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ABSTRACT

Korea has numerous astronomical resources, such as observational records, star maps, and a wealth of
literature, covering the period from the Three Kingdoms (54 BC - 932 AD) to the Joseon Dynasty (1392 -
1910 AD). The research activities related to these resources have been limited to those by individual
researchers. It is now necessary to conduct research by efficiently and systematically collecting and
managing Korean astronomical records using an accessible Web environment. The purpose of this study is
to complete a system that enables researchers systematically to collect and verify a large number of
historical records related to astronomical phenomena in a Web environment. In 2017, a preliminary survey
was conducted, and the requirements pertaining to an implementation target system were devised. In
addition, a joint development plan was carried out by the developer, lasting three months in 2018.
Although the system is relatively simple, it is the first system to be attempted in the historical astronomy
field. In order to proceed with the systematic development, the software development methodology is
applied to the entire process from deriving the requirements of researchers to completing the system. The
completed system is verified through integrated function and performance tests. The functional test is
repeated while modifying and testing the system based on various test scenarios. The performance test uses
a performance measurement test tool that takes measurements by setting up a virtual operation
environment. The developed system is now in normal operation after a one-year trial period. Researchers
who become authorized to use the system can use it to verify the accuracy of data and to suggest
improvements. The collected feedback will be reflected in future systems, and Korean astronomical records
will be available for use internationally through a multilingual service.

Key words: historical astronomy, software development methodology, software engineering, Web service,
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(a) DB of Korean classics
@Institute for the Translat
ion of Korean Classics

(b) The Annals of the Jos
eon Dynasty (@lnstitute fo
r the Translation of Korea
n Classics

(¢) Korean History Databa
se (@National Institute of
Korean History

(d) Digitalization of Korean
History (@National Institute
of Korean History

YA THDA

(e) Jangseogak Archive @T
he Academy of Korean Stu
dies

(f) KIOM Web Service
@Korea Institute of Orien
tal Medicine

Figure 1. Web service systems of other institutions.
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Figure 2. Conceptual diagram of the HARA system
(KASI, 2018a).
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Figure 3. Picture of the HARA system (left) and software
layer diagram (right) (KASI, 2018a).
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Table 1. Summary of system permissions based on
user’s authorization settings
Users Permission Features Authorized Authority
System |* System administration |* All rights of
adminis authority researchers
trator * Operational
settings
Researc|® KASI internal and * Searching within
her external authorized the main page
users ¢ Document
e User ID and PW are creation
granted through system |* Fields
administrator management
* Accessing to the main |* Record
menus except for the management
operational settings * Glossary
* Bulletin board
General|* Anonymous users online|® Searching within
user * Allowed “guest” the main page
account * Glossary
* Bulletin board

Table 2. Classification and number of requirements
(KASI, 2018a)

Classification # Requirements

System Function Requirement (FUN) 14
Performance Requirement (PER) 5
System Interface Requirement (INT) 4
Data Requirement (DAR) 5
Test Requirement (TER) 4
Security Requirement (SER) 5
Quality Requirement (QUR) 4
Constraint Requirement (COR) 5

Total 46
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Table 3. Description of the planned development phase
(AtwoM Co. & KASI, 2018a)

Phase Segment Development content

Analysis |Planning Establishing development

schedules

Requirement
analysis

User requirement analysis

Design  |System design Class, component, and

interface design

UI design

Architecture design
DB design DB table design

Impleme |UI implementation |Coding for Web design

ntation  |System Coding for Web system
implementation
Unit test Performing unit tests in
the implementation phase
Test Integrated test Performing integration test

Manual writing Creating system manual

Program installation |Application installation

Maintena |Maintenance System maintenance

nce
managem
ent

Operation
management

System operation
management
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Figure 4. Example of database design - Physical ERD (AtwoM Co. & KASI, 2018b).

Table 4. List of DB tables (AtwoM Co. & KASI,

Table 5.

