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ABSTRACT

The purposes of this research were: 1) to synthesize processes of intelligent collaborative supply chain
management on artificial intelligence platform to drive university holding company; 2) to design the system
architecture of intelligent collaborative supply chain management on artificial intelligence platform to drive
university holding company; 3) to develop intelligent collaborative supply chain management on artificial
intelligence platform to drive university holding company; and 4) Evaluate the University Holding Companies
implementation. The research sample includes 25 operational centers under the KMUTNB Techno Park,

selected through purposive sampling.

The results of the research were that:

1. The synthesis of the processes of intelligent collaborative supply chain management on artificial intelligence
platform to drive university holding company comprises four main components: 1) Supply Chain Management
Components,

2) Supply Chain Management Processes, 3) Supply Chain Collaboration Components, and 4) Supply Chain
Flows. This process works in conjunction with artificial intelligence technology. The result of the evaluation on
the suitability of the processes of intelligent collaborative supply chain management on artificial intelligence

platform to drive university holding company showed that it is at the highest level (mean = 4.78, S.D. = 0.29).

2. The design of the architecture for intelligent collaborative supply chain management on artificial intelligence
platform to drive university holding company is divided into six main parts: 1) Users, 2) Smart device, 3) User
interface, 4) Collaborative Supply Chain Management Processes, 5) Artificial Intelligence Platform, and 6)
University Holding Company. The result of the evaluation on the suitability of the developed system
architecture of intelligent collaborative supply chain management on artificial intelligence platforms to drive

university holding company showed that it is at the highest level (mean = 4.73, S.D. = 0.30).



3. The evaluation of the developed platform for intelligent collaborative supply chain management on
artificial intelligence platform to drive university holding company by experts assessed the platform's
performance in five aspects: 1) The ability to work according to user needs. The average level of suitability is at
the highest level (mean = 4.68, S.D. = 0.48), 2) Functional aspects according to the system function. The
average level of suitability is at the highest level (mean = 4.86, S.D. = 0.38), 3) System ease of use. The average
level of suitability is the highest (mean = 4.95, S.D. = 0.13), 4) In terms of system performance, the average
level of suitability is at the highest level (mean = 4.69, S.D. = 0.42), and 5) Information security in the system.
The average level of suitability is at the highest level (mean = 4.88, S.D. = 0.30). The results of the analysis of
model performance indicators are as follows: 1) Precision, 89 percent; 2) Recall, 80 percent; and 3) F1-Score,

84 percent.

4. The overall assessment of university holding company implementation
based on expert evaluation and key performance indicators showed that the

system was rated at the highest level (mean = 4.80, S.D. = 0.32).

(Total 230 Pages)
Keywords: Supply Chain Management, Collaborative Supply Chain, Artificial
Intelligence, University Holding Company
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a v

WMUgaNNgn F9918iuANTINTBNaEN1ITNINYEVRINUITY dmSunInendesiy

o w |

a a & o g A a A o a o
amuBanaygnisnausiniialdunswisuiuaadsguiuundifsy dwaliuvingde
muunuldogundeIilaznoUaLDIREANABINITY0IRAIR HDg19TIALT)

WMINedeswa Ul alvddunumafglunisdauatuuinnssukaasian e

a o [ ) a | a
MaAsegNakazdiny Aen15.Judonalsseninenmsivinisiaganamvinssy (MOE and
NESDB, 2016) sadsadvayunisiauimalulagivd n1sasisuiyngas (Spin-Off) uay
n1ssudugsnalug 9 wieuaswselandguniuniseygrnlildanslunsnddunatdyan
wazdannaansniaizg wimnlidissuudaatey WIngdeTINam RNy ATy
Yaymnslinanisidelaidudnenin niswainlenianienisnain wazdesnasIuns nens

s

m’m‘”ﬂmﬁvhqisziqﬂmwuLLUU'i'auﬁaé’aa?EJzuuﬁﬁmmmmmﬁﬁ’ULﬂﬁauﬁaﬂﬁagmwﬂﬁzﬁwg
ansnsaudtymmandldiiunsufulsamsianisminenns nsisaantuniseangnainves
uinnTsw wagmaiinUseAvsn s umde s douargnavngsy
uanand nMsdansvildgununuuiiuiiesiadssddaaiuszuuinanisgaia
TuumIngde fArgn1suTulsanszuIunsatilulaseniseuldeuagnsatuayuain

AW lugnanngsy seuudieaseanImkindeuiiiaadenisiulnvesussngosuay

o
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lusuian Msdansaldgunuuuuiuiesiniorannsasesendneninlulessuy
Foghaumena fadunveneveunvesssuukazn s sruulnsansoumalulad
Tnal 9 wu uBenwu (Blockchain) Wiensdanisduaniivasaseuaziusla wiedumedidn
Y93a53WA4 (Internet of Things: IoT) tensAnAmmINeINsIuKeUFTRNsUVU S el
uananil antnonssunuuluganivesszuudsasliamnsausuussldniuaudosns
RNzYRIMINeIdesig  ielildnssuunsinsaniign vnriieiorgarmsanie
seaulaniaeweedi n1sdansisldauniunuuiuiledaasusyigliuvinedeaiuise
afummsaileofuiilugnavnssuuarantiideununmni inyudvdnalundlanldedng
HUszansn N (Tirkolaee, Sadeghi, Mooseloo, Vandchali, & Aeini, 2021)

INANIUNTAIAT 9 TidawansenuseanItunisinwegimandedlyld nswdey

<

srugnsitusinedesmamudandd feidunsiaunidfydniuamingideluga
iAsugAandundeuiieany nsdanisiislegUnuuuuiiuiiosaaiezuuunane sy
i’Jmmﬁﬂisﬁwﬁdmsﬁﬁ’umﬁauwﬁwmé’as'amamu@m%ﬁﬁuémauﬂismumiﬁmﬁauwaq
Msdansdderiieing Bsmndlad msumsninenns wazanusiuile Tasnsusunanan
madnnsliiaonndeaiuanudosnisvesgnavnssy Jaliifiostioisauinngsy ue s
duasunsidufuszneunisednsdidunazanusilosziulan duasuliuminedoussq
Whuszasdlugiugqudnansuinnssuuazmafulamansugia 1enleswesinszming

FnsuazanamnssuiieassewpnuisrudsasIniy

1.2 InUIzaeAua9uIY
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1.2.1 W oduAs1evinseuIun1TNIsIANISYaslg g Unuluus il edaT s u

wnanlesudeyuseRvidnistuindeuunning qesIna Ul divd

o«

1.2.2 W eoanwuuan1dnenssun1sdnnisvislg g uniunuusindedsaiesuy
wanwe T nUssRusdnstuindoun i Ine s Ina B dive
1.2.3 WaiauwnannasunisInn1svinglgguniuiuuiuiiesasssuuLnaniosy

Ty 1UseRugansdunfiouun e de sIuam e dlve

=

1.2.4 1 ipUsgdiunsTUARB U NN ETINAI AN dvE

1.3 @UNAFIUYBINITIY

[
[

1.3.1 nan1sUszliumuddinaunistuindeunming aesiuauidandvdogly
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1.4 YUIAYRINUIIY
1.4.1 Usgmnshaznguiiegns
1.4.1.1 Usgans Ao yaansumingrdegimalulagnszasunainszunsivile
1.4.1.2 nqusiegs Ao aniiaguduiuanisaeldgnetunalulad
wInerdemalulagnszaeunamszuasivile (KMUTNB Techno Park) §1u3u 25 aug
lgNITLAaBNLUUIRIL A
1.4.2 fudsildlunside
1.4.2.1 fuUsau fia NM3sInn1svialgaunuluusuiledInses vl nannedy
Uayuusehvgluanidugaudng

1.4.2.2. fUsnY AB UMAINGITEIINAWUTINNYE

1.5 dgrudAnianig

1.5.1 vivslgguniuiuusindedaaies (Intelligent Collaborative Supply Chain
Management - iCSCM) Lun1suimssanisviasladguniuiiondenisuszaiususauiu
sywimiisunangine dunslimaluladtygiuseivg (A) Wetiuuseansamnis
9 AAAUTULIU LAZADUAUDIANABINITVDINAALADE NN E

s

1.5.2 unanwesuieyauseAns (Artificial Intelligence Platform) Ao unanwesufivh

&3

Jaaysvavgunlilunszuiunmsdvgdeya mdwsgrideya wagnislimuusinlussuy
Wetaslunisinaulauazdnnisiasanisldesaudusiuagsinisy

1.5.3 UM Ine1desuawuiiasnigivd (University Holding Company - UHCs) sUuuy
miu‘%mimmmwﬁwmé’aﬁyﬁLﬁumia%ﬁq;gammmm%’a nsiaaunsndnielogn
wagnsadnnundetiunmalenuvienaistedaaiunmsaienelduasifiulentads
W

2 a a v

1.5.4 niwddunetaya (intellectual property) fig naduAAAINN1SUIEAYY ARAY
vide nasuaisassdvesuyed nindauludnuasiiduaviitsrtunanumsaiisassdalu
dnwazdng 9 Suinainanudsvesifiaineassd suisnnuAaniseenuuuiithlugnisly
MUY

1.5.5 M137uAlATIN"5 (Project Matching) ﬂszmumsﬁszwﬂmmﬂizﬁwﬁ N3
Ansideyalasinisuazanuannsavemisny Weduglasimsiugudufianisis

AnunMMENEaLNgadIMTuNTALEUANT
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1.5.6 Audujin1s (Operational Center) miignunieAudiduneluumine1deni
NN TuN19A L HUIATINTALAMIT BT QURNIZATUL WU N1SHaILIALUlag N33

PINNTTY M3NTISIAUSNSTIN e

1.6 Ustlevifianninazlésu

1.6.1 lansguaun1sn153an1svele g Uniunuusiuiiadaas sz uuinanvosy
ﬂzymﬂszﬁwﬁzjmﬁuLﬂﬁaumwwﬁwmé’ai'amamul,%quzﬁﬂié

1.6.2 lauwanesulyauseivglunisiansvinlgeunuiuunuiiediniey

1.6.3 loinaveen1sAnwinisdnnisislgauniusuusiuilodas vz uuwnanosy

a

Uy seRugdmsduindouu i IneNd s uaaudanalve
1.7 AIBULUIAANTSIAY
NIOULUIANNITITENITTANITN 1LY g Un1uwuUI T 0d 0T ssuuunanneos «

UTyauseinggnmstuindeusmingdesiuasyuidanavdiiesdusznaudfgiainni 1-1

oo <«

Collaborative Supply Chain o .
Managem':r\ty Artificial Intelligence
Supply Chain Management | | ______ Al Engine ______ ] Application Logic Data Storage
Components i i Ve 3
5 ! « Machine Learnin i | *+ Project Matching Engine H
Supply Chain Management ! Model 9 : i + Natural Language Processing 1 | « Database for Projects
Processes . ! « Natural Language i1 Optical Character Recognition {{ and Operational Center |
Supply Chain Collaboration i Processing Model i i Advanced Analytics and Data 1 i » Data Warehouse for
| + Data Analytics Model || Insights i1 Analytics
Szl ! Y i1 Notification and Alert System ||
Supply Chain Flows i 34 IR

¥

Artificial Intelligence Collaborative Supply Chain Management
Platform

University Holding Company

Intellectual Property Industry Collaboration
Management =
Support for Spin-offs and
Research Commercialization Start-ups

AN 1-1 ATRULLIAANTTITENTIANTTdaUmMuLUUTINiiedaRTus uLLNana Ty

UayauUseRugdnsduindouu i Inende s Iuaaudanaive
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UuLLwamwa%uﬁmmwﬂazﬁwﬁgﬂmﬁuLﬂﬁaumﬁwmé’as'mamm%awmi%ﬁmﬂmi'wumu
= a o Ql‘ d‘ 2 I3 o d‘ 1 Y d‘ [ 1
Vo kazwIdeineItes aunsaasuussiuddgissiglilinssuiunsndaausents
398 IO UNINASLUBTUNTOULUIAR 3 @2 ToWA U7 1 NTOULUIAANITATUNTEUIUNIT
n13dan1sildguniukuusudedanies Jeuszneuluiienszuiun1sn1sdnnisviale

) - D a a ) | | \ a
U wuuiuleuarUayausenvg diui 2 nsaululIAnnIsiansvldaunukuusnie
gansuruuwnannesudgyn1Useivs wagdiuil 3 NTBULLIAAAIUAITIANISTULAA DU
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unn 2

LNAITHATINUIVSNINGITD S

mMsdammidlggumunuusmiiesieiozuuunanlesuiyyussivignstuindou
uvinerdesiasuiBanded §iTeldfnwimguitazaiseing 4 ARsdeadievianul
Tummguiuazeuifefiferomniuwmdunmstamszuy newvadumdesweluil

2.1 M3InMsvinlgaunu

2.2 anusiniieluviasleguniu

I3

2.3 walulag g usenvg

2.0 AN I UTINYE

2.5 UITLMN8I09

2.1 M3NTTANLIUNIY
2.1.1 eudugnvesnisdnnisvasleguniu

Fannsvesnisdanisialdgumulueiniinnuasuulasmuiamnves
welulad wmnuAslunisiansuarmsivasuudadlulassairsesdnsiinasonisvinem
vasligunu luasilusamsianmindsgunuiidnuusfussuunsiumsass Fatduns
waniUa suduansErinsUseing aaﬂ’ﬂiﬁwmaﬁasit,ﬁ'm%’awé’ﬂmwsé’wﬁaﬁuﬁ’l (Elsaid,
Mohammed, Ibrahim, & Sakre, 2022)

TursduvesAnsTud 20 MafwuIvesaesalniay s UUTLAIEETALITY
Wasuwasisnsindedud Tnglonizlugrarmnssuifiinisudndiuauuin waluladnis
yudsuazladafnd S udunuimdrdglunisdnnisvasldguniu Tud 1940 fnn5i5uih
LANNARYEINNTIANSTiY s finUsE s nwlunszuIum AR TUT LU TR
uaznsandsiilaiduiueonnnszuiunanisliuuaruamerdlddsmalfdgumuiionis
faveusnniuuariusyansnmlunisdnnisnissdnuagsiming (Mukhamedjanova, 2020)

[

Tug23¥ A.e. 1970 - A.A. 1980 N1359UN15IAN1sMT UM UKazInalulad Sudundfy

o

waluladansaumeaGugninduldlunisdnnisiislsgun vildnsiamuuazansdnnis
foyaieafumandoutheduduas ingAudussansnmannty

Aau1Y39y A.A. 1990 kuIANAAAILNITIANISYlE g Unu (Supply Chain
Management) (Behrenbeck, Thonemann, & Merschmann, 2007) ié’L'%'w'ﬁguImsJLﬁumimaﬂsd

) PN s 1Y a A a £ Y v [y Y 1 1
QU‘VI']ULUUi%UUV]TJ@J@QﬂﬂiQW] A& NAINTINNNYIVBILVINIYUNU I@Uﬂﬁiﬁ]@ﬂﬁiﬂ'ﬂﬂh@ﬂm"lu



SukuianuAnlunTakuNsEitUsEaEnmlunndunesuvenseuIuns wazluga a.a.

2000 M3BalfuuIrNAnlunsInnsdgUniioai s uduiusaug anseiugdn
deifiuszavsamuazardavelunsinnisidgumu Ssmsifannnmsvesnisians
vislggumuluefadifufesnsuiuiuanisudsudadunsdansiidatuiosnn
mswasuuvadiumalulad uundn wazanudesnisvesmann uaziinasedsnisinnisuay
msdienleasing 9 luldgunmuiiteliiuszansnmlunmsvigsfauaznis uImssmu (Kot, UL
Haque, & Baloch, 2020)
2.1.2 AflguveInsIanIsnlgaunu

UnivinisuazesnnsaliAlenuuesnisinnisveldauniu (Supply Chain
Management) (5550l

Council of Supply Chain Management Professionals (CSCMP) (1963) 84Ans
munsdansasigaunuldtmuaefienunisinnisvlggumulitndunssuiunisysan
msidansuazmuatlussmaadeutofngiu msuan nsdafiu nsdnds wazgn1snszane
audn ileadnmailitugnduaninUsansnmlunisdudunuisualulyguyu

Richey wagamy (2022) 1Wn3w1n15A1un133nnIsnaslgguniulang1331n1s
Fansinlgguniuindunszuiunsiniuanuduiusuaymsufduiussenineesdnsi
Aeatedluldguniu ieasannudunsuazausmilefivagliandldsne anszozim
uagtiUsyAvsnm

Raza (2022) l¢nanimisdamsiasldgumuiisadeaiunsussauanusening
nsuimaninenslunnduneuvesnmandauaznisinds el lauazanundon

o o |

NANgAFMIUNITNBUAUBIHOAINABINITVRIGNAN

q

Attaran (2020) lawanslifiiudsnanudiAgyuein1snuaunITUsZaIuaIY 19
ATIEOUAMNIN LazNsUITTansamdssluldgunuiitelinadwifidudszansam
LAz AuAnTign

@AINATUANEINVRINTTIANTTYERUNIU (Supply Chain Management)
dunszuaunsfifeadesiunsnaua msduiuns mimuay uaznsinnisianssu
#na 9 Tuldgun (Supply Chain) Sadusyuuiiuszneufeesdnsuagninginseng 4 il
unumlunszuaunsnan daivaud dads waznisliuinsieuilon Taesjadulunisidia
UseBvBnw anAugde wasifiunuamlunssuiunsiauavedldguvnu el
AaUAURIAUABINTTURIgNAtegliusEANSnmuan dulumuimunennsgsiaveesdns

Tuvauzmeany



2.1.3 Uadelumsatuayumsinnismsdauniu

Hadelumsaduayunisdansviasldgumufonaifiuaueilnssdliintuun
faplpenmarivhdldgunulfaduiufonaneuunuildsswieiumungldvidddgumu
Fudnsdam msdanisnszuaunisuanaudiauisderuilnaauaainefunisnouaues
ATUFDIN1TT9GNAT (Ketchen & Craighead, 2020) uananiissiiinguszasddu « ivu
(Harini, Hamidah, Luddin, & Ali, 2020) 1) anelgieludusimspsaslagnisnensalgasa
TWdanuudusiged uuazdanssurunianisudelilvaldsuiu uazasnndosfiy
2) anAlddeviamualunisudalasnisusuuanisivatesdudnaeanssuaunisndauas
asaumAszInedul fedaneth wag 3) iinanuwelaliiugndilasnsiiununmaes
dudailadudwaznsuinisinadininfuiinaligndinanuddniifuasuszvivladu
AuAuwazuTEm

visldgunu (Supply Chain) iRazdssaliesdnisiAinanuainsalunisugadu
uargUnUUNaNIsRaaAe sl eslesteyarinans enswannauismdiumlfaunsa
Wisdarnuanansalunsudsdududadeativayunisdanisialdguniu lunsdanismag
ggumudndudesdivinee uasaruamnsalu 3 dusieiufe (NuAez-Merino, Maqueira-
Marin, Moyano-Fuentes, & Martinez-Jurado, 2020)

daul 1 Wnweduladafnd (logistics skills) Wunisdnnisaniiveuluianssy
#1919 lugsiauios uiufeseans amaesnisandunuiasUssAnsuaiindunienl
ﬁﬂﬂiiufuﬂiﬁﬁmﬁmmuﬁﬁﬁqm nsinn1seuladafndaunsanuslaidu 2 daulng 9
(Marbun, Effendi, Lubis, & Pratama, 2020) fie 1) la3afndlussins J99z5audanisdnnig
ANTUNITRANNITHYINTA] N1TIHUNITHAANITINHHUAIRINITREANITIAAIRUN1THER
nMsuImsTagasndanisuimIndsduduasdu 4 2) ladadndseninsesdnaifubesiiau
drunnazailsdnanisladaindinsiziduGosisiufianisssaunuseninaesdngns
fndansvudeinisuimssntudauazdumamsuuds venaniddidudufiatuayuladaind
WUAILNMIVINUIUNITUIY NTHAIANISTONUITIMAZNITUSNINEINTsUIeLTusY

il 2 vinwgdunisairsiusingidenagns (strategic alliance skills) idunns
wisteyaamusiututarUsulgimamausisgsniilufaonssueing q fiferdunsinaves
wanfausuazfinsedeisnsneliiAnanudilalundnnsazlsiAnnsdenleadeiu

waznsiudunnuduiusing (Mukhamedjanova, 2020)
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dui 3 vinweeumaluladansauwme (information technology skills) 1ws1e
lggunudetodemalulagasaumemelilunisinadeutoys (Monczka, Robert B.

Handfield, Larry C. Giunipero, & James L. Patterson, 2020) %Qﬁlzwﬂﬁ'miam&iagaaﬁ

v
a U 4

sginafanssuluiildgunudululdegsindidnnesunsvanunmuasanisinden

[
Y

vounazireluiildgunmulululdegisaniidniinisuiennelulagasaumeidiun
ATUAYUNISINNITNITAYY

2.1.4 pausznaulneTIvealga UL

nsuimsledgunmuduudvgwisuwidnlunisuimsiuandiiuingsfad

sudumsegislaniaealifinnssauilorugduagliiamsaudsiuldluszoron udazannsa
wdstuldvndndunisgsfaludnuwas TWeunu fadunsiivgualiuignainiua
Fudlafusyninaundntulggunmulunisnunulazn1sAIuAningau n1siusnIswasnIs
Foulusteya Geesdusznouiiddglunisuimslguniuil 4 Usenns (Monczka et al,,
2020) A9 1) ﬂaqmé‘ﬂwﬁm%’{a (Strategic Purchasing) 2) N15U3%15N1599&3 (Supply
Management) 3) msgsmmiam‘la%aﬁﬂé (Logistics Integration) Wag 4) N1331LDUD
1A59918n153A44 (Supply Network Coordination) s3ufisuufiniieafuanssaugnie
AMUAIN130VReLEaUNIU (Supply Chain Performance) Gﬁﬂwqﬁqammuzﬁmmslﬁu
(Financial performance) aussaugaun1saLiiugiu (Operation Performance) Lazlifn
Lﬁmﬁumﬁmammumaaisziqﬂwm (Measuring Supply Chain Performance)

2.1.5 WUUd1aeealgaunIu Supply Chain Operating Reference (SCOR)

Supply Chain Operating Reference (SCOR) #1884 SCOR Model Huuuudraesd
TfdmsulssunanisudRnurialgauniu lnsuuuinassing 1 adnssiunssuiunis
mmgmiuvhﬂ@dqﬂmuﬁﬁﬁﬁgi”i 5 n5zUauns MEA N1319uE (Plan), NMSsamdnie
WMasIngAu (Source), NMsuan (Make), N15uuds (Deliver) Wag NTdIAUAUA1INGNAT
(Return) (Chehbi-Gamoura, Derrouiche, Damand, & Barth, 2020) “‘jx‘iLLﬁﬂﬂizmumi
ﬁgwmaamﬁu 3 Uszsan (Ricardianto et al,, 2022) lakA NSEUIUAITINTLEY (Planning),

n15UJUANT (Execution), wavdiuatuayu (Enable) Tunauddylun1suinisianig

a Y o |

nszuaunsilu 4 dufiiendosivreudianisuimsdnnis ssuuladafnduazvialgguniu

¥
[ 1 I

TnganANISlUNTEUILNNSNEAL 5 @il Inedlsieazidennadl

o
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! a a

daudl 1 n13919usy (Plan) udnfiAsdestunsnaunusisdugUasd
uaggUn1u ieliamsodudufanssudant wdn wazdewauld lneinguszasdvaanis
Ny Aetflednassninensliaugaiunudeanisuesgndn uazdnguuunisdeans
WHUAIUANY 9 iﬂﬁgﬂmﬂﬁtﬁqﬂwm (Mafay, Guaita-Pradas, & Marques-Perez, 2022)

gl 2 nsdamunasingdu (Source) unszuaunslunisandunisdam
FaqfAv uaruinsfieN asmovaus ULl nieaudein1sfiuviaisuesgndn
Usgnaumenanssuges 9 laun (Es-Satty, Lemghari, & Okar, 2020)

1) nsdamunasloutnnduuay TandvaziA sadeedunissuinndu
MInTIREoU NSV waznsinefngRudigseuunisngn

2) M3dan1sassUsznouR ugIuTesNITamUnasIngAv Usznoudessuy

[ -

N35UTRInATIngAULaENISARFFRaNTTaLAN TN AMNINYBINISIAM LG TngAY

nsvudeingAvvIn ssuunwimnssulugudiuigeg msmdyardaningavdeudssuy

[ a a

N1SHEN NMITBVITLATINGAUNINTD
3) sun1suan (Make) nsndn Wudnidansludwnisujifnuvesssuuns
HAn psAUTENaUMI (Yuniaristanto, Ikasari, Sutopo, & Zakaria, 2020)

[ a [

- szuumssudunsudn ssifeatesiunsiesevdenindningiu nss
fngiu MIndnuaznaaeuNanfaT M5UT5Y MEfuine LaynsdsiionEn o
- madansesdUsznauiiugturesniandn Usenousie svuunsAeuntag
TEAMUANIIAINTIUNVDIHANTUI Szuvas1Tulan gunsalnIInGn an1unInYeIsEuy
NINERN AMNINYBITTUUMIHER N1TINGNULALANUANITHER NITATNUANIRINITNANDI
lutassgesnanng 9
4) mM33ads (Delivery) 1ududidanslundndasiggndni el duluma
LHUTHLAYANABINITYD9RNAN tnBazUsenaunlefanssusig q wu (Rosyidah et al,
2022a)
- MIIANIIATIAUAT UTENBUMENITIANITATUNTAUMFUAT NITUTTYHEY
FIWTIHENS N
- mMsdanisesdUsEneviiugiuresnisdnds Usenaudaenisdnnisdiun
LU YBIYBINIINITATEINYAUAN, ﬂgLﬂmmﬁluﬂWiﬁaﬁuﬁw N133ANITAUANNINVBINITINES
5) msdsAu (Return) Wudwidnnislumsuimsdanislunsdidnnsdsaudi
nduALIINgNAN BeusznoufhomssuAududamieulygsia mslinsednudemees

auA1 (Kamarudin & Zarirah Nizam, 2022)
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TudiuveanszuIuns Source, Make, Deliver wag Return awgninlaseasielu
Juniesgruieadu Tureuwbuduvesunaznszuiun1sasiun U MLEnI89A sz uves
NTZUIUNT AUANNUSVDILAAZDIAUTZNDU LaZEIUVITT LazY100n F9azdosAnsdu q 9

WgITDI AININA 2-1

scor I I

- Supplier Your Company }

Internal or External Internal or External

AW 2-1 wuUd1aewielggUnIL Supply Chain Operating Reference (SCOR)

(https://aims.education)

LUU1883 SCOR Model finsuusnszuaunisuinsgiuesndunguiieldlunis
a5ureANudNTus Meluisldgunmuliinedu wazulidnanudunusNiindu asu19In
9AAIMNTTUAINUNT DRAIMNTTUAUBLUTZAY waNawIsaUMUUIIaesiiulgesuie

o o A a & < o a o a adv o ¢ =
ANNFURUSAAATY wasiduwwmnlunisafinaunisyvingsia Aeeseddwalussezen
= v Y a a Y ] 1
WeananusensvesgnAinisiuasuilamasanainagnsiunisudadiuluvlgauniu
Jadumuamsluhlulgusuly wasdssgndldivesdnslilananisujufaulusldguniu
Aannsavssaidmungflanmuald agdu SCOR model azdnisusulsaiauuay
UszllunaagresiofiondioninisujuiRndiszninisiananisuuinulasuinansiading
launiwsgidgmmaanaisusulsaiiniy dmanlaluusulesnasssienisnuniuegs
1 dl d! | Y a v a wa 1 1 dl

naiflasdazdwmalminnisiauilunsuiuanuluialgg Uniu wagnisiasussaudmaneg
UUBIANIILA I A5ANAINTITF T UG aUM R UNIWYT 4 6 AB (Ayyildiz & Taskin
Gumus, 2021)

1) AufAnas (Inventory) WusduindauldguniuindAyeg1aunn msznis

A o a va v O a ] = a a

Waguuwlasguuuumsaiiunislunisaseasduatiuiinasenisivfsuulasnse@nsam uwag
AINENNTIUNINDUALBIAINABINTVRIgNAIvDIdaUNUle IngassuAtuinIsdniy

[

mAunllunisnds wazdufnansazuauiensueenaNASEUA
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2) M3y (Transportation) 31NN15NENSIAGOUEBYRIIANAIATIANNTINT

] a

Lugadnintidluldgunmutiu nmsvudsaunsaiavulanainvaieds 1nFUwuy wagtdunig

v
A v & [

Tunsvudedslundaisnidontdufiasddnuusidu wasdodnlimioutiufomadenlunis
YUAIENANTENUABUTEANTAMUAZAINAINTAIUNITADUALDIAINABINTVDIQNAUBILY
Uy ueninidsuaresunuillilunissdedae

3) AsdrureAmnuazaan (Facilities) lun1sdnnisesdns etelunisse
arwazaanlunsdidununigluesdng sanedunisude iuauduaznisvunenandn
nsdnasseunsninasviuaiiss ilevilfanuanselunisdninUssnsningean wodes
fanuBanguldluuazduneumsdniuniluesdnsdsduvardasdnanszmuagamnnse
nsafiunisaeluldgunu

4) deyaansaune (information) Usgnoumisdoyafuuaynisinswiay
\Rerdestuingrandsnisvudidsonneauazanliiugniniiisadeduliguniudeya
ansaummvasligumuiiuonadeldindusiuedouliguniuiidsugiian wsgdeyathd
nanszvulnemssredduindouldgununnmdeyaasaumazdielunisdnnisiuloniad
wnliligunuiiaruaunsolunsmevaussamufiaansvesgnéiar Useansnmanu

2.1.6 M3UszenalbuuTans SCOR
n1sUseynalduuudiaes SCOR agellusedngnn Usenaudig N3G
P

NSIAMUVATINGAU N15InEUBUNERMIgaNA1 N1sesA Bausavdunaulziinyasiden

w1l (Rosyidah et al, 2022)

'
=

), - A Y o 1% I3 PN
1) nsauay LudumfgidesiunmsnurulunugUasiazauniu 48
ABITANITUTENBUALY NITUTELITUANUAINITOVDMNAITANAU N1FTIVTINUAZIAFIAY
AUAAYIUTDMUUAAIINABINIT NITINURNUAIUFUAIAIAGY AIILADINIT TUN1TATERNY

[ a

AU NMINANTANAULALNITAINUANISINITNENLAYTINVDINAANUI LATYBINIEN 9
M38RNIsEILNTNELBIEUSENaUT ug1Y NMsURTRumIELIIY nsdadulalunis
fsruanstoniendmes lufudiuuasaanine nisdmualasesmeddgguniu MsTauHy
NINYINTUALANSINITHAAIUITELENT NITINMHUTIND N13AMUANITHEAFUATIYY %3
BALENNITNARFUALAN NITAINUAAIINITHAAFUAIATG 9 AT TLNETUATUNITIILNUDY
Junsdmuanmsniudiusineguedddguniu deuihhludfoaludausing q delu (Huan,

Sheoran, & Wan, 2004)



14

WUUD1899 SCOR Azuaniatumeauly Supply Chain Management tiveliasAns
anusaaidun1sUSuUse Supply Chain 9115AARUN190533UsELEIN N1saTUNgRANTsUTes
U359 udu A55IUTIWNTEVIUNTIUNUAIT ATIAMT NI1SWER NTIREINATNITAY

¥

W
Y
AuA1uazveneNag i u1e (Supplier) NATUIUAIGAAMATU ANUALLINIINAYNTNIS
RNy milvaresiannuuavansaumeegalivssdnsninuasysednsua ioasneniny
= Y Y oal &/ (3 ¥ 6 b ¥ Tl a 1 U
fanelageanliiuguslaa anduyunigluesnslvmias uazasanuladSeugansudedy
wuudsduaziuledn Tuseulunisdamauiivesssdnstuludiunisvedguniu lngaz
Jutumoumaanniilainisaaununas anusadeuiudsunisviaudsil
. 1< a £ A a 1 &

1.1) Demand planning tJuanAlINAUVBY Supply Chain U898 9 A
M UlAIINTG Stock UeENgALAAILITINRUANBIAIINABINITVRIANALANAR Yinlaen
1INt UHUR wazdudousnnideiladeauuneites (Queiroz, Telles, & Bonilla, 2020)
WU findeduanIeanunindniteduavalgunis auddengdu AuausatunIskan
Y235 v18 (Suppliers) Wag/v3e lssnuddednia Awudeyasinyndiu wu Useinnisee
AAWRINGNAT MIneInsalmIviedeyaduasunisviedeyadumnindiase uazladeau

A v o & v Y v 1% v = o a ¢

7 MdgItes InludesuTuusieyaligndewmasniian WeausanuIATIEiayI1aHY
TilndiAgsruluaieiign

1.2) Supply Planning N15USMIANHABINITYRIRNAITUAIINAINTALUNS
' a v i & a oo ' & ' a
daueauduAnvas Suppliers LHudsndnug swrnduag19u1nTun15UI NITwaEIWHY

] ) ' v v A & a o & v v g v Y
NITUIUNITINMNUSINAUTENIN Heuaziie feidudedndu f@e aisudaly Suppliers
NITUBHUAIIUABINITAUAINITEELEINAY TeUEdU washnUtuARIQnNABImIalnAAeaiy
& a al 1% & 9 K Ay = a Y vy ) v

AU TUATe Weaseautulalyun Suppliers NdpamseuduAlIseasUAIINABINTT Uag
A a a . Y Yo a A . a
Wednisiasuuyas Suppliers Assansansiulaviuil e Suppliers @snsaldsuilas
WU U odauauA laviuRaANdeINs Hafilafe Suppliers @N150aRTEEAINTTES
wauln3H¥u (lead Time) uona1ntiu Suppliers SsaunsausudsauUszansnImnIsaadum
I OAIUNTONDUAUDIANNABINTLATIUT (Just-As-Needed) Tundvas Buyers n153190HY

Sfudahldnislisuduanninisd afuenuduiiusvigsiangd asudeulunisdise

4
@2

TG LLazmwyuﬁamaﬁmqauﬁaﬁﬁudauﬂmu (Ruamsuke & Ongkunaruk, 2021)
1.3) Corporate Planning franfidiansnisndnsiuiunn Msanuvanousis

vi3efanufidnsmuredudvansusia geunsrufteaurimelunisusmsununisudals

donAd ot ULl Imuneve909Fns (Corporate Goas) WuLReatuusEnATmuIefinnis

WIAulnegwsaLiles dinsuuzthduamindesngnain fin1svenegnainlug dnsmiumas



15

AuekazHanduAlud In1sneuRuIaniviseldnauduls geunsiuataaunmielunis
e tnganizag9dlinamIiaazmanisalang o asnsafindunasaaiteyaniily
A5 UT LI glukas A8 uan ;:JU%W%TWL“f]uéfaﬂﬁm‘%aaﬁaszha‘[,umﬁtmwﬁl,t,ag
1 @ 1 d' Y @ d' 3 v

