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ABSTRACT

This research aimed to 1) develop a 3D game to support learning in information
technology; 2) examine students’ learning achievement after using the game; 3) evaluate the
quality of the developed game; and 4) assess learners’ satisfaction with the game-based learning
experience. The participants were 50 second-year students majoring in Digital and Information
Technology. Data were analyzed using descriptive statistics, namely mean and standard deviation.

The findings revealed that 1) the developed 3D game enabled learners to understand
complex content, complete various in-game tasks correctly, and engage continuously in the
learning process; 2) students’ learning achievement improved, with the mean post-test score
exceeding the pre-test score by 8.95 points; 3) experts evaluated the overall quality of the game
at a very high level (X= 4.50, S.D. = 0.33); and 4) the target group’s overall satisfaction with the
game was also at the highest level (X= 4.54, S.D. = 0.60)

Keywords : Game-based learning, learning support, 3D game development,

Information technology learning
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ABSTRACT

Integrating amplicon sequence variant (ASV) datasets from multiple experiments for
microbiome analysis often leads to data redundancy, resulting in slow processing, inaccurate
taxonomic classification, and an increased burden of manual data management. This study aimed
to develop and evaluate the performance of a Python-based program for ASV integration and
deduplication. The program was developed under the System Development Life Cycle (SDLC)
framework and employs an exact-match method to preserve ASV sequence resolution. It supports
flexible operation through a graphical user interface (GUI), Jupyter environment, and command-
line interface (CLI).

Technical performance was evaluated using 2 to 10 datasets, comprising 33,445 to 117,678
ASV sequences. The program achieved 100% deduplication accuracy, with average processing times
ranging from 4.29 to 35.58 seconds, respectively. User satisfaction with the program was at a good
level (mean score = 4.29), with the highest satisfaction reported for the accuracy of the results.
Overall, the program effectively reduces ASV redundancy and enhances the reliability of

microbiome dataset preparation for downstream bioinformatics analyses.

Keywords : Microbiome, ASVs, Exact match, Satisfaction
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msldnuluanniisdsuiadioulvunenadiu yinlimnzdmsunsidanuuuszuuasuiamesUszansnim
g9 n39109Md (High-Performance Computing: HPC)Imm%wﬁyugmuuﬂanﬁ lngn15AIUAY

20 | Vol 11 No. 2 July - December 2025



| NIANTIVININIUTEYNALTnAlUlagasaume

anmwandeuildegauug lditonmsdervesszuundn [13] 2) fin (Pip Installs Packages: Pip) i34
Tasenaidied 2008 Waunlaglnseuuiininadsesss3s wselnile (Python Packaging Authority: PyPA)
HuFesdiemsgufiotansuiiainavesinmeu wunisinis Usuuss nsumsinsuiininadelniile
(Python Package Index: PyPl) #tlusnnsgiumuiad 503¢udany (PEP 503) [14] 3) uwus1 (Pandas)
\uufananiuilnmeudmivianisdeyaiininis Gangu uazdaiau senuuunsviauiuteyadis
Tassasradadusius (Relational) Wue3osilednnis wagiinszsideyauuulomusesailinulsase [15]
4) lassaietoyavasunud laun &34 (Series) 1 &1 uay wasy (DataFrame) 2 17 seesunisldaula
WaneAIans Wy a1vinenrans N5y @bf daueans Inenmanstoyanazimny [udu [16] 5)
thilw (Numerical Python: Numpy) {uufiainafiddydmiunisduiandsineimans dlassairedoya
flugnunuuiduiieniisd (hdarray) Liudeyavdinidetusianun [17] 6) wuanaendu (MATLAB uay
plotting library: Matplotlib) \Julausisdmsunisadianinnsiain (Visualizations) Useneunienis
wanswanmnsAnadAfannsandoulmnasiufauiusiugly Selqaidundrouunuay (Matrix
Laboratory: MATLAB) [18] 7) lulalwvneu (Biopython) luanusiuileseduuiuivifannanuadasta
maﬂﬂﬂﬁ@umﬁﬁﬂizaumiaﬁqa Favilausimeniuinneulvegluguuuulemuvesa eudywdud
Ja13awna (Bioinformatics) lnwsjsliAnlausi3nmuaings dwmsunisussuianatoyadininediadl
UszAnsam wazannisdeulusunsudisndou 191 8) findumasing (Tk interface) 1udumofie
s limen dwiulinuiuiiesleairsdruinsdegldiiuunsmiin (TcU Tk GUI toolkit) [20]
9) S (UpSet) ilunsuansnmyateyaiinisdafuluguuuusming (Metric) Sauedosefiang
dmsumslianeiidaiinavestoyafifiyndeyauinnitaiuys fsanueuamaul (Venn) Alslasnse
verevnaldidediyatouaiiuanmiedun [21]
3) n1swmssudayateteal n1519deyassduiAud (Abundance) wagunngalud
(Taxonomy) ilenaaeulusunsud Mlndladvedlasyduunanviesy (Platform) Fransaumanuloimy
gosa aunsaieneideyalilasiuleuazaiaeieainsinaunmeeanny (DADA2) (8, 22]
2.3 niAdeiliAeades
unuUmdRUealeaivesdy 16 waesesiowe wnldduswudunudmnsunisinsgi
Tulasluleu ﬁamisziwammmsgﬁawaﬁa;ﬂa donnnediu Wang uazauy [22] o5uredimniyldlueg
n1sieuideranananteyan1sdnaisu (Denoising Algorithm) LﬁaLLﬂﬂé’wﬁUﬁmﬁauﬁ’unﬂﬁ%mﬁm
wal eendndeRananlunsinaidvediauiug laglioygelniiauund (Mismatch) uduaiiigs
fundaien 1 wa dednduieieaiauazia vinlieteaiini1uanizda (Unique Sequences) A3
aziBungs edlsfimuudiindfuieleatasiaruuiugigs uioainmudidouldssvisgadoyadian
MAvaIeMsAnm SsauuansafisndndesanunsatlugnisuanaiiianainuazUssananatn fedu
soslulssdeyaneunisinsigiatenis Ozkurt uazany (23] limunladay (Lotus2) WWulndlad
dmiunsinsgideyaueunanoudiaiud (Amplicon Sequence) AiflszanBaIwsuAINIEY Ay
wiiugn uazamanansalunsenadnsld (Reproducibility) 3awiunedladay Ao ATt uReuNS
N389a1RY (Filtering) n133mngu (Clustering) N13vENEaIRURIUNY (Seed Extension) miﬁﬂﬂ'sjm:f’w%’au
n13nsedleaiduie (Host DNA) wagnssuunaefusosisnseunqy deandsuiflsutuindosiotuii
i lasly aneny wagwelse’ (Mothur) wuinladamanunsadnnisteyaldisinilaswdeda 29 wh uasly
KadwsTusiugInd uenantuntsimuaTesdodmiuianisuariiessitoyalulaslulenes Lu uae
Ay [24] Innlulaslulonazunaasaesyngud (MicrobiomeAnalyst 2.0) tn3esdlesauladiinsuicas
(Web Application) Qﬂﬁ@um"ﬁymﬁawﬁ'wﬁmﬂaﬁaaiaﬁﬂ (Multi-Omics) wazn1sitasizvideyaidudou
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dmFutinifedldlddervgiuadinienindeuluswnsy 5995UN1IATIERIINTeyafiu (Raw
Sequencing data) fll#i3snTnaivesmamileaiueies?

dmsumAdeilfidenmwilmeunndueiesdiolunisiaulusunsy aonadostfuiuinulead
ylsianniedesdiounitlasdyersiuindedile (QIME 2 Artifact APY) WWudumesmaawlnmeu dugn
DONUUULNEMIULNINY Fransauina m%ar;:ﬁmsmwﬁmlﬂﬂﬂuiam ‘1'71'67@&mw‘hmﬁmwﬁ%@;ﬂaas}wa
Huszuvwaridldnieluaninuandenvosgfitnozldnta Uupyter Notebook) lildndudosls
Suwesinsuuuneunudladun [25] Mnlusunsuuazuideiifendesineiu uandiduiiagud
TUsunsunanuans usgnesnuuuuitofngquszasAiunnsafy Fadsnsiivesinavesanuddodmsu
TUsunsuiidesmsanudanguuarannsavinuane Wenisuisuilsituvedusunsuifluilagtuiu
flarduvodusunsuiiann uanssoaziBonadamsnei 1

M19199 1 Wisudisuilanduvedusunsundludagduivilanduvedusunsuniau

Waiduvasiusunsunsiaglutaguu

A tuvaslUsUNSUANAILN

a1y Tasraeieainndeyadu

Jan1sdoyatoleaIndwniiasnaiauaa

laday Indladasuiasdmsunisiiaseideyaweund
ABY

I3 a ¢ . P & ' £
Julnwneuan3ud (Script) Muwazdangu wuanizns
sdoya ldlylndlaunmue

lulaslulaueruidadaes insesllessulatdiniuainue
aIiAMNkALNMTIATIEIUaeN 1

Twssudayathiieldiunslinneivatems

lasinensfuindieiile Tnneudumesinedmiuianudu

Wswnsuivirnulegasadulidunsgiu wu wasilng

(fasta file) waziindluid (text file) vilvilianudnneuuay
l¥uneuenanmuindeuvesiaginle

doyaanng 1y Mdelnd (gza file) meluanimuinde
voslagy

2.4 NTOULIAANITIY
nsideiliiunsitaunTusunsudmiunssauazindnnnudifouresadeyalulasiule
ureniwilnmou annsndumioioaifiendieiBnisduduuunsatuyndumis fléaansaldouldi
yuNosnsNTin 9Umes uazaeuuudlatl dnszusumsianuieyddeya Ustanana uazuaniua
dwduihldinszisie Wsunsugnussfiudssndnmiuanugnieswasainng Yssduanuianele
nsldauandld vietnTransaume WethluAm uuazraasunsdinesioly

/”
T

13 = W
Tusunsudwiumssauuazidaarudidousesaeailuyadoya aruiisnalavaegldau

luTasluleufearenlnmeu

o msdudluuaTatunneumwLa (100% Exact match)

+ dudrsadliluunuunamiiin glwed uavreuselad UszAndnmvasiusunsy

e ATTUUNIIUABINLY Ussinana uavdsaen * AUANFBY

2
* AN

AN 1 NSOULLIAANITINY
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A5ATUNTIY

1. 13asilanis3dy

1.1 meiteassiildluvvauauanuiisnelalusunsulasuuvauauunisusziduny
flamelauuuinnsidin 5 sefu Usznausme 2 neu Ae neudl 1 Jeyamluvesireunuuaeuny uazaey
7l 2 arwianelavesildszuy Tnetesnmuuiadu 5 §1u $1uau 10 4o Fesnnuste 5 du ldud 1) e
aganlunslday 2) anugndfesvemmadnéild 3) mnusiaiilunisussuana 4) Aumnzauyes
dumesine uag 5) Anuiianelalaesiu Ingriun1suiAmIALaenndodsynINdamaINLayIngUTsan
PNUNTITAUNATINY 2 v TApudenndeainiu 1.00

