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ABSTRACT

Due fo the COVID-19 pandemic, issues related to quarantine are emerging. There are various infection prevention methods, but
among them, it is certain fo frequently disinfect the surface or the entire space of an object that has come into contact with the
virus. However, the redlity is that the number of fimes such disinfection is legally designated and the required number of personnel are
very different depending on the building and facility. For this reason, there are no companies and systems that can professionally
receive orders for disinfection work. In order fo solve the aforementioned problems, this paper presents a method fo design a
disinfection service platform based on the MVC pattern, and implements the required functions based on this. Through this, it is possible
to build a more systematic system, and it is hoped that it will be of great help to quarantine with an orderly process for disinfection

work.
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1. Introduction

Due to the COVID-19 pandemic, disinfection has become
a part of life. Accordingly, various methods for effective and
efficient disinfection work are being sought, and new
technologies are being applied. One of the ways a virus that
causes COVID-19, such as SARS-CoV-2, can be transmitted
to humans is infection by surface contact. The virus that
causes COVID-19 can stick to surfaces. People can become
infected when they touch the surface with the virus and then
touch their nose, mouth, or eyes [1]. There are several ways
to prevent surface infection: Personally, there are ways to
wash your hands regularly or use hand sanitizer. Moreover,
frequent disinfection of the surface of an object or the entire
space is a surefire way. For this reason, the importance and
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demand for disinfection work are increasing. However, there
is a need to improve methods and technologies that can
quickly and conveniently quarantine a wide range of places.

The current situation in the Republic of Korea is that the
number of times of disinfection legally designated varies
depending on the building and facility. Also, there is a big
difference in the amount and the intensity of disinfection
work depending on the facility. Therefore, reflecting this
situation, it is realistically impossible to set up a company
specializing in only one disinfection task. In addition, it is
difficult to recruit a disinfectant who specializes in only the
disinfection work desired by the facility. In addition, each
facility has a variety of tasks, and it isn’t easy to hire
multiple disinfectants accordingly.

Disinfection jobs are usually recruited through tenders. In
the bidding process for disinfection work, the most important
thing about disinfectants’ hiring conditions is that they must
have completed legally certified training. However, there is
no organized system that manages those who have completed
education or supports employment. Currently, disinfectants
mainly apply for jobs through acquaintance or internet
community sites[2].

In this paper, to solve the aforementioned problems, we
present a method to design a disinfection service platform
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based on the MVC(Model-View-Controller) pattern and
implement the platform for each required function
accordingly. Since the functions required for each user are
different, disinfection businesses can use the platform
through the Web and disinfectants through the App. The
proposed service platform is only for everyone related to
disinfection work. Therefore, only disinfectants who have
completed legal training and companies registered as a
business can join. The platform proposed in this paper
manages the overall process of disinfection work. The
platform is an intermediary between the disinfection Business
and the disinfectant in each cycle, from recruitment of
disinfectants to hiring and reporting disinfection work.

In this paper from this point, the company that orders for
disinfection work is called Disinfection Business, and the
worker who performs disinfection work is called
Disinfectant.

2. Design of Disinfection Service
Platform based on MVC Pattern

In this paper, the disinfection service platform is designed
and implemented using the MVC pattern. MVC
(Model-View-Controller) is one of the most extended
architectural patterns due to the advantages it provides
through its separation of concemns of applications
characterized by their user interface and data management.
This pattern decomposes an application into three main
components: model, view, and controller[3]. The model plays
a role in processing the object or data received from the
controller according to the business logic of the application,
the view presents this data in different ways depending on
the user’s needs[4], and the controller is the part responsible
for the flow of objects or data[5].

The platform proposed in this paper uses MySQL and
Firebase for Model, Html/CSS for View, Bootstrap and EJS,
and Node.js for Controller. Figure 1 is an MVC pattern plot
diagram of the proposed service platform.

WM Csg

e m %e
»
My EJS
% % 5
% %':?"’ «"i:(p
0, %, %, Q&'
AN S
%
9,
Controller

HTTP W Node.js

request] o d &

I D Tronsmit
= Rendered view
App application

(Figure 1) MVC pattern Plot of the Proposed
Platform

2.1 Model

The model is responsible for defining what the application
will do and handling the internal logic. Data, constants,
variables, and databases to be processed correspond to
Models. There is no information about the Model’s View or
Controller, only information can be returned or set. The
database of the proposed service platform is composed as
shown in Figure 2 and Table 1 below.

