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mfensilingUsrasdilenisuifisulssAnBnmnisinureseandanaisaii 5 Tusuns
1#un Nextcloud, ownCloud, Seafile, Pydio wae Tonido wuulaiueaundsniesuuunessialamiu
Tnefinsnnass 3 35 fe 359 1 nsnegeunsinanustunssu-dadoya (Bandwidth) 34 2 vhnns
naFUAINSREUNSURaR [¥au (Response Time) lngdraasaniumsailviildvinnisanndivandeyansed
i $1u9U 40 1309 359 3 MN1INAFBUAINTTTBIY00R LEIUN5919U 1 5OURBUNT (Throughput)
Immﬁummamﬁumﬂm%aqmﬁa NANITITENUIT NI UTABUUTEANTAINAIU 1DAIMDUAUDS
(Response Time) TUsunsy Nextcloud duszansanlunisneundusedldaulad drunsiuSeudieu
Usgdngarmdu ngnm (Throughput ) aztiulean Seafile fn13¥03981d159n91 Nextcloud 7
Usgavsnmlunismeundudedldaulafndy uaskanmmveaeuyssangainaiu Bandwidth Tun1ssulvan

T8 2zuiuladn Seafile sUlwanlaiifigadudrvuusn dau Tonido Hn1s Download Tidldi5aigmlu
AU

AANALY : AATINANDLTY, AANIRABLTAIRY, LIsTIalalwtudsnes

ABSTRACT

This research aims to compare the performance of five open-source server-based cloud
storage programs, namely Nextcloud, ownCloud, Seafile, Pydio, and Tonido. The comparison was
conducted using three testing methods: Method 1 involved measuring the data transfer speed
(bandwidth), Method 2 involved testing the response time by simulating a scenario where 40 users
simultaneously download data, and Method 3 involved measuring the throughput, which
represents the number of user requests processed per minute. The research findings revealed that
Nextcloud demonstrated efficient response time performance compared to other programs. On
the other hand, Seafile exhibited faster throughput performance compared to Nextcloud. Regarding
bandwidth performance for file uploads, Seafile was the fastest, followed by Tonido for file
downloads.

Keywords : Cloud Storage, Cloud Computing, Virtualization
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v1eUszan devhauluanmuindenveinisiassfiieninedeuaiion (Virtual Machines : VMs) [2]

an1dunInsgIULsIAuazinalulad (National Institute of Standards and Technology : NIST)
vosansgousnildlidfouvasnandneniiohdih eadreufnhaduguuuunilesnisldvinauas
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Provider : CSP) I g tufinslissuunandrenfiaidluamudusin 4 vesesdnsianinssuasiontuaniy
Tne NIST Iifsunnislénandmeyianady ¢ UL [3] il

1. panariasnsay (Public Cloud) Wusyuunanasmouiiaf afildusnisuasdnnas
Tssaaitugudmivyanaiialy Tegliuimsnnansuenedetisesing iy AWS, Windows Live kag
iCloud 1Hudu

2. AaRduyAna (Private Cloud) WuszuuaaafAouiaf i anusnfasadie
Tiusnisneluesdnsla tneliusmsszuunionie @swes wazaunsaldmiudeya szuupanindiu
QﬂﬂasﬁﬂLﬂuIUSLLﬂiuﬂm’JﬁamaLiﬁ] (Cloud Storage) 1 Nextcloud, ownCloud, Seafile, Pydio e
Tonido WHudu

3. AR1IAYNYU (Community Cloud) Lﬁuimqa%’wﬁyugmizuUﬂanﬁﬂaumﬁyqﬁ
THusmsdmsuesrnsialy esrnseing q aunsavhausuiuldlnensuedannuindouvesnanindia
AUADINTRLAYI LAY Loy mmﬂmaaiw‘wu%mmmuimaamﬂﬂmamﬂwmmas’ﬂmimiﬂan ]

4. pamakuuRas (Hybrid Cloud) LUuiu‘U‘Uﬂanmﬂam/nmﬂmimﬂmaaﬁqwu%mﬁ
f99AUIENOUTBIAAIAAISITULUATAAIAAINYARAVINITUT AL 1u@ﬂﬂﬂim mﬂﬁuﬂmmmumﬂam
fnnslimelussdnsios eidulsadueundindu nisliusns uazdnifutoyafifienuas Bengourimun
Faflses U‘UENWJ’]JJU@@@J’]EW]@E]U‘UNQQ

NnaEafinaaudty §idedeaulednuinmsdisudisunsiauresnandanoise
5 Tusunsu Taun Nextcloud, ownCloud, Seafile, Pydio wag Tonido Lﬁaamnﬂanﬁdquqﬂﬂaﬁﬂﬁnm
Iisunmdsnanndigelutiagu [4-6] WeTeuiisulszavsammsiau Whdumadenlunsldany
vet3RnIee o Wunsdnassninennsvessuumaluladansaume weensausuassenduifinuUediu
Tudnwazaein1sTiuing (Software as a Services: SaaS) lnensUszanananuszUUdUmesiin M3
tenaiesneuinneivany 9 wseanideudetusasinusiuiu Inoiireufunesusaiadeaiull
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Wuarudumesidalieesdussansam lunsdfinondnnesindedaniemiuinaudemeriay
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2. lnansuazsAdeiineados
2.1 wenasiiieades

Nextcloud Aealu®) 2559 Tag Frank Karlitschek Ul Enterprise File Sync and
Share wuuleiwugeauazdndunisnuddesiad §adunsonszduansgiudimivlegduilead
Nextcloud I¢inanerdulegiuiiduiifesnisunniign auseawes Google Trends uazldiunmssonsu
sgenerneindudinlugaainnssy Enterprise File Sync and Share lussdns [7]

ownCloud #refsdulul 2554 welulafarsaumeainnsauaui Anedeyaveadng
g nsinfswewldlaeliivedianiouduanulameiaranuganey saudnstiusnsdiniaes
waduiidaiuneluasdng Tnsfianudermamegsiaazsensuilomugesangrann Wumaden
WIUAAIANSISY ANUaBnAfENeRTYia wavundesnuAuasestaya (8]

Seafile fastulul) 2555 (Huunanrlefunsdsiuasuesindsesuesdnsuuulowureadid
m'mu'wL%'aﬁal,l,awssﬁwﬁqua Seafile fifllaa97iAd 18U Dropbox, Google Drive wa Office 365
AuaNTAvANYeN Seafile Aomsdaduazuvslidseiuadnsiiiniunindefiouarussansnngs lésuns
senuuuliiuiiAvlnduunandiidede Tuedlaaifuddmiussuudfifnrsaulg 1wy Windows,
Mac OS, Linux, iOS wkag Android [9]

Pydio daﬁy’a%ﬂuﬂ 2555 LLazL‘fJu@:ﬁﬂumam Document Sharing and Collaboration (DSC)
vosesdnsilaadios Sushslunsianvendinslemureanuningeiloadiosdmivednsiiddeds
AnuUasnaste Pydio Cells 1uunaniasy Document Sharmg and Collaboration (DSC) wuulotnusoa
oonuuualaslanzdmivesdnsfidasnisnisussionarsdugauarmshausiuiulasysiaainnis
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Tonido resstulul 2552 uwanesunanidduyana tnsdiusialuninfuinudeya
N15WRIWIYEY Tonido VeeAINAINTaNIElegTueE19 TonidoPlug Fadu NAS wuv "aanasluddn”
dwiugshavunidn uauﬁuﬁﬁu%gaﬁﬁﬁm msinwmnudasndedoyadifiussansaim uaznisidnds
ﬁdwmamﬂﬂqﬂ%aw@ﬂqﬂmaﬁ [11]

WULAIRYT (Bandwidth) wuusinviduruniwesesdyaadldlunisdoasiiusanans
\Wuszesieseniedudyaunuigsaatayaudigadlfidutemnansieans Insuuusiaviazian
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1) wuudIanludsm (Bandwidth in Hertz) 1utsvesanudiiiannsasiuvesieansls
Tneflmenstiuilisendn Hertz (Hz) @1 1 Hz Aodyaaiiiadu 1 addunan 1 3wt warluszuunis
doa1595iiMa KHz (KiloHertz), MHz (MegaHertz) way GHz (GigaHertz) faeghay wuudinvivesnisly
vsmsanedaralnsdwiidu 4 KHz Judu
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2) wuudinvludasedundl (Bandwidth in Bits per Seconds) 1 udauvesuUUATIAYIT
annsaldeddaduduuindeiuiludemadoamiedsd vialuanuannsalunsdsdoyavuy
W39 Fog1Tu wuuiiniveaesevieingdndmesidn M3edsiluaIatie) dA1geds 1,000 Mbps
v38 1 Gbps mumnefifosyuuAseteiannsaiidnsaddte 1,000 Mbps

g (Throughput) [12) ngwmlugmsmisiamunnudueidunisdifeyaiminiotis
vﬁaLﬂummmLiﬁ]suaamimawauamnmumﬂﬂmﬂawmﬂuszmnam fviun Fsaniatediniumn
wuudinviiuAvesdanaiufivasgnnnvslinnuadieadaiu uiazdanuwanaeiuanies wu G
voumseU18013aiinuunInviilu x Bps uwiglfinsoteannsaddeyariudild v Bps winidu (Inglsien
y teenin x) videesunaifimidnireuvuiisvidusnndaiidululdve sdsiuagngwmdusasdeiannsa
dvfoyaldmunuluaie dregveinsdueyavuiniatienaufiamesfie taseveendasiinuudioi
vesdarilu 1000 Mbps LwiqﬂmzﬁﬁLs?fam@iaaEUJ'ﬁ’uaxwLvﬁasu'waawa}asmmmdﬁa;ﬂaﬁ,ﬁm 100 Mbps
witfu uaglianansodsdayaldunnnin 100 Mops 1#

naIneUaLes (Response Time) [12] Aotisszaznasgninsiiinisiesvedoya auldsu
Toyatitesvaiiu vionsianaiiulufmunszninnisiuduuazanudniavesnu dogiadu
vuduwediiln namevaussionalindsaniiflinau Enter uaziusiwesuanaiumaiisose

2.2 ywAdeiiieades

sRan A9 uaz 9N fing 330 [13] WAnwides wumanmsdszgndldnandaeufiahs
Tunsufladigmnssmunuiioifiuyssansamwlumsyhauvesununu3nisgnén (Customer Service)
uAseilFheandreufiane Tdun Google Sheet, Gmail waz Google Calendar wUszgnaldlung
m”ﬂLﬁumiﬁmmmmﬁa@:uaﬂmﬁaﬂixmumﬁwém

lnsedvd anlanined [14] I@nwiTes msiauagnisusudgalssavamuessyuutiudin
WMAN1TAIUUNITUSELIARARUUNGLLY am%ﬁaﬁﬁﬁwﬂﬂi‘vmaauﬁizﬁm%mwmaqaswﬂuﬁﬂmaﬂﬁzﬁuu
nsUsEINaNaLUUNGLINaMIBAa1Is uazn1TUTuUTIUsEAnsnmvesszuutuiinimg nnsaliilolvid
UssAnsamiiasstu §Adeldidenliinsusuussssdvinmiasimuamevhauvedlusieadenines
melumieuszinananan uayisnsuiulsilssaviamdanan Suduiiagdoddnaiinmeininnisia
warnaaauUsEAnsnmueseniaaifidawanouseAns imussszuutuiinimanisalid ol duan1sia
Uszdnsnmuesssuutuiinmenisal

van [15] édnwides msliuinsnamdaneisa Tuumeuiidunsmsiinnesianiugvos
msannszuuiiudeyalunand Tasdsameluladfifvadestunandsmidasaiuazquauifives
wwanslasuaanad sAtedidunisiiauessuudafudoyauuransanaisaaisisue (Public Cloud
Storage) Usgnausiag Dropbox, Google Drive wag iCloud laen1sinszsiil3auiiisunisdniiudaya
szuulid madneleulnd woundiadu uazuumsimnganlunshluldo

auan quse [16] WAnwides nmsfnwuuamensussndlinaluladaandaeuiafdly
JamniaruianasazvuIngeu (SMEs) 91nn15ANEINU11 SMEs Uszautgminianunisiiusulszan
1A TumAuusany InkeaNLTIY ¥Anuskasinyglunisiinuy msdieandudssyndlyly
nsffiugatadsiiosaniiduyu msldnuiiazmnuaziensdadulavestiuims nufsanuiniede
YDIIUINS

otfud aulls3e [17] IffnwiiTes maFeuifisunmsvihnuveadsnnesnsiafvieyauuy
AAIRSENI NS AwITialiouiuansakIsnanIen I nsdldnw : nsuweluladansaumnanazeinie
narlv mddeilddariedendivnesmsdnfutoyauuuaandiudeensaund 2 wuu Ao endaund
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INEn M wazensawsialon Tnenalduuandliiudannuausovesdiviies ssuunisdaiudeya
WUUAANIAUUBNSAWITNINMEA AN EnmNITTILgn e Taksialion

il nosaslui 18] 16Anwies msvszyndlinaluladaeufiunefidrnesiadou
dmiussAns miﬁﬂ‘mﬂ%ﬂﬁiﬁﬁﬁﬂﬁmaaﬂmaﬁﬁ“wL%i‘wnai‘mﬁaumﬁmﬁﬂﬂ&muiwwLﬁuiﬂaﬁ
miaquaﬂimaumawimaai 2 infesivhausuiudussuuadanes (CL ustering) ﬂummmwama
meuen nileyn uazldayuuujiiin1g VMWARE VSPHERE 4.1 ESSENTIALPLUS Mnduriinsdeedes
Fevnesitiidimua 42 infedlududsvinesialiou naaeumsldanu wdrfsmunuanuisuiioy
AlEIesEnIsEUURLiUTE UL S Slallou

