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Name : Mr. Vichin Kumsuk

Independent Study Title : An Analysis of User Behavior and Resources of
National Library Using Machine Learning

Major Field : Data Science for Innovation

King Mongkut's University of Technology North

Bangkok
Independent Study Advisor  : Assistant Professor Dr. Pudsadee Boonrawd
Academic Year : 2024
ABSTRACT

The National Library of Thailand provides various services including printed
media audiovisual materials information technology knowledge resources ancient
documents and information retrieval. However the library is currently a decline in
the number of users. This independent study aims to develop a system that
analyzes user behavior and resource utilization based on 3 years of data from the
National Library (2022-2024). The information system is designed as a web
application to support 3 user groups: executives staffs and system administrators.
For analyzing user behavior and resource utilization the study utilizes machine
learning techniques specifically the Prophet model for time series forecasting. This
approach enables predictions of trends in user activity and resource growth for the
future. The analyzed data is presented through an interactive dashboard to
facilitate data-driven decision-making. The quality and user satisfaction of the
system were evaluated using Black-Box Testing which focuses on the system's
inputs and outputs. The evaluation results indicate that experts rated the system's
quality as good with an average score of 3.95. The user satisfaction assessment
received an excellent rating with an average score of 4.53. In conclusion the
developed information system effectively supports different user groups by
enabling the analysis of user behavior and resource utilization at the National
Library. Furthermore the system aids in strategic decision-making service planning
and activity organization for the library in the future.

(Total 109 Pages)

Keywords: User Behavior National Library Resources Machine Learning
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2.2 m3Beuivanaias
msﬁaug”‘*uaﬂLfﬁ'aaLﬂud’awﬁwaﬂﬁmﬁgwisﬁwj (Artificial Intelligence: Al) {inann
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2.2.1 msBouiuuuiifaou (Supervised Learning) iunsiGouivoaaios dmiuiias
foudandeyalusdnluliiudeyalus Inedeyaazdesiinisteiiiy (Labeled) desld
dmsuihuneenan ssyteyadsdniiddnlutoa uaslinsesiidainne (Predictive Analytics)
W N13nT9duns@elng (Fraud Detection) dwiusunAsniessna mstsssnwidisinune
(Predictive Maintenance) dmsulssnunisgnamnssu iudu n1sifeujuvuiiaou
HaamnsnduuntuseuiBoondu 2 Ussamndn dail
2.2.1.1 mM30naey (Regression) WUITMIAUMIANUEUNUSIT LA UTENI IR UUS
1y (Dependent) wazfauUsdase (Independent) idegetias 1 i Tunewisaenis
N13500008 LALA N150AN08LTHY (Linear Regression) N1sannagnvians (Multiple Linear
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Regression)N15annealuusnd (Ridge Regression) n1samnasluutadley (Lasso Regression)

LAZNITOADBUTASULUULUY (Bayesian Linear Regression)



2.2.1.2 m3duun (Classification) 1u3gn1sduunszsiandoya 9100155
I13Uuuudeya 3nyadeyalun1sinaeu (Training) Wuudiasdlvdnlateyatazyinuiena
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NALRDS LUTIU (Support Vector Machine: SVM) u1diug (Naive Bayes) Ungy (Random
Forest) wazlassunauszanmidion (Neural Network: NN) 1usiu [4]

2.22 m3seusuuulifidasu (Unsupervised Learning) {unsieauivenniasdmsy

Aasginardangudeyanlifidieniiu (Unlabeled) lngnlutumewisvesnisiseuiuulid

gouazAuMIULUUNYouey vsadanau n1sseuskuulilifaeulionlidwiunsineni

A
Y
Ty Ald15I3 WU FANINAENENITVIY NSHUINGUGNAT (Customer Segmentation) %50
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2.2.2.1 m3dangu (Cluster) iunisuvsyadeyasendunqu lnedeyalungy

% 4 = L

RenAuIzAeslinaany® (property) Msednuuziang (feature) AR1LARNNU (similarity) Wy

q

4 =

JayaiogauaznguIzdollnnauUR MiednyuzaNIzTuANA1 Y TURBEITYeINTIATIEN
U 1 ¥ 1 U 1 =) s (% U a dy d‘ 1
mM3dangu lawn n1sdanguiaiiy (K-Means Clustering) NM3IANGUTINUNNLANIUUY

oo

vouaUnaLATUNIdeyusunIu (Density-Based Spatial Clustering of Applications with

(%
o v o

Noise: DBSCAN) LLazmss’mmijwamwu (Agglomeration Hierarchical Clustering) \Jusiu

aa Yy

2.2.2.2 A1sans1uluilifveua (Dimensional Reduction) [Wuisnisansnuiu

Y

dnwaziangifidnaunnlianas lnsnsanduaudnvazianzuesdoyathihadiivug
flannsadanisld uazdsasanuauysaivosyateyaliuiniign Tuneuisieynielundu
mandmIulAteya A nsleseiesrUseneunan (Principal Component Analysis: PCA)
ATIUNALEANAY (Singular Value Decomposition: SVD) hagfd 1159 a6 slulf
(Autoencoders) \Uugiu [4]