1.2 mAfediimsvssidulssninmdanaiiafuanugniouazanui Tyndeyasiuau 4
9o niiaddelulasessduuuasuins audiugimnssuuazmalulag@inmuvienid (ulewe) d1iinay
Wamnineimansuazmaluladurisnnd (aanv.) 3¥eiierfugdunidludldvesienaidn Penaeus
monodon lagtdeya 16 wae1sesidue angrudeyaiduddle (NCBI) nsidndsdoyasnedeannsia
Iﬂiﬁﬂ?iﬁd‘ﬁ PRINA673004 [26], PRINA689097 [27], PRINA553862 [28] Uuae PRINA553862 [29]

1.3 in3esilolumsaunlusunsy leun 9fimezlindn 9Uimesudu Jmaagileldn (Visual
Studio Code) AasNUANTONY (Command prompt) wazmeluneu aeldan niindennisinnulas
laus13 Uszneushenous fiw wwwsn Tiln uuawaendu lulelwneu lasly Andumes wazdmen

2. ngudviang

naudhvnesuau 4 ausiniiu dmuussdiuanuimelalusunsuil THnsdadenuuuiaizas
punuaudiss 1) Gufufoinuidedubilasiulesiaons 2) fenusidudessmadoyaeeaian
vangnsnaaes 3) Wugldnuiiliiusunsuamesudainen ad3ine uasTiansaume

3, JumpuNELIUNTISY

3.1 nsyurunsaunTusunsuBueg aduduneuRauins19uNy 3LAs189 oenLuY i
nagov uaziiluldouate Weimulusunsulinevaussarusosmsvesdldauminiian einisldioas
weadaglinisiauilusunsudifianstalauniunsaun1saiuau [10]

3.2 n1sERNUUUTURIUNISTINLAEI T AuE deu Ss1eaniBuaded 1) 19lausslulelwmeou
srumaslnduosetoaivanun 2) wassueroaiduisdnou (Serie) wazwlanfulassadredoyauuy
adlsusnglausiiunudi (Pandas DataFrame) 3) Aumaduielea fiviloufuynsiummis Sequencel

= Sequence2 LiEJﬂ?ﬂﬁﬂ’]ifﬂ‘UﬂLL‘U‘UGIiﬁﬂu‘VlﬂGHLLVI‘HQ‘UB\‘lLaLaﬂJ (100% Exact Match Method) 4)
mauumwauaaamﬂu 2 nau ﬂauLLsniammamuLaLammwmmmaﬂu (ummmat.ammmimaama)
LLazﬁVULmawaua ﬂamn 2 mmﬁauammmamm%u (Remove Duplicates) Lwaiﬁ'lmsumaummamm
laigiuiae mﬂuuuwmamm 2 mmamuLLUU‘LGUﬂuamamwmmUwaﬂ (Left Join) 3eyndduLBLRE]

nauusnumdn szmﬁmiumi‘viamﬁmaﬂ,mwammmaaﬂﬂmmu vselunsaiuudiiudnuiueiod
swanusTesidueedd 5) Mniusuddueeaiilisituas sduuasralnl Wy sy
b692dfa926b5a7e01493ac39cffbc3f7 1w ASV 0001 tludiu way 6) Idswalulidufduan (Primary Key)
Tunmsideslssiumasdoyaossuiuduazunnelud aniuthudasyndeyaunsauiu 7) asudeyaie
loa aslnduazusunmuuunswiFindwen nsdlypdeyaunninanuen vie uanafuusunwuiile

fyadeyaliifiuaiuyn wanaian1ni 2

oY
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v

dugadoya g1ugatesa gmdoya
Abundance ASWs Taxonomy

wlasioyadulaseaing uwiasdoyalulaseaing wlasieyadulaseaing
Pandas Dataframe Pandas Series Uiy Dataframe Pandas Dataframe

Fum ASVs
asafiu 100 % wiali

stringl == string2

Talngariu ATI

v

y

VI ASVs VNt au ASVs finsafusen
uazsryuvaniaya

ugsLiu ASVs fawnuld 1 18y

' !

Lﬁam Dataframe wuu LEFT JOIN
380314 Dataframe 184 ASVs Asaumnyadaya (@ ASvs fided)
4 Dataframe ASYs Tiaudndiaanidn

!

Tuduau ASvs T ASVs
o lugniiluusiazgndoya | hidrflusasyadeya
» aiusywitegndoya 7o ariusswihsgadeya

* URTINETT ASVs

v A 4 r

asasvalmdlin ASvs ‘
P P

| WRgiantad ASVs a@eslles

ﬁ"uﬁagﬂ Taxonomy

ihddwdnuas ASVs sniFeulen [
ﬁ'u%'aavja Abundance

o Jufdgndn (Primary key)
o lidndaivdoyadus

| |

¢ uatoua ASVs M31uuad (Fasta file)

iaya Abundance wrazs
115931 (Merge)

ihdioya Taxonomy usasan

o uaagunsEn/laddn way AwEIwDY ASVs 31159 (Merge)

* Upset / Vann Diagram

| !

wadaya Abundance 510D Hataya Taxonomy 7153WE7
(Text file) (Text file)

AN 2 LR UANTURBUNITTILLALAIIAAUGITDU

a

4. adanlglun1339e Lo Aedes wazdulenuuaasgu asnsaulannununevaaIAzuy [30]
il

2e

ANRAYYINNU 4.51 — 5.00 UUIPANUIN SEAUALIN
ANRAYYINAY 3.51 — 4.50 BUNYAINNIN SLAUR
ANRABYINNU 2.51 — 3.50 BUNEANNIN SEAUUIUNAS

24| Vol 11 No. 2 July - December 2025



NIANTIVININIUTEYNALTnAlUlagasaume

ANRABYINAU 1.51 — 2.50 MUNYANNIN SEAULDY
ANRABLYINAY 1.00 — 1.50 MUNYAINNIN SEAULBYLIN

NaN1538

1. wamsiaulusunsudmiunissiuazidaninududou

1.1. fldundnaedusunsuiifeinidoduiineuasiiasaume (Actor) Favluniaidida
sfduianunroslusunsy flémuivfduiussuilsdiduded 1) Smunlnddsardndadaya
2) Sruddurenoloal 3) TunaraudRUTesaleaifitnty 4) afstandnlwilituiowaifsiuiu 5)
aahaslndveaeloaifisud 6) srutoyasziuiiud 7) uuazdenteyasstufudiusiaoiod
Tvai 8) araindlwdvasdoyaertuiudfisinud 9) swdeyaunnaeluil 10) suuuazidendayaunnye
Tufifuswaeteatlni 11) a1aiindlidvesdoyaunnueluiiisiuuda 12) arslidssnuagusiuaue
aifiduarlaitniu way 13) afeamnsmiinandiuiueioaiiouaslianty uansfanmd 3

E fiwuauazia
daymbudn £
mwaua . dudaya andioya
Abur\dan:e Sequenca Taxonomy

uuwim D . dnr sy
] Ahundance ket Sequences
B 3
dapandioya s Vioalea ID
Abundance shialmlvas ASVs 71 Taxonomy

5 o
duandoya
—_— >,
II Aaneswanuagl
% Summary reports.

afrantmnswliin

deaandaya
Taxonomy

MW 3 wuudnaesAnudniussenieglandavslunisihfelsidunmanvedusunsy

1.2 maw3ealidiudn feufiuriddsihureuwuudnsensidiosonldlusunsy deundouind
Inlddmsudeyminitneu nsksenlwdusznoaude 3 @ 1) mafmusdnussimi (Prefix_id) vosssia
LoLeEd Wy “ASV_” 2) miisuLﬁumﬂLLﬂmﬁ'ﬁaamsﬁumamﬂiﬂmﬂiu (output_path) 1y C:\output 3)
nsszygadeyainsaionedutifiesdufisudiu (Tab) Ussnousae Jeyadeya (dataset name)
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wWunmsludenadlva (sequence file) d@unisludsozduiudlng (abundance file) wagidunsluum
naludlwg (taxonomy file) AosAumeuiiuituii Lansanwi 4

= input.txt . + |
H . H = == h »a

File  Edit  View Hi~ =~ B I & # - & B
# |

+ mawsnsliazwsulusunsy

#

# Key WAz value HONAUGAIY TaB

prefix_id AsV_

output path C:\new_version\multimerge\realloutput

#

# DATASET DEFINITIONS

#

dataset_name  sequence_file abundance_file taxonomy_file

Set_1 C:\new_version\multimerge\real\l-sequences.fasta C:\new_version\multimerge\real\l-abundance.txt C:\new_version\multimerge\real\l-taxonomy.txt
Set_2  C:\new_version\multimerge\real\2-sequences.fasta C:\new_version\multimerge\real\2-abundance.txt C:\new_versicn\multimerge\real\2-taxanomy. txt
Set_3  C:\new_version\multimerge'reall3-sequences.fasta C:\new_version\multimerge\real\3-abundance. txt C:\new_versien\multimerge\real\3-taxcnomy. txt
Set 4  C:\new_version\multimergereal\4-sequences.fasta C:\new_version\multimerge\real\4-abundance.txt C:\new_versien\multimerge\real\4-taxonemy.txt

Ln1, Col 50 996 characters Plain text 100% Unix (LF)

UTF-8
AN 4 nsemseulndugn

ﬁaaéwnlvﬂéﬁagaLaLafﬁﬁﬁwuﬂﬁxmumﬁmeﬁumqﬁwlﬂﬁmﬂ lassasnavealwadl 2 @ 1)
vssiRdutufudieiaiomune > audeiduleniosiavesdiiuieedd 1wy >ASV 1 nde
>53a62e500286ce516ed6bcd9a363299b 2) UssHindnNfauTTinduildiAuasuLeIRaIvRdY 16
L0EpnS0N515Ue Usenousednus A, G, C way T LanIssnIni 5

65-sequences.fasta * +
File  Edit  View D 2 @

>53a62e5@8286ce516edbbcd9a363299b

GCAGCCATGCCGCGTATOTGAAGAAGGCC T TCGGGT TATAAAGCACT T TCAGTCGTGAGGAAGGTAGTGTAGTTAATAGC TGCATTATTTGACGT TAGCGACAGAAGAAGCACCGGCTAACTCCGTGCCA
GCAGCCGCGGTAATACGGAGGGTGCGAGCGT TAATCGGAAT TACTGGGCGTARAGCGCATGCAGGTGATTTGTTAAGTCAGATGTGAAAGCCCGGGECTCAACCTCGOAATTGCATTTGAAACTGGCAGA
CTAGAGTACTGTAGAGGGGGETAGAAT TTCAGGTGTAGCGGTGAAATGCGTAGAGATC TEGAAGGAATACCGETGGCGAAGGCEECCCCCTGEACAGATAC
>7babfe69cedadasadl3752d4cafaecar

GCAGCCATGCCGCGTATGTGAAGAAGGCCTTCGGGT TATAAAGCACTT TCAGT TGTGAGGAAAGGT TAGTCGCTAATATCGGC TAGC TGTGACGT TAGCAACAGAAGAAGCACCGGCTAACTCCGTGCCA
GCAGCCGCGGTAATACGGAGGGTGCGAGCGT TAATCGGAAT TACTGGGCGTARAGCGCGTGTAGGTGECTTGTTAAGCCAGATGTGAAAGCCCCGGOCTCAACCTGGEAACTGCATTTGOAACTGGCAGE
CTAGAGTTTTGTAGAGGGTGGTAGAAT TTCAGGTGTAGCGGTGAAATGCGTAGAGATC TEGAAGGAATACCGETGGCGAAGGCEACCACCTGGCCAATAAC
>6C5662650d96cd3254a64638d82bbebe