First, we need a table to store information about the
disinfection business that wuses this platform. Basic
information such as name, ID, password, business registration
number, phone number, fax number, e-mail address, and a
unique number is stored for each disinfection table. When
registering as a member, the disinfection business with a
business registration certificate is only possible, so the
administrator’s approval is absolutely necessary. Immediately
after the disinfection company submits the membership
application, the default value of the bApproval column is set
to 0. After administrator approval, the value is changed to 1
to complete membership registration.

Similarly, we need a table to store information about the
disinfectant. Basic information such as name, ID, password,
legal authentication number for disinfection education, phone
number, e-mail, date of birth, gender, and a unique number
is stored for each disinfectant table. As a disinfectant
business, only disinfectants who have completed legal
education on disinfection work can join in. Therefore, since
the value of wApproval is O before admin approval, the
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value of wApproval is changed to 1 after approval, and the
membership registration is finally completed. In addition, in
the process of registering, we receive the desired area from
the disinfectant and store it in DB so that in the future,
recommendations between disinfectant work and disinfectants
can be made.

After the disinfectants perform their disinfection work,
each disinfectant can attain the experience of the disinfection
work. Career experience is one of the essential factors in
recommending disinfectant and disinfection business in the
future. The career table stores information such as category,
duration, year, and grade for disinfection jobs.

The disinfection business notifies the recruitment of
disinfectants after membership registration. In other words,
you need a table to store each notice. The notice table
contains the unique number of each notice, notice title, major
and sub-category of notice, notice content, notice start date,
notice deadline, salary, notice start date and deadline, notice
date, institution that applied for notice, number of
recruitments, number of recruits, regions and optional
preferential treatment are listed in the notification application
form. Since multiple notices can be posted for each
disinfection business a 1:N relationship is required between
the disinfection business table and the notice table.

Disinfection business must select applicants directly or
through a matching algorithm after application for notice.
The applicant table required to store some applicants
temporarily exists in a 1:N relationship between the notice
table and the disinfectant table, respectively.

We chose MySQL as DBMS because we need these
relationships between all tables. And all query statements are
executed using Node.js SQL statements. In other words, the
database server which is Node.js handles the queries by
SQLI6].

2.2 View

In this paper, the view is designed after a process of
deriving a function definition and users’ requirements. And
we visualize the concept and interface by sketching a
wireframe based on the determined function definition[7].
Especially, the interface is designed by using Adobe XD, a
design and prototyping tool that can identify and produce
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(Table 1) Function Definition of the Proposed
Platform

DB table

Function

businessinfo

Save disinfection business information
(name, ID, password, business registration
certificate number, phone number, fax
number, email, address, bApproval)

workerInfo

Save disinfectants information (name, ID,
password, legal certificaion number about
disinfection education, phone number,
e-mail, date of birth, and gender,
wApproval, desired-regions)

careerinfo

Store category, period, year, and rating
about disinfection work

noticelnfo

Store the unique number of each notice,
notice title, major-classification of notice
and sub-classification of notice, notice
content, notice start date, notice deadline,
salary, notice- posting start date and
deadline, name of agency that applied
notice, recruitment number, number of
applicants, regions, optional preferential
treatments, and other matters

applicationinfo

Store corresponding unique Number of
disinfectants and notice, respectively
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user experiences in advance. In addition, we design the web
and app separately.

The screen composition of the web is divided mainly
into three types according to the function of the platform: the
main screen, the notice-posting screen, and the
report-management screen. On the main screen, the
advertisement banners of disinfection businesses are designed
in the middle. In addition, a button linked to the login and
member registration screen is located at the top. The
notice-posting screen is designed as a general notice board
screen. Disinfection businesses can check the title, schedule,
and the number of recruits of each notice. If disinfection
businesses click on the title of the notice, they will be routed
to the notice detail view page. On the report-management
screen, the disinfection business can read all of the reports
written by disinfectants when they finish their work. This is
also designed in the form of a notice board.

