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Abstract

The upper air observation using a radiosonde at the Northern Meteorological Center is conducted once a
day, representing weather conditions over a 24-hour period. This is insufficient for analyzing weather conditions
occurring within shorter time frames. The Wind profiler system can monitor weather conditions every 5 minutes,
but is limited to 5 km altitude and is not publicly accessible. Therefore, this study aims to Study of upper air
analysis using Wind profiler data in Chiang Mai Province. The Wind profiler system of the Thai Meteorological
Department can measure meteorological data including temperature, relative humidity, wind speed, and wind
direction. By analyzing the upper air observation data from the Wind profiler and radiosonde to calculate
atmospheric stability indices and assess atmospheric instability risks, the stability assessment of thunderstorms in
Chiang Mai Province can be determined. The results show that the upper air observations from both sources can
forecast thunderstorm occurrences. Consequently, this study led to the development of a stability index analysis
program using the Skew-T Log P thermodynamic diagram and the trial is distributed via the website. It facilitates
the use of information to support decision-making in issuing weather forecasts and warning announcements in
Chiang Mai and the northern region. For example, analysis of the opportunity of thunderstorms Forecasting the
trend of fog during winter Including analysis of weather trends during high concentrations of particulate matter
(PM2.5) in the northern region, etc., It is useful for people and agencies to collaborate to prevent dangers that

may occur from severe weather and help reduce damage to people's lives and property.

Keywords: Meteorology, Upper Air analysis, Weather Forecast
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Upper Air Analysis Chiang Mai International Airport

Pressure (hPa)

12-09-2023 00:00UTC Hodograph
200 =
] i ! ’ J“ﬁ \ i ‘\-. .‘"
0--.—.—1—1—{-1—}-]}-;—;}-1—-.
A
300 =104~
e
-10 0
knot
400 4 . .
Atmospheric Stability
CAPE: 643.21 J/KG
500 1
CIN: -4.93 J/KG
600 -~ LI: -1.47 °C
700 4.7 K-index: 40.28 °C
A
LFC: 896.53 hPa
800 4~
900 4 LCL: 955.96 hPa
1000 EL: - hPa
-20
Temperature (°C)
sUft 8 unngAwmaslulmnRaduuuafafiaenidiiai aanszuy Wind profiler
FnnsREIN lUsun AR siiafigsninennaa
nn: (NTNgRHsAnenC, 2566)
Upper Air Analysis Chiang Mai International Airport
12-09-2023 03:00UTC Hodograph
200 - =~
+
-k
:'L
-
‘L
~L
1
300 1 L
T
0
knot
400
Atmospheric Stability
CAPE: 0.0 JJKG
500 1
CIN: 0.0 J/KG
600 - LI: -1.66 °C
700 4u7 K-index: 40.09 °C
<
LFC: 910.48 hPa
800 1~
a00 4 LCL: 933.31 hPa
1000 EL: - hPa

|
]
[=]

|
[
o
o
=
=]
)
o
w
=]
S
[=]

Temperature (°C)

U7 9 wngAweslulnunfnfuuuaiafiaan1afindl a1nszuy Wind profiler
annmsialUsunsAnseiiafiasninennie

N (nTugaHysAnenC, 2566)



2719815798115 N NISAMEIRIBNSTHTINWA (JSID) T7 6 1
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Abstract

Tourism plays a role and is an essential strategy used in area development that helps strengthen
the community. This study aims to analyze routes connecting the cultural sites of Korat city's old town for supporting
community tourism to the learning city by network analysis (best route analysis, closest facility analysis, and service
area analysis) using road network and cultural sites of the Korat old city of Korat city's old town data. The study
found that the best connectivity routes linking cultural sites in Korat’s old town include four routes: (1) a Pilgrimage
route to explore the architecture of Korat city's old town, (2) a city tour route of Korat city's old town, (3) a route
to explore arts and culture in Korat’s old town, and (4) a route to seek blessings from sacred sites in Korat city's
old town. These routes range in total distance from 3.50 to 4.62 kilometers and take approximately 8.39 to 11.08
minutes to travel time. Meanwhile, the study also identified the shortest connectivity route between TK Square
and cultural sites in Korat city's old town, which ranges from 66.97 to 1,857.12 meters and takes approximately
0.16 to 4.46 minutes of traveling time. In addition, the analysis of service areas providing access to cultural sites
in Korat city's old town revealed that within distances of 150, 300, and 500 meters, the coverage areas accounted
for 11.04%, 33.16%, and 68.65% of the total areq, respectively. In summary, the results of this research contribute
to the development of Korat City's cultural sites as learning spaces capable of presenting and disseminating
information accurately and efficiently to tourists. Furthermore, they create opportunities for sustainable community

tourism development and strengthen the local economy in the future.

Keywords: Cultural sire, Korat city's old town, Community Based Tourism, Geoinformatics, Network Analysis
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Abstract

This study intends to investigate and accumulate any spoken languages, including different ethnic dialects,
in the upper area of Ing River basin in Phayao province and to create a linguistic map using geographic information
system (GIS). This qualitative study was conducted through interviews and questionnaires to collect data, and descriptive
statistics were used to discuss the result of the study. The findings show that there are three types of language
communities present in the area:

1) Single-language community: there are 16 villages falling into this category, and the language spoken is Kam
Muang (northern dialects).

2) Two-language community: there are 7 villages where the languages spoken are Kam Muang and
Isan languages.

3) Three-language community: there are 5 villages where three languages, Kam Muang, Isan, and Central
Thai, are spoken.

Further findings also reveal that there are a total of five ethnic groups residing in the upper Ing River basin
area. The majority found are Thai Yuan, the local people in the area as well as those residing in the northern part
of Thailand, and followed by Thai Isan, Thai Central, Lua, and Lao Wiang groups in descending order. The latter groups
are the people who have relocated from other regions through familial relationships such as becoming in-laws of

ones of the villages’ members.

Keywords: Linguistic Maps, Ethnic Group, Upper Area of Ing River Basin
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Abstract

The present study aims to develop in—house simple plasma extractor for students in the department of
medical technology and to evaluate effect of in-house simple plasma extractor on the supportive learning and
satisfaction in a laboratory classroom of transfusion sciencel of medical technology students. The participants in
this study included 95 of the third year students of medical technology department, registered in the course of
transfusion science? in the first semester of academic year 2023. The research tools for data collection in this
study consisted of a satisfaction assessment form regarding the development of in-house plasma extractor and a
satisfaction assessment form regarding the quality of simple plasma extractor and in- house innovation for
improvement of classroom learning in the students. After quality examination by the experts, the research tools
were applied to collected and analyze the data. The results of this study were reported as mean and standard
deviation. Moreover, the comparison of student’s satisfaction between before and after the laboratory learming
was statistically analyzed by using paired sample t-test. The data exhibited that the average score in a section of
simple plasma extractor quality was the high level (4.46+0.61) and the average score in a section of innovation
quality to support learning was the highest level (4.64+0.54) after applying innovation of plasma extractor in the
classroom. These average score also was found to more than average score of prior using plasma extractor in the
classroom with significantly different level (p<0.05). Accordingly, the in—house simple plasma extractor prepared

in the classroom of transfusion science could improve efficiently the satisfaction and learning of the students.