VAAUBNLIIUANUNIABITUANS 9 WeaunsaasUuruulisiian wasihluldlassazens
IngAiafiasslovinaelasugegansluiunisiuiasnsuusnu (Bokrantz & Dul, 2023)

1.4) Even Management and Analytics 1189970 Supply Chain Wuszuu
1 d' [ 3 d' a a d? a I [l 3 v Y 1 v v Y
sotlasiatiudiedidymiintuasinadugnlylunsseuu nsuilameaiamii mssuilam

] < 1 d' a 1 Ly 1 a q' ) I~ 1 q’

9819590157 nsunlelymneunaziin wagnisuilelamiegrwiurieiilugdsdnluee1eds
n3Nagvegtulafelin1snmMungain w3e KPI svuu Supply Chain #a3il "Templates'
P I3 o ° ~ ~ ~ PxY; 4 A8 o =
PAUNMUN899989ANS I8STUUABYINNSUSsuis Ut e A N uNaAATUS 5 0
NaNAININLAATY MnRatneduLl s uuluandmuneiladdssuusa R ounsauLa
wwInenseilulavnlviunuraafiieitesiui ieanviserdnlaviagiinau

1.5) Factory Planning and Scheduling #1AA192190KUASNAR LU Z &l
gondwmalilssnuiidumssninwdngs Jgmianisnanliiisanenaziintusg oo
danalyiunsansnisuaninansizuesliilings dn15vieuataialeeliydndy nade

¥

ldanunsadsduaivignAniuimiun gnArviennuiielouazanvssundnddsdoniswien

[ [y

AdIN1suanLarInaAuien1sHan Gudurmlarein1sIaHUNIsNEs Henandndudaasy

q

a

ayafignAesIvendnesls nanlolns warduiuinlug exlsudnneueslmas lngununs

e

o o w 1

HAMROIAT90 01 AAN 9 Tuaien1skas (Resource Constraint) AN199ABUAUINUN
winzauisannaMdelulunisfinfansssdnswazaiunsariudsunanananliunduiiva i
finsldnsnenseng g Whduuseloviasgn (Lohmer & Lasch, 2021)

1.6) Order Fulfillment Tunany « 99An3s 952UV Fixed lead times Tun1s

v =

Anadudwavdumivuignd daviliidslonianisgsia imsizgnanlaanunsaselauiuy
vatiy Jagtudvnevesiudann 1 e Aenslianuiuladegnérinaunsodedudils
Tunanfifsun fulsuisan lead times Tunsudnas iaviiludsdovasgndidonlasty
Tudsnsndniflegnénanunsonmasuaniugludstovoswumedlénaannan

1.7) Order Management Tun1svhanufifidnuazidu Multi-Tiered value
chain fansvhausaufuseninasiiu Suppliers wie Subcontractors SuTufiardosdinig
fuflefuislududoyauarnisdanisidsdotug Wmnefeaszernansiansddie
(Inbound Order) ansnsaneuiuitdsauldviui wazasrsrushilaliungueilifinimey

SuAFaRaLiuANaIPNNaINNTa lUNSHARLAT AT AINaUAUA LA AUNNUALAeElaaN1S
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SUANE9¥03NgNA15¥UU Order Management Ag601v1N15UsEINaNARAYA oY AKUY

¥ ¥

Realtime Waludswensevedaluly Suppliers uag Subcontractors sruvaglddayaiiugu

v
Y a A A !

vosansnsnaneulukazy leuenisdeingAuvsedudiuiu 9 $3uds Inventory policy

9
1%

Wi wIlunsdgeuuy Realtime lnedoyailagyinnisweusiefiuteayaveas Suppliers hay

'
v

Subcontractors taAWIMANHANTAINSHEALAE TuTiaunsadweudum iLignen

A a YV [

1.8) Product Lifecycle Management {nandudidunnduniefidodninly

a Y o & v a o a v ! v a Y o Y] Aay 1 @ A
E]']qa‘lﬁ’\l'] ‘U']L‘Uu@]@ﬂllﬂ']iu’]a‘U?]']@aﬂ@@]a']WIWLiqmﬁj@@@QNﬂqi‘ﬂﬂﬂqulﬂ VLN'J']‘U%LTJUL?@Q LLN U

Maen1suan Innldlun1sudn wasuiedudmiaringiu Tauinsusmseasduadniu

- o v o

Audndauniniilndasuuney (Matenga & Mpofu, 2023) siliftovdatlyminisiivaudag
SatowaznunogliamsahlldlsvinAnanudemedessie dsflanuddnlieme
uAfHARLDY Supplier flautanuaz tngaulvuilsnufsidusazdosnmsdeyauazunusui
Riviagy

1.9) Operation and Inventory Planning LUmnevanedAnsm1agsnalydn

v a

uegsiatuaziiuvwalafiony fe nsszavduiiasadsludiuauiinediuanudenis

Yy o oa

ansreEaINITAIaudUATlrgnAT WANaNSalunTAaUALAT wagnANAEIN1TH
Joyni3eeMaan1sndn wazvinduadiukasingAud msun1snds asuisdesdinisnivun
WnuenisueliaenmaeaiuauaIusalunisnas tnedseauauaaanasniuinyad

1.10) Supplier Management Tuszuu Supply Chain Tugiuwues Supplier

' [
[ 1 a Y] A

fidudAgyed9ds AsdunsidendndudesidiiunduEessnnn aunn LaznIsnsesena
luvsgaaimnssudinisdienseuu Vendor managed inventory (VMI) 1l @avinlilal
o & v o =3 v a v
Julussesunistlunisiiundedus

1.11) Supply Chain Planning n159An15 Demand wag Supply Tidennass
AuduFesniimennd msugaavnssunisndn gnAtaiusailisunlaninuseanisie
LALBYINTEUUNITININUAINABINITIAR %58 MRP (Material Requirement Planning) fia
mslisyuunauiwesiierelunsmuALian ez NMEUNTRES Tilisurunduedef
insdanislaninensnilegeene31ineg19liuse@nSnnigaaunsonauANBIAINABINTS
vasgnAtegasImsuieliliilsgedn (Azzamouri, Baptiste, Dessevre, & Pellerin, 2021)
v & Y a o & A Y a a v 1Y) N I I R a a i
Aatugranndunvgdomanduiluninensifiegegsdrinlvlivssdnsnmunnianlagan
gnsnsvinuainaiwasiludnduas vimsingauldlimienseldings dn1sdnaieu
N1INAAKAEILNUNTSHANT IMNgaNlaed e 1T Am9 9 1150luN1T SURuLae

anusasunlasununisiinlaviuiiieaenndesiunmsiisunlasesgn Aessuun 14
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Tun1599N1558UU Supply Chain IAEIEUALIIN N15319WNY NTEIMRUTUINUSURLAE N3

YV a

muanliwuuluussanan1sianisliaumudigliguananunsonsaiudeyanassuu 9

Y

Tiamnsa3euliisu Demand wag Supply ﬁU%@ﬁTWﬁﬂﬁﬁ@&gjLﬁ“@ﬂ’liﬁﬂauif\]ﬁgﬂélj@ﬂ TR
MUt usEnI g AN Hagnd wagdane vin1sufugiudeuaves Supply Chain
Management TL8ug1utfleadu (Unified data model) Insfadayamnainseuudumussuy
UIMINinensesrnsuisefiden ERP (Enterprise Resource Planning) (Tarigan, Siagian, & Jie,
2021) ‘vﬁaﬂizmumﬁmmia%ﬂqmmﬁuﬁuﬁ‘ﬁ’uqﬂﬁwﬁﬁaﬂ'ﬁﬂ CRM (Alogool, Alharafsheh,
Abdellatif, Alghasawneh, & Al-Gasawneh, 2022) (Customer relationship management,
Logistics Legacy Systern) ¥iinsuszanalu Computer memory igldadnsanmsuszanaidu
Real-Time uazsIn137 wagnsliaudu Web base iednsuinslinuuas flilidududes
Andalusunaa Tneanansaldanitluile

2) Msdavuvasingau nsIavnuvasingau Inainuaiengud wagvainvaiy
watialun1suinisingAvvesdudunasvilauanaaduluniuusasUseinnveadud
YoulmYeINsimurasingAusumaiia SCOR Model Aifuduisniunisdnnisiu
n133amingau wazuvasdeuingfuidigseuy (Mumtaz, Sisilia, & Karo-Karo, 2022)

[ a

UsznaumiensiamunasdauingAuway Ingau a8iNeIteiun1ssuingau N13nsIdey

q

mMafuinwkaen1sdneTagAudigseuunisnadn n1sdanisesdusznauiiugIuveInsinm
WALInNgAU UsEnaunigseuun1siuseslIndeingAuuaznisinsdedeaisiayaniineuy

[ a

AMNINYBINITIAMIUNG TN AU NTVUATINYAUYIT Feuuaudainssuluguaiunng o

'
a =

nmaidadavningavdeugszuunsnga n1sinetiszAringRundagenisuan

q

a 1

MIeNUiaR (Materials planning) lukuvndinenmansdmsunisussiiu
AudeINsesian AnudsingAududu oxlvd uagsenisdu 4 MAesdestuam
#89n15989n194AA (Chen & Nguyen, 2019) Fatiun15119unuA LT 0IA15 a0 T aT
AMNAIAEYRN1IUSINTIan (Materials management) lagiansandadadesig 9 wu
FIaa1N15ameUTan Mvuan1san Usaanudenis Jan dusu lnedignaunuas
TALATHURHUAINABINTITTAANIUUHUNITHER (Plan based on the production

schedules) uazianistgazideameluLanssien1sian (Bill of materials)
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v

rhesuman NULHUIAR

A 4

Tﬂ"ﬂ"ﬁﬁﬂﬂ’iﬂiﬂ@ﬂ‘ll]ﬂ

r 3

ﬁuﬁuﬂTﬂ]UTT)‘Hllt«JU

AW 2-2 AsEUINMINURUTAN

Uadeifinaronisauningavlsiuseansam anunsoduuneonidu 2 Jady
wdnde Uaduniouen (Extermnal factors) Ingfinnsanistladovdniidmanensimumileus
MIUIMTianveasAns laun (Falatouri, Darbanian, Brandtner, & Udokwu, 2022) (1) wwalily
sysusmvesanlusana (2) uleurensiidivesniasy Wy §nsnns seleudsnisduin
uay (3) ulsurgmasududevessuins Jadunelu (nteral factors) AetiadeiiiAeniu
ﬂ13eﬁ"]Lﬁuﬁaﬂisumqq35%5@%%%%9’{38 (Chakraborty, Al Amin, & Baldacci, 2023) (1)
o0 UseaAnanuoteIAng (2) LNUULAsAIMUANITHER (3) N1SAMUATEAUAUAIAIAGT
(Inventory level) kagdaaanidn (4) ANUNTaNVRIRIUYUVYUREY (Working capital) wag
(5) Wlswnen1sdntovetosdng

3) msdndesunaniadigana nsInnisdaeunansiueiganAazUsEnaume
psrUsznoudsl madanisdidade Uszneudae nssurunslunisdouddsie nnsda
lonansiaueI MItvuaesiUsEneuNanfumTiAeItos msaauasinugudeyagnd
waznAnfaue sruunisdanisutiod Tudiugnmiinisér msliiasingnén msutundl uas
msoentuBanNuRY M33AN15ASIEUAT UsznaumienisdnnsmunsAumanfnisussy
LAETIUTINERSLI N13TAnIsesruszneuiuguesnsindsUsenaudienisdanisaiu
NYLNATIYBITRININTEILFUA nQLneTluNNSEIALA MTTANIIAUAAIANYBINTTRAS
(Seuring, Yawar, Land, Khalid, & Sauer, 2021)

Hagtiunsdanisldguniu vde Supply Chain Management (SCM) LHudsdinn
osdnslinruddyduegneda iosann scM agdeliguslaaviognérdugaite (End
customer) l¢§uauf s ouUIn1sAsIANANLABINTT MIazUszauaudisalunisians

[y

ggunuanusiuienuldweunse Supplier lussdusznaundfey

Y
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n1susnsHdweuludsddgdmsunisdnnisldguniu fdaeuurassied
ANNdAglUTsuA WS IEANDU0IANUABINTT USHNaAINADINS UAAYRLIARLAY
401NN13AINNIIAINVBITAATUUTALUANA1TY N1FUTMTNUNAWDULAALT18T9A5
dotuaneeiuly edssloviaanlunisdwevduduazuinisliegagnaemiuning
ADIN13 VPNAT NITAATIZNEYNB0UARITIUEIUIANITAHDTOY AABAIUTILIUVDINAINBY
Ql'd « [ Q{'d 1 a o vdy d' o 1 [ [ 1 [ &
ieglunaauaranudensneniineusengde iere1aneougaulefnadluAnden
BnsuImsdanmsiaweuitmsasduludnuaie Am's length ve Partnerships (Wieland,
2021) Fuduiiugrudidglunsuimsgdweulunis dansiggunulifivszdnsam luns
nduiu mnaandudweuingiu udinunuiningAvvesnunneglungu Non-critical
4 =) " a [ Y 1
items %138 Leverage items AAITAENBIMULINISIUNNTNEUSUUTImuadlidAulanLaY
nautaiieiu Order winners Tils

1 ¥ ¥

4) nSdIAU mauwwmmmﬁuﬁuﬂwmqmm (Return) Tu SCOR Model

[

JgATEUAqUIINITAsRNTng AuNdUlUSwInduasnissundndaeidniaguAuunaingnen

v saa o P LY

sDmAnAUANN T nanduNduianduuass (Maintenance Repair and Operation

q

ltem: ROI) wazkanduniadiuiuy

4.1) Sumeumsdsiundadasivommn Suanmsoydinisdsdu Wy n1sd
MSINTAIAU N3V LagmsBudunaznsidandndusindign msdssdndusimaununio
N1SAURY

4.2) uneunisiunansiaudes (MRO) TnsiduannisousiAnisdsiu
LAZNITINMITNNITAIAY NITANUAADIUNINYBINENT U NMTBUSUNTRuTTazn1ToUlR
GREONGR!

4.3) fupounisdsfundndasidmiiu lneSuanmstdaudasedsduiu
1153915197159 N3SuNTsdsAY adiiAnSeslun1sSuAuNandamaALaINN1TIAM
AIRARUNARSTdILAY MIysae il wasmdningRuvsonandaeiaiuiu

4.4) n1sdanisngssidaoulunisdsfiu aussazveanisdedu nisiiudeya
HARS U AIANAIAGS FUNTNENY N159udS 1ATIT19V99918U ATIUABINTITHAZAIY

ADNAADIVDITDUIAU
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2.2 anusudieluielgguniu
2.2.1 anuvanevasanuTnsturielggunu

[

ladidnIvinisiianunuievesanusiudaluiaddguniu (Supply Chain
Collaboration) 13l

Ma uazaaiz (2020) lina1ain mnuswileluinsldgunudunagnsiiddglu
maifineuiiusyAvsnimuesssia wasviliuismamnsoutsiulusedugauld

Yang #a¢ Lin (2020) l9szyin anusuiielusldguniugisanailddnglunis
Jnsdud waziinmuIndilunsneuaussem LB INITUBINAT

Li waganiy (2023) Bnivin1saunisinnisidauniu lananain anusiuiiety
vhsliguynudunsaisanuduiusiudunsessninsesdnsuazgd ielvinisdanisausi
JulvegraluuszansnmuazBuend

Akhavan waz Philsoophian (2022) leiszy31 anusuiieluislegumuiu
villutlidoddyitieliesdnadulauazifulumuanudesnsvasmanslugatiag i

Uddin uag Akhter (2022) l8ina1291 avmsaileluaalsgumuidunagnsi
ansateiinlsransnmlunisdnnsdui anrudauds wazadanrusiulalumeosily
lgunu

Tngluneuia anusuidlslunilgguniulinnumnglunisimuiainusuie

'
a a a

i a | 1% Y a v a I = !
sgningsnwazAanielin1sdnnisduauazuinmsiluliegaliusednsanuasiiuyac
TifugnAuazesdnsang o Tuldguniu Fudulssnuddgnviligsiuavanamnssy
41115099 UAUB W OANUUAIULUAILALATINABINITVRINAN UL AT AN INLING DNT TN
Waruwlasegemindala
dl v a U ¥ P2 1 =1 1 ]
1NANUNLIEAINAENIVINITNE1I M asaazuladn avusuilieluisldauniu
(Supply Chain Collaboration) {unszurunisnisgsnaingsianiegalulgauniuvie
' o A ' v Y Y A A a a
SufuioUszaunuuazuisudeya walulad niwens uazanuiiieiiuyssansnmly
N13IAMANAYTOUINS TngusvasdAvanvainusuiisluilggununaiiunnuiisnela
vaegnA1 anrldIneluldguniu wagiiuauaunsalunIsnavauaIionURBINITIAY
a A a a a oA ] = | \ .«.:1' DY
Wiguwlaslunanegeliussansnnuas@iedsdu myswiisluidldauniuoaigl dasiu
n1suUadudoya NM5INETINAY N1TANANITANAINABINTTTINAY TonTldnTnens
sy el naululdguniuvinusiudueg1alivsedninmuaziiesuyseloyives

avualuldaumulagsiy
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2.2.2 wunAniefunrmsmileluvisldguniu

AT LILYBI8IA NI IAINIAGAEIUNTTULATUS TR Bt UAILTile
(Collaboration) snuttmanesiufiuvesesrnisvesyaainstutldgauniu lnesiuuselev
sERUyAA uavszRungudmailiesdannsautadulugnaimnssy dsyaainsiesiiany
Aeen1stasulssleriainanusuiielunislgguniuaudinunevein1sesdns (Huang,
Han, & Macbeth, 2020) Usgnausas nsanaus deuranIsdLiumusmiu n1san

Y v v a 1

SEAUAUAIAIARY NTATNANYAINNITABUANBIANABINITIAA UL SUUTN1 5819l

Y v [

UsgAvSnm fadu nsfidmanesuduluidldeunudsdvsnaialifud suuinauie
fuilaa Tunisdanisnmssudunusamsuianisuvsiundneins nadwidieadnavanis
Tsnssnisesduszneussamdu o lunmshauswiuvemhsnumelugsiadunis
atvayuliiAnnisinsed easuaznisvinauswiuaieluesdns (Intra Organization)
(Farouk, Moufad, Frichi, Arif, & Jawab, 2020) karn1svinausiuiuiuesrnsneuen (Inter
Organization) (Alzoubi, Ahmed, Al-Gasaymeh, & Al Kurdi, 2020) unsas1euss@nsamn
TuNsANdNIUYe9sINT Aaenduilin s uRnulininsgiukazanaudutoulas
Audemineins

nstszuuralggunuglugsiabivssauanudisasesaunsasuiiaiu
iSetneuedtnan Smiwueiouanidsudeyasgraduszuuldedsliussansam uasd
ANANTAtENTATUAYUNTUTEALOIUTENINAY MsaunusuiudRarilauise
annalunsindedeasszniniuazanalddelunsdifiugsiatadusuuundnlunis
Tlggunmunnyszendldlun1saidunuueseeng

The American Production and Inventory Control Society (APICS) lal#
LIAAYBINNTILHLRAE TN Tal A B IR UM SRR N FUAT T A s uilefuluvadls

UMY WudsiaetestunisuaniUasutauaiolJun19 19 NUAILANISNES N1TUUAID
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AuslnAaugaYing Maniunisiinandwadenisiibiinanulinda daiukasdumey
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Junsuuamihnlnddaiu wufuanudeinisidiseny waznelminanuyniusiesdns
TunsiiiusglunsudRar (Kurdi, Alshurideh, Shammout, Alhamad, & Akour, 2023)

2.2.3 93AUsENoUTRIA LT IiDluatlgUnIuy

] = ] 1 I Ao v = % A

Aanusileluiilggunulunszuiumsndudeunaziivagasdusenaunil

unumdAylunsassnnudisavedasinis Ingesruseneunanaosnnusinilelunaly

gUmudisi (Duong & Chong, 2020)
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2.2.3.1 M3siiuausuiu (Joint Team) ABNTEUIUNITTIVANLBIANTUTBAAT
Muswiuieaussaingussasaniodmunesiuiu lngldnsneinsuazaiuaiunsed
oA v = a a o a a o« o o DY)
wanaeiuieaseauiisdniamlunisdiiugsianselasainisiiiesdesdu n1s
afiunissiuiuinaziiuanusuiie nmsuuudeya wagn1snUTWAUNOUTIANAANS

AU Fan1saniiunissiniuenadidnwazuazsUnuun uansteiud ueg fuusuniay
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AOUsSYENR 8nfIBENgTY
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- §9ANTAS19LATINITIIUAUNBNITHAILNANA VI BUS N5 Taels
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JIUAUNUNIN NG

- asAnsvimsanusdislunisanfiugsiasiudueadunissauamu
TulAsINIMTONTTTINAAINFUAIMTOUINNT

- DIANTATNANUTINTBUUVLNITEEAUAAT WU NISAvIBLUUALESY
nsuevisenIsuisdunisindmuiedusn

- asdnsiuilolunsudlutlyvviefiguasdlagldrusanilovemnine
W nsrefunsidansiailluguoy

- paAnsTnflofuiil oaanansenusodswinden uagldnineinsmis
Aundeusgnaddy

2.2.3.2 M5AULRNIENN (Dedicated Investment) ¥1889NTEUIUNITUTD

Anssufiasdnsvieyanaasmululassnsieningnsemeuisesaiielvldsunanouunuy
videUszlovilusuiideniawy Tnglisndudosamunielininenslusudu o Fsenad
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1) Mmsawplunsiausdndaeiviouinisinl esdnsamuiiieinmn
wanfasiBeuimsbmiiiduamsvewueuiioneuauswanaviongugnafislmudesmsiams

2) Mmyamulunsideiaziam asdnsamulunTideuasiauianiy
maflevianmalladvidouinnsnilvaififidnenwlunsairsmdesariviousnnslnl

3) nsasulunsusulssmmannsalusumaluladvdedunndon
psAnsas Ui oUfuUTsAuaansoludumaluladviod wnedemanziiioliansa
povauBIAAVangeIAafUAnadesld

4) msasulumsiaumineinsyana nsawmulunisiaunnnusiuas

Vinweuasyaanstitelianunsavinuluauviselasinisianeniale
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N8N URANIENITNALABIN1TIATIEYIRaENITUT T mungag
FaLau 19991nliAudesiininnIn1samunaly wazn1samulusueniznienavinli
a ] A Ao ¢ v a al
godelonialusiuauy q Ndavessdnsluszezeny nsdndulaiFeinisamuaniznienls
NsaNegNTRUADUKAATIAmaN1egIRAwazn1sRUlRNauagALiiunTg
2.2.3.3 N1589@15N15%1191u4547U (Collaborative Communication) NMS@0ans
< a Y [l = 1 1 o a [ 1 v

JudsdAglunszuiunisanusiuiisluiddauniy Wesniviaeaiuasniigauines
auswdwiealilgguniuinnuldegeliuse@niam (Sudusinghe & Seuring, 2022)
Aty nsdeanshAuaziuszavsnmiludsddgnglivneudlansiases Ingusyasdsy
L8 ARIas AU TR THAE AMUALKUNTFRESNTRIY TaNdvingUssasAlasnagns
d' 1 = = d' v 14 1 vV o 1 d' 1 = & 1
n13deans egnaliseilou wWelinnaudilainssdewiegelsmesiuiislulasinimioly
guuty In1slindnnisvesnsdeansaienisiledandla nMsaudaiuiveauila n1s
@S UAS19AINANSINAY WazNIShanIANNAALTURg 1Ay LWalanialyideaisvany
YDINNTONATULUY (Farouk et al., 2020) 1 NIFUTEYUNTONITAUNUINIY LA
ToAN wnesulal seLA30loNTEREANTOU 9 MMNTANAUENIUNITAILALAINABINS
578911585 195189UANNAIRTMazNSAARINRan sAIE U A et ududAey

=~ v v ) o & P = aa
WelvnaudnlaniusvadasainiswarainsauSuussmuaNdntu Nilinsdeansinuay

fiuszansanmtuladuddglunslieusiudeluildgumudullegdiussavgnam

2.2.3.4 MIIANTAUEB3IUAU (Risk Sharing) fetdudsddlunisanainy

a

deawavaireanuiulalunsanfiuauegidivseaniam nsihauduiuluvsddgauniy
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finidhanudssng o Feradunamnlgmniatungaviesuanaufionsdmanszny
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ABNISHARN N15IAN1IAMIEITINAUAITATEUAR UV UlagdinsAL U SAUAATGT
(Solaimani & van der Veen, 2022)
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Y
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mdululansnnglukaz meueniitldguniu Wessyuaziasizinnudssiilululifiens
NATY 53EINTIAMToY L NALALLAEITUAIESRINUNEITNEN 9

2) ANSINBNUAIILLABESIUAY ma‘imﬁuﬁudé’ﬂumimqLquLﬂai’]’ﬂmi

a . 9 a U A o a A [ P v

ANMULELY SIUDINTES 1A UNITAEUNsaS UL atuaudsaildulUle F99n1asiuianisasng
WNUE509 LAz smuuaNinsnstulnanlunsaliinUgm

3) ANFARNITANULESALUUTINAY Wun1sasemusiialun1sIaAnng
ANUASITINAY LAgN1TTIUETIVDIAATIUNTIANTITAMIELY WU NISUUMATLINTIBAY

Wd@ea karn153unulunIsynenu eI tulIsN1sIANITANULERS
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4) nswsguanunTeulunstignidu mssuiuiugAlunmsnisuaiiy
wieuuaraiaununsuftAlunsdaniau wesuiledunuidssitliniada wWu fusssumd
audaudslunmsdmietamiliatuilssny

5) NMSAAMILLAZAITVIUNIY NTAARILLAEAITNUNIUNANITIANITAIL

deoesuiuiiegiuaunisuuianinualilgnuldd vieindesUfuuawmunisiiie

Y

v A

mMsdnnisanandsssaniuluisleguniuteligmamnsaduiie
audesuastgmiiintuldegreiivssansnm wazadanuiulalunnuamunaznisg
fafuvesgsfasmiuluszozem

2.2.3.5 mMslim§neanssamriu (Shared Resources) iitelilassnissiulegng
fiuszavsnmuazandliane mslininenssuduindrsanaugayde Walszdnsam da
m%’wEJmsﬁﬁmmaﬂ%ﬁmﬁuﬁﬁﬁaﬁ (Brun, Karaosman, & Barresi, 2020)

- msuvsudeyaiierfuanudesnislunswdn aauznisdedudn
uunsHER wazdeyaiiulszleonidu q viliafaunsonunuuasdnnisaudosnisle
pg1TUTEANT AN

- mslimsnennssiudy wu adadudn vuds nieddu 4 Aaunseld
sauiuld toaaaliinonaziinlsansnmuesnsvinu

- nsuvstuandvans uagimalulad i anunsaldsaudu wu nagld
Tasaaireszuu IT Mdeaty miensiimaluladuvuidniitaeligianunsaldanusmild

- MsutstuanuduRaveulunszuaunisvienisuinig Aaunsasiiv
mevihauswiuduluegneiiussansam wu msudmihiuezanuiuiaveulunisauay
AGIEUAN

- mslim$nenssaufilunsnsusulagiaundndsilval feanansa
Duuszlevigegalunszuiunsnaurulazn A wag i

- Mslgnsnensuywd il Inensuuadunug anuaunse way
Uszaunsalsiuiu iieligfvhanusuiuldesnaduusyansam

nsldmsnenssufuduisidfnylunisadaanusiudofiudawnsslurasly
9Unu wazdaeliginannsalininensiidegodredivszannmuasdivsyansnalunis
Afiuauvewinglgaunu

2.2.3.6 nmsfnaulasauiu (Synchronized Decision) n1sdnaulasiuududs
dgluanusmieluidsguniu esnildgumudussuuiiuszneusegAmane

dhafisevinnusniuiioUszauanudnsa nsdndulasiududelivnaddanudiloas
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v oA o - a4 da X 1 | Y 1o a a v a ] Y

Suilefulgynivseanudssiiintuluiiddaunulaeg1ediusednsnm nsdedulasiuiu
lulggunutianuddyielvnsounguynaiuainisaiuau wasyiglviiiddguniu
aunsasuiladuanudsusaasanuinmelaegradiussdnsamuwas gy (Uddin &

Akhter, 2022)

4

2.3 walulaglyuszhvg

&9

wAnnudyayuseivgg
3

Tasuanuauladnaiudiefiniinddeain Google @msaimuITzuy Al 18%0791 AlphaGo

v

nisunIued1esiaiiia Inglud a.a. 2016 Jgy1Usehvg

wazanusnewuztinaulngilioa¥nusudniniaglsUeens Fan Hui luveduld (Granter,
Beck, and Papke, 2017) vilinnsthlgygussAvgunlddunwimsluimunUssmanininsg
FWAVLBNYY ILFIUALAINAIUT PUNITUUITULAL AN INLATYTN VDI TENAL TR ET

a s o

Tutaydudgyauseivganunsavinulanaiegueuuniuanudenisves fnuuas

o«

) [

n1seankuuves Wwudundn Ingaduaiunsavanvesdayyiuseavgludagiu 4 o
(@inuimUSTUIRAITE (89ANTUNTL), 2562)

{. L%ﬂiuiaﬁmiﬁauimaqm‘%‘m%’ﬂi (Machine Learning) 1unisvinlia3esanunse
Souslarenuesnndeyafiisinuald lnedygruszAvgaiunsnifsuduaziamn
Uszaunsalieisonluda

2. M5UTEIANANIWI5TIHYR (Natural Language Processing: NLP) tunailanis
vilmasenhanudilaniwinagseiuvesnwivesyudiedanasfiufiannsalsyanana
MUY 1A8NITUTZUIANANTITITUIA fdumounsiau 5 Yuneu Wun ns
AATILIN1909AYTENBUVBIAT (Morphological Analysis) nsatasiziliginsalvessylena
WaIAN18Y (Syntactic Analysis) N15ALATIZTRAMUNNIBVDIAT AIBAITATRUARILAZUENLEZ
sUdszloanazhionsal (Semantic Analysis) n153tATIRiAUnIIeYsEleAINUTUN
(Discourse Integration) wag mi‘imeﬁLﬁaLuJammwmaé’w%yjamﬂﬁgwau friuan
(Pragmatic Analysis)

3. N15779UKU (Automated Planning, Scheduling and Optimization) ABn15a319
wadalfia3ewmseneufimesaunsadnduladienisidendiduvesnisnsevinge ns
sidunuiiilonaganlunisussaitmaneditmun TedyyUssiviashounmudunon
(Workflow) fisnivun warasliaszinuiiiausideuiesaduliantunsuliiaig

bANNTEN
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4. NTIATILVRUURAEINGY (Expert System) Mg wAliAnTsidguluuANansaty
nsfndulavesuyudliLninIeEnInTonouines LneABUNIAOTILAULUUANAINIT
lunsdpdulanideivyegimyed el msiauszuvzgnesnwuulviinisnevausuas

saaulalaagnesnis suisdesineaflunisinaulaseanid

[

5. Speech Recognition N1333deauazAmadumNasalunIsssyAwazIa Ly

9

Y
I a [

n1sua newdandedmndususuuneeuiiunesaiunsasiula Inewedulssdndsmndy

Y
& S o o ado o SV v ° = a aa =
nuguidlimdnriwazidanddasuisldaunsadilarugas (Slang) niean1dniiinisde
AnunedeguingUlugle

6. Computer Vision fe walansvilmaseseaiunn lnedingussasdiiovinle

9

(%
Y]

w3osansailalassadisuazyadiAgiidunudnvuzuesnIn sauTNEINTasTY LAY

L4

Uszanananmludnvuegiindreadsiuanuaunsalun1sueaiuresuysd
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7. iugus (Robotics) 1undddwvalulad Jgyayruszivgidesimanivgisiu

<9

Jennssuliiii Smnssuieiona warinenseeniinmes uUszgndsanfuiiesenuuunas
fauasesudliiizussazindoulmunniesiulunainguszasdnistdau Msdondu
Tagvhluin “vugud”
2.3.1 MIUTLIANANYITITUYIR
Un3vnslalvafdenuves "nsUsEIIaNaN1sIINYNR" (Natural Language
Processing) (5ol

Qiu warAmy (2020) NA1I1 NITUTZUIANANIWITITUVIA WJuav1ves

a sa

Tyausshvgndnwinazimunislunisiireuiauwesitilawazasstennuniwuywdle

9
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Hardt kay Glickstad (2022) na177371 N1SUSEUIBANANIEISTITUYR Wuannueg

yusedvgiinertesiumsnlasarasisteyaneglusuuuuvesnwiauyud lngiiaue
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snsuazimatialunisdnnisiudennuuazdeyanifeiteslugluuuvesniviiieli
ARUIME AL TIINUiUTaYaNwIsTTHYIRLARE U AVE A M

Ding wazang (2022) lenanaliin n1sussanananiwsssuediduaivives
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Anukardygnussivgnyadunisiaunituasmalulagneygnlineuiamesidnlauas
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Zekaoui hagAny (2023) Na17131 nsUsEItanan1w1ssIHERLduaIvves

6 = 6

Inginseeufinneinanyisnslumsdilaaglineuiunwyudlaglineuiunes uas

[y

Jatiunmsiaundaneiiiuazlunaildlunsusznanatoyanisanw fadudnddnes
mavilireutumesanunsainuiudeyan wildegatudszansnam
Elmarakeby wazag (2023) loni1al3 MMsUsTARANaN WIS ITNYIR DA
yafingnsnouiunefuar iy ussivsiitunsfnvuasianmadawaslunafidiels
reufinmofidilanarUszinanadeyanieniw dududiuddguesmsvinlinoufiunes
ansailanazmsdeansiuayudlsognsdiusansam
nA1deIuveeindvIn1sananIaunsaasulain n1UsELIaNanIwIIIUYIA
(Natural Language Processing, NLP) Lﬂuawmﬁuaﬁwmmiﬂauﬁama%uasﬁmmwﬂssﬁwﬁﬁ
wiumsnwwagiannlusaiiflunsdlauazUsssnanateyaioglusuuuuresnuiuyud
Tnadwanenanenisvinlineuimesanunsavhauiudeyaniniwmiaegeisednsam
uagadefuanuitilanaznseansvesywd femufamslianginnumneveadonin
nsaf1etenu wagnmsviiliieSesdenouiunesarnsaldneuiunviyudldegiady

Uszdnsnn lnelinsuszendldluvaiugpamnssy wu nsieseideyadediruoaulal

Y

¥

n1udan1ednludf wagn1simulssuug ¥aedesdanses sJudu n1suszuiana
awissaunAiiunumadglunsiiliaoufinmesidlauasdearsiuuyweslusiuuy
m‘t«mﬁmwaaEmzﬁﬂisﬁm%mwLLazﬁﬂUgimiﬁwmLL@ﬂWﬁm%’mLazm‘%aaﬁaﬂamﬁama%ﬁﬁ
Uszansnmlumsdanisdeyamaniwiuagnisideans
2.3.2 99AUT2NBUTINITUTZUIANANIHITTINYIA

nsUszananan w1sssuIRanisanUelaiduansdau taun asitanudila
ANTIUNR Warn13adenIusIIIR Felianusasuunseazdenldfeil (Chung, Fong,
Walters, Yetisgen, & O’Reilly-Shah, 2023)