2.2.3 m3BEufuUUEILAES (Reinforcement Learning) iunnsiousvedia3osii
FunoriBnevaussieanmuandousienuios LuaBIgnaodiin uaannsadadulafisng:
msdsuiuuuiatuiduihdeyadddunouitusnaudie dunu (Agent) aunsaduiunis
vnseghdluammnwaden (Environment) tilevlugnisldsusista (Reward) geiian Tagende
AT Feugainn1mnassdn 4 wuuassiaassgn wommadladym wagviliuse

wWviune [4]
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LAZLRNSOITLAY U3z RNN
5895V Seasonality | 5895UsnluliA MBaTey Seasonal | ABIBBNKUULEN
ARIMA (SARIMA) lnglddaya Lag
AUguteu Tawde ety | fosdenudadfas | dosiiiiugu
Tunsldau filaifrungyaia Machine Learning
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3.4 NISHAILNTEUUASAUNA
3.5 MIUTEUAMNINYBITEUUANTAULNA

3.6 nsUszLliuAUNInelaveIsTULANSEWLNA

3.1 msAnsuazdnngidamiiieados
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wardinevilaelivedamilociaya Maesevideyaeeds waznsutauetayauwaTUain
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mAdeleldmeSeusveneios dmsumameniuilimsliusnmsluewasias nsduaidasei
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3.2 N399NUUUNTBULUIAANTIVY
nsfuaidasyilsadumstannssuvasaumdugiuuudueundindufioinse
waEneINSANGANTIUNISITUSMsIasnSneINTvomeayawiawd Inelinssuiunisinsei
YoyaisdnsamfumaianisSouiveanios Insianizluna Prophet damunzdniunis
nensaifoyaeynsunm ssuuiiiauntulifiauansolunisianstoyaegnefissansnm
i 3 Sunoundn ldud msnunuesdawieudeyannrasunasdlusiuuulndisnea
wionvhanuazeinuarUiuleglusuuuuimngan malnszideyadisdsa (EDA) tlevh
anuilalassaraunazanudiiuueadeya uazmsimsEUUMTAUmMATIANINTAUARSHE
Togauaznaniswensaiiuussuasneswiamu nioussesiuntstmundvivesdldey
Tuwsiaengal 1oud fuims Wi wesdauassuu ssuuiiffleidundnlumsuansunauose
Foya 31097 wazransnensal dsanunsathlvlfanuaiaftetisatvayunisdaduls

TINAYNSLATNITINUHUYDIVDALALNATLOUIAR TI8aELBEARARIRININT 3-1

Data collection and preparation

Dataset 2022 - 2024 Data Preparation

« Rregister.xlsx « Data cleaning

« Rresource.xlsx » Data transform

« ISBN.xlsx

Information System Development
Web Application deployment
« Create a database
" « Develop web applications
Exploratory Data Analysis » Machine Learning
« Set system user rights
Data Exploration + Test the system
« Data statistics

« Data distribution

« Data relationship

AT 3-1 ATBULUIANNITIVYVDITEUUENTAUNA
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3.3 MIdamsENLazInTeidayatdsn

3.3.1 Tutumeunsdawmsendayadmsunisaunindaseasel alddoyanielussdns
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(Y '

mAvsusmbilugaeszesian 3 U Asus w.e. 2565-2567 Usenausiy 3 yadoua biun
tayanisameiloudnlduinismeseuvameloudnlud® Yoyanineinsaisaumnan

sruUiasaladnluld wazdeyaniseydavuinsgiuainalsedmiada (ISBN) MnseUy

o

IAwdIn1siu deeandayalugluuulnddnmad (xisx) wWsiunldlunszuiunmsiegzi

Tnedeyaiilddieglusuuuudoyadu (Raw Data) ienafldirdou viave WieRnguLuy
Jeesiniunvhanuavendoyadisnsautoyadt ufluteyafivinme uasuwladliodly
sUuuUnzausonasgiluddudaly

3.3.2 lumslinsgideyafiewisuanumiounsunsnensaiuazuaninalus Uy
unrUesn ardesdimsiiiuminneiteyaiine elimunsansivaeununmvosdeya
dlalasead wasdumdnuasddnvesteyaidesiu nouthluussnanaseludunoudaly
Tnedunounsiieneiidedsng Usznaude nsaaeusuinuesyadoya itogsiuauuan
uazaedmimadunsUssdudosuiwiinuteys wansdorodutiimuslugadaya

d' ¥ 1 4 1 [ L3 ¥ d' r . d'
Lwai‘wmm’;waga%umazﬂaauu AIVABUVDYANVINNY (MISSIﬂg Values) tWapIn

