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ABSTRACT

Since 2020, the epidemic of Corona Virus Disease 2019 has swept the world, which has had a
great impact on people's life. Especially for college campus life. This paper presents an
emergency management system for college students. We use Java Web, big data processing and
other technologies to develop, implement and test the system. The system integrates daily
management and emergency management, which can meet the basic needs of teachers and
students on campus. We hope to provide convenience for students and teachers in learning and
management.
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1. INTRODUCTION

At present, how to respond quickly to emergencies has been paid more and more attention by
various countries. How to make the fastest response to natural disasters, emergency traffic
accidents, public health emergencies and so on to ensure the safety of personnel and reduce
property losses has become a problem that all countries are thinking about. With the development
of the Internet, China has entered an era of rapid development of information technology. China's
large population base and strong personnel mobility promote economic prosperity and
development, but also make the risk spread more quickly.[2] At present, China is in a critical
stage of development. The research and application of emergency management system plays a
very important role in social development and people's livelihood.

Emergency management system is mainly used in natural disasters, public health, transportation
and other fields. There are still many problems in the practical application of the current
emergency management system. For the real-time information collection, processing and
decision-making efficiency is not high, the emergency information release system is not perfect,
there are obvious shortcomings and deficiencies in the information release channels. Facing the
national population, the timeliness and dissemination of information is insufficient. In fact, the
application scope and population of emergency system are far more than the above. At present,
the scale of personnel training in Colleges and universities is expanding, and the number of
college students is also increasing. Whether college students can correctly deal with emergencies
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affects the campus order and social order. [1] Especially during the novel coronavirus
pneumonia, schools need to grasp the geographic location, health status, mobile trajectory and
other information of teachers and students in time. But in fact, the efficiency of adopting excel
forms and filling out paper forms is low. In the process of information transmission, there will
also be problems such as information loss, errors and timeliness reduction. To solve these
problems, this paper uses real-time data processing, data visualization and other technologies to
obtain geographic location information and health status information. At the same time, it adds
daily management functions to the system, which provides convenience for teachers and students.

2. RELATED WORK

2.1. Emergency management system for College Students

Emergency management refers to a set of theory and method system that managers, in order to
reduce the harm of emergencies, scientifically analyze the causes, occurrence and development
mechanism of emergencies and their negative effects, integrate all aspects of social resources,
and effectively deal with, control and deal with them. [5]

College students emergency management system can be divided into eight functional modules.
The system not only completes the emergency management, but also adds the daily management
of students, which provides great convenience for students and teachers.

User management module: users can login and register, and view and modify personal
information on personal page.

Daily check-in module: users fill in the check-in form to complete the information collection, and
store the information in the database.

Track positioning module: according to the geographic location information of the login user
collected in the database, the system draws the activity track map of the user in recent 14 days.
The system obtains the current geographic location information of the user when the user logs in,
and displays the current location of the user on the map.

Epidemic distribution module: make the heat map according to the current national epidemic
data.

Grade management module: student users can query the grade table of each semester in this
module, and the system adopts visual means to display the student grade information on the page
in this module. Counselor users can query the transcripts of all students and the visualization of
each subject.

Activity management module: in this module, ordinary student users can view the time and place
of the activities recently released by the school, and counselor users can also publish activities.

Empty classroom query module: users can select the number of weeks, week and teaching
building to query the corresponding empty classroom.

Information display module: in the information display module, users can view the teacher team
information, system introduction and development team information.
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2.2. Introduction of Stream Data Processing Technology

Stream data is a real-time, continuous, potentially unbounded, uncertain, time-varying (implicit
through the arrival time or explicit timestamp) sequence of data items, also known as stream data.
Streaming computing is one of the two main processing modes of big data. Streaming computing
needs to provide continuous and dynamic services for the data flowing into the system
dynamically, and needs real-time computing for the streaming data.