Keywords: Plasma extractor, Blood component, Medical technology, Learning, Classroom, Innovation
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Abstract

Developing a web application for botanical data storage using augmented reality technology, specifically
for Namdibwittayakom School in Lamphun Province, was undertaken with the following objectives: 1) to design
and develop a web application system for botanical data storage using augmented reality technology, and 2) to
study user satisfaction with the web application system for botanical data storage using augmented reality
technology. The application was developed to manage data for 62 plant species at Namdibwittayakom School,
incorporating augmented reality technology to present learning materials about plants in a more engaging manner.
The primary functions of the application include searching for plant information by entering keywords such as plant
code, plant name, and properties, as well as retrieving information via QR codes with smartphones to view 3D
model representations of the plants. Users can zoom in, zoom out, or rotate the 3D images as needed,
accompanied by audio narration in Thai. The system was developed using Visual Studio Code with programming
languages including HTML, JavaScript, PHP, and CSS, along with Bootstrap and Angular)S for the system's
development. Additionally, XAMPP was used to simulate a computer as a server for system testing, and MySQL
was utilized to create a database for storing plant data. For the augmented reality component, 3D tree models
were sourced from the Sketchfab platform and integrated with command sets on the MyWebAR platform to enable
functionality and display according to the specified commands. User satisfaction evaluation revealed that overall,
users expressed a high level of satisfaction with the system, with an average score of 4.55 and a standard
deviation of 0.59. When considering individual aspects, the average scores were 4.39 for content, 4.60 for design

and layout, and 4.66 for usability, with standard deviations of 0.66, 0.59, and 0.54, respectively.

Keywords: Augmented reality technology, Plant genetic conservation project under the royal Initiative,
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Abstract

The research on "Analysis of Agro-Tourism Routes by Geospatial Technology in Ban Khao Subdistrict,
Ranot District, Songkhla Province" aims to survey, create a database, and map agro-tourism sites, as well as to
establish and evaluate agro-tourism routes. The methods involved surveying, data collection, database creation,
application of geoinformation technology, and participatory processes through focus group meetings. The
purposive sampling method was employed to select key community leaders, residents, enterprise groups,
government agencies, and local organizations. The research findings reveal that Ban Khao Subdistrict has a total
of 12 tourist sites, comprising 4 agro-tourism sites and 8 other types of tourist attractions. Two types of agro-

tourism routes were identified: one day trip and a two-day trip.

Keywords: Agricultural tourism, Geoinformation technology, Geographic Information System, Participatory processes
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o

AEAty:  3neudnassulnin, AsTend-taniud, Tassdnguszamiiten, A8dauuunan

Abstract

Currently in Thailand is a growing interest among consumers in in electric vehicles. This study aims to
forecast the number of electric vehicles in Thailand. A hybrid forecasting approach combining Seasonal
Autoregressive Integrated Moving Average (SARIMA) and Artificial Neural Networks (ANN) models or SARIMA-
ANN model. Monthly data on electric vehicles registrations in Thailand, collected by the Department of Land
Transport from January 2017 to July 2024, totaling 91 months, was used. A Multi-layer Perceptron (MLP) was
built using the residuals from the SARIMA model, with the number of nodes in the hidden layer varying from 1 to
20 nodes. The model performance was evaluated based on the Root Mean Square Error (RMSE). The study found

that the SARIMA-ANN model, with a SARIMA (0,1,2)(0,0,2),, at hidden layer are 18 nodes achieved the lowest

" AARTIATIAFNERS AEANINAERS HMAVENdELEAs damdafiunlan 65000
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RMS. For forecasting the number of electric vehicles in Thailand from August 2023 to July 2024, the model yielded
an RMSE of 3879.622.

Keywords: Forecasting, In electric vehicles, Box-Jenkins, Artificial Neural Networks hybrid model
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afeTeenesUTs Ay (5unT gVBauE, uaz noyet Wesawg, 2567) Taesandeyaainnsiin
1 a z A = =} o/ I'd =} o/ a =l

FAUYANIA AUAADUNNTIAN 2553 TUFBUNNAIAUS 2565 nAmile AARzdueanidennils NANRN uaY
n1als Tagas19dauuy SARIMA — ANN @1m5un1snennssidaiiuseansnimuasf arnuudugfndndauuy
SARIMA LRenaeiNifies waz Alsuwaylimi (2023) ¥innnsnennasdsavesfin kel a.a. 1989- A.f. 2019 ey

p=y

ARIMA-ANN WL1 H152RMBAMNHINNTINITWENNTDIFILLU ARIMA Laz ANN igNag19ifien

v
A v v S A 2

g iliadedeflnuanlafnumenennanisuonsnauindssmbiintulsanalne Tnaléasnns

U

@ ada

nennselluuNaNIERdNsauusannisannas ot un1smAneReniuuuiggnia (SARIMA) Bafidsi
o/ ¥ o a ¥ 54 aa ' o o | =y S o o APy o

AnlFsumnfanfesnisnennsaidiayafifiggnia sandudouuulassinedszamitesdadudououn /5y
pNRgnamSuMAARsiniiedioys WiiauuunanEendt SARIMA-ANN TnanBeuifiaudsz@ninnees

Fauuunenngoifimsnzan (W unawennsaisausneusnasu i lsswavesia i

eLIMEERRL
1. IRBANEIAILLUNEN SARIMA—ANN &195UN19WENNT0Ia194s naudnasss Wi Bl semalne

2. NaNEINI0IFNINTOLNI WA IR s s A adas fauLuSauLLNEN SARIMA-ANN

a v

FEN1ANRRNITIY

meATeRssiiflsednensiouundmsunswennsnd Taal¥lusunsu R version 4.2.1 dmsuasnediauuunas
ARMA-ANN Trgiindiayasneidaudanansasndndsuninulssmalng Aaanzideulnal saunnais
riademas dududmausoammatenlml dunnmusiadomas (medew Usznn T wwdn- T
Aara-Tw1 LPG-1umBn- T LPG-Flira-Tvin wndnu-TwiuuniRenudn Ausa-Tiiuoudeuldn uag
LPG-Aira-Tifunidenuan usmsamlpenauniaundmnaun (NgaEaRNMIILRY NEIUHINT NTHNTFHRS
, 2566) Tugnailannnanan w.A. 2560 - nangAN W.A. 2567 39 91 Waw aefAdeudsieyalunisineniv
2 o THuf Hayagadt 1 iEdoyadmiunissdrsiuulsznaufon Saausaeud i Tunafeusnaan

W.A. 2560 - NINGIAN W.A. 2566 998 79 iWew uadiayagai 2 uleysdmiuniawisuisunianenan
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Usznaudian sauausasnd Wi Tugnaiflewenean w.e. 2566 - nangnan w.a. 2567 39u 12 Wew lnedoya
yaft 1 innsfneasnsaaqliinmaeuans sga Agegn Aneds wazaudeausnaegn 1esdmom
A0EHFNANIIAIAN5197 1 BewpdnTugaaifousnannn we. 2560 - NangIAN WA 2566 91U 79 ey
fdmanansindamiliTrsindewingy 3,960 Awsaiden doudesuuspsgmwindy 3,682.924 dusie

2 A o = : Ao g @ Ao X
LB LNﬂ"V’]LL%T‘IWWN‘&WHUWU"MT%LLGI‘]JN@Wuqu‘iﬂﬂumW@\N’]uTWW’]TﬂﬂLQN?_IL‘WNﬂu

A15797 1 ANANgR AR ATRAE UATAITENIUNNIA3EIN P89 HINInRANAS NN Tugaaiiten

HNTIAN W.A. 2560 - NINHIAH WAL 2566 994 79 Lhau

T w.e. TN ﬁi'w"i'lqm AR Aaie Arudaaun
(hiaw) (A%) (AW) (AusiaLfian) NINTFIN
(AusaLFan)
2560 12 630 1,462 993 291.449
2561 12 1,045 2,220 1,669 371.222
2562 12 1,499 2,601 2,256 291.004
2563 12 1,478 3,361 2,654 679.503
2564 12 2,236 4,775 3,611 766.494
2565 12 5,318 9,180 7,032 1,197.550
2566 7 10,762 16,141 13,640 2,214.373
AINTIN 79 630 16,141 3,960 3,682.924

