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Abstract

Purpose - The main purpose of this study is to design and implement an efficient, reliable,
and safe personnel management system to improve the human resource management
level of foreign trade companies.

Method - We chose the SSM framework (Spring + SpringMVC + MyBatis) as the
development platform, taking full advantage of its comprehensiveness, maturity, and
community support. The system includes an employee information management module,
salary and benefits management module, performance evaluation module, and training
record module. It also has a responsive design and supports multi-platform access.

Results — Through this study, we successfully designed, developed, and implemented a
feature-rich personnel management system for foreign trade companies. The system
improves employee information accuracy, employee satisfaction, and management
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efficiency. It allows employees to easily access and manage their personal information
while providing management with data on employee performance, compensation
structures, and more.

Conclusion — Our findings indicate that it is wise to choose the SSM framework as a
development platform as it provides a wide range of features and support that help
implement the system's requirements. The personnel management system of foreign
trade companies plays an important role in improving management efficiency, improving
employee satisfaction, providing decision support, and ensuring data security.

Recommendations - Future research should focus on further optimizing system
performance, improving user experience, exploring data analysis and prediction,
implementing mobile applications, and enhancing data security and privacy protection.
These improvements will help increase the functionality and value of your personnel
management system.

Practical Implications — The personnel management system of foreign trade companies
based on the SSM framework has extensive practical significance in practical applications.
It can improve the competitiveness of foreign trade companies, reduce management costs,
and ensure data security and compliance, thus providing strong support for the sustainable
development of enterprises. This system also provides valuable experience and reference
for research and applications in other similar fields.

Keywords - personnel management system, SSM framework, foreign trade companies,
employee information management

INTRODUCTION

In the era of globalization, international trade has become one of the key factors for
economic growth and prosperity in various countries. Foreign trade companies play an
important role in this international trade ecosystem. As intermediaries, they promote the
transnational flow of goods and services, build global supply chains, and promote
international cooperation and business exchanges. However, foreign trade companies are
facing an increasingly complex and competitive business environment, which requires
them not only to have excellent business intelligence but also to efficiently manage and
coordinate resources, especially in terms of human resources. Human resources are the
core assets of any organization, and in enterprises such as foreign trade companies,
efficient management of human resources is particularly important. Foreign trade
companies need to manage employees from different cultural backgrounds, different skills,
and different needs, while also coping with the constant changes in the global market. This
requires a highly flexible and efficient personnel management system to ensure that
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employee recruitment, training, performance evaluation, and salary management can
work together seamlessly.

Traditional human resource management methods can no longer meet the needs of
foreign trade companies in the modern business environment. The rapid development of
information technology provides enterprises with new solutions, allowing them to better
cope with challenges. In this context, this paper aims to introduce the design and
implementation of a foreign trade company personnel management system based on the
SSM (Spring + SpringMVC + MyBatis) framework. As a lightweight Java EE framework, the
SSM framework has been widely used in many enterprise applications. It provides a flexible
and powerful development platform that can help foreign trade companies build efficient
and maintainable personnel management systems. This paper will deeply explore how to
use the various features and advantages of the SSM framework to design and implement
a fully functional personnel management system to meet the needs of foreign trade
companies for human resource management.

This paper will first conduct a detailed analysis of the needs of foreign trade companies'
personnel management systems, including requirements for employee information
management, recruitment management, attendance management, performance
management, etc. Then, we will introduce the basic concepts and core technologies of the
SSM framework and how they are integrated with personnel management systems. Next,
we will describe the system design and implementation process in detail, including
database design, front-end interface design, back-end logic development, etc. Finally, we
will discuss the testing, deployment, and maintenance of the system to ensure the stability
and reliability of the system in actual operation. Through the research of this paper, we
hope to provide an effective personnel management solution for foreign trade companies,
help them better manage and optimize human resources, and improve the
competitiveness and development potential of enterprises. At the same time, we also hope
that this paper can provide valuable reference and inspiration for enterprise application
development in other fields, and promote the application and development of information
technology in the commercial field. The modernization of human resource management is
one of the keys to the success of foreign trade companies, and we believe this paper will
contribute to research and practice in this field.

LITERATURE REVIEW

People management is a critical component of the successful operation of any
organization. In today's highly competitive business environment, foreign trade companies
especially need efficient personnel management systems to help them with recruitment,
training, performance management, and employee development. Research shows that
effective personnel management systems can increase employee satisfaction, reduce
employee turnover, and improve organizational performance (Anwar & Abdullah, 2021).
With the rapid development of information technology, many organizations have adopted
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computerized personnel management systems. These systems can provide more efficient,
accurate, and reliable data management, thereby helping organizations better manage
human resources (Haleem et al., 2022). In a globalized environment such as a foreign trade
company, the application of information technology in personnel management is
particularly important because it can support cross-border recruitment, cross-cultural
training, and performance management of global employees. The SSM framework (Spring
+ SpringMVC + MyBatis) is a popular Java Web application development framework that
combines the loC (inversion of control) and AOP (aspect-oriented programming) functions
of the Spring framework and the model-view-controller architecture of SpringMVC And
MyBatis database access technology (Zhang et al., 2013). This comprehensive framework
provides developers with powerful tools and techniques for building high-performance,
scalable, and easy-to-maintain applications.

