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Abstract A dynamic thematic map system collects and stores a variety of extensive information from
various types of sensors through fixed/mobile platforms. The main data consist of collection sources and
object extractions, dynamic information by subject, heterogeneous context information, and a dynamic
subject map dataset. Since it contains various data, such as image information, sensing information, and
analysis information, and requires various reference relationships, a management system that can
integrate information while ensuring accessibility to the data is required. To do this, we identified data
flows, owners, and key processes, and identified details of the data. Structured and unstructured data
were included, and MongoDB and Postgres were used. We reviewed data catalogs as a way to manage
this information. Since data catalogs are mainly applied to data lakes, they can accommodate both
structured and unstructured data, and can even include business metadata, so they are very suitable for
integrated management of a DB for the Dynamic Subject Map System. The data catalog consists of
business, technical, and operational metadata. The business domain supports the use of the same
nomenclature and concepts from a business perspective. Similar to existing metadata, the technical area
provides tables and columns. The operational area provides data utilization through reports and
dashboards, and includes data lineage. In this study, the functions for the Dynamic Subject Map System's
DB management are configured based on the data catalog. Users can search catalogs and view real data.
A curation function and a DB standardization management function are integrated and provided. The
administrator monitors the status of users and manages the system. In this way, by using a data catalog,
various types of data and information for users of various classes can be effectively managed. If the
Dynamic Subject Map System adopts data catalog technology, it is expected to provide efficient
information management and user convenience.
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Fig. 1. Concept of Dynamic Thematic Map System
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Table 3. Common column design
No. Entity Attribute Scope
1 Date and time datetime | Public
2 sensor type code string Public
3 sensor identification number string Public
4 Object code (large category) string Public
5 Object code (medium category) string Public
6 Object code (small category) string Public
7 latitude float Public
8 longitude float Public
9 altitude float Public




Table 4. Data warehouse, data lake, data catalog

Category Definition Usage
Repository of data
data extracted, transformed and Storage of
warehouse | consolidated from various Structured Data
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data tem; orarifj stor?s collected Storage of
lake P v unstructured data

data

Support data
search and
utilization

Information about an

data catalog N
organization's data assets

F5AYE tlolEHo]A HA| A] Fig. 49} o] &
Sl Hijto] AEE T HolE9] Hytkio] 35 A9
2 Y, 1 olF ool P BYS HHsH 4]
ol

No. Column Type Required Primary key Foreignkey | -

1 === ----T-----ﬂ----------------i

H H
— -1 Common Column 3

R A i S —— i ———— -l
B R R R
: Business Column H
i (written by owner) !
L R p— i —— | S——— —— =

Fig. 4. Common column application method
(example)

SIARE o]g3t 35 2H2 MongoDB2F 22 NoSQL
DBell A-8sl7]ol= AgolA] At vHEAQ] HJHo| A
22 ojZgAlold B4l wet it 45 AskE 7t

£ $% ot #AE dlo]EHo]A(RDB, Relational
DataBase)ollAl= 82 Sk UZAT, RDBS
NoSQLZ &5 23l #ad 4= s AAIE =9T 2
87} Sl

2.3 HlOjg] 71220

2.3.1 HOH 7ig21 &= 7|y

glold 7ige2ds 22 Wolld +44€ oy At
JHIEZ]oltt. Holg 7IEE2de tE dHolEol gt
71 BEE AFStaL o] digt A8 sk HE
glolg g shketl, ol AEE o8-8 AMEAr
9= sk HolHE wk=A gAstal dA 28
ATH2].
glol == 7|2 vEHelHE St AL
2 o3 == =, HHlolEef o] Bl=Y A o
A Fefshs Hlol87t |stgrdor SkeAM 11 8
S7HAE AR AL Sl HlolE flofsh-2, HlojE o],
glol87ig=19] oJ3ist7] 918 Table 4 7
ojet =5 s R

glolEAojaht-ie Thafet 2PAILHClA
gelHE Egsl elstr] ek dloly H F=foll
or. SHAIRE o] ®Al2 HdlolH Ao wjH Y Ho|E
o= HaolA] ekotrt. #g S0 "ol 7] HZol
AT HolHe 4 Iz Hasty ded o go]