Y

1 =

TUATNNDNINTLNUABNITIATIEN LandsiI081970ya 5 uaIusn ien ULuutayaass

md)}

W JULUUTUR M wasdssanvesteya uansAaRAdanssUUN (Descriptive Statistics)
WeUsziiudnwaziluvesfeyausazaodinl msliasginliuBnan Wy $1uausems
fifsdluusaniou nslnswideyadsismmstsiaunsodladeya diuwnhiidaou
warannsadanisiudeyalaegegnaes newiluldlunswauiluwanisneinsalaie
Prophet LagLAAINAUIEUULATUDTADY1HUTEENT AN TnslLanIsIuazLd8an1TILATIEN

ToYATIF1TIA AIM15199 3-1 819 3-3

M1319 3-1 Payan1sawmzileudnliuinismessuvamellousnlul

379013 U
W 150,728
ADANL 21
ANTiuanng 0
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M15197 3-2 YoyanININTANTAUNAINTLUUTRIALASALUIF

379013 U
1Rajp] 129,462
ADANL 16
ATiuanng 0

A1519% 3-3 JeyanseulAiariInsgIuanaUszdmiade (ISBN)

S18019 MUY
K3lp] 19,041
ADRUL 12
A
ANVINRY 0

3.4 MINAUINITIZUUAITAUNA

sy saumaluad sty aunseenuuuuazatandesllofiannseiine
waziiauedoyanisiiusnsvemeanauvsmildeg 1siuszansam Tnelddoyaitsuns
yhAmuAreInuarNTIATIEiiBeETn SiiuneurasnsiassuvaansauUdddud s

34.1 N139BNLUUTEUUANTAUNA

nseonuuuilsifunslirumessruvasaumaluadsl Wunssuunmsfmuavouin
ANEINILagnTTivesszuURE Tl ieliaunsanauausroingUsrasAuaalazang
wazANuFImsvesiauldogneiusaniam laglusumeutasitaueinuununmeaiea
(Use Case Diagram) @auansmnuduiusszningfliauduilsdtusing q vesssuuansauma

1 &, a (Y A
9Y1UTUTTUU T1UALLDUALFAININING 3-2
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User Behavior and Resource Analysis

System of the National Library

Executives View Dashboard
and Reports
Generate Forecast with
Prophet
Administrators
Manage User Accounts
Officers

AN 3-2 UHUNTNYEALATUDITSUUATAUNA

NN 3-2 UAAIWKLN MY AAAYBITT UL SAUMANBNITIAT e AN TTUR LT U NS

¥

uazvinensvesveayauisnd dulldnuiifendes ldun fusvns Wil wavdquaszuy
lng5eUUUsENoUAIENIEUIUNISIINUNAN laln N151d7g SuU (Authen Users) Msuaniua
UATUDSA LAz 389U (View Dashboard and Reports) nisnensaiualuugsluing Prophet
(Generate Forecast with Prophet) LLasmiﬁjﬂmsﬁ@%cﬁ‘ﬁmu (Manage User Accounts)

= a < Y a 1 &
‘U\“Iﬁ'm’ﬁﬂaﬁU’]EJL‘Uu%ﬁLﬁﬁ immiwamammdﬂu
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n) gaman1sg seuu (Authen Users) i unssuaunisududnu
voaflfeuiidioamaingszuu Tnegldauassdoansendeflinunas siminilignios anihy
szuvazdifiumnsnaeudeyatilésu mamuiteyaligniesszuvazuanidennuudasiou
wieligldsunsinasuuaznsendoyalv uimndoyagniesszuuasmgldaudngui

4 v a [ d‘
AYUDIANAN F1UALLDYALFAINIAITINN 3-4

M1319%1 3-4 BFUNETIWATLBUAYAAANITIUIETEUY

%agama Authen Users

gifeades | fudms Wi wasgguaszuy

AU ihgszuuiiiolinuussuesdanagilsddunsdnnisa q
nsldanu 1. Wanwdhgssuy

2. nsonveyltiagsian1u

3. AANgsEUY

v & Y B & q‘ Y o s Y}
HAGNS Whdszuvdisansgniudsuntnludunsuasavan

9NN 3-4 @unsarhanas s duununm@imiud (Sequence Diagram) AikaAsandiv

Junaulunsiigruuvesldan FaUsznaunien1snTendeys N1IRTIAERY UALN1TNG

VLAYV TAVDITLUUANTAUNE AILARILUNINA 3-3

A

Executives/Officers/Administrators

Authentication System

Main Dashboard

Login Page ‘

Open login page o

Enter username and password .
>

validateCredentiais()

Auth success

Show dashboard page

.....................

i o Show error message
S RHLBULRY S

AN 33 WRUANELAUSNSNESEUY
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) YAAANTTUAAIHALATUBSTALALTI841U (View Dashboard and Reports)
gainaiaseunqunsiifiedoyanimnnvessruy sufnisuansmaluzuiuuns ey
wazafAning q Jefldnuannsadengioyaiifeteaiunsliuinig nimensansauma
LAYA3I8LAY ISBN & CIP szuvazisdeyaangrudeyauuansuaiiioatuayunisinduls

a ) a
BAZINNUNY F1882LRYALLAAIANNITINN 3-5

A15199 3-5 @%‘UWEJ?WEJﬁ%LaﬂﬂgﬁmﬂﬂﬂiuﬂﬂﬂwaLLG‘I‘UU@%@LL@%S’WEN’]‘L!

