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Abstract. In the rapidly evolving landscape of front-end development, frame-
works like React have become indispensable tools that enable developers to build
complex, responsive web applications. However, during the process of develop-
ment with React, developers need to address the steep learning curve associated
with React. Besides, a mindset of componentization development is required in
React application development. Therefore, the research applies the React frame-
work in a common scenario, which is a school calendar adjustment system, to
help developers with a common development process. This scenario was chosen
due to its relevance to a wide range of educational institutions and its requirement
for a dynamic and user-friendly interface. The project meticulously crafted the
application's architecture, ensuring the user interface (UI), data flows, and appli-
cation programming interface (API) interactions were all designed with best
practices in mind. This approach resulted in a refined single-page application that
boasts a clear and maintainable code structure. The insights gained from this
study can help developers understand the nuances of React, enabling them to cre-
ate more intuitive and maintainable web applications.
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1 Introduction

With the rapid development of the Internet, the demand for delicate and complex web
applications has grown fast [1]. Users are no longer satisfied with static information
presentation but expect dynamic web content, responsive interfaces, abundant
functionalities, high performance, and good user experiences [2]. Traditional
front-end development tools represented by HTML, CSS, and JavaScript can hardly
fulfill developers’ requirements. Even though they can handle these demands, they
require considerable proficiency and can lead to cumbersome code, seriously
affecting readability and maintainability. Therefore, to satisfy the growing needs of
front-end development, front-end frameworks have emerged and evolved
continuously. Meanwhile, abundant libraries based on these frameworks have been
developed to handle different situations. These new technologies have overturned the
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structure of web projects and changed the traditional web development process
significantly.

React developed by Facebook, has experienced a meteoric rise in popularity. This
JavaScript library streamlines the creation of web applications by enabling efficient
updates to web pages without full-page refreshes—a feature that is especially
beneficial for single-page applications [3].

However, adopting React is not without its challenges. The steep learning curve
introduces novice developers to new concepts such as the virtual document object
model (DOM), component lifecycle, state management, and hooks. Designing a
component architecture that is both maintainable and reusable demands both foresight
and experience, as missteps can lead to significant maintenance and performance
issues. Developers must also navigate a vast ecosystem of accompanying tools and
libraries, stay current with frequent updates, and handle complex testing scenarios,
particularly when dealing with hooks, states, and contexts.

This research provides a structured approach to overcome these hurdles by
embracing a philosophy of incremental learning and hands-on application. It begins
with a foundational overview of React's core features— like componentization and
community support — presented through straightforward examples to aid
comprehension. The study then applies these principles in a practical setting, using a
school calendar adjustment system as the thesis project to illustrate how React's
component-based architecture can simplify code management and leverage the
extensive community support to address development challenges.

By integrating various React-based libraries and code quality tools, this project not
only showcases the practical application of React but also aims to distill a design
philosophy and development approach that can inform and guide future developers.
The goal is to demystify the process of creating React web pages, thereby equipping
developers with the clarity and knowledge needed to harness the full potential of this
powerful front-end library. The findings from this study have the potential to
influence how developers approach similar projects, encouraging a more thoughtful
and strategic use of the React framework.

Recognizing the inherent challenges of adapting to new technologies, the
limitations encountered during the development process are discussed in this research.
By providing a candid account of these experiences, the study offers a balanced
perspective that can inform future projects and guide developers in anticipating and
overcoming similar obstacles.

2 Methodology

2.1  Web Design and Development Process

Before starting coding, it is necessary to determine the basic content that the website
needs to include and to design the structure of the web page. Subsequently, according
to the design and functionality, select the suitable front-end frameworks and essential
libraries. Once all development is completed, the code must be carefully tested. The
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testing includes functional testing, interaction testing, compatibility testing, front-end
and back-end integration testing, and more. Finally, the website can be deployed to
the server. Even after deployment, it is necessary to regularly check and maintain the
website. Fig. 1 shows the development process of this project.