CCAGCCATGCCGCGTGCAGGAAGACTGCCCTATGEGET TATARACTGCTTTTATACAGGAAGAATAAGCCTTACGTGTAAGGTGATGACGETACTGTAAGAATAAGGACCGGCTAACTCCGTGCCAGCAGT
CGCGGETAATACGGAGGGTCCGAGCGTTATCCGRAATTATTGGETT TAAAGGGTCCGTAGGCGGATGAT TAAGTCAGGGETGAAAGT TTGCAGCTCAACTGTAARATTGCCTTTGATACTGGTTATCTTGA
GTTGTATTGAAGTAGGCOEAATATETAGTGTAGLGETGAAATGCATAGATAT TACATAGAACACCAAT TGCGAAGELAGC TTACTAAGTACTAAC

>da4819cd886T7c7he287232fed7c7bdb

GCAGCCATGCCGCGTATATGAAGAAGGCCTTCGGAT TATAAAGTACTTTCAGCAGTGAGGAAGGTGGATATGTTAATAGCATACTCATTTGACGT TAGC TGCAGAAGAAGCACCOGCTAACTCCGTGCCA
GCAGCCGCGETAATACGGAGGGTGCGAGCGT TAATCGRAAT TACTGEGCGTARAGCGCATGCAGGTGGTTTGT TAAGTCAGATGTGAAAGCCCGGEECTCAACCTCGEAATTGCATTTGAAACTGGCARA
CTAGAGTACTGTAGAGGEGLETAGAAT TTCAGGTGTAGCGOTGAAATGLGTAGAGATC TEAAGGAATACCGETEELEAAGGCOELCCCCTORACAGATALC
>41be8f5d97575f481c51029139Fd46T6

GCAGCCATGCCGCGTATATGAAGAAGGCCTTCGGAT TATAAAGTACTTTCAGCAGTGAGGAAGOTGGOTATGTTAATAGCATATTCATTTGACGT TAGC TGCAGAAGAAGCACCOGCTAACTCCGTGCCA
GCAGCCGCGETAATACGGAGGGTGCGAGCGT TAATCGRAAT TACTGEGCGTARAGCGCATGCAGGTGGTTTGT TAAGTCAGATGTGAAAGCCCGGEECTCAACCTCGEAATTGCATTTGAAACTGGCARA
CTAGAGTACTGTAGAGGOGLETAGAAT TTCAGGTGTAGCGOTGAAATGLETAGAGATC TEAAGGAATACCGLTEELEAAGGCOGLCCCCTORACAGATAC
>5d6671b9cd7fb61eB1c17e71ad44d1d

GCAGCCATGCCGCGTATATGAAGAAGGCCTTCGGAT TATAAAGTACTTTCAGCAGTGAGGAAGGCAGGTACGTTAATAGCGTGCTTGTTTGACGT TAGC TGCAGAAGAAGCACCOGCTAACTCCGTGCCA
GCAGCCGCGETAATACGGAGGGTGCGAGCGT TAATCGRAAT TACTGEGCGTAAAGCGCATGCAGGTGGTTTGT TAAGTCAGATGTGAAAGCCCGGAECTCAACCTCGGAATTGCATTTGAAACTGGCAGA
CTAGAGTACTGTAGAGGOGLETAGAAT TTCAGGTGTAGCGOTGAAATGLETAGAGATC TEAAGGAATACCGLTEELEAAGGCOGLCCCCTORACAGATAC

Ln1, Col1 4,769,199 characters Plain text 100% Unix (LF) UTF-8
MR 5 fpg1eaRuLaleaINNIUNTEUIUNTIAS AU e LAY

nsuanaradmivduRadedlduuunsniln ndinesenlnddndudy desiiuiAdmuaou
wuuAnsouriasanllUSWATUAILAEY “python gui_merge_app.py” TumaunIstdunasil 1) nady
“Browse” LaonlWdundn 2) Asunaly “Run Merge Process” daulkaninausenauniy 3 uilufe
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3) WUURUAMATINTIN “Visualization” tleuansmuduiussznitayadoya 4) wiusisauagy
“Summary Table” iflauaninnugnivesaind STuiuseaiuiazgatoya Suiueeaifitwarlidn
semieyedeya 5) anvneuiiuidenlosdslrldnasing 4 “Output Files” Uszneumeliidsusmveoies
fig1uazlaign (Asvs overlapping.txt) Wiadnlwdveeieainiimuasialnluasidnaudidouud
(ASVs_sequences.fasta) lWdnnssasudnuineteaivazaieIvederedl (summary ASVs.txt) lildes
Tuifudfisuuazidoutusiaeeailviudy (merge_abundances.txt) lidunneeluiifisiuuasidouiu
sWaloleaTloflninds (merge taxonomy.txt) wansianmil 6

¢ ASVs Merge Tool (N-sets) - o x W

#onlwa input.txt
T some
Visualization a =
3 5
UpSet Plot of ASV Intersections

18103

15000 1

g
€ -
£ 10000 1 il 9287
2 6459
g
€ 5000
091984
o) BEssasussins12 91 58 58 9
1343 Set 3 [ J
7140 Set 4 L]
12311 Set_2 [ J
21134 set1 @

20000 ©

dl 14 o U 1 a 1 v a
NINN 6 ﬂ?{hNWuu@%ﬂ?iuﬁﬂJNaﬁWMiUﬁ?umﬂﬁaQI%uUUﬂiWWWﬂ

a

TWsunsuiamuenatnaiusaiauldvudiuiaseglduuunsniniiauuussuuu{yu
land (Windows) Jldgeanunsaldnuldvuneumnuala iveliamnsainulivussuudjiRnisaund
wiu gdus (Ubuntu) tnenaansiilaumiloutuiudiufnseglduuunsimin uansdaning 7

| C:\Windows\System32\cmd.e X + v

Microsoft Windows [Version 10.0.26100.6899]
(c) Microsoft Corporation. All rights reserved.

C:\Windows\System32>cd C:\new_version\multimerge

C:\new_version\multimerge>python merge_n_sets.py —f input.txt
Starting data processing...
—> Loading dataset 'Set_1' from 'C:\new_version\multimerge\reall\l-sequences.fasta'...
—> Loading dataset 'Set_2' from 'C:\new_version\multimerge\real\2-sequences.fasta'...
-> Loading dataset 'Set_3' from 'C:\new_version\multimerge\real\3-sequences.fasta'...
Step 1: Loaded 3 datasets successfully.
Step 2: Found 33563 total unique sequences.
Step 3: Calculated overlaps. Now generating output files...
Step 4: All files generated successfully.
Total processing time: 5.57 seconds

C:\new_version\multimerge>|
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ABSTRACT

The objectives of this research and development were 1) to develop a website for the
Digital Business Computer Program, Faculty of Business Administration, Bangkok Thonburi University,
and 2) to examine users’ satisfaction with the developed website. The study was conducted in
two phases. Phase 1 involved the development of the program website, whose quality was
evaluated by three experts. Phase 2 focused on assessing the satisfaction of 145 users who
accessed the website. The research instrument was a website satisfaction questionnaire, and the
data were analyzed using mean and standard deviation.

The research results revealed that 1) the website was successfully developed according

to the defined scope, covering essential aspects such as curriculum details, course information,
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faculty members, study plans, tuition fees, and general news and announcements, thereby serving
both current students and prospective students interested in the program. The overall quality
evaluation by experts was at a high level (X = 4.47,S.D. = 0.60) and 2) Users’ overall satisfaction
with the Digital Business Computer Program website was at the highest level (X = 4.57, S.D. = 0.45).
The aspect with the highest satisfaction was usefulness and applicability (X =4.61,S.D. =0.46),
followed by content (X = 4.56, S.D. = 0.47) and website design and layout (X = 4.55, S.D. = 0.50),

respectively.

Keywords : Website Development; Digital Business Computer Department; Satisfaction
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ABSTRACT

This research aimed 1) to examine the level of technology acceptance that influences
service provision for quality improvement toward excellence; 2) to study the level of service quality
aimed at excellence; and 3) to investigate the factors affecting service provision for quality
improvement toward excellence, using the case of the CCTV network security system at Ubon
Ratchathani Rajabhat University. The sample size, calculated using Cochran’s formula for an
unknown population, was 385 respondents. The research instrument was a questionnaire with an
overall reliability coefficient of .90.
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The findings revealed that, overall, technology acceptance was at a high level. When
considering each dimension, the three highest-rated aspects were, respectively, perceived ease of
use, perceived usefulness, and attitude toward using the technology. Service quality, in general,
was also found to be at a high level. The three highest-rated dimensions were reliability, followed
by assurance for service recipients, and empathy toward service recipients. The factors of perceived
usefulness, perceived ease of use, and attitude toward use were found to significantly influence
service provision for quality improvement toward excellence. Together, these variables explained
48.81% of the variance in service quality toward excellence (R Adj= .481) at the .01 level of
statistical significance, in the context of the CCTV network security system at Ubon Ratchathani

Rajabhat University.

Keyword : Technology Acceptance, CCTV, Service Quality, Service for Excellence
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ABSTRACT

The purposes of this research were 1) to design and develop creative “Pramothai Movie”
media to promote local tourism in Kham Khuean Kaeo District, Yasothon Province; 2) to examine
the quality of the developed creative media; and 3) to investigate viewers’ satisfaction with the
creative media. The target group consisted of 3 experts and 30 viewers of the creative media
developed by the researcher, selected using cluster sampling. The research instruments were: the
“Pramothai Movie” creative media for promoting local tourism in Kham Khuean Kaeo District,
Yasothon Province, a media quality evaluation form, and a viewer satisfaction questionnaire. Data
were analyzed using mean and standard deviation.

The research findings showed that 1) the creative “Pramothai Movie” media presented
accurate content, employed attractive artistic elements, and was able to promote local tourism

effectively; 2) the overall quality of the creative media across the four evaluated dimensions was
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at the highest level (X= 4.54, S.D. = 0.47); and 3) viewers’ satisfaction with the creative “Pramothai
Movie” media was also at the highest level ( X= 4.55, S.D. = 0.45).

Keywords : Creative Media, Pramothai Movie, Promote Local Tourism
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ABSTRACT

The purposes of this research were 1) to analyze, design, and develop an electricity and
water billing system for shops, with a case study of shops in Rong Chang, Prince of Songkla
University; and 2) to evaluate user satisfaction with the developed system. The system was
implemented as a web application with an API. The frontend was developed using Vue.js, while
the backend utilized the Spring Boot framework connected to a MySQL database.
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The research findings showed that the electricity and water billing system for shops
consists of two main components. The first component allows store tenants to view their latest
monthly utility bill and print it as an invoice. The second component implements role-based access
control, including: meter readers, who can record and edit current water and electricity meter
readings; financial officers, who can view all utility reports for the latest month and update payment
statuses; officers of the Division of Physical Systems and Environment, who can access all utility
reports for the latest month; and system administrators, who can manage user accounts, shop
information, and utility rates. In addition, all users can update their personal information and
passwords. User satisfaction was evaluated from a sample of 23 users, using descriptive statistics
(mean and standard deviation). The results indicated that overall satisfaction with the system was
at a high level (X = 4.37, S.D. = 0.63).

