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Abstract Traditional business intelligence (BI) systems have been used widely as tools for better
decision-making on time. On the other hand, building a data warehouse (DW) for the efficient analysis
of rapidly growing data is time-consuming and complex. In particular, the ETL (Extract, Transform, and
Load) process required to build a data warehouse has become much more complex as the BI platform
moves to a cloud environment. Various BI solutions based on the NoSQL database, such as MongoDB,
have been proposed to overcome these ETL issues. Decision-makers want easy access to data without
the help of IT departments or Bl experts. Recently, self-service BI (SSBI) has emerged as a way to solve
these BI issues. This paper proposes a self-service BI system with farming data using the MongoDB cloud
as DW to support the selection of new crops by return-farmers. The proposed system includes functions
to provide insights to decision-makers, including data visualization using MongoDB charts, reporting for
advanced data search, and monitoring for real-time data analysis. Decision makers can access data
directly in various ways and can analyze data in a self-service method using the functions of the

proposed system.
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Table 1. Farm Management Information [24]

Column name Description
_id Identifier
province Si-do
city Si-gun-gu

item Cultivated item

family_management_scale Family management scale

average_investment_cost Average investment cost

annual_operating_cost Annual operating cost

average_income Average income

average_farmland_price Average Farmland Price (3.3n?)

SSBI A|l&HoA= ZE Ho]EE DW (MongoDB
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Table 2. SSBI implementation challenges [8]

SSBI implementation challenges

Access and use of data

#1.1: Make data sources easy to access and use

#1.2: Identify data selection criteria

#1.3: Use correct data queries

#1.4: Control of data integrity, security and distribution

#1.5: Define policies for data management and data governance

#1.6: Prepare data for visual analytics

Self-reliant users

#2.1: Make BI tools easy to use

#2.2: Make BI results easy to consume and enhance

#2.3: Give the right tools to the right user

#2.4: Bducate users in how to select, interpret and analyze
data for decision- making

Data sources Data

‘Warehouse

SSBI Analytics

Regional crop Parameters Parameter-based
information — 21 -
ol Visualization
Farming tech
information L, - = R
= P
<]
=
Agri-food K]
purchase D -
statistics ﬁ MongoDB —— ”‘tq Monitoring
Cloud
Cloud @
—
APIs

Web Mobile

Fig. 1. A self-service business intelligence system
workflow for recommending new crops.
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Table 3. SSBI-FD system menu composition for recommending new crops

Main menu Submenu Main functions
Input (parameter): none - descending (to the top 30),
. Output graphs: city, item, average income (amount)
Average income - - - - -
Input (parameter): region (city unit) - descending (to the top 30),
Output graphs: city, item, average income (amount)
Input (parameter): average investment range (amount) - descending to the top 30, Output
Investment & operating graphs: city, item, average income (amount, ratio)
cost Input (parameter): average investment range (amount) & region (city unit) - descending(to the
Data top 30), Output graphs: city, item, average income
Visualization Input (parameter): family management scale (amount) - descending (to the top 30), Output
Family management graphs: city, item, average income (amount, ratio)
scale Input (parameter): family management scale (amount) & region (city unit) - descending(to the
top 30), Output graphs: city, item, average income
Input (parameter): none —ascending (to the top 30), Output graphs: region (provincial unit)
) . & region (city unit), average farmland price
Average farmland price - - — - - —
Input (parameter): region (provincial unit) - ascending (to the top 30), Output graphs (within
provincial unit): region (provincial unit) & region (city unit), average farmland price
Crop variety Input (parameter): selection of food crops
information Output: number, image, name of crops species, explanatory document link
Reporting Agricultural technical |Input (parameter): [major, medium, minoﬂ crop class selection, farming tech selection,
information by crop | Output: title, registration date, attached file link
Agri-food purchasing | Input (parameter): food crop selection
statistics Output: purchase amount, purchase frequency, various charts
Real-time price Input (parameter): auction date, category, item, breed, wholesale market
L information Output: auction time, breed name, transaction unit volume, price agreed on
Monitoring - —
Agricultural work Input (parameter): item
management schedule | Output: filename, link to download
Mg 2Aske %@,ﬁ%} A7He AH)skR Ao 314 st

QR=rHl. Al ofd 59
AN AT 2= gk%x]g o] 3o} gt}
BE dlofgof AMA o
Lfolst= golE 9] 275 &1 loof sHoH8L. Aok
g+ SSBI-FD2] dlolH
1, (D~(4)2] B+

el

o o &

0= va

3] MongoDB AEE 0|85}
o tis] ABFE 94290 ulet A dslE g

g3 =

SSBI] & t}E =HIHA 39| st JAEAS
A5l olsfsty, BAsH=
AEAN A WEBH= Floltt. ofoltjoi= ARgALA
T AR S 7EEAE Ao] ofdE "9 adh #4 &
Fol wet glojeg Mt siAske 4o dA
o]}, SSBI-FDoA (1)9] A9+ 4 metag
A2 E2H 3 WHAEC R 3097H] B2
2 #FIITE ~49 A= AR HlolHE 4

A A 4 =g vt JEs
sttt 591 (29

7 919 dolEi

A8A7L BI

A A ARt

(@ X
A9 39

A AL
NZSE AU AT 715 E
HElA SEIe o
U Ao R dojelg Azttt dole e §7
2 (D~D2) 3¢ 25

—LojH
Do_]‘]_'__u

AR Tl Pros e
of AR AN RN FAE A T 4 A

o e

o

& o o

(© (d

s

Oqo'l

O

Fig. 2. Sample runs of data visualization of SSBI-FD
system: Search for (a) crop priorities to get
maximum average income, (b) crop priorities
to get maximum profit within the range of
investment and operating expenses, (c) crop
priorities to get the most profits by family
management scale, and (d) farmland price
ranking list(ascending to the top 30).
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Fig. 3. Sample runs of reporting of SSBI-FD system:
Search for (a) Agricultural technical
information by crop, (b) Crop variety
information, and (c) Agri-food purchasing
statistics.

Fig. 4. Sample runs of monitoring of SSBI-FD system:
Search for (a) Real-time price information
and (b) Agricultural work management
schedule.
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Fig. 5. Sample runs of SSBI-FD system mobile version.
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