L4 o

ANANEIAILULLAZ LB UITAUAILUUTIANI ANEINSUNITNENNT0] STunanlunIsAnL1A9s

ASNEINTOIAEAAULL SARIMA

ad L4 J o/ o o d' dl A a

ABNINENNIRILULNENITINFaLUUTINNsanana lusiatunsRAsAAERTILULR NS (SARIMA)
\nunnssdnesauuunennsnififansanieyaiifidnenieile (Stationary) Aessunannnaieriduamamiig tuso
(ACF) uaznsmisriduanauius uiaunedan (PACF) uasnmuadusauuuneingsd GaRansanamnuiiilsnis
ggn1asan laeddauwuufiiggnia As SARIMA(PR,AG)P,D,Q). aaulssnaufidnAgyAeanduius usaies
(Autoregressive) ¥ AR(p) urnFanaiiindunauntia p A1 vesusmenfiaes i Integrated indusiu
Wasiy (Difference) ﬂmm}‘mﬁmmﬁﬁﬁgﬁﬁ%@g@ﬁa ANRRELARENA (Moving Average) 138 MA(Q) 1N

[ £y

ARaARELTiag et q fn v auesesrRasIndend Suneilinisinsideyaila

dumenil 1 psraseunTELIINTIAT (Stationary process) LiemsaTaaLdny et AN dndAnnAd

vaol TneRansnndnunizaasnain ACF uas PACF f1dnuniaasnain ACF uas PACF anavpeinein o hunied

Fauan Lag (k) isauansindoyaeynaunanisidnuasiiunszuoumsbined §1nam ACF anasatnafinli

Folvouzia o Lag (k) WsEwW viens W PACF Tuﬁ’aﬁml:ﬁﬁ?ﬂﬁquﬂ" Gipsnman Lag Andis@sbuns uamebiidiu
dndeyaennannaaziidnuamiiunssuounsndi

dumandt 2 Avmadaununeinaniannnain ACF uaz PACF Tnefansondioyaaynasiaaumiasioan

~ dl : ¢ i Ae o o and__ o a Aa =
L‘iNLL‘Eﬂ?IﬂQﬁ’]‘LIf]@ﬂ'm‘WLL(”IﬂGI’W\‘]TU@’]ﬂ@‘LAEIT’J%I’W\‘]N‘LA?_IN"I@]Q_J‘W’NNQG]‘V]‘EZG"I‘LI 0.05 NIUDUNTHIINTVIHATNRAEY

'
A a

I v A = ° o o .
TNW\WI ‘?.I’ﬂ@j@’ﬂiéﬂ‘iiklL"J@”IV]Nﬂ’]LQ@HLU@HHLL‘U@QT‘U@’]NL’J@W "V%‘Vl’lﬂﬁ‘ﬁLL‘]Jﬂ\i‘llﬂﬁuﬂimilﬂrl‘ﬁsfﬁ'lﬁﬂf]ﬁﬂ']w@G‘I’]\‘i

(Difference)
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Fupenil 3 penaseuAHWIIzmEasA T Rwesiay TreRersananmslssnodmisiines
yedauLL SARIMA Taedmnsnflisedyninesfinsdidnunnsinsanes Asziiniudidny 0.05 Tnel¥ ibraryimtest)
Trinds coeftest() Tulilsunsu R ssaaasunisuanuasnfivasaauaaimnien Insdadnnaseuyeslaalaln
FEN-ATFHEN UATATITRDLAINIITLISIBIAINHARIAIAABY LALYIARBLNTNTIHIBIANHNARIALARDYHIS
&R Q 289 Ljung-Box TneT¥mas Box.test) Tulusunas R nadiififauuumanesauuy madensauuunennsod
wisnzaniigaRansonaninosidaaumeiiunost (AI0) ifassnivinlszinamasAanAIAREILAY
Homunrasrndung Sunomiunisinden fe @enduuunennsofilidn AIC tiosiiga

Fupandt 4 vinnawennaaiAanFuLLLAEAT DA INIRsA AR AR BURNASNBdRAY (RMSE)

NSNEINTUAILITAIUUNEN SARIMA-ANN (Hybrid SARIMA and ANN model)

sauulnseinetszamifian (ANN) L‘ﬂuxﬁ’qLmuﬁémm’ﬂ?ﬂmmﬁ’wé‘fﬂmﬁﬂixm@mmmﬂimfmuwﬂ'
Fatsznaudinadioyatfanda (npun THnansn ustdayasnnn (Ouput) iesAnAen wasiiduidondmaiiy
Uszavdamtuniadanguiiays (Hidden Layer) uazvn o foyadsaanauitaslasluivioyatfaudian naly

Trssinedmsunis@enlosiunelusnindeyatandaziamimmin Geandn Werffunszsiu (activation function)

Input layer Hidden layer (1) Hidden layer (2) Output layer

5191 1 uwanslasaaieslaseineUszamifiendiad Hidden Layer

FIUULHAN SARIMA WAZ AN (hybrid model, SARIMA-ANN) &9 8lE s nAidndiayanynsuiaaiiitaun

AATILIINE 2 p9dsTney Ae daufiiiludunss F9lFannsauny SARIMA wazaaud Hifudunss $9ldan

o

FauuU ANN 519987 UE8N97 SARIMA-ANN EAdarinn1snennsaifiaeAifauuunas SARIMA-ANN Tnapnde

NANN1T209 29N NaHly (2563) A9l

e

wnawdl 1 Ansnsilioyaeynannanfiaufauuy SARIMA Wenansoifayaunudien voARMA

=2

dumaudl 2 AuaniAdaumae (Residudl) 7ilFa1nANTHEINTOIFAEAAWLIL SARIMA 3NaE19fALL ANN
Tﬂﬁsf%mﬂﬁﬂﬂﬁﬁﬂuﬁwu Multi-layer perceptron (MLP) Tl library(nnfor) LLMT%@T'I%%’Q mip() Toet#lusungs
R version 4.2.1 fiaun e tuduindnudiu dndaumanainnisnennanifeadauuy SARIMA Herfdunazdu
analisuuulassdnstszamifindangey 2 7 Ao Tnuadudeuw grdmunduieddugnuand Tuunludu
wadws gadmuaduileddudadn dmiudniminTusunaainnaaguaimein daduliidulasens

AMUASIHANIBUNSINET Winfiu 20 980 fvuasiuaulmuatuiuden aaus 1-20 §msinisEens winfu
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ANN (38197 SARIMA-ANN LinAaefiu 91naunig

Yt :YtSARIMA . QIANN 1)

& P o P ' ¢ o ] ' = o o =
UUABUN 4 mﬂumﬁﬂmwmwmmm ATRIUATTINABIATANTIALANBHNTRINDILRANE

LT IS S UL e UL ST AN AW BRI ULNISWENNS DT
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91n3U7 1 wudrdawsnauinase i lulssalng Sdmoudisdudniioalnl w.a. 2560 - w.a.
2564 uazilamuauiisdung o il we. 2565 WeResonaamlszneuwn inessdioyadinsfeuulas
4 s oo o o 4 &
WnTW wszezion uardeyainiailAeuwudawmaggniadefigUuuunmsiasuibinuag

9703U7 2 Wudingan ACF anEoranasnd N 9 uaradniayaeun a1 2899 NI nEUANR 99
Triinbuszmetnalined fagufl 2-(3) waznawl PACF wudnfiunsanfisineanngud uamsindioyasunsuiaand

=< o

paulTUaw fiszsiuiaandty 0.05 AUt 2-(5) Fvinnaulasdieyaliennsuaadanaudsusmadilng
maudasdioyadaeAniannasinensent 1 fayadudguil 2-2) WaRansonna i ACF wudinsmWdanuoe
ANy 193IAs9 wansdndayaeunInnaAil AegUn 2-(4) waznaIW PACF wudafuneanfisineangud

uaPaIndayaeunTHNAIRANMNLLTUIINAN Nisvaududndty 0.05 Faguil 2-(6)

(2)Electric Vehicle Numbers (differenced)

