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Abstract: This research paper aims to assess the performance of Flutter, a cross-platform development
framework, as compared to other widely-used web development frameworks like ReactJS for developing
web applications. The study will analyse the advantages and limitations of each framework with respect to
cross-platform compatibility, development time, and community support. The research aims to provide
significant insights to web developers seeking to build efficient and user-friendly cross-platform web
applications. By comparing the frameworks' performance, this research will offer valuable guidance for
selecting the most suitable framework for developing high-performing cross-platform web applications.
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I. INTRODUCTION
Web development is a crucial component of website building, encompassing the technical aspects that bring websites to
life, maintain their functionality, and enhance the user experience. This involves using a variety of coding languages
tailored to the task and platform at hand. With its high demand and competitive salaries, web development offers an
accessible and promising career path that does not necessarily require a traditional university degree.
As cross-platform web application development gains popularity, various web development frameworks have emerged,
including Flutter, React]JS, Angular, and Vue.js. These frameworks provide web developers with powerful tools for
creating high-quality, responsive web applications that can run on multiple platforms, including desktop and mobile
devices.
Flutter, in particular, has gained popularity among mobile app developers due to its ease of use and ability to create
native-quality apps. However, Flutter's web support feature is still in beta, and its effectiveness for web development
remains a topic of debate. This raises questions about Flutter's performance in comparison to other popular web
development frameworks, such as ReactJS.
This research paper aims to investigate the performance of Flutter and React JS. We will evaluate the performance of
these frameworks in terms of load times, file sizes, and user experience on both desktop and mobile devices.
Furthermore, we will explore the advantages and limitations of each framework in terms of cross-platform
compatibility, development time, and community support.
This study's findings will provide valuable insights for web developers seeking to create cross-platform web
applications that deliver optimal performance and user experience. Ultimately, this research aims to contribute to the
ongoing discussion on the effectiveness of Flutter for web development and inform web developers' decision-making
process when selecting a framework for their projects.

II. FLUTTER VS REACTJS
2.1 History
Web development has been a growing industry for over 30 years since the introduction of the internet. In its early days,
websites were primarily built and managed by IT professionals. However, as technology has advanced, web
development has become an industry in its own right. Today, businesses of all sizes rely on web development to
establish their online presence and reach their target audience.
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Over time, web development has evolved from static and simplistic web pages to more complex and dynamic websites.
As new programming languages have been introduced and learned, developers have been able to create more
sophisticated web applications. One such language that has been gaining popularity in recent years is Dart, introduced
by Google.

Flutter, a Ul software development kit built using the Dart language, has emerged as a powerful tool for cross-platform
development. With Flutter, developers can create applications that run seamlessly on Android, iOS, Linux, MacOS,
Windows, Google Fuchsia, and the web from a single codebase. As an open-source framework, Flutter offers a range of
features that make it a compelling option for web development.

2.2 Advantages of Cross-Platform Development
1. Using the same application on different devices provides familiarity and a consistent user experience.
2. Cross-platform mobile app development allows faster time to market by building and publishing applications
on multiple app stores simultaneously.
3. One source code simplifies the development process and allows for code reuse.
Cross-platform development offers easy implementation through the use of various technologies that convert
code for different platforms.
5. Maintenance of cross-platform apps is easier as there is only one codebase to focus on, resulting in fewer tests
and an easier way to deploy fixes.
From a different perspective, cross-platform development offers:
e Faster development with a single code and fewer errors from the developer's perspective
e  Uniformity and satisfaction for customers
e Fewer expenses and a higher return on investment for businesses.

2.3 Programming Languages

A. React JS
e JavaScript: React JS is primarily based on JavaScript, which is a popular programming language used for web
development.

e HTML: It is markup language used in React JS.

e CSS: It is styling language used in React JS.

e JSX: It is a syntax extension of JavaScript used in React JS to define and structure the user interface
components.

e TypeScript: React JS also supports TypeScript, a superset of JavaScript that adds static typing to the language.

B. Flutter
e Dart: Flutter is based on the Dart programming language, which is an object-oriented, client-optimized
language developed by Google. Dart is easy to learn, read, and write and has a syntax similar to Java and
JavaScript.
e  Widgets: Flutter uses its own set of widgets, which are pre-built elements that help in building the UI of the
app. Widgets in Flutter are similar to components in React JS.
So, while React JS primarily uses JavaScript and JSX, Flutter is based on Dart, with its own set of widgets.
Additionally, React JS also supports TypeScript for adding static typing to JavaScript code.