Keywords : Web Application, Billing System, Electricity Bill, Water Bill
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int electUsage = 0;

if(currentElect.isPresent()) {
if (previousElect.isPresent ()) {

// case (=) => 0

electUsage = Math.max(0,currentElect.get () .getValue() - previousElect.get () .getValue()):
} else {

// case previous = 0

electUsage = currentElect.get () .getValue() ;

}

// swendiwetin 2 e TASuuion

int currentWaterTotal = (lcurrentWater.isEmpty()) 2
currentWater.stream() .mapToInt (WaterMeter::getValue) .sum() : 0;

int previousWaterTotal = (!previousWater.isEmpty()) °?
previousWater.stream() .mapTolInt (WaterMeter: :getValue) .sum() : 0;

// find different

int waterUsage = Math.max(0, currentWaterTotal - previousWaterTotal);

2N 4 AFIENaDILERINITAINIA Usage Uni

// calculate price
int waterPrice = waterUsage * rated.get () .getRatePerUnit(); // 1 unit / 24 B

int electPrice = 0;
if (electUsage <= 150) {

electPrice = electUsage * ratel.get().getRatePerUnit(); // 5 bath
} else if (electUsage <= 500 && electUsage >=151) {

electPrice = (150 * ratel.get () .getRatePerUnit()) +
(electUsage - 150) * rate2.get().getRatePerUnit(); // & bath

} else if (electUsage >= 501) {

electPrice = (150 * ratel.get () .getRatePerUnit()) +
(350 * rate2.get () .getRatePerUnit()) +
(electUsage — 500) * rate3.get () .getRatePerUnit(); // 7 bath
}
int total = electPrice + waterPrice;
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ABSTRACT

The objectives of this research were 1) to develop a support system for assessing and monitoring
depressive symptoms among students at the Islamic Sciences Demonstration School, Prince of
Songkla University; 2) to examine the effectiveness of the developed support system; and 3) to
investigate user satisfaction with the system. The sample consisted of three experts specializing in
design and technology, system design and development, and psychology and guidance and 40
users, including teachers, staff, and students at the Islamic Sciences Demonstration School. The
research instruments comprised: 1) the web-based support system for assessing and monitoring
student depression using the PHQ-A; 2) a system effectiveness evaluation form; and 3) a user
satisfaction questionnaire.

The research findings indicated that: 1) the support system for assessing and monitoring

student depression was successfully developed as a web application, with three main user groups:
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students, homeroom teachers/advisors, and psychologists; 2) the overall effectiveness of the
developed system was rated at a high level (X= 4.46, S.D. = 0.53); and 3) users’ overall satisfaction
with the support system was rated at the highest level (X = 4.55, S.D. = 0.71).

Keywords : Support System, Depression, Web Application, System Development
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AMEBai PHQ-A fidanuasansednigluge (Cronbach's O = 0.89) Husgansamlunisnsiamaniy

'
a a o

FumiregluszAungeusuls (AUC = 0.79, 95% Cl = 0.72 - 0.85) undusedn3ainaninlun1snsiam
AMzRaUNANI991TLAIaY 9 (AUC = 0.68, 95 % Cl = 0.58 - 0.77) tazn1zinniea (AUC = 0.53, 95 %
Cl = 0.41 - 0.65). wandbiiudsnaaniinilninerfsensulddmsunisdanseuiioidadelsaduadh

wildlgdmSunnigiinuninisersunidy q vsenianinaluisiuyieds

ASDULUIANVDINISIAY

UsZANSNTNYDI5ZUU
- AUASIIINAINABINIS(Function

Requirement)

\ 4

- Auasanulenuntng

(Function)
- fuAnudtgRenisieu (Usability)
STUUYLmED lUN1TUsTEIEY - fudseansam (Performance)
Azdaain - fumsinwianudasaievesdeya

- huuUseiiiu PHQ-A (Security)
- Juiinuagfnmuwa
- KARINATIEYAAD auswelavasdldau

- AuessiuAudBINIsvely

A 4

- uAudRenSIgaY
- muanuaenduvestoya

AN 1 ASEULLIARYBINITIVY
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1. w3aeiian1s3de

1.1 GuueundindussudiemaeinissulunsussiiiuwasinaunizduaivesinGeu lsaseu
ANSMINYINNTIAAIN UMNINYINUEIAIUATUNS

1.2 wuusziduusgandnimeesnisvinauvesssuuaismasinissulunisusyifiuiasfnaa
AMETULAT VRTINS

1.3 wuuaeunuanuinalavesgldanusessuuhemiotniseulunisussdiuaginnuniig
Fuiatveatinidou Fa1un1snsadeuAduilauaenndeduiien (Index of item-Objective
Congruence : 100) MNETBIVIY 113U 3 v Uszneusie o1ansdfuniseenuuuuazmalulad
nimnsgaudnwidunisesnuuuiariaussuy wazindnivenaznisiuzuul Jaladuiiaan
aamﬂé’aﬂl,%al,ﬁamﬂuaqquaaumunnﬂﬁa winfu 1

2. Uszrnsuaznguiegng

2.1 Yseng fie tniSeu A3 wazyaans 1saseuasnive1n1sdaan unine deawaiuasuns
TneiutinFou $1u0u 359 AU way AguATyARINg 45 AU ITIANA 404 AL

2.2 Nguiege Ae WniSeu AgLAazyAaINT TsaSeuaSninen1sdaay unIne deaaiuasuns
Tnenfutinideu $1uau 30 AU uae AsUARYARINT 10 AU SR 40 A AldnaInmsdeniuuiIzas

(Purposive Sampling)

3. UNBUNITANTUNITIVY

va o

midelundal ”qw@i’wLﬁumﬁ%’amuﬁmqﬂszmﬁﬁaﬁ
3.1 mamuszuutIewmdetiniseulunisussliukasfnnunieduaivesinGeu lsuieu
adninenisdaay uninendeasvaiueiung Taefiduldlétunountsfmuiuoundiatuniundn
(System Development Life Cycle : SDLC) [14] @sUsznausie 5 Fupou il
%umauﬁ 1 AI9IATIZALAZIINLNUAIINABINT (Requirement Analysis and Planning)
{Afuldamamnudisamsvesglésruunniuims aguszdndu uariindeinenlsadeu neldnisaouna
AufipsnuuUesAT Welildnmuvesszuuiimngauiuuiunmsldauaisuaniufinu Sewud
Hléieanssruuilannsal B ouiuuuy ssifiunneBuasmenuulssidiu PHQ-A Yufinuaz@nniama
nsUsziiuegnaduszuy Tringuazindeinendnfedeyanudvsiidvun uazanunsasienunadounds
iiolduszneunisnaunuguatismdetniiousioyana lnsasuauautindnveassuuiidosiamn
Uszneume n1sussiun1isdues PHQ-A nmsdaiudoyaseunna nsuaninaseudounds nsuds
Laauﬂiﬁﬁ’ﬂﬁ'ﬂuﬁmmﬁm waznsimuadnEEld (Role-Based Access Control)
Fumauil 2 waﬂmﬂlmmmmaamiﬁuaamﬁu ARdelanntiuniseeniuussuuluaudiu loun
1) nseeniuuguteyalagldgruteyanaraiiosesiunisidienseuaznsidrfiasiiu Web Application
wiouimunlassasiedoya wu JayauniSeu nan1sUsediu Jeyanjuaztindninen way Log n1sldeu
s3Uv 2) MIeenuuvddnadellilagld HTML, CSS uaz JavaScript UuLUIAR Responsive Design Lilelsk
Idauldagainuugunsainnmi aseuaguvtiviuuuUsediu wiuansnan1sussdu wagntinisianiy
dm3uaguazindsiven uay 3) MseenuuulasaiIaNSINILYBITEUUHY Use Case Diagram fan1wdl
1 iouansunumvesgldusazszian 1wy dnifouivhuuuussiiu PHQ-A waggranisussidiu agusyd

v
o

Fuigsenurasiniteuyseity uaslindningnidndleyavestinssuniamuaiiialdusenaunsiinn iy
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FWUUMAREUATIZTLAT
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A 2 Use Case Diagram LaAIN1TNNIUYDITEUY

AN 2 Use Case Diagram wandn15¥191u2845uy azifiulddndnSeuaiuisasia
LuuMAgoUAE T guansUsziY Juinnanisussidiu wargsionumsUssiiuiiiiuanlel diueg
UsrdduannsngmenunsUssdivsesinGoudsduld vuuunegeunnisiuaimemuies wavgna
nsUsaduld wildanmnsoduiinuantsUssifiunesauies warliansagaesunisssiduiomn was
fndningramnsaginenunistssiiuresindouiuaiiianisinnuuar Ifs1Usnwiegelndda
uuunageunMvduasuazgnansuszdiuvesmuedla

fupoudl 3 Asuliimunszuy Web Application dmsunmstszananauasioudegiudoya
$U HTML, CSS wag JavaScript dwsudiunanina lngsyuugnasnuuulisesiunisldauuugunsal
WANWAZUTENDUMENTEUIUNMITRAUIMAN LAk n1sadsiuuyseddiu PHQ-A 31uau 9 do wiauileidu
Amnaazuuusalulia nsutssefuamsuLssunasintndninelsaoulinsiudu waznstudin
Touaasgrudoyariufivdansusziiiu n1sWann Backend tiesesiunstuiinua nismsdeyamuansild
NILARITIBUTITIBYARALAZII8TEY TanTen1sUnTadeyadiuyanavesiniieudmiudlduiengs
3L Frontend 19U win1suanananziuuLayseiuaadss nihdmiung wagnihseauagy
dmsuiindningt uazn1simunansgliuuy Role-Based Access Control wiseanidu 3 unun éun
Tnidoufiasaruuulssiiuuasguadounds agUssdtufidnfdeyaamzindeuluiio mues uay
tindsinefianansogdeyatindsuimunitetluldlumsineuaslisuinwmedieioiios
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Fumouil 4 nMsmadeUsTUY (Testing) miwmaamwuﬂizﬂauﬁaaﬂﬁwmaauﬂaﬁ%’uﬁugm
nsnageunsldnuass uagnismegeuiuaulasadiey laedidulansiaaeuilandundnvessyuu wu
nsvhuuuysedly nmstudindeya nisisdeyaseny waznisduansuuy Weliiulainnisieu
YNABIATUNIY ?\]’1ﬂﬁuﬁ’]LﬁUHﬁWﬂaQUﬁUﬁjﬂ%ﬁﬁ laun dniSeu ﬂgﬂisﬁ%%u waziindnine Weussiiu
ANNEADNITLTIU mm%’mmumaqﬂmtﬂama wazAMUEzAINluNSAnATSeu uenani Jmnaeu
AuUaendvvesdoya 1 M3sadnsnsdnds nm’]amub’ﬂ%’lﬁlwmmauamaqwau WAZAIUYNFDY
Y9959 ULInuTayauugIutoya ImUwaammsmaaumammu%mmUiUUiﬁvUUWaummm%’u
nowihlUlguasa