(1)Electric Vehicle Numbers -
@ - =| 6000~
z 18888 : W/\,\,\/w El 200 \"\'——"-"\/‘«”\/‘\N\'Wﬂj\f\
<8000~ g 0-
W 4000- T -3000-
he) 0= | | ' = ' | ' '
2560 2562 2564 2566 5 2560 2562 2564 2566
Time Time
(3)Electric Vehicle Numbers (4)Electric Vehicle Numbers (differenced)
W 08 050 4
6- 0254 m e mm e
St b g 8 00—
6 12 18 24 ' 6 12 18 2
Lag Lag
(5)Electric Vehicle Numbers (6)Electric Vehicle Numbers (differenced)
L w 04
Sos | g Boeccoocioinns opeeiemenees
o 00———====¢ e I T B o o EEE D e e
6 12 18 24 6 12 18 24
Lag Lag

U 2 nauansAnansdiaya ACF uaz PACF iauuasndsnisliudaya

GI'I‘E’NVII 2 uaPNAT Augmented Dickey-Fuller Test (ADF)

HiayaauNIUIRT ANGRNANaL #1 p-value
fendiuiaya -0.739 0.963
nasliuiinya -4.622 0.010

(% ' a

99A19W7 2 wudadenUFutieyariadfinasey ADF WAL -0.739 A1 p-value winfiu 0.963
Fennndnszsuiaandty 0.05 LLNmfifvﬁmjﬂméﬂiummﬁmﬂ%’u%sd@ﬁﬁﬂwmmﬂumzmumﬁfﬁm‘ff*} Tazsiu
Heud1Aty 0.05 wﬁ’qmiuﬂm%mj@ﬁwﬁ%mwm@mm%ﬁ 1 wudiAaffnaaay ADF vinfiy
-4.622 fin p-value Winfiu 0.010 HaandirtseausiadnAty 0.05 uaasindayaannsunamasnisulasiaya
FeAgnnawasinensad 1 fanuoiiunssuaunisad Asssuiiadnday 0.05 a1nnM3RaNTanTIN ACF uas
PACF ndsnnsutlasdinyadiasdtnisninasinandod 1 fagui 2(5) uay 3U7 2(6) fATuaunsadmuadauuui

tTES M 3 Fauuy 9 SARIMA(,1,2)(0,0,2);, SARIMA(1,1,3)(0,0,2);, W& SARIMA(0,1,3)(0,0,2),,
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A5 199 3 UAANANUTEHIBINI T RN AT LA AT AVIAFELAIHINNIZANFLFLLIL SARIMA(O,1,2)(0,0,2),,

w151 Lmas AU ST NI S.E. AAfNANDU p-value
MA(T) -0.205 0.103 -1.990 0.047
MA(2) -0.337 0.096 -3.526 0.000
SMA(T) 1.125 0.218 5.169 0.000
SMA(2) 0.712 0.261 2.731 0.006
Al 217.907 115.365 1.889 0.059

ANFTANAFEY Q = 4.997, d.f.=4, p-value = 0.288, RMSE = 860.037

AINA15197 3 WUFIFIULLL SARIMA(0,1,2)(0,0,2);, AT p-value 2B9NITTUABS MACT) MA(2)
SMA(T) Az SMA(2) fidtiaandnssiuiaddey 0.05 uaavdnAnisAmes7lFdsnsnasadauuy s
Wﬁfmﬁt,m@%f:m‘mﬂuﬁmuu WaE N19NAFBY Box-Ljung test WU ANaTRvIAaaL Q Winfiu 4.997 A1 p-value
Wwinfiu 0.288 %wﬁﬂﬂdﬁﬁ:ﬁuﬁﬁﬁﬁﬁm 0.05 WAANIIAIULURAITHIANIEANALNITNEINTO ﬁﬁ:ﬁuﬁfﬂ@?ﬂﬁm

0.05 uazA1 RMSE 289auuuwinfiy 860.037

1597 4 LAPNANLTEHIIIBINIT RS LA AT AVARDLAIHIANIZANAIEAIUUL SARIMA(1,1,3)(0,0,2),,

w151 Lmes ATz NI S.E. AAfNaANaU p-value
AR(1) -0.981 0.041 -24.178 <0.001
MA(T) 0.938 0.179 5.258 <0.001
MA(2) -0.516 0.114 -4.543 <0.001
MA(3) -0.517 0.209 -2.471 0.013
SMA(T) 1.179 0.266 4.435 <0.001
SMA(2) 0.763 0.333 2.291 0.022
Anpadi 215.221 113.008 1.905 0.057

ANFRANAADY Q = 4.270, d.f.=4, p-value = 0.371, RMSE = 812.94

INATTNA 4 WLIIAULL SARIMA(1,1,3)(0,0,2);, A1 p-value TESWITIRIADIVING HAHagndngeAu
edATy 0.05 uansdANNIRmesT RREEnasafauuy dalu wisifiwestianseg tufauuy uay nMamasey
Box-Ljung test W41 ANEfiEnAEaL Q Winfiu 4.270 AN p-value WiNfiu 0.371 FannNndngaeauiaanagy 0.05 Lans

TAWLURANMNANZANTUNITNENNTO! ATzAURE1ATY 0.05 UazAT RMSE aa@quuLvingy 812.94
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M15199 5 UEANATLSEHI BN TR BT LAY N DAVIAGALAIHINNIZ NNATEFAILLL SARIMA(O,1,3)(0,0,2),,

w151 Lmas AU ST NI S.E. AAfNANDU p-value
MA(T) -0.250 0.144 -1.737 0.082
MA(2) -0.337 0.095 -3.542 <0.001
MA(3) 0.066 0.153 0.429 0.668
SMA(T) 1.125 0.214 5.265 <0.001
SMA(2) 0.701 0.254 2.766 0.006
RN 219.916 119.916 1.834 0.067

ANATANAADY Q = 4.997, d.f.=16 p-value 0.288,RMSE = 881.377

RNA191991 5 WUFFAUDY SARIMA(0,1,2)(0,0,2);, AT p-value 2BINTT1RRES MA(T) LWazMA3) HA1
NINnNdTEAUTERATY 0.05 WAAIINATNINRAD ST (A BvEnasofauUY uazAn p-value 2BINITIRIADS
MA(2) SMA(T) waz SMA(2) fFtiasndnaeAusisandty 0.05 uaAsInANNI R ST FEBvEnasadauuy fai
Wf]‘if]ﬁmfa%ﬁmﬁ@ﬁuﬁmmu WAY N19IAEAL Box-Ljung test Wudn Anafifiviaaay Q winfiu 4.997 A1 p-value
wirfiu 0.288 Bannndnszuiaddny 0.05 uansdafauuuiianumsnzaniunanennsnl fissduidfy

0.05 WazAT RMSE 2898ialUuwiniy 881.377

15199 6 UNPNAT AIC 2895ULIU SARIMA

AL A1 AIC
SARIMA(0,1,2)(0,0,2),, 1,311.010
SARIMA(1,1,3)(0,0,2)5 1,311.960
SARIMA(0,1,3)(0,0,2);5 1,312.870

ANA191991 6 WUAFAUUD SARIMA(D,1,2)(0,0,2),, A1 AIC ﬁqﬁqmwhf"fu 1,311.010 989RIHTAD

UL SARIMA(1,1,3)(0,0,2)12 e AIC winfiu 1,311.960 waz SARIMA(0,1,3)(0,0,2),, Wirin AIC winfiu 1,312.870

Y o

\HeaRansmunannen AIC fisnfige §ATeRadanTEsianun SARIMAQ,1,2)(0,0,2),, HBATI9RBLAMANEMZYDY

U

ANARIALARDUITNATTNYINTDT WU AIINARIALARBUTNITLANLaIlNRRn 1P AN M ud a9

a ¢d| o/ 5 o/ o‘dl ¥ o/ L4
LLN@\?‘EWE@%L@H@TH‘E?JW ) muumuuuws’-fm‘amwfmu AIMHNIANICTNAULLLNENTD
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Residuals from ARIMA(0,1,2)(0,0,2)[12] with drift