In the literature, there have been some studies focusing on the development and
application of personnel management systems based on the SSM framework. Literature
(Sun, 2021) introduces the personnel management information system designed and
implemented based on the SSM framework. First, it outlines the significance of personnel
management and then uses Spring, Spring MVC, MyBatis, and other technologies in the
SSM framework to design and implement the system. The database is designed using a
relational model. And implemented more than 20 information tables. The system
implements functions such as batch import of information, real-time updating of personnel
information, job transfer, entry and exit management, etc., ensuring data security. The
system directory follows the hierarchical structure of Dao, Service, Controller, etc. The
code example shows in detail the core process of querying and updating employee
information.

The system was stress tested using JMeter. By using Spring I0C and AOP to achieve
decoupling, and MyBatis for ORM mapping, a system with good performance, high
scalability, and strong reconfigurability was obtained. The article also discusses the data
management and scientific decision support issues faced by the construction of personnel
management information systems and puts forward suggestions for further development,
which has certain research and application value. Literature (Xue, 2022) introduces the
design and implementation of an intelligent decision-making system for enterprise
management based on data analysis. The system uses the Hadoop big data cluster for data
analysis, collects information required by the enterprise through Flume, Kafka, Scrapy,
Sqoop, and other tools, stores it in HDFS, then retrieves the data through the Hive tool,
starts MapReduce for distributed computing and analysis, and extracts valuable data.

The system includes three functional modules: problem diagnosis, information
collection and analysis, and prediction. The problem diagnosis module can check the
existing problems within the enterprise, the information collection and analysis module
can collect the information required for decision-making, clean and analyze it, and the
prediction module can predict the development trend of the enterprise and market
changes based on the time series algorithm. Finally, through Java language, the analysis
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results are visualized and presented to business managers in the form of charts. This
system has changed the traditional decision-making method of enterprises, provided more
comprehensive and accurate data support, improved the scientificity and accuracy of
decision-making, and provided effective assistance to enterprise managers in their
decision-making. Literature (Wang et al., 2021) aims at the problems of complex client
maintenance and poor compatibility in the existing personnel management system, using
B/S architecture, J2EE multi-layer architecture, MVC design pattern, SQL Server 2008
database, and other technologies to design and implement a reasonable and easy-to-use
system. Maintained enterprise personnel management computer system.

The system includes six modules: personnel management, organizational management,
recruitment management, training management, salary management, and system
management. It realizes enterprise information integration and convenient access and
query of information database. The interface is simple and easy to operate. It has low
investment and maintenance costs, high security, and good performance, which can
improve corporate work efficiency and modern management levels; and the system
operating performance was tested, and the results showed that the system throughput
rate, transaction processing success rate, average response time and other indicators all
reached good standards, low CPU and memory usage, indicate that the system has basic
functions and ensures good performance, and is suitable for corporate personnel
management, organizational management, recruitment management, training
management, and salary management. These studies show that the SSM framework has
many advantages in personnel management systems, such as flexibility, scalability, and
high performance. It can help foreign trade companies better manage employee
information, salary and benefits, performance evaluation, and training records. Although
some research has focused on personnel management systems based on the SSM
framework, there are still some opportunities for future research. This includes a deeper
dive into the framework's performance optimization, user interface design, data security,
and integration with other enterprise systems. In addition, you can also consider studying
the application of artificial intelligence and big data analysis technology in personnel
management systems to improve decision support and prediction capabilities.

Based on the above literature review, the personnel management system of foreign
trade companies based on the SSM framework is a research field with important practical
significance. This system can help foreign trade companies better manage their human
resources and improve organizational performance. However, framework selection as well
as system requirements and custom development must be carefully considered before
implementation. Future research should focus on performance optimization, user
interface design, data security, and integration with other technologies to promote further
development in this field.
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METHODOLOGY

System development of foreign trade company personnel management system based
on the SSM framework mainly includes project demand analysis, system design,
development process, and final implementation.

Demand analysis: Before developing the personnel management system of a foreign
trade company, the first task is to conduct a detailed demand analysis. The goal of this
stage is to clearly define the functional and performance requirements of the system to
ensure that the system can meet the needs of the foreign trade company. Requirements
analysis includes the following key steps:

(1) Demand collection: Collect relevant demand information by communicating with
managers, HR professionals, and employees of foreign trade companies. This includes
requirements for personnel management processes, employee information, salary and
benefits management, performance evaluation, training needs, etc.

