TususasIneNudnus

L

UINNINYIAY UNIINYIALNALUIATNITZIDUNAINITZUATINLD

1599 MsIaNImIngInTUYdagNYAaIARIEN1SInNSTayALTIAINNINY
iumaluladiyeulosassndsgosansmsfinuanssaugas

Iy wwannundnigd Isdaaga

Iesveyialiiuluduniaveansfinvinundngns
USrgnulUadin anvivimaluladgansaumeawasnisdoansiionsane

!

ANUAUMNAING1EY

(H8MMans1as8 As.gnay Junsinen)

ALNTTUNITADUINUNTNUS

UsE5I1UNTIUNNT

(Fans19158 95.082 Tadunnitm)

Fmd

N33UNIT

(5039M1@n319158 93 USveytiuy dadw)

L= Q.

N33UNIT

(599FMANT13E A5.UNN 2550UNT)

Ve

N33UNT

(599FNANTINTE N3 NaaN NIULATIA)

(oY

NITUNIT

(589A@MNI19158 A5.TITR WuTTUL)

AIUNT

(Hemansnnse a3 35zt Aouseve)




dninvaayanald
a (% =) 3 s - A
unIndumna I 1agnszouna NIz UASINLD

NsIANININe NI EdaERAInMmeToyaIdALIINg

Huwaluladidenlesasimdsgosdnsnisfnyiaussausas

s

wsannuning 35808

N
DICT
25y . Ingninusiidudumilwesnisinyinuvdngas

Uyenuindia
audrmealuladansaumauaz nisdoansiiionsane ATATANANTYNAINNTTY
UURINGNGY U INe1a8malulagnssaaunaInssuAswile
Un1sAnwn 2562

AUANTVDIUWINYIAUNALULATNTEADUNATNTLUATIND

Y,
2 1144



'
=

¥ L uNannunInl 35d31408

Foineniinug ;. MIIaNmIneInsy it unyaaInmetoya
\Bemnumnorumaluladifoleasmwisgesdnanisin
AUTIOULFY

4197139 . waluladasaumauaznisdeasiionisdng
UIngaemAlUlaENTEIDUNANIZUASIULLD

9191387 Nu I dnusvan © sesmans19158 as.UTYayTuvt dage

9191387 N I dnusion ¢ sesmans19158 Az Udinn Assfige

Ynsfinw : 2562

NGEER
mAdedidunsideuasiann msdanisnineinsuyedodrsmgaaindaenisinnis
Joyaitisnnuvaneinumaluladieslesassndsgesdninsfnwaussauses $inguszasd

¢ aa 1

e (1) Aisgilunagaunislasadianisinnisnineinsuywdniinasonisiuosdng

< [l

nsAnwaNsTourgs (2) adnandnenssuseuun1sinnimineinsuyudogangaainnig
nsdanisteyaidsnumineiumaluladidonlosassndsgeadnsnisdnuanssougas
(3) WAILITEUUNITTIANITNINGINTULWIRE1VYAAIAAIUNITIANITVOLALTIAUNUY
Wumaluladidonlosassndsgosdnsnisdnwianssouggs (@) Anwinan1sinnisteya
YBITLUUNITIANITNINGINTUY B0 E19B1YAA1AGI8NITIANIITOYALTIAMUNUIENIY
walulafideulesassnds uag (5) Ussiunanuyanainsainssuumsdnnisninenauy e
o1 anIncIsn1sian1stoyaldnnumunedumaluladidenlosassndsgosdns

£

nIsAnwIENTIOUYEe nguiieg1she fuinis yaainsateivanisluaanitugaudne
VUTTMASIUIY 241 AU lﬁuﬂﬂa%%‘ﬂﬁdmwmmﬁgu (Stratified Random Sampling)
anrvugauAnuInguaNssauegs uazan1dugaudnyinguund mmfuﬁ’uﬁumiejuﬁaasm
WUU9E (Simple Random Sampling) laed

AuUsdu Ao szuudan1snineInsuyedaieni1sinnisdayatdsninunune
dumalulafifenlosassmdsgesdnsnisinuanssouzgs faulsau Ao wansldsvuun

UsznaumeHan1sIaNITeya kag nan1sUssliuNaIUYARAINTDIANT



HANTIRE WU

1. #adinsgiilunadunislassainainsdanisninensuyudiinasenisiduesding
nsfinwiaussouzge wiadu 2 dau ldud dauit 1 wan1sisisiienansuasuise
*7%Lﬁﬂﬁ@dﬁ"ums{]’mmsm%’wmnswwééﬁamié’mmﬁ%ayjaL%amwwmammmiuiaﬁ
L‘?iamiaqasiw?iqqiaqﬁﬂimiﬁﬂmammuzqq;ﬁé‘fﬂlﬁﬁwmﬁﬁﬂwﬁagammanmi Nou wag
mATeAsdesiunsianisninensuyed msdansdeyaidamunung nalulad
Weulosassnds asdnsmsfnuanssnuzgs kanmslinTesiuasdunseiianansiieidos
Wuuuamaildgniseanuuuuuvasuaiufsaduuseidunisdnnisninensuywd
fumensusufiunanmsuiiReu waznmsesnuuuimunszuy diuil 2 kan1sieseiluna
aunislassadruiteudnsnuduiusvestafoidaannglunisinnismineansuywd
fumsdszdunauiinuiiniaiasdunademsiliuesdnsanssouzguiloniseanuuy
waziuszu lnewansliasiziesAusenauvesnisidussdnsanssauzge wansiald
CMIN-p = 0.110 CMIN = 78.130 df=64 CMIN/df = 1.221 CFI=0.996 GFI=0.963 RMSEA = 0.030
ayuladn Leaaunislassadnilaudenndesiudeyai@ausedng uanalvidiuii

daa a 1

nmlinngiiidedavnifidvinaneaussouresdns nauszfiuanngduiiotntenue
241 au Tngiflofinrsunasiudvdnanuin aussouzesAnsldsudninasnnisilnousy
waNRILY

2. wamsaisaninenssuszuunisdnnisnineinsuyvdetiwngaainsmenisdanis
oyalisenumneriunalulafifoulsaswdsgosdnsmsfnuanssouras nefiduamg

wuisansusaidlupumnzaeglussiumnsaunn e

3. HANISAAILITEUUNISIAMSINEINTNY It aaIniIun1sinnistaya 13
aramnesunalilaBifenloasindsgosdnnsinuiaussnuzas Inefidenwg Fams
Useilumallu 2 dau Useneudae n1susziflumaiumunzanyesssuu nsuseidiuy
Usgdnanmeuasszuuiiuau 5 A 1ag (1) Nansimunssuunisdnnsmineinsuyudogng

¥ U 8/

YIYAAANIINITIANISTEY AT B U AlulaBileulesasTwasgeadnsnsAnen

o ei

aussauzgs danadeanuwanzanegluseduuin (2) nansussifiuuszdndnmuesssuy
N139AN13NININTUYEdog1vIyRaInmEn1sIanIstoyaderinunun s umalulad
WoulgsasindegasAnimsfnuianssourgs efinisuszidiulu 5 du wudn Tuawmsau

fiuszavsnmegluseivunniign



4. nan1sAnwinanisianisteyalBennunungvesszuunsinniminensuywd
st mamamismsiamsteyaidmumneinuneluladidoslosasmds a1ng s
Tasudandu 2 ngu Yszneu (1) nannisuszfiulasfierving nudt wanisuszdiu
Anumzanlassmeglussdviin (2) nadsefivangldszuu wuin wan1suseiiiu
munzanlnesmeglusziumniian

5. Wan1SUSELEUNAIIUYAAINTIINTLUUNITIANIITNINE NI Y wdaE 1981 qyaann
fhenisdanisteyaldsenmneinunalilafifoulssassndsgesdnanisAinuanssourgs

nuaUssfiulagdidioanngy wui wanmsussduanuminzalaesueglussiuanniian

[ 7
a o

(e Tnusinedu 239 win)

@ [y [ L3

MRy - MsInNsIneInTuYee Yeyalisrnuvung weluladionleassnas

BIANTNMIANMIANTIOUL G

2191589NUS N Inednusuan




Name : Miss Kanokrat Jirasatjanukul
Thesis Title . Intelligent Human Resource Management Using Latent Semantic
| Management via Internet of Things to High Performance Education

Organization

Major Field . Information Technology and Communication for Education
King Mongkut’s University of Technology North Bangkok

Thesis Advisor : Associate Professor Dr.Prachyanun Nilsook

Co-Advisor . Associate Professor Dr.Panita Wannapiroon

Academic Year : 2019

Abstract

This study is in a format of research and development on intelligent human
resource management using latent semantic management via internet of things to high
performance education organization. The objectives of this study are (1) to analysis
results of the structural equation modeling of human resource management that has
an effect on being high performance education organization, (2) to create system
architecture of intelligent human resource management using latent semantic
management via internet of things to high performance education organization, (3) to
develop a system of intelligent human resource management using latent semantic
management via internet of things to high performance education organization, (4) to
study the results of data management of intelligent human resource management
system using latent semantic management via internet of things to high performance
education organization, and (5) to evaluate the performance of personnel from
intelligent human resource management using latent semantic management via
internet of things to high performance education organization. The sample group
includes higher education institutes obtained by means of stratified random sampling.
Then simple random sampling was conducted to derive relevant personnel such as
executives and academic officers. The independent variable of this study is the system
of intelligent human resource management using latent semantic management via
internet of things to high performance education organization whereas the dependent
variable is the results of the application of the said system, i.e. results of data
management and results of evaluation on the performance of organizations’

personnel.



The results of this research show that:

1. The analysis results of the structural equation modeling of human resource
management that has an effect on being high performance education organization are
divided into 2 sections: (1) Analysis results of documents and researches related to
human resource management using latent semantic management via internet of things
to high performance education organization, and (2) The structural equation model to
represent the relationship between the causal factors in human resource management
in terms of performance evaluation that is expected to have an effect on being high
performance education organization for system design and development. According to
the results, it is found that Chi-square Probability Level: CMIN-p = 0.110, CMIN = 78.130
df=64, CMIN/df = 1.221, CFI=0.996, GFI=0.963, RMSEA = 0.030. This reflects that the
analysis on causal factors has an influence on organization performance. Referring to
the sample group of 241 subjects, and considering the overall influence, it is found
that trainings and development, and compensation and reward.

2. The results of creating the system architecture of intelligent human resource
management using latent semantic management via internet of things to high
performance education organization by the experts show that the suitability thereof is
in very highest level.

3. The results of system development of intelligent human resource
management using latent semantic management via internet of things to high
performance education organization are divided into 2 parts, i.e. suitability evaluation
result of the system and performance evaluation of the system’s five aspects. Thereby,
(1) the suitability of system development of intelligent human resource management
using latent semantic management via internet of things to high performance
education organization is in very high level and (2) the overall performance of five
aspects of intelligent human resource management using latent semantic management
via internet of things to high performance education organization is in very highest

level.



4. The results of studying the data management results of intelligent human
resource management system using latent semantic management via internet of things
to high performance education organization are divided into 2 groups (1) the experts
show that the suitability thereof is in very high level and (2) the overall suitability is in
highest level.

5. The evaluation results of the performance of personnel from intelligent
human resource management system using latent semantic management via internet
of things to high performance education organization by users reflect that the overall

suitability is in very highest level.

(Total 239 pages)

Keywords : Human Resource Management, Latent Semantic Management Internet of

Things Technology, High Performance Education Organization
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TnsatiuusniFude svosl wa. 2539- 2543 atiusioufietaaszest) wa. 2544-2553 Tnpatiy
Yoquuilie svosd we. 2550-2563 (nsemmamalulaBansaumeuaznisdoans, 255a)
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'lﬁaq'uu*ﬁugmmmmmil.l.azi‘]fynp lngUszyvulazedinIynatndIuinmunsymings
AudfuazunUImMYes ICT sensimuiasugiauazdruiluinsfudsuandon waxi
drusnilunszuiumsivan Mmeulosvisiinaniaiauunannsuimsumivedeisenin
w1 dediden (Green University) Taanisldinaluladansaumandonlosianisdoma
Toyaand1usng 9 vedesdnsunIinsizitarianisegraduszuu (Nookhong and
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freuszudaninens astuneunsuftien sungelinisusmsdansesdnsiniuly
Ideesiisz@nsam (Nookhong and Nilsook, 2017) Taeviuihilldeslesteyausazdiu
N3USMIsTAN1s8I8IAnsIN AT IEiLazdamsidegadussuy vallszuunugesni sy
ERP dunsdusznaudidyiigndislinisuimsianisesdnadulusdraiivssansnmuas
aunsathwieasdnsiussaulmanelddu de nsuSIsninensuywd (Human Resource
Management: HRM) wagsagaunaniimianaluladaisaumdawarnisdeans 393
MsmugULUUsEUUlUIMIsIaMSIuAs e e umesiin 138091 NsdanisnineIns
uywdneBlannselind (e-HRM) (Marler and Fisher, 2013) Haeln1sdanistaya liiiraz
Wunsmsreaeu msfum nsuiuusudladeya asmnunBetuannsoddsteyaitln
nanlafldiudumesiin usogslsinmulunisidhiimienisuiindeya 1wy mstuiindeya
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IMNMIHAUNAUTERIRINMITEYLenanvalfinuwuulTduda (Contactless Identification) fiu
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N15ILATIENAINUNNIELBULEHY (Latent Semantic Analysis: LSA) @4 Deewester et al.
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1.4 YaULIAYBINITIY
1.4.1 Yszrnsuagngudiegn
1.4.1.1 Ysgvns Ao §UIvns yeannsanedninsaaidugaudne
1.4.1.2 nquéiiege Aie fuims yransanedyinsanitugaudnw a1nnisgu
LUULUITY (Stratified Random Sampling) NGUBIANTANTIOULEY WASNFUBIANTUNA
Mntuguiregrauuuiie (Simple Random Sampling) Nnyeansiiiedes ldun guims
YAAINTANEIBING 31U 241 AU
1.42 Fuusililunside
1.4.2.1 fudsau Ae ssuudanisnineinsuywdaionisinnisdoyaids
armnerumAlulagidenlosassasgasinsnsAnuanssouzg
1.4.2.2 fuusmu A wamsldszuu Usznousie
1.4.2.2.1 wamsdansteya
1.4.2.2.2 wan1sUsBliUNANUYAAAINTDIANS
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N139AN15MIN81NTUYBE (Human Resource Management: HRM) finaudifgiu
a81NINdMIUNITUIMISRIANSINSIEATSUS M TAUTNaReANd LS aves09ANT Fafl
Kropsu-Vehkapera and Kess (2013) na1191 “n15uin1sdanisnineinsuywdiinase
A sUfURulumAIne de” fansdanisminensangusil 6 §u (Allui and Sahni,
2016) fafl 1) NMIIARMUNUATIEYNTAANTVDMNTNEINTUYWE  2) NITAMINITNULAZNIS
AnLden 3) N1IUsELliunan1TUJURIU 4) Hanauunu 5) MsinousLaTNISHAILY LAy

6) HULAUINEILAEIAIUSITUDIANT



N5IANITUOYALTIAIIUNUIE UTBNITILATIENAIUNLIBURS (Latent Sematic
Analysis: LSA) tuimafianileslun1sussuiananiuisssueia (Natural Language
Processing : NLP) ﬁﬁé’nwmzmwwlumimmmumaéfawa"ﬂmﬂ*ﬁuuuaaﬂauL%ﬂﬁ
(Concept Space) 38331183AUNINY (Semantic Space) Flinadndnsinserlaanda
unuAd1Ay (Deerwester, Dumais, Furnas, Landauer and Harshman, 1990) Sunouns
¥awweInsiseiauminewds Junsuusnariinisaiaumizngai-1enans (Terms.
Documents Matrix) N15¥191uABNIABAITATUIUAIMINNNDIABULTUR (Concept Space)
WIBYUUDIAIUMINY (Semantic Space) FHIUNTTUIUNITUENATLUULIE? (Singular Value
Decomposition : SVD) #sldinaiianisndnmaniuazada anntuanuuinvesuning
\WeRirsananuduiusniaduarumaneveaiionfiddy fomniinisinsied
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ﬁuiwsﬁ’wv‘lﬁaﬁaLﬁamiﬁﬂmﬂismawaﬁﬂﬂdmmamwacjmuaﬂwﬁm%’uuuﬁaﬁa

Uszneudae 3 daundne (Broll et al. 2007) Fail @qudi 1) Physical Mobile Interaction
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1SR TTUUUTEINANA UAEsTUUUSMSIANTT (Chan, 2011) Fuvaluladidoulssasswasl
varnvanewalulad usinaluladfifiniudasadvgs wazsiunush fewalulagdoanslians
sordu (NFO) Pagiiudumeluladiunmdeuiuinsdmifiofe (Ferandez, Fernandez,
Aguilar, Selvi and Crespo, 2013) Inuan15vina1uves NFC i 3 Tviua (Francis, Hancke, and
Mayes, 2013) fi» Card Emulation Reader Writer wa¥ Peet to Peet %ﬂmw?ﬁ’aﬁv NFC
wyhuiilvun Card Emulation uaz Reader Writer

psfnsn1sAnwanssauzas WusngnddyivinliesdnsussaumnudiSaogradsiu
luszozend lagandugaudnvinisifuesdnsanssauzguiltosnseduamnin Uszau
Amdnsamidedimivasussqiuneaiuiusiandn lasunissensuluszdulanuay

agonndesiudmnevesiguiauardninnuanznssunismsgaudnw Tnsnudnumrlunis



wiannanugaudnugnisdussdnsaussausas fe nsuimsninensuywdluidnenmw

1 L 4

g9 m3dansteyauazmaluladatsawna laggadunadninisujiRnuvesyaains
lneWATUIMILLIATFIUAITAINENVBIAITUNISANYT UTENaUMe 4 U Ae Aun1sWan
Jaudim A1UN19398 A1UNITUINITIYING AunsvinyuneAauTmusssy (Andre, 2012;
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- MsIAMMUN LA A SARIAIN -N1SARAT
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- WWUNTSAUS N IMAY TAING T SHBANS “WAAILNAAIEAET (Deerwester et al. , 1990)
(Michigan Model, 1984; #n@wus, 2557; Allui
and Sahni, 2016) e &
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. -mudoudeiniete
-physical mobile interaction domain . -TpuulIvnang
-~ domain gap -SEUVUIMITINNT (Ching, 2011)
~ web service domain (Broll et al. , 2007) -'qunimﬂ‘lu'l.aﬁﬁamsl%‘a’mvazé;u (NFC)
L Awnsdwntiotowiouilaidu NFC
| IOUT (pes . Apesgudiynin (Reader NFC)
svauin v AN a e (Fernandez, Fernandez, Acuilar, Selvi and
-navaekaunseluloBasauma ; Crespo, 2013)
Absdunadvidniufuiou sayeaing Hasun § uan139es NFC
;H'Qliil'W’.'}i‘i}'H,’.ﬂ l']ﬁ'\’,'lﬁ'&fl"(}d"lli,'l",\'lﬂ’w‘nﬁﬁﬂl’)'i -Card emulation
Wagnoumag 4 61y /g aunisHanUuSn fu -Reader Writer
M15330 UNMTUINTINNNT Aunsiigine -Peet to Peet
Aa el (Francis, Hancke and Mayes, 2013)
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1.6.2 Msdansteyaideninunung wunedis nsldmadanisimsieianuvuieel
(Latent Semantic Analysis) Fuduaiiaiifinuaunsalunisussinanateninuidey
wandfuualinmeadeiuldlaghidesondondninasimisliennsel ietensiageu
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(Near field communication: NFC)
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NSANYANTINULE
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s

2.7 ayuamAdeninenves

2.1 MSIANITNTNEINTUYWE

[

N159AN1ININEINTUYWE (Human Resource Management : HRM) flaa1udnéy

o

Wuetanndmsun1susmsesRnIms e nsusSIsALiinas aaud1Savesasnng Hutlede

o @

drfgyiivadiisanudiianieniiuduinaivesesdns (dide ua

(2 L3

§5¢ I, 2559)

ee

'
v A 1 a wva v a o §

Wuesduszneviidifyiigasedssdniamudenadudalunmsufsiou (Fnfwug, 2557)

v 9

Lidaziuesdnsniaiy tonvu viewlinsziesdnsnisdine fatu Ussinaeigiensside
Fadulszmafilngiigalunzfusennarsuaziiaulanduniadunisu sdunainuas
\3ugia waldiel 2014-2015 engiensuideldsumudemenansenuainmamsugiauay

danu nguinivimainidelulssinangionssidodaiuismuddynisuimsminens
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9

wsziuesdusznaundnlunisussadeldiusounianisudedu (Allui and Sahni, 2016)

ApAARDINY Kropsu-Vehkapera and Kess (2013) na1191 “MTUIMTNUNTNEINTUY W]

v
a v @ v
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“yaansnnsfnsidunisadedAglunisussqudmunenianisdnewagnisiaun

o

o

Useina” ninensuywddadunguadglunisiauiasesiawasdsny

1

2.1.1 NIEUIUMTIANISNSHEINTUYYE

nsruIumsIanIsninensuyedelildvinensuyudiiinuaudinsmuiosdns
Foamsiuifaudtunsusunineinsuyud menevavedlasnsassmdnden nmawamn
waznssnwminensuyed Ing Omebe (2014) namisszdundniiisadestunisdanis
ningInsuyudlusunsfinuil 3 Ussiu Ao n1sivunmu@ents MIneuaueaIy
foans uazmsianuazsineminensuyes Taefinoasdondsil

2.1.1.1 MIMUUAAIINABINIT

nsimuAALFeInIININeInTuysiuduneusnuesnszuIunsTansTAnIs
niwensuyed lnen1snnunu Jinsziavluusazduns Job Analysis) nsimuamiiii
Wunsdrsauagimuaaudeinisvewsazumiusazmisnuitelildundayaains
fiflaunzaniuaueesnsding (Olson et al. 2018) fmunswILSATFdRUlTaLY

'
£ o w <~

mﬂﬁy’uﬁmﬁwLquUf‘]ﬁamsU%msamwmaaLwa‘lﬁmmiaﬁ’mummiassmﬂﬂﬁlﬁmuﬁﬁmu
wazUszLavamdidents sliasidesiansamumulunsaunudnsidn fe ULHE
anmuandesnarleulvvesesdns doyamdau tonansnisinsneiey dnvaza
AMALURRWIZALMII

2.1.1.2 MINBUAUDIAIUADINIS

Mendrnms Ui udeinsud Ity Tuduneunisnovdusinnudons

do nsasimiuaznisdaden sudunszuaunmsdiiunistildungminensuywdild
Avunlinuiisiois Wenovausinuusuiingll msassmidunssuaunistuneuusniil
auddgiluntsdings Sualasynainsidinuant aand awdamuanse Ussaunisal
wihadinsinu nuiadutuseunisdaidon (Olson et al. 2018) ussquamINsAIIY
Tnenszuaumsdnidenasiedeatunisussifiuuasdniendatasidnha

2.1.1.3 MsimuIuaSnvInIneInsuy Y

¢l o

mﬁnsﬁﬁmmsﬂizaummﬁwL%ﬁ]‘luizUssJnfi'lLﬂuﬁaaﬁw%’wmﬂsuuwwumwg
mmmmiaLﬂuﬁﬁumﬁauﬁamwma q WhdulUluiemeiidgadmanglisniu e ududes
finms¥nvuastestunineinsuyvdimanilituesdnsliuian Tnelufunsimuuay
Snwamineinsuyvdidudosvesnisiaunineusy nslinsfne Wewauiseiy
MNENN5a Aneamueayana msUgiimaioidunisuugit venanisiluiades

