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Abstract. The study aims to present an integrated overview of one holistic col-
lege students' affairs management system, which is designed to tap into big data
with a view to enhancing educational administration. It adopts the B/S architec-
ture, allowing real-time interactive operation of the data through web-based in-
terfaces. It mainly includes basic information management of students, academ-
ic affairs, and student affairs supported by a solid data processing layer based
on Hadoop components. It integrates various data sources, such as the tracking
of student locations using RFID technology, in an attempt to monitor academic
performance, campus activities, and even mental health. By employing ad-
vanced data mining techniques, the system aims to provide timely insights and
carly warnings to both students and counselors, thereby fostering a supportive
educational environment. This innovative approach not only smooths the ad-
ministrative processes but enriches the in-school experience due to personalized
support and data-driven decisions.

Keywords: Big Data, Student Management System, Browser/Server Architec-
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1 Introduction

Big data refers to data sets that cannot be acquired and processed within the expected
time using traditional data processing tools [**2, Compared with traditional data sets,
big data has the essential characteristics of fast data production speed, large data vol-
ume, complex data structure, and low data value density . However, compared with
traditional data sets, the fundamental advantage of big data is not the vast data set.
Still, effective information is obtained after repeated processing, thereby improving
data use and economic value. The big data processing process includes data collec-
tion, storage, management, analysis and visualization . A single computer is com-
plex to meet the requirements of massive, high-speed and parallel processing of big
data, and distributed data processing is often used to solve this problem Bl. The Ha-
doop ecosystem is currently the primary tool for system development based on big
data, including MapReduce, HDFS, HBase, Hive, Sqoop, etc., which can meet the
needs of big data processing [*,
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The Internet of Things (IoT) refers to the interconnection of devices or individuals
through wireless radio frequency technology, sensor technology, embedded technolo-
gy, network technology, and more 1'%, Each device or person in the IoT has a unique
radio frequency identification (RFID) code, which enables identification, positioning,
tracking, communication, and other functions ['» 121 It is an essential means of data
collection and forms the basis for the development of big data processing technolo-
gies. Colleges and universities widely use student cards to facilitate student attend-
ance, book borrowing, campus consumption, and more ['> !4, Electronic tags are pre-
installed on the card, with basic information such as the student's name, student num-
ber, and class prewritten. The student card serves as the student's identity in the stu-
dent card management system (shown in Figure 1). Radio frequency identification
mobile phone cards combine student cards with mobile phone cards, making them
easy to carry [!> 161 Students can recharge, make purchases, and query information by
linking their student card account to their mobile phone !'7). This improves the securi-
ty and utilization of student cards and accelerates the formation of intelligent digital
campuses. It serves as the primary data collection source for student management

systems based on big data.
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Fig. 1. Architecture of Student Card System [!8!

With the advancement of comprehensive reforms in colleges and universities, the
number of departments and individuals responsible for student management has grad-
ually increased. Accurate, thorough, and real-time access to student information is
essential for effective student management. Big data is crucial for managing student
information. This study aims to design a data source, data storage, data processing,
and application layers to develop a student management system. It enables student
management information sharing to improve the efficiency and quality of student
management.
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2 Current Status of Information Management of College
Students

Big data processing is an effective technology that can quickly and accurately collect
social media data from different users or enterprises ['4l. These data are diverse, rich,
and variable, and can provide us with valuable information to better meet the needs of
social development. Data analysis plays a vital role in student management and has
excellent value. Tulasi ['! emphasized that applying big data in higher education has
opened a new chapter. It can explore the correlation between data and provide man-
agers with an effective decision-making basis to better guide the education process.
Richardson and Lenarcic % proposed a new method, that is, by integrating infor-
mation systems such as mobile SMS platform management system, school broadcast
and network terminal, to quickly evaluate and reflect on the situation of students, to
find problems in time and reduce management costs. This method can help college
administrators better manage students and improve the efficiency and quality of
school management. Richardson and Lenarcic Y applied valuable and actionable
information to the field of education by analyzing a large number of data sets, to
deeply explore the behavior and learning situation of learners and the learning effects
of their use of different learning resources. This method can help us better understand
students' learning status and provide valuable suggestions for educational decision-
making. Yang and Zhang 2! mainly introduced the application of data mining in the
education management information system of college students, provided some meth-
ods and ideas for better management of student information, and proposed the appli-
cation research method of data mining in the education management information sys-
tem of college students including educational data. ?* believed that big data can be
regarded as an algorithm for analyzing and processing data, so it can be used to create
student information management strategies. Experimental results show that big data is
essential in developing and implementing student information management systems.