(2) Requirements analysis and prioritization Analyze: The collected requirements and
clarify the priority and importance of each requirement. Determine which features are
required and which are optional, and develop a development plan accordingly.

System design: The system design phase is based on demand analysis to create the
blueprint and architecture of the system. The following are key steps in the design process:

(1) Architecture design: Select an appropriate system architecture based on the SSM
framework and consider the scalability, performance, and security of the system. Identify
modular components of the system to better manage and maintain the system. The
decision to choose the SSM framework (Spring + SpringMVC + MyBatis) as the
development framework for the foreign trade company's personnel management system
was carefully considered for the following reasons: First, the SSM framework is a
comprehensive, mature, and widely used Java Web application development framework.
It integrates the IoC (Inversion of Control) and AOP (Aspect-Oriented Programming)
features of the Spring framework, the model-view-controller architecture of SpringMVC,
and the persistence layer management of MyBatis (Zuo & Zhu, 2017). This framework
provides a wealth of tools and libraries to meet the diverse needs of foreign trade
companies' personnel management systems. Secondly, the SSM framework has a large
development community and rich ecosystem, which means we can easily obtain
development documentation, tutorials, third-party plug-ins, and community support, thus
saving time and resources (Peng et al., 2020). This is an important advantage for project
development and maintenance, as we can leverage the power of the community to solve
problems and access the latest technology trends and best practices. Third, the modular
design of the SSM framework enables each component of the system to be developed and
maintained relatively independently, which improves the scalability of the system. We can
easily add new features or make modifications without affecting the normal operation of
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other modules. This is crucial for foreign trade companies to quickly adapt to changes in
demand in a changing market environment. In addition, the SSM framework also focuses
on performance optimization and security. It provides a series of optimization measures,
including performance optimization of database access, support for caching mechanisms,
and powerful security features such as authentication and authorization mechanisms
(Zhao et al., 2023). This is critical for handling large amounts of employee data, complex
queries, and ensuring data security. In addition, the SSM framework is suitable for small
and medium-sized enterprises because it has a low learning curve and can quickly develop
powerful applications in a short period. If the development team is already familiar with or
has experience using the SSM framework, this option can leverage their skills and
experience, reducing training costs and risks.

(2) Database design: Design the database structure, including data tables such as
employee information, salary and benefits, performance evaluation, and training records
(Coronel & Morris, 2019). Ensure database regularization and performance optimization.
When selecting a database, you need to consider factors such as the project's specific
needs, performance, data model, and budget. The personnel management system of a
foreign trade company may need to handle complex employee information and queries, so
a database system with good performance and scalability should be selected, and the
differences between commercial databases and open-source databases should be
weighed based on the company's size and budget. In addition, ensuring data security and
compliance of the database are also very important considerations. The database adopts
the MYSQL database. Based on the advantages of open source, free, efficient performance,
easy to use, cross-platform, and rich in resources, choosing MySQL as the system database
can reduce usage costs, achieve fast reading and writing speeds, facilitate integrated
development with multiple languages, and simplify database management, to achieve
multi-platform deployment and benefit from active community resources, so MySQL is an
ideal choice to build the system database (Matallah et al., 2021).

(3) User interface design: Create an intuitive and easy-to-use user interface to support
the operations of employees and managers. The interface should conform to the brand
identity of the foreign trade company and provide necessary functional modules. Which
user interface framework you choose depends on the size of your project, the skills and
needs of your development team, and your budget. For foreign trade company personnel
management systems, the project scale is small and time is tight, Bootstrap may be a good
choice. The advantage of Bootstrap lies in its responsive design, rich Ul components, and
extensive community support, which allows developers to quickly build modern web
interfaces, ensures a consistent user experience on various devices, and has rich
documentation and community ecology system, making it easy to learn and use (Gaikwad,
& Adkar, 2019).

System Development: The system development phase involves the process of coding,
testing, and integrating various components. The following are the main steps in the

development phase:
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(1) Back-end development: Use Spring framework and MyBatis technology for back-
end development to implement the core business logic of the system. Including functions
such as employee information management, salary and benefit calculation, performance
evaluation, and training records.

(2) Front-end development: Use SpringMVC and front-end technologies (such as HTML,
CSS, JavaScript) to develop user interfaces to ensure user-friendliness and cross-browser
compatibility.

(3) Testing: Carry out unit testing, integration testing, and system testing to ensure the
functional integrity and stability of the system. Fix and debug discovered issues.

Implementation and deployment: After the system development is completed, it
needs to be deployed to the server environment of the foreign trade company for use by
employees and managers. The following are the main steps for implementation and
deployment:

(1) Environment preparation: Prepare appropriate server and database environments
to ensure smooth deployment and operation of the system.

(2) Data migration: Migrate existing employee data and related information to the new
system to ensure data consistency.