PineAdefiihunddadivssfiuiiviauedify 2 Ussibude

1) Wunisldusmslunisdaivioyauupanidaisisaie (Public Cloud Storage) 10983Ans
19U Dropbox, Google Drive Wag iCloud

2) nswSeuiisun1sdai udoyavesedAnIsznd1e 815AWITN1aN18AIN (Physical
Hardware) fiugnsawisiaiiou (Virtualization Hardware)

nATeTaueifyiuveside fueluil

1) luswidedldensaursiadiou (virtualization Hardware) v3amadauuuiesvialardu
@33 iliesdnsanunsaldnineinsnisarsaunelaegadual uazanlyminisvinausiuiuves
UNIAIANT ) VUSTUULASOTNUBIBIANT

2) lurAfeidifunislivsnsdafvdoyauunanidduyana (Private Cloud Storage) 39
awulusunsianisanulasnseliiudeyaveslduinig

3) luruidedslslusunsunandanaisanuulemugeati ssdnsialaniunfnsaldoy
Feaaiuveslomureaife lufiaavanslunislinenduad viliesdnsuszudnalddnsuasiiaany
Uaeaselun1sdndeyaveaifnsanme

F/ANUUNITIY
1. nasflonside
nsanwiluadedifunsisedmeans Fadunsiiouiisudsyansammsyianuvesseniuag
AaMIAERBLTILUUlaIURd 91UIU 5 TUsSIASNAB Seafile, ownCloud, Pydio, Todino tay NextCloud
Fadulusunsufitnnsldnuaiussdnsialy undasuuneivalawduddnes waznageunisviianu
VLA NYRITTULLAT BTN ALY W IneduNmnatsay Tl gunsaiuaziaiosliolunis
fuiuau i
1) gn$ound wiuviey 1 1n3es Teilnnuaud dall
1) CPU Intel Core i7 4712MQ @2.30 GHz 2) RAM 12.00 GB DDR4 DRAM 798 MHz
3) Model EA50 HWS Ver.1.02 4) SSD 1 TB uag5) Intel(R) HD Graphics 4600
2) wavliuad Usznaudie (1) sruuUfdAnis Ubuntu Server 16,04 (2) Tusunsunesaalaledu
LTS W1795 KVM (Kernel-base Virtual Machine) (3) Tusunsu NewRelic (4) TUSLASUADNIA @MDLTY
(5) TWsunsu Usznausie Nextcloud 14, ownCloud 10.0.3, Seafile 6.3.4, Pydio 8 wagTonido 14.90.0.34030

2. WWNDUNISANTUNTIVY
2.1 AnfisseuulfURn1s Ubuntu Server 16.04
2.2 AnddUsunsutnsvialalwtudsniias KVM_(Kemel-base Virtual Machine)

[11]
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2.3 AnddlusunsuramdaneisauLnosaladudsiinesis 5 Tusung Nextcloud, ownCloud,
Seafile, Pydio Wai Tonido

2.8 WRsudleuUszAvB i 3 §1u Useneudag 1) Bandwidth 2) Response Time 3) Throughput

2.5 San3puins osdelun1stausednsnmvesnanidanadise 1) Anuviuuinianisia
Usgdnsnm 2) sonuuunsveaedunisinuseansain 3) Sandoudoyaiiulunsiauszaniaw

v
a o

4) AnRuazadouInNTInUsEaNSAN

2.6 NedeuUsTAvE MmvasenFLinandanesisauuuTemuyesa 1) Andssenduainanas
anesisaa 5 Tusunsuuunedmalawdudsmines 2) sereufinlinandanadisars 5 Wsunsuanuse
THUsnsle 3) Ansardesdiodmunaaeulssavsnm 4) nadeuUszansamuartufinug 5) wands1odau
Naiu;;ULLUUﬁLsﬁﬂadw

Independent Variables Dependent Variables

D 4 A

Cloud storage software UszANENWNI5vIneu

< vy € >

A9 1 leallSsuiisulseans nmnnsrinauueraInamnaLs kU UlaM LTRAUW DS VIR bt ULE S eS

3. gannidlunsise

Tun AadsveInisvageunisiseuiisussans nmeiu Bandwidth 989015 Download,
Upload, A1 Response Time 6‘5@L"‘flumsmamé’mhanaTistNﬁwamaapﬁ%muLLazLamﬁ'ﬁqmﬁﬂﬁﬁuﬁw
1099 1F91U wavA1 Throughput {udruau Transaction/Request ﬁgﬂﬁ%ﬂﬂsﬁuwgaﬁWﬂwulmuﬁdaanm
msnedeunila Arlddmsuuendn ssuurufianuasnsalunisdanisnusiviuinlslusdaznianiae
nanty ) UUAATMIAERDLTY

NanN1598

NAN1SANYILALUSBULTBUNITYNIUYBIAAINARBLTILU UL DN LY BAULLTSHLIBS LUULIBS YA
lawdudmivesdnsaunsaasunaide lanns1en 1-5

[12]
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A9519% 1 wan1snageUUsEUUUTEENSNINATY Bandwidth n15 Upload 910 Client 1 1A384

Bandwidth 15 Upload / minutes
Cloud Storage ASad 1 ASad 2 ASsii3 Anade
Nextcloud 242 247 2.39 243
ownCloud 3.46 3.03 3.42 3.30
Seafile 1.03 1.03 1.04 1.03
Pydio 1.48 1.43 1.40 1.44
Tonido 2.45 2.40 2.27 2.40

INA5NT 1 wanIaNISadaUNIsUSeuisuUsEAnEa a1y Bandwidth n15 Upload vu
AaIRaneLse vuabildildlunismedeu 1.2 GB 9 nkan sadeuIzidiuldinnaidaneisafiings
Upload TwdlsiEiilanmudisy fail 1) Seafile Tngldiaanlunis Upload Inid 1de 1.03 wnit 2) Pydio
Tngldiaaluns Upload Mg e 1.44 wnil éu 3) Tonido Tneldiaarluns Upload Mg e 2.40
W7t &y 4) Nextcloud Tagldiaarlunis Upload v wde 2.43 it uagddu 5) ownCloud Taanlu
n15 Upload v 41ilan f4 3.30 unil

AN957199 2 Han1sneEeUSEUWeuUSEENSAINAY Bandwidth n15 Download @10 Client 1 1AS84

Bandwidth n15 Download/minutes
Cloud Storage ] ] ] ]
AN 1 AN 2 AN 3 ALAAY
Nextcloud 0.47 0.48 0.45 0.47
ownCloud 1.12 0.45 1.14 0.90
Seafile 0.43 0.55 0.38 0.45
Pydio 0.34 0.43 0.41 0.39
Tonido 0.44 0.44 0.41 0.43

9INA15°99 2 waRsHanIsVAdeuUNISUTBUBUUSEANEAIMAY Bandwidth 15 Download
vuRaRanelss vualnafildlunisnageu 1.2 GB annwanisvadeulziulainnansanaisedidnig
Download Ilfiaiian audsudsd 1) Pydio Taeldiaanluns Download nid tads 0.39 unit i
2) Tonido Tngldinatlunis Download & 1wde 0.43 wadl d1eu 3) Seafile Tneldaanlun1s Download
T8 1ads 0.45 u1dl &1 4) Nextcloud Taeldiaarlun1s Download W8 @i e 0.47 wil wazvdsy
5) ownCloud 1daanluns Download wid $1iigeds 0.90 wail

A519% 3 NaNISNAERULUIBUTIBUUTEANENINAU Response Time 210 Client 40 1AT84

Time Picker /Last 60 minutes ending now
Cloud Storage

10 min ‘ 20 min 30 min 40 min 50 min 60 min
Nextcloud (ms) 27,200 25,900 5,560 278 26,400 55,100
Owncloud (ms) 1,710 12,000 18,900 2,890 20,200 1,930
Seafile (ms) 2,530 2,530 2,520 2,520 3,030 3,060
Pydio (ms) 8,300 15,100 17,300 32,200 41,400 6,360
Tonido (ms) 44.6 274 765 65.3 1,040 1,160

[13]
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INATNT 3 wanNanIINAdeUNTIUSsUTisuUsEANE AR 1Y Response Time @adunis
poundutiaasTriesdwevesildnunaziafidsnAulitudevesldnm nnszezian 60 und
Wiy 6 429 TngAndutiessosinanas 10 Wil seolud 10 uiusn Nextcloud 95g82iian 27,200
ms fau1 ownCloud 1952821381 1,710 ms sioun Seafile T¥szuziian 2,530 ms faun Pydio Tisseziian
8,500 ms waz Tonido 19szeziIan 44.6 ms aziulsinannisensegnaluiian 30 UIiwsn NSNS
duavlumsaasiieiuasiigaasiiiuuuuiifes q uifiuldn Nextcloud fiussansninlunismeundy
Gia;;ﬂ%mubléjﬁﬂ’h ownCloud, Seafile, Pydio wag Tonido

A919% 4 Nan1IaEeUUSBUTIBUUTEANSA MU Throughput 91 Client 40 L1ATDY

Time Picker /Last 60 minutes ending now
Cloud Storage
10 20 30 40 50 60
Nextcloud (rpm) 112.00 71.90 88.40 95.40 97.70 60.20
ownCloud (rpm) 64.70 89.30 82.90 150.00 67.50 70.80
Seafile (rpm) 1.00 1.00 1.00 1.00 1.00 1.00
Pydio (rpm) 154.00 128.00 95.10 52.00 22.30 16.00
Tonido (rpm) 203.00 1.79 1.33 3.90 0.67 0.65

913184116 rpm fB rounds per minute

NI 4 wanNANITMAdEUNSIUSBUIBUUSEAVEANENY Throughput T83AANIRARBLSY
vuneddulawdudsiaesdsdivuelung 1.2 GB v 5 TUsunsu mnnanadeuldtissvesinan 10 uifiusn
Tonido 1¥a113157 203 rpm siewn Pydio T¥A113152 154 rpm siesn Nextcloud T¥aa13t52 112.00 rpm
o1 ownCloud T¥A13157 64.70 rpm uae Seafile THA13115 1.00 rpm Tun1siwSeufisuyuseansam
& Throughput Tugviirensnageunsyauusuau Transaction/Request ﬁgﬂa%ﬁasﬁuﬁaﬁwmu
Taluai9528213a1 1 50UV0IN1TWN9 YRI5V A2Liula1 Tonido in1s5esvalaisanin Pydio,
Nextcloud, ownCloud, tag Seafile Wudu