Funoudt 5 N350335 wuazUsuU 958Uy (Maintenance) Mn1susulganasuily
TouNNIBIveITEUUTaIN g g ulanaaaddas ImammamamamumﬂsﬂmmLwamlﬂ‘dﬁ‘uﬂiq

suulviusEavsnmungeau

3.2 MSANWIUTEANTAMUBINTTVINNUYBITEULTIewmaetns sulun1sUsEliulasinn1un1ie
FumwosiniFeu §ifeldindunisussiliulssaniamusnisienueesssuy neuannsaiiauuy
Uszifiudseansnmusanisvhauvesszuy Wusuulssdiuanudadiuisrtuanufionelefidnents
Feuesszuy Wivunnasiunnsdiulszanan (Rating Scale) nu3SvesdiAsy (Liker) 3ail 5 szév
fie 11nfiga 11 Urunans tes waztiesiign udithuuuussiliussaninwnaziivueundinduile
fimuitu THderm1g) 3 v vhnsussdulssansameesnisiauressyuy andudideinanis
UsziiulUTinsent Ingltaifidonssann liun Anedoiavadn wazdiudoauunnsgiu

3.3 nsfnwanuianelavesgldanudessuuisinisdniseulunisussiliukasinaiun1ie
FuAasrweinisey Qﬁ%’avlﬁﬁ’lLﬁumiﬁﬂmmmﬁqwﬂa%adéﬂ%mwiaiwuﬁiﬁﬁwm%u TnaBuanadis
wuugeuauANLTenalave it Juwvulszdfiupnudadiuieatuanufioelafifidenisinures
szuu MivunnasiunnsdiuUszanal (Rating Scale) AMu3Svesdiism (Likert) 3sil 5 52y fie un
fign 1n Ununan vies uaslieniign withuuuaeunufildimuntu 1deamgy 3 viw Ussiiuddeil
Arwaenndoudaiev (100) mﬂﬁ?ué’%’aﬁ’]Lmuaaummﬁw"mmmsﬁmiﬂszLﬁumé’ﬂuﬁmmaamﬂa”aqLGTN
domlUligldnurhmsdssiduafeelafilessuy udwhnisiesie tneldadfidemssaun W
Auadsiaradn uavdudonuumasgm

a. adaNHlun19338 1fun Jewas Aedy drudesuunnsgiu [15) Intsaildifeuiuinasini s
Ussidly daif

AaAsWiy 4.51 - 500 AL SEHUINTIEN

ARAEWIAU 3.51 - 4.50 MNEAINT STAULN

ARG 2,51 — 3.50 MNEANI STFUUIUNETS

ARdEindU 1.51 - 2,50 wnenud syauties

ARRWINAU 1.01 - 1.50 M18ANIN ixﬁuﬁaaﬁqm

NaN15338

1. NaN1ISNAIUISTUUTIgwdaunisaulun1sUsEliuLasAnn1NA1TuAS1va NS o 1saSeudanse
INYINTDFANN UM INYIFYFHIVANUATUNS
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FRdsldanunisimunszuudiswietnteulunsussidiuiasfnnuaisduasivesinGeu
MUTURBUNTHAILILOUNFIATUAUMAN (System Development Life Cycle : SDLC) lagtdoyaain
ANSANYI LAZIATIEY UITAVINTLUU WARIFININA 3 — 7

® Gnsou - | 2 agignanns - IR

S:UUBDEIKED qQua Us:bu ua:damu gumwoa

dniSou
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dududdau

@ Username ® Password

Username Password

AN 3 LAASVLNINENYBITEUUTEME NS suluNSUSEIRULALRANNNIETULAS 1B NS gU

i 3 WunihwanszuuhemdeinissulunisuszfivuasinnunisduaivesinGeu
TsaSeuanSnivennisdaany uninerdeawauasuns Wumhusniflénudosdrdssuuiiodluldnu

wunadaumoa:BulAst PHQ-A

1 OiSeugdngy nd noonse niadunso .

2 dnEouds Lidouauls wEoliwarwau nawhioco a [ ]

3. UniEuuuunSUUIN Fndouiedu HEduuUI L
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9nnmd 5 WunihuanssansussifiunnsfuaivesinGou nieudeuuziiilunisgua lne
nBouannsanatuiufinuansmeaeuiiteiiudeyalidmiumsinnudounds madnGeulinetuiin
szuufiarlitufinteyaadlugiudeya Mediilelinmsussduimuinisiienugnd ssuazasfouaninaie
wntu sruuldimuntianauusthligEswhwuunaaeulneussesisosation 2 dUanidends uay
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Wauns weldlunsinmuwasUseliunneduasiavunsa bl
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s:uunaavHamsUufindayauvunagouma:8utast PHQ-A
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Wdnee [ i T
Bnnen [ uth e
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A 7 wanaiihdeyatiniseulunisgenunanisusziiuvesinEsuiciuin

anand 7 WuniuansdeyainiFoulunisgieaunanisussidiuvesiniFoufiniumn
FeiindnineweddsuFeuiianignenunanisussidunsduaivesinFounn uazasiuinuiians
penusansUszdulfiameduiiowenduasiivinwuihdy Weldlumsieniu hemde qua uagli
mUsnwuntnissudusneyananeld

2. Han15UsL UYL ANS ANV IN1STNUVBISEUUTEMR BTNt R TuN1sUSSIULASAANINA12Y
FuAd1vnEyY
Qﬁ%’aﬁ%ﬁumiﬂixLzﬁuﬂis%m%mwmaamiﬁﬂmuﬁuaﬁzwﬂhaLmﬁaﬁﬂSaﬁLuﬂﬁUﬁzLﬁuu,az

a =

Anmun1ieduasivesinEey lnegdiednviy 319U 3 v ndudiansussiluin e gideaaia

¥ '
N a

WUFIUTBUAUNUILAZATURR  WARIRINNTIN

A15719% 1 Nan5USEEUUSEANS A NVBINNTYINUTBITTUUThewaa TS sulun1sUSTULAT AnR1UN Y

FuasweiniGey

3189 X S.D. wuana

1. AUATINUANIUARBINTS (Function Requirement) 4.50 0.52 1A
1.1 anuansalumssenldnulussuugiudeya 4.66 0.58 wnilan
1.2 anuannsavesszuulunisduiindeya 4.66 0.58 wniige

1.3 avanunsavessyuulunsiauedoys 4.33 0.58 U

1.4 anuanansalunsSenldnuszuugiuteys 4.33 0.58 1N

2. faugnusavirauldanamiil (Function) 4.50 0.52 1N

2.1 pnugnaeIveIN1sviusEuulun sy 4.00 0.00 1N
2.2 pnugnaedtunsinussinnasduas 4.66 0.58 wnilge
2.3 anugnaesvesszuulunsiuiinuanisuszidiu 5.00 0.00 wniige
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A157197 1 Han15UsEEIUUSEANS A NYBINISYINUTBIsTUUTewae NS sulun1sUsT LA ARRIUN Y
FuAsvpansey (fe)

2.4 pmugnessvesszuulunsiiauedeya 4.33 0.58 10
3. auanudnegramsidey (Usability) 4.33 0.62 110
3.1 anuhwlunsidnfisdeyauazguuuunsidnussuy 4.33 0.58 1N
3.2 myesnuuulildnuie wylidudeu 4.33 0.58 1N

3.3 anushzadlumyneihuviesduusznouuuIenm 4.66 0.58 wniign
3.4 pnuwmngadlunisifenldvunnvesidnysuuaenn 4.33 0.58 1N
3.5 pnumnzanlun1sulausradnsvedaya 4.00 1.00 1N
4. p1uUsEaN3n N (Performance) 4.40 0.50 N
4.1 mdilumsuanssaainmsifenloamne 4.33 0.58 1N
4.2 anusilunishnderiugudeya 4.33 0.58 1N

4.3 anusilunistudin Usuusedeya 4.67 0.58 Wil
4.4 anusiunmaiiauedeya 4.33 0.58 1N
4.5 anunsilunishnuvesszuulunwsy 4.33 0.58 1N
5. arunssneanulaendevastaya (Security) 4.50 0.52 1N
5.1 aumnganlunisivunansveadly 4.33 0.58 1N

5.2 §i5¥UU Login / Logout Lﬁammaauﬁrﬁﬂﬁswu 5.00 0.00 mm?'iqm
5.3 myeuaulildnunudvdildldogragnes 4.33 0.58 1N
5.4 pnumngadlun1sinwenuUaensiovesssuy 4.33 0.58 1N
Tngsu 4.46 0.53 1N
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1N (X = 4.50, S.D. = 0.52) 509891 Av Aulsednian dusednsaimnisiiauegluseduuin
(X = 4.40, S.D. = 0.50) LLasﬁmﬁﬁUisam%mwﬁaaﬁqm A9 AUANNIIEABNNTIEIY TUSEANSAINANT
vhaweglusefuann (X = 4.33, S.D. = 0.58) awvemdniesangldnunusiiimii login msanunsadi
dazruuldlnemsdlaglifendonanugliidutniFouvions Samnuiulgsmusiuugiibazdislinig
Whdassuvaanuaziesensldanuanndedy
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FIdeaniiunisfnmanuiianelavesldanuseszuuismdetiniteulunsussiiuuaziinay
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WARIAINNTINN 2

94 | Vol 11 No. 2 July - December 2025



| NIANTIVININIUTEYNALTnAlUlagasaume

A15199 2 wan1sfnwianuiianelavesgldanuessuutiemdetnissulunisusailiunasinaiuniieg

Fuasrvesinisey
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2. fuanudesanislden 4.55 0.67 wniign
2.1 syuuldnuieuaslidudou 4.63 0.63 wniige
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2.3 anuwmnzadlunsilausradnsvesdeya 4.50 0.68 1N
2.4 ansadumvieiinfadayadidesnisldie 4.65 0.66 wniige
3. duanulaendsvastaya 4.68 0.62 wniige
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ABSTRACT

The purposes of this research were 1) to develop a community information system to
support participatory community management in Phasi Charoen District, Bangkok, and 2) to
evaluate user satisfaction with the developed system. The system was implemented using MySQL
(version 5.7) as the database and PHP, HTML5, CSS, JavaScript, and jQuery for the application
development. The research instrument for data collection was a user satisfaction questionnaire
on the community information system. The target group consisted of 51 community leaders from
51 communities in Phasi Charoen District, Bangkok. Data were analyzed using descriptive statistics,
namely mean and standard deviation.

The research findings revealed that 1) the community information system was designed
to manage community data across six main categories: social information, public health,

community economy, environment, internal community management, and communication; and
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2) user satisfaction with the community information system was at the highest level overall
(X=4.53, S.D. = 0.43), with the highest-rated aspect being ease of use.

Keywords : Information System, Community Information System, Database System,

Community Management
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ABSTRACT

The purposes of this research were 1) to develop a community information system to
support participatory community management in Phasi Charoen District, Bangkok, and 2) to
evaluate user satisfaction with the developed system. The system was implemented using MySQL
(version 5.7) as the database and PHP, HTML5, CSS, JavaScript, and jQuery for the application
development. The research instrument for data collection was a user satisfaction questionnaire
on the community information system. The target group consisted of 51 community leaders from
51 communities in Phasi Charoen District, Bangkok. Data were analyzed using descriptive statistics,
namely mean and standard deviation.