%agama View Dashboard and Reports
ANeIT0 UIVNT W Tl WaghauaTEuy
ANO5UY Tilumsateyaagy nyw

8UANANIT I NURAESIwATNSNENSANelusTUU

sl 1. wWhgssuy

2. AANLERNILLATUBIAYSOTIBIUFBINTT

HASNS FTUULAAITOYANTMLAE TIENUINULIYTILAEN

1M1519% 3-5 g@unsaanadradunnun mdiaiudg (Sequence Diagram) LiBLanAS
anuTuneuveINITkanINadayaluUkuuwarUetalazs1eu lagdlduaiunsaiiany
TALAVINMUYA 9 VBITFUU UATTEUUILAITRLaIINF WY ayauwannalugUwuuns v

YIDADNH T1UALLDUALARIAINING 3-4
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. . Main Dashboard Report Generator Database
Executives/Officers/Administrators

Select dashboard/report menu o

H Fetch usage and resource data '

Return queried data ' H
MG 5 o a7 o - - = - - o - T g =~ --"----------=-

H Generate charts and reports

»
' Return visualized data u

*Display dashboard and reports

AN 3-4 LNUNNTLAIUTNATLARINALATUDSALAZ 189U

A) ganan1snensaduuiliualeluea Prophet (Generate Forecast with
Prophet) Juilarduin el ldeuausaguanisnensaluwilduvestoya wu $1uu
W 19UINTs nIen1simsnenslusunan lagendumalianisiseuiveansodr1ulung

6

Prophet §ansngdmsun1sngInsaltoyasunsuiIng szuuIstNausNanITILATIE

luguuuunsn ieligusnsnsedguassuvaunsatluldusenaunsneunugainagns

a o a
FNYALLDYALLFAAIAINIT NN 3-6

=] a a & v v
M13799N 3-6 ’e]ﬁ‘U’]EJi’WEJﬁ%LE)EJG]QE‘?Lﬂﬁﬂ’ﬁWEﬂﬂiﬂJLLUﬂu&lﬂ’lEJI&ILﬂa Prophet

%agﬁma Generate Forecast with Prophet
ALNEI70 HUSYNT hasgauaseuy
AND3UNY Anan1IneINIalwuIliNaInlieg Prophet dwsuliasevinislduinig

LALUITNNSNEINTIUBUIAR

nnslta 1. Whgssuy

2. AFNLERNLAAINANTITNEINTAIMELUNANITIT UV UATEN

NAGWNS SYUULAAINTINBUILLUNITITUS NS WATNIT NS NEINTIUBUIAN
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NA5199 3-6 aunsatanasaduwnunngiaiud (Sequence Diagram) ikans
nszuIunIsvesszuulunsnensaldeyanigluing Prophet tngldauaiuisaisongna
MsnensainuBume e wazsruLIzTmUsTInanaanluansSeuiveaaies uas
wanawaluguuvunIwnioum e el ldauamisadinsziuuliuldodsaznin

a o A
FNYALLDYALLFAAINININN 3-5

A

. - Forecast Page Prophet Model | Database l |Graph Generator
Executives/Administrators

Select forecast feature

P

Request historical usage/resq'urce data

Return historical data H

.............................................

Train and forecast

P
Return prediction result U

AN 3-5 WHUNINFLAIUTNITNEINTalLU LA eluea Prophet

9 ganansiamsUnyBdlinu (Manage user accounts) it \uwti
vowuaszuy dvsuldlunmsdamsUadgldanumelussu laun il msudludeya
Uaydiin uaznisavd ldauesnainszuy nessuvazdaiudayanmunaslugiudeya

WAZLAAINAANEYDINTANTUNTIVHAUATTUUNTIUNNATY TI8ALIBLALAAIAINITINN 3-7
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=] a a (Y v
M990 3-7 'e]ﬁ‘U']85'18@8L@ﬁﬂ%ﬂLﬂﬁﬂTﬁ‘\]ﬂﬂ?ﬁﬁﬂﬂN’m

%aqama Manage User Accounts

gifeades | fauasyuy

Ae5uY i wily videauteyadldaunelussuy
nsldanu 1. iidszuuludvsipuassuy

¥

2. Tumaydnnselda

3. LA9NYINSIEANS

HATNS Aldgnuny wily visoaumuinimun nSeuLanINaING

1A15199 3-7 @ansadinnasiadunkunindiaiud (Sequence Diagram) 7iLans
n1sviuvessyuuludiuvesnsdanisygldau lnedauaszuvannsadidunisiig wily
viseautoyayltnu warsruuasinnstiuiinvieuTuusstayalugiutoya Wioulananaans