2000 -

2560 2562 2564 2566

é 0.0 l | | | | L §10
< | ! T T | o
04 5
02 e m e mmm———. 0- -
i ) [ ' PV 1IN N ey 1] ]
6 12 18 24 -2000 0 2000
Lag residuals

;iﬂﬁ 3 ﬂ‘iqﬂ/\lLLﬂﬂQ?‘hﬂﬂ\T%ﬂﬁdﬂ N9 ACF  Wa¥NITUANULINIaIAITHARIALAADNIINNTTNYINTDE

A151971 7 uanan RMSE tunanennsalangaumae iugadoya@ansfoadauun ANN

druanlvunlugudan RMSE druamlvunlugudan RMSE
1 741.504 Il 179.895
2 493.018 12 144.896
3 319.032 13 183.488
4 297.870 14 130.136
5 230.812 15 166.820
6 209.470 16 175.274
7 198.431 17 132.059
8 193.810 19 143.595
9 181.062 19 139.786
10 165.122 20 179.895

NIN19N1985196 900U ANN U Multi-layer perceptron (MLP) AINFIARBATINFILUY SARIMA
Tnedmalmntudugon Hannnsdeus 001 TaasheaounRei (Hanndauun SARIMAG,1,2)(0,0,2),, Tl
E9FAULIL ANN W97 A RMSE 2asnanennsaldausiebudiogaya@ensfedauun AN Adamslmie i
en Winffu 14 fAn RMSE finge winiu 130,136 savassdis Tnualudugan winiu 17 uaz 19 Taefidn RMSE
Wiy 132.059 uay 139.786 AR UAZYITN1TIATIEAAILULERNTHIIAIAIEAILULNEN SARIMA-ANN
Ao UANENNT o [HenSaUUL SARIMAD,1,2)0,0,2), famnsnsit 8 wudn nsdisnuanlmn b
Winfiu 18 fauuy SARIMA(O,1,2)(0,0,2),, HA1 RMSE winfiu 709.975 G%’I‘ﬁfm sp9aanniin ndid Il iy

FEY WinfU 17 ua O AN RMSE Winfiu 722,289 uay 737.724 Auansi
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A15797 8 uaRIAT RMSE TWnnanennsalfauuy SARIMA-ANN

druanlvunlududan RMSE sruanlvunlududan RMSE

1 1455.640 1" 771.765

2 989.667 12 772.765

3 875.480 13 756.124

4 955.021 14 753.729

5 797.299 15 753.856

6 897.884 16 830.465

7 858.535 17 722.289

8 765.569 18 709.975

9 737.724 19 811.767

10 773.894 20 854.931

A1519%1 9 WAANAINEINTOIRMTINIBIRILIL SARIMA-ANN

IR AN939 ATNETNS IR AN939 ATNEINT
N.A. 2566 14,895 15,788.14 H.8. 2567 19,014 18,579.09
.8, 2566 14,007 15,045.56 N.A. 2567 18,124 15,282.01
#.A. 2566 15,050 14,028.76 N.A. 2567 - 20,058.69
W.¢l. 2566 17,203 13,650.54 .8, 2567 - 19,025.54
5.A. 2566 15,135 10,350.95 #.A. 2567 - 17,659.73
H.A. 2667 28,359 17,913.95 W.gl. 2567 - 17,109.02
.N. 2567 16,382 19,058.74 9.A. 2567 - 12,919.23
2.p. 2567 17,525 21,235.94 H.A. 2568 - 22,268.72
bH.8. 2567 15,007 16,231.79 .N. 2568 - 23,599.82
W.A. 2567 16,699 18,151.85 f.p. 2568 - 26,197.26
RMSE 3876.622

A1NA191991 9 ANFIUUHTN SARIMA-ANN Lile SARIMA(0,1,2)(0,0,2);, ¥IN19WEINTOIT19%
sogudnasuiiinluRondonnan 2566 flv nangian 2567 A1 RMSE a1nnnswennssiviniy 3876.622
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Abstract

The objective of this research is to evaluate the functionality and performance of the leave management
system developed by Big Data Agency Co., Ltd., using overall testing, functional testing, and performance testing.
The tests were conducted on a group of 100 users and covered six main cases, which included both normal
operations and high workload conditions. The selection of test groups and cases aimed to assess the system's
ability to handle various usage situations, both under normal and heavy usage conditions, to ensure that the
system can respond effectively to user demands in all scenarios. The testing process was divided into three main
sections: 1) testing the system's ability to import and export data; 2) testing the system's operational processes;
and 3) testing the response performance after system usage. The results indicated that the system performed
well overall, passing the data import and export and operational process tests with a 100% success rate. The
average response time was 2 seconds, with a success rate of 99.17%. Although some cases experienced slower

response times, overall, the system met user demands efficiently.

Keywords: Software testing, Integration testing, Functional testing, Performance testing
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QT%Tﬁﬁ@ﬁu (Llerena et al., 2019; Zhao et al., 2022; Delgado-Pérez et al., 2020) MWn1935ei UsEm dnand
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N9Us NS RNV DR BT R A aRiE T Duarugas (Nak & Tripathy, 2011) TaenwAde
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UAZARHANAT ufFiasRiansAETiNneAuAINEINNTa uNseB U Bua R A HKaan ST THanTuiag



Y

2719815798115 N NITAMEIRIANTTHTINRA (JSID) T 6 20U 1 NN91AN — LHE1EK 2568 | 99

Fudou (Petch et al, 202N nTugasimuimnaiainanulUsslawazaaindede weldlunimeaasy
agneivszansnmuaniiufieansunnndu Tuaanzssniamaseulsz@aninaw (Performance Testing) Faiiu
manaaaufiliAedsiuieiduniainuansrensiuag (Non-Functiondl Testing) finquszasdiiatiszian
Uszandnnmainamlagnisdnadaulssing o ww annssaiunisuseanana n1stEuniagnane uaz
srezIIaN HNIRaUAKeY (Nak & Tripathy, 2011) TmmuﬁﬁﬂﬁNquuﬂfﬁﬁﬂmLLuqquumﬁU%’uﬂ‘gm‘jzﬁw%mw
YBINTNANDLTINTU L NINEUNTTBendanaeies (ML) eUsuudenszuauntamaseulaesn iR
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2. ﬂzumumiwmmumwsqu (Integration Testing)
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SCO0f1 14913 Web auzanliisnmgeqeii server 5893UTH (= Web aansalianuliun dioalis
100A1%) Heymlunstiemluszuy

SC002 49154 Web 2ouzanliansnnningegail server Web Teiansnanlisnild ilosan
5895U0H (>100A1) 9U server W il emafindauand Server azana3uli

SC003 149154 Web amuzanlianusnningsgait server Web sunsnliem{iuns felus
589500 unaug g (=100AW) Hymlunnstiemlngzuy

SC004 149154 Web auzanlianusnningsgadt server Web sunsnliem{iuns feaelus
3895UTH (>100m%) us (Hfleriu server Wa ey tunnatdomtuszuy

SC005 914 web anuziifinnstemmdaniudmomsnnuy Web asnsalemliing faalis
390157 (<=100 A) ey tunnsttonmtuszuy

SC006 #9154 web voszantiemigegadt server 78950 TH Web anansalolfiuns Fealbid
aminglianiiena Hoymntumstiemluszuy

A1nA191991 3 Bauanefand1en1sagaUN1IRoUANEITassyuULHaRH MHaunEanty 100 A
narvnss g Hndusyiuiiimanaddny Weaswinaunsasiassanmnisiemedelussdnsananans