Designing and Planning Writing Code Deployment

Development 1 5

Process Select Frameworks and Test Code > S heck and Maintenance
Libraries

Functional Test
Interaction Test
Compatibility Test

Front-end and Back-end
Integration Test

Fig. 1. The process of web application development. (Photo/Picture credit : Original)

2.2 Front End Development Framework Selection

Various tools have been used by researchers in the web design field to meet the
diversified demand for web applications [4]. Front-end frameworks are a popular and
widely used technology.

Front-end frameworks are pre-written standardized libraries and toolsets, which
provide various components for building responsive, interactive interfaces. Using
these frameworks can enhance development efficiency and optimize code readability.

The three most popular front-end frameworks are React, Angular, and Vue. They
have different characters and benefits. This project selects React as the front-end
framework, for it has several unique advantages. React has a large and active
developer community, which provides ample third-party libraries to easily build
attractive user interfaces. Moreover, React provides a component-based development
framework and advocates for embedding HTML and CSS within JavaScript, making
the code structure clearer [5].

Besides, the project chooses npm as the package manager to install the required
libraries.

2.3 React-based Libraries

React development community provides various libraries and tools for user interface
and functionality. To simplify development and achieve better functionality, the
project chooses two main additional libraries. For the user interface, the project
chooses ant-design as a component library, which provides streamlined and attractive
components with fine interactive performance. To realize the switch between the
semester information page and the compensatory leave adjustment page, the project
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chooses React-Router-DOM, which enables navigation within the app. In addition,
the project uses TypeScript for API writing to keep the type of validity.

2.4  Code Quality Evaluation Tools

It is rational to emphasize evaluating the final product, i.e. the code, because the core
of development is on the code level [6]. Of course, code quality can be subjectively
evaluated from several aspects, such as readability, extendibility, security, etc.
However, there is a necessity to use some code quality evaluation tools to attain
objective evaluation. This project, as a front-end project, uses ESLint for JavaScript
code evaluation, because it supports React code and CSSLint for CSS code
evaluation.

3 Results and Discussions

3.1 Fine Framework for School Calendar Web Design

A detailed and reasonable framework is of vital importance for web development. The
framework of this project can be divided into three parts: interface layout, data
structure, and API interfaces.

Interface Layout Design. The interface layout of a webpage should be designed
based on the functionality of the webpage. A good design should come from user
needs and go beyond them at the same time [7]. This project mainly has two
functional modules: semester management and compensatory leave adjustment.
Therefore, the application accordingly has two pages. To utilize the componentization
features of the React framework better, the two pages share a head bar and menu bar.
The switch between two pages is controlled by the React-Router-DOM library.
Besides, to achieve the addition of semester and compensatory leave recording
functions, two floating window pages were designed using ant design components.
The web structure is shown in Fig. 2.

Prompts

Semester

New Semester Window New Button
Management Page

Information Table

Header and Menu Bar

New Compensatory
Leave Window

New Button

Compensatory

Leave Page
Information Table
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Fig. 2. The webpage structure. (Photo/Picture credit : Original)

Data Structure Design. In considering of storage requirements of back-end, it is
important to design a clear, effective, and suitable data structure. The main data in the
application are semester information and compensatory leave information. One
semester information simply consists of a semester name and its year. One
compensatory leave information includes the “from” and “to” dates of the day off and
the semester in which it is. Therefore, the semester data structure can be reused. Fig. 3
shows the data structure of the project.

From Date

Compensatory Leave

Semester

Semester Name

Fig. 3. The data structure. (Photo/Picture credit : Original)

API Interface Design. As a practical web application, this project possesses
standardized front-end APIs. They provide a series of interfaces to achieve efficient
communication with the back-end. As shown in Fig. 4, regular visitors can use “/api”
interfaces to get data from back-end, while administrators can use ‘“/admin” interfaces
to set or delete data.