A9 5 N153RE1RUUTEANSNINYDIAAINARNDLTIAIUGN

wWiguieuuszansnin MsinanuUszaNSnAw Cloud Storage
e fun 2 tunas vioy Youiign
Bandwidth (Download) Pydio Tonido Seafile Nextcloud ownCloud
Bandwidth (Upload) Seafile Pydio Tonido Nextcloud ownCloud
Response Time Nextcloud Pydio Owncloud Seafile Tonido
Throughput Nextcloud Owncloud Pydio Tonido Seafile

g IAanAnade

AT 5 Anade = Teyanvua/Iuiuvesteya (Tayaviavan 3nasd 1, 2, 3 uag 4
FIUIUTBITRYA MNNITUUITNIAI0eNTY 6 923) 8nAIpg1ugy ToyaINAIT N 4 Han1IVadey

\Wisuileudsyansameu Throughput vesraniianesai 5 Wunsy dsioluil
- Nextcloud itayanail 112.00, 71.90, 88.40, 95.40, 97.70 uag 60.20
ARAY = (112.00+71.90+88.40+95.40+97.70+60.20)/6 AeliuA1Laduwviniu 87.60

(14]
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- ownCloud fifiayassil 64.70, 89.30, 82.90, 150.00, 67.50 Wag 70.80
FLaAY = (64.70+89.30+82.90+150.00+67.50+70.80)/6 fviurnadoniniy 87.53
- Seafile fiffoyassil 1.00, 1.00, 1.00, 1.00, 1.00 wag 1.00
Flady = (1.00+1.00+1.00+1.00+1.00+1.00)/6 furadewiniu 1.00
- Pydio ffayadisil 154.00, 128.00, 95.10, 52.00, 22.30 A 16.00
AR = (154.00+128.00+95.10+52.00+22.30+16.00//6 Fetiudniadeiniu 77.90
- Tonido fifeyadail 203.00, 1.79, 1.33, 3.90, 0.067 uaw 0.65
FaAe = (203.00+1.79+1.33+3.90+0.67+0.65)/6 ffuiadewinty 35.22
nsdndduTannannludes fufuazdiulddn Nextcloud danadoduddui 1 (87.60)
ownCloud fAadefiugdiud 2 (87.53) Pydio Srededugisudl 3 (77.90) Tonido dAnadadudiu
7l 4 (35.22) uay Seafile fiAnadsiludwuanyie (1.00)
nsfnwiuaziuSeuisun1sviteuveseandanalsakuulainugeauuidsiasuuuIeiua
lawdudmivesdng vesnandanaisas 5 Waunsu lasldszuuufi@inag Linux Ubuntu Server
wleuszendldlu Virtualization Server 1nMsAintn wud saildnlusunsuilituiinnamvagouazuans
iueandaneisais 5 [sunsy fapautinishaufiuansieiu laensusudisulssansaminy
Response Time @41 unisneundutasianszninedvevesldsnnazinaideiduliiudvoves
H1997u Nextcloud duszansanlunisneundusierldanulad diunisideuiisudsedniameu
Throughput dufiun1sfesvelutieszezina 1 5oU 109N5¥9UYeesEUU Iziiulddn Seafile fin1s¥os
ol#i3Ini1 Nextcloud fiffuszansamlunismeundusiefldnulsfingt wasnanismaaouUszansam
#u Bandwidth Tun1s8Ulvanlg aziiiulsin Seafile sulmanlsifigaludfunsn @ Tonido finns
antlvanlndldisifigadudduusn dsdunsidenldransansisauuulomusealunislidauaie 19
a1aglianunsasuyseiuiaanuuandidlunisldssuu wagasrsmnuianelalinugldlauinnitnand
AnaLsadu 9 m%zﬁﬂﬁﬁﬁﬂ%ﬁhEfl,ummiﬁzwm"?'aﬁzhas[,uﬂ”uﬁmLﬁuﬁayjammLﬁuﬂ'jﬂﬁuﬁﬁﬁmumaq
WHaLAR1IN
fadumadonmaluladnesnalaiwdudivnesornandumadonndsdiiudly ilefiarunse
Fnassnimernslimnzauiunu uaraianesvalawiudnoiuuaiauiieioudedlivaiondes
digldlunsvhnsiafiuanesiu Ssaganelfesd nsgsfvanunsaldminennsldedsdunniu dowurlu
Fedlassaisiiuguvesluusiaresdnsfiddudfyiiardmarenisiaunszuvansaune el
wanzaufiariansanauantidmiuszuuamsaumaAvesesdns wazdoldiuouressruunandanelsadi
wilondnisuesinduuuinde andgmnisldnu wionuiiuiuresgunsaldisszuuiu uasiinig
Uaoadelunissnwdeyaluesinsdneig

anUs18HNaN1SIAY

1NN1INAFOULUT UL BUUTEANS AINNITYINTUTDITO A LIS AAIRdnaLTILU UL W LD
AIUAN 9 Usznaumesiu Bandwidth (Download), Bandwidth (Upload), Response Time, Throughput
wseanifu 4 g fall

dwit 1) wWieuiieuussansn gy Bandwidth 15 Upload 910 Client 1 1383 113 Upload
Fupanadanaisaiifinig Upload s Idi5afignde Seafile daufl 2) wisuifisuusednsaindu
Bandwidth 115 Download 910 Client 1 1p3e3na1inaneLsafiinis Download T VLéfL%aﬁqmﬁa Pydio
dqudl 3) WisuiisuUsednsnandu Response Time 210 Client 40 A5 89 Wu71 Nextcloud
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fszansnmlumsneunduseldauldfiian wazdud 4) Wisuiisuussansnmeu Throughput 990
Client 40 1383 WU Tonido fns¥esveldiirianainlusunsuiivaas e

ndeyataiu Ysenauluaae a1y Upload, #inu Download, #1u Response Time, wazfiy
Throughput TumsiUSsuifisuuszansnindiusmng « duiiffigaiiveanismaasswes 5 TWaunsu azi3osld
&3l 1) Seafile, 2) Pydio, 3). Nextcloud, 4). Nextcloud LLG}'Sﬁa;&amamLa?ﬁﬂmm wAnA1snATaly
manaaendausn Tnadesanaedennlutes audiuldi

1. Nextcloud fAadeidudwud 1 (87.60)

2. ownCloud fianadeiduddiud 2 (87.53)

3. Pydio finuadeidudsuii 3 (77.90)

4. Tonido fAadeiduddud 4 (35.22)

5. Seafile fifnuadadudiduii 5 (1.00)

annsaesuglin Ustdnsnmesdsnesrannanessunesvialaiudininesie 5 Wawnsy
Fadunandanaisaduyaeanuilamureailifidlidne wagldiuvuaninundonvoueiotisuaz
psAUsEnoULAafy fussAnsnmmsvinuuazgaduiiunndisiu viliesdnsusendadlddnonas
annsnthlvldeuldassednivssdniam daiuisdanuaenndesiunuiseides msuszyndld
wialulagreuiimesi@sesialioudmiuesins lnsnan19idenuinnsldreuiames@sinesalou
vianeimalawiudinnes awnsalfidsniiesass (Physical Server) daldsuesiaiion (Virtualization
server) 1u 21:1 Wilkesnsaunsadsendamldsneianmslindsnuliiiuaziuilunsinds nalu
nsmeAnanmiandon Aravanslumslirendnf uasienubangulunisliuins wazauideidos ns
Wisuiigun15vnurendsniaesnsdai utayawuunaInseningensanIsn1 an1en1m (Physical
Hardware) ffugniauasiaiiou (Virtualization Hardware) nan1s3senuinnisldinaluladnesyialawdud
ANUMNNZANUBIANT VinlesdAnsanusaldnsnensnansauwmeliognquen uasdolaiuSeurenis
Andnandanaisauunesmalawdudinesine Miandgyminisvianusiuiuvesgunsalang q
UusTUUAS et eTetesdng Saddeiies meliuinisaamsanawss Tnslunuisedumsthiauessu
Jafudoyauunandnanaisaasisae (Public Cloud Storage) #ivn1siSeuLisu Dropbox, Google
Drive Wag iCloud TasmsAnnesilisuifisunsdafiudoya szuulng nmsaneloulnd ueuwdiadu way
wumsiimugaslunsiluldo

YoLEUDMUL

1. mynausukasAnwdeyasruuietevesesinaduetsfinoufinsrhmsfadiszuunedna
lawduuaslusunsunandanslsa

2. Tumsfasauaglifuinsszuunanidaiuyanaluzluuuaanadansiss esAnudoyaves
TUsunsuuaznesiuvedusunsaiuing q Wnsstuauasifvessnfauasfazthunldilunedvalawdu
@slaes

3. fiinddiguasruuasausnluduressiuudld Auiliuinstudldudazau ol
aonndasfunineInsvesszuuneialawiudmnes

4. p159¢ 1% Server (Physical) 1 1A309 AflszAnSamas Tasnnsindsssuunesmalaiedu
dielannsadu 5 Server (Virtualization) Tianunsasessulusunsuramidanaisauuulemugedldiia 5 Tsunsy
(VM ag 1 TUsunsy)
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ABSTRACT

The purposes of the research were to 1) analyse and design processes for delivery services
of graduation certificates., 2) develop a Degree Certificate Delivery Service System for Graduates
case study Nakhon Ratchasima Rajabhat University., and 3) study the satisfaction of the graduates
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from Nakhon Ratchasima Rajabhat University. The 1,202 samples were requested for delivery
services of graduation certificates, and 25 sample employees to support this system.
This instrument includes the testing process and the impact of using the system to deliver graduation
certificate services. The data will be analysed using descriptive statistics, percentages, mean, and
standard deviation.

The research findings showed that 1) 6,237 graduates of 2560-2562 requested to use the
system for delivery services of graduation certificates, 1,202 people:19.27%. 2) The system for
delivery services of graduation certificates has three components: graduates, employees, and the
system for delivery services. The system saves the cost of graduation certificate trips by 612,816
baht from 55 provinces, and 3) evaluate the impact of using service support of the system for
delivery services of graduation certificate case study Nakhon Ratchasima Rajabhat University at a
high level (X=4.76, SD.=0.42) The support to the delivery process for support services for graduation

certificates is appropriate.

Keywords : Delivery Services of Graduation, Transportation Service System, Graduation Certificate
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ABSTRACT

The purposes of the research were to 1) synthesize the Technology Management
Mechanism manual for participation in an Electronic Marketplace Digital Platform to promote
product distribution for Community Enterprises and 2) develop the Technology Management
Mechanism manual for participation in an Electronic Marketplace Digital Platform to promote
product distribution for Community Enterprises. The target groups included Expert Group 1: 9
experts, Expert Group 2: 3 experts, and Expert Group 3: 9 experts. Research tools used were
1) a questionnaire on opinions regarding the components of the Mechanism of an Electronic
Marketplace Digital Platform for promoting product distribution for Community Enterprises,
2) a questionnaire on expert opinions regarding the screening system for Community Enterprises in
the Mechanism of an Electronic Marketplace Digital Platform for promoting product distribution for
Community Enterprises and 3) questionnaire on expert opinions regarding the Technology
Management Mechanism manual for an Electronic Marketplace Digital Platform to promote product
distribution for Community Enterprises. Statistical analyses utilized mean (X) and standard deviation (SD).

The research findings showed that : 1) the synthesis of the Technology Management
Mechanism manual for an Electronic Marketplace Digital Platform to promote product distribution
for Community Enterprises received overall approval at the highest level (X=4.60, SD.=0.65) and 2)
The development of the Technology Management Mechanism manual for an Electronic
Marketplace Digital Platform to promote product distribution for Community Enterprises revealed
the following: 1) expert opinions on the screening system for Community Enterprises within the
Technology Management Mechanism received overall approval at the highest level (X=4.54,
SD.=0.52). 2) Expert opinions on the Technology Management Mechanism manual received overall
approval at the highest level (X=4.65, SD.=0.51). These findings indicate strong support and
approval for the synthesized and developed Technology Management Mechanism manual for
Community Enterprises participating in an Electronic Marketplace Digital Platform, highlighting its

effectiveness and relevance for promoting product distribution.