2.3.2.1 AU RN TEI5TTUYIR

ANUETIRANI55INYIR (Natural Language Understanding: NLU) %78

Taseadnadilanwisssunfuasinseilaeusnuuiie wendnuel 01sual A1dRey 18
Falluueundintunisguagndiieviaudrledgmiignirseavlidinagfenamie
aednuaidnus Mwmansifumansfifeitostuanunnereaniy USUnveInTE uag
FULUUAN 9 989011 Fatuiadudesddyfiardosdrlomdniiiddnysineg veens
UTEnaNan1¥I5ITUYR BaZNITUTEIANANTITTTUTIRTZAUAN 9 laeA1Aniilanizung

mdildrurilulusedusing 4 vesmsUssanananwIsssuwAsisd (Cai et al., 2023)
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1) Phonology \Judiunisvesniwimansdmunednisdnsendes
agnaduszuu §131 Phonology 1nann1wn3nlusias #adin phono vanefiades uagen
M9¥18 -logy vuefiaAInA Phonology Fevdansldarununeve i s o 3iva
AUV YBIN LY YE

2) Morphology @us14 suaaﬁwLLamﬁwmammwmaﬁLﬁﬂﬁqmﬁ
Bun31 e Morphology daUszneusesssumfvessBuguainmies feeg1aves
a9l A191 precancellation au1safiasasdugIWINEIan udumlIuA
Fwenaandu Mewd fuhati pre sV cancella wazAsasie tion NMsRRUVERIAY
ileuiluynd ifsadelidlamumneiuyedamsausnmitlsidinoondunmiedily
WU nMsiiudsering —ed Whdunsen iunistsueninisnssviwesnieniuintuluedie
mitldansnsoudsosnuasiirumngldioadonia Lexical morpheme wu 1y 118 Aau
9 W - ed, —ing, —est, -ly, —ful fisrufunhesZenimesmisheinsel wu Worked,
Consulting, Smallest, Likely, Use wihemmshnsaidfatulunssuiusenimiiee
fignynly W -ed, -ing e fignynliannsautseenidumisemiuuazmisemeyiius
maiamsimiusmdlUlum ezasumnavyleinsaising 4 Wy an e yana ensual
viruaR AMNLLLeN uaznAdeul

3) Lexical TuAnAnv0uywduas ssUUNITUIEUIANANIWITITUYIR b
N13AAUAIINNLIBTBIAILGIAZAT N1sUsTINaNanateUsznntelidnladdwila 1ag
‘UﬁsLm/luﬁﬂﬁaLLﬁﬂmwﬁwaaﬁmmﬁm%’uLwiasﬂ"w (part-of-speech tag) A1fiaL50Y
wiiidudiuniwesdyalduinnimidsdruagldSunsimunuiindruvesiyaditiog
Lﬁulﬂlﬁmﬂﬁqﬂmuﬁwﬁlﬁﬂﬁu TusgAudn n1suanInAmINBaINAgNUNLTIFIEM
Adaumedien luaruduade lussuunsdsenanan1vsssued 1nesssunivednis
Audumuazuansnasuluaungufanuvueild daiulussdudidnd n1siasiei
Tnssadvasdwdunsmuaumnevesednsiuaz Part of Speech Tunisiaszeii
Yomnuazgnuisoenidudenti Uselen wazdn Arfiamisnidenlestu Part of Speech
wnnimiladazaonadosiu Part of Speech Tag Afualtnnniiganuuiuniiinty lu
FEAUAIANA miLLammmwmammmgﬂLmuﬁﬁwmiﬁwum Part of Speech Tag 7
gndfes Getneiuamudlaluaumnediddlalivessslon Tdmiunisuenaadnunslag
Tnszuaumanng 4 iy nisaudmgn n1siu msded Wudu dmgn Wy i’ 'the', and

~ M va | a aa aa A
18 "ﬂggﬂaUa@ﬂLu@ﬂﬁﬂﬂ‘lwlﬂﬂaju%ﬁﬁiﬂ b ﬂ'ﬁmﬂ'ﬂqlﬁ/]llﬂﬁnllﬁlnﬁLLagﬂﬁqﬂﬂﬂgﬂLsﬁUﬂu%ﬂ
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4) Syntactic %a931nn15%1 Part of Speech Tagging TusgdAv Lexical

[y 1 [ 1 =~

° <, a a o | o o S a [
f’ﬂﬂ%gﬂ ﬂﬂquUmaLLama%gﬂ ANAULNDEINAIUAEN ‘Dqﬂuuja‘ﬂgijﬂﬂUL‘Uu‘Usgiﬂﬂiu

9

v J

sEAunIeA wunisadsseleaiigndedlaenisinsisilassaiidheinsalvesselen

v W 1

v s o A Ql‘ v o P % ! o & Ay
NﬁﬁWﬁ%@ﬂi%@UUﬂ@UiziﬂﬂﬂLNEJI‘VIL‘MuﬂﬁWleﬂﬂiﬂﬁi’NizM’J’Nﬂ’] LUumgﬁ]ﬂﬂU?ﬂﬂ’]iLLﬁJﬂ

aady i °

UATIZAT 192U ANIANFoA1URLIBNINAINL 0L UTI UL B UAUAINANIEVDIA LA BZAN
FEAUNUINAIALNTIADUAINUAT AIMgA Morphology wag Part of Speech ¥B4ANTEAU
Adnrlilanasan nsaguaIRUAAZIUAUASIINIAIANN ) Laye1aaiNasonudila

Uszloame

' 1 '
a o o = = o =

5) Semantic TusgAUlUNEAYNAAABNITANUAAIUNLNENYNFDS
vowselen WelikdilannunanevesUsylun uyudieserfeninusifertunmyikasiuIfnd
a | & oA ) ' A oA a Ay v
fegluuseloaty winIesdnsliaunsowetowwiAnmailanisuseurananinumngas
fuaanunaneidululsvesusslualaenisuseuianalasaas1adamssnevasusylumiie
o o r-:l' r-:l' v t-:l' -dl o 4 a o o 6 1 o =) a 1

IpdATNEITeININTIgALT oAU U fduTuSsEnIeAmTaLWIARA1Y 9 Tulselen
fregradu Wkauseleanenu "nneuns” wiinazlilausenaunlem1ase wasLuIAAT
AE799 WU "Tnuanstdirie” "Unnanstivge" "unaunun” 13e "@asua" n1suszulena
SEAUNEITIULBINITUAAIINAINIUNIAIIUNLI8VDIANNUSTAMEURNEra180819 (Smith,
Vacca, Mantegazza, & Capua, 2023)

6) Discourse Wil115¢AU Syntactic Wag Semantic AxLAYIVOINUNULE
AMUE1IUTEEA WASEAU Discourse ¥89nN15UTENIANANIWISITHY R ILLNBITRINUUSE oA
1NAIMNRIUSEIEA LNYIVBINUNITIATITILATIAS1TINTTNLIAENIS RN BT ENIN9AILaY
Useleaelinulainfinuaenadesiu lneiulunnuauifivestennuidennunuialag
nsAmNANduRUSTEnIUTEluALazl e lATIAs 19190 1NNl uTEAUsNY 9
(Pan et al., 2023) s¥AUNNUUBENGNABITEAUAD AINAZLBEA Anaphora WAEAILALLIEN
Coreference A NazduAU8s Anaphora Mlalagn1sandendnwalfiensdslag anaphor
A Y a v 1 a Y 'Y ' | a
waunlunisansdenldludennumeaumuneifediu degiatu () wie n Taziuugeaaty
& o < aa ] o 1% . & v ¥
Fuseu () wnduauaain 11 1) wag 1) $3uiuasne Discourse uywdanusailalaagng
FaFaassnwn w1’ Tu (i) waneds “we n” Tu () nsfinudd “w1” Juegiuddn

Amiledn “we n” Adauensuntiludeniny wnlissyanuduiussenitalasaasians

aoell Aldaunsadaduladily we n fsldeglutusousazlasiiaain auasiBenves
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wWNUNANYI LA lAENTIS AU TN IUATID9D e nanwalAed Ul uTaAU Ludunaudlfay

>

Tuwoundiadu NLP #ig 9 Aieatasiuaiu NLP seauas Wy n1saslienans nsietaya

Y

&) v ¥ @ 1 ~ A I Y a1
Wusu lng Anaphora ﬁ]%@jﬂL“U’]iMﬁB\IWUHigU’JUﬂW{L@ﬂiz‘U’JUﬂ’ﬁVTUQ‘V}Liﬂﬂ’J’]ﬂ’]i@’N@\‘li'ﬂM

7) Pragmatic Tusediu Pragmatic zyjadiuluiinnuivseliioniunain

(%
v A

AMeuaniilemvadonars dnazingitesiudsidyavaneiuasdadiigilsoyiny seauilag
a L4 av M v £ ' < a v A o £ a ado o
Ansgussleanlilanalaenss anuianlanuisanuduasadiiierihanudiladenmas
wadalutanw lngn1sinsenuiun Wenvgldnsinaueteauninnumneiisysslen
Ldmgizaswasviunlilalideyanmiziatgani gaduusslenlunaunguins ol
Pragmatic LN AT U (Meque, Hussain, Sidorov, & Gelbukh, 2023) mnmqum%a

Pragmatic \inTuidlaymnasie 4 lasun1siannudennufiuans1aiuy usgiuusunved

Y

1
=2 a 1

Fornu vunvestenmetaisnsdndastlendu o vesenasifiedtudsdidninase
arudlaluderuuazaruditugiuosieunterdyn dimnmmnefununAniiuanisen
Tuderutiunsiesganumnesaduluiiaenumnemnuiadnuivesd uinsiesei
FeUfoRsjatulufianumneiioyunud sferusumuaruiiugumemnnan wu Usslee
“Do you know what is it?” gnfiaaudndu “nsanuardagdu” lunsiesiziids

v

AUV TN TeATuf iR Ussleaweiuenanuneis “wanseulinelonay

Y

Anaranainninun” Tun153ATI¥9 Pragmatic AIUU N19ILATIZRAMNRUIEABNITANY

ANUAURUSIENINAMANINIWIIN 9 AUANUNLIY WANITIATIENTS Pragmatic Ao

=

ANSANWIVSUNN LN NN ALY LaVD9UI I UNITHARIBDNNIIAIE N1TILATILLTS

[
14

Pragmatic HaglvifliAunuanumnedidesnisvesdomnulasnisuszgndldanuiugiu
ANUUTUN
2.3.2.2 MIATNATYITIIUGA

NTESNMEI535UYIR (Natural Language Generation: NLG) AonTgUaun1s
a8 Usslea wavdonifidanumuneannsinaveniely iudumilmesnisuszanana
mmassmwﬁuamﬁm%ﬂu 4 s¥ey (Guo et al, 2023) lown 1) miismﬂmma 2) N9
NIt mngzusiqualdodalslaenisseiduaniunisn 3) uvasteyanisdeans
ﬁﬁaq way 5) mwﬁﬂﬁqLLmﬂ,ugﬂLL‘U‘U%mmﬁmiaﬁ’m’hmﬁummLsi’fﬂﬁl Funeudfey
TunszuIuNTas19NIBI555uTR Av (Deepaisamn et al., 2023)

1) Aineideya Wumsiinseiteyaiifesnisuvasduteniu 9819

oy 4w R

Judiaw wu Jeyan1sdsdeduavisedeyan1anisiu vietoyalasaasng wu Joyanisng

VERAERLL
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2) inuplassaistonny Wunsimunlaswaiidonnuiiagadne wu
Usgleasudu Ustleadugn uarlaseaseveslselongas s1udisnswendedeyaly
RIRRH

3) matdenAuasaiauselen lWunmsidenduavadauseloaimanzay
mudeyanimsziiun lagldnglisinsaluazddwingnivueaiamin enaldmatanis
a ¢ v ! A 9 vy a
Answiiarsiudeyalulsslensng o wslvideanuiniuvaig

4) n1sUsulgenaznsasenualsy Tudunaugaiteazidunis
Usudgalselemnastanunaiistuie iliauaisnunaziinnudidulaiudnuuzees
JayansouTuniinnug

2.3.3 lumanfledldlunisussananan wsssuen
Weruinasesdnsansaviumnilsuivanssvesuyudlalaonisiininug
Hugusaznalanislivana AU wmanslasunisiisialaensdugluuunguie
JULUUBY 9 F9azyaelvinsruiun1sdnludfvesn wnsssund afifiuay n1358Uu3UeLAT oS
B TmuInsvesdane3sunvinlusunsueyuuuuuule nssuiunsiugldiiessy
anvuzdaneToRNugIUYedanasiunirueadalasunsusulimnzanlagn1sInmeduavd
AVUASN¥AENTTITMaTAIATLATTURBUNTSISEUS LnanTiieuivaanIe saunsawusla
Ju 2 dwlng) Aewvurinie wazuuuidenujus Bnnsiulinanusoaisdoyaduasigild
= ad = o 1 2 A ad = a va
1H99a1nI5nsmatiasisuuudnaainisuaniasanunazidunivainviats J8nsienuun
wuldnuldfniuazuszdivanuunaslunendslagnieuarog UuiugIuYeIn1sdLne
lnelumanienlilunisuseuianan1wisssuyanal
2.3.3.1 Naive Bayes Classifiers
i [ [ acg 1 ) = a a 1 <

Naive Bayes 1Ju8ano30uANNUILLTUTIDINIUNG BAHAMUIBLTY

LLazmwﬁumaﬂ Bayes Wi 8YIUNELANYBIT DAL (Ou, He, Fournier-Viger, & Huang,
1 1 = a L4 (% 1 o 1 [ 1 < ° v
2022)wu 917 3eUNIANTAUINGNAT FrelunisAwiuauissiluvedwsasuind msu
1% A o A 2 aa 1 I = v A o
PannunivuaLazdRuLninunasilugean naufunves Bayes Wieviniuieniny
Wnzlureyeaulalagedoanudinuisdulouluiionaferdesiugatiu nsdeniiuily
NLP lngldmnenuszinm Naive Bayes 819aglunuuni (Li Li et al., 2022) W N5uUddu
e a o & Aay a ! 1 ] o [ = o/

wazn1swla wifdnsdrsaaluiunnluund wu nsuusdudmsunsiteuivemisn uag
MIseyenasdmsuAuAnfiuLatowianse Jeynives Naive Bayes 9199UaIR8AIN
| < [ s (J ¥ o v O a a1 i £
WnsluluguddlenualutoyanmmageudmiviussuvisUssinilidegludayanis

Hnousy
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Naive bayes classifier

@ Classifier 1
) Classifier 2
@ Classifier 3

A 2-3 Naive Bayes Classifiers (KDAG IIT KGP, 2021)

2.3.3.2 Hidden Markov Model

Hidden Markov Model (HMM) Aa5¢UuninIsiasuinvuseniIneae

a s

anuz Tneasedydnvaliondne i dullladuaindusiasi granuznilululivazdaydnval
wizenafivwining wallveuwsakanduiidndaaunsassuienadnsle uineluvesszuy

gngeauld (Glennie et al,, 2023) Jgymunsdsemsanansawnlulameniseuuu d1dunily

(Y L3

vosdeydnualienying Auinmuhasiuvesaausdadasauivilianiuziuluiediiu

o

sUBvunsenuaduaIndanuzdnazaiadudydnualiomnaane nsineusudeya

1))

nledrydnuaiiording Ineadsiernuhasduvesaindanugnioodnafivans fudoya

<

e &

2D

9 Y

Wn91ge lma Markov gninldegandeuinsdmsunissindes lnenidiuednnazgn

(3

o w 1

uAtuawurehedeusiazsa (Aoudni et al., 2022)
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_—Observations

T Markov chain

®»  ®
] P o
E)—E——

AW 2-4 Tpasauiunniaen (Hidden Markov Model: HMM) (Arora et al., 2019)

- — EE—

Wi 2-5 aodnenssuiluvedunasaiiusndaen (Hidden Markov Model: HMM)

(Mao et al., 2019)

2.3.3.3 Neural Network

L%ﬂﬁﬂﬂ’]iﬁﬂui"uaﬂLﬂ%laﬂﬂ'auﬂﬁﬁﬁy W Naive Bayes, HMM @
g idulsnandndmu NLP udmeludud A, 2010 wdetneussaiienlfivdsy
wazUFuugeau NLP Ingmisiseuiaaaudaviateseau nsidanulassiigussamineudiu
Tna/lu NLP ffu Tnedaulngflddusunisilasn Tnedirsing o zuansluguvennines
nnweswaniansalfifieandisfiadeuldlnensdunmaalnddalufufinneesd ns
s q vedlaswiguszamitenasdanaldlunisisdeya msagudeninu nsduun
YoA213 nsuUasieIAT e NNTAATIEYANNTAN uAZN1STaNANA (Yamazaki, Vo-Ho,
Bulsara, & Le, 2022) Tutausnyaiulufianitinenssy feedforward uag Convolutional
Neural Network (CNN) (Kattenborn, Leitloff, Schiefer, & Hinz, 2021) k@ luL3a1a oyl
#nifuldinlasstnsszamiiAndunldid edvuiunesdfifivadostumilogsou q

Usglua LSTM (Long Short-Term Memory) %ﬁLﬂuEULLUUMﬁﬂ‘Uaﬂ Recurrent Neural
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o [

Network (RNN) Tglus1usng ¢ (Le, Ho, Lee, & Jung, 2019) W1 ASVITUNgAT Lagn15viune
Wteuszlon Wedunanisdadesdlufiemsludrmtuazdnmds $nideiedisia LST™
wuvaesfianslunsdlvesnisulasieiniss aandlnonssusdisia-maensiaarldlaglyl
NIUAAVDIINADTBUNALALLEIANA TnssteUszamidisuansaldifionnnsalanus

galyivmeiiu wu anuzluswandsdiduinuneey Turazi HMM yiueanugiieuet

Convolution Neural Network (CNN)

Input

Output

Pooling Pooling  Pooling ="
-qmamsdeioiiy ._Horse
Zebra

- RS "Dog
SoftMax
Convolution Convolution  Convolution éﬁtr'“?ﬁ“o‘:]"
Kernel ReLU ReLU ReLU Flatten
Layer
Fully
Feature Maps ———Connected——!
Layer
| | I
Feature Extraction Classification g’l‘:glat?l:'t'f;:

mwﬁ 2-6 Convolutional Neural Network (CNN) (Nafiz Shahriar, 2023)

Recurrent Neural Networks

Hidden Layer I

TN
X O™

E '//; 7
S . 5K o
S =252
X R X £
£7, i;/,’%§ ggz\\\ 7N\
7. 6’&\\”/

%

—
)
>
o

—

=
=
o

=

AlLabPage

mwﬁ 2-7 Recurrent Neural Network (RNN) (Sudarshan S, 2023)
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2.3.3.4 BERT

Bi-directional Encoder Representations from Transformers (BERT)
Juluwanlasunistinevsuaramtmsendennuilifitendudaiegly BookCorpus uae
MNRENLI8INgY TuwaaNisaUTuwiseg Wazdun o TuAnuIund iU NLP #ing 9
(Yadav & Singh, 2020)\1 MIRBUAIDIN NTAATIENANNTAN N13IANNIANYTEAIN N3
Hauselam nasianuanuinuludoniy Wudu lumaildneineuntiniagnsiagou
Jaanuluirmaneldslddmsunisasiausslealaenisinuneaonld Tuvaueiluwa BERT
A5298UTaA NN U AR ANIaNS aUAWNBANUN AN W ARTY BERT Imum3aunistle

a ° ) [ o aa ) = ' avy 1 a
muvsundmsuusavaidogluteniy Fawand1eainlumailidduiun (word2vec wag
GloVe) (Di Gennaro, Buonanno, & Palmieri, 2021) fragraduludselon “ormasagluis
Handuiefuian” way “winnasazluiisuinaisiienauduy” word2vec 98in1Suand
6 d" o [ « ) 5 al' a1 1 U

NNLABINLITIENITANSU “sunAns” Tunvaeausylen Tuvaeil BERT aediAnsnany n1suwans
NNRETEIMSY “5UIAS” 1189970 BERT WansanilvAuleuinde 512 Tokens dAowminna

a o A v 1 [ o o Y & v =
NINUAINUVDAINYNINABDILUIDDNLUUAIAUYDANUEUNAIYTI8NTAY 512 Tokens wabUy

9911AY09 BERT L0931n01alun1s9nn1safudonnuaunlg

ﬁl’ Mask LM Mask LM \ /@/@@AD Start/End Spam
& =

BERT BERT

Masked Sentence A 4.- Masked Sentence B Question ' Paragraph
K Unlabeled Sentence A and B Pair / Question Answer Pair

Pre-training Fine-Tuning

AW 2-8 Bi-directional Encoder Representations from Transformers (BERT)

(Erik Storrs, 2021)
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2.3.6 MIUTLYNAENITUTEUIANANTYITITUYA

n15Usrenadlin15UseNIaRan191555191A (Natural Language Processing,
NLP) duagudnagldauuinunslunaisaiviveddginisuasgnainnssuang g fail
(Abdelfattah Saleh & Weigang, 2024)

2.3.4.1 prun1sulanis (Machine Translation)

n15UsEENA LY N3UTENIANANIYITTIUYIATUA TUNITUYAA 1Y

(Machine Translation) 1unilslunmsimaluladfifoglutagtuuliusslovilunisaing
w3 osilenvanusnludiidanuuiuduwarivszandamdu n1sld NLP Tudiunis
wUaniwn su'asslﬁsgﬂummaa?fammazLLaﬂL‘U?{awﬁazﬂaiw’mﬂmﬂﬁmmwﬁ’ulﬁ’{asm
azanuarsiniil lngludndudenieugniweng q luseAuld e 5¥UU Machine
Translation 7§ NLP aunsauladennuviediemainmvmilsludsnnvmidaeld
ImLmaLLazmﬂﬁﬂmmamﬁaLma%ﬁﬁﬂuiﬁmﬂﬁi’faaﬂam‘wwm 9 SaudANUEINTalun1sla
amnuvsnowagheinsaivesniw Taeyjuuluaaunsaifinimgnéosuazaiudaeulunis
LLﬂaLﬂuéﬂﬁﬁﬁﬁy (Klimova, Pikhart, Benites, Lehr, & Sanchez-Stockhammer, 2023) &u
nsudalena1smaivinig msuadennuniegsia usensdeansseninenguauildnim
9N

[

wananil nmsUszendld NLP lu Machine Translation afiarnudndsy
TumsvigsfaseinsUseima msvieaiisauaznisdeanssyninalseansifiinguszasdsng
sufsmsddsdeyanazanuiislegluniwising q fannsadialenalinisuaniuasuma
Fausauuazanuisyninssmmdudosinetu femimansaves NLP Tumsulaniw
§aluild gaumlananusadiensonazuaniudsulssaunsalldegwreilosusiuinvinas
s IsuTLAns Ty (Deng & Yu, 2022)

2.3.4.2 fuN5IAvIIAvYUandul (Text Categorization)

N15UsEENALTN1SUTENIaNANMYITTTUNR AN TIANL AL TaAIY
(Text Categorization) uta3eafiofivilinsdamunamdeanuduseianunsasildedng
s weeiivszdvinmanddulugafideyaiiusinaunnuasnisdumdoyaidudedidy
Aen1sLluea Machine Learning ﬁL%EJui’mﬂsﬁanﬂaiu NLP silsannsaadnessuuiianunse
Somnavydonulaesnluli@ InglinuautRvesdonuiiothdeyalugnaursonsnami
wngay Taganansath NLP fivaesunisdamnamngteanny snussgndliludinusgdiuls
wanuang (Eligiizel, Cetinkaya, & Dereli, 2022) wu Tun1s9avanangyny nMsinvanmy

[

dlua N1sIRMIIANYUNAN kavnsTaniavyauditunisatesulal uenaniidalinisly
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sulunsnnsdeuanuwinzauvesienludiulsduazunanesumedinuesulaiiie
Jostuilomilldmrauviademe
2.3.4.6 AUTTUUNTAUNUT (Dialogue System)

n15Uszenaly Natural Language Processing (NLP) lusnussuvaunin
(Dialogue Systems) udsiifianudAaluweundiadusing « ludindagiussuvaunund
unumddglunsliuinisuasUfdandndisng 4 daudnislianutismasldaudanis
fudunsiamegnig lunsdvesszuvaununiienslimiutiemde mssuduazidilaiun
(Context Awareness) \{udsddy Wisliszuuanunsadilanasnauaussronudonisves
Jlildeensfiuszansam luvnigiidmivssuvaununiifigauszasdlumsdufdunisiens
W] nnssususunenalidnduunnin (Yan, Li, & Yu, 2022)

sruvaunuluefndniiunisuszendldlunusuiadn wu nsaauny
svuulauBawes ssuvaunuwaivThnuiissiureiifinuasiandneavesniuw sgralsiiny
iwuauwmﬁlﬁuaﬂ’aﬁﬂmamﬂ’ﬁﬁ'L?&Jm'ﬂ “habitable dialogue systems” &5 g
szuuwatiaunsafiasvhmsaunsuuseluiRluynseduresni NsBEUILaYNITaIN
Toyaiiegluszuvaununifudsdify nsfaunszuvaunuifiauaut® “habitable”
alemalsivusuiannsndemstuuyudlaglinwsssumnd fograsszuumaniuis
Google's Assistant Microsoft's Cortana Apple's Siri baig Amazon's Alexa kaUNa wdumantl
Hudthedwifidauaainaunsadilanaznevaus siomauuazidwe syt ldeeg
gnAelaziusEENSAm

2.3.5 LUUTIA0IN VLN LY
WUUIIa9N 1 WIUUIALYEY (Large Language Model: LLM) viu1afsluina

@ =

{lcyapﬂszﬁwﬁﬁgﬂwmmmaﬁwmmL%"ﬂﬁ]LLaza%f'm%ammﬁ:ﬁmm"lné’tﬁmﬁ’ummm@émﬂ
fign Tno LLM Tdeyaduiuummanndumesidn wisde unanu uazuvasteyadu o
LﬁaﬂﬂIumalﬁmmaaifugﬂLLUUG{Jmmm A Lazlassassuselealaagtauiugn (Shao,
Basit, Karri, & Shafique, 2024)

WUIAAUDILUUTIADINIBIVUIA LY ﬁﬁugmagﬂiﬁmiﬁ’wmamﬁmsmismlaa
TasaheUszamiiion (Neural Network) Tagianzegrsdsluna Transformer dsgniausiag
Vaswani et al. (2017) Transformer lnaln Attention Mechanism fnelilanaanunsali
ANNEARYUaILsNg 9 vesdeyalaetaiiuseaniam FaliAnnswawuuAnszlan
Tuwmalulaguseulanan1w1sssuyd (NLP) LLazﬂmaLﬂuﬁ’ugmmmimmaﬁﬁm \Wu BERT,
GPT, T5 Lazdu 9 (Devlin, Chang, Lee, & Toutanova, 2019)
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n1sunalulad Natural Language Processing lusinunisdnvisiavy
UoA11u (Text Categorization) Felivatenguuarvesdnsaunsadanisteyadenuliagie
I a a Lo -d‘ I dl 1 ¥ ¥ L a ¥ v l&( .
fusgansnm wazasrunIesdlenviglunmsrumdeyauazdnseiloutoyalvdedu (Fu, L,

[ [

Yang, & Li, 2023) atigaduniesllondAglugaiidoyailunsneinsdidyuasnisd

= td =

suidputoyaidus esdrdyetrsunndmiunisdadulawaznsdumdeyafignieanasd
Usgdnanm
2.3.4.3 pUN15NT03ALUN (Spam Filtering)

N15UsEENAINITUTEUIANANBITTTUIA LUAIUNITNTOARUY (Spam
Filtering) \Jun1suumalulad NLP anltlunisnsesdonnuandu (spam) Tudwauaznis
doanseulavidu 9 wietestunssuniunazuntlesnndudiudivesdld (Kinal & Hamza,
2023) ngUnidoauautudnidnuueiiunndsndeanuialuidudesmedonuas
Tnssa¥reniwn viedl NLP asldlainaidouiveadoniiotamnandoniufionsivaeud
Huauavidelsl lueamandannsnduinndeyasy donruauiiuazdon il
wuiesndulalunisnsesdoruidindesvnidi (inbox) wiednassuiaen (spam folder)
9e19gNAed N13UsEENAlY NLP lu Spam Filtering treantymdennuawlaiidhulungss
wnvnedidnnsedindvesililudinuszdriu daeligldlssunazneundudonnuisinuen
Wity annnssuniuuasii ssyAns awlunisdanisdudiue uenanisadunisatis
1nsgIuANIlasndedmiunisdoansesuladuaziiumnusiulaliiugdldlunnslday
Sumediinogsaonfuundeiy

2.3.4.4 numsannvaya (information Extraction)

nnsUssenely Natural Language Processing (NLP) lusnunisarindeya
(Information Extraction) tJunisuimalulagninissssugnfungaglunisuenuesuasaris
Yoyanddnandeyaiidutonnu lnegatiunsszyuazaiaiendnwal (Entity) viedeyad
Fosnnsandennna (B. Li et al, 2023) wWu e anuil wmnisal Yudl ke 510 1Judu ns
aftndeyamariiiirnuddylumsasudoyafifsadostunnudosnisvosldluuasuius

Tunsdlvonnd esfedumiitiulunguniofiuifiseyliarani wu
iwesilodumiamzluavivivils q msafndoyadidny 9 Inesalusiatiussansamluns
inauntiugwayUssansamesnisdumiitanune n1sld Hidden Markov Model
(HMM) udunilswesnszuiunsadadeyaiiduanuddyesnainnuids msduenans
waznsiauenanisumlsogiiusansam samfensduadidatumiide dsnsada

YoyailavnnszuiunisiianunsadnlUltlunaneingUssasd wu asiasy adngudeyanis



39

[

o o w Y %% 1l FR v I v
izqmmmg ﬂqiﬁ]@ﬂuﬁmwﬂuaﬂayjamqﬂﬁﬂj@Wi;lj‘mﬂ']ﬂu@lqa'mwu’] Wunu ﬂ’ﬁUngﬂGﬂfU NLP

'
=

lugnunsadadeyaiiunumddglunsvigliteyandAgnaiauasinlUldiiiAnyuselowl

4

lunateau luidnesdulunisAunideya nsasudeya nienisdanuinny

Y Y

RHGIRH
NAINNANYIIVOUAZLUININITIVEHN 9|
2.3.4.5 sunsasulaya (Summarization)
66 ¥ a ¥ ¥
N15UsEENA MN1TUTEUIANANIMITTIUATUA1UN1TAS U oYa
(Summarization) tJun1slémalulagnianiwsssumiieaisasuteyandeninunie
enansiflvwalg e ligldamnsansiuteyadidy 9 lnglideseruvmun ududamd
o & v a a 1% Y Ao o @& A Adw
AanuIndunnnlugandeyaivsuiuummauiaznisaumideyandfyduis aeivinnig
wiatla Summarization gagliaiunsaasindenasunidudsslevdaindeyauinuie
lnashwanunnevastayaduadull (Goyal, Li, & Durrett, 2022) uanann1saseasy
Tayawuunily nsuszendld NLP lusunisasudeya Seanunsaldlunisidilaniumne
N4915UNIYDITBAIN BNFIDENTY USEnausansIvdeuwilduauidnmiluludeday
soulatuaziuiltlunagnsnisnaiavesdusmieiminensisinualunisinaulaniegsie
) 1% vy a a 1Y) A - &
waznsIanTsteyalriiuseansnn lnemannis Summarization asnsauunduasslszian
nanaUIIUeNaNsNH (Elsaid et al,, 2022) fiv Single Document Summarization W&y Multi-
Document Summarization &usagussinniinisldnusasnisussgndnuansneiu wananil

9

Summaries §anansanusiuaesssnvmvanaonsasuinall (Generic) warasuiildiamiznis

[

Fumviie Query-Focused Bsiung fuinguszasduasnisldany nisvih Summarization #1730
ﬁ’]LﬁUﬂ’]ﬁ;}éﬂuEULLUU Supervised Wag Unsupervised Ingsyuu Supervised agdasldvayanis
Anaoudmiumadendomilifendemnionans dwsunmsSeuimelinifedddoyaiiiithedoe
(annotated data) 1 uiiugu waila Summarization fdnswamwaiemeadadig q 1wy
Bayesian Sentence-based Topic Model (BSTM) Factorization with Given Bases (FGB) wag
Topic Aspect-Oriented Summarization (TAOS) Lﬁmhﬂiuﬂ'ﬁa%ﬂaagﬂﬁé’fmﬂamﬂsﬁammashqrﬁ
UsrAvnmuasteWEliUsslsninndduandoyaiifedluusiaruiunuosny
2.3.5.1 NITUIUMINAUVBIUUUTIADIN W1 VUIN 1Y

NIZUIUNITWAILIVDILUUINADINIYIVUIA LYY Juduneuiifiny
Fudaunazdadlinnenssiuiunn FeUszneumenatstunouddaitielilunaaunse
SeuFuagimuianuasatunsilawagaien e 1iiusednsam eazidenves

nIzUINNTHRAILL UL 4 szezudn fail (Kumar, 2024)
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Sezil 1 ﬂ’lii’miaml,azm%ﬂafﬁayja (Data Collection and Preprocessing)

NTZUIUNMTHAIUILUUTIADINTIVUIA U ISUAUIINTUADUAIAY AD NI1TTIVTIULALATLL

=~ A

Toua forduilugiuilddyfaedmiuanuiduduasUssans imeauuuiiass
nssudunisludunouidosordonssuiunsiflassaiedaauuarasidonsevaoy dail
(Brown et al., 2020)

1) M353UT1UTeYa (Data Collection)

LUUIIReInIwIvUInlrg Aeen1steyalulTuiuunimiauas
varnnaneUseian Welvaunsaaseuaguuiunmantwlaininsnatasivanzandign
undsdeyaildsiuruenaUsznauie

- JaAUINNIIED WU MilsEeIYINTT I550UNTIU VTeRHlansIdu
Feelilumaiitlalssaianazguuuuvesaulusydudn

- UVAINKAEWATE 91n13EI3YINs Buledun wiesenuly
anvireng 9 ileliaseurquinimadauasdomiifinnududeu

- Joyaoeulad wu Wadluvden Vuledludeailiiy nIenesy
a5130ie ielaSuanudlanuililudinysyanu uaznwlifunsnis

- Yoyalan1znA1u (Domain-specific Data) 11 Yoyan1an15unng
nnvane vi3egmangsy letelfluinaaninsanovausdeUs UM ESlH

2) myhauazenteya (Data Cleaning)

TayaRunsIuTInEdinddeunnies W Teyavn Jeyaildiieites

' [
=) ¥ = =]

wsateyaniiillomldimunzan vinliddeyamaiilean envdmalilunaiansuagnsily

Y
A A

gndosSediond (Bias) nszuaunsenuazenndadudsivinlailed Usznoude

- nmsautayat (Duplicate Removal) Llalnandayaitlisidues
foyaiteriudsoragninanlivansads

- n1sRsIvdsuULazAluAIdn (Spelling and Grammar Correction)
PganenunaRAdouTeteyaTiotadHarensGeuivedluiaa

