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ABSTRACT

This research aims to develop an “Integrated Generative Al Service System” to serve as a centralized
platform for Khon Kaen University (KKU) personnel and students, with the primary objectives of enhancing
resource management efficiency, controlling Al utilization expenditures, and establishing a standardized
framework for integration with the university's core information systems. The system was developed using
a microservices architecture, dividing functionalities into independent services. The User Interface supports
access via Web Browsers and Mobile Applications, while the Web Service layer comprises an API Server
acting as the central hub for processing commands and managing business losgic, interfacing with a diverse
database infrastructure including MariaDB (Primary Database), Redis (Cache/Session Data), and Object Storage
(File Server). At the core of the system is the Large Language Model (LLM) Integration component, which
functions as a centralized gateway managing and interacting with various LLMs. It employs the OpenRouter
LLMs Gateway as an intermediary to select and route requests to the most appropriate LLM provider (e.g.,
OpenAl, Google, Anthropic) to optimize for cost and processing speed. Furthermore, the system integrates
authentication through KKU Single Sign On (SSO) and implements rigorous security measures, including
HTTPS/TLS encryption, XSS/CSRF protection, Rate Limiting, and APl Key management, to ensure secure and
effective Al utilization. User satisfaction evaluation showed that user satisfaction with the Integrated
Generative Al Service System at Khon Kaen University was at a high level (with an overall mean score of

4.18 and S.D. of 0.83).
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2. FUANYNGDS 4.08 0.81 170
3. muanudangy “edonisidau 4.25 0.84 1N
4. puUsEANS ANV LB UNALATY 413 0.85 1N
5. AuUNSINEIANUUaDAAY 4.29 0.81 170

HATILLRAE 4.18 0.83 317N
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HamMsUszliuanuinelalaesiuvesdldausieseuuysannsus Mty UseRuiileaineassn Faiauw
vuan1Unenssu Microservices wuinegluseivann (X= 4.18 S.D. = 0.83) lngsunlasuaziuulsziiugegade
Aumssneanulasaie (X = .29 SD. = 0.81) Fudunaduianinnisysannisssuudiiu KKU SSO Wisas

wespunlaensienasaeulagnsAuasesleyaduyana (PDPA) nadwslaenndeiun1snyives afas (2566)
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a

fiszyindadesumudesiusarmsseniulumeluladfiruduiuslnenssivanufianslslunisvinnuvesgldauly
D9ANT miﬁiguﬂlﬁmmﬁwﬁmﬁummﬂaamﬁﬁqL‘ﬁu@mLL%@&’Wﬁzyﬁa%ﬁqmmﬁmﬂﬂﬁﬁ’uqﬂmmLLazﬁﬂﬁﬂm
ludiuveaUsednninnisvinieu auaudangu gdenisldanu (X = 4.25) wazauauaIunse
(X = 4.17) l9Supzuunluszaugeseawn devioutitnnudniavesnistdmalulad OpenRouter LLMs Gateway
Adalenalvgldaudenldlumaniwivuelug (LLM) lenmainumszas (1Wu OpenAl Google Anthropic)
FaaenndosriuuAnyes snuulazae (2567) Anuilumansldaulyaussivivesiuivanugiuninug
Sudusesdimudanguiionevauesusunnuiivainuats uenaini fudsyavinmesueundiad (X = 4.13)
Fasinsidenld Svelte uaz Redis lun1sdnnismineins dsaeliszuuneuausslisnis atfuayuaninuindey
nsi3euiuarmIseiusEansam aauumad avssuaziss (2568) Idlausuugliifefunsiamuinig
Uy usshvgiaasnsassed Tuaadunisfine
og19l5Ann nansusziulusuaugndes Ifaziuudsdifign (X = 4.08) wagsuauausn

N '

fandhudsnuunnsgiugeanindiudu (0. = 0.87) v gldnudsdenudaiuiivanvats do19iia0n
fosramanaiiaves Generative Al Tutiagtiu (Hallucination) Ussiuiiassieulifiudsausndulunisiamn
seluluouran felundvasnisufuugeanuusiugivesszuuauglufunsduasuinusanudiladiu A
(Al Literacy) Wiiugldau iielianunsonsvaeuuazimadnsluldldegnagniios Insaguud nansidedudui
msldandnonssunasmaluladiidenldfianuduan annsovimsdanismineans Alldegwasndouas
fiusyAvE e inguszasdiingly