YpIRImBULULAEHaUTElewUY Wy seTanteduiuduieiduy Yyidslalunisvinau
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2.1.2 MSUIMININeINIUYBEBNagns
Allui and Sahni, 2016 lan13Anw13denisuinisnineinsuyudidanagnsly
aontugendnwnvessumarigiornds Jafmuniedesdiodmsumsisuasduiiolilédoya
flazidennsuduaniu MNNSTUVIUMSTANITINEINTUYLET 3 Ussdudenan Selduds
oanillu 6 A (Allui and Sahni 2016; Obeidat et al. 2016) fsii
2.1.2.1 MIMUHUBINRENSVRIMINEINIUYWE (Strategic HRM Alignment)
N19UNULTINAgNSvoINI NN Ty WY nutedle n1sivuAnagNsueIeIAns
Wunginusidermuaudsiaiosvesnisiuasing A39%1YAAINT N1TARLEBNYAAINTLTI
%1911 (AL_QUDAH, OSMAN, and AL_QUDAH 2014) n15@nw1anaununagnivesasdiay
Wimneissdnsinsliiiteliaenndosiuaudesnisvetesdns Fadunisysuinisnis
Jamsnineinsuywdidndunsyuaunsdnduladnagnvesesdnsiiialiesdnsanunse
Fansfivanmuwindeniiudsuuasls 5m71"’a€mfluumma@iaLa%ulﬁaqénsﬁﬁnaquq%u
finnulduisulumsudsturitunisdanisminensuysdueesdns (@susna uazdseiand,
2559) unisafrediannuamse anaduuddiivesdns Tnonisysauinisnisuinns
vinnsuysdiudmnevienagnsvesesans (@edy, 2555)
2.1.2.2 MsIamuagn13AaEen (Recruitment and Selection)
nmsdamuaznisdaiden nanldindumsnusuiielfesdnsldyaainsiiinuam
wsmnuetfismesatiles Bnsidifuvasiidiau msldindesiielunisatresrvanle
Tininensuywdundrgnisdaden dsuszneusienisdoansainudasnisidnu nsin
uazUsziilunayanauuuae q teidenyaainsidisananuldesanunzay uienuuny
dsaudiivun elildyaaaiimungau funiii nuigde s fURLHIFInTan iteld
pAnsannTaufuRnuldedisdivssansnwuasusydniug
2.1.2.3 msUssiliunanisujusau (Performance and Appraisal)
nMsUsziiunansuiianu Wunszuiunsusafiunginssulunisyiauvesyaains

'
=)

InensTauaziueuiiiouiuinnsgiuiidimualy wu nstuiinuadng nsansedeans
s?'iqzhuf;l,ﬂuﬁﬁ]nssmsmf’ms:iu'%msﬁ'uqﬂmﬂﬂmama msUszdiunadindeaduiiindedie
B9 3e warUs1AINend ‘ﬁai’:mii’mLLasﬂszLﬁuwamsﬂﬁﬁﬁmuvﬂuﬁagaﬂsznaums
finsan mstdeudu @eusumis ntidudufudivhlimdnaouesfiamsonuioe
nMavharasnueslaiisinefuamdeinisvetesinswioll uenaninisuseiiiuna
n1sUfURNudevilinsivialyuivazanuiianaralunisvitauld @sa, 2558)

nsUsgiliunan s uRnull 2 Yszian laun Ussianyadungiinssy sadunadns
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nanlazuldinnszuaunisnisussiliunanisuf iR wunisussfiunanisujuReu
yaayAraNTAnUsEleviasaniuadnng (Fnawus, 2557)
2.1.2.4 wamauunu (Compensation)
namouuny Ameuunudullatedidyedrmiifiesdnsldlunisydlaliiyaainsiie
mnuasininddossdng Gedmeuunuiiiusetafmaiiyaainsldulunisuaniouiu
U Useneuse Adne Buidieu Tulfa dvgdla FeliifsaudiGuaidng nausslomidy q
annsadunsfarSodnufiufuiiyaansléduiiiunamainnisineu Tnerausslonisy
ProaduusivieadrusagalalunmsufuRauld wu msussiudiauazquam msvieaiin
Asnwmeuia msudaiils uwunsne Wusu Snisdadumssiseinnlifayaansii
AuaanIalifiuesAns
2.1.2.5 MINBUINLAZNIIWAWT (Training and Development)
msHneusuwaznsiaun MsineusuiinaInAILieInsedBIAnIsAFBaNSIf
ANBNTNYBIYAINTIEIAMAIN AMENEIINNITAMERNLATUTTININIULED BIANTAITIALY
ninaulailonialunisissuiuaziauiaues Wunisensedunisuuifeuesynains
nsiedsunnamionliyaainsamisiuiinvevnuiigeduniosulmifdesnisanug
ANuANINIILaNTE JensrurunistineusuiBunisdaaduiaiyaains mswauniduns
Famanmi msviliiyaainsiinned dnsiauilunsujsanuiedluldluiegtunie
ourAn nszurunsluduilifunssuiunisifiszuuiedsuwlamginssuyaainslid
REmeauInussaul vineveteAnsta
2.1.2.6 wHUSnw ez Inusssueddng (Retention Plans and Culture)
nszuaumsdamaminensuyushihandunszuunvietuneulafaudu s
hmneideafufie iewmuminensuyegliiauaina fnws Werwgluauivi
fgaunmlunsvhauiie wazdnuminensuywdiuliegiuesdnisiuum q Weanudusa
vesparnanioly uiegslsinuiadudifylunsiundouliiesdnsussqihmineldognai
UsgAvisnmiiufie mavssifiunanisufoReu Hnanassa, 2560)
sumudAnemIngnsuywdduiuninensiiguadessdns msuimsdans
niwernsuyudiaduniunumddgduegsbsdenidng mududwviermuduivaives
aaﬁmﬁu%uaéﬁ’umﬁwmw%’wmﬂsquétﬂuwé’n (aun wardsnssa, 2559)
Femniiainnsuszgndldinaluladarsaumeadutaglunisuimsdanig (Khashman

and Al-Ryalat, 2015) ieliiinuszlovigegn Wuwnasdeyalunisdndulonazinaumy
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WaIYAIINTLarUIMIIN SN nsuyudlRTiauminzan uarnevaus s ML Bve
asAnsliedemiai Tasdunih ssuunsdamsminenanguduuudidnnsedind
2.1.3 szuumsiamnineinsuysduuudiannsedind

semmiimanaluladasaunauaznisdeans Tunsdanisminensuyudis
finslidumesidndndaslumsinmstoya wiefiunin msdanisminensuyudna
Sidnvseiind (Electronic Human Resource Management : e-HRM) i{etheifinuseansnm
lumsvheweanineinsuyud (Niviouei, 2014) Snvisdadunagnsdrdlugaveautedu
(Khashman and Al-Ryalat, 2015) viliansaiddeyaldmniinanadslésuamaula
lumsfnwuaziaunainnguinideuazinivnisidussrauin (Strohmeier and Kabst,
2014)

e-HRM gatandiunu Soifinusyaviamnsudalfidtu nsussnanaanimundo
lumsvhawidtuiaznisanmuBanaraniedeiinnainsaiudanisiudoutu taelins
doansmelussdnsiinsdeansiiiuazsanidrtu anailunsuszainana (Nivlouei, 2014;
Findikli, and beyza Bayarcelik, 2015) Lﬂuu'%msgﬂuuuimjﬁ‘&wlﬁﬂﬁu“smmmﬁwmumaa
WINMULAZMIIILAINBULNY dvaan eansuaziivszansain iuusnsfimunzdmiu
ansifesn1sanyBInaugIMs (Meyaw uazqusdl, 2557) waluladues e-HRM
izuuﬁﬂhaaﬁuauumsﬁ’]mumaamiu“smﬁmmsm%’wmﬂswwsﬂﬁaa@ﬂa”aaﬁummﬁmms
vososAnslaeldinaluladiudumesidn Liieavind Swawnsatisanend anududes wie
mmlmﬁmmaﬁmmﬁmﬁumﬂmiéfm%uiaimauywé%ﬂ@’h&; (Khashman and Al-Ryalat,
2015)

Ingusvasdves e-HRM Aetisatiuayunisuimaniwensuywdlrussaiimuneld
08198UsEdEVEN M (Kaur, 2013) lnenieluszuuusznounislugasias (Rajalakshmi and

Gomathi, 2016) Fawanslunni 2-1



14

= ) ) sa a ¢
AW 21 Twgaveansinnsniwensuywddidnvselind (e-HRM)

WA 2-1 l1gaued e-HRM U3enNausie s8UVATINIUAAINT (Recruitment
System) s¥UUEN4N (Employee System) wuumsﬁ’mms%agaaqﬁﬂsﬁugm (Basic
Organizational Information Management System) Szuudan15L3uLAou (Salary
Management System) i:ﬁ‘U‘Um’iﬁauiuasmﬂﬂaum (Learning and Training System)
ANuARLarIEUUNISHanasuAuARa319asIA (Idea and Creativity Exchange System)
3¥UUNIINMUIDITW (Career Development System) s3UUN1TUTELAUNA (Assessment
System) sgUUAIEANTS (Welfare System) sruunisuseiiunanisujiReu (Performance
Appraisal System)

Usgdnininnisuimsianisnineinsuyudaieszuudidnnsetind wse e-HRM
Prwaiidolaiussumanisutedu Snilugussans amuazyszansnavesesdnssuiilug

N159¢50AY8IB9ANT (Davoudi and Fartash, 2012)
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2.1.4 MIUIMININGINTUYBENIINISANY
aainsnsAniiauuandanesdnsily Ssmsuimsminensugudmensiing
MNMsANBIvRs (@RS, 2557) aguil 5 4o liun nisassmiuaznisdaden sretauas
HARBULNU N15USMIsNAN1sUJURIU n1sineusuLasiauminensuywd ssuunis
Uszdiud iRy lasduluaudiuuunisdanisnineinsuyuduuuiiduny (Michigan

Model of HRM) #38138n31 fuuun1sdnnisien (Managerialism)

s193auay
NAMDULNU
N1ATIUILAY Wa / suuMsUseiiiy
fAinLdien . nsufURau . Ui

o

NSENBUSULAY

Walun

AW 2-2 FILUUNITUTIINS e nsuYEELUUETLAY

faunuusnuuuiilianudfyfunadsslominaneuunuiiesdnsazldsudususy
usn leslinsdanisminensuyudvioauduindedielunisfiazviiliiosdnsussaiimung
sjaludinisdaidan N13UszliuNaLazn1TUIMISHANITUSURIIU n15TRs19Ta Laznswaun
lngdeaniondoyadusing q Wifudusmsuazfosdinisuseifiunuauazyssloniviosrinsle
V?ﬂusxﬁmaqwﬁ‘ FEAVUIMS warseauUURnTs

desanlumsuimsninensuywdnanisdnuidunisuimsilianuddyiu
naUszlowid n1suimismineansuywdnieamsdnulianudidyduniisnunsossdns
mﬂﬂi'ﬁhqﬂﬂaimﬁﬁmiﬁmumLﬁuuwﬁzgzﬁamangwma&%udnnwmumiaiivm WaluN
nseeenINMhenuiaInBomsunsly Jaguliinguuuunisuimsdanisminens

uywdninsdnsiisuuuunisdanismusuuiidung aansouwansdeyalddmssaluil
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A7 2-1 MIVIMSIANTNTNEINTUY BN NMTANEIALLUUTTLNY

N1SUSKIS

NiweNTUYWE

W.‘J.U.“El"lﬁﬂ“llﬂ"liﬂgl;l,ﬁzlgﬂaﬂﬂ‘é

PI9NITANEY

W.5.U.97151%015Wasauly

aoUuaauAne

A1FEITNLAY

nNsARLaDN

1IN 30 MsAMuUAAMaNUR
vluvesffiaziinfusivnisag
WAEYAAINITNIINITANYILAY
UI1M51 46 nAsAMuUn
AMANTURRINEAIUNLL UAs1 47
A3t muanigufianiunig
douAALADN U1MI1 48 NITLA
grunansaulunisaouAaden
Ailpaandifivay 109150 1
srunamsnudndeniagizaue
U1IAS1 51n15AALAD N
AUAINNTONLAYLAE UIRTT 52
n1sAndenyanatiudynyidis

189U

v ¥ W [
umsi 7 QVI%%L‘UTﬁU?’WJﬂW%‘LUU

d1519n15watsouluanidu

k4 I QU

puAnwIReIlnuaNUAMI LAY

9

o)

L L4 4

UAANYULADININUINTT 18

—

o 1 } 74

Arunuatdisienirsnaisauly
aodugaufinyr UMY 22 113
ussguanattisus1vnisidu
41519n13naiseuluanndu
gaudnw THussquazudadalng

ada ad d!
Anstedsnsnile

s19ianay

NafBULLYIU

11731 31 NIMUUATATITULROU
LAZRARDULIY 1105133 Uiy
favdmivamIusumisigimg
Ffy 11097 34 FUALAIATEITH
F2A517 11991 37 Judnnie
UNU1gy U1MI138 NISAIMUA
AUVUITISIBNITATUALYAAINT
nansanu el ildfutuiien
Wuinggiuruaziiudseinmn
WU LAZNIATT 39N1TNINUA
AUNUINYFIUEVRITNITIUNAT

WAZUARINTNNTTAN

11731 8 9 IULADULAaYLIY
Uszd18IULMUIU8IUISIBNITNG
Souluaaitugaudne Tiduly
AUNHVUILIINYTUG BULATIIY
UsgaaIunue uinsa 24n1ela
UIAUNIRTT 25 91519N15NaLI U
lugnrdugaudnuidlalasuussy
wazuAsdalisnsaduniale 1%
Tasulduiiou [3uuseanamiumnug
audirmualSdmsusium sy
N195ULIULABUNIBIIUU LI
gaunie Tidulumundninue

Fnswazdeului n.w.e.fvun
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N15USUIS

NINgINTUYEY

W.3.U.4191915AFUBTYARING

M19N15ANEN

174 <
W.5.U. 915190 5wasauly

dondugaudnu

ANSUIHISHANIS

UNIEERY

U1931 72 ANSANUAYAAEYIT
w1 fiuszifiunanisufoaey
11919M15AUATYABINTNIINTS
ANwT WIAT1 73 NENLNUTINS
Wdouduiuidouningiza
Anuanrgauliiivuniy
Ruiiouuseansawlumumyaiil
WBFIULUINTITS ASLETUASI
iguagnidalalunisujiau
WAZUINTIT8 NNSUIINANLNUDN LU

nMsUszdiunan1sUuRTIwNg

11757 35 n1sidouduliulion
41519015 naseuluanivu
gaudnw TigUsduty Aansan
lnoAnilafianuninuazuSunaeu
yossumanaznanuildU TR
NSINYINILAZRTIOIUTINVDY
415190 15watiouluy
a01UugaufAny) nasnau
ANANINTALAEAINERd Mz TY
n1sUfuRnuaudetiduiian
an1dugaudnuiiinundados
donAdeINUNANLNMI A5n1SuaY

o a °
Rouleh n.w.e. Avua

=,
NSHNBUIULLAY

NAIUN

11051 79 AuuayAAavimag
WAIIYARINTUINTY 80 N1UA
euluniswWauineusisa
FILNLILAYLIRAST 81 NISdwESY
atduayulvinguLazryAaINInIINIg

ANYINUINULDY

11931 10 antuganAnwiiiniii
gttunisluwdinisdseiiunay
Walurgsren1snasseuluanivu
gandAnuyilivineruleaedned
UsednSnaw tiemananduldn
N19391n15LarITw wei anu
ndninaudl 35 suaviioulai

N.N.8. AUUR

2.2 msdanstayaidenanumaneg
mslessimaumineudadumaianislunisusssaananiwisssuea (Natural

Language Processing : NLP) : &1 NLP fiansyuiunisithensufinmesliaunsadlauas

doansiudlifionvivesuyudld (Sidhy, 2013) Tnesjadiuluiinisiiaiuniv Lidree

Temmmiontsya wielireuiiamesannsnihluussananald (Al Emran and Shaalan, 2014)
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N3¥UIUNISNN5USENIaNATEAIINYBY NLP L3uaInn1Idad1andenlny
(Tokenization) N153LATIEY NITTANNIATBIATUAALAT Past of Speech (POS) &elu
amwdanguannsavildhomsizuendautasing uidmiunwiu guu vienwdy 4
(sun, Luo and Chen, 2017) sauvan 1w lnsdaduiesfionn desanlufintesnune
YOULIAUBIAIANYIBd 1sTALIN uidemaila LSA lidnwasianizlunisinsizideya
Bemnmnglilaghifosorfovdninasinidhensal (nun3mi uazudia, 2560) drewmnil
Fedin1sdmalaliATIsRAunLIsLa UL Ius e LSA unldiunisAuAuaisauind
(Information Retrival) tilosanlugausniuldiddy (Keywords) lumsseydsiidasmsuas
vhnsfufuanfdAyisey udyminufe visenasilifidfgldssyudionanstunss
fiuAdu#BIn15 (Relevant Document) LignAufy fadudafinstuuidalunisldyumes
ABULGUA (Concept Space) M3 0YNUBIAINNUIE (Semantic Space) WNUAIAIATY
(Keywords) (Deerwester et al., 1990) lnsuaninsauauansaumawuulildyuuesnoudus

LLasLLUUﬂl%’a{uuadﬂauL%Uﬁ f9Error! Reference source not found.

' : i
! nmsfuRusrsaumanuulyldunusanau |
: i
1
! - AR N !
: P Vi v e s a Y e !
! VA4 | Swarerruedillusuudeuing :
| A
- i
]
; - ONETT Y :
! Bt v X m
| Gewlnae Hrkdui :
! i
5 S—_— " ]
e o - B "3 ", T, o - w3 . -, Mo I - - . e e TR

rvifufuavaumaeuultyuuoinauE Ud

LanEs n H

Surrersiiiiusuudouive

FETINGE . e

powla | T eI v

/

.. .oy s W ;
Sowmndrhluitre@seun

o o

/! ;""F sededr, i __* et reey [:]v::*-:‘?e splinpsernzatiren s

4 o S T
wesfs rpaffuiii e e pfufussn e dod b Muaeey

= v a v 2 & 1% < e
awi 23 nsAuAvasaumawuulildunemeudUiwasiuuldsesmoudUR
(Mun3mi, 2555)
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1nam nsalldididny “dw” ssyiedufuaisauma dndunisduiuauulaly
yuneereudUd avliannsafufivienans v 1¢ wefidddsening “dhu” fu “Soulne”
Huffiinumneadieadaty fu LWiLﬁaﬁms’LsﬁLLuaﬁm‘lmﬂman’mLmmawa%yuuaaﬂau
\¥Usl (Concept Space) W38 UUBIAUMINY (Semantic Space) sEnIAdR A ULeNanS
fssyfddgiidimsiufudiedrin “Gw” fzannsaduiuldfaenas n uavienans

fumeumsyiureamsiaseia e RoULH: Toyadunnfie ylaniediutos
A9 9 917U 1BNnas (Documents) vt (Paragraph) Us¥lum (Sentence) wiadeninu
&y (Passage) TnBtunauLSNITYNITAE NS ndd-Lonans (Terms-Documents Matrix)
msnudenAsnIsAIAAMIyLLBsABUEUR (Concept Space) n3oyunpIAILMINY
(Semantic Space) AMUNTLUIUNITUENALUULRY? (Singular Value Decomposition : SVD)
Feldmadansndamansuazain nnfuanvunvem3ndifleforsunaaudusug
maummmnevendomitddy Iasddutuneunsvaiumesntsinszimaumne
weuwsansouanslafanwi 2-4

LONENT

a1 uunsnde-tenans

A

ATUIRINBIABLGURAGIBNTZUIUNTUEN
ALUULAYD

ATUINAATUIALUNT NG

A 4

WMINGy LB
AUWINY

AW 2-4 FUABUNITVIUYDINITIATISHII AU L DU LELS
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1. WvIngA1-4enans (Terms-Documents Matrix) lNINGA1-LoNa15UTENOUAIY M
W08 (Terms) WAz n ABAULYBILENATT (Documents) Tnsfidfayamundnurasfily
am3ng aij femnudivesindl | meluenansit j vsesrldilussuuimiinvosd

2. NFLUIUNTUENATLUUES (Singular Value Decomposition) setdeuiinisuendn
WUULAEA (Singular Value Decomposition) v3adeudusagedn svD {Wuismsuitymlae
Tsvvvauniadadu Fadouldlunisuidagvimisdiuiainssumans wazinerrans
Tnodummvas SVD 1ulumIndai-tenans (Term-Document Matrix) wadwsitlaazidu
AUFURUTUDIAI-AT (Word-Word) A-tona1s (Word-Document) Waslonans—tonais
(Document-Document) N1sAUIIUNING A LUunguijves Eckart ez Young Amnum
SVD (A) fawansluaunisii (2-1)

SVD(A)=UzV" (2-1)

Tneil U fo umindidstsannunuanuduiusvesd-m

2 fio NINGNUEIUUNUANUENRUGVDIA-1BNETS
VT e amdndidememinunuanuduiusvesienans-enans uwazsndunis
Fundsusuniamumannis Transpose

NSHENATMUULAL T UM THENUNTND A FHVIUIN m > n sonduunsng 3 wnsndg

v [

pgfiu lawa U, 2V Faun3ng U duwin m x ravsng 2 agliowin rx r wazgavingium
3ng V' Suie rx n ey r AanuauaIau (Rank) 289un3ng A TunszuiunswenaALuy
WEUDIUNIAY A WWHULNUAIY SVD (A) A9NR 2-5 WAAIDIUNSNGNIAINNITUENATLUU

WEUDIUNING A

Document

Term

rxr rxn

mXxn mXxr

dl a L4 1 d‘
ATNN 2-5 ATUNULUNTNYYDINTUYNATLUULALIVDY AI‘I«!EULL‘UUﬂ']W
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90NN 2-5 1umInd U Aetun3ndifansain (The Orthogonal Matrix) W

o v s [ o d‘ o I 1 e T I~ 1
AUANNUGVDIA-A NENITOAIUIUANINADSILA1Z39 (Eigenvector) vas 44" 13uni
VNMEIA (Term Vector) lWuninmasiBaieimadieveauming 4 (Left Singular Vector
of 4)

[ <

wning 2 Aelunindvuesyy (The Diagonal Element) unup1uduiusvss

o a o a ' . T I A o
AN-LANAIT NAUTOAIUIUIINNADIVBIAIL1Z9 (Eigenvalue) ¥a3 4 4 Tasariiuing

AU AD ANNTNVDUUNINTUENT 1 ¥IN1TA UM ILE LAY R wAAIUS U UL aE TiANAg

| A 4
v W v a

wwasaniisiauduiusiuiadanInuuandunne wuouunindii 1 Seai r S
WNNNGUE 0, 2 0,...2 0, > OuazanBNUuIdUNLE WUV NININGFT r+1 Audaundn
VWAUNINGFAIN n dawinduaud o, =0, =0nanldindu awvuiervenuning 4

(Singular Value of 4) d@wiunseuiunisuen (Decomposition) vYaaunsnd

WVSNg V Auvsndl@efaann (The Orthogonal Matrix) unuAIdURUSYBLeNANS-

1BNAS ASAUIAAIINABSA1E T4 (Eigenvector) va4 4’4 3eni1 nwesionans
(Document Vector) Wunnmesidudeimswinvesviing 4 (Left Singular Vector of A4)

TasAnavdng v #ldnnnszurunsuenmuuuiiontiu sedesinsduasusuns
AUNANN1S Transpose Ud3ainuming V7 AildluvinisduianfieniAiamsng 4 ey
gAIAINANITIe

