YK Y

nsIRNIsANLdLRUSAUTnAnwse Bumesitntiouleaassnas

LY ° (% U =

\en1sdnifiusessesAdviadmsuantugaufn

YEANIUIRAT ASal

¥ o

Inendnusiidudiuvilsvossfinwmundngns
Uy nud dnudin
avivimalulafasaumalaznsdeasiiienising nmadvegeansineluladuazansauina
TaudindInenae umninendemaluladnszasunainssuasivile
Ynsfnw 2562

AANTVRIUNNINY NG UNALULATNTZIDULNATNTLUAT D



L YNANIUIRAS day

=8
©

FoInedinug ;. AsIRNsANNduTusfutnAnwmedumnesiin
Foulosassnds ien1sanfiusessosda
dmiuandugaufny

#1913 . welulafansauwmanaznisdeansifientsane

wIngaemAlulagnszIslinaImsEUAsIuile
cal = a a ¢ W 3 9 U ¢ a
919138MUSNYTINENTNUSTEN @ 583AENT19158 AS.UTVEY WY dagy
919138MUINWTINNTNUSIIN ¢ 589A1ENT19138 A5.UNM 5500

UnsAne . 2562

o/ [

Unangs

= = 4

n15398dddngussasaiiio (1) AnwInszuiunsdnnisanuduiusindnwin e

v o

Sumesiladenlesasinduiianisdniusessesidviadmsuanidugaudnw (2) senwuu

atnenssusEuvInnIsAMUdURUSTNAnwme dumesiindonlasassndad an1sdnLAy

v o

seesegddnad mivanivugaudnyl (3) WauissuudanisanuduiusdnAnw

v o

Medumnesilndeulesasmaniien1siniusessesndviadmsuandugaudne (@) Anw

JayausnstnAneflaainssuudanisanuduiusinAnemedumesidn doulesasswas

AV

v o o Y] =

\en1sdnLiusessaendviadmsuandugaudny uaz (5) Anwidoyangfnssutinfnwila

INTLUUTANITANUFURUSUNAnwmedumesiindaulesassnaduiion1siniusoeseos

v o o Y =

AIVE NI UANUUYALANY

(%
1 v A

nauAI9E19veINTITeld 3 nau Al nqueiegei 1 W Judideivigy wau 17 au
Iannmsidenuuuiaigas Wnedudnivszaunisalludiuiineades, ngudiegnei 2 u

AlAUSNS wag dnfnw) 9119U 30 AU 1INNAINNISIERNIUULRIZAY Lay NEuieE1en 3

4

WWu919158uazausnIs 97U 20 AU leuleedSn1TiaenwuuLa1Ead MaAsIEidauald

Y Y

AN lazd ULl 8IUUNINTTIN FILUTAY AB SEUUTANITAUFUNUSUNA N©Y)

Y

medumesilndenlesassndniionsiniusessesfdviadmsuanitugaudny fuusaiu
A N1TUTNIT A NaRNIIUTnANY)
HANTITENUN

1. ASEVIWNTIANITANUFURUSTNAnwAedumasitintaulasassnauianisdnuiu

JeespeRdviadmsuan ugaudne & 5 Tunou lown TuN 1 sEufeu, Tuhl 2 Tiesieiiay

(% '
v v v a

d' N a s ) i ° v & A
WUALEY, YUN 3 ll‘ljﬁall‘wu& JUN 4 ‘UTULL@QLL@%U']L?{UQIWLMQJ']%&N WAy YUN 5 F1897UNA



TaonavszifiuanumnganvesnszuIuns lunmssiianumanzasegluszduandian
fiAnade 4.85 drudsauuinnsgiu 0.34

2. amUmenssuszuudamsanuduiusindnudedumesidad el saasands
dlemsiaifiusessesidviadmivantugendnu & 6 dau ldud (1) dauvesiiudliuinig
(2) dauvesnsszyminu (3) dauvesmadenlesdoyaifiedannuduius (@) dnvesteya
M3liusNg (5) dauveansinseideyasedu uay (6) dmveaiudsnineiuasgiudeya
spuU lngnadsziliuanuminzauvesantUnenssussuy luamsiudanumangateylu
seiuIniian lnefiade 4.83 drudeauusnsgiu 0.33

3. syuudanisanuduiusindnuisdedumesidaid eslesassnd uilonisdaiiy
JessorRdviadmsuantugaudnu 1 5 dw ldud (1) fiferdesiuszuu (2) vaysTreu
(3) srvudnnisanuduiusinAnufmedumesdnidenlosasnds (4) MenuNanIsuIng
wazngAnssuindne wag (5) LIudsvnesuazaidnuadsviies Tnonauszid uniu
wanzauvesszuy lunmsudanumuizanegluszduundian Tnefaede d.68
drudesuuunsgiu 0.88