namsUsziuUsEAvBamBsszuuuaz M nesisuyu eliazsvieunadwsannnsesnuuuanidnenssy
svuulaenss uenwllennnisussdiuanuiianeland FIeldvinnsinendeyaldassuuanmIsauass (Workload)
WUIsTUUEsaneUauesaueliieaaee (Latency) waedisziu 1.2 Suiiidesive wavsessulSuna
A9 (Throughput) q&qmﬁ 2,000 requests per minute (RPM) lagiidnsinisiinvoianaia (Error Rate) Tuszsu
@5nesiflesdosay 0.05 Fefigariliifiuinnisesnuuuaniinenssuiuy Microservices Safumsldy Redis Cache
fmununu (Reliability) wazsassunisvenedilad ludiivesnisussiliunuauningau3una (Cost Evaluation)
nnsiiudaya Token Usage vaagldarudnuau 6,000 au meluszeziign 1 e wu*jﬁzuuﬁﬁunmaﬁa (Cost
per Request) agilifies 1.21 vmdarve Wetsnuszdiualdinesusieieudisudy Baseline (Mngldanuus
azAudetalinsldusn1s LLM Luus1eyanalusiaIinnsgie 700 UIm/aeu) wudinisysain1siiug OpenRouter
LLMs Gateway Fianunsaideniumaniuninuminzauuesiny feansulssanaadliddosas 94.05 wiieRnduyan
3,950,000 UNFBLFaY waé’wéﬁmadwé’s’mq‘dizmﬁﬁé’nﬂuamuﬁ%’ﬂun’mmuauﬁﬂ%’aﬁmmmﬁﬂzymmm%’lweﬁau

Y99n13590u3nTs Al Tuszavesdnsldegialugusssy
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Inquszasdliteriann “szuuysannmsuinmstygussivgideaiassd” eluunanvlesunany
dwduyaansuazin@nuveamingndeveuniu Inesjafunsudtymnislinuiinssdanszats anudssi
anuUaonfovestoys uasnsumsdamsaldinedisdou szuuldfumsiaunlaglfaniinenssu Microservices
Fadourosyuuudusinu KKU SSO uazld OpenRouter LLMs Gateway tHusananslunisuimsdanisniswdngs

wuudnaeIn IwauIabug (LLMs) 1nainmane Ran1s3venudn seuufinmunduaiunsarinanulaussaniy

" v
o s o

ngUsasAfinalf Taeranisussiiuanufianelavesglinulnesmegluseduainn (X= 4.18) laslawizognadly
funisinwinulasnde (X= 4.29) uagdunrudameu dedensliau (X= 4.25) Gsaziiouisanudiialu
msdenldmaluladfmanzan Tasiamznsysanmsitidu KKU SO fiademmasilal#ild waznsld OpenRouter
LLMs Gateway Aitaslszuuiiaruiiangu ey Ssaguldinszuvysannisuinmstlyglssivgiieasneassdd
ianntl \uunannosuiifiussanBnm aunsaneuaussanuesmsveslildifuogad uasietulassadeiugm
naniiddyesmingdslunsduaiunisldou Al egraduszuu Jasady uazduen dvdudelaueuuglunis
Ul avminendemsudndunsldnussuuilndutesmminluniadiis Generative Al tielvussaidiwunglu
nsffuguatoya (Data Governance) uagmsudmsdanissutszanaldunimen Snimstinisdneusunisldo
sruukaraiaunsening (Awareness) auanudasasislunisteudaya (Prompt Security) iunyaainsuae

Unfnwegneriaiiies ludiureslaiausiusiionsiduasuioly msiinisiawdesanly “Fuaugnaes” Fausd

aragluszAuinnualinzLuLRieifan (X = 4.08) lngmsiimsideieimunssuulviiauasnsalumsionles

(__DE

F1udeyaBIAANNT AN IENURIYTINe dY (WU WITy suleudedsdu) el Al aunsalvidimeuluuiun

Y

Y9494ANT (RAG - Retrieval-Augmented Generation) leiusiugdWu uenaini ieidunisananudesiiudoys

o

dyuyana (PDPA) sgadugusssudlenlddsdinmluds LM meuen snddelussesdaluaslianuddgyiuns
WawnalnnisnseaazunUadeya (Pl Filtering/Masking) Tusziu API Server agnaingunuy lngazsiosiinisiinug
wnadinsianaanaiafdaauniugluie Wy MsUseliugnsnisvqasenvestoys (Leakage Rate) agn1s

o '

TAANUNUIIA ALY (Latency Overhead) annnszuiun1sUsEaianatoyanina1l waliszuuiinulaende
Tugegninelinssnuseysyaunisainisldau
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