3) AAvVUINVONUNING (Reduced Rank of the Matrix) WUIRANTITLENAILUULRE
ﬁmﬂ%‘lumﬁmeﬁmmwwmauauu,mLﬁamqmuamam%ﬂsﬁw%ayumaam TR
gReeaiunisanvuinvenaming (k) lne Deerwester et al. (1990) »3UN8T19uADY
NSLEDNIUINVDIUNTNG NTBNITUTTUIUAT K LﬁaamﬁummaqLum%nsﬁlﬂu‘ﬁ”’umauﬁﬁwﬁm

lasAvunan k < r §1UszRen k desAuluazllasnsofansuianudunusnisey

L (2

d1Aty (Semantic Space) laotnsdniau wagminvinnasuseuuen k

o

AUV B L DY
wnnidly fazlsianansafdaiomitlaiddiny (Noise) senluld dedunisanuunavesuming
INaRDN1 I ANUFUAUS IR TUAIILNLNY
MEIIINNTANTUIAYDIUNS NFIUNDUDLA T UNI AL UL AG I8 AR5 TN
lenansegasmsmAndulssansanduiusuuuiiosdu () Taseivindu 1 wdednlng 1
waned danumnadululuiemadendu Sedeadatu warlunmseiuduninlalés

AnuinglnadeatutuAnlsvzdia ity 0 vie Tnddes o
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F9E1LARINITIATIERVDUNATANITIATIERAIIUUNNBLBULNS (Landauer, Foltz,
and Laham ,1998) 3esagrsiildidenlduselniitnstuiindernumedumeadiaiann 9
Forulasifudeniiumiadunisindedoarssenitauywd fuaeufiatnad (Human
Computer Interface : HCl) 41uaun1vaa11u lagldige c audisa1nutoniny wag
foarunisiunguiiniwiifeafuadaeans (Mathematical Graph Theory) $1uaud
Forw WWde m musedudeniny Swsdunadiuldinfaestadoliiimmioates

AUNPIUVANNIT AILEAITI8aLBYnvYaItaANU LA 2-2

o 1% o e Y v a
M1319N 2-2 LLaﬂ\iﬂaﬂQ"mUumﬂﬂqqﬂgwqﬂﬂquLWﬂUﬂ

Med1ateya Teanungfiuluiinanuinmennunaia

c1 : Human machine interface for ABC computer applications

c2 : A survey of user opinion of computer system response time

c3 : The EPS user interface management system

c4 : System and human system engineering testing of EPS

c5 : Relation of user perceived response time to error measurement
m1: The generation of random, binary, ordered trees

m2: The intersection graph of paths in trees

m3: Graph minors IV: Widths of trees and well-quasi-ordering

md: Graph minors: A survey

a 6 o

INAITNN 2-2 WILIAS1UNSNGA-1eNa1598TUIN 12 X 9 UTENOUAIBLAIVDIAT

'
L 1

(Terms) Waansuvuenaiswsemdfgduiulaiomn 12 dlddriuleadudivsingiu

lutemuedetieyasteniny uarduiuena1s (Documents) fiviaviun 9 nas lnetaya

a ! v a s < P o o v @ =
ﬁNW%ﬂLLWa%WﬁIULNW3ﬂSIf Qji ﬂE)ﬂ'J']iJﬂ‘UENﬂWIULE]ﬂﬁ'ﬁVWUlﬂ ﬂx‘lLLﬂﬂﬂum’ﬁ’N'ﬂ 2-3



AN5199 2-3  LUYISNTURIAI-LoNaNs

{A} =
Term cl c2 c3 c4 c5 m1l m2 m3 m4a

human 1 0 0 1 0 0 0 0 0
interface 1 0 1 0 0 0 0 0 0
computer 1 1 0 0 0 0 0 0 0
user 0 1 1 0 1 0 0 0 0
system 0 1 1 2 0 0 0 0 0
response 0 1 0 0 1 0 0 0 0
time 0 1 0 0 1 0 0 0 0
EPS 0 0 1 1 0 0 0 0 0
survey 0 1 0 0 0 0 0 0 1
trees 0 0 0 0 0 1 1 1 0
graph 0 0 0 0 0 0 1 1 1
minors 0 0 0 0 0 0 0 1 i

r(human.minors)

r(human.user) = -0.38

=-0.29

23

nduszuuiganiunisuenAndadu (Linear Decomposition) HIUNSEUIUNISLEN

ALUULAYT (Singular Value Decomposition) udilinadndiduumvindsuanslunisieit 2-4
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A1 2-4 LN NTNAGNSNHAINNITABTUNITHIUNTEUIUNITLENAMLUULAE

{U}=

0.22 -0.11 0.29 -0.41 -0.11 -0.34 0.52 -0.06 -0.41

0.20 -0.07 0.14 -0.55 0.28 0.50 -0.07 -0.01 =0.11

0.24 0.04 -0.16 -0.59 -0.11 -0.25 -0.30 0.06 0.49

0.40 0.06 -0.34 0.10 0.55 0.38 0.00 0.00 0.01

0.64 -0.17 0.36 0.33 -0.16 -0.21 -0.17 0.03 0.27

0.27 0.11 -0.43 0.07 0.08 -0.17 0.28 -0.02 -0.05

0.27 0.11 -0.43 0.07 0.08 -0.17 0.28 -0.02 -0.05

0.30 -0.14 0.33 0.19 0.11 0.27 0.03 -0.02 -0.17

0.21 027 -0.18 -0.03 -0.54 0.08 -0.47 -0.04 -0.58

0.01 0.49 0.23 0.03 0.59 -0.39 -0.29 0.25 -0.23

0.04 0.62 0.22 0.00 -0.07 0.11 0.16 |  -0.68 0.23

0.03 0.45 0.14 -0.01 -0.30 0.28 0.34 0.68 0.18

2=

3.34

2.54

238

1.64

1.5

1.31

0.85

0.56

0.36

0.20 0.61 0.46 0.54 0.28 0.00 0.01 0.02 0.08

-0.06 0.17 -0.13 -0.23 0.11 0.19 0.44 0.62 0.53

0.11 -0.50 0.21 0.57 -0.51 0.10 0.19 0.25 0.08

-0.95 -0.03 0.04 0.27 0.15 0.02 0.02 0.01 -0.03

0.05 -0.21 0.38 -0.21 0.33 0.39 0.35 0.15 -0.60

-0.08 -0.26 0.72 -0.37 0.03 0,30 -0.21 0.00 0.36

0.18 -0.43 -0.24 0.26 0.67 -0.34 -0.15 D25 0.04

-0.01 0.05 0.01 -0.02 -0.06 0.45 -0.76 0.45 -0.07

-0.06 0.24 0.02 -0.08 -0.26 -0.62 0.02 0.52 -0.45




25

«

waanmMsAudunsuenaAdadu (Linear Decomposition) fildAomvisng U wmsng
T uazuming V' ifannsoadrasminddusu fouvisng A l8deauns (2-2) WALLN3ND
A dunfugliaansameanuduiusvenioniidaeuld Jedndudeudenvurnuning
wioanA1ruIAveaLNIng IleUsEanmAT k Hunzay nfedradeyalunisd 2-6
Uszanme k ﬁmmxauﬁwmsﬁmmﬁaaqmmimmm?{auLLUaammﬁuﬁuémuaumﬁﬁ

$ =Y 4 Ji v Q/ o o U % A
(2-4) FIUANWUVSNGNLAUFIINNTAIURINUAAT Kk =2 FININT 2-6

{Uk}= {Zu)=
0.22 | -0.11 3.34
0.20 | -0.07 2.54
024 | 0.04
Vi) =
0.40 | 0.06 (Vi)
0.20]061]0.46]054]028]000]001]002] 008
064 | -0.17
-0.06 | 0.17 [-0.13 [-0.23 | 0.11 | 0.19 | 0.44 | 0.62 | 0.53
027 | 011
027 | 011
0.30 | -0.14
021 027
0.01 0.49
0.04 | 062
0.03 | 045

o a cav v W 4 a € &
AINN 2-6 LﬂJVIiﬂ‘ﬁ'Vl‘lﬂVia\jQ']ﬂﬂqiLaaﬂﬂu’]ﬂtumiﬂ‘ljﬁsaﬂﬁl k=2

vintduhaming Uy wnind Z, wming v," inadaduaminglml 4, e awnsa

AuInlennaunsi (2-3) lngnaanmsiuanieaiumsng 4, wanslddmngnd 2-5
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A1397 2-5 LAAINAANTAINNTAIALNDATILYENG 4, YAaNAINanTUINLYNINDGAT k=2

{4, }= cl c2 c3 cd c5 m1 m2 m3 ma
human 0.16 0.40 0.38 0.47 0.18] -0.05| -0.12| -0.16 | -0.09

interface 0.14 | 0.37 033 040 0.17| -0.03| -0.07| -0.10| -0.04

computer | 0.15| 0.51 03| 041| 024 002| 0.06| 0.09| 0.12
user 026 | 084| 061| 070} 039| 0.03| 0.08| 0.12]| 0.19

system 0.45 1.23 1.05 1.27| 0.56| -0.07| -0.15| -0.21| -0.05

response 0.16 | 058| 038| 042 028| 0.06| 0.13| 0.19| 0.22

time 0.16 | 058 | 038| 042| 028 006| 0.13| 0.19| 0.22
EPS 0.22| 0.55 0.51 063| 0.24| -0.07| -0.14| -0.20 | -0.11
survey 010 053] 0.23| 0.21| 027| 0.14| 0.31 0.44 | 043
trees -0.06 | 023| -0.14| -0.27| 0.14| 024| 055| 077| 0.66
graph -0.06 | 034| -0.15| -030| 020| 031| 069| 098] 0.85
minors -0.04| 0.25| -0.10| -0.21 015} 0.22| 0.50| 0.71 0.62

r(human.user) = 0.94

r(human.minors)= -0.83

NAIININITEDNTUIALNTNG (AT K ) WAZAUIUMIAIAILAGIEABITE NI NLONETS
PgnsnsIANENUsEAVSamdusuuULRe AU (1) wudn emundieads ves human fu
user 10U 0.94 wanelitiuan human (U user faumuneluluiirmiafvatu fauwsinag
Lidlaegluvdeidieaiu dau human AU minors Arauadreadaiu -0.83 wansliiudil
fiannuieadesiu nudeurdune de f19 trees fU survey luredutl ma wuin trees Tl
Usingluiite ma (Wite ma fius graph U minors) ABUYIINISILATITAINIAIURUY
wouwla /i trees SAwinfu 0 udiileviudad 0 grunuiise 0.66 Tummanssiudu survey
Usinglusiade ma udnduilen 0.42 Fawansliiiuin mnudvessnudiduiiusngluide
Lilfuansdsmnudiiudaduiuide nsiiesgimarminsueuulienderiiogsoudig

WSBUSUNL1978TUNITRIUANUNLEUDIAT
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2.3 weluladidoulosassnds
walula8iyeulosasswds (Intemet of Things : loT) w3aduimesiinluynds

Wugvuuulmivesnisidandedearsszninigunsaliinuiaiedisdumesidavinliuy ve

€ 1 a [l

ansodinisuazaugunislisnugunaaiiuaesiedumesidnld (Ussniws, 2559)
Fandnlédn loT Wuszuuiissdsundasiadinvesmywd Taoduszuuiliinguiedaves
annsadeans Weudedugunsninioindesinssu q 1§ wIefilFonds Smart Objects
(Mattern and Floerkemeier, 2010)

waluladidoulesassndsiifauinisinainnisaesusufuvonunaluladsig 9
(¥aund, 2559) i

1. waluladlians (Wireless technologies) iuimalulagiifinisfu-dedoyaru
nszmumsmanﬁmmﬂmﬂﬁuuﬁmﬁnlﬂﬁw%aﬂﬁlummﬁ%wmﬂuﬂﬁuwmx (Radio
Frequency: RF) uazadudunsisa (Infrared) \usnandlunsivdseyaseninmeuiiames
funaufiumes wiaszuinmeuiimesiugunsaidu q

2. lulasinalulad (Micro Electro-Mechanical) iuwmaluladfiiiendestudsiidvun
dnun lulasimeluladuseneudetudiudiiouinsening 0,001 89 0.1 fiaduns uas
fiviheusznananans usgunsaidu 9 uazlilasiouires

3. lulaswesia (Microservies) 1uniseanuuuanitnenssunisesnuuugseaniug
lngazusneaniluuinisuiemieges 9 uondiuinssuiunisieu s wily Ussanana
foyamunnumnzanvesmiety q lnsaunsndouseniedearsiumsgosiy 9 la

4. Bumeiiln (ntemet) Wudenslunsdearsiuddoyassuiruedotiesuauann
Pnsialan

vatluunAandnuesmelulatifolosassndninnnnsuaumaufuresaumalilad
wan (Atzori et al., 2010) A9 nguvas Internet Oriented Vision NANYDY Things Oriented

Visions way Nauvas Semantic Oriented Vision sauanslunini 2-7
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“Things 2

oriented visions

Wireless
Sansorsand
Actuators

IPSO (IP for

Semantic
Technologies

Bmarl 3
Objects}
"
Web of Smart
Things Semantic Semantic execution

Middieware

“Internet’*oriented
visions

“Semanticibriented
visions

AR 2-7 wnAandnveanaluladfineliin Internet of Things (Atzori et al., 2010)

A 2-7 anansaesung el

1. Internet Oriented Vision \un1sidenlesszninsgunsalituiaiotisdumesiin
dien13deans FaUsenausie IPSO (intemet Protocol for Smart Objects) dyay1adlAIa918
Buwesiiin wazdurdedonarwaninalunisieans awsauansaainenssilunisdeuse

oeanIng 2-8

Application 1 Application 2 Application 3 Application 4
TCP /UDP

|
IP/I1CMP

—— |

GPRS /3G 802.11 802.15.4 Ethernet

AW 2-8 andpenssu Internet Protocol (Dunkels and Vasseur, 2008)
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2. Things Oriented Visions Usgnaumegunininieudygranietigliaieig q
wieldlunisidende Wy RFID NFC sy
3. Semantic Oriented Vision Asdiuvainisdnnisteyaludsanunuieiiionas
RIGEE R
23.1 asrUsznevveavaluladifonlosassnds
aaﬁﬂs:ﬂawaaLvmiuiaﬁﬁauimasswéﬂumsﬁmﬂﬁﬁ‘bﬁammwamwd'N
gunsalaunsoudaleidu 5 @ (Chang, 2011; Li, Da Xu, and Zhao, S.,2015 ; Usznws,
2559; siuy3dutl, 2559) il
2311 Wuwes dwiuilumieiudeya deervavindufiniilunan s
fneiogudmiaidunansosiaulmi wWugunsalnsadugamgil mandeulm ndosiile
Wudu vienqugunsalisuieeslians (Wireless sensor networks) 1 RFID, NFC, Bluetooth
iy
23.1.2 msideuseinietie Lﬁalﬁm‘mwas‘mmsn%’ueiaﬁau”a‘lﬂé'ﬁsuu
Uszanawald onvsndundetenmelunieedotisansisasilaiguiu
2.3.1.3 szuuiszinana dwiuteyavindugesyiniendu vares wievaiy
wiln ﬁlﬁLﬁaﬁmeszmawauaxa’amamﬁLﬂﬁzﬁ‘ﬁagalﬁﬁwﬂ‘?fmu
2.3.1.4 syuvuimsianisdmdunsiiugunsaliduiseduarsruuusyaiana
snneluszuularMsRnnun1sina NMIAUATAYY MIINUAAIAS )
2.3.1.5 gunsalmuaudu 9 Wugunsaidlildiminiduduees wiviinisdy
MA9nsTUUYsEIIana wialuddeusosevinsgunsniiuiges 1wy WHIAUANTIUN
Aoulnsa nsdwnilodio Aeuiowes 1Husuy
2.3.2 weluladliane
mﬂIuIa?Jl%’ﬁﬂﬂﬁléf%’ummﬁaﬂumiﬁmﬁ‘l*ﬁ'Lﬁa%’Uda%ayasxaz‘lﬂé’ﬁ 4 ¥in Ao
8un1L5a (Infrared Data Association: IrDA) yays (Bluetooth) dryeyruIng (Radio
Frequency Identification Tags : RFID) wag Lwﬂ‘[uiaﬁﬁamﬂ%maswsgu (Near Field
Communication: NFC) aunsaasunaassiveunaluladlanei 4 adnlddd
2.3.2.1 duvusa Aldaes svevnssudedyanadeddusseying wrdaditoymn
U19dIU LﬂuLLaaﬁﬁmmmmﬁluagﬂumwszmm 780-3,000 unlutuns dadunasii
binsnsoupaiuldfenia liawnsadumaiddieunmieTngld
2322 ugws nrsuandsudeyaansavinldlneiiaunsal3udedy i
Lisndusiseglndruldfniuaiatgmidosmiuvasnde
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a o/ 1 s oA

2.3.2.3 dyaaing nsiudadyeyrun Ianudasadie @a1mnsnvinauRIuaIsy

v v A7)

%

wavsdadyaraduninersionled WegUnsalfdwazisudygyraeglussesifnnedoans

9

LY ¥ o

o
fuls dyaasvgnasiisiusaranunsaduiindoyaadluniinersionlofls ussuyugs

Y 9 u

(% i
=

2.3.2.4 waliladdeansl¥aosverdu fdunud fnnuvasadslubesvesnsi
wusuddeyavianmadudeyavieridngs esssernsiuddyyiuaingunsaiogluszes
5-10 %u.
MnuansAnwIsuieusandiiiuinmeluladdoansidaessovdu wunsdmsu
mahluvssgndlilunsiansdeyaunnimeluladlianevindu
233 welulafdeansiausvody (Near Field Communication : NFC)
wealuladdeansldaneszevdu vwie NFC lumaluladdoansiianoszesduind
FIWUINITUININNTHAURAIUTEUINNTTTEYLENdnwaldInuLuulidura (Contactless
\dentification) fuinalulagnisidendelasetneiiieloudsdoyaszeglnduuulianeidn
A28 U (Leong, Hew, Tan, and Ooi, 2013; Dutot, 2015; AUWANY WazAUANIY, 2555;
U3Wa, 2559)

NFC 1unaluladiisiogInsdnvisiofie aursnlvu (Smart Phone) wituidn (Tablet)
(Fernandez, Fernandez, Aguilar, Selvi and Crespo, 2013) kaga18AI1UAIINUIN S
wmeluladiisslainsdnutiadenisuoniuuianssuuasmalulad (Technology Acceptance
Model: TAM) w89 NFC luusginarSauaadsainnisdnvinuingldauiaaunionld
welulasliAnysgloviigean (Dutot, 2015) ufinsevisluglsy malulad NFC fdufiutu
waziin1IMAaslin15ve8F1987195991L52 (Rios-Aguilar, Pascual-Espada, and Gonzalez-
Crespo, 2016) tesnidumaluladfisuyui danusadilunsdemsuaziinulaonsie
qagz’iaﬁmﬁuléﬁ'n,miuiaﬁ NFC gmihunldunudnstuaanisinsiasinlunisdisetiueegis
wwsuanealan nedaliuunliunisvenefansludiunisiauiwaznisdiluldun gty
(Shin and Lee, 2014; El Madhoun and Pujolle, 2016; Gerpott and Meinert, 2017)

2.3.3.1 anaudivaunalulag NFC

NFC WarunTulag Sony was Philips szeznienisaeansliiu 10 wuiwns 1adu
AUE 13.56 MHz Iaudwﬁauualﬁﬁmﬁm%a 424 kbps (Leong et al., 2013) lagiiit1vune
wdnauusenisie aruazaanlunisléen anudeuitglunisdeaisnisa e wagld
W99 (Dutot, 2015) ﬁmmgmmiﬁwmuﬁmw Passive way Active JlUAN15vi191Y

3 Wum (Francis, Hancke, and Mayes, 2013) ﬁ&‘ﬁ
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2.3.3.1.1 Card Emulation Msvauludiuvesinsaunsnnisa (Smart
Card) Tasiasin tiienisuanidsudeyaniotrszduunutngads fensungnioduda
Ingiiondn wnzuayll (Tap and Go) Fsamnsatiludsegndldlusuanuvaenselngldidy
wdiouAdniselumaliauszguiensidiiisfeya Mlunsldeyalaeldifuaioudnsaundv
nsafiuteyadauyanali vielfiafioutmsiasinfiannsoldlunsvhgsnssy Wudy

2.3.3.1.2 Reader Writer annsns uuasifoudoyals lnoniu NFC Tag
vilfannsadaiunisiasuuiasdeyald unuunsvihaui aunsailuussgndlasgig
varnvane Wwuldaunsulnuiidngs NFC Tunmsendeyasndiluamesivensatszsmns
e fufeyaduanmaifumnavessalasansuasinan sy

2.33.1.3 Peer to Peer n1suaniUdsudeyaseninegunsal NFC
aounieaileaglndviedudaiu insuandsu doyasenineiu 1y nsdsioyadinse
0 insemildlugaBniedomils wiemsvirgsnssu Tnethaunsad NFC apaedaasnumg iy

NFC Tag w30 Smart Tag s wiheanudwmnadniiannsadhdsladluguiuuresniy

'
a ! =)

wiwén Fslfinaluladees NFC lunisiindefieansuaniudsudoyasewing NFC Tag #ivh
Yy & & o & v Y o o v a i v 2 o & w v
WIMLIUAILAUTBYANY NFC Reader ivivninfilunisenudeyavinuiniiiivdoyals

laeluuaa NFC Tag e Smart Tag tiuaziivieenuldesrafeivasiiuuvsulaunasideou

v
v o

Toyadnle Jagtumsinldduaoudralsiumnudonsnn wu nsuldiuinsieiuie

+
v oA

dudmuduiialy dasdrszanduduniasalui aaensunsialddunsinieninis
Wasu vie USulnumvesinsdwiiledelranansaldnuldognaiedy

NFC g lulnsinvidiedotuazdsznaudoansdiu Ae

1. NFC Phone # Built-in-antenna wag NFC Chip

2. Secure Chip dwiuiiufieyaiifiosnisanuaensvg Wy doyadasiasin Geavdl
sULuuMsdaivdayageuuu de uuududuuen dwiuiudeyausnsiamin fuwuy SIM
Card nanAadunisiiunelududues

walulad NFC gaelinnsfoansseninsgunsaiaunsavildinedu drsminmalulagly
aovindudsdpsdinsssandountsldo luvuei NFC \esuiigunsniideusioszninaiu
r"f‘uLﬂ‘%laaé'mﬁmmm?iamsda‘ﬁ'mgaﬁ’ulﬁﬁ’uﬁ msldaumelulad NFC §1 3 Snwaus fal

1. viawdy RFID Tag lugunsallnsdwvisiotio nuaiiazvhauaiioudutng wie
fi38n11 Contactless Smart Card vieldlunisvingsnssu slnsdwiiiefiofifiniassnu NFC
Heagazannsovienudu RFD Tag I¢ maviruludnuaed daulugesldlunoundiady

o I

WNETUNITEY 19U N159152RuAALAT Wesnad lnsfnvisletelulnafuiese 81y RFID
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Ranunsagrszidulaununitisetudedns RFID wieiduan venaindudsaunsaveny
nsliugunsaiannifisaus NFC Suidsndutaswarsluld ndfelnsdwiilofio NFC
Wee 1 e annsafuuagldunudnsieg Wuatslu vinlk NFC TdSuanuiionuas
dliuinistaseng q du Wauuerwdeduiiuiniitesesiunisido

2. euiuaiessu RAD gunsalilede wu Insdwidefefifiiasessu NFC Hag

&

'3

ansavheudundessiu RAD 1K ledeaniserutayaan RFID Tag lulvaail gunso]
NFC ansavidaiioutfuiniess1u Contactless Smart Card w3eiiiiendn Tag 1é Tne
ansngudeyasn Tag fifneglu Smart Poster u3agaliuinasdeyanisussyndlda
Wy vihnsduaiunisee Tnsuanguesdiuandmiuaunsniieulawaniigailiuing
Fedounnsnannunslande unilansiannsosmundeulunistdauls venaniigannse

1 One-Touch Setup dwiumaiweusialiansladnsie nd1afie Faelunsdugaunsal NFC

=S <,

IS 7 o v =] ' L3 v @ L4 Yo a
il dyaauyaysviiedygabiana weaweengunsaliuwmziuiaunseldauldiui
y 1Y d ' <

3. asdeansludnume Peet to Peet (P2P) LA30987U NFC @D9LA39@1L19D

Andedearsiulalnensedslnuniiazimsuaniudoudoyasswinsgunsal NFC fefu Liles
= 14 o v dl v o = L3 o s v U o

wAdonvoyainesnsuaniuisuuanitaiesgunsal NFC Afilsddusesiunisyiaulnun
P2P iiipsuAtanIeunziu deyafazleuineiuil uenainmsuaniasudoyaudadaiiludu

Y9938 (Synchronize) Tayafugunsaldu 9 laonsae

2.4 Tuvrewalulag

-~

lwurgmalulad (Mobile Technology) Aonduinaluladgunsniindeudifidvuiaidn
agaInwnw i Insdwidletie wiuidn Wudu Fadagdulnsdwidiefie aursulny 1nan
flununludiinuszdrvesnauuaviivualuiiuuiniunnd 1ann1sdnuiiseves
Dutot (2015) wud1 gldusesnisgunsaizuuuulumly anaunsnlng Wy n1sgrseidu
#ae NFC wialulad 1udu Fediuldimslinulnsdwifiofelutiagtuiy lildldifiooud
nsdeansienisinsiissediaionsiidu WATNITUSEYNARAUNATUTINAIINAINITD
wuuRpuImeslIlulnsdwidnme uonanueundiatusngg dwsunisliauudadiludiu
°U'eNﬁ'zyzywmt,%amiaﬁ’uqﬂﬂicﬁmauaﬂﬁnéf’m %1 Broll et al. (2007) ladnauezuuuunisee
Usvanuseningunsainisueiuluuemalulagifienisinnussinanatilugnisuanua

NULOUNALATULLIDRD FanIng 2-9
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= e e Associaled Wilhy — — ——— — — — — — A
| I
¥ |

Service | Universal Client
Servics descripion |, Senvice on mabile device
wsouowLs) | A
: Interaction
Service Client
Service descripion |, SeVCe
(WSDUOWLS) | ol ciay Interaction Proxy
Service
Client
Service n
5 ) Service
Bervice descripion AN
(WSDLIOWL-S) (w“”"‘”) ‘
Web Service Physical Mobile
Domain Interaction Domain

D omain Gap—————————f

< ' ] ¢ o N
A9 29 JlluunsedszausErinsgunIalneueniuluuemalulad (Broll et al,, 2007)

NAMA 2-9 uansgluuunsAeUszausEnIgUnsalneusnduluviemelulad

FeUsenaunie 3 dunan q fail

| =

. % ' o o ! <} [
1. Web Service Domain #® duvasnsuaniudsudeyaseninuaies deluiiife

&

Insdwiilefiouszuuiaietng uanwmadeyasausunaiatuuulnsdwiilode

A o A | [

2. Domain Gap fie duvesnisvinuseninsgunsallnsdwidlededtunIetedya

A )

3. Physical Mobile Interaction Domain fia d1uveInN15L¥ouMoUsTAIUTENIN

1l
Il g <

gunsaineueniulnsdwisiefio dwuandlunni 2-10 wansmsideusiofugunsainieuen

9

s A

< | L4 | (% s 6 <y
wtungugunsal loT rrudygruyansiulnsdniieds

9

2.

