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Abstract

This research, entitled "Real-Time Database Management and Data Analytics System
for Dashboard Visualization in Banana Drying Process," was conducted with three objectives:
(1) to develop a real-time database management and data analytics system for the

banana drying process, (2) to analyze the relationship between temperature and drying
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duration, and between banana slice thickness and drying duration, in the banana drying
process, and (3) to evaluate system performance and user satisfaction. The system was
developed using the System Development Life Cycle (SDLC) approach, integrating
Internet of Things (IoT) technology with a Backend Service and PostgreSQL database to
support Time-Series data storage from monitoring sensors, with results displayed through
a real-time Web Dashboard. Performance testing revealed that the system could receive,
transmit, and record data continuously and accurately, with an average latency below
200 milliseconds, supporting a minimum of 50 records per minute, and refreshing the
dashboard every 5 seconds. Data analysis found that higher temperatures reduced drying
time, and banana slice thickness directly affected drying duration. Expert evaluation by 6
specialists rated the overall system at the highest level (Mean = 4.66, S.D. = 0.34), while
4.50,S.D.=0.51). The

30 users also reported the highest level of satisfaction (Mean
developed system effectively enables users to monitor data in real time, analyze

historical trends, and apply findings to improve production quality and consistency.
Keywords: Database Management System, Real-Time Analytics, loT
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m13749 2 1A59831991929 drying batch (s9Un150U)

Fotlas Uszinndeya Constraint AFIDEN4 Mesung
batch id SERIAL PRIMARY KEY 1,2,3 .. TWATOUNITOU (Auto
Increment)
temperature NUMERIC(5,2) NOT NULL 60.00 — 75.00 qquﬁ‘m%u Q)
drying time NUMERIC(4,1) CHECK 1-12 6.0-12.0 szeznateu (Flua)
raw_material weight ~ NUMERIC(6,2) NOT NULL 250 -10.00  Usuaringdu (Rlansu)
start_time TIMESTAMP ~ NOT NULL 2025-01-15  Junanisuduniseu
08:30:00
end_time TIMESTAMP NULLABLE 2025-01-15 *Tunaﬂﬁufjmmiau
14:30:00
status VARCHAR(20) DEFAULT 'active’  'active/'done'  @01ug58UN150U
notes TEXT NULLABLE ‘nénevionned  vneLmALiaAL
m519 3 Taseadnemnsn fruit slice (AnamunTunals)
Fowlad Uszinndoya Constraint APIDENS Aeduney
slice id SERIAL PRIMARY KEY 1,2,3 .. SHETIYNITAUNAUN
batch_id INTEGER FOREIGN KEY 1 9198959UN150U
(drying_batch)
slice_thickness mm  NUMERIC(4,1) ~ CHECK IN (3,5,10) 3.0/5.0/10.0 m’mmm%uaéﬁﬁl (11.)
recorded_at TIMESTAMP ~ DEFAULT NOW() ~ 2025-01-15 Sunandiudin
08:35:00
A5 4 1ATIas R4 tray_position (FLulsnIneu)
Folan Usznndeya Constraint AR FNasUNY
tray_id SERIAL PRIMARY KEY 1,2,3 .. TWa01ADU
batch _id INTEGER FOREIGN KEY 1 $9desouUniseu
(drying_batch)
tray_number SMALLINT CHECK1-8  1-8 mneavnneunglug
level VARCHAR(10) ~ NOTNULL 'top/mid/bot’ sefutunialugou
temp_sensor reading NUMERIC(5,2) ~ NULLABLE 68.50 gm0l a4 uvdania (°0)
recorded_at TIMESTAMP  DEFAULT 2025-01-15 nafitufinAnduees
NOW() 10:00:00
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MITN 6 NaMTAATIERTEYan1soUNaIY (Guiinly drying batch + fruit_slice + tray_position)
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M3 8 NansUsuLiiuALisnalaveeyldausEuy Web Dashboard (n=30)
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Aldu 30 au aglusgduiniianauiu (Mean = 4.50) laglanizaunisuanasawuuisealngd
(Mean = 4.60) wansliiiuinssuuannsanavausinudesnsvesdldnuldegdiuszansnm

