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Abstract. With the accelerated pace of urbanization, urban transportation has become increasingly 

complex, and residents have an increasingly urgent demand for convenient and efficient bus query 

services. This study aims to design and implement a bus information management system based on 

the Spring Boot framework to improve the convenience of obtaining bus travel information. The 

system adopts the B/S architecture, with the front-end building the user interface using HTML, CSS, 

JavaScript and the Vue.js framework to achieve friendly interaction with users; the back-end is based 

on the Spring Boot framework, combined with the MyBatis persistence layer framework to operate 

the MySQL database for data storage and management. The system has core functions such as line 

query, station query, and transfer query. Line query supports users to quickly obtain detailed 

information of the line by entering the line name, including passing stations, first and last bus times, 

fares, etc.; station query allows users to enter the station name to query all buses passing through the 

station; transfer query intelligently plans the optimal transfer scheme according to the starting and 

ending points entered by users. After testing, the system has achieved the expected goals in terms of 

function realization, performance and user experience, providing strong support for urban residents' 

bus travel and having high practical value and promotion potential. 
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1. Introduction 

With the rapid growth of urban population and the continuous expansion of urban scale, problems 

such as traffic congestion and low travel efficiency have become increasingly prominent, which 

seriously affect residents' daily travel and the sustainable development of cities. Public transportation, 

as a core part of urban traffic, its informatization construction has become a key path to solve the 

above problems. Traditional bus information query methods such as paper bus maps and station 

query boards have defects such as untimely information update and poor query convenience, which 

can no longer meet the travel needs of modern residents [1]. 

The Spring Boot framework, as a lightweight Java development framework, greatly simplifies the 

project construction and development process with its automatic configuration and starter 

dependency characteristics, and improves the development efficiency and stability of the system [2]. 

Based on this, this study designs and implements a bus information management system. By 

integrating the front-end Vue.js and back-end Spring Boot technologies, it builds an information 

platform integrating bus information query and management. It not only provides efficient bus travel 

information services for residents, but also provides data support for urban traffic management, 

which is of great practical significance for alleviating urban traffic congestion and promoting the 

sustainable development of cities [3]. 

In the international context, developed countries started early in the field of bus informatization, and 

their technical systems have become mature. Metropolises such as New York, London and Tokyo 

have built a full-domain bus information service platform by integrating cutting-edge information 

technologies such as GPS and GIS, realizing real-time tracking of bus dynamic trajectories and 

real-time collection of bus operation data [4]. In China, with the rapid development of Internet 

technology and the popularization of smart phones, bus information systems have also been widely 

applied. Major cities have launched their own bus query APPs, and mainstream travel mobile 

applications have formed technical benchmarking with overseas bus information platforms in the 

basic functional architecture [5]. However, compared with foreign countries, China's bus information 
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query system still has gaps in data accuracy, real-time performance and functional richness, which 

makes the research and development of a more optimized bus information management system 

necessary. 

The main content of this research is to design and implement a bus information management system 

with B/S architecture and front-end and back-end separation based on Spring Boot and Vue.js 

frameworks. The system includes two modules: the management end and the user end. The 

management end is responsible for the addition, deletion, modification and query of bus-related data 

to ensure the timeliness and accuracy of information; the user end provides users with multiple query 

functions such as bus lines, stations and transfers. At the same time, a reasonable MySQL database 

structure is designed to provide solid data support for the system, and the system is fully tested to 

ensure its stable and reliable operation. 

2. Related Technologies and Architecture 

2.1 Core Development Technologies 

Vue.js is a lightweight JavaScript front-end framework that adopts a component-based development 

model, which can split the page into independent and reusable components, improving the 

maintainability and development efficiency of code [6]. Its two-way data binding mechanism can 

realize real-time synchronization between data and views, allowing developers to focus on writing 

business logic. In this system, Vue.js is used to build the front-end interface of the management end 

and the user end, combined with the Element-UI component library to achieve a responsive layout, 

and the Vue-admin-template template is used to speed up the development of the management 

background, greatly reducing the front-end development workload. 