(3) Training: Train employees and managers so that they can make full use of the new
personnel management system. Provide necessary training materials and support.

(4) Officially launched: Put the system into use to ensure that employees can use the
new personnel management system seamlessly.

System Maintenance: Once a system is put into use, ongoing maintenance and support
arerequired to ensure system stability and security. This includes regular updates, bug fixes,
and user support.

Through the above system development process, the foreign trade company's
personnel management system based on the SSM framework will be able to effectively
manage human resources, improve performance, and meet the needs of foreign trade
companies. This system will provide a reliable and efficient tool for the company's human
resource management, helping the company maintain a competitive advantage in global
competition.
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RESULTS AND DISCUSSION

System Analysis

We conducted a requirements analysis of the personnel management system of this
foreign trade company from two perspectives: color division and function division.
Excellent leaders need to appropriately delegate authority to subordinate departments.
This foreign trade company's personnel management system is managed by the relevant
network department of the company. The system can be divided into two roles: system
administrators and foreign trade company employees. Based on the actual situation of the
foreign trade industry and the division of system roles, this foreign trade company's
personnel management system can be divided into the following functions: System
Administrator: Employee Management Function, Department Management Function,
Position Function, Title Bonus Management Function, Years of Service Bonus Management
Function, Salary ltem Management Function, Monthly Attendance Management Function,
Salary Management Function, Graphic Display Function. Foreign trade company employees:
Personal Information Management Function, Attendance Management Function, Salary
Management Function, Comment Management Function.

System Role Use Case Analysis

Based on the requirements analysis of the personnel management system for foreign
trade companies, we can divide the system roles into two roles: system administrator and
foreign trade company employee. The system administrator is the highest authority in the
foreign trade company's personnel management system, responsible for data
management of employee information, department information, job information,
professional title bonus information, seniority bonus information, salary item information,
and monthly attendance information. Generally, only one system administrator account is
set up. In addition, foreign trade company employees can manage their personal
information and view their attendance information and salary details information.

Based on the requirements analysis of the personnel management system for foreign
trade companies, we can divide the system roles into two roles: system administrator and
foreign trade company employee. The system administrator is the highest authority in the
foreign trade company's personnel management system, responsible for data
management of employee information, department information, job information,
professional title bonus information, seniority bonus information, salary item information,
and monthly attendance information. Generally, only one system administrator account is
set up. In addition, foreign trade company employees can manage their personal
information and view their attendance information and salary details information.

The system administrator of a foreign trade company performs business needs
operations on the personnel management system of the foreign trade company based on

the system administrator account authority. The basic data that the system administrator
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needs to maintain include the following: employee information management, department
information management, position information management, and professional title
bonuses. Information management, seniority bonus information management, salary item
information management, and monthly attendance information management. Among
them, the system administrator can add information about newly hired employees and
delete information about employees who have resigned, and can also edit basic
information or employee photos; department information management can add and
delete information about foreign trade company departments; position information
Management, you can add position information that does not yet exist in the foreign trade
company, delete existing position information in the foreign trade company, and modify
the position information of the added foreign trade company; professional title bonus
information management, you can add professional title bonus information and delete
professional title bonus information ; Seniority bonus information management, you can
add the seniority bonus information of foreign trade company employees, view the
seniority bonus information of foreign trade company employees, delete the seniority
bonus information of foreign trade company employees; Wage item information
management, you can add salary item information and delete salary item information;
Monthly attendance information Management, you can import employees attendance
status for the previous month with one click, search for customized employees monthly
attendance status, and support batch deletion function. The use case diagram of the
system administrator is shown in Figure 1.

Figure 1. System Administrator Use Case Diagram.

System administrator

The employees of the foreign trade company perform business requirements
operations on the personnel management system of the foreign trade company based on
the permissions of their employee accounts. This mainly involves filling in the employee's
account and password on the personnel management system platform of the foreign trade
company, logging in, and entering the personal center. The employee can modify their
personal basic information, view their attendance information details, and view their salary
information details. The employee use case can perform information operations, as shown
in Figure 2.
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Personal information management
Attendance management

Payroll management

Figure 2. System Administrator Use Case Diagram.

