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Abstract: In modern Web development, it is very important to master and utilize AJAX and JSON technology to achieve
high-efficiency development. This paper gives an overview of some examples to analyze how to use Bootstrap to display data
on the front-end page, then send an asynchronous request to the background with Ajax, and after receiving the request,
parse the JSON string to perform the corresponding database operation and obtain the required data from the database. the
data package to be returned is then packaged as a JSON object array and returned to the front end of the web, the front end
of the data package is analyzed to the desired data and the front end of the webpage is not refreshed, And then the whole
interaction process is completed.
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1. Introduction

With the development of the web, efficient web development is what developers pursue, and convenient and
interactive web pages are also what users expect. Currently, in terms of user interactive experience, the most
user-friendly and relatively simple technology is Ajax technology [1-3]. In terms of data transmission, the
introduction of JSON allows for the transfer of data as objects, making it more convenient to transmit data [4-6]. In
terms of displaying data on the front-end, we adopt Bootstrap as the web front-end architecture due to its simplicity,
intuitiveness, and robustness. This article provides a brief analysis of using the Bootstrap framework to display
Ajax and JSON in specific examples. AJAX and JSON, as indispensable technologies in modern web development,
play an important role in enhancing user experience, optimizing network performance, and implementing complex
interactive functions. With the rapid development of Internet technology, Web applications are gradually changing
from static pages to dynamic and interactive ones [7]. AJAX (Asynchronous JavaScript and XML) and JSON
(JavaScript Object Notation) are key technologies in this transformation, greatly improving the performance and
user experience of web applications by implementing asynchronous data interaction and lightweight data
exchange [8]. AJAX is a technology that exchanges data with a server and updates parts of a webpage without the
need to reload the entire page. Its core lies in using the XMLHttpRequest object in JavaScript (or the fetch API in
modern browsers) to communicate asynchronously with the server. This technology effectively solves the delay
problem caused by page refresh in traditional web applications, improving the smoothness and response speed of
user operations [9]. JSON is a lightweight data exchange format based on a subset of JavaScript, but language
independent. It uses a text format that is easy for humans to read and write to store and represent data, while also
having good clarity and compactness, making it easy for machines to parse and generate. Compared to XML,
JSON format is more concise and has higher transmission efficiency, so it has been widely used in web
development.

2. Key Technologies

2.1 Ajax

Ajax, It can achieve a small amount of data exchange between the front-end page and the back-end server by using
the XMLHttpRequest object to make asynchronous requests to the server-side without refreshing the webpage on
the front-end, thus automatically updating the page without refreshing the front-end webpage, greatly improving
the user experience. But those traditional web pages that do not use Ajax technology must reload the entire web
page by refreshing it in order to achieve real-time desired content. This also means that by using Ajax technology,
we not only reduce the amount of data transmission, but also alleviate the burden on the network and improve the
user experience.

Ajax is not actually a completely new technology, as its technical support for JavaScript and XML has been used
for many years [10]. It is a technology cluster that includes the following four powerful technologies, the first of
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which is represented using XHTML+CSS on the web; The second method is to use asynchronous communication
to interact with the backend server; The third approach is to use the DOM tree code framework to display and
interact with clients in the frontend; The last method is to use specific JavaScript to bundle the corresponding
things that need to be bundled [11].

2.2 JSON

JSON (JavaScript Object Notation) is a lightweight data exchange format. It is developed on the basis of
JavaScript objects and arrays, and it adopts a text format to store and display information data. The format it uses is
very unique, which makes its structural hierarchy clear and easy to read [12]. It is used as an ideal data exchange
format for object transmission because it has the advantages of being easy to write and read, easy to parse and
generate. After using JSON to transmit and exchange data, the amount of code is reduced while also utilizing the
special effects of JSON to reduce the amount of data that needs to be transmitted. By reducing the amount of data
transmitted over the network, the efficiency of network transmission is greatly improved [13].

JSON uses specific functions to convert the data to be represented in JavaScript objects into JSON strings, which
can be easily passed between web programs. Once it reaches the destination, it can be restored to the data format
required by the original application. In general, there are two different forms of JSON data transmission: the first
form is a collection of "property/value" objects, which are unordered from each other, starting with "{" and ending
with "}", with property names and values indicated by ":" in the middle and separated by ","; There is also a type of
collection where the values are numerical and the arrays are ordered, starting with "[" and ending with "]", with
values separated by ",".