Cloud service

Proxy Web service
(for example, fithit com)

(for example,
movieposters com)

Reference:
“Buy Movie Tickels”

W UNFClag
Bluetooth
LE tag

=

Awi 2-10 wansnsBensisevinsgunsalmeusniulnsdwifiedie
(Want, Schilit and Jenson, 2015)
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241 fNaNNIINSauRaUsTaIusEMINLvAlulagfuLaUNaATY
nafouneUszausznIeUndnduiugunIainisusnituAIoteluaLiifInan
Tunsvmti@ensneUssaruielvaiuisaldaiudiuduls Fa5un31 Middleware (Amaral

et al. 2016; Hamid 2013; Vinh et al. 2015) fauanslunwi 2-11

Application
. Application
Layer
Middleware
Platform
Network j
! ’ \ Transportation
! Layer
GW access 3;
¥
Shmvrw
communication \ Perception
Layer
Sensing

A 2-11  denteunssunmsienseusyanuszinamalulag nuleUunady (Amaral et al. 2016)

namaztiuladinielu Middleware Platform Usznouluaie an1Unenssuia
U3N13 (Service Oriented Architecture: SOA) nstiiesiawvuLilesyiite$ (P2P) uavaanan
ABUNWIAY (Cloud Computing) fis1wavBundiail
2.4.1.1 aaUnsnssuaausngg n3e SOA
dlerien SOA sUsggnaldiu loT Taslenuarumanevesuinisfediuusynauves
fefFunishnuresdunesiiavesassndsiiundaszaiiu Tag SOA ugrudmiunis
L'?'iamiaqﬂniai loT Sutsznevulusdae 5 dau Ao Applications, Service Composition,

Service Management, Object Abstraction uag Objects ﬁQLLaﬂﬂumWVi 2-12
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Management of
Trusy, Privacy, Security

Al 2-12 annilnenssa SOA Nugudmiumsideudegunsel IoT (Hamid 2013)

A A ¢ o ¢
2.4.1.2 MLBABLUUINY IS (P2P)

a

Lﬁﬂs‘wutwasLﬁugﬂLmumsL‘?iamia‘[ma‘thsJIcaamﬁa’luﬁﬁwmaﬁaswﬁwQ‘Unmjassw
Aaiulnséwisiedio nisidenselnemssiildnmsiauiinminiiontu anusovinures
nuesld uazveliuinsiedesduld dausansilunsinsedeans

2.4.1.3 AanInABuRife (Cloud Computing)

AANIAABLTNFY M3BN1TUSTINANALUUNGULS Wi Snualzain1sinauYes
Alinunsuiinmediudumesiin lkuinslauinsuistudld lnegliuinsazuueu
wiwennsliiudfosmslénuiu msvssnanauuunguumlésunisianndemnanauan
uazuinmsveseshilawtulazivweiia nedldnulidniudedinmuiluduveiaves
ﬁuﬁug’uumsﬁwm (Danielson, 2008)

pamARouaRs mnefis sUkuunstiuImMsnenIsReNiames uazn1sliusnis
negvalfuinmamunsadililidieuazsinis Meilluduvesnisdentngednum [Humid
‘Uadé‘lﬁﬁmi (Mell,P. and Grance, T., 2011)

ra1dreufiafe mands malulaglmifviliAsnisdsuwuasguuuunisldon
weluladansaumauaznisdeansvesesdns Tneildnuamau Ae finsvihaudansliusns
atuayunisyiuring uasiimnudangulunislivinsmumiudesnisvosdldam finnsld
niwensmaluladasauwmasouiu advayumsenaianisldmuiedamuiniswaznsld

wialula8duwmesilln (Gartner, 2013)
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2.4.1.3.1 UssnnvasnamnaneNiif
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fivauinsfidealdsne uazuinnsws
%) Private Cloud %38 Internal Cloud 1188403015999
Fluinmsiinsysznanauuuaandrenafdurhnuuueietsdiuyaravedliuinig
wiawndetreidalildiameldviniadunely Wussuuivhaueguu Cloud uazuins
Fanrslasustnitenisldauaisluesdnsiintu flivinsuasdliaunsaniuquuas
Usuussszuuanudaensiglamenuies
A) Hybrid Cloud WunisUszusanafivsenauludig
glsrusnsviauy Public Cloud uaw Private Cloud yirlanansovihaudeusetuls 414
ansaveny Data Center TUg Public Cloud tiemsldauanivedne uazdanduunld
Private Cloud léidledaanisiguiu
2.4.1.3.2 UYszlevivesnaninaeuinim
AananAeufnfe Helnisinledluldludgsivinlaie uwazdszndanlddla
wnnilueiin ssdnsansalduinismeinuledils lnglisndudesamuanniulasaine
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tuguled Snnsfldaufansaldenlduinisianizedne uasidendorliinglinseiu

a o

AMNLFBINTISIaNILey ViapaanndadtutuUsTInavaInuls Belunintn AaaRRuNIRIEl
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Uselewiflusnududn Litasdumsdisesdnsuszndandsau niaiuanugulaludiu
auvaeaiovesszuuled auuszlovilanrudnedrinilivesnanndaouiinfis Ae

Auausalumsanszidoudeng q Tidussuu Adtu laslenized 98INTUIMSIANIS
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uazdauiiv FeyasnnuenainuaeUssnnlnluszuu el nsfumuasidfadoyaves

ALilALSe uazgndes wiudniudn Ysrlenivesrandaouiafsludiuvesgiuuinig

v
Ve a e a

annsoasuladail (rSausn, 2553; onald, 2556)

n) Hawdseudaalidne islufugunsal ninens waznns
thgsguainun Snvisludunislinudumeldeiiatuandudildsneiisonuyiinmunis
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) WWNUTEANS A WNIluA1UL Hardware Wag Software uanain

u&' i s v < a | v < & @ Yo (% ) =~ v
Winunlunmsdafuteyafifinnalnajuds senduasdaldiunisusuugneidu Taeigldnu
hidiewines mafumuaziihfisieyavesléildiss uasgndos uiudninds

) madtsdeyavieldau annsavilanni vavan

2.5 DIANTAUTIOULES

(3

(3 . 5 5 o a
DIANTANTIOULEN (High Performance Organization : HPO) #3aasansAsinnudude

fovsAnsldnaussourge Ysravarudnuivedediduiinasuididmmioquas
Katzenbach and Smith (1993) nd1291 “esdnsnilaussauzanduesdnsiiusvauanudusa

willagudalsagesnuiulszana 10 U7 sadnsaussauzgeldiunisaulasgrsunswanelu
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anudAguazaudniuvesnsiluesdnsiiifaaussousge wazlijaduiaunduniou
ngosAnsaussausgs Yude vty Yan. S1in (umvw) Masiiulddn Jagdu Uan.
[ a o o o @ w o v o [ s & |

wWuusynndszauanudniasusnnislusunanilsuazsnsiaainesansvislunazansseme

(wq, 2549) anrdugaufnuiuiiodiuidesiuduimuililuesinsiifaussouras
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uieniuislusyauussmanarluszavlan fnadwsnisdniunuiddevieniaalungy
aofugaufinyuazansaaisqualinudissuuardiidnuiedes e litiudindinunm
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(NMUT wazL@lll, 2559)
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2.5.1 WNANBIANTANTIOULEN
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foyaiBenramuneriumaluladidenlosassmasgosdnsnisinunaussausgs
nansUsEiumumMNITaIYeIan IaenssHIEUUNISIANITNI N NTNYBEE 190y

aanfen1sdanisteyaifinnumuneinumaluladidenlosassnasgesdnsnisdnm

ANTINULEVINELTEIVIY U 9 YU ausauanslafIns1ed 4-10

= = 9 @ ¢
A15797 4-10 wan1sUsziuANumIzauvasan UnenIsuszuUNSIANSNINeINSUY Yl
ptgRaIamen1sianstayaidnnumineiunaluladitenlosassnas

doaAnIMIAnYIANTINULE

FZRUAUAALAL
s1en15UsEIdiY A
X | S.D.

AZHREEH]
Lngufifeadesiuszuy a.67 | 0.48 | wniign
1.1 yAans (User) 4.67 | 0.50 mnﬁqm
1.2 fguaszuy (Admin) 4.67 | 0.50 | anign
1.3 ffu3ms (CEO) 4.67 | 050 | uniign
2. n1sudaygatdnszuu (B Y Own Device ) 4.56 | 0.51 | wniign
2.1 nsthuiindeyasemaluladiBeulosasswds (IoT) 4.67 | 0.50 | wnign

2.2 matuiintoyanigniuos (Manual) 4.44 | 053 N
3. nMsUszaanadaya 4.60 | 0.53 | wniign
3.1 druvastoyavsiniandnu (Text) 4.70 | 0.47 | wniign
3.1.1 N136AAT (Word Management) a.67 | 050 | wnilan
3.1.2 NSLENALUULAEY (Singutar Value 467 | 050 | wnilam

Decomposition : SVD)

3.1.3 N153AnautanIy (Clustering) 478 | 044 | wniign




A15147 4-10 (%9)
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FEAUAUAALTY
1MUY AU
X | SD.
UNTEY
3.2 druvasdoyaviiafiay (Number) 4.62 | 0.49 | wnitge
3.2.1 ssuunsussdiunan1sujUReu (Performance | 4.57 | 0.48 unitgn
appraisal system)
Da1suandudin (Teaching and leaming to | 4.67 | 0.50 mnﬁqm
produce quality graduates)
2) NM15398 (Research) 4.67 | 0.50 mnﬁz’jﬂ
3) M3U3INTI91M5 (Academic service) 4.78 | 0.44 | wnvian
4) vimyungaRauTausssu (Integration of local | 4.56 | 0.53 mﬂﬁqrﬂ
and universal wisdom)
5) Buq 11U FuMSHAIIALLES NMSUSWIS 1y | 4.33 | 0.71 170
UseiuaunIn
3.2.2 lugan1sdanisninensuywddiinnseiind e- | 4.62 | 0.49 | wniign
HRM Module
1) s¥uuasImIyAaIns (Recruitment System) 4.56 | 0.53 mnﬁqm
2) swugniﬁq (Employee System) 456 | 0.53 mﬁﬁﬁjﬂ
3) sruun1sdanisdenassdnsiugiu (Basic | 456 | 0.53 HRLVET)
Organizational Information Management System)
4) syuuaIann1s (Welfare System) 4.67 | 0.50 mﬂﬁqm
5) spuUn1slseuzuarn1sinousy (Leaming and | 4.67 | 0.50 | wndige
Trading System)
6) AuAnLarsTUUNITUanIUAsuAIufde | 444 | 0.53 1N
a519a536 (Idea and Creativity Exchange System)
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A519% 4-10 (A@)

LAUAUAALIAU
s1gn1sUSELEU A7
¥ | sD.
WMUZEY

7) 5EUUNIIWAIUIDITN (Career Development | 4.56 | 0.53 mﬂﬁﬁjﬂ

System)
8) TUUIANTITLIULABY (Salary Management | 4.56 | 0.53 mﬂﬁqm

System)
3.2.3 svuudoya (Data System) 475 | 0.44 mnﬁqm
1) gudeyanswaeu (Class schedule) 478 | 0.44 | mniign
2) §udeyaInide (Research) 4.78 | 0.44 mﬂﬁqm

3) gruteyaiuufjufiau (Attendance Time) | 4.78 | 0.44 | wn¥ign

4) FUTaYANUNUUIMIIVINTHazYyUnge | 4.67 | 0.50 | wnwaa

AauTmusIsu (Integration of local and universal wisdom)

3.3 As1zvina (Analyze) 4.41 | 0.69 17N
1) ausnuzas (High Performance) 4.44 | 0.73 1N
2) Un# (Standard) 433 | 0.71 170
3) USUUse (Improve) 444 | 0.73 47N

4. 159903518974 (Report)

4.1 mwaaumacﬁquﬂﬂsaim?%auﬁ (Mobile) 478 | 0.44 mm‘/’iam

WaUszUWRAYTIY | 4.61 | 0.52 | wndign

MNA15197 4-10 Wan1sUsELuANNMIIgaNvedan1dnenIsusEuun1sIanag
NINYINTUYWE 0819 YRAIAMENITINN1TTeyalsn e umaluladiveulesas swds

g09ANTNITANYIANTIOULFINELTLIVIYIIUIU 9 YU NUIHANITUTTHUAUALNZ A

pgluszAumngauuniige (X=4.61, 5.0.=0.52) Fanan1suseidiudiuuseneunanyis 4 @

1 L I

fnansussfiudsil nduilifeatestinanisussidiumnumangaueglussduuiniige
(X=4.67, 5.D.=0.48) mahdeyariszuuiinanisussifiuanumnzaueglussduuniian
(X=4.56, S.D=0.51) msﬂismamaﬂ’ﬁau“aﬁwami"dizLﬁummmmzauagﬂuizﬁumﬂﬁqm
(X=0.60, S.D=0.53) msaaﬂswmuﬁwamﬁﬂﬁsLﬁuﬂ’mumwauagﬂuwﬁumﬂﬁﬁjm

(X=4.78, S.0=0.41)
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4.3 wan IiALIEUUNSIaNIsNIneInsuywdettsryaatadlenisianisdeya
Wernumvnerunaluladiveulssasswdsgasdnsmsfnwaussousgs
Naﬂ’liﬁIWU’li:ﬁUUﬂ’]i%ﬂﬂ’]SVI%WEJWH‘SQJHEE??JEJ"]\‘PU’MUUQ@’Iﬂﬁg]J’JEJﬂ’]iffﬂﬂ’ﬁ‘ﬁam\‘a

Va v [l

Bearumnesiimaluladieslesasindsgesdnsnisdnwanssouzge §3soudanis

Usziliunaldu 2 diu Usenaude nsuseiiumnuiinsauuesssuy AILANSLUATTIN 4-11

warmMIvszlivUsy@nsnmuessyuu dnnu 5 dw anseaguldfmnsei 4-12

d a U L 1
M19199 4-11 Nﬁﬂi%Liluﬂ’ﬂllL'Vilﬂtﬁ&l‘lj@xﬁ%lmﬂ'ﬁﬂﬂﬂ']'i‘VI‘i‘WEJ’]ﬂill‘lg‘l:i&j@&l’)ﬂ‘lﬂfgﬂﬁ']ﬂ

v Y v o 1 < a ¢
MINTINTTBYATIAIINENUmALULaETeLlevEsSWEIg09ANS

NSANYIANTIOULES
naUsidiy
s19n15UsEIdiu TEAUAIY
% | sD.
Manzeu
1. ngufiieatiasfiuszuy 470 (047 | wnitgn
1 ymAans (User) 4.67 | 0.50 mnﬁ'qm
2 flauaszuu (Admin) 467 (050 | wniige
3 Ui (CEO) 478 | 044 | wndiae
2. mathdayadinszuy 4.39 | 0.70 N
1 mytuiinteyashowmeluladideuloassnds 4.44 | 0.73 1N
2 MstuiintoyasmienuLes 433 | 0.71 U
3. TugavasszuumaUszdiuwanisujdasmu 456 [0.53 | wniign
L. MINARUNYAN dIuveInIszaudeu 4.67 | 0.50 1nTiae
2. M5y 4.67 |0.50 | wnitgn
3. MIVINTIVING 4.67 | 0.50 mnﬁqm
4. ynyungefaU Tmusssy 467 |0.50 | wnitgn
5. MINAUINULEY 467 (050 | wniige
6. N159BNTILIY 4.33 | 0.50 1N
7. mazﬁfamiaﬁuiuaamsﬁwmaw%’wmmwwéﬂum 4.22 | 0.67 N
UMY
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A15197 4-11 (di9)

Haussiy
s1en15Us Y SEAUANU
% | sp.
MUNEU
4. N1SV9IUVBITZUU 4.38 | 0.49 4N

° ' P ]
1. ﬂ?WNLWQJ'\SaN“UBQﬂ'ﬁV]']\T']uN'IULV]ﬂIuIaEJL%@NIUQ 4.56 0.53 lnﬂqﬂfjﬂ

asanas
2. AMUMIZANTRITEUUIAiUTaYa 4.22 | 0.44 1N
3. AnuzaNveIRuduNusluwsagssuuugey | 4.33 | 0.50 N
4. ANUWINEANYRINTITUSEIIaNAaMENIIANITTeBYa | 4.22 | 0.44 N
5. anumngaslunsiiin vene vieuiuuss 456 | 053 | wnvign

a < ]
NaUsziluaysay | 4.51 | 0.54 ANNEA

9NA15197 4-11 HANSUTTEIUANUINE ALY ITEUUNSIANTNT NN Ty WE LN
ygaansnsiansteyaidsnnumneriunaluladioslosassndsgeadnsnisine
ANIOULGIINELTIRY S1uIU 9 Yy wudwanisusfiuaumnzaneglusER Ui
filan (X=4.51, 5.0.=0.54) Fawan suszifiudrnusznaundniia 4 dau Twanisussiiuded
ﬂﬁjméﬁlﬁmﬁaaﬁwamﬁﬂizLﬁummmmzauagﬂuixﬁumﬂﬁqﬂ (X=4.70, S.D.=0.47) N151"
Poyaiiisruuiinan1susviliuanumuigauegluseduuin (X=4.39, S.0=0.70) lugaveq
syuumsUsziunansUURau TnansUssdiuanuvnzasegluszduniign (X=4.56,
$.0=0.53) n19vinauvessruuinanisuseiiuninumnuizaneygluseauuin (X=4.38,
5.0=0.49)
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M3190 4-12 wausziiuUsEdninimvesssuunmsdanmisninensuywdosaigaain

mensinnsteyaiimnumneimunaluladidenloassnasgesins

nMsAnwaNTsOULEd
nauseLiiu
518n15UsEEY
X | S.D. | szauuszandan
L.msUsiiulugagaguasszuy (Module Test) 4.66 | 0.48 mm‘?‘iqa
1.1 mMskandudin dauvsiniszaudeu 4.69 |0.47 unilge
1.1.1 mruaansolumsiiudoya 478 |0.44 wnige
1.1.2 mwanansalunisaudeys 4.67 | 0.50 wniige
1.1.3 mnuannsalumsuiuusadeya 4.78 | 0.44 Wnitgn
114 anuaunsalunisdvAudaya 4.67 | 0.50 Wnfiae
1.1.5 anuannsalunisdaivdoya 4.56 | 0.53 unfige
1.1.6 mnumnzauvastoyaluluga 4.67 | 0.50 wniige
1.2 Msideuazivnisdy 4.72 | 0.45 uniige
1.2.1 muenansalumsiisdeya 4.89 |0.33 1nilan
1.2.2 pnwanansalunsaudeys 4.67 |0.50 WnTiae
1.2.3 Amnwanansalunsusuuyadeya 4.78 | 0.44 1NTige
1.2.4 puannsalunsauAudeya 4.67 |0.50 1ndiae
1.2.5 Anuanansatunisiaivdeya 4.67 | 0.50 1T
1.2.6 Anmmnzauvastoyaluluna 4.67 |0.50 1nTian
1.3 N5UINN5IVINNG 4.65 | 0.48 uNFidn
1.3.1 mansnsatunsiiiadoya 4.67 |0.50 Wniian
1.3.2 mnuanansalunisaudeya 4.78 | 0.44 WnTign
1.3.3 Amnuanansalunisuiuugadeya 4.67 |0.50 wndige
1.3.4 mnuanansalunisavaudeya 4.67 |0.50 1nTian
1.3.5 anuansalunisdaivioya 4.44 | 053 N
1.3.6 Anuvinzauvesteyaluluga 4.67 |0.50 1niie
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A15197% 4-12 (D)

NaUseiliy
F18N15UsHIEY
) % | S.D. | szaiudszansnw
1.4 viyunseRadinusisy 4.63 | 0.49 wniign
1.4.1 puansatunsiisdeya 4.78 | 0.44 1Niign
1.4.2 AnuaEnIalunsaudeya 4.67 |0.50 1nTign
1.4.3 mnuanunsalunisusuladeya 4.67 |0.50 1nign
1.4.4 anuannIalunisauAutoya 4.56 | 0.53 Wniign
1.4.5 pnmanansalunisdaiudaya 4.56 | 0.53 1nilan
1.4.6 Amnuwnzanvestayaluluga 4.56 | 0.53 1nTign
1.5 NINAILIAULEY 4.67 |0.48 unilga
1.5.1 aAnannsatumsiiindeya 4.78 | 0.44 1Nign
1.5.2 Anuaunsalunisauteya 4.78 | 0.44 1niign
1.5.3 Anwanunsalunisuiuliateya 4.56 | 0.53 Wniign
1.5.4 anuannsalunsauaudeya 4.67 | 0.50 1nnilan
1.5.5 Anuanansalunisdaiudoya 4.56 | 0.53 1niign
1.5.6 AnuwmHnzanvestayaluling 4.67 | 0.50 1nilgn
1.6 N13598NTIBIY 4.22 | 0.44 gl
1.6.1 ANUEIN1IAUNITUNAUDTIENUNE 4.22 |0.44 1N
2. nMsUszfiunsvineuvassruuviana (System | 4.52 | 0.53 andign
Test)
2.1 Auaiunsaveanisvinausumalulad | 4.67 | 0.50 wniign
\Bealoaasands
2.2 Auansavesszuuiaiuteys 4.22 | 0.44 N
2.3 Arnuatunsavesauduiusluusay | 456 | 053 1nign
JTUUI UL DY