2.4 Styling and Responsiveness

React]S and Flutter have different approaches to styling and responsiveness. React]S uses CSS for styling and
responsiveness. CSS is a well-established language for styling web pages and has a large number of libraries and
frameworks available. React]S uses the same approach as HTML and CSS to define the layout of components. CSS
allows developers to create responsive designs using media queries, which can change the layout of the page depending
on the device's screen size. On the other hand, Flutter uses its own styling system, which is called Flutter widgets.
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Flutter provides a rich set of widgets that developers can use to create the UI of the app. The widgets can be styled
using the Flutter styling system, which uses a declarative syntax similar to CSS. The styling system allows developers
to create responsive designs by defining constraints on the widgets, which adapt to different screen sizes. Flutter
widgets are designed to automatically adjust themselves to fit the screen size and device orientation, providing a
consistent user experience across different devices and screen sizes.Both React]S and Flutter provide mechanisms for
creating responsive designs. However, React]JS relies on CSS, which is primarily used for web development, while
Flutter has its own styling system optimized for mobile app development. Developers familiar with web development
may find React]S easier to use for styling, while those focused on mobile app development may prefer the Flutter
approach.

2.5 Search Engine Optimization (SEO)

Search Engine Optimization (SEO) is a crucial aspect of website development as it determines the visibility and ranking
of a website in search engine results pages (SERPs). The process involves optimizing various on-page and off-page
elements to increase the quantity and quality of organic traffic to a website.

Search engines such as Google use a 3-step process to generate search results: crawling, indexing, ranking, and serving.
Crawling involves discovering new and updated content by following links from one page to another. Indexing is the
process of storing and organizing the processed data in a database, and ranking and serving involves selecting the most
relevant information from the index in response to a user's query.

Flutter is a popular framework for building cross-platform mobile and web applications. However, it heavily relies on
the HTML canvas tag, which makes it challenging to optimize for SEO. Google's crawlers have limited information
about the page itself, making page-level SEO impossible. While relevant SEO meta tags can be added to improve the
situation, they are applicable to the entire website since Flutter web is a single-page application.

However, SEO is a complex process, and there are various tactics that can be used to improve rankings. If SEO is not a
priority, and the focus is on building a performant and visually stunning web app or website with support for iOS and
Android, then Flutter may be an excellent choice due to its ability to provide full-fledged mobile apps at a fraction of
the development and maintenance cost.

On the other hand, React JS is a popular frontend JavaScript library that allows for building dynamic user interfaces. It
is generally considered to be more SEO-friendly than Flutter due to its ability to support server-side rendering (SSR) of
content. SSR allows search engines to see the fully rendered page, which can improve the website's SEO performance
by providing search engines with more information about the page.

In addition, React JS has a feature called "code splitting," which allows for splitting the application code into smaller
chunks, improving page load times and, therefore, SEO performance. React JS also allows for adding relevant SEO
meta tags to individual pages, which can further improve the website's visibility in search engine results.

Overall, while both Flutter and React JS have their strengths and weaknesses when it comes to SEO, React JS is
generally considered to be more SEO-friendly due to its ability to support server-side rendering and code splitting.
However, it is essential to evaluate all aspects of the project's requirements and priorities before choosing a technology
for development.

2.6 Backend Connectivity

Backend connectivity is a critical aspect of web development that allows the front end of an application to communicate
with the server and perform various functions. Both Flutter and React JS provide developers with tools for backend
connectivity, but they differ in their approaches.

A. Flutter

Flutter provides developers with a set of libraries and APIs to connect their applications to a backend server.
Developers can use HTTP requests to communicate with REST APIs and perform various functions such as fetching
data, updating data, and deleting data. Flutter also provides packages such as Dio and Chopper to make HTTP requests
easier and more efficient.
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Flutter also supports WebSockets, which allows for real-time communication between the client and server.
WebSockets are useful in applications that require real-time updates, such as chat applications, games, and stock market
applications.

Flutter also has built-in support for Firebase, a backend as a service (BaaS) platform by Google. Firebase provides
developers with a range of services, including authentication, real-time databases, cloud storage, cloud messaging, and
more. Developers can use Firebase to build powerful web applications without worrying about server maintenance or
scalability.

B. ReactJS

React JS also provides developers with tools for backend connectivity, but its approach is different from Flutter. React
JS relies on third-party libraries and frameworks to connect with backend servers. Popular libraries and frameworks for
backend connectivity in React JS include Axios, Fetch, and Superagent.