- msau%agaﬁiﬁmmzam (Inappropriate Content Removal) Lt
Foruiifiannuguuse end viedoyaiitaresdess elestunansenudaauannisly
uluea

3) msdaguuuudeya (Data Formatting)
v A

Toyalasun1sviauaretnkaldzesgnuadiieglusduuui

anunsornlUldlunssuiumsSeuivediumaliogrununzan Tuneulisiuds
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- nsuUasdanuludfudaiay (Tokenization) ToAuaggnuUs
oonidumiiegon (Token) Wu fAvdodnuss wazudaslieglusuuuusuaviililunsanna
- msunudeyaluguuuunnmes (Vectorization) Token filsiazgn
wdadleylusuuuunnimesiifidfgs (High-Dimensional Vectors) Liteliluiaaanunsa
TnswnaNNduius eI lugndnemansla
4) M3aneARvadtaya (Bias Mitigation)

o w

myfaudeyaliusiAanend (Bias) ludsiddgy mszeadly
‘l

'
aa =

Tayaonludnisnevaueasiilimunzauvselivinvienluuiuneng 9 Bnstld wu

v [ =

nsgudegnetoyantsauga (Balanced Sampling) niemsliiidfaiieineiuazan
RRHGRIGENALELHHG
5) N13ATIEUANNMTBYA (Data Quality Assurance)
foyafiiiunszurunsinafuasdeddiunsnsaoud tieduduin

Toyan hluldlauainaaisainedmnsunisinluing lnee1ald3squnsaa (Random

£%
1% v

Sampling) M3ednsIzivayamemyinaAunIn (Quality Metrics)

d

seedl 2 NSENWUL Pre-training

1R NWUY Pre-training L ud uneui ugiulunszuiun s
WUUIaRIN1wIvUIalng (Large Language Model: LLM) ﬁﬁLﬂmmmﬁdﬂmmaﬁauﬁ
stuvumwluszduiald ngldgatiufinuamele 4 Suneuiidauddnydosandaeli
Tunaanansadlalaseaiienw anuduiussenined waguunluddudennu duduy
fugnudwsunsiiluu$uuss (Fine-tuning) Tusumeudaly (Sun et al,, 2023)

1) dnwazd1AUoINISHALUY Pre-training

msiln Pre-training Tyndoyavunslvgiivainvats wu demnuain

miade unaaw wazdoyaseulay tnedoyamandlildgndanToaliinuizansy
suawizdu nsiinluduneudvaglilunaiaruaiunsolussduialy tdud n1sdils
Tassadianiw W uuuthensaitazns@enlossewined msduuiunlaglunaaansa
dlamnuminevesdvierdluuTunduand1ady uagnisiieusaindeyaumaianis
UszananateyavualngtielilumaaunsaSeudzunuuiidudeuluaw

2) 33nsfinuu Pre-training eyl

aAaa

TunT2UIUNT Pre-training U99LUVIIABINIBIVUIA AT AT

waneenulus s rungvesn s luwatazan1dnenssuniiunld feg19nbasuainu

oy leun Causal Language Modeling (CLM) FalswaziBunsail
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2.1) Causal Language Modeling (CLM) 1Jw3snstlntiuliuuusnass
Feusnsvhweidaluluddutorny neldiamzdeyaandneunitluddudeniuiy
a = ) & ° ) PR v ) v & oA | %
USun Mmalseusludnuasimngdwiununinetesiumsaiallemini ewingeli
LuudnaesaIunsaasdemuluanusaiiiosliod Waume auNg Aaag19NTRILYDINI5
CLM sl lﬁLLﬁIMLﬂaiumizqa GPT (Generative Pre-trained Transformer) lagllu CLM laina

[y

wlisutormiludifud werluusastuneuazdossuiuamuninagfuvessdaly Tagld
Foyaifineunihludwuifuuiun fetradu luuszlen The catis on the " Tuiaaas
AAzRAINEUNLN oA "The", "cat”, "is", kag "on the" Lﬁ"av‘hmMwﬁmmzauﬁqﬂé’m%’u
Fumiisiivinmely Wy "table" vi3e 'mat"

lafuee Causal Language Modeling wisnngd1msun15a319tanIy
soiiles wu madeuunany nmaaides vienneumaniludnvugnsadaiom ns
Usuugsmmaulnaluternulaslumasunsafeuimslinmegiadusssund wu ns
Fondmngadlunduniiiivue safensaiuayunuBsaiisassd e CLM finn

o w

Weawglunisvituieandal Tueannunisinludnwazddsamisalglunudouds

(%
Y o w

1 va o & N Y o &
ﬁi?ﬂﬁii?ﬂ@@ 19U NYINYBANAVINUTENITNIU

1 %

= a = = v a °
= ﬂ’]iWQW’]UiUVﬂ‘LA@@W bD91N CLM 6‘L‘SULQ'W']S‘UTU‘V]?\]']ﬂ?’\I’]ﬂE’J'Ll‘Vﬁ,J']

(%
o w CY N YY)

Tuddudonnu uazlifimsfansandeyaiauumdsidiidsuszmanaludag iy fadu
ns@enlespudiiussyes lnavsensiilauuniidudeuenalsiauysal

- 91aaalaluife@eanie (Bidirectional) CLM laiaunse
Uszananatayaludnuaeaeamnaliniouiu Masked Language Modeling (MLM) vinlwilal
W@ miunuiifesnsinsgianuduiusvestennuianountiuasndsdnd s
W50 W Msaguvennuvzenisivlaniy

- myasadomenaiifeliananadenssng mnuunilieadaind
feunthlunseurauvisonqunie n1sviueminluenaligniewseliasnadasiuteniny
lgs

2.2) Masked Language Modeling (MLM) Dunildlumadanisin
WU Pre-training ifimnuddalunszuiunsimuiuuusiaesniwvuiaivg lnsanie
at19Bslana BERT (Bidirectional Encoder Representations from Transformers) Falsu
nseenuuuIfiadutiunvassludeonnuitinountiuasudamiidvun Tas MLM sjaiy
msnlAlunaausavhuedfigngeu (Masked) Tulszlon Tnenseuaunisiideliluina

Wlamnuduiussendnsenieludssloaegrensounaulu@saninig (Bidirectional)
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auansaiaUsyleviednad w@dmsunulsratananwsssued (Natural Language
Processing: NLP) Aifiosnsmsiiagviuiunitauysel SsfinszuiumsFususionisunuiidl
sodaydnval "IMASK)" Tuszninsnisiln lumasgldfudennuiifdunsdgnunuiife
Toydnwal "IMASK]" fegnatiu deauduatufie "The cat is on the mat." foaruisiu
N3¥UIUNTT Masking "The cat is on the [MASK]." mﬂﬁ?u‘[uma%‘dizmammﬁuwﬁgﬂaaqé’m
Tneldtoyaanuiunsisrounti (‘The cat is on the”) wagndsdniivou ('mat.") ilevinuios
fgnunuilindudilafvnzaniign uazluaasziinisusulsamsmanisalsenisSeuian
mMaUeufisummeufivhueiudneuase Ineufunsdwesiiiefiuainuuiueiveans
uneluseunisilndald

Jonveunatln Masked Language Modeling Aadianuanisalunis
Wlausunideaemna (Bidirectional) Frelilapaanunsadlaninuduiusaesdiean
Yoyafogrouvthuazndadiideu Fsunnn991n3s Causal Language Modeling Alitoya
Wiesduies Samngdmsunuleseideanufiduden nsduusunluddnilinumad
Andhe MLM wisnedmsuau NLP 7ifean1sn1sinsisiusun wu nsmeudiniy (Question
Answering) N13agUdaAI (Text Summarization) WAEN1TIATIEVNANUNNIEVDITOAIIY
(Semantic Analysis) lngfivadninursusenislann

- Fadrdalunsldnuass lumadilnghe MLM Salallésunisesnuuy
Tasredomnudaiiomiedeninilmi iesanlulagnilnliinemdaly (Next Token
Prediction) 3aduanuaninsaitddalusnuasiadonnu (Text Generation)

s

- ks fideusewinansiin nslddadnual "IMASKS" Tudumeunis
Anenvafrededrind elunagnihluldauluaniunsaiaseiilifidiidounse '[MASK"
Usinglutoyaiii
s22dl 3 NSENWUU Fine-tuning
Fine-tuning Lﬁuﬂizmumi‘ﬁ'ﬁwﬁ@lu%umumﬁ@ummeﬁaaqmm
vuelng Sadetundsinilunalduiunisinluduneu pre-training Ingldyadayaruin
Tuguazaseuaquiii oifsuslassadnantuluseduialy nseuIun1s Fine-tuning 43
FoguszasAiieusuUsmaziuauannsavestunalimnzaufusmanize (Task-

Specific Optimization) W MIULUaN1YY MIRBUANNIN VisENaTUTaYA
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[
IS

NIYUIUNIT Fine-tuning LAY

A ¥ 14 a v

1) MstdonynvaLalanIzAU (Task-Specific Dataset) 359l

9 Y
'

a

- gatoyan i ludunou Fine-tuning A8 AIUANILIIILIIUAY

Y

] [

NeBItUNUARBINTT Fvgay dmTunuuwlaniy yateyadzuseneumedusyloaly

40390191 AMSUNUIDUAINY YUaYAILILATIAS 1NN TEUAIDULALAINDURE NTALIY

Y 9

=

- doyaiithunlddesinunings AseUAgUUIUNYEINY WagUIAaN
oAf (Bias) Llelilunaaansnainmadnsfigniesuaziindeiie
2) NM3USuLAINIIEimesvesluaa (Parameter Optimization)

- Fine-tuning gaufulufinisusuugmnnimesveslunadiliiGous
91 Pre-training Wieliineuaussiuyndoyalvsl

- Tuduneni Tumaegldsunsiind lasldyadeyaianizdu i1y
mzmumiﬁauiﬁamw’mmié’ﬂmejmﬁfﬂ (Weight Updates) Lﬁa%’ﬂmmmi@uﬁlﬁmﬂ
Pre-training aaifignfufiinanuuduiluusunaniy

3) nMsnmuaLUIRInglRnIz AU (Task-Specific Objectives)

- M3UFuuss Fine-tuning enaLdsuinguszasdvesnsiin wu 910
nsviunefaaly (Next Token Prediction) iunisvuesineufimangauaindiaiy
(Question Answering) ¥38n153ugYaAUAUUTUN

- frhegrmidisfie nsldivaiia Sequence-to-Sequence (Seq2Seq) T
uuanw vi3en13ld Loss Function fiv§uusiaamedmdunuiiimun

4) ASENINYINTAIUIDY WAL ZEL

_ Fine-tuning #adldmsnennsneuiamesitesnintuney Pre-
training 1asanyadeyaiivunadnniuazmsuiunsatiuamzmsdinesunsdiy

- 1mAtABE1 Low-Rank Adaptation (LoRA) lay Parameter-Efficient
Fine-Tuning (PEFT) lésumswaiiietivanmldanelunsyuiunis Fine-tuning

N55UIUNIS Fine-tuning Faeliuvusiassniviauinlug 74
AN lUANN 50 USUR AL AOUALDIABAINABINITANIZIAZIVD AU L
ogefluszansam Tneduduneufiadisanuuanssenindueadidninuaunsasiald
(Generalized Model) uaglunafineuaussfuamuaniduldagiauiug (Task-Specific
Model) ¥is#l Fine-tuning Ssaaidiunszuiunisiidioserdennussdnse Ylunsdonyndeya
uazimuningussasAiieteaiutlym Wu 3 Overfitting w3saadionatinainy

Toyalan1au
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sveedl 4 nsUSuussuuuloundu (Feedback Loops) waznsi3oud
LLUULa'%:uLLsamﬂmmﬁmﬁummwwé (Reinforcement Learning from Human Feedback:
RLHF)

Reinforcement Learning from Human Feedback (RLHF) (Juinadla
MsBeuiuuuiasuussinaunaudoyannanuAniureywdididunsinluna dwaly
LUUTIADIN1IVUIALAEY mmaaa%’wNaé’wﬁﬁaamﬁé’mﬁ’ummﬁaqmwmcﬂ%’ Y[R
Qndias uaranoadfioaAatuludiney nszuauntsnaniedunisenseduamnnues
lunalvnovaussusundsdnuazanududaulunainvaiganiunisal Reinforcement
Learning from Human Feedback (RLHF) tJunszuaunsiilénisiiouguuuiasuuss
(Reinforcement Learning: RL) lngarduaudnmiunsonislinzuunainuyudiduwiamig
Tumsufudgsmasvanuresuuusassniwewsig) nedtuneundndail

1) n1sasiateyani1suseiiuainuywd (Human Preference Data

Collection)

o A

- Funsnfenisadrsyadoyafiuyudvinisliasuuuniodaddy
AINBUYDINUARAINAIUMILIZEN ANNYNADY NTeANUNINElY Aregrudu Tusuves
OpenAl uyudiuszifiuagldsugatonuilinnaadnstu wagvinisBesdiuandnouiia
fanlugadnouiiviosiign

'
[ I a

- msadedeyaifaudidyogieda ilosnnvimiididu wuamie
AMTUNISEUTUUULETUUT
2) nsiinduuudtaesssia (Reward Model)
- yadauaannsUssiuveswywdazgniuldlunisinluwasieda
(Reward Model) Tngluinatdnthilinguuumumnzauasimouiiasedu
- Tuwanstavhnuduilsiduiininnisal "anuusieda’ Wusadns
uiazen Genzuuniiasiiounfinelavierugniesiiuyudusidu
3) MSRALULAALUUTIABINIBIDUIALNGY ABNITITIUTUUULATULT
(Reinforcement Learning)
- dielimanstagnilndidouda duneusiolufenmiuuudiasiniu
YUIAE WUTUUTHIUNTZUIUNIT NITTEUTUUULATULSY (Reinforcement Learning)

Tngldnadnsanlunasisiadu "dyauneundu” wses1ada (Reward Signal)
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- 9ane37iN WU Proximal Policy Optimization (PPO) aggninanitlu
mMsUfulsmdmedvesuuuiasin ey Weaianadnsilisunzuuugignain
lunasneda

4) M3IUTBUN5UTUUTS (Feedback Loop)
4.1) N3¥UIUNIT Reinforcement Learning from Human Feedback
(RLHF) 1un1siusevethsdeiiles Insmmeufiuiuussudrazgnussiiulminnnuyudvie
iulinasnata sililaeaansaSeusuasimuanuasalunisaisdonnuingediu
muFeINsveiossainane
4.2) @19819011519 91U Reinforcement Learning from Human
Feedback (RLHF) Tuuudiassniwivuialuglasluinauuudiasiniwiauialvg
fifin15ih RLHF wldfegnauszauanudnsa toun ChatGPT way GPT-4 Jswaulag OpenAl
Tny RLHF taelilanaaninsoadsmadnsidanumedwiolud
4.2.1) @anPneaiuAUABINITVRE Y (User Alignment) RLHF
ylslannaneuaussauiasnmsvasdlaitedu nednoudiauisdeasasassiiu
4.2.2) andeiianaauazainulsignies lunadeudandneui
unsusifiulasuyud dealifannsaannsaisdeyaiinamndeunioligndes
4.2.3) aneARluAneY (Bias Mitigation) N15ilvayadnuywddIenIuAL
Tillunaasanadnsifenfviornulimanyay Fadulgminuldvesluwvusiasnim
vUAlng
4.2.4) a¥arneudifinnugninuazasnsdey (Safety and
Politeness) RLHF waeliluinandnidssnisadrsmneuiiiudunse viedidemill
Wiaga
4.3) 9aAved Reinforcement Learning from Human Feedback (RLHF)
4.3.1) WiaszavsnmvestumaluBenunin Tuimadisnunisin
#e RLHF anunsnasenadnsidmuauvnasnaLazinitofiogs
4.3.2) Bangulunisuszyndldenu RLHF gaglilunaanunse
USuidsumngnssulivngautuuduniivanvang
4.3.3 a¥rsmadwsiidnladne lumaianuaiunsalunisadig
Ameuiilusssuninazitnladedmiudldon

4.4) YainUed Reinforcement Leaming from Hurman Feedback (RLHF)



ar

4.4.1) anududeulunisainayadeya n13559Us1mTeyaN
uywddadliminennsuazna SnvideailinnsgunUsadiufivany
4.4.2) AuLd 899 nANE NS 890y WY (Human Bias)
mMsUsziliudnouresydenaiinTmaBes Fsenagnanevenludduna
4.4.3) n15lENINYINTAIUINE NTPUIUNTT RLHF lneianiy
mawsusulsneadodininensnisUssinanags
2.3.5.2 OpenAl API

OpenAl APl i uunanwedudiwmuilag OpenAl Wieliu3nisluna
JgyusehAvgaunie wu GPT-3.5 way GPT-4 Fadusuusiaesniwvunalg (Large
Language Models: LLM) ‘ﬁﬁmmmmmqﬂumsﬂismaNaLLasa%wﬁammlué’ﬂwmmé’w
AMwrnywd Wrunstiusnistugvuuudumediaslusunsudseyns (Application
Programming Interface: API) filfaudnsuasazaindmsuniauvenduisuazdnise
OpenAl API gnesnuuusazsimunnelivannsigatunmsiigifauansadidanalla
LLM ldegnedreane Taalidesdainud eagigianizaulunisasiswasdnluing
ﬂmmﬁﬂizﬁwi OpenAl llutaa GPT (Generative Pre-trained Transformer) Felasunas
ﬁ@umuasﬂ%’uﬂqqaéw@iaLﬁamgqt,winas‘%’u GPT-1, GPT-2, GPT-3 luaufls GPT-4 (Gallardo
Paredes, Machuca, & Semblantes Claudio, 2023)

Tuilagiiu nsgurumsiamLITes OpenAl API Sqaurudsdl (Younis et al,
2023)

1) Mainvuakazausutouveduaa GPT-4 Fuduneitudign
fdwaumnaimesifintuogmnnidedioutu GPT-3.5 ildaunsafeuiamnududoues
MYILATUTUNTANG BTy

2) NMIWAIUIHIU Reinforcement Learning from Human Feedback
(RLHF) tipU$uussarmanninveslnnalinovaussaufesnsvasglfauldfidu openal
14 RLHF Wilaufiuniusiugh amnuivisngay uavaneniludiney

3) N155995UNAENYT OpenAl APl gnaenuuulyiaiunsnsasunis
Uszananauazairedonnailuvaisniw feiasiiuanudavgulunsiluldauluuiun
sEINeUsEINA

OpenAl API fiauiennsafivannvians Feenunsoniiluuszegndlilunusing 4
gl (el ardeliya et al,, 2024)
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1) N15a§19 Chatbot lag OpenAl APl annsaldmun Chatbot 7l
anuannsalunisdeansiugltauludnualdnouniuudun (Contextual Conversation)
Wy NSIAAIUSNYT MaumnIl Msetlenidymlunainraiganiunisal

2) NM5ASIEARTANN (Text Analysis) Tutnaaunsadalulelunnsg
AnTgideyateniny Wu msadadeyadidy n15uunUsziandeya Lagn15ATIEn
A3 (Sentiment Analysis) Baiiuszleviironisidouaznisvingsia

3) miLLuzﬂﬁaaﬂa (Recommendation Systems) OpenAl APl @11158
ihluldadeszuunuzidoyafiusiuduaziussa@nsamm wu nsuugthdudn nmsain
wadAaninas viensuuzdiiemuuunanlesuAaa

4) Mswvaniwkazaiutoniu meanuauisatunisdilanivikay
U3un OpenAl APl gniluldlunsudaniwuuugalud®@ (Machine Translation) uagn1s
asudiernnu (Summarization) Wleifisuszavsnmlunsdanisteya

5) nsadradiev (Content Creation) luaaanunsalilunisadadlom
fivarnuane wu unany Inadluledeafiie viedemlavan Swhvansvevnaiuas
nnensluntsndmien

AMENURLAUYB OpenAl AP figvail (Haque, 2023)

1) mnudangu (Flexibility) APl @1unsauSuuden1sviulviaenages
AUAUABINITIANIZVB AR [T91U WU N13AMUATEAUAIINYENIVEITBAINUNTENNS
AIUANIULUUNIIABUNGY

2) anuannsalumsdilanazaindennuidudeu lunailiuing
i1 OpenAl API fiauanunsalumsussananadeyalussduuiuniiants vilviaunsoads
fomnuiiilasaisiuasiidomniifendoatunnudomnisvosldo

3) AITOTUNABUNaRWETH OpenAl AP annsadeustefuunanilosy
749 ¢ WU RESTful API hazsessunisldeulurataniwlusiunsy Wy Python, JavaScript
LAy 9

OpenAl AP Wuunanlosuiiddnenngdunsiimaluladuuudiass
Awrualvg) (Large Language Models: LLM) snldud¥amiuazifinuszansanluau

o

NANNABUIZLAN AMNAINNTALUNTUTENIANATDANUTITULDU N15T0I5UNAIBNIEN LAy

] v U v

nsUssgnAliungaveu vinlin OpenAl AP unIasdoddgydmsuiniauiuazesins

Aeansaiauinnssulugatdagdu
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2.4 WAINYIAYIILAMNUTINIAIYY
2.4.1 gneavemansuazmalulagunasiiiaesygiagiuaus

A1 “gnenumaluladivalulad” “gnenide” was “gneninemans”ilu

o A v

FiinsouaguuLaAnn e q wasdienumneiiaansalfunusuldneldssisaanud fuy
A1 “anenuingienansiazmalulag” Seanansaldiiesnsdammanilgsiavun (Cadorin,
Klofsten, & Lofsten, 2021)

grenenmansuazialulag (Science and Technology Park) 1lulaseasn
fugruddlumsdaaiuuasiaunssdanudduinemans melulad wasuinnssuvos
Uszanalifuuds Wudiud an g nneanuazanatuayuenyuriiIdonagiamn log

v

FIUFWUNITY JAIVIYIRNIATTRAZNIALNTUTIUILLIN TFISIWIBANUAZAINFINTUNTT

U o

v

yifeuaznsiamumalulad susdaduinaadeulesszuinaningeavnisy nna
M3fnw) AAsE wasaATLRsd uT szt Iedsas UM s dsAuduIne1mans
walulaguazuinnssuvaslseine a3195309 waluladlnd 9 wazgn1sdinanuide uay
Wau1d seuunsAuasastaznsiduselovllulandlvddneae (Albahari, Barge-Gil,
Pérez-Canto, & Landoni, 2022) fsiiu gnenuingiamaniiadunalnddlumsduindeu
nMsauUsza wasluedesiionmalovsuaglassadnefiugruddgyivsativayy
AN YULUNITAMUTIITBLAL TRUY Lagas1aliAnNITTAIIN1IANAIUNITITELAL
WanwesUszne isthmuszmadngssuuimsugiagiuanuiiaunauazdaiu Tnotae
duasuNTRIeIAANNIAIuINeIeans waluladuazuinnssuvesusemaliduuds
LﬁaqmﬂLﬁuﬁuﬁﬁﬂ3a°wmsjmwmzmﬂLLazaﬁfuauuLaﬂﬁuuﬁﬁ%’aLLazﬁwm %301191U39Y
wazsimunfifegluesonnisgsna vieadrsanusmdeduauidouasimun Wesanidu
uwrdssan 1nideuded deangianiasguazaaensudiuauinn S48 ueaiuaznin
(Ullah, Ahmad, Mehmood, & Sami, 2023) 1y #esUfiRn1siifiedesiiegunsaldmiuns
viissuaziammaluladfisiuats wazdusnaradenlesseninnngaaivnssy na
Msfnwuayite MAsE waznAYNTUTEIRY wazsEnIaNANSHARGIEiULDY Teaztae
duasunsiaumanumwineimansiasmalulagveslssineaiagsne waluladln o
wazduasunMaiianuITeuasimugsruunsAuasealasn st selevliandudane

gnonAnemaniuazinalulad wwdiwatuayulazduaiunisiingsnaluaid
arduwalulagidudadendn lnerunszurunisuuinizgsiawmalulagnionis Spin-off
neulRiLeNoonINNUIBIULAN (Ferretti, Ferri, Fiorentino, Parmentola, & Sapio,

2020) dnsdadumnarddglunmsdonlemsnuang q lunssaudedurinnuidouay
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Waun n3ed uliAnA11uTNd oA 1UN1TITUUaENAIUITENINNAIALNTY N1AST kazNIA
n15finw Tudnwae Public Private Partnership (PPP) aasnalnnsaaasusing 9 iy n1339u
33y MITUIITe MsaeneamalulagnisuaniUisuanusnssuiainanuideludi
a 6 < v
WIUYE LUURY
2.4.2 Fnunsveeneniveimansiasinalulad
a & A Y] a
gnenuIneImanshazinalulad n1siauitasUisunuasmugalazaIy
A = Y] % ) | a v
WasuwUasmamaluladuazdrulunion o du logau1sauua3iauin1svesgney
Inermansuaznaluladlanewmaliil (Mondal, Al-Kfairy, & Mellor, 2023)
2421 ASAANAITIEN 1980 N1SEUAULALANULUILNISITBWAT WU
gALINVDIRNEIUINYIAARTwaznALUlag (A.A. 1960 - A.A. 1980)
Juszeznarususuazilusnguddglunmsatuayunisideuasiaumanaluled Tu
gadl Fuianisiseusuazussaanudlaluanudidguesuinnssulunisadianiiy
WIAUlnvRIUsETIALLAZLATEENY WinnTsuTamalulagisunasiagiulunisasandndoue
wazUINsivd 9 NlUsEdnSamunTy gneninemansuasmalulaglugailiftuieli
Ql' o v a v v a 6 v ‘:1' 1 o'J Q{' v ¥ 1
anuinlunsinuuntinide dninenmans uasiuszneunisiissiunasiaumalulagin o
v % [~3 v v a o v d' v dy I~ d' =3
aasgundudaduayunisamululasainisideuasiaunnime wenainid Wuganimu
nsamveunaluladsiunsuinesuardumnesiin dadudesdrglunisvauisiu
waluladuaznisdeasluswian gailidunafiddglunisusuiuazasisiiug udmsuga
1 v X d'al d' 1 =3
o 9 uvesuwinnTsuwazmalulaglulanidnisasuuyaegnesing
2.4.2.2 A3aANAI5EN 2000 N1sWauleskarn1sasiauinnssuluas e
gAN A99v09gNe 1IN IMIANS Laznalulag (A.A. 1990 - A.A. 2000)
Wuszezinaeanisiausanulasuluategredany Tunisieuleaasnisasauinnssy
\3e918 wialulagansaunanaznisdearsnatsiluniesdiedidglunisdeulosuprauas
asAnsnalanegthipediannay nMswenlesseninvanitunisfnwiiazn1ngnaInnssy
Aulnuegegeiu Fududsddglunisaiiuinns sy gudunisiauiasedisdumnesiis
LAz ugIunaduayun1sdeaskaznshaniUisudoya Augnasuinnssunansduiie
atuayunsasuinnssuliiettasivnulaseaineaiayiy warn1ssuileseninausema
Tun19dsuagiauiuinnssusuiudunumanay asslenalunsimuivalulaglu o
niinalunisiaeunlaniiiinouazidevimivesdny gatidugaimiauenisnszaeuinnssy
| 2 | 9 PP ~ ) a a
WATANUINLBTENINUSENALUNNTAS 19 UIART A wmAlulaghazuinnssuNnaunsalasu
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2.4.2.3 ASAANAITIUN 2020
gallagduvesgneuIngremansiazmalulad (a.a. 2010 - A.¢. 2020)
foduganauluimeuinnssunazmuasundasduddugiisluieaesnisldinalulad

TudinusydrTunaznisudludaniniedenu lanfdvianasiaiov1edwnesidnisinsai

unumadgluniswenlesnaiadiuuazesnnsnilan gaudanudilaniiuduneai

Ao o

Tgymnedenuiidagrunsliteoyavunluguaznisinsizidoya waluladudenwu
ﬁwé’q%Lﬂé"814"3%‘17{Lim"wLﬁuqiﬂisuLLazmsu%mﬁmms uona g Uy 1UssAvgiasnis
Seuiveaai sldadrsanuanunsalunisinenaznisinnisteyasgdussansam
wmalladfideduazduudanntumdddiiousled gmawindounasiamiund i §aey
nauny gadaguilifunafiuinnssuuasmaluladfiunumddlunmauasuuuadan
uarnsl%Anvonesneding wasiugiu msusuduagnsiamanuilituiuniife
nysageuaniiimaluladuazunnssufifinnuannsolumadsusUasuasinul anluil
wazlunihsialy
Aaumsvesgreningimansuazmaluladliarsanaidsuulasuagiiy

AuAnudpukazaatuinlan luewandalianuymislunisasiuinnssuwasinalulad
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fannsadsunadlanluilifiaruddunaradinmaduyweri
2.4.3 MITIUAVUITEVINNATTUALAIALBN VY
2.4.3.1 ANUMINEYBIAINTINIBTENINNIASTUIARAZIENYY (Public-Private
Partnership)

Akomea-Frimpong kagany (2023) NA13371 AUTINLBIENINNIAST
waztonvu \Junalnvesniasglunisdnrilassadrefiugunievsnisaissisaey taenisld
ninensuazanuimudeIngesniaenvudienenliiunaigiesnseuganiwly
nsdarilassadieiiugrunienisliuinsassuglvivssansnn Tenisiamyusemiig
mafsuazaanuuarinIdaasIuUiunnudsaaranusuiareusErinatiy

Mistry wazAz (2015) LALHAIINNNIEVBIAIIINITIINAINUIENIN
MasguaraAenyuRensenvuliduTaniuvnulufanisvessy Inensiienvuiidiu
falunmsdariuinsarsisuglusrerenn daduuinisarsisugi unAudaszazidu
Aeniunisiedlagienyuasiiunddnswluianssusig 9 Wy n153mEune N13Aeasa
N13ATUNTS N35SI kagnstauinsnaensEEEAYaIdYN Fanaonvuazlasu

nanauwnulugULuusig 4 wu dnsnsdafiuauinisandld dnsnisdmnuaelads
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WYY NIATFIBAMBULNUNITALTUIIUNTBUIMTNUlLNLONYY YS0n1ALENYUEIAL
nsdedulanglanduauliuinasgiuiu

Yurdakul wagag (2022) dkuIANIIN15IINRINUTENINNNIATTHAE
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AALBNBULNDIANILATINT Iﬂiﬂﬂi’]ﬂ‘wu;ﬁ’]‘ULLaBUiﬂﬂiﬁﬂﬁ’]img‘WLUHWUW‘VI“U@\‘WE 1085y
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LRUMNENTNN N IALNYUAELNITIATIILATINITAINEIIUNILE Y YIS I

Liu wagAng (2022) Nd1377 1ASINIINI5TIUT05ENINnIATgLaY

a o

AN Genaenyuazidugandunisunusy unisnaunaugaudaszninninsguas
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< o

Rundvesusznvunazgnlidngag1umunvay agalsAnu nissadleszninaniniguay
amaensuliliiludmangadmsunisantulasainisvesssludnvaznishivsnsaisisae
wazlassadieiiugiuvesuszmeasaognla mniduiisanisdeniiaasiiuiiansansiuiu
= = = A a ¢ v ¢ a o a

MNLGoNBUNA1 ) MLGoNLiadnTIEANANA kA NaUsEleTuagAnfuUsEImMATIANIN
a
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Kukah wagzany (2022) lalnaigidaniiuvee PPP 1971 idudennaq
FEniNesguIauleNIUSIWamuUnilsg vennadlumsnailenyuiy o deweuuing
Tuanwauzsng 9 seusnuliiuisguia naensuazlasuramlsainnisiiuiniswaziguiass
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2.4.3.2 ANUAIAYURINITIINUTENINAATFUALLONYU

[ 1 v

N1589UNA3E (Public Investment) fAudAyden1simuLATEgAa

Ine Fadunisamu Tulassadrsduiiugiu (Infrastructure) Nefindaauanisalunis

WUATUVBIUSENA NBOLLNA NITATIU bR UNAANINWALANYNINNITHE ML UTLE L8

(OcoliSanu, Dobrota, & Dobrota, 2022) Lm'Lﬁaqmﬂmiaﬂnuéﬁ’aﬂa'né’aﬂ%ﬁuamuﬁﬂmu
ummadamnidunsasuanaiaspiiesdioiforoalismisossauiunuldifisane
\Heannddedidnludiunisszaununaznisanduulovisdunisasuil fesddads
iafpsnmnsadsvesUszmaie Tutaaiiiuin msasmumsiidunulasimsasisuzves
nesginsszauyuly 2 3ULUU Ae (Geels, Pereira, & Pinkse, 2022)

1) M3sgaNnuaInaeuenUszma Wunsgiiuansisssnea laun
Rudanan1dun1anstuseninlsemeansosgutaniedsene baun suiaislan (World
Bank) 5U1A5H@ULBLTY (Asian Development Bank: ADB) #3osgutadvu Tnedqu
aaﬁmimmiwﬁaimﬁ’i’mﬂizmﬂmmiﬁﬂu (Japan International Cooperation Agency:
JicA) udiu

2) nssgauyunglulszing Wunisdlungludsena laenisdnss
IINFUIASIINTE a0 TunIsRUaNIEAa wazn1seaniusUng
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aasguaztoney” Wunisiufiesyninnaigwasnaensulunisdniiuinisaisisuzaes
$5 \losnigannsamuauamn LazaansansEeaudedluginaenvulneiiniady
Ligududeddavdszanadiuiuninlunisasmusiiulasinisaisisagang 9 lned
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Faifuruinisiinseunausunulilaeinazdesiisdernuansalunsanevesdiuuing
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i3osilolunsairamdnnavesnisuinsansisaeiinielulseme (Debela, 2022) Tngssdl
TgUszaeAlumslisuuuunssinyusEninanAsLazionau 4 A1 e

fwil 1 nssamuszwinanaizuazienyy detdunisifiudnenmnns
amulunsdainlasadeiugiuwasuinsassuedng 1 lulassmsvnelnguessy fides
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a