A157497 4-12 (sip)
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nausziiiuy
518n15UTEIEY
X | S.D. | szauuszansnw
2.4 ANUANNI0VRINTUTEINANAAILNNTIANTST | 4.44 | 0.53 1N
Jaya
2.5 pruanansalunsivy vene wieuiuuss 4.56 | 0.73 g
2.6 AnuamnsalunIsaaiakazninensly | 4.56 | 0.53 Wnign
n3YiN9u
2.7 anuanuisavasmuduiuslunsagsyuu | 4.56 | 0.53 1nfiae
gaglun1svinausiuiu
2.8 mmAsumuvesiaidunsvinweesssuy | 4.67 | 0.50 wniign
2.9 fuulidulunisusudgeszuuladtenas | 444 | 053 N
73057
3. nMsUsziliuadnugndeslunisiineiuvesszuy | 4.63 | 0.49 uniige
(Functional Test)
3.1 mnugnAesvessruUM U umalulad | 4.67 | 0.50 unfign
\Poulosasands
3.2 MYNABITBITEUUNISI TN NS 4.56 |0.53 WnTige
3.3 Anugneevesszuunisinaulunisda | 467 | 050 uniign
Uszinnvasdeya
3.4 AgnAeveIsEUUNinaulunisifia | 4.67 | 0.50 1Niign
ULHE
3.5 ANgNAeIvedsruuniIsineulunis | 456 |0.53 WnTige
Uiuusadoya
3.6 AmQNABIYedTEUUNISYUlunsuans | 4.67 | 0.50 1Nign
Joya
4. n3UsEliun1slg9uszuY (Usability Test) 4.83 |0.42 mnﬁqm
4.1 mudneuazanuazantunsldiuszuy | 4.89 | 0.33 wniige
4.2 ANUMALNZALYDIIUMLINTININEINANY | 4.67 | 0.71 wniige
UUTEUU
4.3 Anuwdayvesssuvannsailaladng 4.89 |0.33 1nign




104

A5197 4-12 (s@)

Nausziiuy
18n15Us88IU
X | SD. | szauussansniw
4.4 A uTAEUTeITeANUTILANIULID NN 4.89 | 0.33 mn'ﬁqm
4.5 AnuINgaNYesidnyITABIfuTwn 3 | 4.89 | 0.33 mnﬁqm
ANUTALIUIIIRBNITE Y
4.6 mmmmzamaw%mmﬁagaﬁﬁuaua’l,u 4.78 | 0.44 mnﬁqm
wiaznlIRe
4.7 aumanzaulunisnevaueessyuvly | 4.78 | 044 mnﬁqm
ANIIU
5. n1sUssiliualuvaanduuaassuu (Security | 4.19 | 0.74 4N
Test)
5.1 ﬂ'1smsfaaaauﬁwé’lumu%’ﬂ%mwmQ’Lﬂif 433 | 0.71 Tl
FEUY
5.2 msudadeuiienudofnnarnlunisinly | 4.22 0.83 ah
U
5.3 anumsnzaulunissnwininudasndoes | 4.00 | 0.71 1N
seuulaunigsiy
naUssdiuaiesay | 4.63 | 0.51 mnﬁqm

N9 4-12 Nan1sUsziuUIEEvEamuassruUNMITanITineInsuyudegag
%'1zyaaméhamﬁﬂmﬁﬁﬁaagaL%qmmwmammmhia5L%auimaisw?ﬁgjaqﬁmﬂﬁﬁmsn
AusTOUEEIR NI TIIL 9 vy wuiwansusuiuussansamegluseiumanyay
unfign (X=4.63, $.0.20.51) Fawan1sUszifiunina 5 §1y finansussiiiugoil
n1sUsviliulugages (Module Test) fiuszansnmeglussiuunniian (X=4.66, 5.0.0.48)
N15UsEEuN1IHIUveaTEUURINLA (System Test) fivszansnmegluszfuninian
(X=4.52, 5.0=0.53) n13Uszifiuminugnsieslunisiianuesssuy (Functional Test)
iivszansnmoegluseiuunniian (X=4.63, 5.0=0.49) msussiiiunsldaussuy (Usability
Test) fiusz@ininmegluszivanniian (X=4.83, 5.0=0.42) nsusziiiuanuasnfoves

WU (Security Test) fiuszivsnmeglussiuainn (X=4.19, 5.0=0.47)
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dgunanInMsUsElium s sruukandiliuisanuaisovesssuuiRau Ty
firumnzaueglussivinniign (X=4.51, 5.0.20.50) Snvisanuansussifiudszananm
vosszuulagldisnisuuunudatend (Black-Box Testing) lunsmsiaasunssuIunisyingy
Waﬁ‘&’u‘luswuﬂy’mumﬁam*ﬁaﬁﬂmiﬁwmﬁwlﬂajmiu%’w?aLLﬁ'l‘u‘lﬁszwﬁmmaugiaimﬂ
Bady dwaviilidssansninlassmesszuveglussiuuniian (X=4.63, 5.0.20.51) uans
WLﬁu'i'ﬁsuuﬁﬁmmsﬁuﬁamﬁnﬁﬂﬂlﬁunwsmﬁﬂmsw%’wmﬂiquéaahwwmuamﬂﬁ"h'a

I steyaienumnesumaluladidonlosassnds Iaese

4.4 Namsﬁnmwamsﬁ'ﬁms%’a:&aL%qm'\wmEmaaizuumsifmmsw%’wmnsuquéaeha
gaaraiensianistoyadsaruvuistiumaluladidoulesassnas
wamsfinwnantsdanisteyaisnumnevesszuumsiamsmineinsuyudetig
igaaamemsIanisteyaidsarumneiunaluladidonlosasswds Usnaudonanis
Usziluangidenvg s 9 au waznangldszuu S1uau 15 au Tneiieazdeadai
4.4.1 wamsfinwmanisinnisteyaidsmnumnevesszuunsinnismine nsuyud
advgRammenisdanistoyadsnnuvneiumaluladifenlosassnds Usznaugae

WanIUsEluNg@emn S1ui 9 au aunsoasuldduandunised 4-13

M13197 4-13 wamiﬁﬂmmamﬁﬂm?ﬁa;&aL%ammummaaswumﬁmmsm%’wmmwwé

atnegaaIamensinnsteyalnumnerumelladidenlosassnds

318N13U5EIEY nauszidiu

X | S.D. SEAU

1. funsHAn TR 4.30 | 0.54 gl

1.1 mugnaedlunsiiasizideya 4.11 | 0.60 N

1.2 pumnzanlumsiinsisideya 4.22 | 0.44 N
L3 munzanveimsiiduenamyiinsisidoya | 456 | 0.53 wndign

2. fumsITeuazIvInsay 4.37 | 0.49 egl)

2.1 mwgnipslumsiinszideya 4.22 | 0.44 un

2.2 enunzasilunmsiiaseideya 4.22 | 0.44 UN
2.3 puinganveImsiauenamsilnTsidoya | 4.67 | 0.50 1niian
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A1519% 4-1 (fip)

F1en15UsEIlu NaUIZIIY

X | S.D. AU

3. AIUNITUINITIVINAG 4.37 | 0.56 N

3.1 aAnugneeslunsiinszviveya 4.11 | 0.60 un

3.2 Anuianeauluminseiveya 4.22 | 0.44 oty
3.3 mmmmzaméamsﬁ%auamamﬁLﬂswzﬁ‘ﬁaga 4.78 | 0.44 wnign

4. AuYITYUIFIRaUIRIUGTIN 4.33 | 0.55 1N

4.1AnugnAedlunIsinseiteya 4.11 | 0.60 un

a4.2enuminzanlumsinseideya 433 | 0.50 11N
4.3anuminzanveInsiauenanIsiaisiieya | 4.56 | 0.53 1nign

5. ANUNTTWRIUIAULDY 4.37 | 0.49 1N

5.1 anugneeslunsiinsgiveya 4.22 | 044 Tl

5.2 anuwminzanlunsinsieiteya a4.22 |0.44 an
5.3 AuminzauveInsiaueNansiasieiteya | 4.67 | 0.50 1nign

naUsziliueiesau | 4.35 | 0.50 N

PNANTT 4-13 wansAnInanisdansteyaldinnuvunsvesssuunisinns
ninensuysdesayaansnsianstoyadimunoiumeluladidomloasswaa
MNFervay WUt wanisUszdiuanumnzanlassmegiinuminzaluseiuunn
(X-4.35, 5.0.20.55) wauszifiuutaiu 5 fudsiissandoadil Funandaiudniiaau
winzaueglusyaunn (X=4.30, S.0.=0.54) é’wums%{]’au,az’“rmma?iuﬁmwmmmzauag‘lu
sTAUNN (X=4.37, S.0.=0.49) MuMUTMTIINsHaumInzaueglussaiuiin (X=4.37,
S.0.=0.56) AnumsvimgineRadinusssulinuminzaneglusgaunin (X=4.37, 5.0.=0.59)
AuMIRRIIAREiAIMIgareglusyiunn (X=4.37, S.D.=0.49)

A7UNaNISANYINANITIANITVBLATIAIIUNINGVBITEUUNTIANTNTHEINTUY WY
o 1vIyaaIndsnIsianisteyaidimnumineiumaluladifonloaassnds nuiiil
aunzadlaeswegluszauinn wandliiuiinsdnnisteyaidiniumnevessuunis
Famaninensuywdossugaatnmenisinnsdeyaidsaamneiumaluladidonlos

assnasdianuunzauatunsounlulalaesa
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4.4.2 Namsﬁﬂw’mamﬁﬂms‘z’fay‘aL%ammwma‘uaassuumﬁﬂmsw%’wmnswwé

sdnTganInmsnsianisoyadniumnoiumeluladifenlosasswds wanngld

UV 91U 15 AU aanseagule dianddumsed 4-14

A1599 4-14 HAUIELINNTUSHIUNANUYAAINTYBITEUUNITIANIINS NNy BE N

v ) v a ' di a
PIYAAIANITN1TIANTTRYATIANUNIIEEIUAlUlad B oule sassnas

gosrnInsfnuanssausgs

s18n15UsEIEIY nauseidiy
X | S.D. [szAuaumanzay

L.nsUsadlulugadesvesszuu (Module Test) | 4.59 | 0.52 wniign

1.1 Msuaadndgin 4.50 |0.52 nn
141 ﬂ’;'ma']mm“lun’mﬁuﬁaga 4.60 |0.51 mnﬁqm
1.1.2 anwanansalumsaudoya 4.60 |0.51 wnitan
1.1.3 anuanansalunsuSudssdoya 4.40 |0.51 1N
114 anuaansalunisdurudeya 4.60 |0.51 aniige
1.1.5 mwannsalunmsdaiiudoya 4.60 |0.51 1Niign
1.1.6 awarmrsalunisudadeuiiowiin | 4.20 | 056 1N
ToHANAIN

1.2 M53deuazivinisdu 4.70 | 0.48 1NTian
1.2.1 mmdansalunisiisdeya 4.80 | 0.41 1nFige
1.2.2 muanunsalunisaudeya 4.80 |0.41 1nTige
1.2.3 muanunsalunisusudsadeya 4.60 |0.51 mnﬁqm
1.2.4 muannsalunisdaviudeya 4.80 | 0.41 1NTign
1.2.5 anuanansalunmsdaiiudoya 4.80 |0.41 1nTign
1.2.6 anuansalunisudadeudieidin | 440 | 063 N
UoHANAIN |
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A15799 4-14 (sim)

518n15UsLiu naUszIaiu
X | S.D. |sEAumumNIZEN

1.3 n15UINSAYINTG 4.59 | 0.52 unilgn
1.3.1 Avwanansalunisiiivdeya 4.67 |0.49 wnign
1.3.2 enuannsalumsaudoya 4.73 | 0.46 1nitgn
1.3.3 mmanansalumsyiuugedeya 4.53 | 0.52 mﬂﬁqm
1.3.4 maenansalumsdududoua 4.67 | 0.49 uniign
1.3.5 anuaunsalumsdaiiudeya 4.67 |0.49 1nitan
1.3.6 Auawisalunisudaiouiieidn | 427 | 0.59 il
TOHANAN

1.4 vinyudrsRaudnusssy 4.64 | 0.53 andign
1.4.4 eruannsalumsduAudeya 4.67 | 0.49 1nilgn
1.4.5 Anwanansalumsdaivdeya 4.67 |0.49 1nitgn
1.4.6 amdruisalunisudaieudiolin [ 4.60 | 0.63 wniian
ToRANAN

1.5 MINRIUINUDS 4.53 | 0.52 unilgn
1.5.1 arwaunsalumsiiudeya 4.60 | 0.51 1Nilgn
1.5.2 pnasnsatunisaudoya 4.60 | 0.51 wniidn
1.5.3 aymanansalumsuiuugatoya 4.53 | 0.52 wndide
1.5.4 pmanansalunsdududaya 4.60 | 0.51 wnTige
1.5.5 Amansnsalunsdaivtoya 4.60 |0.51 uniige
1.5.6 arwawisalunisudadoudoiin | 4.27 | 0.59 N
TORANAIN

1.6 NM588NIBIN 4.61 | 0.51 aniign
1.6.1 AuaaIalunsdLaueTIeuRasuNa | 4.60 | 0.51 unTide
n1sUfURIY
1.6.2 Anwanunsalunisdiauesigaunasiu | 4.67 | 0.49 1niian
MIHAR TR




A15197 4-14 (s19)
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s18n15UTEIEY nayszidiu
X | S.D. [52AUAMUMALZEY

1.3 M5UIN153vINIg 4.59 | 0.52 anilgn
1.3.1 mnuanansalumsiiudoya 4.67 |0.49 aniige
1.3.2 mwanansalunisaudeya 4.73 | 0.46 Wnfign
1.3.3 muansalunisuiuupdoya 4.53 | 0.52 g
1.3.4 mwanunsalunisdududoya 4.67 | 0.49 Wndige
1.3.5 mwanansalunisiafivdeya 4.67 | 0.49 wnTige
1.3.6 auaiursalunisudadeudieiina | 4.27 | 0.59 Hh)
ToHANAIN

1.4 vinyunjeRaudmiusssy 4.64 |0.53 unilga
1.4.4 awanunsalunisdududoya 4.67 |0.49 1niige
1.4.5 mwannsalunisiniudeya 4.67 | 0.49 wndige
1.4.6 aruainrselunisudadeudieiin | 460 | 0.63 Wnfian
ToRANAN

1.5 MINRILIAULDS 4.53 | 0.52 Uniign
1.5.1 muanansalunisifisdeya 4.60 | 0.51 unTige
1.5.2 anwanansalumsaudeys 4.60 |0.51 nTiae
1.5.3 puasnsalunisusulsdoya 4.53 |0.52 1nfiae
1.5.4 muaansalunisdududoya 4.60 |0.51 N7l
1.5.5 anwanunsalunisiaifiudoya 4.60 | 0.51 1nTian
1.5.6 Auarnsalunisudaudeudieidin | 427 | 059 gk
UoHANAIN

1.6 NM598NTIEY 4.61 | 0.51 unilga
L.6.1 mwssnsalumsiiauesissunadiung | 4.60 | 0.51 Wnfige
nsUf IR
1.6.2 mwamisalunsidiauesisnunadiu | 4.67 | 0.49 uniian
QREARIVGITT
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A59% 4-14 (d)

s18n15UsSEU wauszLiu

S.D. |5EAUAUMUITEY

xR

1.6.3 Anuaisalun1sinaueeukaniy | 4.67 | 0.49 1INNan

NNSIVYLATIVINTTOU

1.6.4 AUAINITAUNISUIEUDIIUIUNAAIY | 4.60 | 0.51 WINEA
UINIIBINS
1.6.5 Auatu1salunisiiauasiganunaniu | 4.60 | 0.51 nnvan

iU gefaUuas Tnusssy

1.6.6 AuaNIaluMIULANeTIBIIUNAAIY | 4.53 | 0.64 1niign
NMINAIUIAULDY

2. nMMNTUNTIBUITUU (Usability Test) 4.75 | 0.43 mnﬁqﬂ
2.1 aAnugwazanuazanlumsldaussuy | 4.80 | 0.41 1niign
2.2 AUMNNZANVDIAILNUINITINIGAIUASY | 4.80 | 0.41 mnﬁqm
UUTTUY
2.3 AnuwaIyvesszuvaunsaiilalade 4.87 |0.35 Wniign
2.4 pmudauvesdomnuiiansuuaen 4.73 | 0.46 WNiign
2.5 AUMINEELYBITSN ST T UIUIA @ | 467 | 0.49 wnTige

ANUTALIUINERDNITBIY

2.6 AnumnnanveslIudeyaiunausaluud | 4.60 | 0.51 wniign
GRTINEE
2.7anuminnzanlunisnevaussvesssuuly | 4.80 | 0.41 NTan
ANTIY
a = o
naUsziliueaesiu | 4.62 | 0.51 NN

1NA1TN9 4-14 #aN15UTEEURAIUYAAAINTIINTEUUNITIANITNINEINTUY BE

1 (3

9819Y1YRAANITNTIANTTTRYATIAIUNINBHIUMAlULaEL Yo N8I T NI 0IANS

Y

nsAnEIENIIaULES MNELETTUL Wudkan1sussliunumansaulagsmegingg

&

v

winnzganlussauuiniiga (X=4.62, S.0.=0.51) Fanan15UszLtdunInsiuie 2 a1y

fiwaziBuadell MIUssinlugages (Module Test) fianumnzauegluszauuniign

1
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(X=4.59, 5.0.=0.52) MsUsziiunsléamszuy (Usability Test) Smnumnganeglusedi
nTign (X=4.75, $.0=0.43)
43UNaINKANITUTTTIUNAIIUYARINTIINTEUUNITIANITNSNEINSUY W R e
viaanmisnsiansteyalisaumneiumaluladidonlosasiwdsgesdninisdnu
aussourgs wuhilaumnzaveglussivinniian iosnssuutassneauasainly

v & v @ o | a a wva
msvaiudeyaduiilugivusafiunanisufjiRau

4.5 Wan13UsTIUNAIIUYAAINTIINTZUUNITIANITNINEINSUYBaE1su yaaIndae
miﬁ‘)’ﬂmiij’ay’aL%aﬁ'nwu'\mhumdiu‘laﬁL%au‘[ﬂaasswéaéaaﬁnsmsﬁnmausmuzﬁa

maansUsudiuszuuszuumsiamsminensuyudedmgeaiadenisianisteya
amumeiiumaluladidenlosassndsgesdinsnisinuanssourgeudn Jaioyana
msUszdurasuypainsansuuideIvg $1uiu 9 au Ussliulsyavsnmlasansn
agUlddsmnsnedt 4-15

M99 4-15 WAUSHIIUNAINUYARINTTBITEUUNSTANSS NN Ty WoDE 191 eaaTn

é’aamﬁmmsﬁay’aL%dﬂﬂWMﬂtiWLVlﬂIﬂﬁﬁL%auimaiswﬁagimﬁm

nsAnwaNTInULEN
wauseiiiu
518n15UsTLEU FTAUAIY
x | sb.

Wanzay
1.n59an13d0ya 4.62 | 0.49 undign
1.1 sunsuantudin 4.67 |0.50 unTige
1.2 Mumsiteuazivnisouy 4.67 | 0.50 1nTiae
1.3 AMUNISUINISININTG 4.56 | 0.53 wndige
1.4 suviyingefiauTnusssy 4.56 | 0.53 1Nign
1.5 AMUMTARILIAULDY 4.67 | 0.50 1Nign
2. eUNansUfUReIY 4.54 |0.50 unilgn

2.1 SPNUNAMUNSHEN TuTin 4.44 | 0.53 1N
2.2 MEuNamuNTIdeuarivnisay 4.67 | 0.50 1nign

2.3 TINUNAIUUINITIVING 4.44 | 0.53 11N

2.4 SenuRamuiyUIRAaUIaus s 4.44 | 0.53 11N
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A1519% 4-15 (di0)

2.5 SIGMURARTUNITHAILIAULES 4.56 | 0.53 1nian
2.6 189UNANTUHURMUYARINTIEAUUNA 4.56 | 0.53 1nign
2.7 18NUNANIUHURNUYARINT SEAUANTIOUEEY | 4.56 | 0.53 wnitan
2.8 S1uazUNansUfURu 4.67 | 0.50 uﬂﬂﬁ’s‘jﬂ

naUszfiumassau | 4.57 | 0.50 unilgn

NAITNN 4-15 HANTUTEEIUNAIIUYARAINTIINTZUUNITIANTSNENEINTUY LY

[l [

pg19vIgRaInfIgnIsInn sleyailsaunineiumaluladitonlosassndsdesins

Y

nMsAinwansIausgs MnGlideIny wuiwanmsussiliuaumngaulagsauegiiniy

&

mmxaﬂuszé’umnﬁ'qm (X=4.57,5.0.=0.50) F3man15Use i un NN 2 §u
fisrwaziBoadal nisdanisdeya finuminzaveglusefuinnilan (X=4.62, 5.0.=0.49)
MenuwansUineu farumnzaueglusedumniian (X=4.54, 5.0=0.50)
ajunavInHan1IUIiiunaIuyAaINIINTEUUNISIAn TN nensuyviedi
vgRanssnsiansteyaismnumneiunaluladideulssassndsgesdnanisdnu
aussourge wuhilanumnzaueglussivinniign mlimsivimisianisteyatuua
N139189URaN1TU ) URuvesyAainsiadnuvuizan awrsainluldlunisusnng

3

AT Mylnseinan sujifeu msvssidiuaussauzesinsiiotilugesdninsin

e
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FTUUNISIANSNINEINTUYETaENTIaaIanIen1sIan1stayalds

Anunerumalulagiweulesasswisgesdnsnisinuaussaurgs

n153381304 TTUUNIIIANITNINEINSUY e nvIgaaIndienisdanistoya
L%ammwmashumﬂiuia5L%auiaqasswﬁa@jaqéﬂsnwﬁnwamsnuzqqﬁswasLﬁamﬁaﬁ

5.1 unih

5.2 3¥UUMSIANTMSNEINTUYEdat1ugaaInmen1sianisdeyafeni ununey
rumeliladidoulosasmdsgosdnsnmsfinumaussouzgs

5.3 n13thszuun1sdanismineinsuywdedusigaainaienisdanisdeya

L“‘mmmwmmhumﬂiuiaﬁL‘?‘Jaﬂmaiswaaémﬁnsmiﬁnmamsﬂuxqahﬂ{f

5.1 umin

5.1.1 anandun wsranazanusndulumswaunssuy

nMsAnyiesizideyanisdanisnineinsuywd srunissafiunanisufifam
G?QLﬂuﬂalﬂaﬁwﬁqumi‘ﬁuLﬂﬁaumsﬁmmﬁfﬂan’rwmmmé’uﬁ’xmg’msﬁwmmﬂ'ﬂsﬁﬂﬂgj
PIANTNTANYIANTIOUZE LwiLﬂaamﬂ{]zymﬁlumﬁmﬁuﬁa;da nsldanusiuiuvesdeya
iislianaudideu fedenisnsavaoy Fum Uiudgaunle Faflszuudaslunisdanig
nineINsuyuin1eBiannseiind w3eiSundn e-HRM dsnesmneazaan Hrelrannsadngs
foyaiiluu Lalafldiudunesiin wdogelsfinulunsidriwmionistuiindeya 1wy
natuiindeyaniseusy msiihsafionssy msiannaues Wudy fl¥nudesdoudoya
suaules oiideiianatn inawad Fsllagtuiimaluladiivaeldaunsaddauas
Fanrsdeyaldazainsaaiiuindadu nsidoudevesingluiinuszsriuiuiniadne
duwmesdiin Fonin wealuladifeslosassnds (nternet of Thing : loT)

walulafifeulosassnds Aldvaluladdoasliaesrorduiladuauionlunis
hunlfifiesudsdeyaszoring wazilauvaeaiegs Aemalulad NFC f3Tauin1sunain
NITNANNAIUTENININTTEYLeNanwalfInuwuulidula (Contactless Identification)

fumeluladnstenselassieiieloudiedoyaszozlnduuulanaddeiu
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nsdamsteyansusmsminensuyedsuiumalulagdumesiineeniiaiisduie
awazmnsamdatunisddedoya udedrdlsimulunisianisteyaiiteliteyaiifioglu
ssuufienugndes Lieanss anausideuvesteyaiutoyaiuadesihunsusyinana