Keywords : Digital Technology, Electronic Commerce Marketplace, Community Enterprises,

Promoting Product Distribution
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ABSTRACT

The purposes of the research were to 1) synthesize the elements of the Information
Management model following the Personal Data Protection Act for Rajabhat University, 2) evaluate
the suitability of the Information Management model according to the Personal Data Protection
Act for Rajabhat University and 3) develop a manual on Information Management according to the
Personal Data Protection Act for Rajabhat University. The target group consisted of nine experts.
Research instruments used included assessments of element suitability, model suitability,
technology application process suitability, and manual suitability. Statistical analyses involved
mean and standard deviation.

The research findings showed that 1) the elements of the Information Management model
according to the Personal Data Protection Act for Rajabhat University encompass seven
components: (1) policy aspect, (2) demand context aspect, (3) principles and theories aspect,
(4) information management aspect specific to the Personal Data Protection Act for Rajabhat
University, (5) technology, (6) personnel, and (7) success indicators. 2) The evaluation of the
suitability of the Information Management model according to the Personal Data Protection Act for
Rajabhat University was rated at the highest level (X=4.77, SD.=0.45). 3) The manual on Information
Management according to the Personal Data Protection Act for Rajabhat University comprises two
volumes: a university-level guide and a control-level manual. It includes Unit 1: Operational model,
Unit 2: Operational planning, Unit 3: Implementation of the operation plan, Unit 4: Inspection of
operating results according to the framework, and Unit 5: Reflection on results and improvement
of operations. The suitability assessment of the manual was also at the highest level (X=4.63,
SD.=0.48). These findings demonstrate that the developed Information Management model and
manual are well-suited to the Personal Data Protection Act requirements for Rajabhat University,
providing a comprehensive framework and guidelines for effective information management and

compliance with legal standards.

Keywords : Information management, Personal Data Protection, Rajabhat University
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ABSTRACT

The objectives of this research are to 1) Design and develop an information system to
manage the supply chain of the Ban Phang Tia Crispy Toddy Palm Community Enterprise in
Songkhla Province, 2) Evaluate the efficiency of the information system in managing the supply
chain of the Ban Phang Tia Crispy Toddy Palm Community Enterprise in Songkhla and 3) Study user
satisfaction with the information system for managing the supply chain of the Ban Phang Tia Crispy
Toddy Palm Community Enterprise in Songkhla. The target groups were selected using specific
methods, including 1) five information technology and logistics experts and 2) Survey 125 users to
determine their satisfaction with the information system. The research tools included the
information system itself, a system performance evaluation form, and a system user satisfaction
assessment form. Statistical methods employed for data analysis included t-tests, means, and
standard deviations.

The research findings are as follows: 1) the information system managing the supply chain
of the Ban Phang Tia Crispy Toddy Palm Community Enterprise in Songkhla Province comprises six
modules: (1) information management of raw material suppliers, (2) customer information
management, (3) raw material ordering management, (4) product inventory management,
(5) product ordering, and (6) data reporting. The system operates as a web application, with user
access tailored to specific rights. 2) Experts evaluated the system's efficiency at the highest level
(X=4.84). 3) Users expressed the highest level of satisfaction with the system (X=4.88). The
implementation of the information system reduced task completion time significantly, from an
average of 9.74 minutes before implementation to 4.53 minutes after, representing a reduction of
5.21 minutes (53.47%). T-test analysis indicated that the p-values for all tasks were consistently
below .05 (0l=.05), demonstrating statistical significance in reducing working hours after system
implementation. In conclusion, the developed information system effectively manages the supply
chain of the Ban Phang Tia Crispy Toddy Palm Community Enterprise in Songkhla Province with

enhanced accuracy, speed, and efficiency.

Keywords : Agile, Information system, Supply Chain, Community enterprise, Crispy toddy palm
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ABSTRACT

The purpose of this research is to 1) analyze and design an information system to report
on the performance of the Department of Public Works and Town & Country Planning. Ministry of
Interior using Business Intelligence Techniques, 2) develop the public to follow up on the public
works performance reporting system Department of City and Town Planning Ministry of Interior
using Business Intelligence Techniques and 3) to evaluate satisfaction of users of the use of
information systems to follow up on the results of the Department of Public Works and Town &
Country Planning of Interior with Business Intelligence Techniques the target group is executives
and officials within the Department of Public Works and Town & Country Planning Ministry of
Interior, both central and provincial the tools used in the research include: 1) Business intelligence
system for reporting the performance of the Department of Public Works and Town & Country
Planning Ministry of Interior with business intelligence techniques 2 satisfaction assessment form
for using business intelligence systems for reporting the performance of the Department of Public
Works and Town & Country Planning Ministry of Interior using Business Intelligence Techniques.
Statistics used in research include average standard deviation.

The research results were as follows: 1) Results of the analysis and design of the
information system for reporting the Department of Public Works and Town & Country Planning
performance. There are four steps: (1) ETL, (2) DW, (3) Cube, and (4) Build a report for the Ministry
of Interior using business intelligence techniques. It has been made available to executives and
officials within the Department of Public Works and Town & Country Planning. 2) Results of the
development of the performance reporting system of the Department of Public Works and Town
& Country Planning Ministry of Interior with business intelligence techniques to present a summary
report on a web browser and mobile and 3) Results of the evaluation of user satisfaction in using
the information system for reporting performance of the Department of Public Works and Town &
Country Planning Ministry of Interior with Business Intelligence Techniques overall it is at the highest
level (X=4.26, SD.=0.733). Therefore, it can be concluded that the Department of Public Works and
Town & Country Planning has introduced a business intelligence system for reporting the
performance of the Department of Public Works and Town & Country Planning Ministry of Interior

Planning using business intelligence techniques to support the agency's work efficiently.

Keywords : Business Intelligence System, Data Warehouse, Department of Public Works

and Town & Country Planning
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ABSTRACT

The purposes of this research were: 1) to develop interactive media recommending
exercise equipment using 360° virtual tour technology, 2) to study the quality of the interactive
media recommending exercise equipment with 360° virtual tour technology and 3) to assess the
satisfaction levels of service users with the interactive media recommending exercise equipment
using 360° virtual tour technology. The sample group consisted of 3 experts and 50 regular users
of the Fitness Center at Sisaket Rajabhat University. Research tools included an Efficiency Evaluation
Form and a Satisfaction Questionnaire for interactive media recommending exercise equipment
with 360° virtual tour technology. Statistical methods used in the research included mean and

standard deviation.
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The research findings are as follows: 1) the interactive media developed for recommending
fitness equipment with a 360-degree virtual tour consists of two main components: a visual display
section and a data display section, 2) the evaluation of the quality of the interactive media
recommending exercise equipment with 360° virtual tour technology showed high levels of
effectiveness and 3) the assessment of user satisfaction with the interactive media recommending
exercise equipment with 360° virtual tour technology indicated that users expressed the highest
levels of satisfaction. These findings demonstrate that the developed interactive media effectively
recommends exercise equipment using 360° virtual tour technology and meets users' expectations

regarding quality and satisfaction levels.

Keywords : 360° virtual tour, Virtual Reality Technology (VR), Interactive
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ABSTRACT

This research aims to: 1) develop an online leave system for the Faculty of Pharmacy,
Mahasarakham University, 2) study the results of experimenting with the online leave system at
the Faculty of Pharmacy, Mahasarakham University and 3) evaluate the quality of the online leave
system among the sample group, including experts, administrators, and personnel working in the
Faculty of Pharmacy, Mahasarakham University. The sample group consists of 5 people, while the
users include 20 people. The research tools used for this study include the online leave system
and the assessment questionnaire for the efficiency of the online leave system. The statistical
measures used in the research include the mean (X), and standard deviation (SD.)

The research findings revealed the following: 1) Development of the online leave system
at the Faculty of Pharmacy, Mahasarakham University comprised three main sections: (1) system
users, (2) department heads, and (3) management. The system efficiently stored data in a database
format and presented reports accurately. It functioned following users' needs. 2) The effectiveness
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of the online leave system at the Faculty of Pharmacy, Mahasarakham University, was assessed
positively by the expert group, indicating an excellent overall system performance. Specifically,
user interaction was highly rated. Recording outcomes and reporting were also evaluated at a high
level. 3) The results of experimental use for the online leave system showed that accessing
different menus was easy, and the system lacked complexity in its operation. The presentation of

data in reports was easily comprehensible and swift.

Keywords : Developing, Managing, Designing.
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Nnassnds saelUsunsy Arduino IDE 1oudieniun C++ szuvamnsaniuaugumgiiaslulsiey
1 TUUUSHluTR sadsruuudafougumgiuararaduduivsinu Line Notify fosfusznay 2
du baud efanaslassunsy wazandnenssuseuy 2) namaUSeuiisuniseugamswuuiouiely
Tssouiiinmsmuauanmenia Tnsnardesninlsseuilifinismunuaninetnia Asdufesay 95.83
damalfsaermsuuudeudofiviu Andufosar 42.86 3) nan1swisuifisuszezinainisey
g1t audefiinasonnutuludeusnamnns azldszesdios 40 wifl Fenlitousimiad
aruduegluinusiinnsgiu uay 4) nansAnwanudadiuvesglissuy wuh Gidssuudanuiionelag
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Addgy : nAluladBumesilannassnds, STUUAUANANINEINA, B1INTIHUUADUEY

ABSTRACT

The objectives of this research are 1) to design and develop a climate control system in a
cup lump rubber drying plant using Internet of Things technology, 2) to compare cup lump rubber
drying in the facility, 3) to compare the duration of cup lump rubber drying affecting the moisture
in rubber lump and 4) to study feedback on the weather control system in the facility by applying

the Internet of Things. The target group for this research comprises rubber farmers from the Nong
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Kathao sub-district, Nakhon Thai district, Phitsanulok province, totalling 30 households. Research
statistics include frequency, percentage, mean, and standard deviation.

The results are as follows: 1) Designed and developed a weather control system in a cup
lump rubber drying plant using the Internet of Things, applying Arduino IDE programming with the
C++ language. The system can automatically control the temperature inside the rubber drying
plant. There is also a temperature and relative humidity notification system via Line Notify.
The system consists of two components: a hardware diagram and system architecture. 2) Compared
cup lump rubber drying in the facility, which reduced drying time by 95.83% compared to a system
without weather control, leading to a 42.86% increase in the price of cup lump rubber. 3) The
duration of cup lump rubber drying was compared, affecting the moisture content in the rubber
lump, achieving benchmark moisture content in 40 minutes of drying time. 4) Feedback study from
users of the weather control system in the cup lump rubber drying facility using the Internet of
Things revealed a high satisfaction level, with an average rating of 4.46 due to the system’s ease

of use, meeting user requirements, and safety measures to prevent circuit overloads.