The app screen configuration is different from the web
screen configuration. The app is designed the list of notice
is displayed directly without the main screen. When
Disinfectants click the several notice, it is routed to the detail
view page, which is similar to the screen of the web.
Disinfectants can check the list of their applied notice and
selected notice on My-Page screen. For convenience, the

navigation menu is set at the bottom.

2.3 Controller

The implemented platform designed Node.js as a server.
Node.js is a server that supports asynchronous methods,
which is easy when implementing the server with a lot of
input/output (I/O) tasks. Even if hundreds of I/O requests are
received, the main thread delegates the request to the
background and receives more processing of the request.
When the background informs that each request has been
processed, it processes the callback function[8]. The
advantage of Node.js is that it is extremely fast because it
does not care whether background tasks are completed or
not.

In the part of Controller, there were three most important
parts when implementing the platform. Firstly, it is the
request-response processing without clogging. In other words,
when the disinfection company using the Web and the

disinfection worker using the App responded to the server, it
was essential to handle the data without error for routing
processing. When using Node.js, it is particularly important
to separate modules or use them in appropriate place.
Therefore, it is important to respond to the server according
to the request pass by creating a routing function in advance.

The second is to access the database using the correct
SQL query in the right place is also important because the
database stores many kinds of data, including user
information. In addition, it is important to properly render
data from a database using SQL query to a web browser.
The router middleware in the Express module and
EJS(Embedded JavaScript) templates were rendering to a
web browser. Basically, the routing module branches the URI
or HTTP request through the user’s web browser, with the
help of the “Express” module[9]. The router middleware can
solve the hassle of checking the request URL one by one
because router middleware distinguishes based on the path
what the client requested function is. EIJS is a type of Server
Side Template Engine, which allows servers to create and
float HTML of data from a DB or API into a template. In
other words, on implemented platforms, EJS renders HTML
designed via Bootstrap and delivers it to clients at high speed
through a web browser. The App does not use the template
engine but renders it to XML after routing processing in the
same way.

The last is to encrypt the data to be stored in the DB
securely. Data encryption such as application-level encryption
is one of the solutions to protect data confidentiality and face
security threats. Application-level encryption is a process in
which data is encrypted before being sent to the
database[10]. The last is to encrypt the data to be stored in
the DB securely. Application level Data Encryption has
several benefits. Among them, we focused on Move data
Secure. Move data Secure means the transfer and use of data
will be in secure condition[11].

As a result, Nodejs provides many modules and
packages. Many kinds of modules and packages on node.js

made it more convenient to implement the server.

2.4 Using AWS and Github

When implementing the service platform proposed in this
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paper, if the cloud service is not used, testing is possible
only in the local test environment. These limitations can be
addressed using cloud computing. Cloud computing is a
network-based  environment that focus on  sharing
computation resources. Cloud resources are provided to users
as a service on as needed basis[12]. In addition, cloud
services have the advantages of being able to quickly
establish the environment required for implementation, easy
maintenance, and excellent security. For these reasons, we
implemented the service platform using a cloud service
called AWS. And all the code was stored in a private
repository on Github, and the EC2 instance and the
corresponding Github were linked.

3. Implementation of Service
Platform by Functions

The main functions of the platform proposed in this paper
are member management, notice management, and
disinfection work management. All of these functions are
implemented based on the previously designed MVC pattern.
Before the full-scale implementation, the requirements for
each function were summarized, as shown in Table 2 below.

(Table 2) Requirements by Function

Function Specifics Subject
Profile Management . )
Disinfection
Member )
Management Business,
Career Management Disinfectant
) ) ) Disinfection
. Notice Registration .
Notice 9 Business
Management . — -
¢ Notice Application Disinfectant
Disinfection Disinfection Work
Work Result Report Disinfectant
Management Management

Disinfection business must submit a business registration
certificate, and disinfectants must submit a legal education
certificate at the time of membership registration. The
platform administrator confirms each of the two types of files
submitted by the user and grants approval. Only authorized
users can finally use the platform freely. For user
authentication, the Passport module, one of the Node.js
modules, is used. The Passport module provides hundreds of
authentication methods. Among them, user authentication is
implemented using a local strategy that can compare user
information stored in the database. When a client requests
authentication, the Passport module authenticates the user and
stores the user information in the session. Through this
session information, the platform continuously identifies
whether a user is logged in or not, thereby limiting the
functionality of the platform[13].