The research findings revealed that 1) the community information system was designed
to manage community data across six main categories: social information, public health,

community economy, environment, internal community management, and communication; and
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2) user satisfaction with the community information system was at the highest level overall
(X=4.53, S.D. = 0.43), with the highest-rated aspect being ease of use.

Keywords : Information System, Community Information System, Database System,

Community Management
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AEALY : NMIUTEIIANAN , N139T3UTRg , sruutiudnnudidilduinig

ABSTRACT

The purposes of this research were: 1) to develop a system for counting the number of
entries and exits of users of a computer room; 2) to evaluate the performance of the developed
system; and 3) to investigate user satisfaction with the system. The system was developed in

Python on the Windows operating system and employed the YOLOV8 algorithm to detect and
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count people from webcam video streams. Two sample groups were used in the study: 1) a system
performance testing group, consisting of students appearing in real entry—exit events during actual
computer room service hours, selected through incidental sampling (49 students for camera
position 1 and 64 students for camera position 2); and 2) a user satisfaction group, consisting of 23
personnel from the Educational Technology and Information Technology divisions, selected
through purposive sampling. The research instruments were the developed entry-exit counting
system and a user satisfaction questionnaire. Data were analyzed using descriptive statistics, namely
mean and standard deviation.

The results showed that 1) the entry-exit counting system for the computer room of the
Office of Academic Resources and Information Technology, Rajamangala University of Technology
Suvarnabhumi, was successfully developed and comprised seven functional components; 2) the
system performance testing indicated that the camera installation position affected detection
accuracy, with the side-view camera position yielding the highest accuracy 100% accuracy for
detecting entries and 98.44% accuracy for detecting exits; and 3) overall user satisfaction with the
developed system was at the highest level (X = 4.55, S.D. = 0.56).

Keywords : Image Processing , Object Detection , User Counting System
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ABSTRACT

This study aimed 1) to compare the English learning achievement of Grade 4 students
before and after instruction using a vocabulary guessing game developed for this research, and 2)
to develop a vocabulary guessing game designed to enhance English language skills appropriate
for primary-level learers. The sample consisted of 20 Grade 4 students from Wat Phon Mani
School, selected through purposive sampling. The research instruments were the vocabulary
guessing game and an English achievement test. Data were analyzed using mean, standard
deviation, and a paired-samples t-test.

The results revealed that the students’ post-test English achievement scores
(X = 21.40, S.D. = 3.38) were significantly higher than their pre-test scores ( X = 12.45, S.D. = 3.38)
at the .05 level of significance. In addition, the developed vocabulary guessing game yielded an
effectiveness index (E.I.) of 0.51, indicating a 51% improvement in students’ learning progress, which

met the predetermined criterion.

Keywords: Vocabulary Guessing Game, English Language Skills, Grade 4 Student
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ABSTRACT

The objectives of this research were 1) to develop an information system for monitoring
student learning outcomes and experiences in cooperative education and work-integrated learning
programs, with a case study of the Faculty of Science and Technology, Rajamangala University of
Technology Thanyaburi; 2) to promote reflective learning through digital technology; and 3) to
analyze user satisfaction and the impact of the information system on the development of
students’ workplace skills. The proposed information system was designed to support the
management of documentation related to cooperative education, including undergraduate
curriculum data, student information, enterprise information, supervisor information, and various
documents required in the cooperative education process. System users were categorized into six
roles: Cooperative Education Head, Cooperative Education Staff, Coordinating Lecturers, Supervising
Instructors, Workplace Supervisors, and Students. The information system was developed using
PHP as the programming language and MySQL as the database management system.

The research findings were as follows 1) the developed information system effectively
recorded students’ work, including work plans, project details, and daily task records. These records
could be accessed by the Cooperative Education Head, cooperative education staff, supervising
instructors, and workplace supervisors, who were also able to verify student work and evaluate
student performance within the system. 2) The evaluation of reflective learning through digital
technology revealed that 238 student users reported a high level of satisfaction, with an average
score of 4.30 and a standard deviation of 0.85. 3) The evaluation of system efficiency by three
experts indicated the highest level of efficiency (X = 4.88, S.D. = 0.33). In addition, overall user
satisfaction among the 238 student users was at a high level (X = 4.40, S.D. = 0.53).

Keywords : Information Systems, Cooperative Education, Professional Training, Enhancing Learning

Experiences, Integrating Education with Work
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ABSTRACT

This research aimed 1) to develop a high-quality 2D animated cartoon entitled “The
Adventures of Faith” and 2) to investigate the satisfaction of the target group toward the developed
2D animation. The target group consisted of 30 students from the Multimedia Technology and
Animation Program, Faculty of Science and Technology, Mahasarakham Rajabhat University. The
research instruments were a quality evaluation form for the animation and a satisfaction
questionnaire. Data were analyzed using mean and standard deviation.

The results revealed that 1) the developed 2D animated cartoon “The Adventures of
Faith” has a total duration of 4.27 minutes and presents a storyline about a young woman’s
adventure in a parallel world. Expert evaluation indicated that the overall quality of the animation
was at a high level (X = 4.20, S.D. = 0.81), 2) The overall satisfaction of the target group toward the
developed 2D animation was at the highest level (X = 4.46, S.D. = 0.71).

Keywords: Media Development, 2D Animation , Cartoon
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ABSTRACT

The objectives of this research were to 1) develop a web application for the care of
dependent elderly people; 2) evaluate users’ satisfaction with the web application; 3) analyze the
relationships; and 4) test the statistical significance of technology, usability, data integration, and

support and training factors affecting the success of the web application. The samples were
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selected using purposive sampling from 119 participants with direct roles and experience in elderly
care, including 60 village health volunteers (VHVs), 10 care managers (CMs), and 49 caregivers (CGs).
The research instrument was a five-point Likert scale questionnaire, which demonstrated
acceptable content validity (I0C = 0.88) and reliability (Cronbach’s alpha = 0.85-0.90). Data were
analyzed using descriptive statistics, Pearson’s correlation analysis, and tests of statistical
significance.

The results indicated that the developed web application effectively integrated the
workflows of the three user groups, reduced data recording procedures, and enhanced the
convenience of monitoring the care of dependent elderly people. Moreover, technology, usability,
data integration, and support and training factors showed positive and statistically significant
relationships with the success of the web application, with data integration identified as the most

influential factor.

Keywords : Elderly Care, Web Application, Success Factors, Dependency
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ABSTRACT

This study aimed to 1) analyze the trends and characteristics of cyberattacks based on real
incident data recorded by a Web Application Firewall (WAF); 2) assess risk levels and prioritize cyber
threats affecting web application systems; and 3) propose proactive defense strategies aligned with
the assessed risk levels. The dataset consisted of cyberattack logs collected from the WAF

deployed at Kanchanaburi Rajabhat University between September and December 2025,


mailto:amorn@kru.ac.th

Journal of Applied Information Technology |

comprising 40,934 attack events categorized by attack type and 58,777 events categorized
by system security status. Descriptive statistics and trend analysis were employed to examine attack
frequency, distribution, patterns, and their impacts on the system.

The results indicated that SQL injection was the most prevalent attack type, accounting
for 31.42% of all incidents, followed by web shell uploads and system command attacks. Analysis
of system security status revealed that most events were classified as attacked; however, incidents
categorized as compromised, infected, and bot-controlled, although fewer in number, caused
substantially more severe impacts on the system. The findings suggest that effective cyber threat
assessment should adopt a multidimensional perspective, taking into account the number of
incidents, attack status, number of affected systems, and impact severity. Such an approach
supports the design of proactive cyber defense strategies that are aligned with the organization’s
operational context and enhances the systematic and effective management of web application

security

Keywords : Cyberattacks, Trend Analysis, Web Application Firewall (WAF), Cybersecurity
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Tuseduueunaiadu aghdlsfioy annslieuessdmumgnmaninmslasfimalsivesifniuegisioiias
sslusUuuuresaumerelanfifisslidnia nadrdmineinslasivev uasimgnisaifidmansenuse
szuvludeszuunagnisunsnsganeniglueiotng anunisalfsnanasvieulinuinisdesiudenidly
wosliannsafiansandisinisdvielsifissuutesiusinby uidndudesendensinsgideyaimanizal
finsranuaieanszuuiesiu titeviaradilouunliu dnwvas uarszduamnudssesionnan

MnMImumMuATeiieades nuinidsdulngdadunsinmmeianieeiosiefu
anusiunsUaendtludunedadundn vazfinsihdeyamsnisaledeituiinanszuudestuteundia
Fuduinlflumsieszinntiunslond msussduszdueudes uaznsdaaseziiumenisieiu
\Bagniiaonndesiuuiunnisldiuaisussesdnsiefiogediedifn lasanizluaninuindonvos
antunsine dawaliinisudmsinnisanusiuasasadsvesszuuneunainduivmndeyalds
Uszdndfianansnihanlduszneunisinaulaidsnagnslsediaduszuy

Faewnil enAfeiaifensiunliiusrdneuzvesnislasimdlauesandoyamgnisaiads
Auiinlaeszuutestuleundinduiv Ussilussiuanudsuazdadfuanudfyvesionnaiy was
ihnamsiiengidananunldlumsiaueuuimmenistesiudsgnilaenndesfussduanuidsavesss
AnAN LileatuayunsuImsianisautiunsasndoressruuueundindulivediadussuunas
winzauiuusunnsidnuitwesesdns (2]
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1. InQUITANANTIRY

1.1 iedmszsiuunliuasdnvazvosnislaudnsleies lasendedoyaimnnisalassiiduiin
nsvvudosiuueundiatuiiv

1.2 WloUsvifiusefumnuidssuasdndrdunuddguedanaumalsiussidmansvusie
sruukeUndltuiv

1.3 iilotausuuimianisilasfudegniienndasiusefuaudsswesiognauaindeyasyuy
Jasfunoundinduiiu

2. uideineadas

Rathod et al. [3] Anw1faanaruannislaufuuuaniusdauled (Cross-Site Scripting: XSS) §4
Hudedlififirnuguusuasdmanssnulnenssiessuuiuneundiatu Tnssjunsnldafidudunsede
WhilsteyadAynglusyuy nuddelanunugduuunislaud XSS egenseunaqu laud Reflected,
Persistent, DOM-based, Blind tag Self-XSS wiauuausiuininistesiu wu msimuiweundindy
aeaUaensiy MInTvaeudeyadndn nsnsesaznsitsiateya sudinsussendldssuutesiuney
wAeduiu nan1sinundliiiui dedlud Xss Ssnafntuannisnnuinsnisduanuiunsaenied
Wisswelunszurumsianueunaindy Jssdusedimsnausumiuiunsasnssfisanuemugiuniy
\ladsdniAnafudnunzresnisloud