Keywords : Internet of Things, Weather Conditions Controlling System, Cup Lump Rubber

UNin
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AuAuANLTY [1] Jagtuduuimenistouddymdnalagldiuuin Smart Farm viewnuns
BRDRLE 6'?5%LfJumiﬁ'mmﬂwmﬁﬁ’mUUmﬂIuIa%uma%LﬁWﬂaiiwﬁﬂL%’]mﬁwiumw'%mﬁmmﬁfﬂLLa
nsiwzUgn sausnszuaunsrandiothlugnsinuasiBegsia [2] aunsamuuan meiniadi ol
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N13d998NY1INITUABULNIIAY 2564 dyari 11,754.80 A1uUm USusiiuiudesay 1.09 990974
WWeafuvesdneu (3] Fadundnnaiilsnnviedidssemslududonvesiugrmns aansohunldidu
ogavlumsvimdndasiensviianns q dmsuldlugeamnssunaieyssian éﬂLLﬁqmﬁ’]MﬂiiMMﬁﬂ LU
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nilso nisvuds wui eradnthendlnaasgiiesnuu vildeuududuamaliAngtRmmuuiio fady
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1. InQUIaeAnTIY

1.1 ileeenuuuuaziaunssuumunuaninerndlulsseugsmnauuuioudesemalulad
Sumesidannasnds

1.2 lileSsuiiisunseugnamsuuuieudislulsseu

1.3 fewsuifisuszernannseusnansiuuioudeiitnadeautulufousomns

1.4 WeAnwianudaiuvesilissuumuguanmeinelulsseugnamisuuuieudosie
wielulagduwmeidnnnasinds

2. dgudnwiianig

2.1 AuBuduing (Relative Humidity) maneds SnsrdnvesTualothiideyluaniese
Usinallethdusfiannzanudusasgamnfidientu shuandusufosas

2.2 Ansufioug1emn mneds Uiinanifinsraiseglutousime

2.3 walulad duinosidnynnassng a (intemet of Things U1971158n71 IoF : Internet of
Everything) #3o “Buwmediinlunnds” maneds dwins o é”;ugﬂL%amimﬁaﬁ’uﬁw@umaiﬁm inlviuywd
anunsndensmununislinugunsalig 9 sumaeetiedunedidn [5]

3. nansuaznuitefiietes
3.1 Hardware

NodeMCU ESP32 1 ud svesledlulasnoulnsaiansii seasunisid euse WiFi uaz
Bluetooth 4.2 BLE lusia nanlneu3sm Espressif (uasavimundnsasy) lnadaled ESP32 [6]
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wihdudavesneuunalivdeuaniig Tnenistounseualnluivunain iievinnsUanseidnminduda
adefuaIntdidnvsetind SeanansnihFiadludszondld Tunsauamnaaseng 4 Tunudns Bildnnsednd
1nUY [6]

3.2 Application Blynk

Blynk @® Application ﬁwL%ﬁ]gﬂﬁm%’mml,wﬂiu‘laﬁ§uLma§Lﬁmv§ﬂaﬁw§iﬂ fdanuiaulafe
madeulusunsuiiine lideadou App weanunsaldnuldogne Real time awnsaiiouse Device f14 ¢
Wruinternet leiognsdneaie ldinazidu Arduino, Esp8266, Esp32, Nodemcu, Rasberry pi d1s1ians
v Application tiegnsinente Snva Application Blynk liiderldsne Snitssesiulusyuu 105 waz
Android [7]
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3.3 navUIunNseusILUUReuielulsseusUUR LAY
AUGITLUALINANAAIMNTTUEINIT [1] NE3T NTPUIUNITOUENITIMUUAB UMY
Tulsseuuuuaafy IneninauasassmuauLazaTdevszduaudululssoufeUssaunisaluasns
Funafaoaen nsuiuusisgunniuazanutululssevazerdensussiiuvesminey Fauna
wiuduaziiruuUsUTILEY o19dmansE UM IR U e TINA LT
3.4 ATeTAgTes

Aqley yuudl uaz F5e9@ 93n0w (8] IviideideanisoenuuulasimuszuuAIUAY
suwiimdenuuuaniezdmiulsedinunanats fenUszasaiiisssnuuuiasimunsyuuAIUANNNG
puwitiUdenuuudansugdmiulssdinivuianas lngusenaunigssuuaNananfy uasiguLes
n3rafngamninara iy HaINMsAnY WU AT UReNTEINTOUL Y SEUUATUANMUY
Fraduzilvdundn sevar 45 Tuvzfimssuumimuaumendnaivduiude seas 3¢ auddy
FatfunseeniuURANIFUIUAUANDUWII B onuUUSans B dsaninsniiuUssAns nnwasseddm
YANaela

VinBas J989%, Fuaudng wauiu uay Tignus g (9] I@hideEe AOUNIIULATDTING
§aa3eziesruumalladnmsideudevesasnds Dingifnguszasdiite 1) Anwideya Arduino Tunns
A5 9ITUUATUANNTYINIURUULTULERS 2) DONWUULAZAT I OUNSINULAIDTINE 80T BE A8 TE Uy
wallaBnsidensevesassnds 3) Anwuasianiaieseuuimdsnuiaseinddmivouwimin niae
wavuzae 4) hunalulad Internet of Things wudletlywilunsdny warfunisudafiou 5) Useidiu
anuitswelavelif sundsnunaserindsaasozioszuumaluladnsdeusovesassndas Ingld
TUsunsu Arduino uazmaluladnisidourevesassnduntislunmsirnuvesssuulngannsayiauls
2 50y e 1) munlasmaluladnisiousievesassnds 2) munaslaeiedesuiuguugiisnnes lasld
nausa0813 $117u 42 Au wut sefuaufiawelasts 3 dw Tiud Fumslfou dunienm wady
mnuvaende egluseduin Tasiedssimeyil 3.81 uavAdoauunnnsgiuegi 0.70 Fseglunamidia
uanei feundinuuasenfingduaios foszuuimaluladmadeudovesassnisiioonuuuuazasnelusn
anunsahluldnuldeganangan

qn539A Launlugns uaz nuanss 3edns [10] Iihideisesniseuusiandreneufudie
Tsadousuuimdanuuaseniing wienszuuanufouiumuaumndlnariuansiliu $inguszasdie
AnwieaunamanivosniseulTiandovesaumelsadsusuuiandsnunasofing 2 szuu fie szuud 1
Tsaeuouuianuuuni seuudl 2 lsadeusuuimdsnulaefindnouszuuiaiunudeularniuns
sruvauwiimslnaruam vy Msvageuszuy wul szuvannsavinunsdeuluiidivuald Tag
sl wansatoyagumgiiuarAnauuiisuliuuuidealys (Real Time) wn 4 5 uif
KAMINUT AT DL WUt Teapsgamgildinarlunisouuidlndifesiulagldina 4 uas
5 dlusmuddy uagldautugare 8.019%db. Advesnseuwisliuandisnndiognndaseuuis
sheaudounn uazAunmAvesNdIEMdseunisil 50 °C dAnnrwaing (1) IndiAssiundreanunndian
ANULANAsYesdlnesauldinuuanasegslidedAynsans (p<0.6)

Avidlua wesARYng, 935075 WAV Wag sutma Aana [11] léiideFesmiaunszuy
wadeuaniizuindeunisnisinunslagldinaluladdunesidnvesasinds nsdlfnwiaiuugsiag
f¥nqUsrasdiile 1) sonuuuLaiaLsTUULTIAouanMELIAd BN Tnwas Tneltinalulad
Sumesilnvesassnds uaz 2) Anwwanismeassliszuuudauiouanziindounisnisinuns tngld
welulafdumesidnvesassnds nansidenuin dmsud drudszanana wazdrusvauNa amsavi
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nsdeteasing 9 dussuuieietnglameinuandia uazudafoudigunsalindouildegnafiuszansaw
puingUsrassilaseld uardrutszendldvesn Arduino UnoR3 dadululasneulnsaiaed vuiind
Fourogunanlfumeuuurinenfuiofiefifindessuunounaiadu Blynk uazwoundiadu Line Hiuluga
doansliany

35aHuUN13IY
1. 13asilans3dy
1.1 a3 eeilofi ldWaunsruumunuanmeinialulsse s suvuieudaosiemalulad
Sumesidannasswds Idun aoufiamed 11309, uasa ESP32, 98 LCD, Bmnosdunlisn (Aadsuy
wiAw), FinauszueATuieu 4 Channels, Rely Module, wuiesagmungiiuasaruitudusing SHT 10,
Arduino IDE version 1.8.19 wag Blynk Line Notify
1.2 wuugeundaNNAniuLuUUasln innsiauUse1aean (Rating Scale) 5 Sy [12]

2. Uszvnsuasngualeeng

2.1 Uszmnsdunensnsiugnenanisn duavuesnziing snneunsing fminfivadan $1uau
1,848 AS150U

2.2 nguiegndndenaindszans Wunwasnsilgnenans duanuenziing snaeunsing
Fwanualan Adanuauldluszvunuquaniwenialulsseuswmisuuuioudaodomalulas
Sumesidannasands dnu 30 Af2Fou IneN5dULUTINIZAI (Purposive Sampling)

3. JunsunsAfiunside

3.1 Mvualyn LAz ulInIgaINNTEuA18alin¥asNIHUgNEeNI9 s eFnwILLIAn
lonans 1Ay uaziiuledfiAades

3.2 TUTLar AT etaya

3.3 PENLUULATNAINITEUUATUANANINDINIA LTI V1IN Tk A DU e umAlulad
Sumesidannasnas

3.4 nnaeIwazUTuUTIuilussuy

3.5 UsziliupuAniuveagldszuy

3.6 mllunmslasgideyanavagunanisivy

4. gaanlylun1sive
fRdediumsinszideyadmelsunsuneuiunesdnsagy lngldadminszndanssan Taun

A11u4 (Frequency) ALad e (Average) $88@as (Percentage) wava1uld 8 uuuIA9g1U (Standard
Deviation) Zsinuatnaeivszifiuanufeiuresyldszuu wusnisinzuuusenidu 5 szau wazula
ANUVNYAULUIAAVBIYYYY Avaraln [12] fadl

Aedy 4.51-5.00 nu1eAwdn Sanudniueglussiuanniign

| a oA a =3 [y

ALY 3.51-4.50 MueAudn IanuAnvivegluseauiin

ARdY 2.51-3.50 vuneaNd danudaiueglusyiuuiunans

| a oA a ] o v

ALY 1.51-2.50 nuneaudn Ianudndiuvegluszautios

ARdY 1.00-1.50 vuneaud danudeiiuegluszauiiesdian
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1. HANTTRINUUUKAZHAUITZTUUAIUANENINDINIATUTSIBUEIWITIULUABUd e Aenalulad
Sumaiidannassnas

1.1 HAN1TRBNKUUBIAUTENOUVBITEUUAIUANANINEINIA UL SI0UE NN IUUN DU I8 /Y

wialulagdumesidanasands Usznaudie 2 du laun a15auaslaosunsy wanadenni 1 uag
anUnenITusEUy UananIni 2

LCD
3 a X
Jayaguunil ECHELRIER ik
g b Houamu Tio
Hoyannuiu Toyanuy
Y s & - & v
" deysynumnftiayannuiu deyrgnmnfdiayanuiu v
Wireless >
Esp32 | ’ . Blynk cloud
_/‘ 3 g e AecessPoint
Manta/la MdudaAa y
/2 doyane um b
N n
A doy aﬂmwu :
Ua/Un
Relay -

Mobile
Wa /e
( Heater ) 6

deyagoumndl

¥ &
TayanuTu

AN 1 315auastaazwnsy

Esp32

Q ‘ LCD
F . |
san lf.———
~ pames

NAAUTLIEAIMITOY

a
AN 2 anUReNIINTTUY

1.2 dlddfunsiannssuumuauanwemeamewalulagdumesidannassnds lneth
ToyaNNTAN LY AT IINTAVINSEUUMLINg Useasansideten 1 uanafanini 3-5
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]
=y

UM 11 adufl 1 o ansiAY - 1Hau Uquiey w.A. 2567 [=—— TMrmU

mudl 3 Tsseugranswuuieuiememaluladdunesidaynassnda

1150 » » L0 ail.all B

para : AsurimuanA g tulss
(3au 50 avn Anwiiuulsugau 33
%

para : asuriwuana aaai iulse
Bow 53 2o Anudululsodon 32
%

para : asurimuana aai iulse
Bau 53 v AmnuduTulsudou 32
%

AN 4 BANNUAAINANITAIUANAN NN 2NN 5 STuuwIsiauanmenaniglulsseu
mamnaluladduwmesidannassnds g19MTLUUADUNY KU Line Notify