According to the different timeliness of data processing pursued by flow computing, stream data
processing can be divided into batch processing model and continuous operator model. The main
goal of batch processing model is high throughput, while the main goal of continuous operator
model is low latency.

3. REQUIREMENT ANALYSIS
3.1. Functional Requirement

Real time positioning function: after the user logs in, the system automatically obtains the user's
current geographic location information and marks it on the map.

Daily check-in function: users submit geographic location information and health status
information by filling in the form.

Information visualization function: in the daily grade management, track positioning and
epidemic distribution module, the visualization function is used. Different modules need to
determine the visualization form according to their specific conditions.

Daily management function: daily management includes activity management, empty classroom
query, grade management and other functions to meet the daily needs of students and teachers.

3.2. Performance Requirements

Real time: the system needs to obtain the user's real-time location information, which requires the
system to have the characteristics of real-time.

Security: it can protect the system from malicious attacks and protect the user's information
privacy from disclosure.

Maintainability: the system needs to be able to maintain and upgrade when the amount of access
is too large or other situations occur.

3.3. Feasibility Analysis

This system uses eclipse as the development tool, MySQL database and SSH framework to set
the overall system architecture. In the stream data processing function, a big data platform based
on flume + Kafka + storm + zookeeper + MySQL is built, which is feasible from the technical
point of view.
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3.4. Overall Framework Design of the System

The system adopts SSH framework in MVVC mode, which is composed of struts, spring and
hibernate. Struts can act on the presentation layer to simplify data access in various scopes and
realize fast verification. Hibernate acts on the persistence layer to provide efficient mapping
relationship between different objects. Spring is mainly used in the business logic layer to
complete the program design and development with complex business logic. [3] The overall
design of the system is shown in the figure:
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Figure 1. Overall Design of the System

3.5. System Overall Function Design

As shown in the figure, the system consists of seven main modules: user management, empty
classroom query, score query and so on. Each module can be divided into several sub blocks.
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3.6. Detailed Design

3.6.1. Track Positioning Module

The module includes real-time positioning and active track. Real time positioning obtains the
user's IP when the user logs in, stores the IP and the corresponding geographic location
information in the database, finds the user's geographic location in the database for nearly 14
days in the activity track module, and visualizes the activity track to display on the front page.

user login user login
. Find the IP address of
Gettheuser's | Storein the user in a period of
IP information e View tracks
Stream data
—_ —
processing - —
l database visualization
Displays the
user's
geographical
position

Figure 3. Track Positioning Module
3.6.2. Epidemic Distribution Module

In this module, the epidemic data is crawled through Python crawler technology, and the data is
displayed in the form of thermal map visualization after processing.
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Figure 4. Epidemic Distribution Module
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3.6.3. Daily Check-in Module

In this module, the user needs to fill in the basic health information table. The basic information
of the table can be queried from the database and returned to the page. After the user completes
the health information of the day, click submit to save the information to the database. The
collected information of students' status is displayed on the counselor side.
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Figure 5. Daily Check-in Module
3.6.4. Grade Management Module

In this module, different users can query the grade data they need. Students can log in to query
visual results of their grades, GPA, comparison between grades and grades. Teachers can query
the students' grades and their visual results. Counselor users can view the visual results of all
students' scores in various subjects and grades.
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Figure 6. Grade Management Module



Computer Science & Information Technology (CS & IT) 7
3.6.5. Empty Classroom Query Module

In this module, users can query all the empty classrooms of a certain teaching building in a
certain period of time.
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Figure 7. Empty Classroom Query Module
3.6.6. Activity Management Module
In this module, ordinary student users can view the time and place of the activities recently

released by the school. Counselor users can view the activity information and release activities on
demand.
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Figure 8. Activity Management Module
3.6.7. Information Display Module

This module includes the display of teacher information, system introduction and development
team information.
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3.6.8. User Management Module

In the user management module, users can login and register, and view and modify personal
information on the personal page. The system background can add and delete users directly.
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Figure 9. User Management Module
4, SYSTEM IMPLEMENTATION
4.1. Internet Worm