YINMIAWTUNTIEAUATEUUNTIU T18a2BEARARININING 3-6

User Management Page User Manager Module

Administrators

.
i Access user management menu
>

Select action (Add/Edit/Delete)

B
>

Perform database operation

A 4

Return result

E..,PJ?E'.E‘)‘. success/failure message

] IS s v v
AINN 3-6 LLN‘L!ﬂ']‘W‘ULﬂ’]usﬁﬂqﬁﬂﬂﬂ'ﬁﬁ;ﬁsﬁmu
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34.2 uNuUAMAAASEULAITALINA uandassaiiaresszuuiiiauntu Inedeatandn
fio User Safiudoyadléon wu Todld swaniu ansnmadni wasunumuesdld Tnegldau
Tuszuuutsesniu 3 nqu léud fuims (Executives) Wwithil (Officers) waggguaszuy
(Administrators) sduvenau1ainaAaia User waziians msldamuunndrstuauunuim
Aana SessionManager Yiuifienuaunsiingssuuardnnssatuvesdld Wy maGuuas
ngaaty $uin1InTIaaeun1sdududiinu du Dashboard TWlun1suaninadeyaunas
U q elusuuuudeanuuaznail vaed ForecastModel iunanaiivimiinfianny
sunsnensaiteya lngldinadanisiouiveaiasd ssdmivnansmanurliulusuian
TngsmudununiuandifufiiniseoniuussuuauuuAnidelng (Object-Oriented
Design) fisin1susnniifinisihaiueestaay atuayunisiamuuazvssszutlusuianld

A a a = o =
DUNUUTLEANTNIN T188LLRYUALFAIRNINING 3-7

users

+ username: String

+ password: String

Dashboard

+ login(): void

+ runModel(): void

+ logout(): void

+ exportStats(). void

\ 4

SessionManager

+ createSession(userlD: int): void

+ managelsers(): void
+ viewDashboard(): void

+ generateForecast(): void

+ destroySession(): void

ForecastModel

+ runModel(): void

+ exportResults(): JSON

AN 3-7 LHUNIWARIEVDITTUUATAUNA
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3.4.3 MIATNgIUTRYATDITEUUATAUNA

¥ [

YINATASISIUY

<9

ayadmsusesiudeyarnlndldnaniiiunszuiunsiawseudoya
wagdasenddnalagldlusunsudnnisgiudeya deusenaulusie Teyanmsamsideu
A lTUTNNS Teyaninensatsauma Jeyan1svelaruinsgiuainalsenmilsdensay

UTTNUNTY U 3 1529 kagIINTsasemseldaussuy 1 m1979 esesiumsldau

ANUANSNSITNUIUBARESEAU S1UaLLDUALARNININNGTIIN 3-8 B 3-11

a o 3 & v a Y a
M1379N 3-8 Iﬂi\?ﬂﬁqﬂmqiq\i get_servlce Lﬂ‘LJSUEJyJamiaWIBL‘UBu@“wimi

Tonodu yilatoya A1BsUY
id_service INT (11) (PK) WAUINIT (Primary Key d1%5u
LARZIIBAITUTNIT)
use service date DATE Juiidldusnng
year INT (11) U .. 989151US NS
no_month INT (11) afubau (1-12)

month_name

VARCHAR (255)

YoLAou WU UNIIAN NUANUS

no_day

INT (11)

v o

aeuiuluiiou

day

VARCHAR (255)

D

[y 1

YT WU TUIUNST

time_service

VARCHAR (11)

LA lEuINIs (FUlUUIaT Wy 09:00)

time_period VARCHAR (20) | 9291 iy 191 Une 1du
user_id VARCHAR (255) | sviagly

nation VARCHAR (255) | day#

gender VARCHAR (255) | wwe

birthdate DATE TuLAn

age INT (11) 918

generation code INT (11) THATW/NRY WU NGNeny 12 3

generation

VARCHAR (255)

Fouw/nau WU UnSeu dnfAnw yaraily

type occupation

VARCHAR (255)

=

IYN

o T

use space INT (11) Tgwunids (1 =19 0 = 14l4)
use_locker INT (11) Tgaenines (1 = T4 0 = 14ld)
use computer INT (11) Tmouiawes (1 =14 0 = Tul4)
request_wifi INT (11) wald WiFi (1 = 9014 0 = laive)
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v &

NI 3-8 UandlATIETNYINTN get_service Belddmiuianudeyansameideu
waznslusnisvesldluneayauvisnd tnemseiusenaunieilandoyadnuiu 24 Aedud
AsRUAANYI By AN UM Wi s9aR 1 Tulazla i lduims 81y e deynid siudadaya
a a ' vd A 2 a s v i v o
FaNgANTIN WU NISITNUA danines Asuiiawes wazn1sveldeau WiFi laedayan e