Fom1u (Text Processing) Ingwnadiafiiiuldlunisussutanateainuiifie i
warnwanemailndsuatinaiinisnisiiansalinsgiidondoniny menuadioad
swinddeternuiifirmmneludadenldlaslideserdendninasimadloinsal fe
WATANISIATIERRIIUNUNBUBULNS (Latent Semantic Analysis : LSA) Faflawanunselu
nsuiledyniiewesdmaeiii@eudieiu wiiaumunoieatu Waansaniaiu
AdeAdsTEinemidousistuudsinamne e fiuld

FEUUNITIANTNTNEINTUYBEE19TIYRAIRAIENITIANTTTYALTIAUMINENIY
welulafidenlesassndsgosinsmsinuaussauzgs fdudaslunisdanisdeya daelu
n15UIMIsIANIInINeInsuYwd TudiuvesmsuseliunanisuiRauvesaredvinisny

astandnvesantugaufiny) FeszuuuenaNITaAiUL anAURANAIAYTUBRANA N

FUAININULRUTRLALAINY Farelnsdeansnivlussdnsiinisdealsnanazsinsadu

snvaduiinuszansnmlunisuimsdnnisesinssuiinlugesdnsnisAinuanssnusgs
5.2 $2UUNISIANTTNSNEINSUYREBE19YIRA1A28N15IANTTaYaL TR UINENIY
wialulagiweulesassnadegasAnsnisfnunanssousgs

521 gmiendestuszuunisianismineinsuyudeimaaainsisnisdanisteya
WapuruneiumaluladiouledassndsdesdinsnisAnwiaussoug Usenaueiy 919156

(User) HU3M13 (CEO) waziauaszuy (Admin) sauanslunimi 5-1

A 5-1 Jieadesiuseuunisianisninensuyudedumngaaiamenisianistoya

WernumneruwaluladdenlesasndsgesAnsnisinuaussausge
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5.2.2 1ASIA51998955UU @1150uandlesanIng 5-2

(¢ )

B Y Own Device

loT T Manual

Analysis ; Database/HR

i-HRM

Data

Criteria/Database/HRM

HPO Report

AW 5-2 Im@a%waaixuumﬁmmiﬁwmﬂswwéaahwﬂzyammé’mmﬁmmﬁa;ﬂa

L%aﬂ’mmmswhuLmiuia§L%aﬂmaﬁw§majmﬁﬂi NSANWIANTIOULE

a1t 5-1 Tassadismesszuudsznauludie 3 diu e drudayaidn (nput)
daudszanana (Process) wazdiunisuansuadeya (Output) Insustavdruesuielaad

daudt 1 Yayardn (nput) ansadddeyaladisgunsalnnwivesnuies 1wy
Inséwianivlnu dnsuszsrsmidnauuuuaninnidn aeuinmesnnm Wusdu Tnenis
Uuiindeyarin nidideyanisidrsanfianssusng q Mieades luwmdnenss wu Useu
ousH MnTsvinghyefiauausssu Wiy aunsadudhdeyalalasiumealladidenlss
GREIEN dudoyasvasdoaiiniuanaeusntiidideyaiussuudenues (Manual)

daufl 2 MyUszinana (Process) Lﬁalé’%’u%gaa%swmw‘imﬁwﬁ"‘smmsﬁfﬁaaﬂa
Wossuszuinadonanu (Text) #aaw (Number) viedeyafivuiindumaluladideuleq
asTnas mn%ﬂszmaNasﬁaagaiﬂaﬁmﬂ%auiaﬂﬁaadamﬂ‘ﬁawaﬂmwaamﬁﬂs RRILHE

Y

duyana Feyamannisdanisiseunisaey doganisan iWudu
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dufl 3 nsuannadeya (Output) Fieadesiuisuuauniaguadeyalakiumig
gunsainnw

5.2.3 @anUnunssuuedseuy @aunsonanalananIng 5-3

loT
i-HRM
e-HRM
e-HRM Module
‘Wr.[ ROCraRIMEne SyRtem I
| Emgioyes System l
Basie Ceganenationa! inlormation
LN Staragemen Pestem
I Weiten Symem |
-4 -[ warning and Trading Symem |
- g w3yl Croathety Excnange Symean I
Caes DOVCIODIET Bysiom
Wi =
o l 2% Masagement System I
Data System
pra
T
Yo
5—! High Perfermance l
H
H
-
H
b Improve ]
Report

[ High Performance | [ Standard | [ Improve

AWA 5-3 @01 UAuNTINVRITEUUNITINNITNINGINTUYWE L1 IYRAIAAILNITIANTT

£ =

ToyardannuvineiumalulagidenlesasndsgesdninsAinwanssnugga
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1NN 5-3 TEUUNITINNIINSNEINTUYBEaE1991aa1aRI8n159AN 15T oya
Wamumneriimeluladidoulosasswisgosdnsnsfinyianssousge Usenouse 3 dou

Tnoineazidondsil
5.2.3.1 dwnsthdeyaiiiszuu Usznaude naluladidenlosassnds (IoT)

wazmsduiindeyaiinalenuias (Manual)

'
8

5.2.3.2 dun1sussuiana (i-HRM) v‘imﬁwﬁﬁﬁagaﬁ%’uL‘umﬁmsmﬁima

wialu 2 dwde drvesdeyavindoninu (Text) wazdruvosdoyaviindaiay (Number)
viedeyainsuivhemanaluladideslosassnds

5.2.3.2.1 dwvesfeyavindeninu eldsuidrunudrazsnidunisde

wadAn153iAsigiaunasuds (LSA) lagindeaniiuniunisuaunisdndl (Word

Management) il’lﬂ‘l?uﬁ’lﬁl"lz"i“ﬁgumaumiLLEmﬂ"lLLUUL?IIEJ’J (Singular Value Decomposition :

SVD) Tﬂatﬁﬂiﬁﬁiwﬁﬂwﬁﬂmmﬂﬁwﬂﬁwaa%’amwmt.ﬁﬁwﬁ']gi%u’umaumsé’mnq’uij’amm

S od o v A

(Clustering) iatnUaAUNRANINLNBAS 8 UTAIAU Feludrudgninedostodldau

€

L 4

(User) wdaandeyaludiuvesdennuiszaianaioviooudrazduiinidrgszuunis
UszifiunanisufiRanilulugaiiiendes
5.2.3.2.2 duvesdeyariadaiay (Number) w3adoyaiisuidifaeni
waluladideulosasinds Togadindazduiinidig svuuuinisniweinsuywd
Buinvseing (e-HRM) Feludwiiiliiortosdedauaszuu (Admin) Tasuadiu 2 dau &l
n) sruunIUszliunan1sunuRu (Performance Appraisal

9/

system) ﬁwwﬁwﬁé’ﬂmsmagamiﬂimﬁuwamiﬂﬁﬁ’ﬁmmﬁaﬁwlﬂgﬁmﬁmeﬁaqﬂwa
AU3I90ULY0I0IANT Usznauie 5 luga fie n1sudntndin (Teaching and Learning to
Produce Quality Graduates) n15398 (Research) n15U3N153%1115Academic Service)
viyungeAauIanusssu (Integration of Local and Universal Wisdom) wagdu 9 (Other) 1y

MIUIs e%adilésu Hudu

2) luganisdanisnineinsuyuwdsidnnseiind (e-HRM
Module) Usznaunae IBUVATIMIYAAINT (Recruitment System) 5wu§n{m (Employee
System) 'izUUﬂ’li%’ﬂﬂ’)i‘fljayJaaﬂﬁﬂ’iﬁug’lu (Basic Organizational Information
Management System) seuuaiannis (Welfare System) S$UUﬂ’l’5L§EJu§LLaxﬂ’li?JﬂaUiaJ

(Learning and Trading System) Al1ufnLazszuunIshantUasuniudnasieassa



118

(Idea and Creativity Exchange System) $3UUN1TWaAIUTD1TN (Career Development
System) Tngluganiie 4 ludiutiaziBunisifenlssdoyailifisadestunisnsussiiuna
Ujumau
A) szuudeya (Data System) daufiudayaiiioadasiuszuy
naUssfiunanisufiRau Tnedeyaludiutandudeyaangrudeyanansuesumiinede
Usenausmeg §1ulayani1s19asu (Class Schedule) §1UTpaU3e (Research) §1utiaya
TuUfuderu (Attendance Time) kagg1utayaa1u91UUINITIVINTUAEIYU139
AaU usIsu (Integration of Local and Universal Wisdom)
5.2.3.2.3 daunn3een1eu (Report) iwmthitdanisdeyanisseau
HaYeITEUY tnweanitenuludiuvemansuseidiunanisujifnulumusing 9 uazsieanu
a3UNINIINYRIANTINULYEI09ANT FauvuTu 3 58U Ao eeAnTaNTIAULEY BIANTUNR
warmsUTUUT Insusazseduiiseandondel
n) BIANTANTIOULGY AD BIANSTLIIUIUTINYBIYARANTTL
HanzkuuUTliunansURURMUNINATT 85 ATLUY TIUTIWIUNINNTT 80% YBIYAATINT
viavmn Tnelaifgffineuuusiing 60
1) 04AnTUNR Ao BIANTTITIIUIUTINYBIYARAINTTITHA
ArLUEUIEIUNaNTUHURNUNINNTY 60 AZLUY SIUIIUIULINATT 80% VBIUARINT
v nglaifigiidazuuusiniy 60
) AsUTUUSY Ae esAnsfidyAaInsAidiAzLULAINTY 60
ABLUL ST TUIUNINNT 20 % TBIYAAINTIIANA
5.2.4 11991519095V Usenaume dIueddauaseuy dauveddidan way
AIUVIUTINS
srvuuansnaluzunuuresiudssesiunsldanuuugunsainnuiia danimi 5-4

LANIHAUUADUNILADIAILAY
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N13398 Research N15U3N15391N15Academic service) viyU1eAaUTmusssy (Integration

| A A T

= T B el e Y s D (A LT NS Sme—.
of local and universal wisdom) itazaue) (Other) iU N1TUINIT T19T8NLE

an
c
-
3
=
a3
T

2.22  lugamsianisninensuywddiannseling (e-HRM Module) Usenausag
ILUUATIMIYAAINT (Recruitment System) 'ﬁw‘uqﬂiﬁﬂ (Employee System) 3EUUNITINNTG
%Qaadﬁﬂiﬁugm (Basic Organizational Information Management System) szuualdfnis
(Welfare System) s¥UUN193BUILAZNTENBUIY (Learning and Trading System) A11u@AR
wagsrUUNIshaniUasunuanaseassa (Idea and Creativity Exchange System) s8UUNg
Walu1e13n (Career Development System)

223 szuufeya (Data system) dativdoyaiitisadestuszuunisussiiiung
N3UURL Uszneusie grudeyamsnsaeu (Class schedule) §1utayaauide (Research)
guteyaTuljUAsu (Attendance Time) LAz utoyaUIUUINITITINITHAT YU
AauInusIIu (Integration of local and universal wisdom)

3. @9UN1399n31891Y (Report) iwthitdanistoyanissesunavesszuu Taeen

oludInTe NN TUTHEUNaN TUGURNUKAZI18UATUA TSI VDIANTIOULVBIDIANS
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MaUN 2 S18N15UTEEIU

WnaeINIsUsEIEU

'
=

5 Mngia IA1NUMINEaNNINge
4 B8R UANUVUITENNIN
3 BUENY AANUVLITANUIUNATS

2 AUENY AANUMUNE AR

]
=1

1 v dnnuvangauieenan

1.1 yaans (User)

1.2 {AuaTzuu (Admin)

1.3 #U3M3 (CEO)

2.1 Mmstuiindeyamemalulagiionles

A39NAY (loT)

2.2 myvuiinteyanienuies (Manual)

3, n1sUsEaaNAdo;

3.1 dauvastayaviindaninu (Text)

3.1.1 NM3Ane (Word Management)

3.1.2 NMSHENAMUURET (Singular Value

Decomposition : SVD)

3.1.3 m3danguieniny (Clustering)

3.2 dauvesayaviiafnliay (Number)

3.2.1 53UUNsUTEUNaNISUUAY

(Performance appraisal system)

1) MIwanUudie (Teaching and

learning to produce quality graduates)

2) N15338 Research

3) N15USN15IVINSACademic

service
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4) iy sefauiausssy

Integration of local and universal
wisdom

5) Other

3.2.2 Tugan13dnn1sninensuywe
Biannsaiind e-HRM Module

1) sguvasImyaang

(Recruitment System)

2) 5¥uugndN (Employee

System)

3) SEUUMTIANTITUOYADIANT
ﬁug’m (Basic Organizational

Information Management System)

4) s3UvaIannIs (Welfare

System)

5) SEUUMILTEUHaYNISENaUTY

(Learning and Trading System)

6) ﬂ':l”lllaﬂLLﬁSﬁ’ig‘U‘Uﬂ’]iLLaﬂLﬂaﬁlu
AIUANASI9ATIA (Idea and Creativity

Exchange System)

7) STUUNISHRIUI1TN (Career

Development System)

8) S¥UUIANIIRULADU (Salary

Management System)

3.2.3 syuudaya (Data System)

1. grudeyanisisasu (Class schedule)

2. §uteyaNUIdY (Research)

3. gnudeyaiuufifnu (Attendance

Time)




4. FUTBYANUNUUIMTIVINTUAZYINY
U139AaUIusssu (Integration of

local and universal wisdom)

3.2.3 WAs1zvina (Analyze)

1) au330ULan (High Performance)
2) Un (Standard)
3) U3UU5e (Improve)

4.1 asdpURanIUnIgUnsaliAdoun (Mobile)

Y a s a a
VAANLWRUDU ] LWULAI

YOUOUNTEAMVUTIAIBYATIITIUATA

wiaTnuniml Isdauna
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3. ANTWAY

vapunsayhulsneuLuuUssliuwazuansmmAniiu Tnowuulsadiuwdseendu 3 nou

-~

AD
MauUN 1 Tayadiuivesliuivigy
MBUN 2 USEAIUAIUMNZENYBISE UL

UM 3 Useluuseansnneuessuu

[
Ya o v

Haveveveunszaniluategiluarueyasizinail

wsannunial 35d1yna



202

aaun 1 Tayavly
B O LRI T IR e rereneencoeseesnsecressossenseen s ainsonscs BTSSR 5 ST
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BIIIVITN oo e e e e e e e e s er e er e

d a
AU 2 519N1TUIELLUAIUNRUEEN

WNUINISUTELAU

]
a

5 Mneiia danumsngausnnian
4 g danumangauunn
3 vanefs danuwmanzanyiunans
2 vaneiia danumvsngauties

= o v a
1 U809 Mﬂ?quwquauuaUﬂZ‘!ﬂ

1:ﬂﬁ§.lNLﬂ 1 UDINUILU

L B

1 yAans (User)

2 fauaszuy (Admin)

3 gUIMs (CEO)

2. Msidayaidnszuu (B Y Own Device )

1 mstuiinteyamiswaluladiioulosassnds (o)

2 mytuiintoyamenuies (Manual)

3. lugavasszuy

33UUN1sUsEIUNAaN15U)URIU (Performance appraisal

system)

1. NIRaRUNTR d1UY9IN15291UdeU (Teaching and learning to

produce quality graduates)

2. A58 Research

3. N13UINITIVINISACcademic service

4. inyunssRalinusssuintegration of local and universal wisdom

5. ANSWRILINULDY




6. N159BNINYIY

203

21
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7.ﬂ’ﬁL‘UE]llﬁE)ﬂ‘UIlIQaﬂ"li%ﬂﬂ'ﬁ“ﬂiWEﬂﬂiiJ‘lJUEJ‘UENiJW’T]VIEJ’]ﬁEl

AMUMNNIZANYRINSVINUEUWATUad T aulesdsSNa Y

22 anumingavesszuudnifiudeya

2.3 anunaneInMudTusTulsassyuuudey
24 pumzELYeINSUsEINaKamensian1stoya
25 anunzelumsiia e viouTulss
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aaufl 3 s1ensUsEEUUTEANS AN

§ a
NNNISUTEINY

'
a

5 M8l ANUVINEaNNINTan
4 MuNHe TANUUUIZEUNIN
3 YLD AANULUUIZENUIUNaNg

2 MUeDe daNuunsautey

)
=1

1 e dnnuviangauiosiign

1.1 NSHANUMAN dUVDINITTIUdDY

1.1.1 Amnuanansalunisiiudeya

1.1.2 muanansatunisaudeya

1.1.3 anwannsalunisuiulateya

1.1.4 anyanansalumsduautoya

—

1.1.5 anuansatunsiaivieya

—

1.1.6 Ansnvauvesteyaluluga

1.2 P15

1.2.1 anuannsalumsinudaya

1.2.2 anuanansalunisaudeya

1.2.3 anuanansalunisuiuussteya

1.2.4 anuannsalunisiuaudeya

1.2.5 anwanansalumsdaiudoya

1.2.6 AnumIzanvestayalulugg

1.3 N1SUSNISIVINTG

1.3.1 Anuannsatunisivudeya

1.3.2 Anuannsatunsaudeya

1.3.3 Anuanunsatunisuiuladoya

1.3.4 mnuanansalunisduauteys

1.35 ﬂ’a’mmmm‘lumﬁmﬁm’faga
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1.3.6 mminzanvesteyaluluga

1.4 yiyungefadimusssu

1.4.1 ayuaninsalunisiindoya

1.4.2 myuainsalunisaudoya

1.4.3 auansalun1suiuudeya

1.4.4 pyuanunsalumsdududeya

1.45 ﬂ'numm'sn’lumsﬁ'mﬁu‘ﬁayja

1.4.6 Anumnzauvestoyaluluga

1.5 msﬁ’mmmmm

1.5.1 anwaunsalunisiiudoys

1.5.2 mmmmsa‘lumsauﬁauﬁa

1.5.3 anuasnsalunsuiudssdeya

1.5.4 mmmmsﬂ’lumsﬁuﬁu‘ﬁaga

1.55 mmawmmlumﬁmﬁwﬁauﬂa

1.5.6 mmmmzamaﬁagaluiu@a

1.6 N1998N3189U

1.6.1 ﬂ’J’]lJﬁ’]iﬂiﬂIUﬂ’ﬁﬂ’]Lﬁuai’]ﬁlﬂﬁuwﬂ

2. MIUszluMTINUYeITTUUNmINN (System Test)

2.6 ANUAMITOYRINISTIURNIUAlUladdeulesasSnaY

2.7 ﬂ'ﬂllE“I"lil’]ﬁﬂ“UE]\‘ISZUU{)JﬂLﬁU%EJNUa

2.8 ANNANNITNVOIAUFUNUS LAY SE UL UE DY

29 ANuENTTeINsUsTINaKaMen1innseya

2,10 muE@snsolumsiiva vene weuiulss

211 ANNEUITHMINITAANALAZTS NGNS NN

2,12 anuaiuisavasaudunuslundazsszuvgeslunisvineiu

AU

2.13  AMUASUNIUYRIRNATUNI TV U S U
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1.1 NISHARUMIIR §2UVDINTZUEDU

1.1.1 muanansalunisiiudoya

1.1.2 pnmanunsalunisaudeya

1.1.3 anwanunsalunisuiuusstoya

1.1.4 pnmansnsalunisduautoya

1.1.5 mnuanansalunisdaivdoya

1.1.6 Aumngauvostayaluluga

1.2 N15938

1.2.1 anuanunsalunisiiudeys

1.2.2 muanansalunisauteya

1.2.3 mnuannsalunisuiulsadeya

1.2.4 mnuanansalunsdurudeya

1.2.5 anuansalunisiniutoya

1.2.6 pnumngauvesteyaluluga

1.3 N1SUSNTS2YINNT

1.3.1 nuansalunisiiudeya
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wmnsiamstoganTwinTanmamisenauyedishue NEC mahilad

s unin
arufmthveanaliladifinnasuulauss fann
Weghasaad ddhusumalngldiing imenseuuloue
wmalulagansaunauaznsdeansig Hudlevessezen
109 Tngavuusnids Ae sesd w.a. 2539-2543 atudein
#ie asvesl wa. 2564-2553 TasatutlagUuil fn svesd
WA, 2554-2563 (nsznsnmaluladiansauwmauaznis
doan3, 2554) Smart Thailand 2020 Fisjaiumanan
pgwRaIn nsanliuianssumiaasvgiaardamildeg
vuituguean iy neyssemuayesdng
ynmadndinnuaseminfeniuddguarunumesa
ICT sion s uAsyghivuardmiiuiinsfudaunden
wazdidrusailunssurunmsiiau Mmeulvuiefingn
FufmuuAamMIvImsuninendeddenin unineds
b (green university) lasnsidimaluladasauns
niFnilssinmsdoyaandumng vesedng uwhms
Jnsrsvuardanisegraduszvusisss vy
NINBINTDIANG (Enterprise Resource Planning: ERP)
(Nookhong & Nilsook, 2015) #iaeUsendaningans
andumsunUfURiy saufasasldmsuimsianas
aafinsiiululdognaiiuse@nsnmn (Nookhong & Nitsook,
2017) Ingviwiiiigenlustisyausazdumsuiunssams
ypapsfnnM i TEaziansldesatiussuy ailsei
anuspawiialy ERP M lussiusenauddryiigarslings
vinisdanasdnadulegniivssivinwuazatsingn
iwrpsdnsliussaumuneldidu de nasuiwsnivens
25\4‘@6 (Human Resource Management: HRA) wazeIY

AT mamalulalasaumanas nsdoats Sail

. P
Argunuussuliuinsdanmsinee

BN MSTANTIINEINTIYUGNNBIENABLng
(Marter & Fisher, 2013) #wbinisdantsdoyaly

Wunisasiaay nsdum nsUiudsudledoys

Uy
axmImuniasy annsaddsdeyaiilme varlaild
dudumeiiiln wistilsiaulunisdntmsan s tuin
doya wu msdvdindoyanisousy msidiuianssy
mswaaus Wudu dinudesloudoyaienuos
o itormwann ArmEdRntule dstayuiiianuils
welulagidslfannsadiaazianistoyaldazann
FIndmndsiu snvdaiiansnineniugs duvudn duie
weluladdoarslausvosdu (Near Field Cammunica-
tion: NFC)

nunisd F5dvanna uas vy dogy mm

wmalulai wFC umaluladnndoudulnidvwidiete
arininu dadugunsaiedeudidniunmludin
Ysgdrhumpmnauuazimnlinisanniunn® sanns
finuTidbvea Dutot (2015) wui glivuteansgunsaizy
wuulniq Mnasnivivi wu mathssduie NFC malulad
Wudu annisdnnduasisiienaisauivenag
ifiendor usnvinmsssudlinmiluysegndld
nsvinsdanisteyadudug dndae iy nminlule
TumvinenSelnsldunudasindnyifiemuaunmds
Fudeurdnliue NFC wiswinssimnadunisurme
Thmalulad NFC daiudeyausydds doysaunmesa
fawdislwawnsaddsfoyaldegremaiunias
gunm iy Sunmbmaluled NFC alilunisdants
doyavesszuunisuinsianainensyedlaiuEes
haitsdnyusiad ualunsimeiulad NFC
ivszgnd il Falildudifisadasanuazainads
Tunsdfadeyaindu Silmuaeniegs wazduyu
dndag