The current research reflects the critical value of big data in student management
and the development and design of specific student management systems. However,
the content of the management system involved in the research is relatively simple,
mainly for student performance management. This paper applies big data thinking and
involves comprehensive content on student system management, covering student
safety, academics, and psychology. It monitors students' academic performance, cam-
pus activities, daily attendance, and mental health. Through data analysis, it sends
early warning notifications to counselors and students themselves about upcoming
problems. Counselors can help and guide students to solve problems and regulate
student behavior. It transforms the previous post-processing management method into
preventive management before and during the event.
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3 Analysis of College Student Management Information
System based on Big Data

3.1  Target Analysis

The college student information management system, based on big data, provides
robust software and hardware access capabilities for establishing a unified student
information management database for the entire university. It identifies and connects
multiple types of terminal devices to meet the personalized needs of users accessing
the system. Through big data, student data is collected, stored, cleaned, and mined to
create information files for all students at the university. Data analysis and visualiza-
tion tools provide graphical displays of campus safety status, campus epidemic trends,
student employment distribution, and student mental health status. Users log in to the
system through authorized accounts, with different user identities having different
operational permissions. Users can upload, download, query, and modify information
on relevant pages, making it easier for student management personnel to fully grasp
student dynamics. At the same time, this system also creates convenient conditions
for students to access campus information.

3.2 Functional Requirements Analysis

The college student management system based on big data is divided into four func-
tional modules: student basic information management, academic affairs information
management, student affairs information management, and logistics information man-
agement. The responsibility for ensuring data authenticity, real-time accuracy, and
validity lies with the student's department, the Academic Affairs Office, the Student
Affairs Office, and the Logistics Office. Students, department (college) administra-
tors, and school administrators are the three types of users of the system. The student's
academic information is imported into the system by the Academic Affairs Office.
After logging into the system for the first time, the student can access other functional
modules after modifying the password and completing their personal information. The
school administrator assigns the department (college) administrator account. After
logging in, the department administrator can upload, download, modify, delete, pub-
lish, lock, encrypt, and manage the information for their department (college), as well
as view and download information from other departments (colleges). After logging
into the system, the school administrator can view all system data and open, add, de-
lete, or lock the functional modules of the department (college) according to business
needs. The system functional module diagram is shown in Figure 2.
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Fig. 2. System Function Module Diagram

Student Basic Information Management.

Student information is imported from the backend by the Academic Affairs Office,
including the student's name, student number, gender, date of birth, ID number, col-
lege, major, class, time of admission, and more. After logging into the system, stu-
dents can view this information and complete their personal contact details, dormitory
information, home address, hobbies, family economic status, and more. Student loca-
tion data is collected through the radio frequency identification (RFID) student card,
which tracks the time students enter and leave the campus, dormitory, library, and
other locations.

Academic Affairs Information Management.

The Academic Affairs Office is responsible for managing academic affairs infor-
mation, publishing course details, creating competition notices, promoting competi-
tion progress, and more. Students can query the course offerings for their major and
all courses available at the university this semester, query and print their academic
transcripts and timetables, receive various competition notices, and check competition
results. The school administrator can import students' grades for the college and issue
academic warning reports to students who fail.

Student Affairs Information Management.

The Student Affairs Office is responsible for managing student affairs information,
including publishing assessment policies for outstanding student cadres, scholarships,
and grants at all levels; opening application channels for various awards and scholar-
ships regularly; and publishing employment and military service information. Stu-
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dents can query the above information, apply for awards and subsidies online, and
complete employment and military service registration. In this module, departments
can allocate dormitories to college students, import class teacher information, and
view, summarize, review, and export the results of various subsidy applications sub-
mitted by students.

Logistics Information Management.

The Logistics Department issues student cards, manages online binding, loss re-
porting, and recharging of student cards, publishes dormitory information for depart-
ments and colleges, provides health information, arranges mental health surveys for
the entire university, and sets up online counseling for mental health. After students
bind their student cards, they can use them for medical treatment or to purchase medi-
cines at the school hospital, shop at the school supermarket, and purchase water and
electricity. They can also conduct online mental health consultations and make offline
appointments through the client interface. Information such as book borrowing and
entering or leaving the campus will be uploaded to the student card management sys-
tem in real-time and further integrated into the student information management sys-
tem. Departments and colleges can view and modify relevant student information
within this module.