Employee

System feasibility analysis

The personnel management system of a foreign trade company based on SSM was
developed on the Windows 10 operating system, using development tools such as Eclipse
2018-12 (4.10.0) and Navicat Premium 15 (Alizadehsani et al., 2022). The technical feasibility
analysis of this system mainly considers the following aspects: from the perspective of the
maturity of frameworks and components: this system uses SSM as the technological
architecture for the backend, i.e. Spring + SpringMVC + MyBatis, which has good scalability,
flexibility, and ease of maintenance. Spring provides powerful dependency injection and
aspect-oriented programming support, SpringMVC provides a good request distribution
and processing mechanism, and MyBatis provides a good ORM framework and flexible SQL
mapping mechanism. The combination of these technologies can achieve efficient, stable,
and flexible operation of the system. From the perspective of database design: database
design is a crucial part of the development of software systems. A reasonable database
design can ensure the correctness, integrity, and security of system data. In the personnel
management system of a foreign trade company, the design and management of data such
as employee information, assessment indicators, and assessment results are required.
MyBatis provides a good ORM framework and flexible SQL mapping mechanism, which can
easily map Java objects to the database, thus achieving rapid data access and management
(Shiyong et al., 2020). From the perspective of system security: the personnel management
system of a foreign trade company needs to ensure the security of system data and the
confidentiality of user information. The system should adopt a secure login mechanism to
achieve user identity authentication and permission management. At the same time, data
encryption, anti-SQL injection, and other technologies should be used to ensure that the
system's data is not illegally obtained or tampered with. The personnel management
system of a foreign trade company based on SSM has high technical feasibility, and the use
of this technological architecture can achieve efficient, stable, and flexible operation of the
system. At the same time, the design of the database and the security of the system also
need to be fully considered to ensure the correctness, integrity, and security of the
system's data. Ultimately, the technical feasibility of the system needs to be verified
through actual development and testing.

Based on SSM, the personnel management system of a foreign trade company has
good maneuverability, mainly in the following aspects: user-friendly interface, easy to use,
complete functions, rigorous permission management, reliable security, and stable data
processing. Among them, the front end of the system adopts the popular Bootstrap
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framework, which gives the whole system a good Ul experience, user-friendly interface,
and easy operation. At the same time, the system adopts Ajax technology, which can
achieve refreshless submission and more convenient operation. The system covers all
aspects of performance appraisal of foreign trade company employees, including
employee information management, appraisal index management, and appraisal result
inquiry. At the same time, the operation process and function modules of the system are
designed to be very clear and easy for users to understand and use. The system adopts
strict permission management to ensure the security and reliability of the system. In the
system, different roles have different permissions, and fine-grained control can be carried
out on permissions to ensure the data security and management compliance of the system.
The system uses the MyBatis framework to achieve data access, which can interact with
the database quickly and improve system performance through caching and other
technologies. At the same time, MyBatis has good stability and reliability, which can
effectively ensure data consistency and integrity. In summary, based on SSM, the
personnel management system of a foreign trade company has good maneuverability and
can provide users with efficient, easy-to-use, secure, and reliable performance appraisal
management services.

System design

System design is the process of defining and organizing the components and modules
of various systems to achieve the desired objectives and requirements of the software
system. System design aims to ensure the efficiency, reliability, maintainability, scalability,
and security of the software system. In this article, the system design will be discussed in
detail from two aspects: system structure design and database design, regarding the
design of the personnel management system for a foreign trade company.

System structure design

The overall detailed design function structure and each function module of the
personnel management system of a foreign trade company is shown in Figure 3.
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Employee function module: After employees successfully log in by entering the correct
employee account number, password, and verification code on the employee login page,
the page automatically jumps to the personal homepage. On the employee's homepage,
foreign trade company employees can modify, upload, save, and do other operations on
the employee's personal information through the personal homepage. You can view the
employee's attendance details for a specific year through the personal homepage, and you
can also view the employee's salary details for a specific year.

Employee personal information: Employees can modify the employee's mobile phone
number, email address, emergency contact, emergency contact phone number, and home
address. After the modification is completed, click Save Modification and the system will
save the employee's personal information just modified.

Employees can check their attendance details: Employees can check their attendance
details, such as: how many days of sick leave they took in a month; how many days of
personal leave they took in a month; how many hours of overtime they worked in the
company on weekdays and weekends; how many times they were late in a month; How
many times did you get off work early in a month; How many days did you miss work in a
month; How many days did you go out on business trips in a month. The employee selects
the year to be queried and clicks Query and the system queries the personal attendance
details required by the employee.

Employees can view salary details: Employees can view their salary details, such as
payable wages, basic wages, various types of subsidy wages, various types of bonuses, and
five insurances and one fund. The employee selects the year to be queried and clicks Query
and the system queries the personal salary details required by the employee.
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System administrator function module: The system administrator enters the system
administrator's account, password, and verification code on the system administrator's
exclusive login page to log in. The page jumps successfully to the homepage of the system
administrator module. Through the administrator's homepage Employees can be added,
deleted, updated, and queried through employee management, and the employee's job
number, name, gender, password, ID number, birthday, department, position, professional
title, education, entry date, basic salary, mobile phone number, Email address, emergency
contact person, emergency contact phone number, and home address can be modified.
Add, delete, update, and query departments through department management, and you
can also modify the department name and department notes. Through position
management, you can add, delete, update, and query positions, and you can also modify
the position name, job description, and job subsidies. Through professional title
management, you can add, delete, update, and query professional titles, and you can also
modify the name and subsidy of the professional title. Through seniority management, you
can add, delete, update, and query seniority, and you can also modify the name and subsidy
of seniority. Through salary item management, you can add, delete, update, and query
salary items, and you can also modify the lateness penalty, early departure penalty,
business trip allowance, full attendance bonus, catering subsidy, and transportation
subsidy of the salary item. Through monthly attendance management, attendance can be
imported, the attendance Excel file that has been written can be imported with one click,
and the employee attendance information that has been imported into the personnel
management system of the foreign trade company can be modified. Through salary
management, you can settle the wages of foreign trade company employees; determine
whether to pay the wages of foreign trade company employees; can query the salary
details of relevant foreign trade company employees. Through the chart display module,
you can intuitively see the department headcount of the foreign trade company, the salary
situation of each department of the foreign trade company, the departmental salary ratio
of the foreign trade company, and the comparison of monthly wages in previous years.