[api/semester/info

[api/semester/shift

API Interfaces

/admin/semester/set
/admin /admin/delete

[admin/semester/shift

Fig. 4. The API structure. (Photo/Picture credit : Original)

3.2  Classification and Planning of Interface Design Patterns

The main interface of this project consists of two pages, a shared head bar and a menu
bar. However, the project is still a single-page application, because there is only one
entry HTML file. A successful website is attractive to users, making them feel
trustworthy and satisfied [8].
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Therefore, it is necessary to use a unified style to demonstrate professionalism.
At the same time, the webpage should have some unique styles to avoid
homogenization. In this project, the head bar uses gradient colors to show a unique
style and attract users as well. The main body below uses the default style provided
by ant-design to display a concise interface. In this way, the website can meet the
previous two requirements.

3.3  React-based Web UI Interface Display

One of the most salient features of React is componentization. Using
component-based development methods, Ul is broken down into small components,
each with some properties or states. By combining these small components, large
components are built, improving code reusability [9]. As shown in Fig. 5, the web
page body consists of the following components in Table 1, whose prototype can be
obtained from ant-design. Besides, clicking on the button can trigger a floating
window with the useState method of React. The window is shown in Figure 6, with
components listed in Table 2.

QSC School Calendar Adjustment System

Semester Information  Compensatory Leave
Semester Information m

« After entering the initial dates of the autumn winter and spring summer semesters, the end dates of the autumn winter and spring summer semesters are calculated based on 16 weeks
and automatically displayed in the table. Therefore, it is necessary to enter accurate initial dates for autumn, winter, and spring/summer semesters.

« Unset dates are treated as holidays.
D Year Semester Start Time. End Time Operation
1 2022 ss 2023-02-27 2023-06-19 Delete
2 2023 AW 2023-09-18 2024-01-07 Delete
3 2023 Ss 2024-02-26 2024-06-16 Delete
4 2022 AW 2022-09-12 2023-01-02 Delete
) 2021 AW 2021-09-13 2022-01-03 Delete

6 2021 ss 2022-02-21 2022-06-13 Delete

Fig. 5. UI of web page body. (Photo/Picture credit : Original)

Table 1. Components and their functionalities in web page body.

Component Functionality

Menu Change its key, which is the index of the page, with a mouse click.
Title Display page title.

Button Respond to mouse-click events and open a floating window.

Paragraph Display page instructions and prompts.
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Table Display data and provide hyperlinks for deleting data.

Semester Information

Basic Information

Year:

Detailed Information

Winter Autumn Semester:

Spring Summer Semester:

Operation Guide

« After entering the inital dates of the autumn winter and spring summer semesters,
the end dates of the autumn winter and spring summer semesters are calculated based on 16 weeks and automatically displayed in the table.

« Unset times are treated as holidays.

Fig. 6. UI of the float window. (Photo/Picture credit : Original)

Table 2. Components and their functionalities in the float window.

Component Functionality

Title& Text Display prompts.

Selector Select the year.

Date Picker Pick the start date and end date for the semester.
Button Submit the data to the back-end.

Component Functionality

3.4 API Library Designed with TypeScript

TypeScript has received growing attention since it was published in 2012. It became
the fifth most popular programming language all over the world [10]. TypeScript is a
superset of JavaScript. In detail, it is a JavaScript-like language with strict type
requirements. Therefore, it is especially suitable for writing APIs, because a tiny type
mistake causes a big error in back-end and database. In this project, all APIs were
developed based on a universal web fetch API, so that a set of rules was encapsulated
in the reused request header. When modifying cross-domain policies or back-end
URLs, only the general request header needs to be modified. The specific APIs only
need to add the routing and body of the request to this universal interface. In this
method, the amount of code and maintenance difficulty are greatly reduced.
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3.5 Evaluation of Web Design Results

The evaluation of a website is useful for ensuring the quality of web pages. Methods
to evaluate a website can be divided into 3 categories: based on the user, based on the
evaluator, and based on automatic website evaluation tools [11]. This project was
mainly evaluated by the evaluator-based method in two aspects: functional integrity
and code quality.

Functional Integrity. As a functional webpage, the integrity of functionality is the
key element to evaluate the quality of the project. There is a list of basic functions the
webpage is required to implement:

1) Get semester data from the back-end and display it to the user.

2) Get compensatory leave data from the back-end and display it to the user.

3) Add new semester data or new compensatory leave data and push it to the
back-end.