Y o a ¢ a Y a a = = IR . ° Y
gnesnuiuulisessumTinneinginssudliuinishuigdn uasiimedud id_service vimtiiidu

Primary Key tesgysien1susnisusiazsenshilveiu

AN3197 39 TA59a$ 199319 import_resources Wiudayanswennsansaume

Yonanu viindaya A185UY

id resources INT (11) (PK) TWaNTNeInT (Primary Key d113u

LARESIYNITNSNYINT)

import_date DATE Juiiddnswenns

year INT (11) Y .. Tidud

no_month INT (11) ARULRaY

month_name VARCHAR (255) Foifou 1Wu unsAy

no_day INT (11) 19Uy

day VARCHAR (255) | #o%u

bib INT (11) SATINTUTIANYNTY

library VARCHAR (255) | Yevipsayavizeviingnuiliieades

type_resources VARCHAR (255) UTELOAMNSNINTIAN WU Wilsde
115613

type sub_resources VARCHAR (255) UTZLANINEINTTDN 11U Wil9HD
AMelveg nwsIng e

type_property VARCHAR (255) Shuagninenns wu de v3an

item_process_status VARCHAR (255) A0TULNIIANTUNTT WU ALTUNITWE
50ALUUNNT

callno_type INT (11) SWavangaavtenyde

isbn INT (11) LAUNINIFINAINAUTEI MR (ISBN)

resource type code INT (11) SRAUTELANNINGINT
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NAITNT 3-9 Uanelasaas19ween1se import_resources Falidmiudaiudeya

NS MY INTATAUMAYRIMRAN ALYIANF Taemn1319T Usenaun el and oy adiuiu

Y

o w 1

18 Aodut] AsouRguieyadifey Wu saninenns Suidh Feiieu Yu nemsussanynsy
Fortosann Uszianveminenns dnwaisnineIns uazaauznsiiiuns udeiavanamy
wagvnelannasgIuaNaUsySmiiide (SBN) Teyalumsignesniuuinitesesiunsdaiiv
Toyaninenslusuuuuiannsnhluldlumsinneiideeda msdamunrsnadeulmues
NINYINT waENITIANIININEINTLUTEUUATAUWATRIvaaYm Wagldnaduil id resources

) . Py o | © v e o
«Ju Primary Key iaszysnen1sninginsuwsiassianisidlvaniu

M157199 3-10 1A59a5719911599 request_isbn LAUToyaN13v818Y ISBN

Yonaau viladaya A183U"Y

v o

id_isbn INT (11) (PK) 1aA1ve ISBN (Primary Key)

[y

request_date DATE uitveLa ISBN
year INT (11) U w.A. ¥83n15v0La ISBN
no_month INT (11) ARuULRaU

month_name

VARCHAR (255)

= 1

FOLADU WU UATIAL

no_day

INT (11)

o

U

Do
§
c

1

day

VARCHAR (255)

[y

WO IU U TungRaun

request_time

VARCHAR (11)

LANVDLAY ISBN

ISBN VARCHAR (255) | 1% ISBN flve

category VARCHAR (255) wmmm‘jmaw%’wmmﬁmamm ISBN
call_no INT (11) wYaIAYiSenntisde (Call Number)
category code INT (11) siavsIAmnY

NPT 3-10 uanalATeE319wBaMNI1 request _isbn LuTeyanIsvoLay ISBN d4lY
dwmsudnfAuteyansvelavinnsguanalsysmiisde (ISBN) veshenuiiliuinimveayn
wiswi TaennsnsiUssneudefladdayadiuiu 13 nedini Fsaseuaquieyaiiieadosty
Sunaznanisimsveiay ISBN wu T ey Suil Fotu uazaniive udaay ISBN five ey
YomineIns wavmyvisde uazsiavinany Welansnsndamuems asiaaeu uaziinsgi
wualdunisveias ISBN Taegradussuu Inefineaud id_isbn 1u Primary Key dususe

9

Senswazsen1g gy
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=] 1% [ v [
M15199 3-11 1A59851901579 users LﬂUGUEJ%JJaE;I‘L“UQ’]UizUU

Yomadu viiadaya ABsUeY
id INT(11) (PK) Svan U (Primary Key)
username VARCHAR(255) | Fef{ldinudmiudendu
password VARCHAR(255) | ssfariu (gnifhsiialiiiennuvaendt)
role ENUM UNUMYBIRLTIU WU admin officer
viewer

dl £ <@ v v = Y o [ =3
PNANTNT 3-11 LaAlATIESI9VDINIT users LﬂU‘ZJE]?,{IjaQAIGU\‘HUizUU Falrdmsudany