Salary management module: Administrators can count various types of leave days,
various types of overtime hours, various types of non-attendance days, etc. in the salary
settlement function and calculate the corresponding salary details, various subsidy details,
and various bonus details. and details of five insurances and one housing fund. In the salary
payment function, you can view the corresponding salary details, various subsidy details,
various bonus details, and five insurance and one fund details for all foreign trade company
employees or employees of foreign trade companies with specific conditions, and pay
wages. In the salary query function, you can view the corresponding salary details, various
subsidy details, various bonus details, and five insurance and one fund details for all foreign
trade company employees or employees of foreign trade companies with specific
conditions.
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Database design

Database conceptual design is to conduct some conceptual level analysis and design of
the database before proceeding with the database design. It mainly defines the entities,
attributes, relationships, and constraints of the database. The main purpose is to establish
a database that can meet the needs of the application system. A database structure that is
efficient, reliable, and easy to maintain. Database conceptual design usually includes the
drawing of entity relationship diagrams (E-R diagrams) and the preparation of data
dictionaries (Lopes et al., 2021). As the first step in database design, it has an important
impact on the stability and performance of the system. The table structure relationship
diagram of the foreign trade company personnel management system designed in this
paper is shown in Figure 4.
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Figure 4. Foreign trade company human resources management system database
table structure diagram.

System implementation
Employee functional modules of the system

Effect of employee login interface on system homepage. The employee of a foreign
trade company enters the employee login interface of the foreign trade company's

personnel management system and can input their account, password, and correct
verification code for login, as shown in Figure 5.
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Figure 5. Employee Login Interface.

Employee homepage interface effect. The staff of a foreign trade company logs in to
the personnel management system employee login page. After successful verification,
they can enter the employee's homepage. On the employee's homepage, they can see the
welcome logo and current time. They can choose to use personalized information,
attendance management, salary management, comment section, and other special
features on the employee's homepage, as shown in Figure 6
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Figure 6. Employee Homepage Interface.

Employee personal information function interface. After entering the personal
homepage, the employee of the foreign trade company clicks on the personal information
to enter the personal information function page. On this page, the employee can modify
or view their personal information, including five items that can be modified: mobile
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number, email address, emergency contact person, emergency contact person's phone
number, and home address, as shown in the screenshot of Figure 7.
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Figure 7. Employee personal information function interface.

Employee attendance management interface design. After entering the personal
homepage, the employee of the foreign trade company clicks attendance management to
enter the attendance management function. On this attendance details page, the
employee of the foreign trade company can view the attendance details information for a
specific year, such as sick leave, personal leave, overtime on weekdays, overtime on
weekends, overtime on holidays, the number of late arrivals, etc., as shown in Figure 8.

] n oma sse

Figure 8. Employee attendance management interface.

Employee Salary Management Function Interface Effect. After entering the personal
homepage, the employee of the foreign trade company clicks on the salary management
to enter the salary management function. On the salary details page, the foreign trade
company employee can query the salary details information of the employee for a specific
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year, such as due salary, basic salary, other salary, allowance, bonus, five insurances, and
one fund, etc., as shown in Figure 9.
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Figure 9. Employee Salary Management Function Interface.

Employee comment area interface effect. After entering the personal homepage of
employees in a foreign trade company, clicking the comment section can enter the
comment section feature. In the comment details page, employees of the foreign trade
company can comment anonymously or honestly, and also reply to other people's
comments, as shown in Figure 10.
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Figure 10. Employee Comment Area Interface.

System Administrator Function Module of the System

System administrator login interface effect. The system administrator of the foreign
trade company's employee personnel management system can enter the dedicated login
page for system administrators, enter the correct system administrator account, password,
and verification code to log in, and enter the administrator account, as shown in Figure 11.
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Figure 11. System administrator login interface.