Python language to write crawler program is an important way of data collection and analysis in
the era of artificial intelligence big data. [4]This system uses Python language to design crawler .
It crawls a large number of resources and information from the web page, and analyzes the
epidemic visualization based on massive data. At the same time, in the student information
management module, the system provide the information of teachers by crawling the information
and contact information of college teachers on the school's official website for users to get
contact with teachers.
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4.2. Stream Data Processing

The real-time positioning part of the project uses big data stream processing technology. In order
to realize the real-time response of the location information generated by the front-end users'
login and check-in, we take the login and check-in event data as the event flow, and build a big
data platform based on flume + Kafka + storm + zookeeper + Mysql to collect and process the
event stream data in real time, and the data has been persistent and visualized. The overall

framework is shown in the figure:
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Kafka and storm are the most important parts, and the main difficulties lie in the realization of
data production, data consumption, data persistence and application scheduling. The system uses
flume to monitor the customized log to collect the IP address, time and other data generated when
users log in to the system in real time. The collected source data is sorted and transmitted to
storm in the form of stream data through Kafka. In the storm part, the highly integrated Trident
framework is used to realize the business logic. The Trident framework retains the accuracy and
integrity of the data, In IP location, the IP geographic location library provided by Alibaba cloud
is used to convert the IP address to geographic location, and then the geographic location and
user basic information are synchronized and persisted to MySQL database for data processing
and visualization.
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Figure 12. Kafka Project Process

4.3. Data Visualization

The purpose of data visualization is to visualize the abstract information content by means of
graphics, so as to convey and communicate information clearly and effectively. In the
visualization part of the system, the data visualization technology is widely used. The data of the
epidemic is visualized in the form of scatter chart, color scale chart, sun chart and so on. The real-
time data of the number of people diagnosed in all parts of the country is used to make the
epidemic map, so as to clearly convey the intuitive feelings and information to users. In this
project, many rendered HTML web pages are used to display the epidemic data. We also use the
visualization method to show in several functions of the daily management.

4.4. Web Implementation

The web system has four kinds of permissions: student user, teacher user, instructor user and
tourist. Visitors can enter the system visitors page to view the basic information of the home
page, student users, teacher users and counselor users can use all the functions of the system.
Different authorities have different functions in activity management, grade management and
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track positioning. Different functions are linked by the page navigation bar, and the webpage is
embedded with links that can jump through the page to achieve redirection access.
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Figure 13. Webpage of the System

4.5. Deficiencies and Prospects

There are still some deficiencies in the current system, and we hope to improve it in the future. In
the Grade management function, the results of data visualization are relatively rough, mostly in
the form of tables and line charts, and the amount of data is relatively small. In the future, a grade
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analysis module can be specially made for grade management to help users analyze grades with
more diversified visualization forms and more comprehensive grade data. In the function of
tracking Position information, the geographic location range of users we can locate is not
accurate enough. In subsequent improvements, this function can be further expanded. For
example, the system can collect and sort out the location information in recent 14 days and
compare it with the existing risk areas, screen the users passing through the risk areas, and return
the user information to the manager page. In the framework of the system, we can also try to use
Vue framework.

5. CONCLUSIONS

Emergency system has been applied in natural disasters, public health, transportation and other
fields, but there are few emergency management systems for college students. The current
emergency system still has a lot of room for improvement in real-time and big data processing.
The emergency system for college students proposed in this paper opens up a new way in the
emergency system in terms of real-time and data processing. The application of big data
technology makes the system more intelligent and practical. At the same time, the combination of
web crawler and data visualization technology makes the information on the page of the system
richer and have a better visual effect. Based on demand analysis, we combine daily management
and emergency management to make the system more widely used. Using java web technology
and SSH framework we complete the page design and function development. Of course, we also
hope to continue to improve the areas that can be expanded mentioned in the article and provide
help for emergency management.
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