Example of DB table description — document

2018b) creation (CMTN_LITER_CRT) (AtwoM Co. & KASI,
2018b)
No. Table name Description
1 |CMTN_LITER CRT Document creation Table name CMTN_LITER_CRT
Description Document creation
2 |CMTN_FIELD_MNG Fields management Column name Column Length |[PK |Default
description
3 |CMTN_LITER_MNG |Record management LITER_UNIQ _ID |Unique varchar |Yes [Not
document ID |(50) Null
4 |CMTN PT BBS Post on common board LITER NM Document varchar |[No [Null
- name (500)
5 |CMTN BBS FILEATT Attached file on ETC Remark varchar [No [Null
- - common board (4000)
i . REG_ID Registration varchar |[No [Null
6 |CMTN _USER _INFO |User information - D (20)
REG IP Registration IP |varchar [No |Null
7 |CMTN_ROL_INFO Authorization information (100)
Authorization inf " REG DTTM Registration datetime [No  |Null
$ |CMTN USER ROL uthorization information date & time
per user MDFY _ID Modificadtion |varchar [No |Null
9 |CMTN_ACCS_LOG Access log 1D (20)
MDFY_IP Modification |varchar [No |Null
1P (100)
MDFY DTTM  |Modification |datetime |[No |Null
date & time
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Table 6. Configuration of the operating system and
software development environment

Classific S/W name & Purpose of use
ation version
Operating |Windows 10 * Operating system
system Enterprise 64bit
Database Microsoft SQL |* Database configuration
server Server 2017
(RTM) -
14.0.1000.169
(X64)
Programmin [JAVA * Dynamic application
g language [1.8.0 171 / JSP development language
2.3 on the Web
HTMLS * Development language
for dynamic web
applications
Web Apache Tomcat |* Providing a Java
application (8.0.52 environment running in
service conjunction with a web
server
* Providing a Java Server
Page (JSP) and Java
Servlet Execution
Environment
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18 Apache Software Foundation, Apache Tomcat, https:/tomcat.apache.org
/
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=44535
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Table 7. The content of the planned software test case

Test Case classification # identified test
case
Functional ~ |Document creation 5
Test Fields management 5
Record management 8
Glossary 6
Bulletin board 6
User management 5
Authority management 3
Log management 1
Performance |[Response, Latency & 3
Test Simultaneous access
Total 42
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Table 8. Requirements and the results of the
performance tests (AtwoM Co. & KASI, 2018d)

Performance test .
Requirement | Result
(Test case ID)
Task response time online Within 3 P
ass
(HPR-UT-012-L1) seconds
Response time to display the|Within 3 p
ass
Web page (HPR-UT-012-L2) seconds
Maintaining  performance ac-
cording to the number of con- |More than P
ass
current users access 100 users
(HPR-UT-012-L3)
K FAE dAiol BEER
23}
W] oo | osR
B
Aa za ’
i.
Ag AR
Ag HolH | 2w
29 27
93 2@t
ExIEE
—
Ag 2 "
a
=
#2ER P BE0 239 Du]
Ha
(2guE)
Figure 6. Example of a functional test case — Fields

management inquiry (AtwoM Co. & KASI, 2018d).
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22 Apache Software Foundation, Apache JMeter, http://jmeter.apache.org/
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Figure 9. Main function screen of the HARA system, which is completed and is currently operating
normally: (a) login screen, (b) first screen after login, (c) document creation screen, one of the
main functions, (d) record management screen, one of the main functions, (e) record preview
screen, and (f) glossary screen, one of the main functions.
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Table 9. The database for astronomical records created

and stored in the HARA system

. Number of |[Number of
Table definition
columns records
Astronomical records in the
. . 17 483
Three Kingdoms Period
Myeongsi calender (FJIJE) 20 4017
Seasonal customs 9 293
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(b) The search result screen

Figure 10. Query service in the HARA system: (a)
screen for entering search words in the search box, (b)
screen showing search results.
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