Spring Boot is an innovative framework based on the Spring framework, whose core goal is to 

simplify the initial construction and subsequent development process of Spring applications [7]. In 

terms of configuration, its automatic configuration function can intelligently configure the basic 

components required by Spring applications according to the project's class path composition and 

dependency relationship, eliminating the complicated XML configuration in traditional Spring 

development; in terms of deployment, it has built-in servers such as Tomcat and Jetty, which supports 

packaging applications into independent executable files for convenient deployment; in terms of 

architecture, it provides good support for the microservice architecture, reducing the coupling degree 

of the system. In this system, Spring Boot acts as the core back-end framework, responsible for 

processing business logic, parsing front-end requests, and interacting with the database efficiently. 

MyBatis is an excellent persistence layer framework that realizes the separation of SQL statements 

and Java code, supports custom SQL and stored procedures, and can flexibly operate the database [8]. 

MySQL is an open-source relational database with high performance, high reliability and good 

scalability. Its InnoDB storage engine provides transaction security and row-level locks to ensure 

data integrity and concurrent processing capabilities [9]. In this system, MyBatis is used to operate 

the MySQL database to complete the storage and management of core data such as user information, 

bus line information, and station information. 

In addition, the system integrates Spring Security for system security authentication, which encrypts 

and stores user passwords and prevents network attacks such as cross-site request forgery to ensure 

data security[10]; mavon-editor, a rich text editor, is used to realize flexible editing of bus 

information and ensure the richness and readability of information display; the axios library is used 

for asynchronous communication between the front and back ends to achieve efficient data request 

and response processing. 

2.2 Overall System Architecture 

The system adopts a B/S architecture with separated front and back ends, which decouples the 

development and deployment of the front and back ends. The front end is responsible for building the 

user interface and processing interaction logic, and the back end focuses on business logic operation, 

data storage and interface provision [11]. The two communicate through the HTTP protocol, and the 

back end returns data to the front end in JSON format, which effectively improves the development 

efficiency and system maintainability. 
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The front-end layer is based on the Vue.js framework, builds the interfaces of the management end 

and the user end with HTML, CSS and JavaScript, and realizes asynchronous data requests with the 

back end through the axios library to ensure the response speed and interactivity of the interface. The 

back-end service layer takes Spring Boot as the core, divides the business logic layer and the data 

access layer, processes the front-end requests such as query, add, modify and delete, realizes the 

interaction with the database through MyBatis, and integrates Spring Security to complete identity 

authentication and permission control. The data persistence layer uses the MySQL database, designs 

a reasonable data table structure, stores core data such as users, bus lines, bus stations, bus dynamics 

and announcement information, and provides data support for the realization of system functions. 

3. Demand Analysis 

3.1 Feasibility Analysis 

The technologies selected for the system, such as Vue.js, Spring Boot, MyBatis and MySQL, are all 

current mainstream open-source technologies with mature technical systems and perfect community 

support, and there are a large number of development documents and cases for reference [12]. The 

componentization and two-way data binding characteristics of Vue.js can quickly build a 

user-friendly front-end interface; the automatic configuration and efficient integration capabilities of 

Spring Boot simplify back-end development; the high performance and scalability of MySQL ensure 

the stability of data storage. The development team has the development capabilities of the relevant 

technologies and can realize all functional requirements of the system, so the system is technically 

feasible. 

The frameworks, databases and development tools used in system development are all open-source 

and free resources, without the need to pay copyright fees, which greatly reduces the development 

cost [13]. After the system is launched, it can meet the bus query needs of urban residents, improve 

the utilization rate of public transportation, and indirectly reduce the cost of urban traffic governance. 

At the same time, the system has a simple structure and low later maintenance cost, and has good 

economic benefits and application prospects, so it is economically feasible. 

The system adopts a simple and intuitive interface design with a clear operation process, and users 

can quickly query bus information by entering keywords without professional computer operation 

knowledge [14]. After performance optimization, the system can still run stably under high 

concurrency scenarios, with fast page loading speed and accurate query results, which can meet the 

use needs of users of different age groups. In addition, the system provides friendly error prompts and 

operation guidance, further reducing the user's operation cost, so it is feasible in use. 

3.2 Functional Requirement Analysis 

The system is divided into two modules: the management end and the user end, which face system 

administrators and ordinary urban residents respectively to meet the functional requirements of 

different roles. 