2. HaMSUSIUIBUNITaUENNISTILUUABUAY

wansisuifisuniseusransuuuieoudiy awinguszasdded 2 sewindsseuiilisiszuy
AuANEN eI (3 37 2) fu IﬁaauﬁﬁivuumurmamwmmﬂéhslmquIaﬁSuLwa%Lﬁmwﬂaiiwﬁa (57 3)
BN MEINANEUENISOUEINIT U UGE Imuw 18 e 2566 felumn ammumam 26 937"
waldea gaumngligedn 29 esAiwalfua u,avm'msvuauwwﬁmam 74% mwmjuauwmmam 89%
Flunisnininensaddudlons 1 wlasnisinens arlafeusnamis sauau 800 feu lnefinanis
Wisuieunanadiemnsedi 1
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A15199 1 HansiSeuLigunisaugnannsuunauglulsieu

b Tsseuiifiszuuaiuay
- Tsseunlifiszuuaiuay N
T8azdun ANINBINARE
gnwand aa e :
walulagdumesiiannassngs

FIUIUINNITUUNDULIETIUTIWOTOU 50 160
NUNUTITRYNNITMUUIBUNY (115190T) 1.62 3.55
SyEzaIN1Sau (F2lu9) 72 3
anuduadglutous1ams (%) 32 32
YIAINENIS U UABUS 8 (F1) 1,600 1,600
3IAVIWANTURIL NNV BUNE (UM) 31,360 44,800

91015799 1 wan1siSsufisuniseussmsuuioudielulsieu $1uru 800 fou nuin
Tssouiifiszuumuauanwornmasemeluladdumesidanasswds (G571 3) famdl 6 Iszeznainis
outiosninlsseuiliifiszuumunuanineinia (357 2) fanwdl 7 Andusosay 9583 (100-(3x100)/72))
(09910387 3 TssouaunsnmuaugamniuasanuTudinivsmelulssoumsuuuieudas fgaua
asfideLues fngunniuaraud uduiuslueinia finaudisgaaimdoululssey Snvali
wanzauseauTulufousns dwalvianszernatlunisou waeilvamearivesnmsuuudey
Frenfindu Andudesay 42.86 (100-(44,800x100)/31,360))

AT 6 NNSANNYINITIUUNDUNLEY AT 7 A1THINYIINITUUNDUDE
YUNTLULIOBUR Tulsapugnanisn

MM 6 NMIINeIIITILUURoufsUUnTEUEsasud (WunsUseiuain msdanase
aeauarnIsuiavennunIng dernanuidugtlunisauauanudurestousamis 019dNase
AAAINLALTIAYDIABULIINNTY daunIndl 7 Msmingnsmsuuuieudiululsseugiamsiissuy
ATUALANINBINTA fﬂsmmm%’ﬂwﬁzﬁumm%ﬂﬁaEJ'NLL;J'usTﬂr:huﬂﬁﬂwﬂuqmmﬁLl,azms"l,waﬁau
91 denalldnaunmensiiaiianegendn
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HawSeuisuilsseninnmsimihggamsuuieuieaniugamsuuieuiwey Tuiiou
WwgU 2566 3NTaasTIAe1ensINNTAINEly Ussdnfeulweu 2566 veansumsainigly [13] lag
Fnflefadunumsouusts fsd

- AeAgENIUURBufanfiouLwIey 2566 oeffl 48.17 U Aeilaniu

- MeAggsUURsufsauieumoy 2566 B¢ 56.95 U soflandy

2LUlAT191AIVIBENNTILUUA DUGILBUFINTIB NN HUUA DU 18EAUTZUI 8.78 U
soflansy Wedddsumualnihuazaussluniseuuis deyamnnsunmsiinnelu [14] seydn dununis
UL UUR DU seg fiUszana 4-6 v1n seAlandy deifu mnmeeassmiseamTuuuieu
fheanfuganuuuiouieey agil 8.78 Um siflansu Finausnesunu1e UL 4-6 U siaflansu
WNyIANTazdanlanilsgns 2.78-4.78 um saflansy 31nn1suieemsuUAsudlgllouwiaununs
Frmitean uenandsemsnuutoudaseuigunmgenitensteudlan wagamsafuinulild
wiund Jududeliiueulunssudauaznsdiming

3, namswWisuifisuszezaanseusesIUUAB U itinadenuduluRausann

115105 B ULT BUTEBE9A1NTEUE1INTIMUUA BUR 207 T nan a2 1ud uludousranis
mmfmﬂﬁvaaﬁﬂﬁaﬁ‘ 3 %ﬁﬁﬂ’ﬁ/\lmmﬂﬂ’]EJ‘LJ’eJﬂIiQ’eJUEJ’NW’ﬁ’]LLUUﬁauﬁ’Jﬁl TuSudl 21-23 Wwwoy 2566 iy
Laaa 50% ammmaaa 32 parwaldua AnuTudLTIMERas 80% TngeusnansuUAeudaY iUty 3
ﬂ'ﬁﬂ 9 a 160 fou lnefinansiUSeudisunansdomnsed 2

A15199 2 HaNSLUSEUWIEUSYELIAINSEUY NI IMUUNB U e NENaR A LTUTLA B U951

sTEzIAn aruduaaslufousnmis (%)
(i) sl 1 ASad 2 Sl 3 de
35 91 92 91 91.31+0.577
40 32 32 32 32.00+0.000
45 7 7 7 7.00+0.000
50 7 7.00+0.000
55 7 7.00+0.000

9NAT 2 Han1USsulisusrznaIn1seusa UL AeudeTiinator i ulutou
19131 WU Tsseuenamsuuuioudisfemaluladumesidnynassmds annsamuaugumaiily
Tssauleglutng 40-55 asmnsaiboa uasdautudiindsswing 25-45% shlaudulufeusnonis
oglunausiumsgiu Ae 32% vilildszoznanlunseusransuuuieutewios 40 uidl fanmd 8
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(n) 35 W% () 40 W19l (A) 45 W17

AN 8 NFIAAIANNTUIUABULINITT I ULAAE SEEELIAN

4. wamsAnwanuAniveslldszuuatuauanimemadlemaluladdumasidannassnda
fAdesndunaneassdddsruuamuauanimenmademeluladdumosidamnasmas dimuty
fulnuAsNIfUgNeImNT fuanusangying suneunsing Sminfivalan Adanualaluszuuauny
anmenalulsseusnamsuuuioudeiomaluladdumesidaynasswds S1uu 30 af15eu uas
ymeitefnunnuAnTunuIngUssasdmsifeded 4 fedl
3.1 inAwaaildszuu uansisnsned 3

M19199 3 IWIULaTeLaTVRILYTEUU TUUNAILNA

el MUY fowaz
Likld] 27 90.00
7Y 3 10.00
374 30 100.00

~ ° ¥ 1% ' v ° ° I3
1AM151990 3 FIULALTegazvaR l9TEUY WUl {lYTEuudiuig 30 au a1unsaduundy
wAre $1uau 27 au Andudesas 90.00 waviwands s1uau 3 au Anduieay 10.00
a & % = " & % o &
3.2 anuAnLuYeldszuy awdaly 4 du fsil
AUN 1 N5UTEEAUITUUAIUANUADINTSVEH AU (Function Requirement Test)
Junsdszdiuiiednudrssuuiliiannduiunsinuausssnisvesldundesiieda
A1uf 2 AsuszilussuuaunsIiaIu (Usability Test) unsuseiluiie@nenin
syuuitlanauntuiudamindesenslidanuunieaiissds
aud 3 nsUszfiusyuuaulsEanSam (Performance Test) 1umsuseifiuiiodnw
Msvvulanauntuiudusednsnmmuausesnsuintesiiode

[115]



NIEFINING “NsTamanalulad univerdesvaguiiasay”

U9 11 adun 1 hou uns1AY - LAy Uquiey w.A. 2567 ——— TMrMU

audl 4 msusziliussuuauanulasady (Security Test) Wunsusedliuitenynin
szuuitldiauniuiuiinuvaeadevesdeyaundeaiiods JanmsfnwanuAadiureldsyuu uang
Mm99 4

A58 4 nansAnwAnuAniuesldsyuumuanan e meamemalulaBuwmesilaynassngs

918013 X SD. sEAUANNARLTIY
FuAUABINTSYESIeATU (Function Requirement Test)
L izuummmi’mﬂ'wqquﬁLLazﬂuwm%ué’mﬁwﬁlﬁQﬂﬁaa 4.40 0.50 N
2. szwmmsnmmmqmmgﬁuazmmﬁuﬁmﬁwémstu 4.87 0.35 wnilan
lsseunannsuwuurieuiieldgnees
3, szuvgansasaan Wit wezdlusiuiledels 4.47 0.57 110
0. fsvvuudadiougamaiinarautuduivsanelulss 4.47 0.51 N
DUYNWITILUUNBUNIBRIU Line Notify
Wiy 4.55 0.48 wniign
gnumsldau (Usability Test)
1. szuudesiennudilavedldssuy 4.70 0.47 wnilan
2. svuudierensndoudie 3.73 0.79 1N
3. SEUUANLNT0ANTEULAT lUNTIULINAILAL 4.80 0.49 Wnilan
4. szuuiianyazanlunisldanu 4.80 0.41 wniige
5. mwitldanunsadilade 3.90 0.76 110
6. szvvanansathlldldass 4.87 0.35 wniige
1y 4.47 0.55 1N
fuUsEaNSAN (Performance Test)
1. i lunsussananalagsivesseuy 4.20 0.81 10
2. AUgNARLlUNTULARING 4.40 0.50 0
iy 4.30 0.66 1N
fumulasnsiy (Security Test)
1. fiszuuesriulihdnneas 4.53 0.68 wniige
2. fimsivuasarnulunsdnldaussuu 4.47 0.57 110
iy 4.50 0.63 1N
Taasu 4.46 0.58 1N

1NN5197 4 wamsUszuaNLAMTiuesldsEuumUuaninemamemalulaBdumesiin
nnassnas lunmsn wuin glszuulianseduaziuusindu ¢.46 Tnarnudaiuegluszduuin
eanunsnduunmudunisUsedu fod

A1UANFABIN15Y0eHleAYY (Function Requirement Test) wud1 A1msinvenan1suseiduly
druil Glesruulfeseduazuuusity 4.55 fuamudadiuegluszduinniian lnesensigldszuud
AnuAniiugsiian Ao szuvansomuagamginarasuduivs e lulssoumnTuuURoudeld
gndas sosasn Téun ssuuansafana wid uasdalus diufiefiold weelissuuudafougnmniuas
mnuBuduininelulssougnamnsuuuieudaeriy Line Notify

Frun5ld a1 (Usability Test) wuin ammsanvesnanisussduludud dldssuulvanssdu

Y
B ITUUAIUD

3
AzLULYINAY 4.47 finapudariueglusgivann Taesensigldssuuiifauiugeiian A
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iluldlaase sesasn laun ssuvannsaanszeziatlun1seunInnineiy wagssuuiianuazaintunig
Tdau

FuszAnEnm (Performance Test) U1 nwsamvessan1sUsziiiuludiu glészuuliien
seAUAzILUYINAY 4.30 fnannuAniivegluseduinn Tnesensifldssuuianufniiugein fo
anugndedlumsuanina sesawn liun Anuslunsussfiunalagsingesyuy

Fruanlannsts (Security Test) wuin amsmvesmansUssduludiud fldszuuliansy
AzuUUYNAY 4.50 TnanuAaiusgluszdunin lassensigliszvudanudniugeian