£ 7ksshe lolgd ol 4ol S HE 3

A o

SE20
o==

ARV

o=

283

ddjolg] 2|7} 7ol AR EAE Qo vt
tholal ohekst HE7L oA HloE 9] go] X
oo} Hlol¥] H(data swamp)olgfal EF7]% FTH3I
drdo] glolg 9] F844L Ald Z71917] wfol HlolE
S T 4842 AXA, dolg HEEI19 5
2 AL <ol

tloje 71EE 1= 7|E WEHolE Y] oz & &
Qom4], A Al 7Hx9] HrE xRt gHlayZd/
HZYA/Y A9 gEolH[5], 7]E9] wEtolE
£ "3aYZ detdjolElo] sigstct. 29 HEtdlolHE
T35 &8, TEAA PR BRSPIE gt dolH
AE(Lineage)= HIAUZE F&= TZAAZ BV
3=t o7|ME 29 Hog ERJT) doly Jig
279] FJRE Table 52 ZTH6.

Table 5. Organization of the data catalog

Category Content Example
= Business Term
» Defining data from a Definition
business perspective « Data
Business [* Help business users Ownership/Stewards
Metadata use the same hi P
nomenclature and P .
= Data Compliance
concepts. Factors
= information about
data
. N . A = table, column
Technical |* Information from the
. . = Reference,
Metadata point of view of data connection

design and
construction

Contents on the flow
of data

. Data movement
creation/movement/tr

. ath
. ansformation (Data p .
Operational | = Data conversion
Lineage)
Metadata process

= Data utilization
information such as
reports and
dashboards

Data usage status
of the system
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Table 6. Comparison of Metadata Management Systems
and Data Catalog(Source : Seonwoong
Yoon, Make Data Catalog, 2021, pp.39)
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Table 7. Data objects in the system

Metadata
Item Management
System

Data Catalog

= Relational/NoSQL DB
(table/column)

= File systems such as HDFS
(folders/files/fields)

= Bvent message (topic)

= Query, Data API, Knowledge
(Article), Report/Dashboard,
etc.

Managed
Data
Objects

* Relational DB
(table/column)

Biz meta, such as data

Description of name, description, tag, and

table/column Q&A

= Column data Technical meta information
type and size such as data lineage and

Meta
data man-
agement

tems | Relationship data profiling
! between tables |® Utilization meta such as
(PK, FK, etc.) query, API,
report/dashboard, etc.
Responsibl = Catalog Agent: Automatic

creation/recommendation
Data Steward
Users: Description, Tags,

e for en- |* Data modeler
tering |* DB manager

metadata . .
Ratings/Reviews, Glossary
= Table name, file name,
= Exact column name, field name
data . s .
table name’ or |* Business (work) keywords
search . \ . , .
column name = ‘Data Owner Name, Data
Steward Name', etc.
. = Interactive query service,
= Data modeling y
tool to0ls glossary (internal)
extension = Data preprocessing tool

» data dictionary

Data analysis tools
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Category Data Object
DBMS Database, Schema, Table, Column
File Filesystem, Folder, File, Field
Event Event message, Topic

Operation/Statistics | Queries, Data API, Reports, Dashboards

Etc User-created objects, etc
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Table 8. Items by metadata type(Source : Seonwoong
Yoon, Make Data Catalog, 2021, pp.177)

Metadata type Metadata type

= Data name, description, tag, data owner,
data steward, popular user, user
rating/review, author

Business

Object name, hierarchy, schema list, table
list, column list, folder list, file list, topic
list, data profiling, SQL information, URL
information, report/dashboard image,
application object, application query,
analysis process, Analysis

= Query List, Data API List, Report/Dashboard
List, Data Lineage

Technology

Operation
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Table 9. Data catalog function of dynamic thematic
map system

Category Function

Catalog search

Catalog Inquiry

Daat Inquiry

User
Data query response

Catalog curation
DB standardization management
Data Utilization Status Board

Category management

Manager
§ Data Security Management

system monitoring
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