React JS also supports WebSockets, which allows for real-time communication between the client and server.
Developers can use libraries such as SocketlO and SockJS to implement WebSockets in their React JS applications.
React JS also has built-in support for Firebase, similar to Flutter. Developers can use Firebase to build web applications
without worrying about server maintenance or scalability.

2.7 Conclusion

Both Flutter and React JS provide developers with tools for backend connectivity, but they differ in their approaches.
Flutter provides a built-in set of libraries and APIs for backend connectivity, while React JS relies on third-party
libraries and frameworks. However, both frameworks support WebSockets and Firebase for real-time communication
and scalable backend services. Ultimately, the choice between Flutter and React JS for backend connectivity will
depend on the developer's familiarity with the frameworks, project requirements, and personal preferences.

A. Cross Platform Compatibility

React]S is primarily a JavaScript library that is used for building user interfaces. It can be used to build web
applications and mobile applications using React Native. However, React]S is not a cross-platform development
framework for web applications, as it is specifically designed for building user interfaces for web applications.

On the other hand, Flutter is a cross-platform development framework for building mobile, web, and desktop
applications. It uses a single codebase for developing applications for multiple platforms, which makes it a great choice
for developers who want to build cross-platform applications.

In terms of cross-platform compatibility for web applications, Flutter has an advantage over React]S because it is
specifically designed for building cross-platform applications. With Flutter, developers can build web applications that
are compatible with different browsers and operating systems.

In summary, while ReactJS can be used to build web applications and mobile applications with React Native, it is not
specifically designed for cross-platform web application development. Flutter, on the other hand, is a cross-platform
development framework that can be used to build web applications and mobile applications with a single codebase,
making it a better choice for cross-platform application development.

B. Community Support

Both Flutter and React]S have large and active developer communities that provide support and resources to help
developers create web applications.

React]S has been around longer than Flutter and has a more extensive community with a larger number of libraries and
resources. There is a vast amount of documentation available online, and many developers are familiar with ReactJS,
which means that it's often easier to find help and resources when facing issues.

Flutter is relatively new compared to React]S, but it has gained popularity quickly, and its community is growing
rapidly. Google provides extensive documentation, tutorials, and support for Flutter, and there is also a large and active
community of developers who contribute to open-source projects, share knowledge, and provide support on forums and

social media platforms.
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In terms of community support, both frameworks have a lot to offer, but React]JS has been around longer and has a
larger community, which means that it may be easier to find help and resources. However, Flutter's community is
growing quickly and is also very active, so it is also a great option for developers looking for community support.

C. Resource Consumption

In terms of resource consumption, both React]S and Flutter for Web are known for being efficient, but there are some
differences in the way they handle resources.

ReactJS uses a virtual DOM, which allows it to update only the necessary parts of the UI without having to reload the
entire page. This approach can lead to lower memory and CPU usage since only the changes are being rendered instead
of the entire UL

Flutter for Web, on the other hand, uses its own rendering engine, which is optimized for performance and fast
rendering of complex Uls. It also has a feature called Hot Reload, which allows developers to see changes to the Ul in
real-time without having to rebuild the entire application. This can save time and resources during the development
process.

However, it's worth noting that Flutter for Web may require more resources upfront since it has a larger footprint than
React]S due to the Dart runtime it uses. This means that it may take longer to load and initialize the application,
especially on slower devices or networks.

Overall, both ReactJS and Flutter for Web are known for being efficient in their resource consumption, but the specific
resource requirements may vary depending on the complexity of the application and the specific implementation
choices made by the developer. It's important to consider these factors when choosing between the two frameworks for
your web development needs.

D. Performance Comparison
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I11. CONCLUSION
Both React JS and Flutter web have well-established communities and a rich package ecosystem, which means that
developers can easily find the tools and resources they need to build their applications. Consequently, the development
experience is similar between the two. In terms of SEO and accessibility, however, there are notable differences
between React JS and Flutter web. While React JS is a UI library that can create standard single-page applications, it
offers various options for managing SEO, such as server-side rendering, pretender, or managing SEO through the
frontend server. In contrast, Flutter web is not suitable for text-heavy or SEO-focused applications, and the Flutter team
has acknowledged that it may only be suitable for a limited range of web use cases. Therefore, if SEO, Performance and
accessibility are a priority, React JS may be a more appropriate choice.
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