LL‘UﬂiUﬂ’]i%‘lﬁu‘VlLﬂfﬂ“Uu m‘[mmi‘wmu’ﬂ;mamwaﬁ%mﬂizawﬁmw ﬁ’]ﬂﬂiﬂ‘ﬂ'ﬂ@ﬁ'ﬂ@lﬁ? N

g
o

“ZJE]"U’]ﬂGW] aneN ’e]ﬂ‘VIQi%EJﬂﬁ’]ﬂﬂiﬂﬂ’)UﬂNLLauﬂWﬂUﬂ bLEMR) anmmsliusmsanssaglaog1elnddn

o«

v

sl 2 MmIsammusEianaizuazienvuieidunisialinialenty
nsamamuluguuuu PPP Fsdiulvgazidunuiulassasieiiugiuiasuinisansisaey
Y93UszinA 1IlnTnasuIEniunInsguasnaenvudunisatslauaiudsliiv
AAeNIU Fanaensuluseansamlunisuimsianisanudedlaaniiniasy Ineanie
9871989A7 A ATUNITUHURNIT AIESNFIUNINDATN waTAUEBATIN Y UITTn
FIFURUUNITTIMNUIENINNATTIAZENYY wiavgUkuutuinalnnsdnassaaudes (Risk
allocation)uar 5eAUANUALNISFUIARBILUNTUNFNAY (Lee, Kim, & Oh, 2022)
1% Ql' ! ' [ A < a a a
AU 3 N15TIUNUTENINNIATTRaviensulaldunsinUsEANS AW
Irnulasanis 1WewnaAenwuiin1suImsInn1snausEansnmuInn1nsusmsIanis
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JULUUANY 9 209015590 usEnIenasguazionyy fudunsusendadunuliiuniasy
= Yooy Ao o v °o a - v o § v
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2022)
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2.4.3.3 SULUUTRINTNINYUTENINNATTLALIONTY
N135uaIMUITINNNIASTRaznIAenY (PPP) datdugduuunis
duduauinasslinmaenvudunddusulunsdidulasenising q lunsliuinig
as1sausLil ol nUsgAns amvesnsaindusunazuinig lasyadunisliuinsi s

o a

Usz@nSamAuen fudununinnin lneiinnasgasidudivesriasiiunises Meilnnss

auIENINAIASIRarnIAlenYY ausaneliiinusslevdiugineidedaslasanisas

Y
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IFumeluladuazutnnssulmiinniaentu suvsdinsussvdaduyuuedlasnis vne
meatenwwesazldivemdunsinidugsfalduindu uenani nadszrsuazlds
Usglovtiannmsuimsiiiussansamenesailvnzay Taogunuuvesnssamyuszmning
MpesguazlenuaasanUseanla 3 suiuy Ae 1) louA Build-Own-Operate (BOO) Build-
Develop-Operate (BDO) it Design-Construct-Manage-Finance (DCMF) Judnuoued
AmAenIueenkuy 2) lain Buy-Build-Operate (BBO) Lease-Develop-Operate (LDO) Way
Wrap-Around Addition (WAA) way 3) laun Build-Operate-Transfer (BOT) Build-Own-
Operate-Transfer (BOOT) Build-Rent-Own-Transfer (BROT) Build-Lease-Operate-Transfer
(BLOT) wag Build-Transfer-Operate (BTO) Gﬁﬂugmwuﬁ 1 uag EULL‘UUﬁI 2 onvdu
Foonuuy Aeadrs Wudwesiaun dudiunis Foudenaniy dvlifidonnadunisifes

[y 1

Tounsifiunuliiuiguia druguuuuil 3 ndsnamaenrusiiunisudias ooy
Iﬁ%’gmmﬁaéjuqm Sy Teasdendiil (Kim, 2023)

g‘ULLU‘U‘ﬁ 1 Build-Own-Operate (BOO) Build-Develop-Operate (BDO)
Design-Construct-Manage-Finance (DCMF) Lﬁué’ﬂwmzﬁmﬂLaﬂ%uLﬁuQaaﬂLLw noasna
Wudesiaun didunsuazuimsdanmsauningdalaiitonnasiidedeunisaniuanufiy
Tvnusgua

’EULL‘U‘U‘?I' 2 Buy-Build-Operate (BBO) Lease-Develop-Operate (LDO)
uay Wrap-Around Addition (WAA) udnuaiziinnaentudeniemidunsngan Sgunaie
viinnsUfuUgs vieann iediunts delidfitennadlunisiideslounsduiunuliiu
Jgua

EULL‘UU‘ﬁI 3 Build-Operate-Transfer (BOT) Build-Own-Operate-Transfer
(BOOT) Build-Rent-Own-Transfer (BROT) Build-Lease-Operate-Transfer (BLOT) ez Build-
Transfer-Operate (BTO) Wudnwaizfiniaenvudugeenuuy foais vimsdanis uazdes

dueulyl Sgunallindugndyy) Feenvu $188U1ATIINITWLNDUINITIU ABINSFUA
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2.4.3.4 UsglgvtiuninssiuyuseninenIasguazsionvy

'
S v

WaniasglunuinsessuuAsygnaiasuwdasll wasiinisialy
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ﬁﬁmﬁwmﬁwﬁaﬁﬁﬁﬂwmL%qgﬂu'm%u yillunsfavesmadgiidrdyuasinansenuse
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Usglewd 3 auloun Usslevdnaniasy Ussleviseniaenvu wazuseleviseninussyyu
(Malek & Zala, 2022) i
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P szninedgiuensu i livsendadunueildsisannisliniaensuidian
AulunuiazRinnsandunuiuuasues wazsadunmswdmthiinsuimsanuidesilesy
ANUTUTTAUNTAINAIABNTUY TINTIANUAINITALUNITUTNITIANITTEUUIVUSEUNVDS
sy feldindumsdnassmiuidssseninagdyan Tunsdilnnasglifionsanienudue
Mansiuuds Wuindenumnzauiagliienvusmdiiunsagiliniaigannsadnass
sutszanasnanlvamululasenisau q suanusniuweswaneauinndu i
AuAlENTAY

shuft 2 Uszlevideniaenay

1A39119M15970MUTENI19NIASTUALLENTY A1NNTALTNT BIN1aLAE
lanmanisafiugsialanuniaensu lunisbivinisansisaeaeanuiivssaninmuayly
vnnssfianmiasysAaEuerand (Economic Downturn) axfiodndunisaduayuiaswsia
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suit 3 UsslevideUszvvy

Tun1sIusN15a1515008904lATINITNITTINNUITENT NN IASTRATLON T
Ussrnvugfuuinsanmnsniuuinnsasisasiiiuss s amlusnaivsnzauuas Jusssy
melaieulvnsiivguaivnzaiueaniadg nsuinsvesnaenvugdaainissamu
sEvIeNIAsELaLeNYL aunsausTyingusyasd Idegnsdiuseavsam fanuindediely
M3uiNg uazdmuanalnsefvnganduiuilan duindunsiaunssdunsliuing
vosnAssliivsans Ay

2.4.3.5 adeganudisavensnnilulasinsmssaunusswinmasguaziony

1A59N15NITTIUYUTENINAIATTIazeNYY HuindanudAyranis
Wauasegiakasdnuvesussmalngluouinn a8l 9duasun15amuvINIAsTLaY
wulassadeiugu vl mnsitannlasadeiugiuedingldiadionsungulseme
ldeuldfinneluszeznandn 10 Ithanth Ussnalnsdndudesam uiafslunissyes
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wingauuazifuiiaulavesnialonyu msiwAnenmLazAMAMIBLYBINIALNTY N3
Aiuauilusdla n1snmuang seleu wasnisiaenyuaiu (Hai, Toan, & Van Tam, 2022)

Uszifiudl 1 Ao msdmuadeulouieitaeu luduunmunisasmuly
Taseasaiiuguuazanusaiieseslovie witnedmsdsuuvammanindes ulaue
nansidieazdduddalunistuedsunazndnsuliiinlasins feiulouisasdos

DD IUILADNTABLUITUYDINIALDNYUAIEY



58

Uszidiudl 2 fie nsatfuayumisnuiizuiinveu Tnefmieauilinig
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2.64.6 ANUTUINYDINMINGNRETILAIY AN VS
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A

veUsEinAlugaATugialng (New Economy) LagiAswgnavesndnus (Knowledge
Economy) Tnsumingndesmamuidsndrdingnaindulneuminedevidoanituide
geafsnieluvnansdanvienuisuasnaenvusiudy delluidlunsuimsdanig
n3neInTmensiulazsuimg delsiiansaAdeuaruinnssudulunuingussasiuas
fUszdnSam

WMINe1desImamugandyd dunuvimdrdglunissiwamululasiniside
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1) NMSANIURIAIAIULLUENTIUIN (Precision)

TP
TP + FP

Precision =

TP = True Positive

FP = False Positive

2) MSAUIUMIANUATEUARY (Recall)

TP
TP + FN

TP = True Positive

Recall =

FN = False Negative

3) MIANNUNENAVBIANNKINE T UINLarANUATEUARY (F1-Score)

F1-Score — 2 x Precision X Recall

Precision + Recall
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(Software Development Life Cycle: SDLC)
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7 Ussnn el
1) nyzuadan (v1101) (Material Flow - Inbound)
m?sLLaﬂfﬂﬁaUﬂqmmiLﬂﬁlaus’hafmqﬁuwé'adauﬂszﬂaUQWﬂr;jfa‘i’mdalﬂé’a
Tssnuwdmvioaniuiingn Tnsadshanssumsdate n1svuds uaznisianisAudnaeds
2) nIzuandndnadnsa (v1een) (Finished Products Flow - Outbound)
nszuatifisatestunisiad eudrendns s idgsananuiinanlusgus
nszeAuAn viedwsdludigndn sadiansumsdnmesnddte meusseiurie uasnsuuds
3) NSTLANITUINNS (Services Flow)
fanszuaiifeatestunisliuinisiiAeatestundnsusivienssuiunisly

Walgaunu Wy Aanssunsinein nsteuuey N1SAARY LaENITUINITUAINITUIY
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4) nszuataya (Information Flow)
nszuaiimnefimauanBeudeyauasdeyassmireiusinsluviadliguniu
suisnmseaaiatuidste sedududamds maenaudn wazuuiliuman
5) n3euand1x3 (Knowledge Flow)
fanszuataseunqunisuusiiunmd Anudenngy uasunUfoafiadan
seriranusiinsluldaumu wu n1sundamsiuiy nsiauinnssusin wasianssuns
Beuinsoiiles
6) NITUANINYINTNNNTEY (Financial Resources Flow)
nszuailaseungunInAdeudiensnernsmanisiululs viasguniu wu
n3t52du nseenluudmil uagmsdawSeunsiusswieiusing

7) nszhadounau (Return Flow)

el

nszuatiigatestunisdounduresnandnsiviatanaingndinduluss

ndvTaHAn TanfisRanssunIsdsRuNEnie nsUTulTamnIn MSSlafa wagn1sidn
HANITIATIENFAATIENNTTUIUNIINNTIANTUNG UL ULT T 0 6905y
UsgnaunlwesdUsenaunan 4 Usenis Ae 1) a3AUsznaurainisianisvislgguniuy
2) NSEUIUNITNITIANITNINGRUNIU 3) BeAUTEnaUvaIItldgUMuLUUTIuile way
1) nszualuriaslegumu fhauuszaruduimaluladdygivszAvglunistieyssidiu

AATIER LAZUSUITIANITIUAIUUSNNFIBINTTIAU daasulidussuudaases
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HANTTUTELTUAMUMLIZANYBINTEUIUNITNITIANTVINILRUN UL UUT I

99038z aunsoagulanmisni 4-7

A1519% 4-7 WaUTEUAUMINEENTRINTEUIUNSNNSIANSU Mg Ul uuTilediasey

5189N15UssLIY X S.D. | AnumNIzEY

1. 99AUTZNBUVBINTIANTT QUM
nguil 1 asdUsznauNTTANISIBslATIEHS
1.1) /NITINWHULAZATUAL 4.78 0.42 1Nl
1.2) 1a59a319A9N TNV a.67 0.47 mmﬁqm
1.3) 1A39@31909ANS 4.67 0.47 1Nl
1.4) msdeansuazdoya 4.78 0.42 1Nl
1.5) lassadredssneanuagmndunssuadoya | 4.67 0.47 wniian
1.6) M33AN"589AANS 4.56 0.50 1niign

57 469 | 046 aniige
nguil 2 sedUsTNEUNIITANITFNgANTIY
2.1) J/MIUIMIIANT 5.00 0.00 1niign
2.2) Srunakagn ey 4.89 0.31 unilan
2.3) AuIALLAYHARBULYY 4.78 0.42 1N ilan
2.4) TWUBTTULALYIAUAR 4.00 0.00 4N
2.5) anutinslasaganagniu 4.56 0.50 1Nl

57 464 | 0.46 andign
2. ATEUIUNIINITIANTHNGRUNIU
2.1 Msdamsanuduiusivanm 5.00 0.00 1Nl
2.2 M39AN1SUINTGNAN 4.78 0.42 Nl
2.3 m3dan1sguasd 5.00 0.00 uniian
2.4 Madaniaddaie 500 | 0.00 1nitgn
2.5 NMSIANTNTLUANTNGR 5.00 0.00 mnﬁqm
2.6 M3IANTANUFURUSAULIAY 4.78 0.42 Nl
2.7 msiauwdnduanLarnsiheengnain 5.00 0.00 1Nl
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518n15UTELY X SD. | AnamunzEy
2.8 M3TanNsauAMAY 4.78 0.42 1nign
57 492 | 0.16 aniig
3. 29AUIENDUVRMINIYRUNIULUUTINED
3.1 MIasNeIARINITINAY 4.67 0.47 1Nl
3.2 MAoaTImiu 4.78 0.42 1nign
3.3 msuustduninens 4.78 0.42 1niign
3.4 nsudsludoya 4.78 0.42 1niign
3.5 myUszaunsanaula 4.67 0.47 uniian
59 473 | 044 aniige
4. nszualuvinglgauniu
4.1 nzuaian (¥107) 4.67 0.47 1niign
4.2 n3zuaNaniueidNse (11e8n) 4.78 0.42 1nign
4.3 NFLUANTITUINIT 4.56 0.50 1Nl
4.4 nszuateys 4.44 0.50 uniian
4.5 NIEUARIN3 4.78 0.42 uniign
4.6 NTTUANINYINTNANTHY 4.89 0.31 mnﬁqm
4.7 nszuadoundu 4.78 0.42 1niign
57 470 | 043 andige
5. malulagUsyayUszhivg 5.00 0.00 uniign
WaesI 478 | 0.29 andign
N9 4-6 NAUsETUAINLIMLNEANYDINTEUILNNTANTIAN T gUNIULUY
Siledaades wuireglussduanniign (X = 4.78, S.D. = 0.29) Gedduiifianumunzangs

NanromalulaglayuyUseivg (X = 5.00, S.D. = 0.00) 50489UIABNTEUIUNITNITIANTT

Waelggunu (X = 4.92, S.D. = 0.16) a3rUsznouvewilggunuwuusiuiie (X = 4.73,

S.D. = 0.44) nszualuilgauniu (X = 4.70, S.D. = 0.43) LAZNTEUIUNNTNTA LA AL

ﬁ’aaﬁ'qmﬁaaaﬁ‘dssﬂawaamsﬁ’mmﬂsﬁqﬂmu (X = 4.69,S.D. = 0.46), (X = 4.64,

S.D. = 0.25) fUa1eu
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dl L4 L 1 1 1 =) o a
NN 4-4 LLﬁ@QIﬂiQﬁiNﬁﬂﬁjG]EJﬂiillﬂ’]i‘\]@ﬂ?i“lﬁ’NIGUQUVI’IULLUUTJNN@E]‘\]QiEJB

& 1 v =

vuunannesulyaiUssAvignistuindouunine1desiuamulandsd wianisvinu
< ! o ! ! = =~ o &
sanitu 6 dwuvan lagluudazdiulseazidensiail
1. dugldauseuu (Users) fie nquvedlinuiguimsssuulamuungnslunisiiis
taganieluszuu FlunsiaznduldnsuandreiununtiNuasaaanyera U wus
sonilu 3 nqu dsil
1.1 W@ s (Staff) dntisuiiageunisuseaunukastufindaya
NeIfuUsInTIvINg wieidelasinisimhauls

& A o

1.2 FiwtheudufuAnig (Head of Operational Center) Ao HAALAUIUUING
Fgnmsuunnaniledy lnwfuniswaninuide dswssivg wazuinnssuiddnennd
WRYE

1.3 fquaszuy (Administrator) sihwithilguaunanlesy Usanunuiuglia uas
SuRaeunsassuUlausaaiuulaeg1aiussdvzam

2. ausnalad (Smart devices) Ao gUnsaldmiuidoudounannesudaaios
Usenaudnegunsnl 4 Ussin fail

2.1 ansnlwu (Smartphone) Wugunsaliigldnussuuldidnfsdeyauazuinig
#19  iunsAnsedliuuusriwesvdousundindy delmnuazninsininineniames
iesanannsannmnllfnuldmnaniuil nana sudumesidn

2.2 uituidn (Tablet) 1ugunsalfigl¥aussuuldidrfsdoyauazuinngeiig 9
inudufasielaglinuuuusriwesviseusundiatu Tanwuznsinugudeiivausnivi

2.3 uduiiey (Laptop) 1ugunsalfifldaussuuliidrdstoyauazuiniseing q s
drudnderldvuiuiiwesuiowsundiatu delmnuazmnuazniiniineufiunes
desanannsanniluldanuldmnaniuil nana sudunedide

2.4 paufimes (Computer) 1ugunsalfifldauszuuldlunmsidrddeyauay
U3n159e 9 shuduAasedlfuuusiwesvsoneundindu daflauazminlunisldau us
fodrindelaianansntmluldauusnanui

3. dausieusvanuiudldoy (User interface) shwthilideudssanusewinagldaussuu
fumenfinefiegunsaideansiiiesisnuazmnliildnuaunsodadefulusunsuls

uduieUndiadu (Web application)
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4. nszurunsmsdansvildgunuuuusaniedeaier nszuaunsiusznaudae
4 dhuvan lawn 1) 93AUsENaUVBINISIANTIIHNIERUNIY 2) NI8UIUNIINITTANIIHILY
guUNU 3) BsrUseneuvesiilgaumuuwuusiuile uag 4) nsudalunisleguniu
5. WUUSI@Bn s IWIAve) (Large Language Models: LLMs) iuasfusenauddayd
PeifinUszansamlunsuimsiansauiudesunsidouasnssuaunsmddszning
WNMINgNREkaENIAERaIMNTSH IngadeauaunTavesnalulagUayausehivg (Artificial
Intelligence: Al) LLazmiL'%sJuimmm%q (Machine Learning: ML) Lﬁ@ﬂ%’uﬂgqmzmumi
Fuglasanis msdanisminens uaznsdeansluvaldguniuvesanusiudedvinis
pefUsEnoundnvesuuusaeswvwalng) Heel
5.1 szuvduglasanisfeuvuiiassmwvuialng uiesedlefiosnuuuiniile
WiaszAvsamnsiuglasenisideiuninensuasaudfiinisvesmineds Tngldnns
U5217aHan191555u@ (Natural Language Processing: NLP) kagdana3niun1siseus
BNGELR (Machine Learning Algorithms) Lﬁa"?meﬁi’fay’amﬂwmmmdﬁ @1’@5
- Gayardn (Input Data) Usenaumedeyadntaiauslasiniside WUslng
YosAUBUFTRNS WU Anudieawig ninennsiiled uaznanuitiiuin swdsdermunain
AAQAAMNTTY
- Fane3fiun1sdug (Matching Algorithm) vimiiiissysuuuuvesdoya Loy
mﬁu@ﬁﬂﬁﬂﬁ@uﬁ’m%mEJImqmifTummLﬁ?jlmﬁngmm@jusjﬂﬁﬁﬁmi WAZAITILATIEN
Audsavesanusmilefiniuin szuusausouduazivsemuuzihetsieiosan
HadnSuazUayaayioundu (Feedback)
- wadws§ (Outcome) szuvAzaTIITIEMIAUiUFTRMsAINzauTigadmiy
wiazlasenis lnedndudumunnuiiaziduvesnnudisavesninusiuie
5.2 lpamsuimsann1sANsInile (Collaborative Management Module) Tiga
fgnesnuuuaiioatuayunisdears nsuszaueu uaznsinnunantsiLdueL

v L2 4 a

1ATIN1558NI9UNITe Fandgud UJUanis fusnisuminenss waswusingly

Y Y

[
v

AAgRamNTIy IneiiflendudAayeeil
d‘ & ] U ] ] U . U b4 ‘ﬂy d‘
- HATRIUBAIMIUNITNNUIIUNU (Collaboration Tools) 893UNTTATNNUY
audmsulasanis mswsienans nsaadmineddsy (Milestones) agnsysanisiuy

SEUUDAAITDAMUNDAINITHIADULAS NITANAIL
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- 153AN1INTNYINT (Resource Management) Yaglviimtaudufdanas
A1015090ATINTNYINT WU YAaIns NuudRnTs wazaunsal ivangaudulasanisusay
1a53n15 Wngsguvatunsadanunisidnunsneinsuuulaunin eandynin1sdnass
ninensiuauIndy

5.3 N1FIATIENAIAIANITIUAZNITISEUI VR LATRY (Predictive Analytics and
Machine Learning Integration) WentuidunuimaiAglun1siauiszuun1sinn1snale
] A U a | oA v a ¢ v a A 1%
gUMuLUUTIiledaasezeg1vdaiiios lngldn1sinsgvdeyanniasinisiusinieasg
auladsdnifetuiladeiidmadonnudnsevedlasinisuazanunaenisusnensiu
U d’l
BUIAN ATl

- MylAsEnveyalusdn (Historical Data Analysis) ¥UUIREUIAINTDUAVDS

(%
a

Ipsen sk Wensaaeutadeiidmanornudniavesrnusiuile duloyawmariazgn
W luNTUTUUTINIEUINNITTUALATINITHAZNITINUKNLUNINENT
6 s 14 o ¢ A a [
- nMswensal (Forecasting) Touuudiassnisneinsalinousziduaauidy
lUlsvosmnudnsaveddasenis ssegnantumsanidueu waztdymnerainiu Jeiaele
ntheudufianmsuasuivisunineduanunsadndulalasgaiveya
a v oA p 4 o ° |
- MIBEUIsBLes (Continuous Learning) s¥UUagUsUUTIUUUTIRDI8E9
aaiflodlngardedoyalniainiasinisiimdsanidunisuaglasanisiiasaauysal el

A11150USUAMNUANUABINISWaTL U UL As ULk Uadluaun A

[
LY

5.4 N133ANSUBLaNUaensie (Secure Data Management Layer) Fun153ANT3

'
[

Toyafiuasasielasuniseenwuuniiounlesdeyaidunnudu wu Jeyan1s3de ninddu

Y

netleygn tasvennasnusmilo Al

o

v Y

- mdsateya (Data Encryption) Tagaismusluszuunisdanisadle
pUmuwuusdedieierasgnidnsiadensgunisdistatugs (Advanced Encryption
Standards: AES) isluseninedaifiu (At Rest) wayszvinemsdsdoya (In Transit) Wiesnwn
ANUUADANEYDIUBUANABANATYIN

- M3MUANNITES (Access Control) Tsyuunisauaudnsnmsidndania
UMM (Role-Based Access Control: RBAC) tterimundvsnisidnfuwazudlutoyaioniss]

A vo
lasuayae
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6. UATINEISEIIWAIVWAINNYE (University Holding Company: UHC) 1dumiiesny
‘1'7i”ﬂ&gﬂsﬁyﬂmawﬁwmﬁaLﬁaﬁmﬁﬂmiui’mﬂﬁuL%awmisuém%’wéﬁumaﬂaujap UMINYNAY
Sawamuidamnded agvinviiduagniud euseninaansivinisuaggamns sy
Fresnnennuazmnlunsieneamalulad n1sadsusem Spin-Off uay Start-Up 52871
n1saseANuINdeiuernIneuen WIuIgYeaumINg1duTINamUaYd Aanis
ahuneldlifuuminenderutennainiseygalifldans nisderiulufonts uasudngdos
Mnnuifedandd Tuasdeiuiatuayunisiefinhdulunsduedouuianssuuas
HANSENUABEIAY

4.2.2 dwil 2 maUsziiuasnzauvesandngnssunsdansisldguniuluy

a 5

SiledansuzununannesudyaiUseivggn1stundouaurnInendusua uganidle

INFLTEIVIYAIUNITIANTT Mumaluladansauma wazsulaauseivg 99 9 v

Tneludifiuszauniselluduiiesdediidesndt 5 Y dannsnei 4-8

M15197 4-8 Wan1INsUTEIUAUMNNZaNYRIAn1 URENINN15INNsHIE UNIuLUY
Sufedauzuunnannoiulyanussivgdnisiuniouumvningdusinamu

Wanlve (29AU5ENDUTIY)

518N15Us218Y X SD. | ANUMENZE
1. gldauszuy (Users) 4.84 0.17 niian
2. @3k (Smart device) 500 | 0.00 1Nl
3. dudnsaiugl¥a (User interface) 4.82 0.39 1niign
4. NTPUIUNTNMIIANTVITEUNTULUY 4.66 0.46 Nl

ULe9IRTEY (ICSCM)

5. WUUTIa99n 11 UIAlng (Large Language 4.71 0.36 mﬂﬁqm
Models: LLMs)

6. UMINYIFEIIAWURINNYE (University 4.34 0.44 WINVign

Holding Company: UHC)

57 473 | 030 aniige

INAN5NT 4-8 wan19n1sUTzIiuANuLZaNYan 1 InunIINN1SIANITI9 LY
guMuLuuTndedansvzuuwnanne iy 1useivgdnistuinfsunming qesiuamu

Wenalvglusuadusenausunwauduiy wudl danuwmuivasegluseduuinian
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(X = 4.73, S.D. = 0.30) Few13a3Ula winfnaadnenssuwnannesulunnsiufieoniuy

fanuwmnzadluseauinniiaamamanniseaniuvaadnenssy

A1379% 4-9 wansNsUsEluAumIzauvesaan Ungnssunsianisuldaunuiuy

Juiedanseruuunanvlesudyguseividnistuindeuuming aesinamu

WM (AULENAIUBIAUSENBU)

HAN1S
F1en15UsziY e AN
Usziiu
- . — WManza
asaUsEnau ITUUYBY X | SD.

1 fldusyiu | 1.1 @wehivimseu 5.00 | 0.00 | aniign

1.2 Wamhauguf ianns 453 | 051 | anfign

1.3 §AuaTEUY 5.00 | 0.00 | 110l

52 4.84 | 0.17 | wnilgn

2. asnabid | 2.1 @il 5.00 | 0.00 | 10l

2.2 Wiudn 5.00 | 0.00 | wnilga

2.3 uduied 5.00 | 0.00 | 1Nl

2.4 ARUIADS 5.00 | 0.00 | 3nnfig

52 5.00 | 0.00 | uniign

3. dfesenu | 3.1 Viuweundiedu 482 | 039 | wnfign
Aldu

57 4.82 | 0.39 | unilgn

4. nszvaums | 4.1 esdUsznevvesmsianshddguniy | 4.47 | 0.51 | anniiga

M3 aild | 4.2 nsguaumsmsinnssldgunu 4.76 | 0.44 | sniign

UMIULULY 4.3 psfUsznauvesildgumuLULnile | 4.82 | 0.93 | wniian

Tulledeater | 4.4 nszualuasleguniu 459 | 051 | anfige

57 4.66 | 0.46 | uNiign
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A1519% 4-9 (¢i0)

NAN1S
579N15U5318Y A
Uszidiu
- . — 7 FUREH
a9AUTENaY sTUUYRY X | s.D.
5.wuudnaed | 5.1 spuuduglasinsmieuuudneeny 4.82 | 0.39 | sniign
Awunivegy | vualng
5.2 WRan1suIMsIANTsANLIIile 5.00 | 0.00 | s1niign
5.3 MIlATgiiismansaluiazmsieus | 453 | 051 | wndige
(CNGELN
5.4 Msdnnstoyaiivasnse 4.47 | 051 | mniiagn
5 4.71 | 0.36 | annilgn
6. uvInende | 6.1 eliainnisngivd 4.29 | 047 | anfige
FIUAIVULTS 6.2 yarnIngaun1atayan 4.24 | 0.44 mnﬁqm
W1elvd 6.3 A dN5909 Spin-off 4,06 | 043 | anfign
6.4 AR AUgRAIMNTIY 4.76 | 0.44 | sniign
57U 434 | 0.44 | anilgn

31NA15197 4-9 WaN13N15UsSEEUAMIMNITaNYesEn1UnunITUN1TTANI TVl
gunuLuUTiiedansuzuuinaniesu gy useAvsgdn1stunfeuuning e s mau

a & ¥ (2

Fanndine (Aunenauesrlsenou) wuii {l@ervgylabianuviuitganlaenssui

¥ (% '

W Tutufiauvsnzadlussfunnndian Tunn 9 eaduszneu TasAadogsgasusuusn
1A ssfuszneusuannimilad (Smart device) fAadugsgn (X = 5.00, S.D. = 0.00)
se9a1Ae BeAUTENRUA UL LTUTEUY (Users) (X = 4.84, S.D. = 0.17) asAUsznaumu
drufnsianul a1 (User interface) (X = 4.82, S.D. = 0.39) 83AUTZNBUATUNTEUIUNTT
N133ANvN g UMIULUUTINdRdaRse (ICSCM) (X = 4.71, S.D. = 0.36) a3AUsENaUAY
wuuIIaesn 1wvuInlue (Large Language Models) (X = 4.66, S.D. = 0.46) Wag

2IAUTENBUAUNNTINENF BT INAMUBINAIYE (University Holding Company) (X = 4.34,

S.D. = 0.44) aua1eu
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dl a U 1 1
M1579% 4-10 Han1INTUTEEUuANLIEaNYRdan 1 UnenTTUNTIANITTR U UL UL
Juedanseruuunanosudynuseivignistuindeuuming ey

s uBeaYd (Aunsiluldem)

F189n15UsTEU X S.D. | ANUWNIZEY
1. anuunngaulunisihanndasnssunisdnnisasly | 5.00 | 0.00 WINnan
1 = U a [ a 3
UMuKUUTILedIRT sz uUuNanasu Uy UTeAYg
TUllunsimunseuy
2. ANUWINEANYBINITUARBUNN NG RSN Y | 4.86 | 0.38 WNiign
LTIN e
59U 4.93 | 0.19 WNiign

31NA15199 4-10 Han1INsUsETTUANUMINEaLYaanIUnenITNN15IANITH Y
gUMuLUUTTedansuzuuknan e s Uy 1UseAugdn1stunfe U INe e s e
Wanalvd (Aun1sdrluldan) wudn msdanisvalgguniuiuusiuiedaniusuy

wnannesuUaa1UseAugdn1stunisuumIng1ae SIua U aIYE daumagaua1u

nstuldnulusedvaniign (X = 4.93, S.D. = 0.19) #ovazulain dleimalinisueusu
aoUnenssuiimwdu lnsansathuwndnluiaudueissdelunisinnisslgguni
wuUsInieglaTervuinannasulyyiuseivignistuind ouuniing1desiuamu

\Wanluglaasa

4.3  WaMIWRINMIIANMYNlgaUnuwuUsliedaRszuuunannasuUyanUsshvgd

&9

NMSTULARBUIMN NG TR UT IR YE

s

HANIITARILINITIANISV N UNuwuuTIniladaasusununannesudyyuseivg
ANUNUNNITIAATIENRAZDBNKUUIEUY (Systems Analysis and Design) AI83995015WMU
5¥UU (Software Development Life Cycle: SDLC) #9U3znaumIsn1sitAsIzy aonkuy haz

Neuun IWeNanNISAILEUNNSLAIY
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4.3.1 JunpunNsiauIwnaanasudIaseem e UyyIUseRyg AIN9IsNIsiAILISEUY
(Software Development Life Cycle: SDLC) finssinluil
iCSCM on Al platform
,\/ ) Log in / Log out ) 5
\
|~ Add/Edit/Delete N
Nl Project information L
|~ Add/Edit/Delete O
B =% Operational center ) -
“\\\_\___- information _#////‘ Head of OC
SR /
" Mark projectas =
ik s completed P /
" Manage user .
( g, permissions . %
" Receive notifications S 4
s via email - /
(_1/ Accept projects oy
'\\\\~“ /_/’// S
B [~_o00]
i Match projects with 118
N operational centers /) .
SR P Al System

WA 4-5 Use Case Diagram N153an15vadleguniuiuusiuiodanssvuuinanylosy

Unyay1UseRvgdnsduinfiouamine e :Iuamulan e

o«
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Staff

Add, edit, delete
Login to system |- project -
information

(
Add, edit, delete Receive

| operational 3 notification of

{ center project

information acceptance

B
|
: Notify project
completion
|

Y
'E Addiadit elete G ed“" del?le user Notify project
Login to system roject o i
g 2 2 ianm’\a(ion center permissions completion
information J
-
]
=
3
Login to lem Ye: Express interest in 3 Ye: Collaborate with
E View All Project projects Accept projects another OC
o
b
i No No
: Crommasr)
o
o
-4
Send matching results to the notification system
( _J
E
5} Match projects Notify relevant
g‘ with operational staff of project
2 centers acceptance
<

AW 4-6 Swim Lane Diagram N133nN15valga U unuusiuilodnsusunwnanasy

Uy U seRuggnsduinaauum Ine e s9aay Ui eni alue

[

4.3.2 HaNIIRAUINITIANITV G g UM uLUUTIuliedaTgguuunanwasy

Uy 1UseAuggdn1sduind ouun1Ine1d o3 uaanudanalvdl 39 lauuan1suseiiiu

a

UsZANSAINVBINITHAIUITZUU DNt 5 AU Aes18azdenlumns1en 4-11
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ﬂl L5 o 1 1 1 = L a s
19199 4-11 Naﬂ'1i‘V\lGJ.J‘U']ﬂ’]T\]@ﬂ'ﬁﬁ’NI"?JQUVI’mLLUUTJQJQJaa‘ﬂﬁiﬁgUuLLW’d@W@il}

Unyay1Usehugdnsduinfiouamane de :Iuaamudandlye

s19n15Us8LaU

X

AU
S.D.
NN

1. A1UANENTATUNTINNUAINANARINITE LY (Functional Re

quirement Test)

1.1 anwanunsalunissenldvoya 471 | 049 | wndign
1.2 mnuanansavesunaswefalunsifiuteya 457 | 053 | wndign
1.3 AnuanansavedLnannesilunsuuledeys 486 | 0.38 mmﬁqm
1.4 anuaninsavednaalasilunsiiauenansues 457 | 053 | wndign
Youafifoanis

52 4.68 | 0.48 | wnilgn

2. sunisinulaaursituvasunannadu (Functional Test)

2.1 AngnaBsasnsinuveswnaarlasulun sy 486 | 0.38 | wnvian
2.2 amnugnaesvewnannesulunisdnUssinvvestoya | 4.86 | 038 | w1nign
2.3 augneesesnanasilunisiiudaya 486 | 038 | wndign
2.4 amnugnaesveswnannadulunisiiauetoya 4.86 | 0.38 | wnwian
594 4.86 | 0.38 | wNNgn
3. AuUANIEANITINULNanWasu (Usability Test)
3.1 AnUdEkasANUEsAINtuNIsiduTEUY 486 | 038 | wndign
3.2 ANUMIINZANYBIAIULMUINTINI19YDIRDA N 4.86 | 0.38 | wnwian
3.3 AUTALRUVDITBAIUTLAAIULIBNIN 500 | 0.00 | wndign
3.4 AU IZaNYRITN YA NYIIAgIiUTWIA 500 | 0.00 | wniian
ANUTALRY $18RBNITBTY
3.5 anvsnauvesUsateyantlaue 500 | 0.00 | wniian
59U 4.95 | 0.13 | wniiga
4. pulszansnwvasuwanwasu (Performance)
4.1 puFilunisuansmaannisWenleatyayUseivg | 4.57 | 053 | windian
4.2 puFilunistuiinuseusulsdoya 500 | 053 | wndign
4.3 anusilunsinauetous 457 | 053 | wnvign
4.4 arusilunmsvhauvesnannesuluninsiy 457 | 053 | wndign
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AN519% 4-11 (dia)