Babaey & Ravindran [4] l§iniauansaunisvinanu Genxss iieanseiulssaniamuesssuu
Jostuneundnduivlunsasiadunazussininislanfuuvansvdduled Tnserdelyaiussiviuas
LLUUfSwammwwmﬂwg' (Large Language Models: LLMs) mu%a’j’a%‘iﬁﬁu’hmw&Jﬂaﬁamaqﬁmﬁsjm
Gudwmalinislaud xss fanuiuazanududouiuiu vuzissvusuiudsiifodiaannsfisnnig
UFuuzangienues nseumsyinaufinanasnsaaiaazaaeumdlvan XSS tieszyguiuumslaud
Anauidssnstesiuuld wionatuayunsaingaiuvasnsielmilaesalui@ nansmaaedlagls
GPT-do uanaliiunaunsaasrandluan XSS 14 264 519015 lnadosay 83 HIuN13ATIEOUAIY
gndies wagmsiinnglmiifies 15 ng ansnannislaudfinedialdfeiesas 86 daasvioudnunmyes
LLMs lunsiasuuszansnnssuudesiuueundmduivegsied iy

Yelkoti 5] Idthnauensdnwiidlmiiufsdediavesszuutiosfuneundinduivuuuiafuly
ns¥uilefunislaudfisjadnluds Application Programming Interface (AP) Gfiannududou ngiane
nsTaAfiiadestureduisunssnsmegsianasmsmuaunisidniedeya cuidoiausnsussyndld
nsiaTesingAinssu (Behavioral Analytics) Wiien1snsaadusuananutugs dunsadsguuuumsldn
AP fignsiesuaznisasiadumnuidsauusemadianisisouiveaaiesuuuiioalnl nieussuuudaiou
Fau3un wenani uuameienandaiiuayunisium AP fidousy msuunmislinavestoyadiini
goulm msundesdeyaszninenissuds uagmsysannsiuszuudanismenssitagdoyaninusiuns
Uasaste (SEM) Fstheensedunistesiu AP mﬂLLu’mwL%a%’ulﬂgjﬂﬁLﬂﬁzi’u%qqﬂuu‘ﬁugmmm
noAnssuliegeliusz@ansnm

Leka et al. [6] inausuwwimianisiauiszuutesiuseundinduiivguuuulvg Tnanaiu
weluladnisiFeudvesiedos (Machine Leamning: ML) wazudenivy iietfisdszansamlunisnsiady
wazussmnslauduuudfiasnisliudnisuuunsgans (Distributed Denial of Service: DDoS) o
wietneveniin uAtetldiuiisruuinwanuduasaenfonuudaiuditesitalunisiuiiofuns
TauAfifanududeunazilasuulasesnsnaii Tnenseunudaiausld ML lunsiesginginssuuay
ayRduniiaundvemsiin mugiumslivdenisuiiteatiuayunisuandsudoyasonnauogig
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undefie dutisenszduUssavinmuesszuudesiuneundinduiunassesiunmsiannnagnsausiung
Uaenduiianinsauiusdefuanaslusmanliogamngay

Annas, Adek & Afrillia [7] Tadtauenisimuiszuudesiukeundinduiivineyszyndld
ModSecurity $21U¥ANYH1MT511 OWASP Core Rule Set Litatlasiunislaufuszinn SQL Injection
uaz Cross-Site Scripting (XSS) $1uAdslduuUdnans UML lunmsiasisiszuuiasnagaulsednsninhu
Damn Vulnerable Web Application (DVWA) uag WordPress Nan15vnaasnuiNaunsansiadunIsiaug
WUy SQL Injection l@saeaz 100 waz XSS lasesay 99.8 wiausesiunistuiiniugnisainislagfuuy
Boalnsl mamsfinundlifivinnisysanmsssuudestueundinduiudifunalnanusunsaonfoes
Guneunaindureifinanuudaunsdumsesniuussuuuazensssuanuaansalumsiuiiofufunnans
malsieifasuulasedisoiiles

Yaddala & Sunkara [8] léinauenisdrnadsinnisifsafufeanauduaiusiuasaonde
v Sulud .. 2024 Tnsasounauiistesiniuvudafunazanudssguuvulminnidauinisves
weluladuaznagninmslasfifidudoutu satelinmeidoanailussduueuniiady a3t uasdy
anududiudivesdeya Ingedadeyadnnineaugnaingsy 1UITENIIYINIG KATUIATFIUN
psfnstuth wansinwdliduiianudidureanislinalanstiostudgnuaznisasaduseanany
agafiusEansan iieuneminennsuudu wasvhwinfiduunasnadsddydmvsunsiamnmnnsnis
Suiladanaululagdu

Anlun133Y
1. 13esilalunnside

nsiteilfindosfiolunsifusuen Ansesh weragunatoyamgnisainislaninisluuedi
Antufussuuoundieduiuresesdns lasintesdedlilunsifeaunsadunoondu 3 Ussnudn
fail

1. ssvuilastuneundinduiv (iselszuutostuseundiadudiu daiaduasldou a qud
wialulaansaume univendesadgnigyauys Wuwnasdeyandnlunisiusiusiutuiinmgnisainis
Taudmalmueslussiuueundiaduiiu Tasvhnsisteyamnmsalfissuuamadutas tuiinliluianand
fmualumsfing deyadindmaseunauimgnizaimslauivansyssnn snslauilussduseundiady
wazAARAUNAveIN1sTRIvedeya (7], [9], [10]

2. isesiloiineiteya ndsnsiiusuradeyamnnisainslasimalsvesanssuulosiu
woundlduiy §3duldnsaaeu Aanses wardasuloudoyailewdonaumieudmiunisinseiias
wssaun Tneldiedesiiofinneineluszuudestuteundinduiusudulusunsulalaseeny 1Bniwaly
msdangudeyauaziuinaifdmssamun lun anud Jevas wazaade nionagUnaluguuuumsn
ilsuansdnuaziazuuliuveagnsainislaufmalsuefesnaduszuu Tuidla waransansinaey
18 sl mstieseidandnasandostuinguirasveamsideiiydlidoyadUssdnsaningnisaiadsd
avnulaeszuudesiuweundinduiu

3. szuumenueuUasndy {idelideyannesuausiuasasnduiduniesioatiuayily
nssuTlazagUdeyamgmsainslendivndlaivesiituiinlasssuudestuneundnduiv Tasthdeya
wildlumsliesgiamanaaiunsaldsanay dadiuiaviuilinvasnislaudluudazUsenn sudenis
Wisuifeudeyanutaanan il deyadendngnlivsznounsiesesiidmessanasfugudoya
drfglunsduasizinuimanistesiudensleuesigenliaenndesiuusunnisldnuaswesasdns
[11]
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2. ngudmung

nguthnevesnsiteadsdl Ao deyaimgnisainislasfmdsivesiAndufussuuueundiady
Fuvesgudmaluladansaume snvinendesuignauyd dsgniufinlasszuudeafuweundeduiv
Foyasananfudeyaiszindannslivinsueundinduivuasliferdesivieyad wuyanaves
c’ﬂ.mm mﬁ]sfl,mﬂmaaﬂﬁuauammmsmwma%ﬂﬁlumnnamﬂmum ot Anssiuunliu dnwa
warUszifiussiuanudssveasisgnaumilsiuesidsmansenusessuuueUnainduiumuingUszasd
YBINTINY

3. YUABUNITAEUNISIAY

v
[

mefeadaisniumsesiadussuu Inesjsdiemeideyamanisainslasfimdlowesiingu
TefuszuuLeUnaRTuiuvesantunsinu ledlnesiuualiuuasdnuazvesnislaui Ussiliusedu
AudsareafAna uazduaszitumansiestudegniiaenndestuuunnsldnuiimesesdng
Tneddunoumssuiunsifodl

fupoudl 1 mafununudoyammmsainislasindlewes fitofununadeyamanisaing
laufimslguesansyuulesiuneundinduiiu lnglddeayatuiinmanisainislaufiuazauiinunfves
nsfewedeyalussiuneundiatuiuiszuunaduldlutaeiud 1 Augiou fa 20 Suneu wa. 2568
foyadsnangnaunuuazagUlunenuvmmsalduansiuasasndovesszuutesiuteunaindui
Fadutoyadassdnsiagiiouaaunisaifognamiiiatusie wargnldiduundsdoyandnlunis
Fniunisidoassdl

fupoudl 2 manmaseumugnietazmsinsndoutoys ndmafununudoyamanisal
nshauimdlewesanszuulesiuneundmtuiv iduldnsiaaeuanunsuiiuwarannugniees
foya Tasfinsanauanysaivessisnisdoya arwedeuresmanisnl warAmAenAdDIBIFULUY
foya nduisdanseannnsnifiifeyaliasuiunieddousen wasimndsutoyaliegluguuuy
WAsFIUREITY wieudnmsemymgnsalauUssiannnsland ielideyaiirnudussuunaznien
dmumsiiensiidmssauilutunoudaly

Funouil 3 Mdereiuunltuasdnvazveanmslasinidluued §idvhdeyaimanisainig
Taudnslawesfiiunisasaaeunazdnszifovudrundidunsingiidamssau nefnuaiiud
dadu uardnwazvesnislavdluusazUssian saufsnisidsundassesdiumnmisalnudisiand
Anw LﬁaazﬁaugﬂuwLLazwqaﬂiimmmﬂwaﬁLﬁm"ﬁuaﬁaﬁ’mwuLLaiJwémsi'fuL%U HAN1TILATIEN
fanamgnléiiudeyaiiugiulumsviarudnladonne wesdugudoyadsynddmiunsusadu
sefuPIAagnInEFUed Ayesfoanauluduneudaly

fumeoud 4 nsUsziiuaadsuagnisdadifuanudifyvesfoanaiu anuan1TiATIE
é’ﬂwmzLLazgﬂufuusuaqmiiamﬁmqleumaﬂu%umaudawﬁw fidesuiunsussfiuseuanuidowodt
anaslngofedeyaimmnisaiaieninsruudesiuteunainduiiv lnsfinnsanainud Ussiannisleud
uarszRuNansznUiiAnTunieaaifndurosr o Unaiaduiy Han15Uszlugninuntdlunisdnddu
arwddnastoanau ilessyduanamiifinnudssgauazaisldsunisdanisludduisedou sl e
auuauumimm@LmeNmi‘i’]aaﬂuLmsﬂwaamﬂamﬂusmummLamLLaum‘ummﬂﬂmu%waqaqms

Funoudl 5 mafuasgiuumnistestufomalsivefidegn §idoimanslnseiuuliy
nsTafuasmsuseifiussivanudssandoyaszuutesiuneundintuiv snduaseiduuuimanis
dostuidesn Tnedeslosdnuwazimanisal antugnisland uazszdumansgnuiunsmvuauIninig
deafuiivmnzanlussfunoundinduiy wamsisnanaseunqunisindifunruddyvesnnsnisnia
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sedfuandns msufulsalsvisuasnsaarduauiiuasaonsds aenaunisauRuEse ey
nssuiiowgnsaledraduszuy Weeduaiunnuiunsaenselaweslviaenndosiuuunnsldnuaie
UDIDIANT
4. sdATldaunnside

meiteedsillfadiidmesaunlunsiiengideyamgnisaimslasfimslevesivuiiniagssuy
Jostuneunaintuiiv fududeyamgnisalaidlutisnaiidnu lnefinquszasdiloosuednums
wwlty wargluvuresnslaufinisleweifidsmansenudessuuueundinduiu vl adadldlunis
AnszanunsnaUneandealdfdeluil