Hszuutaaiulniindni9as sesasun town dn1sivuasiarulunisiinldnussuu

@

U

§
Ao

anUseNan1sIve

szuumuauaniwenalulssevgamsuuuAsudlediomaluladdumesidannassnas
mmaaaﬁﬂiwwaﬂ'lﬁ%’amm‘?mqﬂﬁsmﬂ‘ﬁnﬁ 1) svuulApankUULAETRILIATININAINABINTT Inessuy
ansRae wit wazdalus Wiudefio feliwueesTngumginaranududuing vndhdinuau
pumnimelulssounemanuudnludd suisdssvuudafougumpinasaududuinsaelulasey
§19NTIUUUABUE8H U Line Notify aoandoaiugndsed taulugns uaz nuaissa 3adns [10]
lifuaiideies mssuwiindreneuduielsufeusuuimdsnuuasoiiing niouszuuauiouasy
muguslnaruasiliu SngusrasdiiieAnwaaunamandvesnssuuiaindisveniufelsuiou
PULTI NANINAEDU WU Szuvatsvauaadeulefismunld was muisevesdnslun NISANYING,
933775 WAV uaz suma 3ana [11] msdnuiidoidesmaiaunszuuiiafouannzwindounis
nanuaslaglfinalulafdumesidnvesasamds nsdifnuaunzing finguszasdiliooonuuuuas i
sruudafeuannziindeunsnisinens tngltinaluladdunesidnvesasinds uaz@nwinanisvaaes
Tsruuudafouanmeiindeunenisinens lngltinaluladdumefilnvosassnds nan19idemudn seuu
annsavihnsdadeyasing 4 iuszuuieiednglimeinuania uasudaiioudigunsaiindeudlsogied
UsvAnsnmmaunguszasdiilanily Taedeudegunsaliduvesfiefiofiindessuuueundindu Blynk way
LeUNALATY Line 2) nanstuFsuliisunseugnemsnuuieufelulsseuiifinisauauanmeinia agld

a

nanluniseutiosninlsseufildfinsniuauaninerma dwmalisaensnauuuioudiegelu el
Fuyunmseuwiafindy wiannsnrameldnaaveiigin nudmuaniivesenmnuuutouted
findn 3) mansieudisuszernainsevsnsnuuudeutedifnaseeutuludeusmng Tagld
ssorlunseusnamauuuieudieiiios 40 11 Suilvfeusremsiinudueglunasiinasgiu 6) wa
nsnweuAniuesilissuumuauanmemesiemaluladdumesidannaswds flészuuiang
Aniusiaszuvegluszivunn lnessuvaunsadiluldliass anszeviatlunisey avanuazielunisly
o Slszuudesiuilwihdnnas suvesruuiivaunauivssansam donAdediuIdevesfialy yuudl
uag 5@ 93manu [8) IinideideanseanuuiasiamunszuumuateuLisidenuuusaiey
dwiulsdtnrunnan TnefiingUszasdifiesonuuulagianNszUUAUANNTEULN U IUFONUUY
Sanserdmiulssdunvuianats aunsaiaussnsnnveslseddnvuanasld sniidenndasiu
AdevewinBa Yedni Suning audu wag GRgnus M1 [9] ¥MAdTeides deundsnunasending
é’aa%avﬁaaivwmﬂiuiaﬁmw?iawiaﬁuaaaﬁw%a Tnoilinguszasdiiiednwideya Arduino Tunisadns
eE UUmummwwmmwumuwai W oBaNLULUAY aiwmauwaamuummwmaaww AIETEUY
wmelulaBnndeusovesasands iileAnwinaziamniaissouuimdanunaserinddmivouuianin
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na1e wazuzda9 Wodunalulad Internet of Things wAladgynilunisdsnu Lagsunisudafiou
eUseidluanuianelavewlifeundsnuuaeniinddaniosmesruumnalulanisitensovesassngs

YoLEUDMUL

mﬂmawwmi UumumamwmmﬂiuliaaumawwmLLUUﬂaumﬂmaﬂmeIuIasJauLwaiLum
Vlﬂﬁii‘WE‘N 1wuﬂawuauusmu1ﬂﬂqmu mmmmaﬂmmmumu el

1. wumesannutulufeusnanns

2. BamesdunsaduawedlsieuriielnisnsyaemLouIInaNsTuUY

AnRNssuUsENA

MuATeiFesszuuamunuanmenalulsieugsuuuieuiiosemaluladdumesiin
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ABSTRACT

The purposes of the research were to 1) Develop a screening application for individuals
with learning disabilities on the Android operating system, 2) Test the effectiveness of the screening
application for individuals with learning disabilities on the Android operating system, and
3) Evaluate user satisfaction with the screening application for individuals with learning disabilities on
the Android operating system. The study population consists of school personnel affiliated with
schools related to students with learning disabilities under the jurisdiction of the Primary Education
Area Office in Lop Buri Province 1, Muang District, totalling 30 schools. The sample group includes
personnel from schools affiliated with the Primary Education Area, totalling 15 schools, selected
through a random stratified sampling method. The research tools created by the researchers
include. 1) A screening application for individuals with learning disabilities on the Android operating
system and Learning outcomes can be assessed for students in real-time. 2) An effectiveness
assessment questionnaire for the screening application for individuals with learning disabilities on
the Android operating system. 3) A user satisfaction assessment questionnaire for the screening
application for individuals with learning disabilities on the Android operating system. The statistical
measures used in the study are percentages (%), mean (X), and standard deviation (SD.)

The research findings showed that the 1) Development of a learming disability screening
application on the Android operating system comprises two components: Screening for Attention
Deficit Hyperactivity Disorder (ADHD) and Learning Disabilities. 2) The effectiveness of the learning
disabilities screening application on the Android operating system has been evaluated by experts
in three dimensions: usability, performance, and learning. The application was found to meet all
evaluation criteria in each dimension in each aspect. It is considered at the highest level (X=4.64,
SD.=0.16). It is efficient and suitable for experimentation and use within sample groups. 3) Satisfaction
with the screening application for individuals with learning disabilities on the Android operating
system was high among the sample group. Overall satisfaction was at the highest level (X=4.78,
SD.=0.22)

Keywords : Learning Disabilities, Android, Application Development
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ABSTRACT

This research aimed to 1) develop an application to link Thai cuisine with health and
cultural tourism in Thung Song District, Nakhon Si Thammarat Province, 2) test its performance
within the context of health and cultural tourism, and 3) investigate user satisfaction 30 tourists
travelling in Thung Song District, Nakhon Si Thammarat were the sample group in the present study.
The utilized tools included an application linking Thai cuisine with health and cultural tourism in
Thung Song District, Nakhon Si Thammarat Province, an evaluation form to assess its performance,
and a satisfaction questionnaire. Statistical analysis utilized mean and standard deviation.

The research findings revealed the following: 1) the development of an application linking
Thai cuisine with health and cultural tourism in Thung Song District, Nakhon Si Thammarat Province,
which was observed to comprise three parts in the functional section: the administrator section,
the critic section for expressing opinions about tourist attractions, and the tourist section.
2) The application test results showed that overall satisfaction reached the highest level (X=4.81,
SD.=0.21), and the following were unit testing, system integration test, shakedown test, and non-
functional test. They indicated that it functions correctly and efficiently. It is user-friendly, devoid
of complexity, and maintains a consistent standard across all screens. The application enables
accurate information retrieval and display based on categories and conditions. Additionally,
it incorporates a classification system for usage rights, distinguishing between regular access and
authenticated access to safeguard user's personal information upon entry into the application.
3) The study on satisfaction with the application revealed that overall satisfaction reached the
highest level (X =4.65,SD.=0.34). This satisfaction stemmed from several factors, including
appropriate font sizes, consistent background and letter colours across screens, standardized
design, clear communication through text and images, appropriate user interactions, and easy-to-

understand, familiar, and memorable vocabulary.

Keywords : Thai Food, Tourism, Health and Culture Tourism, Mobile Application, Thung Song
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yuvuagdBusiely
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ANlun133dY

1. 1n3esilaluns3de Ae

1.1 ueundindudenlssemnsinedunsvieaiiondsguainuag Samsssy sunovjsas Smin
UATAIFITUIIY

1.2 wuunageunansiuveseUndiaduienlstemsinedunmsvisaiisndsquaimuas
TAUTTTU BUNDINEY FITIAUATASTITNTIY

1.3 wvasuauanufismelafisloueundindudoulosemsinefumvionfiondsguainuas
TAUTTTU BUNDYNAT FIIAUATASTITNTIY
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2.1 Uszrnnaiduinvieadien a.unsessssusy 1y 225,755 A YIABUNINY AN WA, 2563 [10]
uailiwudoyaaiRdnufiidensy ey 2. uasAisssusy Admau

2.2 nguiiedadadenanuszinsiidudnviend vaiivieni onlu s1inesas Sania
UASASEITNIIY TIUIU 30 AU LEBNAIBEMUUENANINgUTEaA (Purposeful Random Sampling) [11]
mnziinvieafiefimdaiondion u anuivieudien

3. SumeunsAdiunsie

nsamLeUnalatudsnlosemsinedunisvieaisndeguamuas Sausssudew sas
THuRRL392UU (The System Approach) Tnefinszuiunisisuan

3.1 msAnundadeiudi (input) Usznause deyayuvuiivszneufianssy ieliuinses
Ing uazdoyauvdwioadiondaguam

3.2 i mgnszuauns (Process) Inonisiendeyaiiniduninszsiudinensenuiuosd
anufitesuniliniyuwuiiusznouianssy nieliuinisemnsive augiunisirdeyauiiesie
DBNWUUTZUU (System Analysis and Design) Lﬁaﬁ@umLﬂuLLané‘m%’uﬁm%’U%’mﬁﬂLﬂuizwgmﬁaga
flannsaudmsianisdeya

3.3 wanawadwslemudevlunasamnudoinisvesdldon Tnseenudunandn/madns (Output)
Aomnuslumsuimsinnisvesyusuiiuszneufianssu isliuinisemsive wazueundinduidenles
onsineAumavisadisndsguamuas Samsssuilesjsaslusuuuy Mobile Application fianunsausns
Toyanie 9 veunawieaiss nmsAuntoyas vmisined \enlosduuva i sndguam
nsUszTnduius ilelrdeyauazmsdndulaudtnvieadion fanmil 1

dadedndn (Input) A5¥U2UN13 (Process) NANAR/WAANS (Output)

Joyanuemsive/unas
Ve Iuaz nusTu

YUY/ W : .
o o & LENNALAYU
VINNIp) SYUUTIUTOYA ;
YUYY
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NBANUUULNUATNILAAIANANTLS YOl UU (Use Case Diagram) LiveuanIn15vina1ues
HlUszUU (User) uaganuduiusiuszuuges (Sub Systems) meluszuulng)ieasuien1nsinvesszuy
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UVULNUTA Google
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4. gnantylun1sive
laun Aade wardrudosvuannsgulagtmailaiisuiunaeminisussdiu dadl [12]
' a W | Y] a
ANRAYNINY 4.51 - 5.00 MUYAIUIN FEAUNINYIER
ANLRALYINAU 3.51 — 4.50 BUNYAINNIT SEAULIN
ANLRABYINAU 2.51 — 3.50 BU1EANNIN SEAUUIUNAIS
ANRALWINAU 1.51 — 2.50 MN8N Seaulay

ALRRLMNAY 1.01 - 1.50 vunganudi seiulesiian

NAN153Y

1. wan1svauaunaaduideulasemnsinefunisisuiiendeguainuaz Sausssy s1unejess
FIMINUATATTITUIY

1.1 wamﬁaamm‘uLLanﬁLﬂ%’uLs?j'auimmmslmﬁmﬁviaaLﬂ?‘iaqt,%aqﬁumwuazi’@uuﬁisu LND
vjsas Sinunsaisssusy wuin daunnsvheudseneusie 3 g ldud 1) ddquaszuu i
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2715 (Foods) tA329AM (Drinks) viouign (Travels) Wneau (Hotels)
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—
* Metro Hotel&Spa

'7: ’o.‘ a&‘

« MDUTANIEY « The Colorful Hotel

« $wind avmeas «Afynn

c R s 2 &
AW 5 visnevidteyavesiaUundiadu

2. NMMAFIUNANTTINNUYBIMUNARTUT BB M IneAUNSYa BT YA NIAZ TMUSITX
BUNVYEN TNNIAUATATIIINIY

M19199 1 nan1sneaeunIsnuLeUndintudouneseimsinedunisvieuiiendguninuwas Sausssy
gneveas JminuasATeTsusv Inenmseassdildheundeduanaunsvlnudiuau 20 1eseq

o A
LARIAINITIN 1

319N13 X | SD. | sziuanufniiu
1. #an13naapUleidunsinenu (Unit testing) 4.73 | 0.16 wniign
2. NAN1IVAFBUNTTONADAUUINITOU 9 : SIT (System integration test) 4.65 | 0.34 NAign
3. nan1sadnnaaaulusunsuluiios 4 MuN159191uYBsTEUY (Shakedown | 4.89 | 0.23 wniign
test)
4. HamMAaeuUsEaNSAMNNTYINUTBeIEUL : NFT (Non functional test) 4.97 | 0.12 WNfign
LRkt 4.81 | 0.21 wndiga