A
F18n15UsIU X S.D.
Wanzau
4.5 anumnzadlunisneuausvesnannetuly 471 | 049 | wndign
AT
57 4.69 | 042 | wniign
5. aumsineaulasnfevasdayaluwnannasy (Security Test)
5.1 fimsfmuadrdnisdliunannedu 486 | 038 | wndign
5.2 AnuUaenfgveinsidnfelaya 486 | 038 | wndign
5.3 fisgvudesiudvanlasa viiegunsn 500 | 000 | wndign
5.4 ANz auvessiieuliiewuteRianataluns 480 | 045 | wndign
Uoudayaingunanilosy
52 488 | 030 | wnilgn
\AeT 481 | 034 | wniign

21NN917 4-11 wamsiRMsdamsvhsldgununuusaiiodaaioruuunanlosy
Jygussivignistuindeuuminedesmamuidanded 1ngdemgdnu 5 v
wuin Tunmsudenumazanegluszduinniign (X = 4.81, S.D. = 0.34) §9910A13
UsziludsednSnmnisyinauvesunannesy 5 a1 laun 1) suansaansalunsvinny
parudeINsHle (Functional Requirement Test) dfadsanumsnzasoglusedivann
ﬁqm (X = 4.68, S.D. = 0.48) 2) aun1syinaulanuilantuusswnaniasy (Functional Test)

fAnadganuwizavegluszduinian (X = 4.86, S.D. = 0.38) 3) AuAagdanly

q

Nuuwannasy (Usability Test) finntadeanuvianavegluseauiinian (X = 4.95,SD. =

0.13) 4) AuUszAnsnmvesnannasu (Performance) ﬁﬁ’uaﬁammmmzauagﬂmzﬁu
1niiga (X = 4.69, S.D. = 0.42) uaz 5) fMunssnwianuUasaievesdoyaluunaniesy
(Security Test) fedsamumnzausgluszivinniian (X = 4.88, S.D. = 0.30)
asunansussiliudssdnSnmunannesusiedsnis Black Box Testing seni1svnaaau
wuunaesslasnisnaaeuiilidisdamdengluunaniesudunmeaeunisinuves
unantlesun1NAINABINS (Requirements) 713 TnsgAmadwsfiuansasns (Output)

ndeyatidn (Input) Meulvinuwuudtasinwvualugiienistuinfousminede
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Suamudandeddndanuaennd ot uiiosnsinsali FeUsednsanlaesiuves
wnannesuiineisegluszauninian \udduduivandiiuiiunannesuiwmui il

aunsaunlulglaase

v
€ 1 Ao

4.3.2 HanTIATIeiATinUseaninmueduna luiauin1sinnsvialgguniuwuy
Jauiledaasezuuwnanesulyn1useavg Wagld Confusion Matrix 4 4 drundndeil
1) True Positive (TP) szuuduggnéias (Fugiinisduase) 2) False Positive (FP) sxuudugiin
(Fugiilsina59U)3) False Negative (FN) szuuma1anissug (nassuusilidu) uas ) True

Negative (TN) szuuduggndadlunsallimsdu uansiamnsiad 4-12

M15197 4-12 wan1sduguedlunaty1useiugiiieuiunads

o 1 a o LY 10 & o 1 1
HANIIIUAIN Al Mune: ‘\]‘U@ﬁ’]lﬁﬁ] Al Muny: 13J’i]‘U@

1ASINISUTNNTIVINTS True Positive (TP): 40 False Negative (FN): 10

ﬁﬂii’%@j (Relevant)

1ASINITUTNITIVINS False Positive (FP): 5 True Negative (TN): 45

ﬁlﬁimﬁud (Irrelevant)

91NA15199 4-12 WANNTIATIEIRIE Confusion Matrix wudaluiaa
anansaduglassnisiiendosldetregndes (True Positive) $1uau 40 s18m15 Ttmaiinns
wugthnsdugiliitiendas (False Positive) $1uau 5 518m5 Taimanaianisdvglasanisi
AsAEITea (False Negative) $117u 10 518715 wazlunaufiasnisduglasenisdlsl

\edaalagnsias (True Negative) 31u3U 45 518013

NANTSIATILIANTIAUSEANS NN lunaileall
1) AuLLUE (Precision) Andusosay 89 NUNURNAINAILULLNTTILA

= vV

Jeway 89 Ngneas

2) mumsouray (Recall) Anlusosaz 80 nunefslunaaunsodug

Y

lasansiiiieataslansuiiusosas 80
3) ANENAATTRINAURIUELaTAUATOUAGY (F1-Score) Anu
Jowaz 84

aunsaasUlainlumalganussivgianuudugiadunisuugiinisdue

Y

L §adilantain avdoslTulsuiolvinsaunqulAsINIsusNIsIvINISNA 8T 0IuINTU

lngUsyanSamsmegluszaunmunzandmsunisinluldnu
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AFlemiiunsUssdunmstund ouuMINE 1 Bs WamM UMY wandlunnsnm 4-13

AU
F18n15UsLU X S.D.
Wanzau

1. AuN1sUTMTIANIININEaunislyan
1.1 unimendeiiszuniiviedans Auases uazwidlvd | 472 | 046 | anniign
ningaunstgerognsduszansam
1.2 Msadrengldanmseenlueygnauazavslu 475 | 044 | wndign
ningaunstgadenudululag
1.3 szuutieifinanuasesisnuiauuinn sy 469 | 047 | wndign

ELY 4.70 | 0.6 mnﬁqm
2. uIRLBINIRIYE
2.1 simendeiinssuumsidamiumahauddeddeann | 500 | 000 | wniian
2.2 myatuayuliinnsimulasens Spin-offs 1130 478 | 042 | wnfiam
Start-ups 31N9UIY
2.3 mudailesyninun ine1douargnavngsutagise | 500 | 0.00 | wniign
NIIRYEIRY

52 4.93 | 0.14 | wniign
3. Aun1sasenglauasnansEnuNILATEENY
3.1 wanendganansoaieneldidaduanmanded | 467 | 047 | wniign
TYUALAINTTUNLATEND
3.2 N5aamululasin1g UHCs dransenusanisian a78 | 042 | wndign
wwsughaluseRuieatuuarUszimne
3.3 syvvativayuliumingdelininenslasgad 478 | 042 | wnfian
Usgdananm

52 474 | 043 | wnilgn
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AN519% 4-13 (dia)

AU

s19n15U52LEU S.D.

]

LAUNSEU

4. AUN1TE39AINTINNAUAAMNTTY

s o

4.1 uninendedinagnsndaaulunisasisaausuiendu | 500 | 0.00 | u1nfign

RAAMNTTY

4.2 gnaunssuneavinIneaoduiusiinsniagg 478 | 042 | wnian
oA A

Uehe

4.3 pnusiiledaaSumaiannuinnssufineulandsain | 500 | 0.00 | w1nfign

52 493 | 0.14 | wnilgn

5. gunisativayun1siaulaves Spin-offs wag Start-ups

5.1 uvminedeininensindoudmsunisatuayu 478 | 042 | Wndign

Spin-offs Wag Start-ups

5.2 lasansfiAnanuminedoanunsaagaiinasmu 467 | 047 | wndign
v3enuslinggInala
5.3 N158379 Spin-offs/Start-ups mmﬁmﬂaﬁhma 4.67 | 0.47 mnﬁqm
LASYEND
52 470 | 045 | winilgn
REERtY 480 | 032 | wnilgn

31NAN519 4-13 waU sl unISTUAEG DU INGIa8TINaIMUTINEIYE Wudn

luamsiuiianumsnzaueglusyiuiinian (X = 4.80, S.D. = 0.32) Ing MUITLTFINNYE

'
[y =

LaT f1UN1FAs1NANS WA URRa NI dAnaduanumanzauedluseauuInign

a a

(X = 4.93, S.D. = 0.14) 5998911A0 AIUNITATNIBIALALNANITNUNINATEND TALRE

ANUzanegluszaviinian (X = 4.74, S.D. = 0.43) @vngARAIUNITUINITIANTT

Y & a ¥ v a . a1 a
ningdunstyg wazarunisadvayunisiiulaues Spin-offs wag Start-ups dALade

mmmmzama&ﬂuisﬁumﬂﬁqm X = 4.70,S.D. = 0.45)
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uni 5

FTUUNNTIANSVNGRUMIULUUSINLadaTey

4

vunwanwasulyauszhvg

&9

M5deEes Mmadanmsvhsldguuuuumiesaniorununanie sty Uszivig
nsfuiadeumvinendosiuamudonded fneandendelud

5.1 unin

5.2 5¥UUNIInNsRldaumMuwuusuilostnsesuuwnanasudyanuseivg

5.3 msthsguunsdansvidlgumnmuuusiledasssruuinasmesutyanussius LUy

5.1 umin
wnivedeludagiumdaimuunumvessuainnsiduiissgudnalsminisiinm
wazmsidelugnsdudiiunumddalunisdaasuuinnssutazduindsunisiiulanis
LASYN nadsuulasiaziouliifuiuunAnves "UNINIFEIINAIV LT N "
(University Holding Companies: UHCs) %ﬂﬁﬂwﬁﬂﬁL‘ﬁuazwmL%'EmizWiN’Nmﬁ‘mn’mLas
megaamnss lnedaelianunsatwansidosnasudundndoe vins viemalulad
ﬁw%’auaaﬂgjmamléf atalsfny nsasuruiidulddeainuiinie (Trongtorsak,
Saraubon, & Nilsook, 2021) @i A15USUIATINISVBINUITINS HFBAAR DINUANUADINTS
YDINAIA N1TINATINTNEINTRINAUIZANT AN wazn1TUTMITIANIITNINEduneleygn
armdutoumariisesudesendoszuusaalerfiannsaysanmanssuiuniswasdiiaoy
Igdudefivainnane (Shekarian, ljadi, Zare, & Majava, 2022) Gﬁqﬁﬂlﬂajmiﬂ’mmisw
“AM35nN1svaslg g Umuluusuiliedlasey ‘ﬁ'a%’wéﬁ?uuuLLwamWaﬁ‘uﬁagmmizﬁwﬁ

Y

(Artificial Intelligence: Al) wipatiuayunsdignsidunmivedesuaayuiisngiad

Y

[y [y a

wswghalantutagtuillalimnudAgdunmsidulanduniousisninud newdunis

o

a v 1

1HaNITEMARINsIIRRLIs gl uLInNTSY LL:ﬁ’dwzﬁmaaﬁfmuuummaﬁma%u
sthadiulgdn uadduninedusiuuunniiliausoudamanisiselinaraduuinn ssu
fiinansynusodauls 99nn15@nE) NUIaNSTRsTIuIuLInTinInedudui1ves
wigalailagninluldsesealudsnded deavvioulsiiiufsanulaiivssansainlunns

= a v ¥ ! N v N . . .
ﬂﬂLﬁ@ﬂIﬂiﬂﬂ’]’i\i’]U’J'ﬁ]EJLLﬁﬁﬂ'ﬁﬂi'Nﬂ’J’]iﬁ’JiJlJEJﬂ‘UQG]a’TViﬂ‘JﬁlI (Inés, Diniz, & Moreira,
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2023) ﬂ’mﬁmﬁﬁuﬁuaawﬁmmé’aiauamu@awwzﬁ%ﬁaLﬂuﬂiauLLuWNﬁ%mmimiwuﬁ'lm
Yovhamand wiarwdiSivesninedeimanudmidedfosodoniaudludyman
ymelugunsdamaisldgunuiuuiiuile Fuanssanasldgumuuuud afufiidy
dufndusiasls (Panket, Wannapiroon, & Nilsook, 2022) n153an151adlgguniuuuusuiie
1uu§umamﬂmﬁmmitﬁmsﬁaqﬁué’mmsmaiaummif Aunsndaunstyan wazainu
Fermganaia AM5USMIsTAnsEnennsiduuusssumanisndu fesedonsou
LmeNﬁLLSE’Num'aLﬁaLLﬁlﬁUﬁﬁymmml@iﬁﬂisﬁw'ﬁmwhﬂizmuﬂWii’ugjmmﬁmw%a
uiazaansluudazlnssnside msnszanenineIns wagnsdeanssevinagianlddude
(Li, Wang, Chen, Zhao, & Yang, 2023)

Unyayuszdivg (Artificial Intelligence: Al) I¥uansdnenmiuasuutasansile
gunulunegsamnssulaadudinuslunsimuanuansasunisindulauuudmlul@
Tun1sspassnineins uaznisaianisalaudes daenisldmaluladtygussivg
(Matenga & Mpofu, 2023) 817 miﬁauimmm%ﬁ (Machine Learning: ML) n13Usgaana
AT91555097A (Natural Language Processing: NLP) kagn153tAs18RI3IAIan158]
(Predictive Analytics) Safumaluladnvaelosdnsannsauuussnssuiunsuasadns
Igioenadiusz@ngnm agnlsinnu nsuszendlddayausshvglunsdanisildguniuwuy
Sufleverinsivinisdinadudeafidelildsunsdrsnuntdn ssuufiduindaudie

a s a (Y

Jgyguszies amnsaldountasnsaiiuanuvoiunineiaslaegisin (Helo & Hao,

<3

'
! v I (% a =

2022) lng¥eiualasan1sIdenuaud Uuinis ¥n3de uagiusinsnisgnainisud

a v [ a

WHnzaNiian F99YuiiuANTINTaLAzNITNIEIYEVRNINITY uTuNNIINg1§Ys I

o

a a & Sa a a A | v a o
ENLVluL%QWW@U%EJﬂWiNﬁ']Ui’J@JUﬂ@L‘UUﬂqiLUaUULLUaQLSZNEULLUCUV]aq 3 aqmaiﬂllﬂrnmﬂ 19

| £

A RUIULADE19AADIRILALAB UALDINBANUABINITVINAA LA 895N
WINEFES WA Ul T unumaAglunisdaatuuinnssukavasian e
a o v < A | a
MAATYNIaTdInN A1ENISUUEDNA19TENININTIVINTLALEAEIMNTIH (MOE and
NESDB, 2016) saudsadvayunsiauvalulagivg n1sasisuiyndas (Spin-Off) uay

n1ssudugsnalag 9 wdeuasenelandsduniuniseygnlildadnslunsndduniadyan

o

wazdannaansnaivg wimnlidissuudaaiey WnIngdeTINam RNy dyiu

Y o

Yaymnslinanisidelaidudnenin nswaialenianisnisnain wazdesnasuns nens

s

N133AN15v R UNIuLUUT I a93aS v uuNdiAuaInsaTuAd aum e Uy UseAyg

<9

anusawndammariilaniunisuiuusnmsdanisnineins msiseatlunisesndnainves

WIANTIU Uagn1SiuUseanEnImueenuIuiie sesninauyIng 1aeua gnaun sy
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woNANT N15IANTUIE UL UUTINd RS e eduaiussuulnen19gIng
TugmInedey Arun1sUTuUTINTeUINnNITandulAsINITUITenarn1satuayuaIn

AevnlugnaInIsy seuuivasanmwIndeuiildesanisiivlnvesuiungosuay

U o

1Al J

an3nsn msusuanudeivignanisiiaenndestuanudenisveanan e
Paifinlonaniudnsaludanded uididaasuiamusssuuianssuluminisednse
N153LA318ATIAIANITAlLAENITIANISNSTNEINTRg1TNaTvesTsuLY s iU INede
SR UM YI AU TONBUAUBIN DAY 1N UTUUTINITANT U LaTUTTR
TagUszaalianagnslaedneliusednsnin (Blanchard, 2019)

luauian N13dnn1sldaunuLuuTIntesinsuraunsaneyandnanwlugassuy
IFoghsumena siadun1menereunvesssuUkazn S sz Tnsa I soT ALl
Tyl o) W udonwwu (Blockchain) wien1sdanisdyaiivaendouaziusda wiedumesiis
484a53WA4 (Internet of Things: 1oT) tiensAnauminensluiesufiRnsuuuSealnd
uanand anitinenssuuuuluganivessruudadielianuisayfuuddldmuainudesnis
aNzYsmAIngIden q Welildnszuiunsimnganiian vaeiiniotennusuile
seaulaniaeveedi n1sdansisldauniunuuiuiedaasuyiglruvinedeaiuise
afanusuilofuiilugnanvnssuuazantiiseununmni isyudvdnalundlanldegng
AUszanSamn (Tirkolaee, Sadeghi, Mooseloo, Vandchali, & Aeini, 2021)

PNaaUNTAlANg 9 fdamansenudeantunisAnwiegrmanidedlald msudeu

1 [

rrugnsiduinedesmamuidandd feidunsiauidfydniuamineideluga
iswgiafiduiadsusnoaimy nsinnsviasldgununuunidedaniosuuunanesy
‘{]m@wﬂizawﬁqmﬁum?{auwﬁwmﬁai’mamu@aquﬁﬁuémuﬂizmumiﬁLﬂ?{suwaq
mMsdansamATeiietiigBsnded msuimaminenns wazaudanile lnonisusunandn
madmsliaenndestuaudesnisvesgnamnssy dliifioaraeiseutnngsy usd
duasunsiduuszneunisednsdsdunazanusiuiiosziulan duasuliuminedoussq
Whuszasdlugiurqudnatsuinnssunazmaiulamaasugia 1enleswesineszming
AnnsuazgramnssuiloadseuanuianmdSa Ty

4

5.2 szuunsianisvaldauniuwuuiuliedansezuuunannasulygyiUsshvg

&9

5.2.1 AENYIEVDINVING I TV UBILVEAIN A 5-1
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Spin-off and Start-up Development

- New spin-offs and startups
- University equity in ventures
- Economic growth and job creation through innovation

Revenue Generation U Intellectual Property Management

- Sustainable university revenue - Protected IP (patents, copyrights, trademarks)
- Funds for research and infrastructure - Licensing agreements

- Profits from spin-offs and IP - Revenue from IP commercialization
commercialization - Improved reputation for innovation

P
e B

Partnership Building with Industry

- Strong industry-university partnerships
- Collaborative R&D projects
- Joint ventures driving innovation

Research Commercialization

- Marketable products and services
from research

- Revenue from commercialization
- Societal impact from innovations

Governance and Oversight

- Clear governance and oversight
- Alignment of commercial and academic goals
- Ethical and legal compliance
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i Supply Chain Management Components
Structural Management Components

Workflow Activity Structure ﬂrgamza(mnaf Structure
Communication and Information
Information Flow Planning and Control Methnds ICT

Supply Chain Flows i 4

Material Flow - Inbound

Finished Products Flow - Outbound

Services Flow

Knowledge Flow

Financial Resources Flow Behavioral Management Companents
Return Flow \‘ Power and Leadership  Trust and Commitment

Management Methods Culture and Attitude Risk and Reward

Supply Chain Collaboration Companents

Joint Knowledge Creation

Collaborative Communication Customer Service Management [ - " o

Resource Sharing Manufacturing Flow Management

Information Sharing ]
Supplier Relationship Management |

Product Development and Commercialization

Decision Synchronization

Return Management
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wazUszdnsua (1.2) lassasiefanssunisvingu (Workflow Activity Structure) 89AUsznaU
dmnefsnsdadeuasnmsdanisnuiagianssumelussdng fasudamsimuaunum
ANUURAYEU UAYNTEUIUNTINNIY Ll atuayunsUsTaIuuLagN ST uLDEN
51U3u (1.3) Tnseadneesdng (Organizational Structure) safUszneaviliiendasiunsey
Taseaseeg19dun1en1svesunuinausuldageu wazanudunus nneluesdns
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T%1939N15 (Management Methods)
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Aa1m (5) NTwuand1u3 (Knowledge Flow) ﬂi%LLa‘ﬁlﬂiE}UﬂﬁjuﬂﬂiLLﬂﬂﬂUﬂ’J’]ﬂJi mmﬁmmm
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n3d13iu n1soonluudani wagnisdanisunisiiusznineiusing woz (7) nszua
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Aldeu wiseanidu 3 ngu dedl (1.1) Wmtfiusniseau (Staff) dntnsuiageunis

=) L 4

Usganuauuaztuiindeyaiisafuuinsivins wiedelassnsfithaula (1.2) st
AUSUA AN (Head of Operational Center) fie fifdunuuinmsivnsuuunanedy
Tnoifunsiaunaudse dsseivg wasuinnssudddnon midsnded uay (1.3) foua
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Wannszuulianunsaaiuauliegiadivssansnm

2) aunimilad (Smart devices) Ae guUnsaldmiudousiounanwosusanTeoy
Usenoudegunal 4 Ussaw fsil (2.1) aundvilay (Smartphone) Wugunsaifigldnussuy
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Language Processing: NLP) LLazéuaﬂEJ?ﬁaJmiL%ufﬂJmLﬂ?@ﬁ (Machine Learning

=

Algorithms) i e3ias1gidayavinuateunas aell (5.1.1) Yeyauda (Input Data)

v ¥

Usenoudietayadndeiauslasiniside Wsldvesqud Uuanis wu anuleiviy
1Y) Ao o = v o o o
NINYINITNUDY WASHANUNHIULN TINAIUBNINUAIINAIAYAFINTIN (5.1.2) 8aNDINUNIT
Jug (Matching Algorithm) vimtifiszysuuuuvestaya wu nsduaddgludasuie
TAsen1siuANuTEITIYYeIdudufuRnTs wasn1sinseinud15avetnusIuileriniy
W1 syuuduigus uasusuuseuuziieg ol 999 nNad NS uasd oy adasiounau
(Feedback) Wag (5.1.3) Hadwns (Outcome) s¥UUILATNIIWNSAUSUJURNTAMUN Ay
fgndmiunnazlasinis lnednsdusuniuauyiazduvesanudnsavesanusauile

(5.2) lugan15usnsIAn15AILsNile (Collaborative Management Module) lugafign

P o =

DRNLUUNNNDAUUAUUNITABAT ASUTZEUNU kaznISAAAINNaNISANLELULATIAIS

1 Y [ v

seninelndde WamhauduuRns gusnsumimends uwasiusiinsluningnainnssy lag

1
o v A

AHandua1Auaail (5.2.1) 1n5e9dlad1usun1svinausuiu (Collaboration Tools) 5895UNNS

o
¥ '

adrefiuiiviaudmivlasanis nisursionans n1skadvanedidty (Milestones) uagnnsys
annsiuszuuBuadadeninuiilodsnisudufounasnisinnia (5.2.2) msdanisminens
(Resource Management) ¥iglviianthaudujiansaunsadnassninens W yaains
TR uargunsal Timneaudulasimsudaglasins lneszuuannsafaaunis
Tunsnernsuuulawndn Wieantgmnsdnassminensiuanusniu

5.3) mi"?meﬁﬁmmmmazﬁuamm‘%suﬁﬁmLﬂ%q (Predictive Analytics and
Machine Learning Integration) flefduiifiunumdndalumsiamunszuunissnniswale
pUmMunuuIiesaniozedudeiiles Ingldnsiasziteyannlassnslusiaieain
anudlaidsdnifeafuladefidimaieniudisaveddasinsuazanudosnismineinsly
ow1AR fail (5.3.1) Madns1evidayaluefin (Historical Data Analysis) svuuisuiandeya
voslasansfiiuin ensaeutadeiidmaronudiSavesenusuile Fufoyamdanias
gniulElun1sUTUUTInNsE U STUALATINITUAZNNTINLHLNTNEINT (5.3.2) N1SNEINTR]
(Forecasting) luuusassnisnennsalifieuszifiuanudululdvesnnudsavedinsenis
szovnanlunsiuiiuny waetlgmilennietu fewliimigusufoRnsuasduins

wIngdeanusadedulalaegiliveya (5.3.3) Mstieusneies (Continuous Learning)
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5.4) M3dnnsteyanuaansie (Secure Data Management Layer) 4Un159an1s

al

Toyanvasnselasunisesnuuuniieunleseyaiiluaudu wu Jeyan1sidy niwdau

U 1 14

ey uardonnasarusauiie dell (5.4.1) nsdhswadoya (Data Encryption) doya
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detaya (In Transit) Lﬁa%’ﬂmmmﬂaamﬁmaﬁaaﬂamaamwﬁﬁm (5.4.2) N13AIUANNIT
i1 (Access Control) WszuunsmuauansnIsdfenuunumn (Role-Based Access
Control: RBAC) iflerimumavsnsiinfauazudludoyaameilasuoynn
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1) dugliauseuu (Users) fo nguvesiliauifuimsssuuldmunanslu
nmsiisteyanieluszuy dlundaznguildnsunndnadunaminiuaza udnuazyes
Al uwissenidu 3 ngu dil

(1.1) WwihfiuTsau (Staff) fnthAsuRaveunisuszaiuauuagiuiin
Foyaiieafuuinisivins videshidelasainisiinals

(1.2) v AuduURn1s (Head of Operational Center) @g de'ﬁ%ﬁm”lu
Uimsirnisuuunanledy Tagiiunisiannauisds Assivg uasuinnssuifidnoamn
Banele

(1.3) fuaszuy (Administrator) simiiiguaunanesy Uszauaudy
AlTu warSulinveunsimnssuuliaunsadiivanuldegrealiused@nsnm

5.3.2 Auszuuiaiediy dmsulidesmsldaussuuniugunsalildauuu
rowRumesiilie Tssuuaiotnefomsluzuvesuau (Local Area Network : LAN) dunsdl
nsldunuuasorisliansvuuiubgn ausvivu wieudufiedmenisldauluguuuy
P09 (Wide Area Network : WAN) i dryayiauniovns 3G w3e 4G (Judu iedeude
éf’iy@mmumiﬁamsgﬂuwLLa‘u (Local Area Network: LAN) fen1sideusiowuy Ethernet
WiFi Dugiy
5.3.3 szuumsinn1svinlgauniuwuuindedaasezuuunanviesulynuseivgd

mMstuidousminendesianuidanded esnmseenuuuduneundiatu Tiannsa
58930 (Responsive Web Design) n13v1191uuuninaegunsalin3adiels egramainvaie
Lidnduntineneuiamnes wduiey wividn audnlviu Jegunaludazedefazdaiig
uandnafuluFesvesvnaniiaeilsiviiiy lniseonuuy axdesdaudangu sesiu
n1slduiveUnsainngduuy awnsaldlannszuu lawnszuuddanisiulaad
szuuUfURn1sueunseus (Android Operating System) szuuufunislelewoa (i0S) uaz
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6.2 8AUTENE

6.3 UDLAUBDLUY

6.1 @agu

N1739813IN153ANslggUnukuUTINdedIaTeruuunanosu Uy 1useavgd

e

N137ULAT UM AN EIINAMUTINAIYE @1unsaasunalauusnuingUssasdveg
Ay = a a o &
N13398 YIUINYALLBYRNRAIU

6.1.1 NANITAUATIFVNTEUIUNITNITTANITU I UNIURUUT T odaT vz U

a

wnanvlesudyaUseRvgdnistundeuunning1des e U divd

<9

6.1.1.1 AMANYUZVOINNIING18T AN W nddvd Tuunsanu
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U INg 1A TINaUEIYg Tun1simuiuinnssunagnsasyanInILATYgnILaY
GAGH

dui 2 NMsafuasiaugINauINTsy W Ingdeavaiunisasng
LaENRIUNTINILIRNTTUIINNAATaLAImAlulagN T Iy Ine1dy Tensaduayu
N133AAIUTEN Spin-offs way Start-ups FIMAINTWAIUTNB AL TATUAYUAIUNTNEINT
| A 9y a =} a @ Y 1 oA
#1149 7 ielvgsiamariansaulauaziaunlnogedegy

Y a v a

dd 3 madiafgshanaruinnssudondd ludmtanAedasiu
N15WAfgsNINIANTINgnatn lagnsimuINagnsnITnaln N13as1uA3aY e UsInTNIg
53Aa warnsddaunasuaiuayuisia Wy yuaninamu (Venture Capital) wie
nowuAAsy Wieligssannsavensvnauazaineldldogsiiusyasam

duil 4 MIVIBIUINGIAILTANTI NITVEIBVUIALALVNLTIAT
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4519A3Y 8N UsTATITAUIAAIVNTTULALSEAUAING NIsHAIUISEUUTAYIANTINANETY
1AMy Lagnsiamunazyseiunanaiiulavedssia ielviiuleigsiaanusaidula
Isegrereomayddy

6.1.1.3 NFTUIUNITNITIANITUNLRUNMULUUTINTT B FIRT 8L UL NAAN DY

Uy 1UseAngdn 15 ulAd s UNMIINYIRYTILAIVUTINIATY Usznaumiuesnlsznaunan

o ] q

(Y]

4 Usenns fadl

1) 23AUsENaUYRINISIANIsHITlEgUNIUamsauUeeanlaly 2 nau

W9t naud 1 99AUTEnaun1IIAnN1SelaTIasny (Structural Management Components)

wae ﬂfjmﬁ 2 99AUIZNOUNITIANIIWINGANTIU (Behavioral Management Components)
2) NFEUIUNITNITIANITVINERUNIY Usenaume 8 nszuIun1sdfgy
lawn (1) n1sdan1sanudunusivgnei (Customer Relationship Management: CRM)
(2) NM33MN15UINN9gNAT (Customer Service Management) (3) N133AN159U&A (Demand
Management) (4) A39ANI3A&sde (Order Fulfillment) (5) A158AN1SASELANTSHAR
(Manufacturing Flow Management) (6) N153AN15AUFURUSAUH TN (Supplier
Relationship Management: SRM) (7) n1siaiundnsaugiuazn1siieangmnain (Product
Development and Commercialization) tag (8) M33ANISAUAIAYU (Return Management)
3) saAUsznouvesiildaUnIULUUTINe aansaseyla 5 esdusenau

[ [

@Aty siadl (1) n13a31909AAN3IUM Joint Knowledge Creation) (2) n3deanssiuiuy
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(Collaborative Communication) (3) n1suustuninenns (Resource Sharing) (4) n1suustu
si’lja;Jua (Information Sharing) Way (5) n1suszaunisindula (Decision Synchronization)

a) nszualuiaaldgunuiinszuaifinnuuansnadiy 7 Yssian Tiun
(1) nszuadan (v1d1) (Material Flow - Inbound) (2) nszuandndmeidnsa (v1ean)
(Finished Products Flow - Outbound) (3) nsgLan15u3nN13 (Services Flow) (4) nsgua
491 (Information Flow) (5) nszuandy (Knowledge Flow) (6) NszuaninegInsnig
N1518U (Financial Resources Flow) uag (7) nszuadounau (Return Flow)

A3UNaUTEIUANNMNITANYDINTEUIUNINITIANI I UL UUS Jile

v

§2a30 nudregluseiusniian (X = 4.78, S.D. = 0.29) Gedduidmuanzangiignio
wealulagUgyy1Useavg (X = 5.00, S.D. = 0.00) 59989U1ADNTLUIUNITAITIANIS
ldguniu (X = 4.92, S.D. = 0.16) a3dUsznauvewinlggumuuuutiuie (X = 4.73,
S.D. = 0.44) nszudlusldgunu (X = 4.70, SD. = 0.43) uaznszUILMSATiANLVIZAN
teefigafesidlsznouresnisdanisleguniu (X = 4.69, S.D. = 0.46), (X = 4.64,
S.D. = 0.25) muanu
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0.17) asAUsEnOUsUdIUAARBA UL 1T U (User interface) (X = 4.82, S.D. = 0.39)
2IAUTENBUAIUNTFUIUNIINTIANISVINIE R UNTULUUT T 08358 (ICSCM) (X = 4.71,
S.D. = 0.36) 99AUTENDUATULUUTIADIN 1 UUIALNGY (Large Language Models) (X =
4.66, S.D. = 0.46) LagaIRUTENBUAUUNINGIFTINAWUTINAIYE (University Holding
Company) (X = 4.34, S.D. = 0.44) aua1au wusnsiausendu 6 diunan lneluusas
duflieaBendil
drwit 1 flFeszuu (Users) Ao nauuesgliauiifuimsszuuldimuagndly
nsiddedeyanisluszuy Feluudaznguians unndrafunuming wazgadnuuzues

a

Aldeu wiseanilu 3 ngu dedl (1.1) Wmtfiusniseu (Staff) dntnsuiageunis
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Uszanuuiaztuiindayalieniuuinisivinis wsemdelasimnisiuiaula (1.2) Wt
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Tnoifunswunaudse dsseivg wasuinnssudiddnonimidmnded uay (1.3) foua
s2UU (Administrator) ¥mihguaunanesy Uszauauiugldem wazfuiinveuns
W szuulianunsaaiunuliegadiuss@nsnm

dauil 2 @aun§nilad (Smart devices) Ao gunsaldmsudeusiounanyesy
§203ey Usgnaudiugunsal 4 Ussiam fail (2.1) aundvlwu (Smartphone) 1ugunsai
Adnussuuliitndsdeyauazuinisdng q dumsdndedlivuusiwesnieusunaindu 3
finwazansandiniieeuiames Wesnansannwmluldenldynaniui yonai s
Suwefiiln (2.2) wiuidn (Tablet) WugUnsaliifldsmszuuldidrdedoyauazuiniminag 4
WudAnselagldeuuuusiwesviiouaundiaty ddnwaensldnuruieivausnin
(2.3) uauviey (Laptop) L‘ﬁuqﬂﬂiiﬁ‘ﬁGﬂ%ﬁ’]uisuﬂﬁﬁﬂﬁﬂﬁayjaLL@S‘U%ﬂ’]im‘N 9 {IUAIU
Ansefliuuusriweivieusundiaty Fulanuazmnuarsaiinitnenfiunes e
anunsannw lldnuldvnanud nanan dwudunesidn way (2.4) Aeufiawes (Computer)

1<

Jugunsalngldauszuuldluniswhfdayauazuiniseng q drudiuisseglduuusiiwes

]

1 [

vidsuaUndndu dellanuazanlunisliew uifidodrfndeliannsatmiluldeuuen
anuil

dudl 3 druseuszanuugldan (User interface) shwithilifesdszanuseing
Ainuszuuiuaeuinmesviegunsaldeansiies unsnrmasanlvgldnuamunsafnsordiu
TUsunsulaeuuweunaindu (Web application)

dnfl 4 nszvaunsnsdanisiddguniuuuusniedeadey nszuaunsi
Usgnausmie 4 daumdn lawn (1) 09AUsenaurein1sInn1salgauniu (2) Nseuiun1snis
Ian1sviaalgauniu (3) ssAusenauveitalgaUniuLuuTInie uag (4) nsswaluviael
U

[

il 5 wuudaeanTeuIele) (Large Language Models: LLMs) WupsAusznaudday
Pedinusyans mmlunsusmsdanisarusiufiofumsifewasnssuiunsndivdsening
WMINYIFELAENIARAIMNTIY Ingademuausavasnalulagdyniusshivg (Artificial
Intelligence: Al) LLazmsL'%sJuifsumLﬂ%"aa (Machine Learning: ML) Lﬁaﬂ%’wqamzmumi
Fuglasanis mMsdan1sninenns waznnsdearslurasldgumuuesausiuiiodvinisg
osfUsznaundnveaLuuTmosn el %l (5.1) ssuufuglasimafouuudiaes
awvunelvg) [uesesdlefioonuuuanifleriuussansamnsduglassnsideiuninens
wazAuduURn1svesuningde lagldn1suseanananiuwsssuya (Natural Language