=3 =3 v

falng) fionafifiindeszuumsaniulugasnanddny wu nstuluahasdudowdefimyaenn nanaaey
e liansnsndndnausimisorandsninesunnsosiunaliemmin uasinBifuimumany Seazun
amnanvineliogneanidu naliinnszniafsmgegerde i wanani niaveseuisasaungunate ol
i nalenaiuilefifnudadedndaii@sminessesiuls (scoon, nanaseuideffiumuinni-dndndn
auszULAN (SC002), natiisnnaruntuszaziaasmg (5C003), manasaulunsdiifHsufdadidausissun
Fvingmmli (5c004), nallsnundendudiansnnadnegeniia (SC005) uaznianaasuifloduiugianas
NI AT HITUGIR (SCO0B) NIanARaLIWANT idayaddayfeadumnnaasnasszunly
N19EANIETLANTITIRAINATELA R HNSeT UG Saduladaddaunmssulssiuauatiosuas
UszAvsanaassrunTunnstioueds uanand donfisessesmaareudadinnsinanuiatunnsreusiad
4999511 (Speed) Fufindnvilstiaduddny Tnedinquarasdileninansidel Tmmnesnidndeioidiusing q 2a9
szuulindnegansauieamenind Sedenalasnssdetsraunisainislisuuaaufonalavaaf Ty
MINABUR FRTNABIAUSENaUAATY 1 LNLM989370Y (Role), SHANMTVAREL (ID), UWASHTENY89TsUL

(Page) iaAsBUARNASTFUMANTIOMA Aausastumns 97l 4



o

31581531 INISLNBNTITAMRIRIANNTTHBINUA (JSID) T 6 2TU% 1 Hns1AN — WeIew 2568 | 103

A15199 4 NIVAFEULSEANENINNNTADLAUEIIBANTZULABIARAYABNAIABSUBINHNGIN
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a5ty
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ARGRIR
W Login
dingaruy
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W Tuan (MHEYNAN)
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16 enTApeUIRuNY
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19 Ufasn1sufiRedunu

20 Hayagansia

21 wiladioyaaansn

50 BUIFNITAN
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wilnem 1 nezuaunisamfion a31aiad Wngszun nsdanistuan sae ieilie muladnszunananse
apuanBd[Fag1sansauasfiuszandambmnaonem ninwudnfifedtulaiifaaua ndn tunnsnauaues
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1.1 ﬂqiﬂﬂﬂ@UWUd’]ﬁzUUNﬁuﬂ’ﬁVIﬂﬂﬂunﬂﬂﬂquﬂqiiﬁ LAZNTHITOADLAUDNAITNGBINTYD

¥ lHognefiusy@ansnan dauamelugui 1

midiindszuuduie

nidinsandia unzsiakugn
Aod

Role : wiinamu

aziduadall

- wpsudadou swmsiveluavauiod
wifunu
- Uszmuazdnnuiumileluudy/eanie

Test Scenario Test Case ID Test Case Description [TH]Expected Result Test Status Test Status Test Status
Description (TC_ID) (Chrome) (Edge) (Firefox)
ATINAGUMITIGITUL [SCO01-TCO0L  [wampuindszuylasmineu [usssmsudafouniondiun uavakasinubio [ Passed  ~]

mditdsruuludnio nidinsondwan bilfluszuy
uaatonrmudndowi
“Buawdaosadulignias”
Role : minau
SC001-TC002  |weasummitdszuulay UARINILINABUNIBNBLLA UATIRANILEA [ Passed ~J[ Passed ~]
inu nIdinToNTHA LR
uanstanuudaiowin
Role : wiinau “Buiswdasarulignioy
SC001-TC003  [weaoungdizuulasminau |useensududounsondiun uazaiasiuin
NIRNTONDINA UATIHAKIUHA
uaestonmudndoun
“Buavdosiadnlignday
Role : wiinamu
SC001-TC004  [memouingdsuulasminiiu [uassnmsududsubiniendun unviiamiu [ Passed ~][ Passed ~]J[ Passed
ninilinsondua wiosak
uanstan U aRou
Role : winau “Buavdosarnligniay
SC001-TC005  [weapuingssuvulavminey [usasmsududsunsanduain Passed ~
nidinsondiuain
uaRstoATILINARNN
Role : yiinaTu “Buaniosadwlignday
AMasUMRIIdizuy [SC002-TC001  [whasudndsvuulasminiiu  [sruannnipvawyndn vosminaulaeiisg Passed ~

st 1 wanassasseunadngsruunsdidngssuulidndauaningszuudnia

91037 1 wudszuuaEnsnasaassunsdingsruuisiunstiandauar bidn3alfedegnisnnu

FAAMUAYBILZEY 1ANAINT FIRNITNAFBUNITNI9THTBITEUVURA UL DS aNsRA (Hu Firefox,

o ¥

Chrome WAz Edge @9nanaNauiuduiioau@aiuuazlsesfnanInea9asuun1aateu anvvsans

N5 lHueBILazAsUaNBIANABINTsIae H FedefUszAnsnm

2. NRNISVAFNBUNINTIHYBIFCUURINIU

ANFINSU

HansATBUNUIITTULAHITaYiN W RegwaseuAgua iU AVEn MU AU e Siaas

THuri Firefox, Chrome uaz Edge nannunmsgiunisnasauasdaimuaeesdim suantuguil 2

TestCaselD  Test Case Description  Step Test Step Description [TH]Expected Result Test Status Test Status Test Status
(TC_ID) #No (Chrome) (Edge) (Firefox)
SC009-TCO02 |nAAdUNISNITONTONANT 1 [Whdssuus>uygwins> WADWAMTOANURINADY "NFINTONTUMIHAUAY"

nsanlinggunnilad nsalli wmsfiwea>>iulua>>
nSONAWIUA nsantoyaliasunnitad>>
Uuiin
SC009-TCO03 |nAaaunIsnsantoyansii 1 [Whdssuussuygnan>> wAvIARITEAR MU NH
nsanlinsunnilad nsaila swnsAmear>>ilua>> |"njannsenuiiduganisan”
nsenaIta nsendoyaliasunnilad
>>Uunin
SC009-TCO04 |nAasuNIsNIONToyANTa 1 [hdseuus>uygman>> whvslinanitonuuduiiou uaramsonaduinla
nsanliasunnilad nsaila swnsAeaI>>inlua>>
NIONANWAHANITAY nsontoyalinsunniiad
>>Uuiin == " ————-
SC009-TCO05 |nadauntsnsentoyans 1 [dhdszuus>uywan>> wAvdlivansdonuudaiou uazaunsonavuinla
nsonliinsuyniiad nsdfli srwnsAea>>ulum>>
8 1sUszneuns nsondoyalinsunnilad
an >>Uunin U [ee—
SC009-TCO06 [nAdUNISNIaNTONANSH 1 |indszuus>uiywan>> wnslivansdanuudaiou uarannsonavuvinld
nsanliasunnilad neaili swmMsAwea>>ilua>>
sulyanienarsusznaunts nsondoyalinsunnilad
ANAMEY (Hil) >>Uuvin

51U 2 nanTIaRaUNITnNIanday ﬂTU@’]’LIﬂQWﬁﬂ\‘i"Iu

U

U
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P ' o o/ 4 ¢ & @) ' 1% o g
@’Wﬂ:;:ﬂ'ﬂ 2 Wm1m‘m‘mﬂ°nm‘jaafum‘wmwuﬂmuuummLsﬁmmmuLﬂufﬂﬂmagﬂmm NNANTD

1 ;3’ =3 v v v o v o/ a & 4'
L‘lﬂ@'ﬁuLLN@Nﬂdﬂ’)’]NW‘iﬂNT‘D’QWHLL@zﬂQWNL“ﬂ"lﬂu\fﬁﬂﬂ\i‘%UU?Uﬂ"lﬂULVW”IT%T@?JL’]UVMN’?ﬂﬁ@"Iﬂ