System administrator homepage interface effect. After the system administrator
completes the login verification, they can access the system administrator homepage. On
the system administrator homepage, the system administrator can select the desired
functions for use, such as employee management, department management, position
management, and so on, as shown in Figure 12.
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Figure 12. System Administrator Homepage Interface.

System administrator employee management interface effect. As a system
administrator, after selecting the employee management page, you can search and view
the employees of the foreign trade company by employee ID, employee name, and
department. You can also add employees and batch delete selected employees, as well as
modify all personal information for selected employees and change their account and
password, as shown in Figure 13.
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Figure 13. System Administrator Employee Management Interface.

System administrator department management interface effect. The system
administrator selects department management on the administrator homepage and is
taken to the department list page. On this page, the system administrator can add
departments, edit the information of existing departments, delete existing departments,
and search for keywords to find the department they need to query, as shown in Figure 14.
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Figure 14. System Administrator Department Management Interface.

System administrator job management interface effect. The system administrator
selects position management on the administrator homepage and enters the position list
page. On the position list page, the system administrator can add positions, edit the
information on existing positions, delete existing positions, and search for keywords to
view the positions that need to be queried, as shown in Figure 15.
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Figure 15. System Administrator Position Management Interface.

System Administrator Professional Bonus Management Interface Effect. The system
administrator selects the title bonus management on the administrator homepage, enters
the title list page, and can add titles, edit the information of existing titles, delete existing
titles, and search for keywords to view the desired titles, as shown in Figure 16.

P O &m RIFE S [t REFIE

o
& EilEmR
M mivEE RIF E @ iEm

il i @ H6% NEE -
Figure 16. System Administrator Salary and Bonus Management Interface.

System management staff longevity bonus management interface effect. The system
administrator selects the service seniority bonus management on the administrator
homepage, enters the service seniority list page, and can add, edit, delete, and search for
service seniority information on the service seniority list page, as shown in Figure 17.
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Figure 17. System management employee age bonus management interface.

System management employee salary item management interface effect. The system
administrator selects the salary item bonus management on the administrator homepage
and enters the salary item page. On the salary item page, the system administrator can set
the penalties for lateness, early leave, business travel allowance, attendance bonus,
catering allowance, and transportation allowance, as shown in Figure 18.
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Figure 18. Management interface for employee salary item management in system
administration.

System administrator monthly attendance management interface effect. The system
administrator selects the monthly attendance management on the administrator
homepage and enters the monthly attendance list page. On this page, the system
administrator can import attendance sheets to add attendance information. They can also
search and view the attendance information details of designated foreign trade company
employees based on three conditions: employee ID number, department, and attendance
month. In addition, they can modify existing monthly attendance information of
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designated foreign trade company employees, and batch delete existing monthly
attendance information of foreign trade company employees, as shown in Figure 19.
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Figure 19. System Administrator Monthly Attendance Management Interface.

System management employee salary settlement interface effect. The system
administrator selects salary management on the administrator homepage and enters the
page for calculating employee salaries. On the employee salary settlement page, the
system administrator needs to select the settlement method according to the
requirements. If the administrator chooses to settle the salaries of all employed foreign
trade company employees, enter the settlement time, choose the settlement, and after
background calculation by the system, it will output the calculation results. In addition, the
system administrator can also choose to settle the salary of employees of foreign trade
companies in units. Select the desired settlement time and the identity code of the
employee, and after background calculation by the system, it will output the salary results
of that employee, as shown in Figure 20.
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Figure 20. Salary settlement interface for system administrators.
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The system management staff salary payment interface effect. The system
administrator selects the salary management on the administrator homepage and enters
the salary issuance page. On the salary issuance page, the system administrator can first
search for the salary details of the specified foreign trade company employees by
employee ID and issue salaries. They can also select multiple items to view bulk salary
details information, and delete multiple items to remove bulk details information, as shown
in Figure 21.
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Figure 21. System management staff salary payment interface.

System management staff salary inquiry interface effect. The system administrator
selects salary management on the administrator homepage and enters the salary inquiry
page. On the salary inquiry page, the system administrator can query the salary details of
specific employees by searching with employee ID, department, and month. They can also
search for all employees of the foreign trade company without entering any conditions.
After completing the salary inquiry, the system administrator can also export the salary
statement. As shown in Figure 22.
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Figure 22. Salary inquiry interface for system administrators.
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Effect of a bar chart for system administrator's headcount statistics in each
department. The system administrator selects the chart display on the administrator
homepage and enters the page for the departmental personnel statistics bar chart. On the
departmental personnel statistics bar chart page, the system administrator can visually
view the number of employees in each department of the foreign trade company,
facilitating comparison of relevant data, as shown in Figure 23.
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Figure 23. Bar chart interface for system administrator departmental headcount
statistics.