4.1 eraud lumsiudnumsnisaimslasinislowesluudasUssian ienansannudves
sUnvunslandfingaany wazazviounuiliuvesfonnaiuiidsmansznudossuunounanduiivly
PraaiiAne

4.2 Anevas TilunsuansdadruvesvnnisainslandluudasszimislowSeuifieuiudnny
wnnsaiiauafinnanuluganaiifinu Weieuiisusduanuddyuaranusuusadelinomes
AvAnALLAazUTEamN

4.3 mshnswiudltumutianat Wlunsiesesinisasuulamesduiumenisainig
Tawimslewesnudrsnaiivnnglunenuresszuulestuseundinduiv euanssuuuunadfisdu
vioanaseanansainslaud uazesuinginssuvesteanauiiiatuaTatuszuuueundinduivly
Fraaiifn

4.4 msdadududeanaty Tdlunsdadduanudfguesdoanaiunialaives lnsendedoya
Amudnazdadiuveuvnnisainslaudluidazuszaniingaamuainszuutesiuueundiaduiiv ile
atfuayunsUssiiussiumudssesionna waslutoyausznoulunnaueuuivnanmsdesiuidagn
Iifaonadostussiunnuddyuosdonnauiiingu

4.5 AdesetIsm el Snumansainsleufnisleuefiadsiinmanulunidisnan
nsseey Taefuinansuumgnisaiiemnmsiesuuaaililunisiesey sl anads
FnamlfifioazviounnuivesnislandluBana uarauayunsuieuifisuanududuresdo ana

MU TZLANNITANAAN 9

NaN1538

wan3deludiudinauonanisiiesgiteyamgnisainslasinislavesiivufinlasssuy
dostuneundiaduivlutisnaidnu Tnesjsaviounmsmmeuuiliy dnva uazguuuuveanslauf
At uaTetuszvuLeUndiaduiivuetesdns Weauayun1siinziidsadfuaznisuuananiy
fnqusvasiniive il

1. iamsAasziuualuuazdnunzyasnislaudnisleves Tnserdedeyamnnisalosedituiinean
ssuudlasiuuaundiaduiu

nnMsiinseideyammmsainisleufnisleesfinsanulnessuudesiuteundinduivly
Prsnaniifng nudnsmgnissimsloudfieumanaeiluiusUuuiuasssfunanssnusossuLeY
nalduu ileafounmamvesdnumemslaniiintuss sniAdoldiauonanishinssidmesuun
Tagduunmgnsainuusziannislaui nieunanssuiumnnisal dadiuiesar Anadesetisian was
anuzyassruLfinsanunslaud fauanslunisned 1
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=] 2/ v a s Y a (V1
A15197 1 wnlduwazanwagnislaufnslavesanssuudesiuweundinduliv

Uszannislaud 1Y dadau | Awadede | ssuudlédu A01ULIZUY
wan1sal (%) 229981 NANIZNU

SQL Injection 12,845 31.42 642.25 12 gnlawi (Attacked) /
gnyngn (Compromised)

WebShell Upload 9,376 22.93 468.80 9 gnlawi (Attacked) /
9nuynin (Compromised)

0OS Command Injection 7,214 17.65 360.70 7 gnlawi (Attacked)

Brute-force Login 5,083 12.43 254.15 6 gnlawd (Attacked)

Information Disclosure 3,964 9.69 198.20 5 Qﬂiﬁmﬁ (Attacked)

File Inclusion / Path 1,452 3.55 72.60 2 gnlaui (Attacked)

Traversal

1nM15197 1 wansnansiaginalduuardnuaznislaudnislaueffingaamuanszuy
Joafunoundinsuivludrsnaiivhnisine wuin asanumsnisainislauinslsessustedy
10,934 A%a TnsnslauAuseiam SQL Injection ﬁﬁwuaumqmmﬁqdﬁqm $1unu 12,805 A% Andudesay
31.42 YpamnNIaiiaLn LaznsranUsEUUTE T URanTEU L 12 svuu Tuaniuggnlani (Attacked)
uargnyn3n (Compromised) agvioulituinmslauffisjauiludsiunisdansdeyaunzgrudoyadsag
Duseanauiifienuddydessuuneunaindui

se9a3u1@on1slanfiuszinn WebShell Upload wag OS Command Injection Fenusnuiu
wnn1sed 9,376 a¥s (Govay 22.93) uaz 7,214 At (Gevay 17.65) audiu Inensianuszuuiilésu
NANSYIUS UL 9 SYUU WAy 7 szuumuady siaesssavdumslasfififsadostunisaunuaviuas
nMsdsnuszuuiutesnivesusundiaduiu Savioufnudsadilasialussiunoundindy

drusunislanfuszian Brute-force Login kag Information Disclosure Wuﬁﬁmumslﬂﬁfﬁ
5,083 Ass (Fowaw 12.43) waw 3,964 A%a (Sovay 9.69) muaiy tnsmmmsaidulugjegluaniuzgn
Tauf (Attacked) uiidvlddwalimAnnsungnssuudnda wiazvoutsnnumensulunisdndadadgldanu
wazdeyaneluszuvegisdeiilos vuzfinislanAuszian File Inclusion / Path Traversal wuludngausin
flan $1u1u 1,452 Ada (Govaz 3.55) waznTanvsruuildfunansenuiiios 2 Uy

Tnsamsu nansieseididuinmnsainslasinilavesanlngidunislaufiside
sruuskeUndleduiuiy wazduihludwedniluszduueundndudundn wimvanisaldlvgedlu
anuzgnland widsmsanuszuuunduegluanuzgnunin (Compromised) Tuunsussiamnislani o
Foyadaszindsananaansai Ul dugnlumsussdiussiuamndssuasmsindrduauddyues
foanensluduneumsiamesidaly
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M1 2 NMTIATIBFANIULNITIANF AIUFULS UagszAuaUdswaiunnauslgues

. — SEAU .
o | 3w szUUTlATu FTAUAY v
anuznslaud . A ; HUININTIANTTALTN
wansal | wansgnu LN
FUUTY
anlaud 39,862 18 Junang dwnane | iiaseansamnisiiseda
(Attacked) (Enhanced Monitoring)
gnyn3n 7,945 6 M GR nsgaYadlniasiaiunuluaves
(Compromised) JTUU
(Patch & Hardening)
Andlauas 8,124 82 a a9 mstesiugunsaluaemauaznis
(Infected) wUsAIULATeUNE (Endpoint
Protection & Segmentation)
anAuANlaY 2,846 5 gann gann ANSUTIMIATSLANAIINUDS
uan (Bot- (Bot Mitigation)
controlled)

M3 2 wui szuudlestuseundinduiunsianumamsainisTauinislaued st
58,777 pdq Tnwsnisalaiulvgjegluaniuggnlaui (Attacked) 31u3u 39,862 a%s wazpTIaNUITUUT
Iunansenudnny 18 szuu Fsgnussidivleglussiuanuguusauazsedunudsdlas saulusedy
Ununans azviouliiiiuinmanisaldlvgifuaumengalandidslidmalininnisyngnszuudiiae
ogdlsfinnn maiamgnisalludnvasdinanegieoidesdfnnundulunisauninihsy fuay
nsmsadufenneueaiiiae

Turusdeniu wemsalluaniuggnuynsn (Compromised) nusuau 7,945 A%y uazdssansyny
seszuudinaL 6 szuu Tnsgndmeglusziuanuguusaazssdunuidsslussiugs wandliduionig
Tufueduansadraionugnievassruuvsena WiAnnsidfminenslael veuldass anue
fanamaetieuismudssiumsaniiindviuasanuiuasaendovesdeyalussfussuuoundiaduiy

dmsumgnisalluaniugindawds (Infected) wudnwiu 8,124 a1 warnsenuresyULUaNEM
Fruauunde 82 szuu Jegnustiiulerlusefuanugunssuagseiuanuidsslusdugs nansiasen
agvioufsnnudsdlunisuninszasvesiawsinmeluaietneesdng wazanudululilumsveneveuiun
YomansENUINTEUUMTlUEsr LAY

uana1nil mnsailuanuggnaunulaeuen (Bot-controlled) uffazfisiuauimanisniios
2,846 A¥1 upznIEMUABIEULS WL 5 Szuu usgnimegluseduminsuusarssiuaindsdlusedugs
un Wesmnszutluanugfinanddnenmlumsgnausuannaieuen wazeragninluldidugudmsu
nslaudreidonianiglusaznisusnodins

Tavasy nansesgidifduinmamsainslasfmalsivesinmamuiienuuandisiuegs
Faaurisluduaniuznisland sefunusuuss uasseduauides foyaleuszdnddandianse
inlldidugulunisdadrdiueudduesionnay wagatuayunsimuaiuamenistesiudegnd
aammé’adﬁuszé’ummL?‘iawaqﬁa@ﬂmﬂuifumaumﬁ%“aﬁmlﬂ

180 | Vol 11 No. 2 July - December 2025



NIANTIVININIUTEYNALTnAlUlagasaume

2. wamsUszifiusAuanuidsaasdadduanuddyuesieanaumsluussitdsansenusaszuy
waunaAlAduiy

iouansnmsanvenurliiuuazdnvaz fognaunislauesludeszuy §ideldagunanis
Anmgilagfiarsanananiuznislaud dnoulazdadiuveangnial Suauszuuildunanseny uas
sTUAMLTULIIRINANTENUTInTIINY Fanandlumsned 3

M19199 3 N1sasunIsUsEdiusEAuANNEsILaENMIInaIiuRNEAyveteAnALnlEUes

. MUY dndau szuuiilgsu STAUAINY . -
aonuzfvanay . ANUUTNANTZNULTISZUY
bARNITE (%) AGIEEAY UK

gnAuAulaguan 2,846 a.8a 5 gann N15ATUANTEUUIINAEUBN

(Bot-controlled) wazltduglunislaus

fnsiawa3s (Infected) 8,124 13.82 82 GR ATSUNIATYIN8YDITANIS
melun3adig

anynIn 7,945 13.51 6 GR nsyYnINVTENISIIfmInens

(Compromised) Tnedivou

gnlawd (Attacked) 39,862 67.83 18 Ywnans | auwenenalaudfidslivsyay
Had13a

21M913197 3 wan1FIATIzsnUIn wmanisalluaniuzgnauaulaguen (Bot-Controlled)
fis1uau 2,846 s wavdswansznuRpsEULI LI 5 vuu Tnegndnagluseiuauuusigeann axviou
fefneamlunsmuauszuuanmeuenuaznisgrlfifugnlunisleufdeies uiduumsnisaiuay
szuuiildsunansenuagligadedisuivaniurdy widnwaznansenuluiBsszuuiamiuguusiedsdnoy

Tuvauzideniu wenisalluaaiusfindawis (Infected) wuinuau 8,124 a¥s uavdsnansenuse
szuuUaemediuauannds 82 szuu Tasgnineglussiuanusuusegs namsiinsesiasyioudsauides
Tunsunsnszrevesiawisaelunietieesdng waranudululalunisvensveunvemansenuly

gaulATeasesyuy

dwuwmgnisalluaniuzgnunin (Compromised) Wuiwau 7,945 p¥s wovdsnansznuroTEUY
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