3. nanaRaulsraniamnaserntfmszuuluanuien
3.1 naasaudszansnmanetiinnsynisiiugeganudnssuuannsnsessug [Hamm3eniuli

fiv 100 An Tnadamsmpuaues FRuasfiafiosnin douanslugUil 3

Test Scenario Test Scenario Description [THIExpected Result Test Status | Test Status | Test Status
D (Chrome) (Edge) (Firefox)
(SCID) -

SC001 16971 Web vnuzauldruggai Web anunsaldnulaund deshifidym
server 583514 (=100A1) Tunasldauluszuy

SC002 g9 Web vauzauldaruunnnia Web lianunsaldauld wiesongldau
geanii server 5895Vl (>100Au) 9u [iiuduaui Server azsasiuld
server W4

SC003 9911 Web vaugauldauuinnia Web annsaldnulauna aealsifideymn
guanaii server 5895U1A 1unauu q lunsldiuluszuy
(=100AW)

SC004 4 Web vuzauldaanandn  [Web aansaldaulauni aedsifityw
geanii server 5835016 (>100au) wsi {lumsldauluszuy

1DINU server Wa

SC005 5970 web wnugiiinislgaunsounu [Web aunsalgaulaund Aesiifideym
SrwumnuuusInGa (<=100 au)  [Tunasldanluszuy

SC006 da1u web vouzaulguugeanii Web anunsaldaulaund deslifidym
server 5995Uld aniuglosuanties [lunsldulussuy
as

Uit 3 nananeasulszAvEnnaruunelints eeeld 100 aundeuiu

99U 3 nudnsmeseuifulasdoyadinzaa@snians (Server spec) NadWSE LA
ANHATN9028932 0D THNN59895 B s IHeuge RagnefiUsz@nEann uarannsaliuanisundld
saanEnnEeniulag Bifidgmvidaniuaiii

5.2 nanaseUlsTAninmessszuudedntiuindoyadnunizansneniune sl nanis
NARDLNLINTTULEIENTuaRINanTinan [Fag1eganiFa Tnefiduedsnisnouausdl 1.8 Aurfiaannis
nasaUavsg 10 A% GwaaeulneMedsdenaaeudsz@nanim Apache JMeter fifiaauaunsnlunisda
nampuauesasszuuTuanuIAdannaTiemess TnsnameseuiifiunnsUsnidulssansnmaasszuy
mﬂ(’fﬁm‘szmuqqLmzfﬁﬁmuﬁﬁ%muﬁmamwaw (Rodrigues et al., 2019; Huerta-Guevara et al., 2019) aH
AR AN 989 sruufidassmeuanasniely 3 Aunit dedleduiuntsneuauesimanzania s En
femnganiBatunistiens minifinundn 3 Aundt eredanansznusieysyaunisoivasiiiiom ww anulinels
yaDAINAIETTaiHAzaN (Seow, 2020; Lederer, Ried), & Hutter, 2018) Wiid192UUATaNITOUAAINA [H

aelunaiitun winudnduiesnsaifinnsesuauesBidulUauanuaanises i deuandugui 4
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Role D Page Test Status | Test Status | Test Status | Time(<= 2 s) [Time(<= 2 s)| Time(<=25)
(Chrome) (Edge) (Firefox) (Chrome) (Edge) (Firefox)
75 swanduatoyaInII 142 142 117
76 uflvtioyanisa 112 1.32 1.24
77 Uuiin(uiludoyanisan) Passed ¥ 1.09 1.21 1.61
78 Foyadi 1.31 1.36 1.16
79 1115 Generate PDF Tua 0.365 0.219 142
80 Uuiin (uilvdoyadauda) Passed v [ Fail ~ JIOEES 115 223
81 ToudAnsoyliaminau 1.16 1.03 141
82 Uuiin (TouAnseusiiminatu) Passed ¥ Passed v 1.58 1.19 1.63
83 gndnluariewiiud 1.24 0.99 0.78
84 20N9INTTUY Passed ¥ 0.664 0.485 1.14

U9 4 NaN1IMAREUUILANBNINNITADUAUBILAAIHATDINAUATELIL

angUfl 4 wudtudisruuerfdsz@anamlagsandia uddeiqaiidiaclsulgaialdnauaues

v
o

AHADINTTYBI Y HIHATIEN 719 TuFuAINIIAIE3UAaZAHLHREN2BINITUAAINE UHIAIABUANDY

'
o o

ynsduefnoueifiduneesAE uiieyhuseduiteansuly adnelsfinn Gefiaanudniiudiasisil
UszansnmIugausananasie i

N9 nil NANINARBUATNIRNUIZAIAYBITEUUAININ NTHANET LFEM in andn woiand 4
Usznaudaaaudawnan (Fud 1) nadinamaseuaanuainisatunisiidtuazaesnisyaresszuuaiem
2) NITHNITLIUNITNINTUIBITZULATM Uay 3) natlUssAnBnnnnsneuausanasennlauszuuaneu

U589 F9ls19azdunmatl

1. nsdinsmesauAMNAINIsa NN uar e andayaTaITELUATM
AMSUNTHNARBUTING (Total Test Case) fim 102 nadl ynnsdllfisuniamaaey (Executes Test
Case) WATHIUNITNARDL (Passed) Lo (iingedilafi diAaadias (Not Applicable Test Case, N/A Test case) %138

gmdipya (No data) fauanslugiil 5

Total Test case 102 102 102
N/A Test case 0 0 0
No data 0 0 0
Total to be Executed Test 102
Case 102 102
Executes Test case 102 102 102 100.00%
Passed 102 102 102 100.00%
Failure 0 0 0 0.00%
Not Execute 0% 0% 0% 0.00%
%Passed| 100.00% 100% 100%
%Fail| 0.00% 0% 0%
%Test Case Executed 100% 100% 100%

5UN 4 HANITYAREULTEANENINANTADLAUBILAPNNATDIHUATTUL

A3 5 WudnITivaaeLYimNe (%Test Case Executed) HAuN1snAaL 100% (%Passed) Laeilais!

natiladuman (%Fail) Waa L iEAANNTS (Not Execute) Fenevianlisiudnnisnaaauniiunis Fasudan
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2. NSRNSTUIUNISNINIRADITTULRNNH
N9EINARBUN NG (Total Test Case) An 448 ngeil WAnsdilafilaiAeadias (Not Applicable Test Case,

N/A Test case) #3a210#838 (No Data) fedu nselAsiasnAaay (Total to be Executed Test Case) M9nHATIH

448 3l FauansTuguii 6

Total Test case 448 448 448
N/A Test case 0 0 0
No data 0 0 0
Total to be Executed Test
Case 448 448 448
Executes Test case 448 448 448 100.00%
Passed 448 448 448 100.00%
Failure 0 0 0 0.00%
Not Execute 0% 0% 0% 0.00%
Y%Passed 100% 100% 100%
%Fail 0% 0% 0%
%Test Case Executed 100% 100% 100%

5UT 6 NANITVIAFALNTEUINNITTNINABIT UL U ANIBILEEN

U
91n3U71 6 WUdIMIVIARBLATLUYNNTT (%Test Case Executed) Wil 100% lagnsdinaanurianng

NAWNITYIARNEU (%Passed) Winfiu 100% (HinTdilndnmian (%Fail) winfdu 0%uazNansdif i lganaiunis

O Xecu e 1 o/ A ::91 ! o = Y L4
(Not E te) WU 0% B9a NBRINNITVAFDUATNHUNITATUNIUEHLY TN

3. AstUsEANENIN ﬂ"l‘iG‘I’mJN%@GW'Z‘%Q’Iﬂ?’%\ﬂ%SZUU@’Nﬁ%

3.1. natinIrLasnBieeessruuEe i [Husruundaniu nadinaseuvionan (Total Test

=

Case) An 6 nadl HAnsdilafildiAgatiay (Not Applicable Test Case, N/A Test Case) %38210883 4 (No Data)

v
A o

sl SuannsEififiBsinameanU (Total to be Executed Test Case) Hyiavinm 6 n3e flauamslugui 7