4 System Architecture of a College Student Management
System based on Big Data
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The college student management system based on big data adopts the B/S (Brows-
er/Server) development mode, i.e., browser requests and server responses (shown in
Figure 3). The access terminal must only log in to the system through a Web browser
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for identity authentication. After the Web server accepts the access request, the data-
base server stores the data information and provides the access result. The Web server
then feeds back the access result to the user, thereby realizing data interaction. To
meet the real-time processing of large-scale, multi-source heterogeneous data and to
perform model analysis, this system mainly uses Hadoop open-source components,
and the program is written in Java. It adopts a layered design, divided into a data
source layer, a data storage layer, a data processing layer, and an application layer.
The upper layer can access the lower layer, and the lower layer provides services for
the upper layer. The system architecture diagram is shown in Figure 4.

1
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Fig. 4. System Architecture Diagram

4.1 Data Source Layer

The main task of the system data source layer is to collect data for the system. The
data related to students mainly comes from three aspects. First is students' access data.
The campus LAN and wireless network coverage of campus provides a convenient
and secure way to collect data. Students need to log in to the campus network and
enter their student ID and password for verification. Network access logs can be col-
lected using Hadoop's Flum component. This data type has diverse formats, large data
volumes, and free generation time. The second is student card data. The card records
students' book borrowing, restaurant dining, access control management, recharge and
other data, which can be obtained through the student card management system. Third
is the data exported from various management systems or generated in daily man-
agement work by relevant departments involving student enrollment, grades, funding,
rewards and penalties. This data type can be imported into the student management
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information database through the system interface. The system data source presents
the coexistence of structured, semi-structured and unstructured data. Flum is the data
source layer's most important big data information collection tool. It can collect log
data, social media data and other data sources distributed on multiple servers and
move them to HDFS storage.

4.2  Data Storage Layer

The data storage layer is mainly used to store data on student information, pre-
processing, system user and user interaction results. Structured data can be stored in
the MySQL database, and semi-structured and unstructured data can be stored in the
non-relational database HBsase. HBsase data tables are divided into two levels to
build data attributes: column families and column qualifiers. Column qualifiers can be
added dynamically later, which is convenient for system administrators to set new
table structures according to actual needs. HDFS supports high-throughput access and
can store data on multiple campus servers. It is easy to expand and can effectively
avoid downtime problems caused by data concentration on a single server. Sqoop can
easily realize the exchange between MySQL database and Hadoop, and Flume com-
pletes the multi-channel collection of data sources. Therefore, the data is imported
into HDFS in batches through Sqoop and Flume components to prepare for data pro-
cessing and back up the data to other directories. Since student information contains
personal privacy, the original data will be desensitized and cleaned at this level. Then
the data in various formats will be converted, processed, integrated and pre-processed
to establish a unified data processing unit, extract data features, and provide a reliable
data processing set for the system.

4.3 Data Processing Layer

The data processing layer not only transmits data for users to access the system, but
also analyzes student academic performance, activity trajectory, campus consumption,
book borrowing and other data in combination with data calculation models. Cluster-
ing algorithms and association rule mining algorithms are used to classify students'
characteristics. Based on historical data and personal characteristics, students' mental
health monitoring, academic warning, career planning, etc. are carried out. This layer
uses the external API interface of each Hadoop component to connect and combine
HBase and Hive. SQL or Hive SQL language can directly access the combination of
the two database tables, including data reading and writing, query, statistics, and
analysis, which is convenient for batch management of related data in HDFS and
improves data processing efficiency and accuracy.

4.4  Application Layer

The application layer is the interface for users to access the system and the window
for the system to provide data to users. It provides access results to this layer by call-
ing the lower layer data. Hadoop's file access interface is usually in the form of Java
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API, using Java language to write the GUI interface, which interacts well with Java.
In this system, in addition to the standard system access interface, the query results
are displayed to users in the form of graphics. The JavaScript open-source component
Echart is installed to realize data visualization functions, including straight line
graphs, curve graphs, bar graphs, etc., to meet the user's interactive graphic analysis
needs. Through visual data reports, staff in charge of student management can under-
stand students' learning difficulties, behavioral tendencies, interests and hobbies, to
take timely intervention measures and formulate training strategies. Students can view
their academic, health, book borrowing, self-study, behavioral habits, etc., and under-
stand their level among the students around them, providing a certain value reference
for students to understand themselves and strive for excellence.

5 Conclusion

Big data plays a crucial role in student data collection, storage, and processing. Data
visualization provides administrators with more concise data analysis results, making
student information management more scientific and intuitive. Applying big data to
the development of student management information systems helps migrate and inte-
grate existing student information from various departments. By collecting real-time
data generated by students, it becomes easier to establish a unified database for the
entire university. This not only improves data utilization and transforms massive
amounts of data into valuable information in a relatively short time, but also provides
students with a reliable and timely channel for acquiring information, thereby effec-
tively improving the efficiency of student management work.
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