In addition, the platform manages the career details of
each disinfectant. When the disinfectants complete their
work, this is automatically saved as the career history of the
disinfectant, and the disinfection business can evaluate the
disinfectants that have completed their work.

3.2 Notice Management

The notice management function is the most core function
of the proposed platform. The disinfection business operator
publishes the notice on the platform including the overall
contents of disinfection work and the requirements for
recruitment of disinfectants. The form for the disinfection
operator to fill out the notice is as shown in Figure 3. Also,
the screen where the disinfection business can see the list of
posted notices is shown in Figure 4.
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(Figure 4) Web Screen about List of Notice
Administration

The data written in the form is put in the router object,
which was considered important in the design process, and
delivered to the server in the post method. The post method
has high security and has the advantage of being able to
transmit large object values such as query string data and
radio buttons. Disinfectants check the recruitment
requirements of the notices by reviewing the various notices
posted. After that, they apply for notices that are deemed
appropriate for them. Figure 5 shows the app screen where
disinfectants can apply for the notice they want.
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(Figure 5) App Screen of Applicaion

At this time, disinfection businesses can check the status
of application for notice posted from time to time. When the
notice’s deadline is ended, disinfection businesses can check
the list of applied disinfectants and their profiles, and finally
hire some disinfectants to work with. Once the selection of
the disinfectants is completed, the disinfectant can check the
application results individually. The related screen is shown
in Figure 6.
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(Figure 6) App Screen about List of Applied Notice

Firebase’s ID Token method is used to display the
application result as a notification on the disinfectant’s
personal application. When communicating between the
Firebase client app and the Node.js server, the server needs
to identify the user who currently logged in. To securely
identify the user, the user’s ID token is sent to the server
using HTTPS after a successful login. The server then
verifies the integrity and authenticity of the ID token and
gets the uid from the ID token. The uid sent in this way can
be used to securely identify the user currently logged into the
server| 14].

The overall sequence diagram of notice management
function is shown in Figure ().

Disinfection
Business

@ upload the notice

@ browse and apply the notice

3 check the notice application
status

End of notice and application (deadline)

@ confirm and approve of
disinfectants who applied for

Complete the selection of disinfectants

® check the result of application

(Figure 5) Sequence Diagram of Notice Management
Process

3.3 Disinfection Work Management

Disinfection operators must register the list of tasks to be
handled by disinfectants on the platform prior to disinfection
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work. Disinfectants check the list and proceed with their
work. When the work is completed, the disinfectants write a
report on the results of the disinfection work in the
application. The created data is delivered to the Node.js
server and converted into a file. At this time, the converted
files using the fs module of Node.js are stored separately in
Firebase. Disinfectants will no longer have to write reports
manually, and disinfectants will be able to manage reports in
online.

4. Conclusion

In this paper, we proposed a disinfection service platform
that mediates disinfection work between disinfection business
and disinfectants. The proposed platform was designed and
implemented by applying the MVC (Model-View-Controller)
pattern, which is one of the patterns used in software design.

In the case of the Model, conceptual design and logical
design were performed based on the content that defined the
requirements and functions of this service platform.
Disinfectant information, disinfection business information,
notice information, applicant information, and career
information correspond to content of this service platform,
and each table requires a relationship respectively, so the
Model was implemented using MySQL as DBMS. Also,
when dealing with unstructured data, Firebase was used.

For View, the screen was designed using Adobe XD,
which is a prototyping tool. In particular, it is designed to
use customized UX for each user by dividing the web and
the app. This was later implemented using Bootstrap and
EJS, which is a screen template of Node.js.

In the case of Controller, Node.js is used to enable data
transfer fastly through asynchronous method. At this time,
the focus is that fast request processing, proper use of
various modules and packages, and data encryption. Among
the various modules of Node.js, the server was built through
the Express module, and wuser authentication was
implemented using the Passport module.

The overall platform was implemented by functions
according to wuser requirements which are Member
Management, Notice Management, and Disinfection Work
Management.

Until now, there was no system related to disinfection
work. However, in this paper, a service platform that can
systematically manage the overall process of disinfection was
proposed. It is hoped that the disinfection work process will
be in order through the proposed service platform, and
disinfection workers will be able to work more comfortably
than now. In addition, it is expected to contribute to daily
life related to disinfection.
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