NN 1 NUIHANITNAFBUNITYINIUYBIaUNALATULT o U lE98 1S NeA NSV DU g7
\BaguniniagTausssy g1neysas Smiauasassssuy duansvinulaenuegluseduinniian
(X=4.81, SD.=0.21) uazilleiarsanluidaziuanusoagunalacail

2.1 ANANTNAFRUTINATUNISYN9U (Unit Testing) Inen1maasadnlduaUunaiatuaingunsn
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AN 6 LAAINTNAFDUTINTUNIYINUASEUAUADIUN

2.2 PINHANSNAABUNIS BN o UUSN158Y 9 : SIT (System Integration Test) lngn1snaaes
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ABSTRACT

The objectives of this research were: 1) to develop and evaluate the efficiency of a web
application designed to survey instructors' data for analyzing and clustering relationships among
digital literacy instructors using K-means techniques and 2) to analyze and cluster the relationships
among digital literacy instructors' data using K-means techniques. The target group for this research
comprised instructors from Surindra Rajabhat University who teach subjects related to computers,
spanning five fields: 1) Computer Science, 2) Computer, 3) Computer Technology, 4) Computer

Innovation for Business Communications, and 5) Digital Technology for Education. The study
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involved 20 instructors with experience in teaching digital literacy. Research instruments included:
1) A questionnaire assessing aptitude in teaching content via web applications, 2) A questionnaire
evaluating relationships in teaching via web applications, and 3) A performance evaluation form
from experts. Data analysis employed mean statistics and standard deviation.

Key findings include 1) the web application developed for surveying instructors' data and
analyzing relationships among digital literacy instructors using the K-means technique, which
consists of two main components: (1) system data management and (2) a questionnaire. Overall
efficiency was high (X=4.42, SD.=0.56), and 2) Analysis of instructors' data using K-means techniques
and association rule creation with the Apriori algorithm method resulted in instructors being
classified into four groups: (1) centroid = 3.00, (2) centroid = 4.10, (3) centroid = 4.41, and (4) centroid
= 4.91, with 21 association rules identified. These findings demonstrate the web application's successful
development and effective use in analyzing and clustering relationships among digital literacy

instructors, providing valuable insights into instructional practices and grouping patterns.

Keywords : Cluster Analysis, K-Means Clustering, Association Rule, Digital Literacy
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AABIINY 3.50 - 4.49 WAL SERULN

AABNAY 2.50 - 3.49 Mg sERUTIUnANg

AABinfy 1.50 - 2.49 wneauin seRuos

AdBinfy 1.00 - 1.49 mneanuin seRuosiign
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(%) WUUARUAINFUNUSAINAIUNITHDY

AN 4 BBl UUADUNNY

1.3 nan1sUssifiudszdninmiivweundindudrsiadoyaaeuaindifeivigy §39ulali
{88991 MUAITHAUITETUUNUADUT UMDY WATH @aUT18TVINTIATNER T1uIU 5 Ay Useillu

A13199 1 nanisUssdiussavnmivkeundindudrsiadoyaraeu

3183 X SD. FZAUAIUAALTI
1. anude wazauazaIntun1sldnu 4.20 0.45 1N
2. ATUVINZANTBIVUIN UazgULUUFIaNYs 4.20 045 1N
3. ANUIYANTENERISNYS uardilunds 4.40 0.55 1N
4. anumngadlunsinnnehunrisesdusznauuuenin 4.40 0.89 1N
5. unzaslunisidenloatuvesusiarsiens 4.60 0.55 wniige
6. ANuwzaNvaINIlineu/meuauesiugldiu 4.40 0.55 1N
7. Wdamnuasuiuuazaenatesiungulmune/daeu 4.40 0.55 1N
8. MINYNFBILAYATUNILYRITRL AR 4.60 0.55 wniige
9. armgniasuazasuiuresayaiiomein 4.60 0.55 wniign
10. anugnapslunstuiin uily waenisenliteya 4.40 0.55 1N

g 37u 4.42 0.56 N

1597 1 wamsUszuUssansnmiiuendledudisiadeyadaou Wefiasanluningam
wuin fussAvBamegluseiuann (X=4.42, SD.=0.56) uaziflefiansunidusode wuin fidedegeiian
windu $1uu 3 e (X=4.60, SD.=0.55) A Avmmnzaulunsdeulssiuresusagsens Anwgndes
uazAsUiuvastayalaou waranugniauazasUiutesoya o eiv sosaemn danadswhiu
$10U 5 99 Ae AU ALYRIAFIS YW ATUNSS (R=4.40, SD.=0.55) Aumnzanlunisining
AULNL903AUTENOUUNIBNIN (X=4.40, SD.=0.89) ANUWNEaNvRINISIAnDU/MouaUDI UK ¥y
(X=4.40, SD.=0.55) WadeAn1uasutIukarasnnd o unquidvane/gaeu (X=4.40, SD.=0.55) uag
Anugneedlunstudin uily uagnisiSenlddeya (X=4.40, SD.=0.55)
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uniseu
fau| mudsaunau %wﬁ‘f’auﬁau 1| 2|3]|a|l5s5]|6] 7] 8] 9 |support
1 1 il nénees ST A T A S A A O A A I 1.00
2 203 LONSIY WRDIASITI 1 1 1 1 1 1 1 1 1 1.00
3 81 Feasal Taass 1 1 1 1 1 1 1 078
4 3 aquﬁ' UIAUN 1 1 1 1 1 1 1 0.78
5 257 5ede Wodund 1 1 1 1 1 1 1 0.78
6 177 Toandl due 1 1 1| 1] 1 1 067
7 156 Younimil aasd 1 1 1 1 1 1 067
8 88 ungmi Toidaad 1] 1 11| 1 067
9 103 sV edinuiid 1] 1 1] 1 1 0.56
10 115 Asanenl vimeu 1 1 1 1 044
11 1117 33m3 Indans 1 1 1 1 0.44
12 85 #iviuas dranh 1 1 1 033
13 113 Fsrile yan 1 1 0.22
14 1753 Feuiiud Tyadesm 1] 1 0.22

a
AN 6 AN519lanLLEe

nnndt 6 msdlewuien fautdrdu 1-14 Dulemuwetauaiiluldfomanuduiuslu
133 Tnsfnausidnatuayu (Support) dum 0.2 wasifignideniuaeusglunguillideyanmat
aou Fefidelddndeyadiunianlidunasioanlulithinfiorsanmarudiiududn

1AMl 6 msslemuien uaznansdanguiasuianmil 5 (1) Fudunanisianguninsiud
wngaudian ehumeanuduiusseninsaoudielusuny Weka 3.8.6 Insfmunaiatuayudusi
0.2 (20%) wazAA L Teiiudisi 0.9 (90%) aansauansngaNuduiusle fanmil 7

Best rules found:

1. 81=T 7 ==> 1=T 7 <conf: (1)> lift: (1) lev:(0) [0] conv: (0)

2. 257=r 7 ==> 1=T 7 <conf: (1)> 1lift: (1) lewv: (0) [0] conw: (0)

3. 8l=T 257=T 5 ==> 1=T7 5 <conf: (1}> lift: (1) lew:(0) [0] conw: (0)

4. 115=T 4 ==> 1=T 4 <conf: (1})> lift: (1) lew: (0) [0] conw: (0)

5. 115=T 4 ==> Bl=T 4 <conf: (1)> lift:(1.29) lev:(0-1) [0] conv: (0.89)

6. 8l=T 115=T 4 ==> 1=T 4 <conf: (1)> lift: (1) lewv:(0) [0] conw: (0)

7. 1=T 115=T 4 ==> 81=T 4 <conf: (1})> 1lift:(1.29) lewv:(0.1) [0] conwv:(0.89)

8. 115=T 4 ==> 1=T 81=T 4 <conf: (1)> 1ift:(1.29) lev:(0.1) [0] conv: (0.89)

S. 85=T7 3 ==> 1=T 3 <conf: (1)> lift: (1) lev:(0) [O] conwv:(0)

10. 257=T 115=T 3 ==> 1=T 3 <conf: (1)> lift:(1l) lewv:(0) [0] conwv: (0)

11. 257=T 115=T 3 ==> 81=T 3 <conf:(1)> 1ift:(1.29) lev:(0.07) [0] conv: (0.67)
12. 81=T 257=T 115=T 3 ==> 1=T 3 <conf: (1)> 1lift: (1) lewv:(0) [0] conw: (D)

13. 1=7 257=T 115=T 3 ==> 81=T 3 <conf:(1l)> lift:(1.29) lev:(0.07) [0] conv: (0.67)
14. 257=T 115=T 3 ==> 1=T 8l=T 3 <conf:(1)> lift:(1.29) lev:(0.07) [0] conv: (0.67)
15. 1753=T 2 ==> 1=T 2 <conf: (1)> 1ift: (1) lev:(0) [0] conwv: (0}

16. 1753=T 2 ==> 257=T 2 <conf: (1)> 1ift: (1.29) lev:(0.05) [0] conv: (0.44)

17. 81=T 85=T 2 ==> 1=T 2 <conf: (1)> lift: (1) lewv:(0) [O] conw: (0)

18. 257=T 85=T 2 ==> 1=T 2 <conf: (1)> lift: (1) lewv:(0) [0] conw: (0)

19. 257=T 1753=T 2 ==> 1=T 2 <conf:(1)> 1lift: (1) lev:(0) [D] conw:(0)

20. 1=T 1753=T 2 ==> 257=T 2 <conf:(1l)> lift:(1.29) lev:(0.05) [0] conv: (0.44)
21. 1753=T 2 ==> 1=7 257=T 2 <conf:(1)> 1lift:(1.29) lev:(0.05) [0] conv: (0.44)

AW 7 HanisasngAanduussEnieaeulunng
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ABSTRACT

The objectives of this research were to 1) design and develop an application for monitoring
and supporting the learning of high school students, 2) study the efficiency of the application in
monitoring and supporting the learning of high school students, 3) study the effectiveness of the
application in monitoring and supporting the learning of high school students and 4) study the
satisfaction of users with the application for monitoring and supporting the learning of high school
students. The target group was selected using purposive sampling, involving 1) three computer
experts, 2) a sample of 15 individuals from the target demographic to assess the application's
efficacy in supporting high school students' educational progress, 3) a total of 195 individuals from
the specified demographic to study satisfaction with the application's use in monitoring and
supporting high school student's educational progress. Research tools included: 1) the application
for monitoring and supporting the learning of high school students, 2) an application efficiency
evaluation form, 3) An application effectiveness evaluation form, and 4) an application satisfaction
questionnaire. Statistical analyses utilized mean and standard deviation.

The results of the study found that: 1) The design and development of the application to
monitor and support the learning of high school students functioned correctly and met user needs.
The application consists of four main parts: (1) the classroom teacher's section, (2) the teacher's
section, (3) the student's section, and (4) the parents' section. 2) The study of the application's
efficiency indicated an overall high level of efficiency (X =4.41, SD.=0.55). 3) The effectiveness study
of the application showed overall effectiveness at a high level (X =4.38, SD.=0.65). and 4) User
satisfaction with the application was also found to be at a high level (X =4.44, SD.=0.63). Therefore,
developing an application to monitor and support the learning of high school students enables
teachers to assign and monitor assigcnments effectively, report grades accurately and quickly, and
allow parents to stay informed about their student's assignments and academic performance; this
promotes effective monitoring and support of students' learning, enabling students to check their
assiscnments and grades, ultimately fostering a positive relationship between the school, parents,

and students.

Keywords : Application, Monitoring, Supporting, Student
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