(4 % v 6

NNTIATIBRANUTUNUSTEN IR TLagszeziIatay WUl Meaesdadeiiniiy

a o

duiusfusgraiifoddny deyaillsanmsinssiiunnvuesaatvayunisdnduladedoya
(Data-Driven Decision Making) $ael¥ufiRnuannsafmuainiseuivszauiudnumy
Tngavluusarseunsndn TedenndesiunuIAnues Hashem et al. (2015)
densuileufunuiteiiieades wuimamsidendilaonadestuuufnues Gubbi
et al. (2013) fisgyinsuszgndld 1oT lunszurunssantioiiuanuusiuduazauseiios
Tunaifudeyaldedreiiuszaviam Tnsssuvitiautulumuideiandiiuied Latency
laderindt 200 fadiundl Faduszduiieuiulddmiunslidauuuuiealnl auvgiszuy
anunsn¥nuAn Latency Tegluseduiilddu Wumaunanmssenuuuaniinenssuuuy Event-
driven $aufun1sldgiudeya PostgresQL Aisassunisifivudeyauuu Batch Insert Fsannnse
msUsEnanateemsldogiiteddy Milssuugiudoya PosteresQL Mdenldduaonades
fULLIMNIYBS Stonebraker & Rowe (1986) Waz Pavlo et al. (2017) Mifuamiaiosuaznis
sosfudayauimnasnnuuusieniio luvnefinuideres Hashem et al. (2015) Flifuinnist
u12AA Big Data 3nUszendldlunianisinunstheiindnanuaiunsalunisudedu Jeaenndos
funansideifuandiifuinsiinseideyauvudealnide iU foRnuannsodadul e
Usudnseuldegneiuviaed egnslsinin nanisuszifiugiu Security Test ogluszduann

v 1 %

(Mean = 4.52) §3s1n3191udu anadumsizszuuluszesiduladuniswauiileddundnnou

9

Inedalylaiiunalnanudasndedugs Wy nsidnsiateyauuy End-to-end #38N150533a0Y

a

AnSuuuriatedade Femrsnauiuiiyluauan

dalauauus
PNEan1sANY ansonusieiausuuzeandu 2 du Al
1. Jewauswuzidamsihluly
msimunszuulnsesiumswenseteyauuuitealniangunsalnsiadiniiaiy
iialiiuANULing1veeyauaranduneunsUuiindeyamenules uanaNlimisinisdningile
D Y v = v on v o w I3 D
nstdeussuunsedaniseusuglda weligldaiusatideyaanuasuesanassneaululy

Usglenilldagafulszansnm sumaaisiinsdisosdoya (Backup) wazUsuugaunnsniseiu

AnuUaenievessyuvegaiaus iedesiumsanymevesdeya

-622 -



N15UTEYUIVINTIZAUBIRUATUIUIYIA LUYARATIYINTG ATN 16 UANINYIFBUDTVINTUNN

“YIanssuuazn1sseusedinugele” TuAns 27 funau 2569

2. YoiausiuzdmiunsIdelueuian
dmsumidelusuian e19veeveuInnsAnyluFmandaeulssulsean

a

AU W aNAFBUUILANSNINYDI52UUTUUSUNNNS IIUNAINTANEUINEIT U SINTIAITNANTUN

[
aa o 1

WUATIATIEMBERRTUEY U NTIATIERanduius (Corelation Analysis) 581319603
#1149 9 Weatuayuleasuniinemansidegedideddty wendnilasAnwinisiiuussansam
auAUUaeafevessruulnsanuidy saudanisvetenguildaulunisssiduielvna

= = oA A ° Y 9
ﬂ']ﬁﬂﬂ‘ﬂ']llﬂ')']llu’]LGU'E]ﬂ@LLaga']llWiﬂuqlﬂﬂﬁgqﬂ@ﬂﬂ@@ﬂqﬂﬂﬁqﬂﬂjqﬂ

LONEI581989

Gubbi, J., Buyya, R., Marusic, S., & Palaniswami, M. (2013). Internet of Things (IoT): A vision,
architectural elements, and future directions.

Stonebraker, M., & Rowe, L. (1986). The desien of POSTGRES.

Pavlo, A, et al. (2017). Self-driving database management systems.

Hashem, I. A. T., et al. (2015). The rise of big data on cloud computing.

Al-Fugaha, A., Guizani, M., Mohammadi, M., Aledhari, M., & Ayyash, M. (2015). Internet of
Things: A survey on enabling technologies, protocols, and applications. /EEE
Communications Surveys & Tutorials, 17(4), 2347-2376.

Shi, W., Cao, J., Zhang, Q., Li, Y., & Xu, L. (2016). Edge computing: Vision and challenges.
IEEE Internet of Things Journal, 3(5), 637-646.

Satyanarayanan, M. (2017). The emergence of edge computing. Computer, 50(1), 30-39.

Shneiderman, B. (2020). Human-centered artificial intelligence: Reliable, safe & trustworthy.
International Journal of Human-Computer Interaction, 36(6), 495-504.

Liang, Y., He, D., & Xu, M. (2021). Real-time monitoring system for agricultural products
drying process based on IoT technology. Computers and Electronics in Agriculture,

182, 106023.

- 623 -