2.3 Bootstrap

Bootstrap is a front-end open-source toolkit launched by the famous social networking site Twitter, designed in
collaboration with renowned designers Mark Otto and Jacob Thornton. Because it is a front-end development
framework based on HTML, CSS, and JavaScript, it has the characteristics of simplicity, intuitiveness, and
robustness, which make it more convenient to implement web development. Meanwhile, due to its many
convenient features, it immediately gained the love of many front-end developers after its launch. It not only
includes powerful plugins and built-in components, but also provides an advanced grid system, which makes it
possible to present web information more elegantly and greatly improves usability. Moreover, using it as a
front-end development technology to display data information can make development flexible and standardized.
When displaying data information on front-end pages, using Bootstrap to build tables can make the front-end more
beautiful and elegant. Its unique responsive CSS feature can also automatically adjust and adapt to different screen
sizes [14-15].

3. Example Analysis

3.1 Instance Development Environment

The appointment course instance is managed using the HBuilderX application development tool on the Windows
10 Home operating system, Navicat Premium to manage the backend database, and WampServer and C++servers
to manage the backend server. The language used for this development is HTML5+CSS3.

3.2 Analysis of Instance Function Framework

The appointment course instance mainly uses the Bootstrap framework to display data in the front-end, and then
uses Ajax technology to write interface functions to pass the request data in the front-end page in the form of JSON
strings to the back-end server. The back-end server then uses the corresponding interface methods to parse the
received data segments, completes the corresponding database statement operations, and finally packages the
required return data into JSON format for return. After they are returned to the front-end webpage, the front-end
webpage finally converts the JSON format into the corresponding object array, and extracts the desired data from
the object array for information data presentation.

3.3 Front End Page

3.3.1 Display Teacher Information
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The main function of the web front-end homepage is to display teacher course information and interact with users
to complete lesson scheduling. This page mainly has three dynamic tables and one form. The first table
dynamically displays all teacher details, in which each row of data corresponds to the corresponding data field in
the teacher form found in the background database. This dynamic table displaying teacher details is written by the
bootstrap framework. This dynamic display function is implemented by the interface function TutorSchedule().
The interface function TutorSchedule() creates a JSON string, and then calls the interface function sendToServer
(str, function (data)) to transfer the string to the back end for processing. Then it returns the object array data, and
executes the function (data) function to transfer the required data values Render on the web page.

3.3.2 Booking Courses

The first form has two input boxes for entering the course information and grade information of the teacher you
want to query. This query is consistent with the teacher appointment form, which is also written by the bootstrap
framework. The user enters the teacher's course and grade information they want to search for in each input box
and clicks the "Search" button. The "Search" button is bound to the Search_Tutor() function. The core function of
the Search_Tutor() function is to obtain the values in the two input boxes, assign them to the strTemp string
corresponding to the database query operation, and then use the JSON. stringify() method to convert it into a JSON
string using the interface function sendoServer (str), The function (data) is returned to the backend server for
corresponding operations, and the returned object array data is then used to present the detailed information of the
queried teachers in the frontend using the function (data). It is displayed in the second table created using the
bootstrap framework, which shows all teachers who meet the appointment criteria. Then, based on the teacher who
wants to make an appointment, click the "Appointment" button and bind the function GetOrderMessage () in
response to the "Appointment" button. The function is to display the current course appointment information
(including the current appointment teacher, current appointment subject, and current appointment grade) in the
pop-up box. The user can confirm whether the current information is correct in the pop-up box. If it is not correct,
click the "Cancel" button to cancel the appointment. If it is correct, the function GetOrderMessage () will be
displayed in the pop-up box. Enter the teaching address you want to book in the input box of the box, Click the
"OK" button again, and the "OK" button will bind the function OrderTutor(). The main function of the OrderTutor()
function is to pop up a prompt box to confirm the appointment event. After confirmation, the appointment
information such as student name, teacher name, teaching address, course, grade, etc. will be sent to the server in
the form of a JSON string by calling the sendoServer (str, function (data)) interface function to store the detailed
appointment information in the corresponding database table.