4 v

Foyavaifldnussuuasauns Tnemssiifnommn 4 edu 1un id Fadu Primary Key
dmsussysradlinuuiarnelallieiu usemame dmsuinfviorndilEalilunsdg
53UV password dmiudafiusiarugsnsidistaiionnuvasnde uay role dmduszy
unumvaslinu Jeyalumsstignosnuuuanidieldtwundnsnsd deileidusing 4 mely
SPUUMNUNUIMTRNE U azUssan tnelinnuddgrenismunuanulaendeuassnwn
auludiudmvesteyalusyuy

3.4.4 a3NTEUUATAUINA

siflumsesnuuutasiarszuvasaumeiiedeuseguioyauazuansradoyaiisinu
msUszanana Iaeufulissuvannsauanmad oyaludnuazuayuese (Dashboard) Mifla
oy Wilade uasnzaniunguiltanuusiazngs loun guims Wwehil uazdguaszuy
FEUUYNWAILIAIEN T PHP 33U Codelgniter 4 Framework uagltlausn3 Chartjs dmsu
uansnateyalugULuUNTI WU N9 (Line Chart) wazns s (Bar Chart) Tnedeyaviovan

gNAIIINg TR MySQL Feusznaumeniinaessuunail
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3.4.4.1 ninvedmsudigszuu uanmminsedmiulng ssuuvesszuu Jady
dauusnig ianuazdesiidunmsneudignisidaussuy lnevtveieeniuusg s gudng

warldnuazamn Usenaumeyeansenteseuuagsianiu nieudu “Wrgszuu” Fwimii
nyageuavsnNsnld e lEluudazUssiam wWu fUss Wi vsedguaseuu wWieln

=

anunsaiteilenduang 9 aeluszuumudnsnlasu s1azidunuanIninIng 3-8

NLT My Library

nouingsruL

Fagldau

[ ]

SUANIU

[ ]
L

Al 3-8 MseenukuUVRed MU UY
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3.4.4.2 1390 MTII¥UY (Dashboard) nedlwyaudedeliidanlyau
Tumnerg & WU MWSIVTTUY NSIAUITNS NINeNs ISBN & CIP winldulazeada taynisdnng
Aty vasifuiivdnvemiaeyszneudtensmuanmantsinseideya Iun nsmuvs
wWiguigudeya 3 ¥aluseausemou waznsmiduisuinguiuiliudeyauuusie iy
g el nuansoiinneingAnssuuazanued oulmvest oyald ot 195amiE il
seenuuUvesIiumaTalIYesteya SFduLenuezUssIavTeyalFalay uazausa
THuldireluiunvesfuimsuasidming idesnsiiuawsmeseiuszdnsaw

SNYRLLDYALARNININING 3-9

NLT My Library

NINTINTSUU

nsuiaLanINaTINTe 3 YadeyaSeudisuduneidou

nmsliuEms
nswens Y

ISBN &CIP Y/

LU LUNLAREHDR

n1saANTE L1

nyduLanmaTIuTia 3 gadeyaiUSuiisuduseiu

2NN 3-9 NN59BABUUNLITBATNTIUTEUU
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3.4.4.3 miaeuansteyauinig feyanineins uazdoya ISBN & CIP fuluy
wiygoslumuaanisliuinms nimens uay ISBNRCIP vasszuy Tasuthaetponuuuliuans
Toyadeaifuazuuliufiddy wu Swudlivinmetomn suuedmesnisdiliving
wazaadsnsiliuinsiotu Tnsuanswariundestoyauuuasy dlade venanissd
nydunansuunliunslduinisiuenmumnany Welvigldaunsouesfiunnginves
nsAsuuUasmugsnalfesnsiany fudweminaelsenaufemsuaninginssy
nsliuimsvesililunguengiunndnaiu wu nislduinsialy mslddenines nmsidewsio
Wi-Fi uazpoufiames niounansdosiduddndiunisldnuusaznguagsdnu vazideaiu

FalyIATeluFULUURNEA WU A WA TU uazfiou T19asBEALanIfanIng 3-10

NLT My Library ‘
AR wdgmednldusnng
mslizns ¥ 184

THITRLE s
972NN
NSWeNg v
ey anineng
972971 \
. <
ISBN &CIP
123 ISBN&CIP
37€1971 No.- age |service | locker wifi com %
wulUNULATADR 1 9-15 | 1000 100 800 800 25%
nsaAnNIaw e 2 120-29 | 1001 | 200 900 900 25%
3 60+ 1002 300 950 1000 50%
ot U WAaU

AW 3-10 MIBBNUWUUYIINTBUARITBYAUINNT Tayansnens waztaya ISBN & CIP
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3.4.4.4 wiveyenu wanmtendluseuy Faluaygeeilidwmsvasudoya
nsIUIN1S N3MeInT wag ISBNECIP TnguananalugUhuumTaugnaniiow Wouyessi
gansIviaviun WelglnuausagatfdeunduasilSeuiisutoyaluidazdiaialaedns