The management end is operated by system administrators, and its core function is the management 

and maintenance of bus information to ensure the accuracy and timeliness of system data. The 

specific functions include user management, line and train number management, bus station and 

information management, dynamic and surrounding service management, system management and 

comment management [15]. User management realizes the addition, deletion, modification and query 

of user information, and supports precise search by user account and name; line and train number 

management completes the addition, deletion, modification and query of bus line and train number 

information, and verifies the uniqueness of lines and train numbers to avoid data duplication; bus 

station and information management maintains the basic information of bus stations and the core 

operation information of buses; dynamic and surrounding service management updates the real-time 

dynamic information of bus stations and the surrounding service information of stations; system 

management maintains the basic information of the system and manages the carousel map and 

announcement information; comment management views and replies to user comments to improve 

system interactivity. 
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The user end is for ordinary residents, and its core function is the convenient query of bus information. 

The specific functions include bus line query, bus station query, bus information query, surrounding 

service query and announcement information browsing [16]. Bus line query allows users to enter the 

line name, starting station, terminal station or transfer information to query the detailed information 

of the line such as passing stations, first and last bus times and fares, and supports line evaluation and 

collection; bus station query enables users to enter the station name, road name or station location to 

query the information such as buses passing through the station and arrival time; bus information 

query allows users to enter the bus number, shift, starting station or terminal station to query the 

detailed operation information of the bus; surrounding service query provides users with the 

surrounding service information of bus stations to provide supporting reference for travel; 

announcement information browsing allows users to view the bus announcements and notifications 

released by the system, and supports the search, like and collection of announcements. 

3.3 Non-Functional Requirement Analysis 

System performance indicators are the core factors determining the quality of user experience. In 

terms of response speed, the system should ensure the efficient and smooth page loading process, and 

control the delay from the user's request to the complete presentation of the page within a reasonable 

threshold [17]. For high concurrency scenarios, the system needs to have a strong concurrent bearing 

capacity, ensure stable response performance during business peak hours through optimizing 

resource allocation strategies and task scheduling mechanisms, and avoid system performance 

degradation due to the surge of concurrent requests. 

The system adopts the core design principle of modularization, with low coupling between each 

functional module, which is convenient for adding new functions and expanding data dimensions in 

the later stage [18]. For example, functions such as real-time bus positioning, code scanning for riding 

and bus travel data statistics can be added according to the actual needs of urban public transportation 

development, so as to adapt to the new development needs of urban bus informatization. 

The system has built a perfect security protection mechanism. For the management end, strict identity 

authentication process is enforced to prevent illegal access; sensitive information such as 

administrator passwords is stored by encryption technology to eliminate the possibility of data 

leakage from the technical level [19]. For the user end, the legality of user requests is verified to 

prevent SQL injection and other malicious attacks; user personal information is encrypted and stored 

to ensure the confidentiality and integrity of user data. In addition, the system records the key 

operation logs of users, which is convenient for security audit and fault investigation. 

The interface design of the system is simple and beautiful with a reasonable layout and clear 

operation process, which reduces the user's operation cost[20]. The system provides friendly error 

prompts and operation guidance, and users can quickly master the use method of the system without 

professional training. At the same time, the system runs stably 24/7 with short fault recovery time to 

ensure that users can query bus information at any time. 

4. System Design 

Based on the demand analysis, the system is divided into two major modules: the management end 

and the user end, and each module is subdivided into specific functional sub-modules. The 

management end includes user management, line management, train number management, bus line 

management, bus station management, bus information management, surrounding service 

management, bus dynamic management and system management sub-modules; the user end includes 

bus line query, bus station query, bus information query, surrounding service query and 

announcement information browsing sub-modules. The modular design makes the system function 

clear, the code structure simple, and convenient for the later development, maintenance and function 

expansion of the system. 

4.1 Detailed Design 

The management end is the core of system data management, and the detailed design of each 

sub-module is carried out according to the functional requirements, and the corresponding operation 

flow is formulated to ensure the standardization and efficiency of the administrator's operation. The 
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user management process: the administrator can add new users by clicking the add button, search for 

existing users by user account or name, and modify or delete the queried user information; if the 

queried user does not exist in the database, the system prompts a query failure. The line management 

process: the administrator submits a line add, delete, modify and query request through the 

background interface, the system automatically verifies the data legality (such as line duplication) 

and executes the database operation, and returns the operation result (success/failure) to the interface 

in real time. The bus line management process: the administrator can operate the bus line by clicking 

the add, delete, modify and query buttons, query the bus line by entering the line name, starting 

station, terminal station or transfer information, the system automatically verifies the line duplication, 

saves the data, and pops up the operation result in real time; at the same time, the administrator can 

view the user's comments on the line and reply in time. The design of other sub-modules such as train 

number management, bus station management and bus dynamic management follows the above 

design ideas, with clear operation processes and strict data verification to ensure the accuracy of 

system data. 