3.3.3 Display reservation information

The third table dynamically displays the appointment information of all successful appointments. It is written by
calling the bootstrap framework and is dynamically loaded using window. onload=ShowStudentOrder(). The
function ShowStudentOrder() is used to call sendoServer (str, The function (data) function sends the operation
statement of querying the reserved course and the student name in the database as a JSON data string to the
backend. After parsing, the backend performs the operation of querying the reserved course information database
and returns an array of reserved course information objects. Then, the function (data) function dynamically
displays the information in the object array data (ID, teacher name, class address, course, grade) in the third table
on the frontend page, and there is a cancel reservation button after each reserved course information. The cancel
button is bound to the function DeleteOrder (id). This function will pop up a prompt box after clicking, prompting
whether to cancel this course or not. After clicking OK, execute sendoServer (str), The function (data) interface
function passes the reserved course ID and corresponding database operation as a JSON string to the backend, and
performs the operation of deleting reserved course information in the backend database. After execution, the
frontend displays a prompt box "Reservation cancelled successfully".

3.3.4 Ajax Asynchronous Processing of JSON Data

This instance mainly performs asynchronous processing of JSON data by calling the sendoServer (tStr, funcName)
function. In the instance, the sendoServer (tStr, funcName) method is called multiple times to transfer the JSON
string to the C++server, which is processed by C++code. The corresponding database method in the JSON string is
applied to the database to perform database operations. Then, the data to be returned is converted into JSON format
and returned to the frontend page. The frontend page parses it into the corresponding object array through the
funcName function and displays it on the frontend page without refreshing.
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(1) The core code of the sendoServer (tStr, funcName) function is as follows:

(2) The core code for implementing parsing using the function (data) function is as follows:

(3) Presentation of the effectiveness of lesson scheduling examples

When the front-end page of the appointment instance is initially displayed, the first table dynamically displays all
the information of all the teachers in the database. This table facilitates students to view all the teacher information
and then perform query operations. The specific effect is shown in Figure 1. After entering "Math" and "Grade 2"
in the two input boxes below the teacher search, click the "Search" button directly below to search for teachers who
meet the criteria. Finally, the search results will be dynamically displayed in a new display and form, as shown in
Figure 2. Then click on "Teacher Peng" to make an appointment, click on the appointment button, and a pop-up
box will pop up displaying the current course appointment information (current appointment teacher, current
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appointment subject, current appointment grade). Enter "C208" in the teaching address input box directly below
the pop-up box, as shown in Figure 3. Then click the "OK" button to submit, and in my appointment, you can view
all of my current appointment information (ID, teacher name, class address, course, grade), as shown in Figure 4.
Finally, click on cancel the appointment of Teacher Wen with ID 36, and my appointment information is shown in
Figure 5.

Figure 1: Initial position

Figure 2: After entering Math Grade 2 and clicking on search

Figure 3: Click to make an appointment with Teacher Peng and enter C208 in the input box
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Figure 4:My appointment counter after clicking OK to submit the appointment information

Figure 5: After deleting Teacher Wen's appointment information

4. Conclusion

This article discusses the use of Bootstrap framework to create tables and display data on a front-end web page in
a class scheduling instance. The data is then accessed through Ajax technology and transmitted using JSON strings
as the transmission format, achieving dynamic display and interaction of data without refreshing the front-end.
This article analyzes the implementation process of this pattern through an example of scheduling classes. In this
pattern, the front-end page uses the Bootstrap framework to create forms, displaying corresponding data in a
concise and intuitive manner. At the same time, many strong soldering functions in the Bootstrap framework also
make it faster for developers to design front-end pages. Ajax technology uses JSON strings to conveniently
transfer data between the front-end and back-end, and asynchronously updates to the front-end, improving system
performance and enhancing user experience. In short, this mode not only improves the performance of web
systems, but also brings users a more convenient and efficient interactive experience, so this web development
mode is more mature and excellent. AJAX and JSON, as key technologies in modern web development, have
significantly improved the performance and user experience of web applications by implementing asynchronous
data interaction and lightweight data exchange. They have been widely used in multiple scenarios such as real-time
chat rooms, dynamic data loading, form validation and submission, real-time search, and have demonstrated
enormous potential. With the continuous advancement and innovation of technology, AJAX and JSON will play a
more important role in future web development.
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