Processing: NLP) LLazé’aﬂ@%ﬁmmsﬁaui’maam?aa (Machine Learning Algorithms)
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dedianeidayainvateuvas fail (5.1.1) deyarindn (input Data) Uszneudedeyaain
Yerauslasan1ide Wslwdvesqudufifnig wu aruidenvg ninensiie uasnasu
Tk dlafimunINnrgRamngsy (5.1.2) danesnun1sdue (Matching Algorithm)
vihyihiszygUiuuresteya wWu msdugmddalumesuislassnmstuanuideingues
AUSUATRNT wazmiiengianuduiavesanuianiieNniumn ssuviafouiuarusulse
Auuzihegseidesainadnsuazdoyaazyioundu (Feedback) uag (5.1.3) wadws
(Outcome) s¥UVATasNTIENsAUSUURMSTINzauiigadmiuusiazlngsnis Tnedn
durumuauziuvesaudnsavennusiie (5.2) luganisuinsdanisaiy
57l (Collaborative Management Module) ImaaﬁgﬂaaﬂLLUUMLﬁaaﬁuaqumiﬁami

Y [y Y 3 &

N15UTEAUNY LAZNIAANINHANITANTEINULATINSTENINNEnIdY vniaududanis

[
¥ o [ v A

HUTMINMINISY waziusinsluningnamnssy lnedilsidudiAnaeil (5.2.1) wseeile

Y

1%
o o o

dmunsvhanganiu (Collaboration Tools) sesfumsasnafiuiivhaudmiulasins ns
wfienars nsrathmanedidny (Milestones) wagnsysannistussuuBiuadsdoninudio
ANISHAAOULAENITAAAMIY (5.2.2) N15IANISNINEINT (Resource Management) el
WanthaudujiRnsarunsadaassmineins wu yaains fufiufving uazqunsal 19
wnzauiulasInsuaazlasinig lnessuvaunsafaniunisidaunsneinseuulaudn
Wioandeymnisdnassnsnensiuanusndy

5.3) mﬁmiwzﬁﬁmmmmifﬁLLazﬂ'ﬁL%uiﬁumm%q (Predictive Analytics and
Machine Learning Integration) fledduiifiunumdrdalumsiaunssuunissnnisiae
sumunuudiiedaniezedaseiiles Ingldnmsiasgiteyaainlassnislusinieaing
mudladedniffuledeidmanoanudifaveslasinsuazanudosniminensly
ouIAR fail (5.3.1) Myins1gvideyaluefin (Historical Data Analysis) svuuisuiandeya
yoslAsImsiius Wensaaouiadefidmasronmudi3avesmusuie %ﬁauﬂammﬁ%
gnihulElun1sUSuUTansE U sTUALATINISUAZNNTINLHLNSNEINT (5.3.2) N1SNEINTR]
(Forecasting) luuusassnisnennsaliieuszifiuanudululdvesnnudsavedinsenis
szoznatlumsdiiiiuny uwastlgmiionafindu Senegliimiauduiifnsuasiuims
wrIngaeannsadedulaliegrliteys (5.3.3) miﬁauimtﬁm (Continuous Learning)
sruvazUiulgnuuiastedisdeiiedasedodeyalmianlasansimasiuiunisuay
lasansiadaanysal Wlelrianusaususiunudesnisuasualtufideuntadlusuan

5.4) M3dnnsteyanuaansie (Secure Data Management Layer) $Un159an1s

a

Joyanvasndalasunisesnuuuniieunleseyaiiluaudu wu Jeyan1side niwdau
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madeyay wazdemnasausauile fadl (5.4.1) n151sviEveya (Data Encryption) Uaya
fomeluszuumstanmsvisigumuuuuiniiesiniosazgnidnsiadeinasgunmadhsia
%’uqq (Advanced Encryption Standards: AES) Teluszninadauiu (At Rest) wazszninams
dstoya (in Transit) lilesnwinuUasnfevesteyanasnisasdin (5.4.2) MImUANATT
14 (Access Control) szuunisniuguansnisidfisnuunum (Role-Based Access
Control: RBAC) tterimunansmsindsuazudluoyaamedildsuayn

duil 6 WIS TINamuEalYe (University Holding Company: UHC)
dumiseanuiidassdulasuminedoifl e usmstanisuianssandan s nsnddumis
Ty W Inendesiuasyuganigived vt Suasnudonseninaanisivinisway
RAEVNIINYITIWIEANAEAINLUNITA1ENenAlulad N15asIeUTYN Spin-Off way
Start-Up sasisnsasnsarusaufieduasdnsniouen whmnevesumiing dosisamuids
widlvd Aensadsgldlituaminedoriudennasniseyelilians mstevulufanis
wazkdnfusianauitedndss lurnsdefufatuayuasfaiinisdulunstundon
WINNITTULATHANTENUABFIAL

6.1.3 NANITNAUINITINNIIN 1Y Ununuusudeadaasosuuunanosy

{chzymszﬁwigimﬁuLﬂﬁauuwwﬁwmé’aﬁ"mamul,%qwm}ué

6.1.3.1 wan13UseLliulsEanSnmeeIn1TimLITEUUN13IANSYelg g Unu
LLUUiauﬁaé’aﬁszuuLLW@W\I@%@J{Jmmmisﬁwﬁajmﬁum?{auwﬁwmé’aimamu@a
widlvd wudn Tuamsmdanumanzaueglusziuanniian (X = 4.81, S.D. = 0.34) Fs91n
n1sUszdiulssdnsamnisvitauvesinaniosy 5 a1 loun 1) druaduauisalunis

M9UAUANNABINIIH LY (Functional Requirement Test) fiAnadisaamvsizanagly
sEAUNINAAR (X = 4.68, S.D. = 0.48) 2) A1un1sUlanIuisiTuvoIwnanosy

(Functional Test) fidadsanumnzauogluszdvuiniign (X = 4.86, S.D. = 0.38)
3) fupmdresienisldauunanesy (Usability Test) fidnadoanumnzaneglusssiu
uniiga (X = 4.95, S.D. = 0.13) 4) fuussavdamussunanilesy (Performance) firiade
mmmmzamagﬂmsé’ummﬁqm (X = 4.69, S.D. = 0.42) wag 5) AUNITSAYIANLUaDANY
yostoyaluunantledu (Security Test) fdadsmnumnzanogluszivanniign (X = 4.88,
S.D. = 0.30)

6.1.3.2 NANTSIAIIZUR8 Confusion Matrix WUILULAAZINITATUA

=3

lasansinededldedegnaes (True Positive) 31u3u 40 518013 Tuimadinisiugiinisiug

&

#lidiAeae (False Positive) 31131 5 518113 lumanaian1siuglasenisiaisineddas
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(False Negative) 31171 10 518113 wavlumaufiasn1sduglasinisnladifeitalagndes

(True Negative) 371UU 45 189017

(%

a & 1 Qlyv a a v A
NaNTIATIERATInUSEENS AU linailel

1) AuLiue (Precision) Anvusasas 89 MUNEBIINALULLNNIALA

IS4

Jeway 89 Nigneias

2) AuasauAgy (Recall) Antdudosas 80 nunefialunaaunsndug
TasansiiAedesidnsuiuiosas 80

3) ANINANABIENINANMLLLI UG AAINATEUAGY (F1-Score) Anvdu
Joway 84

aunsaasulainlumalyanussivgianuudugiadunisuugiinisdue
uidaiiloniadiavdosufulsad elinseunqulasinisusnisinanisiiA sadessnniy
Taguszavsamsueglussiuiimnzandmiunahlldny
6.1.4 wansUszunstuind s U Ang1desamuiBandyd wuin Tunmsiui
m’mmmsamasﬂussﬁ’umnﬁq@ (X = 4.80, S.D. = 0.32) 198 A1UITUTINIUTE LAy

14 4 1 A U IS U a L U A =
ATUNITFITNAINUITINNDNURAFINNTIN llﬂ']LQaEJﬂ'J’]ﬂJLVﬂJW%ﬁM@QlU?SﬂUN’]ﬂW@@ (X =4.93,

S.D. = 0.14) s9%aAe MunsasTeliuasansEnuMLAsYgia daedenumuizay

aglusivanniian (X = 4.74, S.D. = 0.43) gavngAanun1susmsinnisninddunislyan

9

LazsunsAtuAYUNISIAUINYEY Spin-offs uay Start-ups dAadsauvuzaueyly

sysusniian (X = 4.70, SD. = 0.45)

6.2 afUTENa
mdeilduanddifiudsdneninvesssuunsdansvigumuuuusiuiiedaies

wuwamWa%mﬂm@ﬁﬂszawﬂumsaﬁmauums%’uLﬂﬁaummwﬁmmé’aﬁwémnﬂuwﬁwmé’a

Samudanded wan1sinudiifiud ssuudnanienumngaulunisnevauosio

ine@snagnsvesnisasasunisidunminendesinamuienngivd nawmzlusunis

a v

FTUTINIWYY NIFIANITNTWEINT BATAITATIIAINNUT UL DLW NUNING1FULAY
ANENNNTTY

6.2.1 MsatuayunIEUIUNITIAIYEIdY (Research Commercialization) Kan15AN®

[y

FEUIUNINEFT WA dvdfsaunsaimihiiduagnudeuss ninenuideiv

& 1

Aa1n SEUUNITINNITTl g UnukuuTiuiiedlasusvuwnanvesudyauseAvgdnis

9 Y

FULARDUNNIN AL TIAWIUTINAIYE ansnsariuyseansnnlunszuiunsiilalaenisly
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'
U 3 a va a

Al-Driven Project Matching Engine 7%183uglasenisideiuauduidfnisnimungay

Y

v ¢ A

muwiugidwalilassmsuinsinnsilenaiaundundndasiniousnsfigonades
fuPUReINTTVOINAIANNTY

6.2.2 MIATNANUTINLBTENINUNINYIBUAZENAIMNTTU (University-Industry
Collaboration) N3¥UIUNTUINFBULALNITUTTAUIUNIUTEUUNTIANTNNQUNULUY
iauﬁaé’m‘%szuuLL‘wamwa%u{]zgmﬂﬂizﬁwﬁajmﬁuLﬁ?{aumﬁwmé’aiamamu@wwzﬁ%é
YU UATUNITATIAMUTINL 0IENTNUMINGIF B LA NUSTATNNQAaIMNTTU AL 198
Uszandnn lneaenadodnulInig Triple Helix Model Ffuunumvesnisyieusauiy
FEMINUMINGNY FFUA LagRnaInngsy szuuillifesdeldnsdoansseninsdiesig 4
ulvegssuiu widgsadanalindaluniulusdavesnisinnisdeyauazlasnis
Fadutadudsalunsaduadsrnudfuresnnusuiioluszezen

6.2.3 MIARUANEAMAIUNITTANITNSNEINT (Resource Management) SEUUNTS
ﬁ’mﬂﬁvhﬂezj'qﬂmut,l,uus'mﬁaé’ﬁ]a'iazuuLLwamWEﬁmﬁzgagwﬂssﬁqu’mﬁuLﬂﬁlau
WNINIFETWAWMUTINAYE dauaiunsalunisdnnismineinsiaegnedivssdnsam
lnelddanuszAwglunis Predictive Analytics wag Machine Learning Tun1sainnisal
ninensisidudmduunaslasenis uazdnasininensludnvarlawiin nan1sussiiu
wangloAL LI mi%’mmﬁﬁﬁﬂizﬁwﬁmwﬁﬂhaammmsgﬁ%’auLLazﬂaujmmsé’fmmsw%'wmﬂiﬁ
Tidieane Fadulgmagnnulussuunisdanisimily

6.2.4 mmﬂaaﬂﬁaLLazmﬁmmﬁ’Jjaﬁda (Data Security and Management) SUUNS
f{i’ﬂm'wi"miezj'qﬂmuLLUUiauﬁaé’aﬁazuuLLwaMWai‘mezymwﬂszﬁqu'mﬁuLﬂad'au
WMINYIREIWAMUT I eanadsanulanauludiunissnwanuuaendeves
U8ya (Data Security) Falesunstuduriunisld Role-Based Access Control (RBAC) was
N15sMateYanUN1»I3IU AES (Advanced Encryption Standard) n1sUesiunisidngs
foyalaglilldsvoynymitrefivanudeduluszuy wagviliumingrdoansndanis
lassmfidouazanuudolasgalasnde

6.2.5 N15aUAYUNITAAUIUTEN Spin-offs uag Start-ups F8UUNITIANITNING

s 1 ) S

gUMuLUUTiledaasuzunknanasu Uy 1Usefuggn1stunfeuumineaesiua v

<« Y

v o

Bandlvd Preszylasinsidenddnenimgslunisimunduuiev Spin-offs 3o Start-ups
lngnsduaiuiusinsivinzauiardiedanimingnsdmunsisuaugsna nssuIuns

AINANANAIUING IS UANNTOATNNANTENUTRATEFAN L UTEAUY DI URAL TEAUYA
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6.2.6 nan13dnwtlaennassiunisldautdygiussivglulasinisvesuningidy

s

Futwedlan Wy University of Cambridge tag Harvard University fiintayey1useaus un

LS

fa v

T lun1suimsdanislasenisuazndneinad evfi uaudus avesnismded 14e
AULANAINYDITFUUNTINNSTISEgUNUL UL TIiladaaTer vl nanne s Uy U sehvs
gnsfuimdeuuvninerdesiuasmuiBandd fe mseonuuuiiieatuayunisvinanudantiy
wuuysannsluyndunou é'?m,m'mﬁu@‘[mqmﬂﬂﬁmﬁamiﬁwmémﬁ’uasmﬁizw

a

msdansvildgunuuuusmilodaaiozuuunanlesuiynussAnggnisiuindou
uvninedoamawudandsd uandiiuisanuddglunsatuayuuminedelivasu
unumngudnansBeudiuudaiugmaduminerdeimamudomideiduedon
\AsugRaseuinngsy ssuudsnanlifisausdiefinanusuaranuusiugilunisuimg

IAN15IATINTT wAGIETIANUTINTDNAYNSNNOUALDIFIBAIIUABINITVDINAN

6.3 UBLEAUBDLUZ

av A [ 1 1 1 = (Y a s a & 1
Naﬂ'ﬁ'ﬂﬁ]ﬂLi@ﬂﬂ’]i"ﬂ@ﬂ’]iWNI‘?IQﬂVHULLUUTﬁJN@E]ﬁ]ﬂﬁEJ$UULLW6WW@3N{]€Q§Q’]U38WH§§

<9

& a vV o

mMsfuindousmingdosiuamuiandsd Iteiausuuzdmiunmsinaddeluliusslon
wardeiauenurdmiunmsiseluadwioly il

6.3.1 N1IWAUITLUUNIITANIIN WG g UnuLuusIndodasssuuinannasy
{lagﬁgwﬂﬁzﬁwiajms%’uLﬂé"auwﬁwmé’aémamuL%quzﬁsusj luwsdnuaznimeasldauly
Uiuniivainvians ileifinuszdvSamuaznisneuausiseaufosnsvesEitann asvh
ASALITEUUNTIAN TR gUNIuLUUTINdedaaseruuLnanlosudya1useivgdnis
Fuedousming dusmamudwndedliianudaveguuaraseunguuiunivainvalsves
uninends feghatu msuiuussnatyyssiviliannsainneiuas uglasanisi
fanvamaneniedudeulduntu Wy nisveasddvussuuluaminerded dawauay
Tassadosdnsiiunnsnstuazaelidladoditauazlonalunsusuussssuulunsiagnsdl
leegnstmau

6.3.2 n1sfmunnaluladiadu ol uAnEAIMUBITEUUAITTHAN T LR Uil ari Fu
nsldauisesfumaluladliug wu Blockchain Miilaminanulusdawazainuvasndelu
n1sInnIsd g tazningdun1sdgn Internet of Things (IoT) TdAaniuanIuzves

n$ne1ns Wy gunsalddensenisldauiesufuinislusuuisealnd wse Predictive



150

Maintenance dmsumsaanisaidymiioraintuluszuu wu msldmunsneinsiiann
Aulunseauatnlunisaidulagenis

6.3.3 msafeguteyaiiufaunsafieativayunsinnuvesssuy msiaunlassaia
gudeyaianunsnsessunisiiudoyaainuarounas wu Yeyalasenside anudeiny
YA ugUHURNIT WagA Ui BIN15Y0I8naIMNITL N15nalulad Big Data uay
Ml gidoyavunlngazdslissvuaunsaiauduuzihAdanuwiuduazdu
Uselomiiinndelu

6.3.4 msdsaiunsidinsmveaflfnulunnsedy Wefinniseensunaznslday
szuvegaiiUsEavBam asdnousuuarAanssuiidunsiiduimvedfliculuusazunum
i W wiehil (Staff) FvtheuduFoanas (Head of Operational Center) wag#usiingan
gnamnTTy MauilsanuAniuanglinusgrmitaneaztaelannsausugessuuls
AFINUAIINABINTIUNIIUF TR

6.3.5 MIUsziiunansenuluszeren ATINTAnMULAZUTEETUNANTENUYDITEUY
nssan1svaslegumuuuunfiedaaiozuuunanwesutlygruszAvggnistuini ou
WMINedeTINaUEnavdlussazen? velusuasugiauazuiangsy Wy nadiuseld
Pnningauniatyg MaiusIwInusy Spin-offs uay Start-ups fifndu waznsadna
musilefididuszninsuvninedouazgnanungsu

6.3.6 Msativayululou1ganniasy N1siMEIsEUUNTINNIsIslggUnIuLuY

3

JiledansuruuunannesudyyUseivggn1stundouurInendesuauganiale
Tivszauanudisegruduguuuumislasunisadvayuainulouieniasy Wy nsdnass
WUszLIuduTunITITuLaziaul n1sliansuszleviaiunigunuieni sauiedu

UNINYIRE WAENITATUAYUNITASIUATEUIEAINNI LD TEAUYIFRALUIUNYA
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ABSTRACT

This research explores the development of an Intelligent Collaborative Supply Chain Management (iCSCM)
system, driven by Large Language Models (LL.Ms), to enhance operational efficiency and facilitate
collaboration among academic, governmental, and private sectors in advancing University Holding
Companies (UHCs). Despite significant progress in Al-driven supply chain management, challenges remain
in elfectively aligning academic rescarch with industry demands, resulting in suboptimal resource utilization
and misscd opportunitics for commercialization. This study sccks to address these issucs by proposing an Al-
driven framework to optimize collaboration within this ecosystem. Employing system design frameworks,
architectural evaluation matrices, and expert surveys, the study evaluates the proposed systems effectiveness,
demonstrating a high level of suitability (Mean = 4.73, SD = 0.30). The findings underscore the
transformative potential of large language models in enhancing collaborative supply chain processes,
equipping universities to serve as key innovation hubs that bridge the gap between research and industry
applications.

Keywords: Intelligent Collaborative Supply Chain Management, Large Language Models. Artificial
Intelligence, University Holding Company

1. INTRODUCTION

Universitics are transforming into University
Holding Companics (ITHCs), serving as a bridge
between academic research and  industry
collaboration to generate economic value. However,
conventional supply chain mechanisms face
challenges in efficiently aligning research projects
with suitable industry partners and funding sources.
The incorporation of Artificial Tnielligence (AT) into
Collaborative Supply Chain Management (CSCM)
presents substantial benefits, including enhanced
project matching and optimized resource allocation.
While prior research has investigated Al
applications in supply chain management, there
remains a significant gap in studies addressing Al-
driven  collaborative frameworks specifically
designed for University Holding Companies [1], |2].

Despite the growing implementation of Al in
supply chain management, the absence of an
integrated Al-driven framework customized for
university-industry collaboration conslrains
opportunitics lor commercialization and innovation.
Ixisting research predominantly focuses on general
supply chain optimization but lacks a structured

framework that leverages Large Language Models
(LLMs) to facilitate seamless collaboration within
university-driven ecosystems [3], [4].

This study seeks to address this gap by
developing an Intelligent Collaborative Supply
Chain Management (iCSCM) system tailored to the
needs of University Ilolding Companies. By
integrating LLMs and Al-driven mechanisms, the
proposed framework aims to enhance coordination,
improve decision-making, and accelerate the
commercialization of academic research, thereby
strengthening the role of University Holding
Companics in fostering innovation and industry
engagement |5, [6].

2. OBJECTIVES OF RESEARCH

This research aims to explore the integration of

Large Language Models (LLMs) into  the
architecture of Intelligent Collaborative Supply
Chain Management (iCSCM) systems 1o enhance
efficiency and collaboration. The study adopts a
descriptive  research methodology, combining
literature review, analysis, synthesis, and system
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evaluation to achieve the following specific
objectives:

- To review trends, rescarch, and literature
related to the sysiems architecture of Intelligent
Collaborative Supply Chain Management with Large
Language Models to drive University Ilolding
Companies.

- To analyze and synthesize related research.

- To design the system architecture of Intelligent
Collaborative Supply Chain Management with Large
Language Modcls.

- To evaluate the system architecture of
Intelligent Collaborative Supply Chain Management
with Large Language Models.

3. RESEARCH HYPOTHESIS

HI: The integration of Large Language Models
into Intelligent Collaborative Supply  Chain
Management  will  significantly  improve  the
suitability of project matching and  resource
allocation within University [lolding Companies.

4. RESEARCITI METIHHODOLOGY

The research methodology was designed to
systematically address the objectives of integrating
Large Language Models (LLMs) into the
architecture of Intelligent Collaborative Supply
Chain  Management (iICSCM) systems. This
methodology involved a multi-stage approach,
encompassing a comprehensive literature review,
analytical synthesis, architcctural design, and system
cvaluation. The details of cach stage arc as [ollows:

4.1 Review of Trends and Literature

The first stage involved an extensive review ol
academic research, industry reports. and case studies
related to the system architecture of Intelligent
Collaborative Supply Chain Management and the
applications of lLarge language Models. Sources
were scleeted based on their relevance, credibility,
and publication recency 1o ensure the incorporation
ol the latest advancements. Key rescarch databases
and journals, in Scopus, were consulted to gather
data on trends, technologies, and methodologies.

A systematic literature search was conducted in
Scopus databases following the PRISMA flow. In
this search, only English-language papers published
in the last five years, between January 2020 and
December 2024 were considered. The keywords and
search operators used were l'o search for relevant
articles in Scopus, you can use the following
("Collaborative” OR "Supply Chain" OR "Supply
Chain Management") AND ("Atrtificial Intelligence"
OR "AI") AND ("Large Language Models" OR

"LLLMs") AND ("University Holding Companies”
OR "Science Park" OR "T'echno Park” OR "Start up”
OR "Spinoll") AND ("OpenAI" OR "ChatGPT")
AND ("Components” OR "Processes” OR "Flows")
AND ("ToT" OR "Blockchain") shown in Figure 1.

(

=
2 | | Resores icentified from Records reroved before screening:
i Uatabases Saopus i sords temoved (1 1
; - 2593 cun 2020 2024 (1~ 1,92
open zccess (n=641)
Rezords scraened Recores excluded
(= 1.238) (n=900)
Reports sought for retrevel | Reports na retteved
g in = 328) (n=210)
Reforts assassed for |
cligibitty (n = 176) Reports excduded
Het relevant to the topic (t
Confarance Focesdinge (n
Fooks (n = 8)

Figure 1. The Svstematic reviews and Meta-Analyses
(PRISMA) of Intelligent Collaborative Supply Chain
Muanagement with Large Language Models

4.2 Analysis and Synthesis of Rescarch Findings
Tn this stage, the findings from the literature
review were critically analyzed and synthesized o
develop a conceptual [ramework [or the Intelligent
Collaborative ~ Supply ~ Chain  Management.
Comparative analysis techniques were employed to
evaluate different Large Language Models
applications and their suitability for collaborative
supply chain environments. The synthesis process
involved identilying core lunctionalitics, such as
natural language processing, predictive analytics,
and decision-making support, that Large Language
Models could contribute to the Intelligent
Collaborative Supply Chain Management system.

4.3 Design of Intelligent Collaborative Supply
Chain Management System Architecture

Based on the insights gained, the Intelligent
Collaborative Supply Chain Management system
architecture  was  designed with a  [ocus on
scalability,  interoperability, and intelligent
capabilities. The architecture design followed the
Software  Development Life Cycle (SDLC)
methodology, starting with requirement analysis,
followed by design and prototyping.
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4.4 Evaluation of the System Architecture

I'he proposed Intelligent Collaborative Supply
Chain  Management  system  archileclure  was
cvaluated for its cfficiency, usability, and
cffectiveness. A structured  evaluation  was
conducted with 9 domain experts, each possessing
over five years of experience in system
development, ICT, and supply chain management.
Experts assessed the system using  suitability
cvaluation matrices, with scores based on specilic
metrics. Quantitative data, including mean scores
and standard deviations, were calculated to measure
the system's overall suitability. Qualitative feedback
was also collected to identify areas for refinement.
The interpretation of results based on the range of
average scores is presented in Table 1.

Table 1: Range of average scores and interpretation of
results

Range ol Average Score Interpretation ol
Appropriateness
4.50 - 5.00 Highest level ol suitability
3.50-4.49 TTigh level of suitabili
2.50-3.49 Moderate level of suitability
1.50-2.49 Tow level ol suitability
0.00-1.49 Lowest level of suitability

5. RESULT
5.1 Review of Trends and Literature

- The Role of Intelligent Collaborative Supply
Chain  Management in  Univers| Holding
Companies

University holding companies (UTICs) act as
vital intermediaries between academia and industry,
facilitating  the  transter of  knowledge,
commercialization of research, and development of
innovative partnerships. In this context, Intelligent
Collaborative Supply Chain Management (iCSCM)
systems serve as pivotal lools Lo cnhance their
operational capacity. By leveraging these systems,
UlICs can efficiently manage intellectual property,
align academic research outputs with industry needs,
and foster  stralegic  collaborations  that  drive
cconomic growth. The integration of Intelligent
Collaborative Supply Chain Management with
Large Language Models (LLMs) further empowers
University holding companies by providing
advanced data processing capabilities, real-time
communication tools, and actionable insights [or
decision-making. These [eatures collectively enable
University holding companics Lo oplimize resource
allocation.  streamline  projeel  exceution, and
strengthen their role in bridging the gap between
academic institutions and external stakeholders |7],

[8].

Moreover, the adoption of Intelligent
Collaborative Supply Chain Management systems
within University holding companies addresses the
growing complexity of supply chain networks that
involve diverse stakeholders, including universities,
government agencies, and private enterprises. The
advanced capabilities of Large Language Models,
such as natural language understanding and
predictive analytics, enable University holding
companics o0 navigale these complexities by
cnhancing collaboration and reducing inelficiencics.
Tor example, Large Language Models can analyzce
vasl datascts (o identily emerging trends, [acilitate
contracl negotiations, and cnsure the scamless
cxchange of information across organizational
boundarics. As a result, the role of University
holding companies extends beyond traditional
knowledge transler 0 becoming  catalysts  [or
innovation  ccosystems,  fostering  sustainable
development and competitive advantage in the
global marketplace. University holding companics
serve as bridges between academic institutions and
external partners. Al-driven systems can help these
entities manage intellectual  property, foster
partnerships, and commercialize research effectively

[91, [10].

Tahle 2: Components of the role of ntelligent
Collaborative Supply Chain Management in University
Iolding Companies

Components — | — _ _ _ | -
= -1 = n .2 oy

LUHCs as v v v v v v

Intermediarics

iCSCM v v v v v v v

Systems

Integration v v v v v v

with LLMs

Addressing v v v v v v v

Supply Chain

Complexities

Exlended v v v v v v

Role ol UHCs

Conclude v v v v v v v

- Integration of Large Language Models in
Intelligent  Collaborative  Supply  Chain
Management

‘The integration of Large language Models
(LLMs) into Intelligent Collaborative Supply Chain
Management (iICSCM) has revolutionized the way
organizations manage and optimize their supply
chains. LLMs, with their advanced natural language
understanding and predictive capabilities, facilitate
seamless communication among stakeholders,
automate  data-intensive  tasks, and  generate
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actionable insights. By leveraging large l.anguage
Models, organizations can enhance operational
clliciency, improve decision-making, and foster
collaboration across the supply chain. Tor instance,
Large Language Models can analyze vast amounts of
unstructured data from various sources, such as
emails, reports, and social media, to provide real-
time insights and recommendations. This capability
cnables  organizations  to  anticipate  demand
(Tuctuations, optimize inventory levels, and respond
proactively to dynamic supply chain challenges [18].
119].

Moreover, Large Language Models play a
crucial role in enhancing supply chain visibility and
transparency. By integrating data from multiple
sources, Large Language Models provide a unilicd
view of the entire supply chain, cnabling real-time
tracking of products from production to delivery.
This visibility helps organizations monitor the
performance of their supply chain, identify
bottlenecks, and ensure compliance with regulations,
Additionally. Targe Language Models [acilitate
intelligent  collaboration by  cnabling  scamless
communication and data sharing among supply
chain partners. Natural Language Processing (NLP)
and  Large  Language  Models  enhance
communication by understanding and generating
human-like text, making interactions more efficient
and effective. This intelligent collaboration leads to
better coordination and alignment ol supply chain
activitics, ultimately driving innovation and
improving overall supply chain performance |20],

1217,

Table 3: Components of the integration of Large
Language Models in Intelligent Collaborative Supply
Chain Management

Components e e e | s | e e
glalalsal&|a|d

Advanced v v v v v v

Capabilitics of

LLMs

Operational v v v v v v v

Efficicncy and

Dccision-

Making

Data Analysis v v v v | v v

and Insights
Supply Chain v | v v v v | v v
ility and
Transparency
Intelligent v v v v v =72
Collaboration

Tnnovation and | v v v v v v
Performance
Improvement

Conclude v | v v v v v v

- Collaborative Frameworks and Multi-
Stakeholder  Coordination  in  Intelligent
Collaborative Supply Chain Management

Collaborative frameworks and multi-stakcholder
coordination are essential components of Intelligent
Collaborative Supply Chain Management (iCSCM).
These frameworks facilitate the integration of
various  stakeholders,  including  suppliers,
manufacturers, distributors, and customers, into a
cohesive and cflicient supply chain network. By
fostering collaboration, organizations can achicve
greater alignment between internal processes and
external demands, leading to improved operational
efficiency and resilience. Effective collaboration
requires the establishment of trust, transparency, and
open communication among all partics involved.
Information sharing and joint decision-making arc
critical elements that enable stakeholders to respond
swiftly to market changes and disruptions. For
instance, public-private partnerships and multi-
stakeholder initiatives have been shown to enhance
supply chain resilienee by promoting coordinated
actions and resource sharing [29]. [30].

Morcover, collaborative [rameworks support the
development of innovative solutions to common
supply chain challenges. T'echniques such as crowd
shipping, gainsharing, and the sharing economy can
be leveraged to optimize resource utilization and
reduce costs. These approaches not only improve
clliciency but also contribute to sustainability by
minimizing waste and reducing the environmental
impact of supply chain operations. Additionally,
multi-stakeholder coordination helps in aligning
incentives and ensuring that all parties benefit from
collaborative clforts. This alignment is crucial for
maintaining long-term partnerships and achicving
mutual goals. By integrating intelligent systems and
technologies, such as Al and loT, organizations can
further enhance collaboration and coordination,
leading to more agile and responsive supply chains
[311.32].
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Table 4: Components of cotlaborative frameworks and
Multi-Stakeholder Coordination in Intelligent
Collaborative Supply Chain Management

Components

[391

T| =
N

[33]

N Bl
N B
N 1381

Tniegration of v | v |V
Stakeholders
Fostering v v
Collaboration
Information v | v v
Sharing and
Joint Decision-
Making
Development v v v v v v
of Innovative
Solutions
Alignment of v v v v v v v
Incentives
Integration of v v v v v v
Intclligent
Systems and
Technologies
Conclude v |V v v v | v v

<
A
<
<

<
<
<
<

5.2 The conceptual framework for the Intelligent
Collaborative Supply Chain Management with
Large Language Models

The Intelligent Collaborative Supply Chain
Management (iCSCM) system, enhanced with Large
Language Modcls (LLMs), is designed o optimize
collaboration, strcamline operations, and  drive
clficiency in universily-industry partnerships. This

conceplual framework outlines the integration of

advanced technologics, including LLMs, Artilicial
Tntelligenee (AT), and Machine Learning (ML), to
support the complex processes involved in
collaborative  supply chain  management.  The
framework is  structured around  four key
components, as illustrated in Figure 2.

Collaborative Supply Chein

Large Language Models (LLMz)

\gement (ICSCM)

Suspy oin msmemene
Fraceszes

Scpul S Coab ation
Campareets

Intelligent Collaborativa Supply Chain Management
Platiorm

3

sy Catiberstan
Sanprton Sty snd
Sonps

Figure 2. The conceptudl framework of Intelligent
Colluborative Supply Chain Management

From Figure 2, this framework demonstrates the
integration of Intelligent Collaborative Supply Chain
Management (iCSCM) with Large Language

Models (I.1.Ms) to enhance the operational
efficiency and strategic capabilities of universities
transitioning into University Holding Companies
(ULICs). The design leverages the advanced
functionalities of Large Language Models to address
challenges in supply chain coordination, data-driven
decision-making, and multi-stakeholder
collaboration. The framework consists of the
following four parts:

Part 1: Collaborative Supply Chain Management
(CSCM)

The Iramework  begins  with  the
foundational components of Collaborative Supply
Chain Management (CSCM), which include:

1) Supply Chain Management
Components: The core clements necessary  [or
effective  supply chain  operations, including
supplicrs, manufacturers, and distributors.

2) Supply Chain Management Processes:
Koy processes such as procurement. production,
logistics, and delivery that drive supply chain
efficiency.

3) Supply Chain Collaboration
Components: Tools and mechanisms that enable
seamless coordination among diverse stakeholders
in the supply chain.

4) Supply Chain Flows: The structured
movement of goods, information, and financial
resources across supply chain networks.

‘These components form the foundation for
introducing advanced intelligence through Large
Language Models.

Part 2: Role of Large Language Models (LLMs)

Large Language Models serve as the core
enabler of intelligent functionalities within the
Intelligent Collaborative Supply Chain Management
system. Their integration is categorized into three
main areas:

1) Al Enginc:

- Machine Learning Models: Provide
predictive insights to optimize supply chain
operations.

- Natural Language Processing (NLP)
Models: Tacilitate cffective communication and
understanding among stakeholders by processing
unstructured text data.

- Data Analytics Models: Analyzce large
datasets to detect trends and allocate resources
effectively.

2) Application Logic:

- Project Matching Engine: Identifies
optimal resources and stakeholders for collaborative
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projects.

- Natural Language Processing and
Optical Character Recognition (OCR): Automate the
extraction and analysis of unstructured data.

- Advanced Analytics and Insights:
Generate  actionable  recommendations  for
stakeholders.

- Notification and Alert Systems: Ensure
real-time updates to mitigate risks and enhance
decision-making.

3) Dala Storage:

- Databasc lor Projects and Opcerations:
Provides a centralized repository for managing
supply chain aclivitics.