B S3UUILHUNSHEINTBIANS

SV NUHUNTHEINTDIANT (Enterprise Resource
Planning: ERP) aailadouranmdnda (Critical success
factor: CSFs) lunisuiwsasdnsldoensiivssBnsanm
(Alageel, Alfageeh, & Budiarto, 2016) iannslansauwn
fmfudvinldiinslwadisurosasaumelneiinasnii
BIANG TILARAUAUMI LUIUNTSNTIFUWTLIN BATZEEOT
TumsUTRY (i dvenan, 2558) anaiwendou

andaiawats dreiulisEnEnTn13v1eu1098A0G

Isur EEATIERMEET)

S
u, 2559; Nw,)k‘nung &
ATEINTSINITAANTT

TIVAULTTEUY ERF dauaaglunimi 1
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NTEATIMBUIMS ITinendvasatuaiuns
117 20 20U 3 Fuser-Sunan 2561

i 1 mwsm'\mﬁnyadwizw ERP
(Mudaliar, Garde, & Sharma, 2009)

MM 1 szuuudeses ERP Ussnoudiy
STUVIMIUIMSIaM SRS (FRM) Sumnasiiu
Waldguyu (SCM) suuimsmineansuywed (HRM)
NUUIMITIRNSNAEITUS (CRM) (uanawsumineIns
Tun73edn (MRP) (Mudatiar et al., 2009) skl ERP iisingu
MamgeaUnIIINsHEe aldiuanuiisulunisinen
Mussdnaislumegsiouazniasy drafldiininine
sy ERP anldlunisuimsesdnaiielhidadsslomd
wazUszaninmlunisdanms Tasluanniunisdnmissév
aauAnm winumninends srafldthssu FRP Whandas
Tunasvinisdams

SYUUNS LN TREINTBNIINaN UM
Tuaniugaudnwilveiisnedu 5 dw @afmd Snea,
2558) fil drunadanetily drunsudnsandenns
MUNTUAM ST FuuSunsnistiu uasdumauivig
n¥wensuyed neaRUsznawia 5 Fu asiazney
ﬁﬁwﬁ’mﬁ'a‘mdaﬂSxﬁw'ﬁmwﬁauaﬁwﬁQ'IumﬁU:j\Ts‘mu
hidmzdunsininmedy wnoy wiewnssiimsuins
yuluanfunisdnm siufle funsuimseuninetns
uywe (Anfius dudsasmi, 2557)

214 AsJEm

m: MsuImsdanIniwennsauyue

MMM IIREINSIYEE (Human Resource
Management: HRM) dinnudrdgiduatranndwmiu
NMIUIMITBIANTINIIEN S UI M sAuiinasdanmdNe
YBIDIANS ADAAA DI Kropsu-Vehkapera & Kess
(2013) AaM71 “msuinisnuninensuyvdiinase
auamnsUfURulumingds” fethatu Ussina
wgiorsude SudulsemailngiigelunyTusennans
uagfimulaasiunisdunisugadunarauazinsgio
weitifed 2014-2015 wrgiersudsldunrundsmie
HaNsENUINMNAASYFRIAEE IR NEainnIn19ingde
lulssmaegisnziiodaiuiannudwynisuims
yiwonsuyed JujsAnmniTenuinsdanismineins
uywdidnagnsveumiinendsludssive sz
avUsznaunanlunisussadeldivssuniamsuyady
(Allui & Sahni, 2016)

TEUUNITIAN 1IN N suNYTUUUBIAA sotind

YagUuszuuntsmannuniweinsasdnsludiunis
vimminensuyws iiinsiaidussuunisuins
Famaviwensuyuduuudidnnseiing Tasldumasuin
dundelumsiamsdayaniaGoni msdanmsvmsnens
uyweneidnnselind (Flectronic Human Resource
Management: e-HRM) toifiaszdvsnmlunisinny
Yominuinguysd (Nivlouei, 2014) iz l¥anuisadnia
Fayaldnniinnian dsldsuarmaulalunisdng
wardAwuINngInIvewariindnnini vas1ann
(Strohineier & Kabst, 2014)

e-HRM dsaaduu Hredanss@ns nawntanie

ATy
WATNISANAINUAANEIAYI 0T BliARAIATIUTINT Y

WEwu msdssinanaanimwindsuluniiviiiu

Audoususirelinsdearsnielusadnaiinisdoarsia
wazmadatu annatluntaszinana (Niviouei, 2014;
Findikli, & beyza Bayarcelik, 2015) Taqussasfved
e-HRM Ao dwatduayunsuinsminensuyusiiussa
wWhwneldogndiuse@nEnw (Kaur, 2013) Tnenteluszun
Yszgnaumislugare (Rajalakshmi & Gomathi, 2016)
Fuanslunmit 2
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ummanmdaniogansuimsianmaminensuyuddeiug NFC malulal

nundnd Fsdaamna was Ui Jegy mm

o o a

N 2 11193?.1:mm*.i')'ﬂm'm%'wmmquamnmmma (e-HRM)

N 2 Tugawes e-HRM Useneusne ssuu
A5IWIYABINT (recruitment system) ssuugnia
(employee system) su'uumﬁﬂn%%ﬂgﬁaaénsﬁuﬁw
(hasic arganizational information managernent system)
SUUIAN AU (salary management system) szuu
m?Lﬁﬂ\!é'LLinnﬁiaﬂai,|%ﬁl (learning and training systerm)
ATaERLAZs T UUNMSLEaNUABUA BRI 36 (ictea and

creativity exchanes systerm) ssuunssionunas v (career

FeuumMIs Assesgment

systern) YeUUR AN (welfare system) seuunts

H

san Ny (performance appraisal system)

gEMuEIATA I

EIETATRIE
. ,

WRNTSIRNNTID

pilEEvEaw Mailizuunuton

sreldmstisninenmnedidunalnd dyieliiin
nsiaEuaaEu L g e eanadng tudo
nsUssdiuansufTRnu sedynusnuasdnslii
Junmadgviaiantu Tnowavzasnabdluaoitugen g
Ftlgiulinnuddysanisianndhoamesyaaing
aednnmsduagiann (namsu Juaisnd, 2560)
Wareasnsalunswdedy ansdudondnns
inlugnisiannussma

m: Tauie NFC inalulsd
waluladdoarsldatessesdu (Near Field
Cormunication: NFC) Lﬂumﬂhﬂaﬁﬁaaﬁﬁmu'sze;s
511ﬁ'iﬁi’summnmmmwa:mawsswfNms'szq
wndnwalimuuuuliduda (contactless identification)
Fumnlulatiniaidesmalnsatneieloudnodoyassayind
woulianedene i (Leong, Hew, Tan, & Ooi, 2013;
Dutet, 2015 Fentdnd yygnen uay fudnad 15nidyn,
25

FIayal, 2559)

NFC Wunalulatividedlulndnddiiofie aundnliy

Srvart phone) wiudn (Tablet) (Femandez, Fernandez,

Asuilar, Se

i & Crespo. 2013) wassionruinaw

sranalulaiidsldiinsAinudsfenseaniuuTanssy
wrzmalulail (Technology Acceptance Madel: TAM)
99 NFC TutssweslSasadon nnsang wudg
arudnilsvaluladiiinuselomigaga (Outot, 2015)
wdinswiluglsumelulaf NFC idnfaiuastimmenas
Wnssnedednasnds Rios-Aguilar, Pascual-Espaca,
& Gonzalez-Crespo, 201 6) s ndhumatuladfidhmuai
Ganwmadilunisdaasuaciinruaandiog fwsdiu

Tiwelulad NFC gninliwmidasivanuiatnsasia
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Tunsirseliuatnaunsvaneyialan Bnvadaiiuunldiums
aeiiilushumsWanuasnsldnng i (Shin
& Lee, 2014; El Madhoun & Pujolle, 2016; Gerpott &
Meinert, 2017)

1. pruasivaavalulad NFC

NFC Wannaulag Sony uay Philips SsEEn1I0ns
doanslaiiiu 10 wudns aslnduand 1356 Mz
Toutedoyaldiinimud a24 kbps (Leong et al., 2013)
Tnsiimnesdnanudsents fis ansasantumsleiny
auBeuhelumsdsasmsaaiuayinwdsnush (Dutot,
2015) FHNATHIUNISIURILUY passive Uay active
mwmmsma'\u 3 Twum (Francis, Hancke, & Mayes,
2013) il

1) card emulation n1svhauludrurendng
asnnen (Smart Card) Unsiasin Wiomsuanildoy
FoyavidissTuunungese dromsunsuedusa
TnenSumn unzuagly (Tap & Go)

2) reader writer annsnenuandoutoyald
Tnus i NFC tag virlsteasodafiunswasuudastoyald

3) peer to peer nswandsudoyaizning
qunsnl NFC apardnadioaglnduiodudanu

2. niguivunaiauiivenaluladlsae
walulafl¥aoitlésuaruiosluntstinly
Wesudsoyasserlndii 4 wiln fio Surswan infrared
Data Association: IrDA) yays (Bluetwoth) dyginivg
(Radio Freguency Identification taes: RFID) waw NFC
fﬁ'qwamnmsﬁmﬂWL\J‘%UUL'ﬁmJa'smsnm.U"Lﬁm{j
D) DA Arliigedn svornisiudidnaios
Tuszoelng uddalifywiunadiy
2) Bluetooth nsuanias: udoyals

zﬁmxmzmaﬂn':msumammﬂﬂumujmaaaa
Fihdaatgwdermnsonie

3) RFID msfudedygrnd dniiudaon iy
ussuy g

4) NFC iidhumush Sinmnlaendeluie waan il
ssuoudndeyauianisiudeyaniavieage ilsaann
sepgmsiudsdtynrnngunsaleglusses 5-10 s,

nnuamsEnUsuiisuian it malulag
NFC tngdmdunisutlidszgndldlunisdanistaya
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wnniunaluladl¥anssiiadu

3. dwenmnhle NFC aluladlysznsild

lumsusmissanisdoya

Femandez et al. (2013) fAaurssuvinaiuma
vojeudholaune NFC walulad Trewannuanwainsu
ma'l'r'ﬂ.ummsmﬂﬂms‘!m:‘gaunﬂnmmmnuwamsﬁﬂu
msindudsu nnsdnsusuiiudinsiuiningeu
wqnmmzﬁmumnlu'[aanummum:agﬂ.waanmuqsq
wansvadeunsa nstufinuaussavnadida uas
Wuilsensu wan1sideifiivselomiuanduisslonise
m-sﬁnmnﬂuﬂuﬂnmwnuaunﬁnmﬁﬂﬁmﬂmmwﬂu
A dmuumsﬁnmuazﬁznm>~u auas ouldsy
mﬁaaumxqmmwawuwmununmanuvamu*nuamq
donau

Sethia, Gupta, Mittal, Arora, uay Saran (2014)
Anunimnaniiasnssunmsivmsdoyagonmdeni
vhumﬁa-uaaqﬂnmimﬁauﬁwswuﬂﬁﬁ’ﬁmsuaumam
Awalulad NFC sumdasafdmiuiniutoya
Usziea 'na:aaqtmm‘naa:\gﬂvmwa’lwmmsnmnwa:‘ga
leagrasamidiunuiinsguonm uananiiddeimun
Auduvdseasgialunsdgnidusinuuinisduuin
unseliladiodnde SadotuihusAvnisanamsunng
g

Wang, Liu, Liu, kaz Sun (2015) 1@#dnwmiann
dnstindnudae NFC Moblie ludsamaiu Idaantng
AINNEA NFC Mobile Phone wag Smart C ampus Card
L-m'mwwrwuawnw ssidmIneduludinsdng
flotio NFC (anmsinyiuayfmuinenminduiuiims
;nJ‘n.m*.a2’{qLaﬁmLs:;wwm:imwmasnT’sﬁMﬁL‘lmlﬁ

Vel

H9g ntelligent Campus Taglsynauluw
nsdmitiladedii NFC Mnthidansdayauadlinnauld
TRIAUNTAINENYR NFC Mobile Phone Mobilizes Tag
ArpueRiiadotrensluins et vun ednasuly
mavinlum e dsannsainldhouarac

e 1NATeTiNunuanslfuT ants
NFC maluladuliiiionisuanidsuuazuimsdonas
Foyaldotsiivszansnw Tasiidunuitdn fiaaw
Yaanfgs azain wazdreseniildau
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wwmnsdanmsiayanuinsianminensyedd g NEC inalulad

B UUIN1INIIANISTaganisuinisdnnis
niwensuyudnisluune NFC inalulad
spuunIUEIMIIRn T Miwensuywdiunisiman
NsUAALAENISUIMTENagMSuNsuIMTiNens
uywd GanarussnaviidAgiiansoussanininmie
wadndalun U wasislWiiansldnineins
smfuagaiilszdninminUselenigagalunsuinig

Application e-HRM

1D card on
a smart phone
with NFC

Performance

oundanl Isdeomna une Uiy dagy me

IAMT UALADUAUDY “FINUUUFIVA” W30 “Digital life”
Tnolysmindoudilddnuniumumeenisliiausesiiu
undsty ﬁaﬁumnwﬁ’nmsu‘imﬁﬂmmé‘wmnmwé
wospuaRveamaluladdeasliamesyorduinien
Aulnsimitndouiitayinduduiituniuetaunsnane
ddsuaiizunuuiuamanisinnistoyanisuinisams

wiwensuyudinelivie NFC malulal wansdamwdi 3

Central Database of ERP
g Cloud

Car park

Cafeteria’

Appralsal System

mwd 3 nsuimsianisnineiniuyudidnluug NFC imalulad

v 3 nrsuindentmineinsuyeddig
Tt

wwe NFC wnaly iounndssendluniisaiumie

DUERY AT DUNTLUIMT IR A1)

T NTURINTAS WA WU ULFTY

Banududasluzuuuvaminnidailiag

fotiedll NFC wiatulal wagliununingmng

liFasdiudasUsedndmingu Uasenso wiouinssa

slulssens viilidoswndasuanslu

el siviladowsnudornaansaliunudnise

3
i
Tfesnsavnin

2. m'ﬂh“unl%‘umwumsﬁuﬁnnmuﬁﬁﬁaw FUUY
T99050 szuunsdssAemisiulseeins viuwaou
3l NFC tag wnuszumin siimsings NFC tag
L.ﬂ‘iuq?w_li;gtg'sxu {Reader) "Luqmﬁltﬁvﬁm Wy agud
fasdusinuanjjvion gadeantsiensn yaise

Avems Wudu indsgnassuuludnadiuauisnet

3 Yo
malianuladail

fasanianfjiianu fdeaininsdwiliofediidaya
¢

A svmsadasy

ENdua (tag) YiAse

QIR

22 syuulsanense dledldnussdinioasn
Anlasensn disnilnsdwilioforidoyaaminnisa
UasUayadnduda (tag) 'E;U?Tuﬁaﬁum‘s"aﬁuﬁmwwm
w suntiaiiads tevnisTuiindoyauaroyge i
vihwionanainlsieansa

2.3 ssuun1sdrszatomsulsse s viams
GamaioasudiygunseRuiiseiu sintuglinui
"b/:';ﬁswﬁlaﬁaiiﬂ'ﬁagaam{wmw'm‘im\h::ai"w'f'm'r&'nﬁa
(tag) EududaiundosTudyy i v?aif%aga’luﬁvwm
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aninnsiafesinisdanistoyanisiiusiudie Fiwn
wnAsesdelududoyanaiiwivdstamumantoya
Ruidaueaaminan ndnde winiinsiiseiiumeims
sruuagdndun1sinAnlaswandudeulasdalusia
usathalsimmludniiiusgiumb iy
3. nsevnumsnisdanisdeyaiiiodinisdua (tag)
Wednnndoya Tnodeyadudweminau doyanar
nsuitinu wheenlssease Wudeyaludwwesszuy
msuimsdansmiweansuyws Sadussuunuboowis
Tuszuunisnauuninensesdns (ERP) dennsdanis
Foyawoaszuuiussuusrinsesiuasdaiiudoyait
svuuRaTA (Cloud computing) iileifanseamsnmlums
T 1dm1mwmmsananauumanﬂ'ﬁmmﬁnmiu
Tunsldauiugunsafinaluladansaumeyngvuuy
guwanuazaInGentsiiusmiu wieuiu fwudes
agifunuagi
4. nswrdsdeyaludaueeadlfauliitnesdu

i uivns aansoSengdeya ramsimeidoya
wiowaneag Ilaosunewmaieduuulnsdwiiiete
Fauemmaldussidiuadnn sdeyaiusuuna 9

saiflusvuusznavdie 4 dau fo

1) Insdwvidiotiofs NFC imlulad iitalfunudag
Usgdwypains

2) NFC Tag Wlunmsuanwasuniednnisdona
Wiy nldlslunisdinlsanensa wiodinesn nsinlulyd
Wonisirsgiiululssaants Iidanisdudinean
VijUEnu msdhivianssusiag Geduiiaaiuteys
wang lnsdanisdouadiuifoszuunslsniuua
N3UHURNY (performance appraisal systen) gutinlug
nsUTziiu (assessment system) 1adndan

3) seyuaanddmiunsiaiudoya laslunis
vinndamaniensesisliuie NFC malulaiidu
dudiunsdaiudayatussuunatd o gl
annsaddsldyninnoatdudiiuiniisumasin
(Purchalerm, Nilsook, & Jeerungsuwan, 2016)1918‘501‘1.&1:‘;
auudayailslunisuinisdnnianauaiesdng ERP
WelimmAmsdnnsesdnaulussnaiivsydvsn

a) vonmdesuuilvsfwiilete mnividy wie
wiuida tielilunsuanwwadoya wu Saiudouad i
YBIYAAINT UanIlDLAN I Tunasem i enanssu
7199 ety wnumatenseAtnIms Whidu
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m: unagy
wumnamsiamstayganisuimsdanmsvmineans
uyuddelave NFC wialulad Judgnslunisdams
futeyaypanslussdnsietelunisvuiindamsdoya
dhufy uawfiRnu msiiduhatuianssusieg
Wudeyadiuweasyuunsuszdiunantsujiinulunis
vimsminenanud nsliliuie NFC nalulad uanan
wudnsuszdwmiingy dnsesnsn udrdannsalilu
nsgrseRudtemnslulssomisiddndis sudlugnis
Jamsdeyaitsind gndeaiieemsa Feyaduiiegiu
naumasiansfeyanisuinminensuyud
shelinne NFC walilad Fuduihiauls winiinsian
Vszgndliluesdns laseweathebduanmiugaudnuniii
msfmdnlunedndhdaiiigunm Sdumssanvudion
finunmlifuReenesdyrmmsmeimnisisssiiilfi
Tuantiugaudneddlimniddgseniaianndnonm
vos019d e minnsiuiungns
wamTudiniiiinua nisUssduwansu dRavaanu
nalnad iy lunsdundsunmswaundnsnmauesdu
imngmsimunesdns vndeiviludoswasmuaain
madlumsliou manasnivg uasfuyudiess NEC
waluladl Falmmnzanlunsihanlalunisdanis
dayanisudmsvineinsuyes Seheanduu aneam
AavaauioderananTIiimsiusaudoya delinis
domamolusdnsiinisdoasitauazsandrvu Livies
drvlnisUszainanaanmuindeslunisvinsuitaiu
Frinadinsedninmlumsuimsianisesdnsduinlug
nsWanpsdnsitinmiuEadely

®| AsAnssudsznA

4BYRUNITAMAMSInIAand Lazimalulad
TIMEAuT AW wavaneTinwialuladiasauma
waznsdearsifien1s@nun AmzaAIERTgAAIMNIIY
iminerdemaluladvszaouindmszuasivilailingg
avduayy
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Abstract—This research focused on creating a structural
equation model of human resource management (HRM).
The study sought to synthesize this conceptual framework
and design the model so that it can be applled to
high-performance education organi The

include refined conceptualizations of independent vmiables
from HRM theory and dependent variables from the core

mission of higher education institutions in Thailand.

Index Terms—high-performance educational organization,

resource structural equation model
L INTRODUCTION
Educational institutions  are  widely regarded as

important organizations that help individuals develop,
which in turn leads to the improvement of economies,

cictics. and conntries. Higher educational institutions in
Thailand  have,  therefore,  sought w0 evolve  into
high-performance  cducational  organizations  and.
eventually,  world-class universities.  High-performance
organizations (HPOs) have more sustainable and higher
performance  and  achievement  levels  than  their
competitors do. According to Katzenbach and Smith {11,
“a high performance organization is...Jan] organization
that has been [more] suceessful... [than its] competitors
for approximately 10 years.” The concept of HPOs is
quite popular in the United States, in both the public and
private sector. Most HPOs have an extremely good public
image and a quite high turnover [2].

In Thailand. one organization that has realized the
significance and necessity of becoming a HPO—and has
tricd to make this a reality—is the PTT Public Company
Limited. Currently, PTT is clearly highly successful in

Manuscript received December 18, 201 8; revised March 26, 2019,

© 2019 International Joumal of Learning and Teaching
doi. 10.181781t.5.3.271-274

terms  of its low tumover and organizational
achievements, both within and outside the country.
Thailand’s higher education institutes similarly need to
seek o become HPOs and have their public image and
reputation for excellence widely accepted nationally and
globally [3]. As a result. the Office of the Public Sector
Development Commission has established a format and
process for controlling and developing HPOs. This is
called the Public Management Quality Award, which was
based on the Malcolm Baldrige National Quality Award.

One of the most important factors that indicates
success in terms of organizational development in both
the public and private sector. including educational
organizations. is human resource management (HRM).
This can be clearly seen in Saudi Arabia, which is the
largest country in the Middle East and which stands out
in terms  of  competitive  marketing  and  economic
practices. In 2014-2015, however, Saudi Arabia was
seriously affected by negative economic and social trends
£

Researchers in that country have thus recognized the
significance of HRM in this crisis, so they have studied
the role of strategic HRM with regard (o Saudi Arabian
universitics. These scholars believe that good HRM is the
main clenent needed 0 achieve competitive advantages
in higher education {4]. This has been confirmed by
Kropsu-Vehkapera and Kess (5], who report that “human
resource management has an effect on... operation
quality in universities.” In addition, Omebe [6] asserts,
“personnel in the field of education are regarded as
important tools to meet the targets of education and
national development.”

Rescarchers have, therefore, long been interested in the
study of causal relationships in terms of how HRM can
contribute o the development of high-performance
educational organizations. Given this context, the present
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study sought w create a structural equation model (SEM)
developed from a conceptual framework, in order to test
the research hypotheses bused on a review of the relevant
literature, as discussed below.

II. RESEARCH OBIECTIVES

1) To synthesize a conceptual framework for an SEM
of HRM out of the existing literature on research in
relevant fields

2) To design a conceptual framework for an SEM of
HRM to be applied to high-performance educational
organizations

IIl. RESEARCH QUESTION

What is the most appropriate conceptual framework
for an SEM of HRM that can be applied to
high-performance educational organizations?

IV. LITERATURE REVIEW
A. SEM

SEM is a method used to represent, estimate, and test a
network of relationships between variables (exogenous
and endogenous variables) [7], for example, those that
determine the impact of HRM practices on attitudinal and
behavioral HR outcomes, as well as on organizational
performance [8).

B. HRM

HRM is extremely important in corporate management
because HRM s the key to any organization’s success.
HRM in higher education involves six practices [4].
These are described (illustrated in Fig. 1) in the following
subsections,

1) Strategic HRM alignment

Strategic planning of HRM is closely related to the
idea of organizational strategy, namely, the rules guiding
appointments, recruitment, and selection of personnel.
Organizations’ strategic planning involves the goals set to
meel each organization’s needs [9].