= Y} al'
ALAIN IYALLDYALLAAINININN 3-11

NLT My Library

NMWFINTZUL sre9udgil
mMslvusnig W .
° o ¥ a 2] c S L o e
. - ael | Aau lfisnns | &emnes | AeNdawes | wifi
d03a1i3n1e
$18NU 1
nswenns VW 2
fayaninens 3
972974 4
ISBN &CIP ¥V .
423A ISBN&CIP 5
7L
.
v aa
wulUNLAZADA g
s L4
NFAANITY L19U o
FININNA

AT 3-11 NI50DNLUUNTIDITNPNY
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3.4.4.5 NUIOLUNTULALADR LAAINUIBLUIUNLALADAVDITEUU T 960

wanaNan1sneInsalveyamelina Prophet lngdayaiuansUsznaumedtuaunsliuinig

NINYINT WALNITVOLAY ISBN & CIP lasuandluguuuunsviduiuaniwuiliuvesdoys

wingUszinvlugisasemeu nfeunsadseuiisudeyalunsasineu Wielvldaunse

AATIEAL UL ULAZINLEUNT AUSNNSHE0IRETINSNENS P oE 19l UsEANS NN Seasden

LARIAININA 3-12

NLT My Library

MNFINSTUL
nsluusnIg v
NSNENG v

ISBN &CIP

R LUNLASADR

NsaANTE ldau

L4 v
nansnennsainualiy

A
LU

17019

NFWEINT

ISBN&CIP

a v ] aa
AN 3-12 ﬂqi@@ﬂLLUUWU’]Q@LLU?IU@JLL@S&QW
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3446 wivemsdansiliau wanmthaonisiamsglinuesszuu Feeenuuy
wiiteligguaszuuannsaiiiu uily viedanisansveslialuusassedulfegsagan
Tagduvuvesihaadunuuresudmiudiugldnuln Tnessydodldnu simin uazdvs
9 dhudradunsaanssenslfnuimualussun wiondudmiuivAsuaniuie
pruannslian (audld) szuuitaglianmnsauimsdanisand madrdsteyaves]ldan

1 1 14 1 I a (% =
LL@ﬁ%ﬂQlleﬂa”d"NLUu3$UU FNYALLDYALFAINININN 3-13

NLT My Library

s v

NSNS NMIAANITH bE91

P +NE 9
msivusnms Fogldeu SWANIU ans
ninens Wy [ ] [ ] [ ] i

I v aa
HuUILUNLAzEOR User1 Admin Admm wae
NNSAANTTY L1 User2 Manager [ Manacer ] i [ae Al

User3 User [ User ] L‘1|?‘ng| Qi

= 2/ LY 4
2NN 3-13 ﬂ'ﬁ'e]@ﬂLLUUVUWﬁ]@ﬂWiQ@ﬂ’ﬁEﬂ%Q’m

3.4.5 UszyndldnsiBoudvoaaiesdelinna Prophet

Tunsdwsgiuunldunisiiuinsveslduinmsuaeninensveweayauiani §idele
Usgyndldinadanisis vug veuas 01 Usziannnsweinsald ey aeunsuian (Time Series
Forecasting) Il olvianinsausuilunuldunsidsuwamesteyaldluszozen lneidonld

9@ Prophet Faamnlaeudsy Meta (Facebook)
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3.4.5.1 AuautRvesluwa Prophet
n) awnsasessuteyanianuliauysal ea Prophet awnsadnnisiv

Tayaninisgame vsedanulisieiieweian Fumueiutoyaaseainssuuasaumed

o

&

s

913 lyauysol

) @113059T ULl ugAN1AuAETUrY A 1A Prophet @13150
M7193U0AN1A (Seasonality) waziunga (Holiday Effects) o lagludoiudastoyaias
yilvngdmiutoyafifinruiumiunutianm

A) Msldnineuasianmadnsauladaay lawaa Prophet gneeniuui
Triglinlavgiornasumssoudvesaiodiimunsaldonls wasnadnsildansaily
Anuvseesuelieg ety

9) Anuwvangauiudeyase iy Meweu Tudiudoyaremeal Awia R
Tanwaluseiu videneiou uazliggnia Janzauiudnuazvedluwa Prophet

3452 HumeunmsUszandlilanaa Prophet
n) MIwseudaya fleyaangiutoya MySQL lagldawn Python

wdasdudiliegluguuuy ds uazsnnulveylu y danqudoyauuusieifiou (%Y-%m-01)
iisliiaenndeafuidmnensiane

2) nsinaeulina 19lausis Prophet Lﬁaﬂﬂaauiumamﬂ%’ayjaiuaam
Tumaiseuduuiliu (trend) anudugania (seasonality) waziunen (holidays)

A) manensaldeyalueuian aiayndeyatuiionnnn (24 (o) uay
$uda model predict) Mkadnsidufinnnnisaidmiuusaziion

9 nsdafunadnsiafinensallduuaadulng json wWsldsautu
syuvansauneakenidu 3 a laun forecast_service.json forecast resource.json Wag
forecast_isbn.json
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