Total Test case 6 6
N/A Test case 0 0
No data 0 0 0
Total to be Executed Test
Case 6 6 6
Executes Test case 6 6 6 100.00%
Passed 6 6 6 100.00%
Failure 0 0 0 0.00%
Not Execute 0% 0% 0% 0.00%
%Passed 100% 100% 100%
%Fail| 0.00% 0% 0%
%Test Case Executed 100% 100% 100%

su# 7 NANITVIARBUNITABUAHENIAN T UL R AL HINs s LUNS o N

91n5U7 7 WudIn1IARBUATUYNNTEH (% Test Case Executed) 11l 100% waznstinaaay

MIMNARIUNITVIAEEL (%Passed) Winfiu 100% laslHinsdilndnimian (%Fail) windu 0%uay Hiingdia s

L4

Afiunnsnasey (Not Execute) winfiu 0% BeasvieulfifiwinnisnaseuFanfiunisasudonanysol
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3.2, NITNIMANBUAYINENHNI02B9TTUL IHNTRBUaWBIUaTIAIHANTE T 2 it fauanaluguil 8

Total Test case 120 120 120
N/A Test case 0 0 0
No data 0 0 0
Total to be Executed Test
Case 120 120 120
Executes Test case 120 120 120 100.00%
Passed 120 120 117 99.17%
Failure 0 0 3 0.83%
Not Execute 0% 0% 0% 0.00%
%Passed 100% 100% 97.5%
%Fail| 0.00% 0% 2.5%
%Test Case Executed 100% 100% 100%

517 8 nan1TVIANeL ﬂ’]q}lZ\T’WNW‘ii‘l?lﬂ\i’ix‘]_lll?‘l«m"l‘imﬂ‘l_lﬂuﬂﬁ

U
911307 8 WudnIHNAFBLIINNA 120 NI TrfngdilaflaiAsatias (N/A Test Case) #3B21
@ | = & =y o ) ° a Y A v g
fimya (No Data) NN AITHINNITRY AFBUNTINH AR AN NI ULALFINITAAUARNTNAFDU [H39 NAAWS
WLAINITVIAFAUVISANAANANN19ATUEN (% Test Case Executed) WL 100% Lagfingdifinasunost 117
n963 (%Passed) Winfiu 99.17% WA 3 N9EiA sk (%Fail) Windy 0.83% wanarniminsdilnf als

FANAUNITNANEY (Not Execute) B9 ziianifind1ngsUaun1snagauR A INATUEIRLA T Uy ananIn

'
o o

NARNEFINAIINUINTEUUBENS LIS A AN AN IHNNTRBLAREIATNIN A TN MUA [FF udiasfunengoif
aousWasindunaianties usdveg lussiufieansulfuasbidumansznusianisiomlaasan
ANUU N1SVAFBUSSULATNINYEILEEY 0N A1A1 1819U% 911 m daemalANIsnAaay
AINFIN NIFNAFDUNITFU LAZNITNARDUUTEANBNIN WUANT2ULNNRHag19iUseRNBaIn KN odt
o @ 1 ¥ o ¥ o o &
ﬂ'ﬁ‘VlGIﬂﬂ‘Llﬂ’JWNN"INW‘EﬂT‘L&ﬂW‘Su’IL‘ZI"ILLZ\]%NG@@T‘I“?J@N”@ FINTNNSZUIUNTITVNIUDBITZUUAIYERIIAINENST
100% A8 ANBNINNNTADUEREIIANRALVINAY 2 AT Aangnaouansiadi 99.17% udid1un9
= k2 1 4 I v v £ k2 b % 1 =
N9 ABUANBIEINI NN wellasTanuEn i:uummiﬂm@ummmwmmmwm@mmfmmqm
ol

' & o a £ o a a & A a
pd19(3fiR AasUsudqelaz@nininnisnauaueARBdn uasiawiIssuuNFnIuewIAn NaLfingn

AHANHITA IWNNTLEM AN NENTYARRTDILFEN

dgluarafilsena

msfneiimunnsruammsaseudnsuszunan lnsdstyndldmatianismasoufinsaungs
THun nsvasaunIngIN (Integration Testing) NSNANaUNIAZEW (Functional Testing) LAZNITAFAUUSLANTAINW
(Performance Testing) HanIsnaRaUWLAIarULRsEAVEnmTuNNsTaesunvine s uianazUnfuas luane
fflansznnsTiange Tasssuusansaneuaiassianudesnisuas ¥ lietnsgninsuazasudomudidimn
HanaAREUHNTRE i nazuaun i essruurennd st UAE ANt o T Tnasamn ol
maveaaLynnIdifaednsInNasa 100% FnBnAEBITUNANTITEY89 Gupta WAz Gayathr (2022) 71t
AINATRTyEBIN I aTaUReiFu iUz uA N A T aRaz AN e f avesre N uas uanani

NANIIYIANEULSERYE NS SUEAINTYLILETNT0ABLRHENAaANAS e Banaeaswingy 2 Aund lnefisnen
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pHANEAT 99.17% uddnunnsdinameuawesindunoidnties uddseyhunoeineansuld Serenades
AT IUNINARBUUTEANTNNYBITTULTENAWIS (Rodrigues, Demion, & Mouawad, 2019)

WalSa Ui uAUNHIanawnting wu Delgado-Pérez, Sdnchez, Segura, Waz Medina-Bulo (2020) uaz
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Abstract

The primary objective of this research was to develop a scientific instrument management system by
applying G Suite for Education alongside a Line application-based notification system to enhance convenience and
speed in requesting and tracking scientific instruments. The developed system was compared with traditional
methods of requesting instruments and evaluated for user satisfaction, which included 95 participants comprising
academic staff, support personnel, and microbiology students. The findings revealed that the new system
significantly improved the speed at which students could request scientific instruments, reduced the workload for
staff, and provided convenient access to the system via mobile devices. Users rated their satisfaction with the
system at the highest level (4.81+0.19), and the system’s overall efficiency was also rated at the highest level
(4.64+0.40). The impact of this research is highly significant in improving the management process of scientific
instruments. The developed system reduces time and labor, simplifies the process of tracking instrument usage,
and modernizes data management in university institutions. Moreover, the system can be expanded to manage
other scientific instruments or educational resources, thereby raising the standard of management in an era where

technology plays a crucial role.

Keywords: Scientific tools, LINE application notifications, G Suite for Education program
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Abstract

This research aims to Efficiency Evaluation of Online One Stop Service System Aiming for the Greatest of
Smart City Development of MaeSai Municipality, MaeSai District, Chiang Rai Province. The results revealed Evaluation
of Online One Stop Service System of MaeSai Municipality, MaeSai District, Chiang Rai Province that the overall
efficiency was rated High level (L = 4.43, O = 0.48). When considering each aspect, the highest mean score was
for the process aspect (L = 4.50, O = 0.49), followed by the staff aspect (L = 4.44, O = 0.51). The lowest mean
score was for the system usability aspect (L = 4.37, O = 0.52). The findings highlight the need for improvements
in system usability. Suggestions for improving this aspect focus on data security and system reliability. For the staff
aspect, recommendations include enhancing staff knowledge and skills, along with empowering decision-making
authority. Although the process aspect received the highest average score, there remains a need for detailed data
analysis and the application of appropriate strategies to ensure that citizens can access services conveniently, quickly,
cost-effectively, and efficiently. The application of technology in the online service model has resulted in Mae Sai
Subdistrict Municipality excelling in smart governance and represents a significant step toward city development.
This contributes to the improvement of public service quality, increases citizen satisfaction, and leads to the true

realization of a smart city. These efforts align with the ongoing development of the smart city toward excellence.

Keywords: One Stop Service, Online service, Smart City, Efficiency
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