- Data Warchousc for Analytics: Enables
advanced data processing and (rend analysis 1o
support strategic planning.

Part 3: The Intelligent Collaborative Supply
Chain Management Platform

‘The integration of Collaborative Supply
Chain  Management  components  with  Large
Language Models functionalities results in an
intelligent platform. This platform serves as a
unified solution for managing supply chain
processes, automating routine tasks, and enabling
data-driven decision-making. It ensures real-time
operational transparency and effective collaboration
among all supply chain stakeholders.

Part 4: Driving University Holding Companies
(UHCs)

‘The ultimate objective of this framework is to
enhance the capabilities of universities transitioning
into University [lolding Companies, which play a
critical role in bridging academia and industry. By
leveraging the intelligent platform, University
Ilolding Companies can:

- Manage Intellectual Property (IP): Ensure

robust protection and commercialization of

innovations.

- Toster Industry Collaboration: Build
partnerships with private and government sectors.

- Accelerate Research Commercialization:
Transform academic rescarch into  market-ready
solutions.

- Support Spin-offs and Start-ups: Empower
entrepreneurial ventures through resource allocation
and strategic guidance.

5.3 Intclligent Collaborative Supply Chain
Management System Architecture

I'he Intelligent Collaborative Supply Chain
Management (iCSCM)  system architecture is
designed to enhance the management of research

collaborations and  commercialization  efforts
between universities and industry. By leveraging
Large Language Model (1.LM) technologies, the
Intelligent Collaborative Supply Chain Management
system optimizes project matching, resource
allocation, and communication within university-
industry partnerships, aligning with the strategic
goals of the University Ilolding Company (UIIC)
framework. This section outlines the architecture
and key components that cnable the elficient and
intclligent  management  of  the  university's
collaborative supply chain, as illustrated in Figure 3.

As illustrated in Figure 3, the Intelligent
Collaborative Supply Chain Management (iCSCM)
system architecture is organized into six main
components that manage user interactions, core
system operations, data management, and security.
The six components are as follows:

1) Users: The system categorizes users into
different groups with specific access rights based on
their roles and responsibilities. hese groups are
divided into three categories:

- Stall: Responsible for coordinating and
inputting information regarding academic services
or potential project topics of interest.

- Head of Operational Center: Approves
academic service work on the platform, focusing on
the development  of research, inventions, and
innovations with commercial potential.

- Administrator: Oversees the platform,
coordinates with users, and ensures the system's
development and operational efficiency to achieve
optimal performance.

2) Devices: Devices connected to the platform
include smartphones, tablets, and personal
computers, which are used to access information and
services through the user interface on the web
application.

3) User Interface: The user interface serves as the
interaction point for various stakeholders within the
university’s  collaborative ~ ecosystem. It is
responsible for collecting project data and providing
status updates, accessible through a web application.

4) Collaborative Supply Chain Management
Processes: These consist of four main elements:

4.1) Supply Chain Management
Components: Categorized into two groups:

- Structural  Management  Components:
Tnclude Planning and Control Mcthods, Work Tow
Aclivily  Structure,  Organizational  Structure,
Communication and Information, Tlow TFacility
Structure, and Knowledge Management.
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- Behavioral Management Components:
Comprise Management Methods, Power and
Lcadership, Risk and Reward, Culture and Attitude,
and Trust and Commitment.

4.2) Supply Chain Management Processes:
Include Customer Relationship Management,
Customer Service Management, Demand
Management, Order Fulfillment, Manutacturing
Flow  Management,  Supplier  Relationship
Management, Product  Development  and
Commercialization, and Return Management.

43) Supply Chain Collaboration
Components: Focus on Joint Knowledge Creation,
Collaborative Communication, Resource Sharing,
Information Sharing, and Decision Synchronization.

4.4) Supply Chain Flows: Consist of scven
distinct [Tows: Material Tlow, Tinished Products
Flow, Services Flow, Information Flow, Knowledge
Flow, Financial Resources Flow, and Return Flow.

5) Large Language Models (LLMs): Designed to
enhance the management of research collaboration
and commercialization processes by leveraging
Large Language Models, Machine Leaming (ML),
and Artificial Intelligence (AI) technologies. It
comprises the following key components:

5.1) Large Language Model-Driven Project
Matching Engine: Matches research projects with
university labs and resources based on project
requirements and lab capabilities. The engine uses
MI. algorithms and Natural l.anguage Processing
(NLP) to analyze data from multiple sources and

recommend the most suitable operational center for
each project. ‘The process includes:

- Input Data: Processes dala Irom rescarch
proposals, opcrational center profiles including
expertise,  available  equipment. and  past
performance, and industry requirements.

- Matching Algorithm: Identifies patterns in
the data, such as matching keywords in project
descriptions with operational center expertise, or
analyzing previous successlul collaborations. The
system continuously improves its recommendations
based on feedback and past outcomes.

- Outcome: Generates a ranked list of
recommended operational centers for each project,
based on the likelihood of successful collaboration,
This enhances the speed and accuracy ol the project-
malching process, reducing manual cffort and
minimizing the risk of mismatches.

5.2) Collaborative Management Module:
Facilitates real-time communication, coordination,
and tracking between researchers, university
administrators, and industry partners. Tt ensures that
all stakcholders remain aligned  throughout  the
project lifecycle by offering tools for managing
timelines, resources, and deliverables. Features
include:

- Collaboration Tools: Includes features for
creating project workspaces, sharing documents, and
selting project milestones. Tntegrates with email and
messaging systems 1o send automatic updates and
reminders.

Reta Anlytics Model

B ‘ Deep Learning

- Relational Database (SOL)
- Document Storage (NoSUL)

Data Warshouse for Analytics
Data Agareqation
-Data |3es

Optical Character Recognition (OCR)
- Image Processing

Character Recognition
Advanced Analytics and Data
nsi

3 ' - Predictive Analytics
Performance Monitoring

Notification and Alert Systom

Database for Projects and Oparational Center

Intelligent Collabarative Supply Chain Management platform

- \arae Lavoe el 11 WO
2 2 a [ Aopication osic I
a A @&
- i Supply
Stoff  Head of  System Project Engine ; i
Operational  Admin e basad Matching i Componants
Center - Arbased Matching (Machine i ‘ <
Learung) i - _
i ‘Componants. . Processas
Natural Language Processing (NLP) H
Text Catraction { h P
- Text Analysis ; g "

- Project Matching
- Resource Management
- Industry Collaboration

\ - Procass improvement /

University Holding Company

- Intellectual Property Management
- industry Collaboration

search Commarcialization

- Support for Spin-offs and Start-ups

Figure 3. The mtelligent Collaborative Supply Chain Management (iCSCM) system architecture
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- Resource Management: Enables heads of
operational centers to allocate resources (such as
personncl, lab space. and cquipment) to specilic
projects based on current availability. The system
dynamically tracks resource usage to prevent
overallocation

5.3) Predictive Analytics and Machine
Learning Integration: Key to enabling continuous
improvement in the Intelligent Collaborative Supply
Chain Management system. By analyzing historical
project data, these wols provide valuable insights
into future project outcomes, resource needs, and
collaboration success factors. Features include:

- Historical Data Analysis: Learns from

past projects, identifying factors contributing to
successlul collaborations. This data is used to reline
project matching and resource planning.
- Forecasting: Uses predictive models to estimate the
likelihood of project success, project completion
times, and potential challenges. These forecasts help
heads of operational centers and university
administrators make informed decisions regarding
resource allocation and projeet timelines.

- Continuous Learning: Machine learning
models continuously update based on new data from
ongoing and completed projects, ensuring the system
adapts to changing needs and trends in research and
industry

5.4) Secure Data Management |ayer: Ensures
that sensitive research data, intellectual property.
and collaboration agrecements arc protccied [rom
unauthorized access or data breaches. Features
include:

- Data Encryption: All data stored in the
Intelligent Collaborative Supply Chain Management
system is encrypted using advanced encryption
standards (ALS) both at rest and in transit, ensuring
that confidential rescarch data remains sccure
throughout its lilceycle.

- Access Control: Uses Role-Based Access
Control (RBAC) to manage permissions, ensuring
that only authorized users can access or modify
sensitive information,

6) University Holding Company (UHC): An
cntily cstablished by a university to manage and
commercialize its intellectual property, innovations,
and research outputs. It typically acts as a bridge
between academia and industry, facilitating
technology transfer, the creation of spin-offs and
startups,  and  parterships  with  external
organizations. The THC's goal is 1o generale
revenue  for the university through licensing
agreements, cquity in  ventures, and product
commercialization while supporting the broader
mission of driving innovation and societal impact,

Table 3: the system architecture of Intelligent Collaborative Supply Chain Management with Large Language Models.

List of Lvaluation X S.D. Rating Scales
1. Users 1.1 Stalf 5.00 0.00 Highest
1.2 TTead of Operational Cenler 453 0.51 TTighest
1.3 Administrator 5.00 0.00 1lighest
Total 4.84 0.17 Highest
2. Devices 2.1 Smartphoncs 5.00 0.00 Highest
2.2 Tablets 5.00 0.00 Highest
2.3 Personal computers 5.00 0.00 Highest
Total 3.00 0.00 Highest
3. User Interface Web appli 4.82 0.39 Highest
4. CSCM processes 4.1 Supply Chain Management Components 447 0.51 TTighest
4.2 Supply Chain Management Processes 4.76 0.44 Llighest
4.3 Supply Chain Collaboration Components 4.82 093 TTighest
4.4 Supply Chain Llows 4.59 0.51 Llighest
T'otal 4.66 0.46 Highest
5. Large Language Models 3.1 LLM-Driven Project Matching Enginc 4.82 0.39 Highest
3.2 Collaborative Management Module 3.00 0.00 Highest
3.3 Predictive Analytics and ML [ntegration 4.53 0.51 Highest
5.4 Secure Data Management Layer 447 0.51 Highest
Tolal 4.71 0.36 Highest
6. University TTolding Company 6.1 Total Commercialization Revenue 4.29 047 TTighest
6.2 Tntell | Property Value 424 044 TTighest
6.3 Spin-off Success 4.06 043 Lligh
6.4 Industry Collaboration 4.76 0.44 Highest
Total 4.34 0.44 Highest
Total 4.73 0.30 Highest
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5.4 Evaluation of the System Architecture

The assessment results of the Intelligent
Collaborative Supply Chain Management (iCSCM)
with Large Language Models (LLMs) system
architecture  for  driving  University Holding
Companies are summarized in Table 5. The overall
cvaluation of the system architecture indicated the
highest level of suitability (Mean = 4.73, SD. =
0.30). When considering individual components,
most items were rated as having the highest level of
suitability,

6. DISCUSSION

The Intelligent Collaborative Supply Chain
Management (iCSCM) system architecture presents
a transformative  (ramework for  universitics
transitioning into University [lolding Companies
(UIICs). By incorporating Artificial Intelligence
(Al), Large Language Models (LLMs), and Machine
Learning (ML), the system addresses critical
challenges such as project malching, resource
allocation, and risk mitigation, thereby enhancing
rescarch commercialization, optimizing resource
utilization, and fostering stronger university-
industry partmerships. These features position
universities as pivotal players in innovation and
economic growth [40], [41].

The findings align with other  Al-driven
[rameworks employed by lcading institutions. TFor
instance, the University of Cambridge utilizes AT
and predictive analytics for portfolio management,
thereby improving commercialization outcomes,
while Harvard University leverages Al tools to align
rescarch proposals with [unding opportunitics and
collaborators, cnhancing project success rates. These
implementations underscore the growing role of Al
in automating research workflows, aligning
resources, and maximizing the impact of university
research [42], [43].

The scalability and predictive capabilitics of the
Tntelligent Collaborative Supply Chain Management
system reflect  the principles  of  LCuropean
Technology Transfer and Innovation Frameworks,
which emphasize robust governance, resource
efficiency, and secure intellectual property
management. These parallels reinforce the system's
value in fostering entreprencurial ecosystems within
academic scllings and promoting spin-ofls and start-
ups as drivers of economic growth |44].

While the current study demonstrates the
suitability of the Intelligent Collaborative Supply
Chain Management system architecture, it is
important to acknowledge its limitations. The
evaluation was conducted by a purposively selected

group of 9 experts, primarily focused on assessing
the system’s architecture. Although these experts
provided valuable insights, the findings represent a
preliminary assessment limited to a small and
specialized sample. Future research should aim to
address this limitation by incorporating a larger and
more diverse sample of users, including university
administrators, researchers, industry partners, and
students. This broader evaluation will provide a
more comprehensive understanding ol the system’s
usability, scalability, and real-world application.
Moreover, the full Intelligent Collaborative
Supply Chain Management system should be
developed and tested in operational environments to
assess its performance under practical conditions.
LCxpanding the research scope to include longitudinal
studies would also be beneficial in measuring the
system's  long-term  impact on  research
commercialization, resource optimization, and
university-industry  collaboration. ~ Additionally,
integrating  emerging  technologies such as

Blockchain for sceure contracts and the Internet of

Things (TeT) for real-lime resource monitoring could
further cnhance the system’s capabilitics and
scalability. These [uture developments will ensure
the Intelligent Collaborative Supply  Chain
Management system continues to align with the
evolving needs of University Holding Companies
and contributes 1o sustainable economic growth.

7. CONCLUSION

The Intelligent Collaborative Supply Chain
Management (iICSCM) system architecture olfers
universities transitioning into University [lolding
Companies (UHCs) an effective solution for
aligning academic research outputs with market
demands. By enhancing research commercialization,
streamlining project matching, optimizing resource
allocation, and lostering collaboration, the system
accelerates innovation cycles and strengthens
university-industry partnerships. Predictive
analytics and dynamic resource utilization within the
Tntelligent Collaborative Supply Chain Management
system help prevent bottlenceks and ensure optimal
project outcomes. Furthermore, its secure and
scalable infrastructure supports the efficient
management of intellectual property and large-scale
collaborations, while promoting entrepreneurship
through spin-offs and start-ups.

Tor future research, it is recommended to extend
the current study by incorporating  additional
emerging  technologies such as Blockchain  for
cnhanced contract management and IoT for real-
time resource monitoring, which could further
improve the scalability and security of the system.
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Additionally, it is essential to involve a larger and
more diverse group of users, including global
stakcholders  [rom  universitics, industrics, and
rescarch  institutions, o assess the  system's
applicability and impact across varied contexts.
Tuture studies could explore long-term system
performance, addressing the evolving needs of
UHCs, and further examining the system's role in
advancing technological innovation and economic
growth through global partnerships.
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Abstract— This research cxplores the transformative
potential of Intelligent Collaborative Supply Chain
Management (iCSCM) in driving the success of a University
Holding Company. Emphasizing the intersection of artificial
intelligence and collaborative strategies, the paper delves into
how iCSCM optimizes planning, sourcing, manufacturing,
delivery, and returns within the university's commercial
ventures. By harnessing the power of predictive analytics, real-
time ication, and adaptive deci king, iCSCM
establishes an agile and efficient supply chain ecosystem. The
integration of intelligent technologies enhances collaboration
with suppliers, improves uring pr and
streamlines logistics, ensuring the University Holding Company
effectively commercializes intellectual assets. This synthesis of
advanced technologics not only propels operational efficiency
but also positions the university as a dynamic player in the
commercial landscape, bridging the gap between academia and
industry innovation.

Keywords— Supply Chain Management, Collaborative Supply
Chain, Artificial Intelligence

I. INTRODUCTION

In the pursuit of fostering innovation and propelling
sustainable economic growth, the collaboration between
higher education institutions and industry stands as a
cornerstone in shaping the future of our society [1]. This
symbiotic relationship not only accelerates innovation but
also facilitates the seamless integration of academic
knowledge and skills into the dynamic landscape of industrial
development. The exchange of knowledge and experiences
between academia and industry fortifies their mutual
preparedness for challenges and nurtures a proactive
approach to problem-solving in an ever-evolving market [2].

Central to this collaboration is the implementation of an
efficient supply chain management process, emphasizing the
importance of coordinated efforts across various sectors
within the business network. From ensuring the quality of raw
materials to distribution planning and shipping management,
the supply chain process is pivotal in enhancing
organizational responsiveness to market demands [3].
Success in supply chain management brings about cost
reduction, error mitigation, and an increased ability to adapt
swiflly to market dynamics.

In this context, artificial intelligence (Al) emerges as a
transformative force. With its capacity to analyze data akin to
human thinking, AI holds immense potential in optimizing
supply chain management. Leveraging technologies like
blockchain, AI, and digital information aids in
enhancing
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efficiency, tracking processes, and responding effectively to
customer needs [4]. As we navigate a rapidly changing
technological landscape, the incorporation of Al in supply chain
management becomes an imperative option to modernize
operations and meet the evolving demands of the market.

This research endeavors to explore the intersection of
collaborative efforts between higher education institutions
and industry, emphasizing the role of an Al-integrated supply
chain management in driving innovation and sustainability.

II.  LITERATURE REVIEW

Supply Chain Management

Supply chain management (SCM) is the strategic
orchestration of all interconnected processes involved in the
production, procurement, and distribution of goods and services,
from raw materials to the end consumer [5]. In essence, Supply
chain management seeks to optimize the entire supply chain by
fostering  seamless  collaboration  between  suppliers,
manufacturers, distributors, and retailers. It encompasses a
holistic approach to planning, sourcing, manufacturing, delivery,
and returns, aiming to streamline operations, reduce costs, and
enhance overall efficiency. With the advent of technological
advancements, particularly in artificial intelligence, Supply
chain management has evolved to incorporate predictive
analytics, real-time tracking, and intelligent automation,
allowing businesses to adapt swiftly to market dynamics and
ensure a resilient and responsive supply chain ecosystem [6]. In
an cra where global connectivity is paramount, effective supply
chain management becomes not only a strategic advantage but a
vital component for businesses seeking sustained success and
customer satisfaction [7].

Collaborative Supply Chain

Collaborative supply chain is a paradigm shift in traditional
supply chain management, emphasizing interconnectedness and
cooperation among various stakeholders in the supply chain
ecosystem [7]. Unlike conventional models, collaborative
supply chain practices foster a culture of shared information,
resources, and goals. This approach transcends organizational
boundaries, encouraging robust partnerships between suppliers,
manufacturers, distributors, and retailers. The collaborative
supply chain leverages advanced technologies and data-driven
insights to enhance visibility, communication, and coordination
throughout the supply chain network. By fostering open
communication channels and realtime data  sharing,
organizations can respond swifily to changes, reduce lead times,
optimize inventory levels, and jointly address challenges,
resulting in a more resilient and adaptive supply chain [8]. This
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collaborative approach not only streamlines processes but also
cultivates trust among partners, paving the way for innovation,
increased efficiency, and a collectively strengthened supply
chain ecosystem.
Artificial Intelligence

Artificial Intelligence (Al) is revolutionizing industries
across the globe [9], and its impact on various facets of business
and technology is profound. In the realm of supply chain
management, AT plays a pivotal role in transforming traditional
processes into intelligent and data-driven operations. Machine
learning algorithms enable predictive analytics, aiding
organizations in forecasting demand, optimizing inventory, and
enhancing  overall  decision-making.  Al-powered  robotic
systems streamline warchouse operations, reducing manual
labor and increasing efficiency. Additionally, natural language
processing and chatbots enhance customer interactions,
providing real-time support. The transformative capabilities of
AT empower businesses to adapt to dynamic market conditions,
mitigate risks, and foster innovation in their supply chain
strategies. As organizations increasingly integrate Al into their
supply chain ecosystems, the technology not only optimizes
operations but also lays the foundation for a more resilient, agile,
and intelligent supply chain landscape [10].

III. OBIECTIVE

The objective of this study is to develop a comprehensive
framework for Intelligent Collaborative Supply Chain
Management with the specific goal of enhancing the
operational efficiency of a University Holding Company.

IV. METHODOLOGY

For the purpose of this research, the methodology is
structured into two distinct phases:
A. Phase 1

This phase involves the synthesis of components related to
collaborative supply chain management. The methodology
encompasses the analysis and synthesis of rescarch articles
retrieved from the international research base system,
covering the years 2019 to 2024. This comprehensive process
unfolds in four key steps:

e Synthesizing components of supply chain management

* Synthesizing processes within supply chain management

¢ Synthesizing components of supply chain collaboration

e Synthesizing flows within the supply chain

B. Phase 2

The subsequent phase focuses on the development of a
framework for intelligent collaborative supply chain
management specifically designed to enhance the operations
of a University Holding Company.

V. RESULT
A. Synthesis of Supply Chain Management Components

The synthesis of supply chain management components is
detailed in Table 1.

From Table 1, it is evident that supply chain management
components can be categorized into two main groups:

1. The Structural Management Components form the
foundational framework of an organization, shaping its

Authorized licensed use limited to: King Mongkut's University of T North

structure and operations. These components encompass
various crucial aspects, including planning, control,
workflow, communication, information flow, facility
infrastructure, and knowledge management. 1.1) Planning and
Control  Methods:  This  component involves the
methodologies and processes utilized by the organization to
plan and regulate its activities. It encompasses goal setting,
strategy formulation, resource allocation, and performance
monitoring to ensure efficient and effective achievement of
objectives, 1.2) Workflow Activity Structure: Referring to the
arrangement and organization of tasks and activities within the
organization, this component entails defining roles,
responsibilities, and workflows. It aims to facilitate smooth
coordination and execution of processes, 1.3) Organizational
Structure: Pertaining to the formal framework of roles,
responsibilities, and relationships within the organization, this
component includes hierarchical levels, reporting lines,
departmental structures, and decision-making mechanisms,
1.4) Communication and Information: Focusing on the
mechanisms and channels for communication and information
sharing within the organization, this component encompasses
both formal and informal communication channels, ensuring
effective dissemination of information, 1.5) Flow Facility
Structure (ICT): This component addresses the physical
infrastructure and technological systems supporting the flow
of information, materials, and products within the
organization. It includes Information and Communication
Technology (ICT) systems, ecquipment, and facilities
facilitating storage, transportation, and distribution, and 1.6)
Knowledge Management: This component involves the
processes and systems for creating, capturing, storing, and
disseminating knowledge within the organization. It
encompasses managing intellectual assets, fostering learning
and innovation, and leveraging knowledge for decision-
making and problem-solving purposes.

2. The Behavioral Management Components encompass
the organizational aspects focusing on human behavior,
attitudes, and interactions within the workplace. This section
breaks down each component to elucidate its significance:
2.1) Management Methods: This component encompasses the
approaches, techniques, and practices utilized by managers to
influence and guide employee behavior. It encompasses
methods for goal setting, performance evaluation, feedback
mechanisms, coaching strategies, and conflict resolution
techniques, 2.2) Power and Leadership: Pertaining to the
distribution of power and authority within the organization,
this component delves into leadership styles and behaviors
exhibited by leaders. It includes aspects such as the utilization
of formal authority, delegation practices, empowerment
initiatives, and the capacity to inspire and motivate others, 2.3)
Risk and Reward: This component focuses on managing risks
and incentives to influence behavior and decision-making
within the organization. It involves strategies for risk
assessment, mitigation approaches, and the design of reward
systems to incentivize desired behaviors and outcomes, 2.4)
Culture and Attitude: Referring to shared values, beliefs,
norms, and attitudes defining the organization's culture, this
component addresses organizational values, employee
attitudes, work ethics, and social dynamics shaping behavior
and interactions within the workplace, and 2.5) Trust and
Commitment: This component pertains to the level of trust,
loyalty, and commitment displayed by employees towards the
organization and its leaders. It includes factors such as
perceived fairness, transparency, integrity, and the quality of
relationships between employees and management.

224

D on March 04,2025 at 10:50:38 UTC from IEEE Xplore. Restrictions apply.




The findings from Table 1 highlight the diverse components
that constitute an effective supply chain management system.

handling of returns minimizes the impact on the bottom line
and preserves customer loyalty.

TABLE L SYNTHESIS OF SUPPLY CHAIN MANAGEMENT COMPONENTS TABLE I1. SYNTHESIS OF SUPPLY CHAIN MANAGEMENT PROCESSES
Components References Processes References
Planning and Control Methods [11],[12],[13] Customer Relationship

Workflow Activity Structure [11].[12], [13), [14]
(1], [12], [13], [15]
[11],[12], [13), [15]
[11],(12), (13), (14]
[11],[12], [13]
[11], [12], [13], [15]
[11], 12, [13]
1 [11], (12, [13]

Organizational Structure

Communication and Information

Flow Facility Structure (ICT)

Knowledge Management

Management Methods

Power and Leadership
Risk and Reward

Culture and Attitude [11], [12], [13]

[11], [12], [13],[16]

Trust and Commitment

B. Synthesis of Supply Chain Management Processes

The synthesis of supply chain management processes is
summarized in Table 2.

Table 2 summarizes the synthesis of supply chain
management processes, revealing eight key processes: 1)
Customer Relationship Management (CRM): This process
focuses on nurturing strong relationships with customers by
understanding their needs and preferences. By tailoring
products or services to enhance satisfaction and loyalty,
businesses can foster repeat business and positive word-of-
mouth, 2) Customer Service Management: Managing
customer inquiries, complaints, and feedback is essential for
maintaining high levels of customer satisfaction. By promptly
addressing issues and providing satisfactory resolutions,
businesses can retain loyal customers and enhance their
reputation, 3) Demand Management: This process involves
forecasting, analyzing, and managing customer demand to
optimize inventory levels and ensure timely order fulfillment.
Accurate demand prediction helps minimize stockouts and
maximizes operational efficiency, 4) Order Fulfillment:
Efficiently receiving, processing, and delivering customer
orders is crucial for meeting customer expectations.
Streamlining order processing and delivery operations ensures
timely and error-free deliveries, enhancing customer
satisfaction, 5) Manufacturing Flow  Management:
Optimizing the flow of materials and information within the
manufacturing process minimizes waste and maximizes
efficiency. Reducing lead times and production costs
improves overall operational performance, 6) Supplier
Relationship Management (SRM): Managing relationships
with suppliers is essential for ensuring the timely delivery of
quality materials or components. Strong partnerships with
suppliers mitigate supply chain risks and enhance product
quality, 7) Product Development and Commercialization:
Developing new products or services and bringing them to
market effectively is vital for maintaining competitiveness.
Continuous innovation and adaptation to market trends
capitalize on new opportunities and sustain growth, and 8)
Return Management: Efficiently managing product returns,
including inspection, refurbishment, and disposition, is
necessary for maintaining customer satisfaction. Prompt
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e (17, (18], (19}, 201, [21]

Customer Service Management [17],[18],[19], [20], [21]

Demand Management (171, (18], [19], [20], [21]
[17], [18], [19], [20]
[17], [18], [19], [20], [21]

[17], (18], [19], [20], [21]

Order Fulfilment

Manuf:

uring Flow M:

Supplier Relationship Management

Product Development and

Commercialization [17], [18]. [19], [20]

Return Management [17], (18], [19], [20], [21]

C. Synthesis of Supply Chain Collaboration Components

The synthesis of supply chain collaboration components,
illustrated in Table 3, reveals five key components: 1) Joint
Knowledge Creation: Supply chain collaboration involves
collective efforts among partners to generate new insights,
innovations, and best practices. By leveraging their combined
expertise and resources, partners can identify opportunitics for
improvement and drive continuous innovation, 2) Collaborative
Communication: Effective communication channels are
essential for fostering transparency and alignment among supply
chain partners. By facilitating open and timely communication,
partners can address issues proactively, resolve conflicts, and
coordinate their activities more efficiently, 3) Resource Sharing:
Collaborative supply chains often involve the sharing of
physical, financial, and human resources among partners. By
pooling resources such as production facilities, transportation
assets, and financial capital, partners can optimize resource
utilization and achieve economies of scale, 4) Information
Sharing: Exchange ofrelevant data and information is critical for
enhancing coordination and decision-making among supply
chain partners. By sharing information such as demand
forecasts, inventory levels, and production schedules, partners
can improve their responsiveness to market dynamics, 5)
Decision Synchronization: Aligning decision-making processes
and timelines across supply chain partners is essential for
minimizing disruptions and improving overall performance. By
synchronizing decisions related to inventory management,
production scheduling, and order fulfillment, partners can
enhance supply chain efficiency and responsiveness.

TABLE IIL SYNTHESIS OF SUPPLY CHAIN COLLABORATION COMPONENTS

References
[22], [23], [24], [25], [26)

Components

Information sharing

Joint knowledge creation [22], [23], [24], [25]
[22], (23], [24], [25], [26]
[22], [23], [24), [25]

[22], [23], [24], [25], [26]

Collaborative communication

Resources-sharing

Decision synchronization

D. Synthesis of Supply Chain Flows
A synthesis of the supply chain flow, as shown in Table 4.
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The synthesis of supply chain flows, depicted in Table 4,
reveals seven distinctive flows: 1) Material Flow (Inbound):
This flow encompasses the movement of raw materials or
components from suppliers to manufacturing or production
facilities. It includes procurement, transportation, and
inventory management activities, 2) Finished Products Flow
(Outbound): This flow involves the movement of finished
products from manufacturing facilitics to distribution centers
or directly to customers. It includes order fulfillment,
packaging, and transportation activities, 3) Services Flow:
This flow pertains to the provision of services related to
products or processes within the supply chain. It includes
activities such as maintenance, repair, installation, and afier-
sales support, 4) Information Flow: This flow entails the
exchange of data and information among supply chain
partners. It encompasses communication related to orders,
inventory levels, production schedules, and market trends, 5)
Knowledge Flow: This flow involves the sharing of
knowledge, expertise, and best practices among supply chain
partners. It includes collaborative problem-solving, joint
innovation, and continuous learning activities, 6) Financial
Resources Flow: This flow encompasses the movement of
financial resources within the supply chain, including
payments, invoices, and financing arrangements between
partners, and 7) Return Flow: This flow involves the reverse
movement of products or materials from customers back to the
supplier or manufacturer. It includes activities such as product
returns, refurbishment, recycling, and disposal.

TABLE IV. SYNTHESIS OF SUPPLY CHAIN FLOWS

References
[27], [28], [29]

Activities

Material flow (inbound)

Finished products (outbound) [27], (28], [29]

Services flow | [27), (28], [29]

Information flow [27], [28], [29]

| Knowledge flow [27], [28], [29]

Financial resources flow [27], 28], [29]

Return flow [27], (28], [29]

E. Integration of AI Technologies

The advent of Al technologies has revolutionized supply
chain management, providing unprecedented opportunities
for enhanced collaboration, decision support, and automation.
The following Al technologies can be applied:

1. Machine Learning: Integrated into the supply chain to
accurately predict [30] demand using historical data, external
factors, and real-time data, improving inventory management,
reducing product stock, and increasing efficiency in resource
allocation [28].

2. Natural Language Processing (NLP): Integration of
NLP algorithms [31] for improved communication between
stakeholders by processing unstructured data and extracting
valuable insights from textual data, enhancing collaboration
through automated text analysis [32].

3. Robots and Automation Systems: Integration of robots
and automation in warehouse logistics, manufacturing, and
transportation to automate repetitive tasks, increasing
operational efficiency, reducing manual errors, and speeding
up order processing [33].
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4. Predictive Analysis: Integration of predictive analytics
[34] to identify and mitigate risks in the supply chain, evaluating
potential disruptions, enhancing risk visibility, and improving
resiliency through proactive mitigation strategies [35].

5. Internet of Things (IoT): Integration of ToT [36] devices
for real-time data collection, continuous monitoring of
inventory levels, equipment condition, and transportation
routes, providing up-to-date information, improving decision-
making, and enhancing supply chain visibility [37].

6. Computer Vision: Integration of computer vision
technology for quality control throughout the supply chain,
inspecting and verifying product quality during production
and distribution, resulting in reduced defects and improved
quality control [38].

7. Reinforcement Learning: Integration of reinforcement
learning algorithms for adaptive decision-making in dynamic
environments, enabling AT systems to learn from experience
and adjust decision-making processes according to changing
conditions, leading to increased adaptability and optimized
decision-making strategies [39].

8. Blockchain: Integration of blockchain technology to
increase transparency and security in transactions across the
supply chain, ensuring traceability and accuracy, improving
trust between stakeholders, and reducing fraud [40].

9. Collaborative Interface: This technology focuses on
developing  user-friendly  interfaces that facilitate
collaboration between human operators and Al systems,
providing insights, guidance, and support for joint decision-
making to ensure the effective use of Al's capabilities [41].

F. Development of a Framework for Intelligent
Collaborative Supply Chain Management to Drive
University Holding Company
Upon reviewing Figure 1, it becomes apparent that the

framework for Intelligent Collaborative Supply Chain

Management to Drive University Holding Company consists

of three vital components:

Part 1: Artificial Intelligence Platform

This segment encompasses technologies integrated into
collaborative supply chain operations, including blockchain,
natural language processing, machine learning, the internet of
things, and automation. These technologies actively participate
in the supply chain management process, contributing to the
development of an intelligent platform.

Part 2: Intelligent Collaborative Supply Chain Management
Process

This section incorporates four key components
synergizing with the artificial intelligence platform, resulting
in an intelligent process. These components include: 1)
Supply chain management components, 2) Collaborative
elements in the supply chain, 3) Supply chain management
processes, and 4) Supply chain flow.

Part 3: Outcomes of Intelligent Collaborative Supply
Chain Management

This segment focuses on the outcomes of implementing the
collaborative supply chain management process through the
artificial intelligence platform, forming an intelligent
management process. The results will be assessed by evaluating
indicators for suitability as a University Holding Company and
measuring customer satisfaction through platform usage.
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VI. CONCLUSION

In conclusion, the framework for Intelligent Collaborative
Supply Chain Management represents a significant stride in
augmenting the operational efficiency of University Holding
Companies. Comprised of three pivotal components - the
Artificial Intelligence Platform, the Intelligent Collaborative
Supply Chain Management Process, and Oulcomes
Evaluation - it offers a comprehensive approach tailored to the
unique context of university holdings. The integration of
cutting-edge technologies such as blockchain, natural
language processing, machine learning, ToT, and automation
underscores a steadfast commitment to innovation and
efficiency.

The amalgamation of these technologies in supply chain
management holds the promise of revolutionizing University
Holding Companies by ushering in an intelligent platform. The
Intelligent Collaborative Supply Chain Management Process,
with its four constituent components, ensures a dynamic and
adaptive system aligned with collaboration, efficiency, and flow
principles. This holistic approach comprehensively addresses
supply chain management components, providing a practical
blueprint for implementation and assessment.

Lastly, the emphasis on outcome evaluation, suitability for
University Holding Companies, and customer satisfaction
measurement through platform usage establishes a robust
mechanism for gauging success and fostering continuous
improvement. This framework not only epitomizes a forward-
looking approach but also offers avenues for further exploration
and refinement in modern supply chain management dynamics.
Likewise, within the University Holding Company paradigm,
Cambridge Enterprise [42], as the representative of the University
of Cambridge, showcases the transformative potential of Al in
supply chain management. The integration of predictive analytics,
Al-driven procurement, smart logistics, and collaborative
initiatives with industry partners has revolutionized its operations.
This strategic adoption enhances operational efficiency and
stimulates innovation and collaboration, thereby consolidating the
university's  leadership in academia and technology
commercialization.

Supply Chain
Management
processes
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