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ABSTRACT

Recently, interest in programming and artificial intelligence is continuously increasing, and software education is being
implemented as a mandatory education from elementary school. For efficient programming education, it is basically
necessary to build a lab environment suitable for students and teachers, but there are performance problems due to the
inadequacy of old computers and network equipment. Therefore, in this paper, we propose a web page-based online
practice environment and algorithm competition scoring system using React and Spring boot to solve the problem of the
programming practice environment. Through this, it is thought that programming learning can be carried out using only
a web browser even on low-spec computers. In addition, since various programming languages can be learned irrespective
of the language to be learned, it is considered that the time cost for establishing a practice environment can be reduced.
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Table. 1 Problem solving and programming area

Core concept Content element

Understanding the problem

Abstract .
Core element extraction

Understanding the algorithm

Algorithm Algorithm representation

Input and output
Variables and operations

Programmin,
g g Control structure

Programming operation
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Table. 2 The example of SW competency training in
major countries around the worlds

Country Content
. Promotion of ‘Computer Science for All’ for
America . .
computer science education from January 2016
SW mandatory education was included in the
England | regular curriculum of elementary and secondary
schools from September 2014
France SW became a regular subject in middle school
from September 2016
Since 1994, SW subjects have been included in
Israel .
regular subjects.
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Table. 3 Function by role

Role Function

Solve problem(save, load)

Student Check the problem history

Problem management(create, update, delete)

Lecturer .
Scoring

Modify password

Member registration & delete
Announcement registration
Role management

Admin

All Login

Personal & total score check
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Web server

Passing the source code

il

Scoring Server

Storing grading results
in the database

e -

Client

w~

Import member authentication MariaDB

& scoring result

Fig. 1 System architecture
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Fig. 2 System module configuration diagram
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Table. 4 Development environment

WAS Spring boot 2.3.2 (JDK 11)
Server build tool Gradle
Front-end UL React 17
Front-end build tool NPM 12.6.0, Yarn
Deployment server OS Ubuntu 20.04.1

Field Type | Extra
int(11)
varchar
varchar

id

userid
prob | enNane
problenContents
inputData
outputData
linitedTine
level

auto_increment

varchar
varchar
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Fig. 3 Table schema for saving problems

| Field | Tyoe [ Null | Key | Default | Extra |
| id | intCird [ WO | PRI | WOLL | aute_increment |
| userid | warchar(10) | ¥YES | | NULL |
| problemld | int{11) | YE5 | | hULL | |
| fileName | warchar(50) | YES | | NULL | |
| date | warchar(50) | YES | | NOLL ] |

Fig. 4 Table schema for saving source code
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| Field | Tvee | Mull | Key | Default | Extra |
+ + + + + + {
| userid | warchar(25) | NO | PRI | WULL | |
| role_id | int(10) | MO | PRI | MWULL | |
+ : ' : : : !
Fig. 5 Table schema for saving authentication

| Field | Tyee | Null | Key | Default | Extra |
| userid | varchar(Z5) | NO | PRI | NULL | |
| email | varchar(B5) | NO | | WULL | |
| password | varchar(100) | NO |

[ MWOLL | |

Fig. 6 Table schema for saving membership
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