4) Delete a semester data or a compensatory leave data and push it to back-end.

After joint testing at the front and back ends, the project has ensured that all functions
can be implemented. Moreover, in some aspects, functions were improved in
comparison to the plan as follows:

1) Due to the fixed length of the semester, automatic calculation of the end date of the
semester has been achieved when inputting semester information.

2) Delete data in the table by clicking the delete button before the request is sent to
back-end.

Nevertheless, there is still room for improvement in the functionality as follows:

1) There are not too many compensatory leave data, otherwise a searching function is
necessary.

2) The batch addition function is not implemented.

Code Quality. It is essential to evaluate code quality after development. In this
project, both subjective and objective methods are used to evaluate code quality.

Subjectively, code quality can be assessed from these perspectives: readability,
maintainability, performance, extendibility, security, etc. In this project, performance
is not considered, because complex algorithms or multithreading are not included in
the project. In terms of readability and maintainability, because of the
componentization characteristics of React, the project is modular, therefore increasing
the readability. This is not conducive to subsequent maintenance. As for extandibility,
the project uses an extended API writing style, which makes the project extensible. In
the security aspect, when sending a request to the back-end, a session token cookie is
appended to the request head. In this way, the server can validate the identity of the
user to avoid unauthorized modification.

Objectively, two code quality inspection tools were used in this project, namely
ESLint, and CSSLint. ESLint can detect syntax errors and irregularities. Running
ESLint in the command line, it did not find any error, nor gave any warning.
Similarly, the project used CSSLint to examine CSS code. No errors were detected,
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while some warnings were reported. According to the characteristics of React, CSS
needs to be written carefully, because IDs and classnames are shared throughout the
entire project. It would be better to use embedded CSS in the React project.

4 Conclusion

The project adopted a detailed and reasonable development methodology to design
and implement a school calendar management system. By carefully selecting
front-end development frameworks and libraries, and utilizing code quality
assessment tools, a fully functional and user-friendly website was established. React
was chosen as the front-end framework mainly because it has strong development
community support and provides a clear component-based development approach. By
combining the ant design component library and react-router-DOM to achieve
navigation between pages, the website has successfully achieved both aesthetic and
practical results.

In terms of data structure and API interface design, the project has adopted clear
and effective strategies to ensure efficient communication with the backend. By using
TypeScript to write APIs, type safety is enhanced, and the possibility of serious errors
caused by type errors in the back-end and database is reduced.

The design of the Ul interface adopts a responsive design pattern, which not only
enables the website to maintain functionality and aesthetics on different devices but
also improves the reusability of the code. The componentized approach makes the
interface easy to maintain and has strong scalability.

The functional integrity assessment shows that this project not only meets the basic
requirements but also exceeds initial expectations in certain aspects, such as the
automatic calculation function of the end-of-semester date and the ability to directly
delete data from the table before sending back-end requests.

Overall, by integrating modern front-end technology and best practices, this project
has successfully demonstrated an efficient, maintainable, and user-friendly school
calendar management system. In future work, enhancing website functionality will be
a key consideration to enhance user experience.

This study demonstrates an efficient and modular design and implementation
methodology in the field of front-end development, providing a clear framework and
case reference for future related research and practice. The successful implementation
of this project highlights the importance of component-based development,
interaction design, and code quality assessment tools in achieving dynamic and
user-friendly web applications using React and its libraries in the ecosystem. In
addition, the application of TypeScript further emphasizes the value of type safety in
improving the stability of large-scale applications, providing useful insights for future
researchers and developers when choosing technology stacks and coding practices.

Although this study has achieved significant results in the front-end development
process and technology selection, there is still room for improvement in performance
optimization and cross-platform adaptability. For example, the potential impact of
server-side rendering (SSR) on SEO and loading time, as well as optimization
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strategies for mobile devices, has not been thoroughly explored. Future research can
focus on these aspects, especially in improving performance under large-scale user
access, as well as further enhancing compatibility and user experience across devices
and browsers. In addition, considering the evolving nature of web development,
continuous attention and integration of emerging technologies and frameworks is an
important task for future research.
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