Line chart of system administrator salaries across departments. The system
administrator selects the chart display on the administrator homepage and enters the
salary line chart page for each department. On the salary line chart page for each
department, the system administrator can visually view the minimum salary, average salary,
and maximum salary of each department in the foreign trade company, facilitating the
comparison of relevant data, as shown in Figure 24.
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Figure 24. Salary Line Chart Interface for System Administrators in Each Department.

Pie chart of salary breakdown for system administrator department. The system
administrator selects the chart display on the administrator homepage and enters the page
of the department salary proportion pie chart. On the department salary proportion pie
chart page, the system administrator can visually view the salary proportion situation of
each department in the foreign trade company, facilitating comparison of related data, as
shown in Figure 25.
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Figure 25. Pie chart interface for the salary breakdown of the system administrator
department.
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System administrator salary comparison chart for each year and month. The system
administrator selects the chart display on the administrator homepage to enter the
monthly salary comparison page. On this page, the system administrator can visually
review the company's monthly salary expenditure in the past three years for easy
comparison of relevant data, as shown in Figure 26.
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Figure 26. System Administrator Salary Comparison Chart Interface.
System testing

The system testing of the personnel management system for a foreign trade company
based on SSM aims to evaluate the quality, reliability, and usability of the system to ensure
that it meets user needs and expectations. It checks whether the system is designed and
implemented according to user requirements and specifications and verifies whether the
system operates as expected (Trautsch et al., 2020). This testing includes unit testing,
integration testing, and system testing to ensure the correctness, completeness, stability,
and reliability of system functions. It also includes aspects such as response time,
throughput, and the number of concurrent users to ensure that the system can operate
stably under expected loads. This testing includes stress testing, load testing, and capacity
testing, which simulate and monitor the system to evaluate its performance and
bottlenecks and optimize and adjust accordingly. Only through rigorous testing can a
system better serve its users.

The design and implementation of the personnel management system for a foreign
trade company based on SSM have been completed. After testing the system with the test
cases for software system functions and following the test cases, the system has met the
requirements in the task book and met the user's usage needs. During this test, according
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to the role division, the functional testing of the foreign trade company employee role was
first carried out, including testing of personal information functions, attendance
management functions, salary management functions, and comment area functions. The
functional testing of the system administrator role was also carried out, including testing
of employee management, department management, job management, professional title
bonus management, seniority bonus management, salary item management, monthly
attendance management, and salary management functions. The system can achieve
stable operation and expected results.

After a strict functional test of the system according to the post-test reality, some
simple analysis was carried out. For the system homepage function, the page design is
relatively simple without complex effects displayed, which gives users an obvious visual
feeling and is relatively easy to use. The system's role design is reasonable and scientific, in
line with the general needs of foreign trade enterprises, and conforms to mainstream
design. No major errors occurred when users of all roles used this system.

CONCLUSIONS AND FUTURE RESEARCH

This paper is dedicated to the research and development of a foreign trade company
personnel management system based on the SSM framework. Through systematic
demand analysis, design, development, and implementation, we successfully built a
powerful, high-performance, safe, and reliable personnel management system that can
effectively support employee information management, salary and benefits management,
performance evaluation and training Records, and other key human resource management
functions. In this process, we chose the SSM framework as a development platform to take
full advantage of its comprehensiveness and maturity, as well as its rich community
support. The comprehensiveness and maturity of the SSM framework make it an ideal
choice for the personnel management system of foreign trade companies. It provides a
wide range of tools and libraries that support high performance, scalability, and security to
help implement system requirements. Personnel management is crucial to the successful
operation of a foreign trade company. With an effective personnel management system,
companies can increase employee satisfaction, reduce employee turnover, and improve
organizational performance.

In the future, we plan to improve and improve the following aspects to improve the
performance and functions of foreign trade company personnel management systems,
help companies better manage their human resources, respond to changing market
challenges, and maintain competitive advantages. Further research and practice on how to
optimize system performance to meet growing data demands and high concurrent access.
Improvements are made in user interface design to provide a more intuitive and friendly
user experience and improve system usability. Explore the application of artificial
intelligence and big data analysis technology in personnel management systems to provide
smarter employee management and decision support. Develop mobile applications that
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enable employees to access and manage their personal information and work tasks on
mobile devices.

PRACTICAL IMPLICATIONS

This system provides an overall solution for enterprise personnel management, which
can improve work efficiency and modern management levels; the modular design makes
the system structure clear and easy to maintain and expand; the use of B/S architecture
and mature technology ensures the compatibility, security and performance of the system;
reasonable database design supports personnel decision-making analysis; the main
personnel management module implemented promotes daily personnel, organization,
recruitment, training and salary management; simple and friendly user interface improves
user experience; system investment and maintenance costs are low, providing An
economical and efficient enterprise informatization solution; the system can be
customized and integrated to adapt to different enterprise needs and improve reusability;
overall, the system technically supports and promotes the quality of enterprise personnel
management services, work efficiency, development pace and market competitiveness.
improvement.
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