2)  Recruitment and selection

Organizations must plan ahead (o ensure they have
qualified personnel to carry out their operations. The
main question is how 10 aceess the right workforce and
use wols to atract human resources for selection
processes. This includes the necessary communication
and personnel planning, which in wrn involves the
measurement and evaluation of various individuals’
qualifications to select the appropriate staff according to
stafTing plans for the organization in question. Getting the
right person for the right job is important to cnable cach
organization to perform efficiently and effectively.

3)  Performance appraisal

Performance appraisal is the process of ass ssing the
behavior of personnel by measuring and comparing
individual workers’ performance with set standards. This
involves both management and staff. Good assessments
must be reliable, accumte, and unbiased. Performance
measurement and evaluation is part of this process, which
are also indicators that help employees to understand
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whether their performance is good enough to meet their
organization’s needs. In addition, performance appraisals
also address workplace issues and errors and relate back
to performance evaluations [10]. This process is thus the
assessment of employee practices for their organizations®
benefit.
4)  Compensation and reward
Compensation is one of the most important means by
which organizations can motivate their employees to be
more loyal. Compensation is the total reward that
individuals receive in exchange for doing their job,
including salary, bonuses, and incentives. Other benefits
can be awarded or added according to employees" quality
of work [11]). Compensation also encourages qualified
personnel to remain with the organization in question,
5)  Training and Development
Training and development is based on organizations’
need to increase the quality of their personnel. After
employees are selected, they should have opportunities to
learn and develop in order to improve their performance
[12). The process may involve preparing personnel to
take on greater responsibilities or new jobs that require
specialized knowledge. This is a systemalic way to
change employees' behaviors in order 1o achieve their
organizations' goals [13].
6) Retention culture and plans
All. HRM processes—whether they are regular
practices or innovative procedures—have the same goal.
This is to develop human resources to make use of
specialized skills in the workplace in such a way as (o
ensure good quality. Employees are thus encouraged to
stay with their organization for a long time. which
contributes to these organizations’ chances of success.

Seclection

Figure 1. HRM practices

C. High-Performance Educational Organizations or
HPOs

This section relates to HPOs or organizations with a
reputation for excellence. A study group formed by
Thailand’s Office of the Higher Education Commission
has  adopted an internationally recognized quality
assurance  tool called the Education Criteria for
Performance Excellence [14]. This is a powerlul tool for

223



224

International Journal of Learning and Teaching Vol. 5, No. 3, September 2019

Creation of a Structural Equation Model of
Human Resource Management to Be Applied to
High-Performance Educational Organizations

Kanokrat Jirasatjanukul
Faculty of Science and Technology, Phetchaburi Rajabhat University, Phetchaburi, Thailand
Email: kanokrat.jir@ mail pbru.ac.th

Prachyanun Nilsook'? and Panita Wannapiroon'"
' Division of Information and Communication Technology for Education, King Mongkut’s University of Technology
North Bangkok, Bankgkok, Thailand
* Vocational Education Technology Research Center, King Mongkut's University of Technology North Bangkok,
Bankgkok, Thailand
* Innovation and Technology Management Research Center, King Mongkut’s University of Technology North Bangkok,
Bankgkok, Thailand
Email: {prachyanunn, panitaw ] @kmutnb.ac.th

Abstract—This research focused on creating a structural
equation model of human resource management (HRM).

The study sought to sy ize this ¢ ptual framework
and design the model so that it can be applied to
high-performance education organizati The findi

include refined conceptualizations of independent variables
from HRM theory and dependent variables from the core

mission of higher education institutions in Thailand.

Index Terms-—high-performance educational organization,

resource g structural equation madel
I INTRODUCTION
Educational institutions are  widely regarded as

important organizations that help individuals develop,
which in turn leads to the improvement of economics,
societics. and countries. Higher educational institutions in
Thailand  have, therefore,  sought 10 evolve
high-performance  educational  organizations  and.
eventually,  world-class universitics.  High-performance
organizations (HPOs) have more sustainable and higher
performance  and  achievement  levels  than  their
competitors do. According to Katzenbach and Smith [1],
“a high performance organization is...[an] organization
that has been [more] successful... [than its] competitors
for approximately 10 years.” The concept of HPOs is
quite popular in the United States, in both the public and
privaie sector. Most HPOs have an exiremely good public
image and a quite high turnover [2].

In Thailand. one organization that has realized the
significance and necessity of becoming a HPO—and has
tried to make this a reality—is the PTT Public Company
Limited. Currently. PTT is clearly highly successful in

nto
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terms  of its low tumover and organizational
achievements, both within and outside the country.
Thailand’s higher education institutes similarly need to
seek to become HPOs and have their public image and
reputation for excellence widely accepted nationally and
globally [3]. As a result, the Office of the Public Sector
Development Commission has established a format and
process for controlling and developing HPOs. This is
called the Public Management Quality Award, which was
based on the Malcolm Baldrige National Quality Award.

One of the most important factors that indicates
success in lerms of organizational development in both
the public and private sector. including educational
organizalions. is human resource management (HRM).
This can be clearly seen in Saudi Arabia, which is the
largest country in the Middle East and which stands out
in terms of competitive marketing and economic
practices. In 2014-2015, howcver, Saudi Arabia was
seriously affected by negative economic and social trends
4.

Researchers in that country have thus recognized the
significance of HRM in this crisis, so they have studied
the role of strategic HRM with regard to Saudi Arabian
universities. These scholars believe that good HRM is the
main element needed o achieve competitive advantages
in higher cducation [4]. This has been confirmed by
Kropsu-Vehkapera and Kess [5], who report that ““human
resource management has an effect on... operation
quality in universities.” In addition, Omebe [6] asserts.
“personnel in the field of education are regarded as
important tols to meet the targets of education and
national development.”

Researchers have, therefore, long been interested in the
study of causal relationships in terms of how HRM can
contribute o the development of high-performance
educational organizations. Given this context, the present
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study sought to create a structural equation model (SEM)
developed from a conceptual framework, in order to test
the research hypotheses based on a review of the relevant
literature, as discussed below.

II.  RESEARCH OBJECTIVES

1) To synthesize a conceplual framework for an SEM
of HRM out of the existing literalure on research in
relevant fields

2) To design a conceptual framework for an SEM of
HRM 1o be applied to high-performance educational
organizations

T RESEARCH QUESTION

What is the most appropriate conceptual framework
for an SEM of HRM that can be applied to
high-performance educational organizations?

IV. LITERATURE REVIEW
A. SEM

SEM is a method used to represent, estimate, and test a
network of relationships between variables (exogenous
and endogenous variables) {7], for example, those that
determine the impact of HRM practices on attitudinal and
behavioral HR outcomes, as well as on organizational
performance {8].

B. HRM

HRM is extremely important in corporate management
because HRM is the key to any organization’s success.
HRM in higher education involves six practices [4].
These are described (illustrated in Fig, 1) in the following
subsections.

1) Swrategic HRM alignment

Strategic planning of HRM is closely related to the
idea of organizational strategy, namely, the rules guiding
appointments, recruitment, and selection of personnel.
Organizations” strategic planning involves the goals set to
meet each organization’s needs [9].

2)  Recruitment and selection

Organizations must plan ahead to ensure they have
qualified personnel 10 carry out their operations. The
main question is how to access the right workforce and
use twols to atract human resources for sclection
proces: This includes the necessary communication
and personnel planning, which in twrn involves the
measurement and  evaluation of various individuals’
qualifications 10 select the appropriate staff according to
staffing plans for the organization in question. Geting the
right person for the right job is important o enable each
organization to perform efficiently and effectively.

3)  Performance appraisal

Performance appraisal is the process of assessing the
behavior of personnel by measuring and comparing
individual workers’ performance with set standards. This
involves both management and staff. Good assessments
must be reliable, accurate, and unbiased. Performance
measurement and evaluation is part of this process, which
are also indicators that help employees to understand
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whether their performance is good enough to meet their
organization’s needs. In addition, performance appraisals
also address workplace issues and errors and relate back
to performance evaluations [10]. This process is thus the
assessment of employee practices for their organizations'
benefit.
4) Compensation and reward
Compensation is one of the most important means by
which organizations can motivate their employees to be
more loyal, Compensation is the total reward that
individuals receive in exchange for doing their job,
including salary, bonuses, and incentives. Other benefits
can be awarded or added according to employees’ quality
of work [11]. Compensation also encourages qualified
personnel to remain with the organization in question.
5)  Training and Development
Training and development is based on organizations®
need to increase the quality of their personnel. After
employees are selected, they should have opportunities to
learn and develop in order to improve their performance
[12]. The process may involve preparing personnel to
take on greater responsibilities or new jobs that require
specialized knowledge, This is a systematic way to
change employees’ behaviors in order to achieve their
organizations' goals [13].
6) Retention culture and plans
All. HRM processes—whether they are regular
practices or innovative procedures—have the same goal.
This is to develop human resources to make use of
specialized skills in the workplace in such a way as to
ensure good quality. Employees are thus encouraged to
stay with their organization for a long time. which
contributes to these organizations’ chances of success.

and. -
Selection

Figure 1. HRM practices

C. High-Performance Educational Organizations or
HPOs

This section relates to HPOs or organizations with a
reputation for excellence. A study group formed by
Thailand’s Office of the Higher Education Commission
has adopted an  internationally recognized quality
assurance  tool called the Education Criteria for
Performance Excellence [14]. This is a powerful wol for
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developing excellence in educational organizations. The
core mission of higher education institutions in Thailand
[ 15] includes the following four items.
1) Learning. teaching, and producing quality
graduates
Higher education institutions are commitled to
accepling students who are qualified [16]. These criteria
are sct out in the student enrollment plan and are in line
wilh these organizations’ goal of producing high quality
graduates.
2) Research
Higher education institutions are committed to quality,
efficiency, and focus in rescarch. Plans have been made
to implement policies, budget development, and
management practices that promote and support faculty,
researchers, and personnel who have the capacity to
conduct research and get the required results. Good
strategies such as these promote Thailand’s development,
meet the needs of wider society, and benefit the public.
3)  Acudemic services
Higher education institutions provide academic
services that need to cover the entire target population.
These organizations have both wide ranging and specilic
goals at the domestic and international level. Their
objectives can be met by using resources at the
institutional and individual level to provide academic
services. These can be offered in the form of free or
commercial services that support revenue-generating or
informational facilities. They require going back Lo basics
1o develop and improve ways to create new knowledge.
4)  Imtegration of local and universal wisdom
Higher education institutions are responsible  for
maintaining national arts and cultural activities. Systems
and mechanisms already exist to promote and encourage
arts and cultures as part of teaching and learning
imvolving both students and staff. In addition, national
cultural programs can be used to maintain citizens’ good
quality of life and carcers. Thailand’s people need to
have benelicial lifestyles and learn how (o manage
undesirable cultural and lifestyle trends.

V. RESEARCH METHODOLOGY

This research was conducted in two stages:

11 The synthesis of a conceptual framework for an
SEM of HRM

2) The development of a proposed design of a SEM of
HRM to be applied o high-performance educational
organizations.

VI STUDY RESULTS

1) Strategic HRM Alignment

2) Recruitment and Selection A

3) Performance Appraisal — }E!;iha-l;::;nnmo:
4) Compensation and Reward Cramizations

5) Training and Development gan :

6) Retentien Culture and Plans

Figure 2. Conceptual framework
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The research’s results in terms of its objectives were
two-fold. as discussed below. First, a conceptual
framework was created for an SEM of HRM (o be
applied to high-performance educational organizations.
The resulting conceptual framework for an SEM are
shown in Fig. 2.

The conceptual framework for the model consisted of
the following independent variables: 1) strategic HRM
alignment, 2) recruitment and selection, 3) performance
appraisal, 4) compensation and reward, 5) training and
development, and 6) reiention culture and plans. The
dependent variables were the high-performance education
organizations.

The second result of the research was a proposed
design of an SEM of HRM o be applied to
high-performance  educational  organizations.  The
proposed model is presented in Fig. 3. For this study’s
purposes, strategic HRM alignment. recruitment and
selection, performance appraisal, compensation and
reward, training and development and retention culture
and plans were considered latent independent (i.c..
exogenous) variables. High-performance  education
organizations were used as the latent dependent (ie.,
endogenous) variables.

Recyuiment

Teaching and
and Salaction e

L sarzing 0 Producd
/) Quality Graduans

Fish

Education
Orpanizaticn

Comgrsatic
and Reward

Figure 3. Research model— SEM

This study was based on the following hypotheses:

HI: Strategic HRM alignment has a positive impact on
high-performance educational organizations.

H2: Recruitment and selection have a positive impact
on high-performance educational organizations.

H3: Performance appraisal has a positive impact on
high-performance educational organizations.

H4: Compensation and reward have a positive impact
on high-performance educational organizations.

HS: Training and development have a positive impact
on high-performance educational organizations.

H6: Retention culture and plans have a positive impact
on high-performance educational organizations.

VII. CONCLUSION

The proposed conceptual framework for an SEM of
HRM to be applied to high-performance educational
organizations includes six exogenous variables. These are
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1) strategic HRM alignment, 2) recruitment and selection,
3) performance appraisal, 4) compensation and reward, 5)
training and development, and 6) retention culture and
plans. The endogenous variables are 1) teaching and
learning 1o produce quality graduates, 2) research, 3)
academic services, and 4) integration of local and
universal wisdom.

VIII. RECOMMENDATIO!

Case studies of higher education institutions that
develop or implement this model effectively and
efficiently, if any, need to be conducted to test the
model’s applicability in this context.
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Intelligent Human Resource

Management Using Latent

Semantic Analysis with the Internet of Things

Kanokrat Jirasatjanukul, Prachyanun Nilsook, and Panita Wannapiroon

Abstract—The objective of this study is to design a conceptual
framework of intelligent h resource £t using
latent semantic analysis (LSA) with the internet of things (IoT)
by using Near Field Communication (NFC) technology and to
design the intelligent h resource archit: e
using latent semantic analysis with the Internet of Things using
NFC. The aim is to develop a prototype in human resource
management system development for applicati in an
organization. The research results show that the conceptual
framework consists of input in the form of HRM loT LSA. As
far as the process is concerned, it was Intelligent Human
Resource Management using Latent Semantic Analysis with the
Internet of Things to operate in a High Performance Education
Organization. The output with regard to the High Performance
Education Organization had 4 components: 1) a mobile
telephone that had NFC 2) NFC Tag used in imputing the data 3)
processing the data by LSA and 4) an application showing the
data. The system architecture was divided into 3 main parts:
BYOD (Bring Your Own Device), HRM and an HPO Report.

Index Terms—Human resource
analysis, internet of things, NFC.

latent

1. INTRODUCTION

Technological advancement has changed and developed
quickly. The Thai government has specified the policy
framework with regard o information technology and
communication as a 10-year policy. The first phase was the
period of 1996-2000, followed by the period 2001-2010 with
the current one being 2011-2020. Entitled Smart Thailand
2020, it focuses on intelligent development. The business
operation in terms of the economy and of society to be based
on knowledge and intelligence. People and organizations in
every sector realized the importance and the role of ICT to
ecconomic  and  social  development  that both
environmentally friendly and had a part in the development
process. With regard (0 the said policy, there was a concept of
university management called Green University, that involved
using information technology to connect information from
various parts of an educational organization to analyze and
manage  the  organization systematically [1] by using
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Manuscript received January 20, 2019; revised March 12, 2019.

Kanokrat Jirasatjanukul is  with Division of Information and
Communication Technology for Education, Faculty of Technical Education.
King Mongkut’s University of Technology North Bangkok, Thailand
(c-mail: 590205295601 | @email. kmuinb.ac.th, jkanokrat @gmail.com).

Prachyanun Nilsook is with Vocational Education Technology Research
Center, King Mongkut's University of Technology North Bangkok,
‘Thailand {(¢-mail: prach ac.th).

Panita Wannap is with 1 and Technology M
Research Center, King Mongkut's University of Technology North Bangk ok,
Thailand (e-mail: panitaw@ kmutnb.ac.th).

DOL 10.7763/LICTE.2019.V11.1235 23

Enterprise  Resource Planning (ERP) that helped save
resources, reduce work operation and help manage
organization to progress {2] by connecting information in
each aspect of the management of the organization, and to
manage the organization systematically. One of the minor
aspects of ERP which was however an important component
that would help the effective management of an organization
and which could lead an organization to achieve its goal was
Human Resource Management (HRM). Associated with this
and with the advancement of information technology and
comnumication, was the development of a format Lo manage
human resources through the internet entitled e-HRM [3]
which would help data management in terms of inspection,
searching, and improvement of relevant information to make
it more convenient. Through this organizations could access
information anywhere and at any time through the internet.
However, in accessing or recording data such as training data
records, activity participation, self-development etc., users
had to input data by themselves, and there was always the
possibility of mistakes or delays. Nowadays, there is more
technology which helps access and manage data more
conveniently. Connecting data in daily life is done through an
internel network called the Internet of Things (IoT).

The technology of the ToT has the characteristics of

connecting and sharing data relating to both living and
non-living things, which helps provide convenience in terms
ol verifying, checking for safety, or providing convenience in
controlling various items of equipment as needed [4]. The 1oT
connects (elephones, mobile phones or computers by sending
information  freely and automatically using  wireless
technology. There are 4 popular forms of wireless technology
in use for sending and receiving data [5] in the form of
Infrared  Data  Association  (IrDA), Bluetooth.  Radio
Frequency Identification tags (RFID) and Near TField
Communication (NFC), the last of which is a short range
wircless technology which is extremely safe and low cost [6],
[7]. Morcover, in related synthesis study results, it was found
that NFC apart from payment there were applications in other
areas of data management such as usc in universitics (o
replace student cards to control class attendance through the
use of mobile NFC, or even in medicine by using NFC
technology to collect personal information and the health
information of patients in order 10 access information quickly
for health cards etc. Therefore, in this research. the idea is to
use NFC in managing data as part of the human resource
management system.

The management of human resources in conjunction with
NFC technology has helped proved convenient in accessing
data. However, in managing data so that the information in the
system were correct and accurate, and in order to reduce
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repetition of these data, all the data must go through Text NFC

Processing. There are many techniques used in Text

Processing, bul was one technique can analyze the text

content and find similarities between words or messages that HEM . Intelligent Human Resource

had similar content meaning without using grammatical
criteria. This is Latent Semantic Analysis (LSA). Deewester
et al. [8] explained that the analysis of latent semantics by
single value separation could solve a problem with regard to
words which are writlen differently but have the same
meaning. Consequently, it could be used to find the similarity
between words which were written differently but had the
same meaning. Previous research, however, has not yet
developed a system for those who speak Thai, and there is no
classification for the parts of speech (POS) found in this
language. As a result, it is difficult to analyze [9]. Moreover,
there are many Thai terms that have only one meaning and the
system cannot differentiate what messages or words the
individual wants to use.

From the source and importance of the aforementioned
problems, if we could introduce intelligent human resource
management into organizations using latent semantic analysis
via the Internet of Things by NFC, it would not just reduce the
costs, mistakes or errors associated with data repetition. Tt
would also lead to good and fast communication inside the
organization, and would increase efficiency in organizational
management. This in turn would lead to the development of a
high performance educational organization, and be the
prototype for system development. Consequently, the aim of
this research was (o design the necessary architecture.

II. OBJECTIVES OF THE RESEARCH

1) To design a conceptual framework of intelligent human
resource management using latent semantic analysis with the
Internet of Things using NFC.

2) To design the intelligent human resource management
architeclure using latent semantic analysis with the internet of
Things using NFC.

L. RESEARCH OPERATION

D To study documents and related research i human
resource management, latent semantic analysis, and NFC. and
then to analyze the data to create a conceptual framework for
the system

2) To develop the system components from the conceptual
Iramework. This has 3 basic foundations including input,
process and output.

3) Develop the architectural design from the conceptual
framework of the system.

IV. RESuULT
‘The rescarch results are divided into 2 parts according to
the research objectives. The details are as follows:
A. The Result of the Concepiual Framework of the

Intelligent Human Resource Management System Using
Latent Semantic Analysis via the Internet of Things Using

using Latent

Management via Intemet of Things
to High Performance Education

Ls Organization

’ X
5
4 3

Fig. 1. Conceptual framework.

From Fig. 1 it can be seen that the conceptual framework
consists of:

L. input consisting of HRM IoT and LSA

2. process is the system.

3. output consisting of a high performing educational
organization.

Fig. 2. System components.

From Fig. 2, it can be seen that the system components
consist of 4 parts as follows:

1. Mobile tclephone in the form of NFC technology 1o be
used o replace personnel 1D cards

2. NFC Tags to be used in inputting information such as to
use in recording operating time, participating in various
activities which in this part would be evidence data.

3. Data collection management system managing semantic
data as part of human resource management using mobile
NEC technology.

4. Application to be used in showing data such as collecting
the personal data ol personnel showing such data as work
timetables, mectings schedules or various activities that will
happen. o report individual workload. ete.

B. The Result of Intetligent System Architeciural Design by
the Management of Semantic Data via the Internet of
Things Using NFC Technology

From Fig. 3 it can be seen that the systems are divided into
3 main parts as follows:

1.BYOD (Bring Your Own Device). To input data, there
are iwo parts involving quantitative and qualitative data.
Therelore, the input of data should consist of sel(-filling out
and inputing data via the Internet of Things by NFC Tag. Any
equipment could be used in inputing such data,

2. Part of HRM system incorporates data proc: sing which
retrieves related information from the Human Resource
database which contains both quantitative and qualitative data.
Therefore, quantitative data in the form of statistics, would be
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input into the database. As for qualitative data, the latent 3. An HPO Report is part of the report showing the results
semantics would be analyzed by LSA and then would go  interms of high performance using educational organizational
through the process of inspecting work burden agreement. data.
BYOD
(Bring Your Own Device)
HRM
Analysis | Database/HR
lUn/number
> Data
' Criteria/Database/HRM
i
HPO Report
Fig. 3. Architecture of an intelligent human 1g. using latent ic analysis with internet of things using NFC technology.

It / Output Moo
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v
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2 v ¥:
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Fig. 4. Module of latent semantic analysis for intelligent human resource management.

From Fig. 4 we can see that the module is divided into 3 1. Word management including word segmentation entitled
modules as follows: TCLLAB for Thai language stop-word list remove to
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keyword.
2. LSA including term weights to form keywords (o create

a term-document matrix. in addition, the
compression/generalization  provided by the SVD
calculations  and  similarity  calcuiation by Pearson’s

correlation results in the creation of a similarity database.
3. Clustering includes partitional clustering by bisecting
K-means call using the program CLUTO output to clusters.

V. CONCLUSIONS

The research study results in the creation of the architecture
for an intelligent human resource management system by
using latent semantic analysis via the Internet of Things using
NFC. The objective has been to design the conceptual
Iramework which consists of input in the form of HRM loT
LSA. As far as the process is concerned, it takes the form of
Intelligent Human Resource Management using latent
semantic analysis via the Internet of Things to develop a High
Performance Education Organization. and the output was
High Performance Education Organization and then would
develop the component of concept framework. The system
had 4 components as follows: 1) mobile telephones with NFC
2) NFC Tag used in inputing data 3) Data were analyzed by
LSA for the Thai Language of Thai word tokenization is
sentence segmentation.|10] and 4) Application to show data
results and then to design the system architecture. The
architecture of the system is divided into 3 main parts in the
form of BYOD (Bring Your Own Device), HRM, and HPO
Report. This rescarch study was to be a prototype for
developing a system for application in an organization to
manage human resources by using NFC technology in
inputing data, with NFC being used to help reduce costs [6],
7] Moreover, imputing data in this way would reduce
mistakes or prevent the overlapping of data. and help
communication within the origanization to be smoother and
faster. 1t would also increase the efficiency in terms of
organizational  management, which would fead ©
development of a high level educational organization.
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