The user end is oriented to ordinary users, and the detailed design is based on the principle of 

user-friendliness, simplifying the operation process and improving the query efficiency. The bus line 

query process: the user clicks the bus line to enter the query interface, enters the starting station, 

terminal station or transfer information to query the relevant line information; if the queried bus line 

does not exist in the database, the system prompts an operation failure, and the user can also evaluate, 

like or collect the line. The bus station query process: the user clicks the bus station to enter the query 

interface, enters the station name, road name or station location to query the relevant station 

information, and clicks the station name to view the detailed information such as buses passing 

through the station and surrounding stations. The bus information query process: the user enters the 

bus number, shift, starting station or terminal station in the search box to query the relevant bus 

operation information, and the query results are displayed in the form of a list for the user to view. 

The surrounding service query and announcement information browsing processes are designed to be 

simple and intuitive, and users can quickly query the required information by entering keywords, 

which improves the user experience. 

4.2 Database Design 

Database conceptual design carries out abstract planning around the data stored in the database and its 

relevance, focusing on analyzing the logical relationship, attribute characteristics and constraint 

conditions of data entities without involving the physical structure of specific data tables [21]. The 

system selects the MySQL database to realize the data storage function, and completes the 

standardized management and persistent storage of core information such as users, bus lines and bus 

stations through the scientific design of the data table structure. The main entities of the system 

include user, line, train number, bus line, bus station, bus information, surrounding service, bus 

dynamic and system, and there are certain association relationships between each entity. For example, 

a bus line corresponds to multiple bus stations, and a bus station corresponds to multiple bus lines; a 

bus information entity is associated with the bus line entity and the train number entity. The E-R 

diagram of the system clearly reflects the attribute characteristics of each entity and the association 

relationship between entities, providing a theoretical basis for the subsequent design of the database 

table structure. 

According to the database conceptual design and the functional requirements of the system, the key 

data tables of the MySQL database are designed, including user table, line table, train number table, 

bus line table, bus station table, bus information table, surrounding service table, bus dynamic table, 

about table, announcement table and announcement classification table [22]. The user table (user) 

stores user information including user name, password, avatar and role; the line table (xianlu) stores 

line name and addition time; the train number table (checi) stores train number name and addition 

time; the bus line table (gongjiaoxianlu) is the core table of the system, storing detailed information of 

bus lines such as bus number, train number, starting station, terminal station, passing stations, fare 

and operation time; the bus station table (gongjiaozhandian) stores station information such as station 

name, bus line, road name, station location and arrival time; the bus information table (gongjiaoxinxi) 
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stores bus operation information such as bus number, shift, first and last bus times and departure 

interval; the surrounding service table (zhoubianfuwu) stores the surrounding service information of 

bus stations such as title, service type and detailed description; the bus dynamic table 

(gongjiaodongtai) stores the real-time dynamic information of bus stations such as passenger flow 

and congestion; the about table stores the basic information of the system such as the introduction of 

the system and the information of the developers; the announcement table (news) and the 

announcement classification table (newstype) store the announcement information and its 

classification released by the system. All data tables take the id field as the primary key, and set 

reasonable field types and lengths to ensure the integrity and consistency of data; at the same time, 

indexes are created for the frequently queried fields to improve the query efficiency of the database. 

5. System Implementation 

5.1 Management End Implementation 

The administrator enters the management end page and clicks user management to enter the user 

management page. The administrator can add new users by clicking the add button and entering the 

new user information; the system verifies the uniqueness of the user name, and if the user name 

already exists, it prompts an operation failure. The administrator can also query the existing users in 

the database by entering the user account or name in the search box, and the queried users are 

displayed in the list; the administrator can view the detailed information of the user, and perform 

modification and deletion operations. The core code of user management mainly includes the save 

method for adding users and the update method for modifying users, which realizes the verification of 

user name uniqueness and the addition and modification of user data through the MyBatis framework. 

Line management: the administrator clicks line management to enter the line management page, adds 

new line information by clicking the add button, and the system verifies the uniqueness of the line 

name; the administrator can query the existing line information in the database by entering the line 

name in the search box, and perform view, modify and delete operations on the queried lines. The 

core code includes the update method for modifying lines, which realizes the full update of line data. 

Train number management: the implementation process is similar to line management, the 

administrator can add, query, modify and delete train number information, and the core code includes 

the query method for querying train numbers, which realizes the precise query of train number data 

through the EntityWrapper. 

Bus line management: the administrator clicks bus line management to enter the management 

interface, adds new bus line information by clicking the add button, and uploads the line picture; the 

system verifies the format of the uploaded picture, and if the format is incorrect, it prompts to 

re-upload. The administrator can query the relevant bus line information by entering the line name, 

starting station, terminal station or transfer information, and perform modify and delete operations on 

the queried lines; at the same time, the administrator can view the number of bus lines and train 

numbers in the form of pie charts and bar charts, and view and reply to user comments. The core code 

includes the update method for modifying bus lines, which realizes the full update of bus line data. 

Bus station management: the administrator adds new bus station information by clicking the add 

button and uploading the station picture; the system verifies the picture format and the uniqueness of 

the station name. The administrator can query the relevant station information by entering the station 

name, bus line, road name or station location, and perform view, modify and delete operations. The 

core code includes the update method for modifying bus stations, which realizes the full update of 

station data. 

Bus information management: the administrator can add new bus information by entering the bus 

number, shift, starting station and other information, and query the relevant bus information by 

multiple conditions; the core code includes the save method for adding bus information, which 

realizes the insertion of bus information data. Surrounding service management: the administrator 

adds new surrounding service information by entering the title and service type, and queries the 

relevant service information by the title; the core code includes the delete method for deleting 

surrounding services, which realizes the batch deletion of service data. Bus dynamic management: 
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the administrator adds new bus dynamic information by entering the bus station, passenger flow and 

other information, and queries the relevant dynamic information by the bus station; the core code 

includes the update method for modifying bus dynamics, which realizes the full update of dynamic 

data. System management: including the management of about us, system introduction, carousel map 

and announcement information; the administrator can modify the basic information of the system, 

upload the carousel map picture, and add, modify and delete announcement information; the core 

code includes the save method for adding system information, which realizes the insertion of system 

data. 

5.2 User End Implementation 

Bus line query: the user clicks the bus line on the user end homepage to enter the query interface, and 

can query the relevant line information by entering the starting station, terminal station or transfer 

information; the query results are displayed in the form of a list, and the user can click the line name 

to view the detailed information such as passing stations, first and last bus times and fares, and can 

also evaluate, like or collect the line. The core code includes the query method for querying bus lines, 

which realizes the multi-condition query of line data through the EntityWrapper. Bus station query: 

the user clicks the bus station to enter the query interface, and queries the relevant station information 

by entering the station name, road name or station location; the user can click the station name to view 

the detailed information such as buses passing through the station, arrival time and surrounding 

stations. The core code includes the query method for querying bus stations, which realizes the 

multi-condition query of station data. 

Bus information query: the user clicks the bus information to enter the query interface, and queries 

the relevant bus operation information by entering the bus number, shift, starting station or terminal 

station in the search box; the query results are displayed in a list, and the user can click the bus 

number to view the detailed information such as passing stations, first and last bus times and 

departure interval. The core code includes the query method for querying bus information, which 

realizes the multi-condition query of bus information data. Surrounding service query: the user clicks 

the surrounding service to enter the query interface, and queries the relevant service information by 

entering the service title; the user can click the service picture to view the detailed description of the 

surrounding service, which provides a supporting reference for the user's travel. The core code 

includes the query method for querying surrounding services, which realizes the query of service data 

by title. 

The user clicks the announcement information to enter the query interface, and can query the relevant 

announcement information by entering the announcement title; the announcement information is 

displayed in the form of a list, including the announcement title, release time and brief introduction. 

The user can click the announcement title to view the detailed content of the announcement, and can 

also like and collect the announcement. The core code includes the query method for querying 

announcement information, which realizes the query of announcement data by title, and improves the 

user's browsing experience. 
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