1. Yoyanisuinstind@nwiiilfanszuudanisanuduiusidndnwisieumesiin
Foulosassndaiiensiniiusessesidviadmivantugaudnw finanmsuszidiudoyans
uinstindnu Tunmsufinnaumnzaveglusssuanndign Taeildiades 4.58 daudoaiuy
UM 0.38

5. foyanginssutindnundildanszuudnnsanuduius fuinAnusedumesidn
Feulosassndaiionsdnifuiessesidviadmivanitunaudne finanisusziiiuniig
winzanvestoyanginssudndnw lunmsndanumnzavegluszduuinige ned
Aady 4.67 drudeauuansgiu 0.16

(e dnusinedu 199 wn)

ATy : MITANsANUdNRUSTNANYY Bumesidntionlusasinds oes0uRIva

nsusNIsEnAnY weRNIIUTINANY

919159 NUS NN TNUSHRN




Name : Miss Nualsri Songsom

Thesis Title . Student Relationship Management System via Internet of Things
for Manage Digital Footprint of Higher Education Institutes

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

Thesis Advisor : Associate Professor Dr.Prachyanun Nilsook

Co-Advisor : Associate Professor Dr.Panita Wannapiroon

Academic Year : 2019

Abstract

This research has the following objectives: (1) to study process of student
relationship management system via Internet of Things for manage digital footprint
of higher education institutes, (2) to design system architecture of student relationship
management system via Internet of Things for manage digital footprint of higher
education institutes, (3) to develop of student relationship management system
via Internet of Things for manage digital footprint of higher education institutes,
(4) to evaluate student services from student relationship management system
via Internet of Things for manage digital footprint of higher education institutes and
(5) to evaluate student behavior from student relationship management system via
Internet of Things for manage digital footprint of higher education institutes.

This research has three, group 1 is expert who have experience in related field,
17 people received using purposive methods, group 2, as the provider and student,
30 people received using purposive smethods and group 3, as the teacher and
manager, 20 people received using purposive methods. The data analysis involves the
use of both mean and standard deviation.The independent variable of this study
is the system of student relationship management system via Internet of Things
for manage digital footprint of higher education institutes whereas the dependent
variable is the results of the application of the said system, i.e. results of student

services and student behavior.



The research found that;

1.The process of student relationship management system via Internet of Things
for manage digital footprint of higher education institutes has five steps: (1) Identify
(2) Differentiate (3) Interact (4) Customize and (5) Report, and the suitability result of
the process was at the highest level (X = 4.85, S.D. = 0.34).

2. The system architecture of student relationship management system via
Internet of Things for manage digital footprint of higher education institutes has six
parts: (1) Service Station (2) System Identification (3) System Integration API (4) SRM
Internal System (5) Report Analytic and (6) Web Server and Database Server, and
the suitability result of the system architecture was at the highest level (X = 4.83,
S.D. = 0.33).

3.The system of student relationship management system via Internet of Things
for manage digital footprint of higher education institutes has five parts: (1) Actor
(2) BLE Beacon (3) system of student relationship management system using internet
of things (4) Report of Student Services and Student Behavior and 5) Web Server and
Databse Server, and the suitability result of the system was at the highest level
(X = 4.83,S.D. = 0.33).

4. The suitability result of student services from student relationship management
system via Internet of Things for manage digital footprint of higher education institutes
was at the highest level (X = 0.58, S.D. = 0.88).

5. The suitability result of student behavior from student relationship
management system via Internet of Things for manage digital footprint of higher
education institutes was at the highest level (X = 4.67, S.D. = 0.16).

(Total 199 pages)

Keywords : Student Relationship Management, Internet of things, Digital Footprint,

Student Services, Student Behavior
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= | A 1A s & = v a a o = | < =
MINsAnwlngHIuTEULAS0UEBUNesITN WalmAnn1susnsunAnwiegesinsuasdl
Usgdnsnm sudshgliiAanisdndulalimnzaulaziudesniunisalang § fae
5. szuuUimMsgInssy Wussuvaduayunisiausasiiuing elmianisimun
v o fAd v o = = Yo = v ] v v
AdNTusAfunAnw) FepstidnAnwladdiusiulunislideiausiusiasaudanis
AENUIBUIN AT IN 8 TuL I dY
6. szUUMIAUAURAZNSInNIITeya Wussuunvaglunmsinnisuasasivaeudeyali
I = =Y 1% 1 Ao Y 1 o= a a
Wuseuu swdansduduiazAumdeyandduiuinnlussuuldegradusesdnsamuas

<
FINLIT

FEUUUISTuRDULAS

dndnwdidumanes szuudeulystoyauaznisina
ATEUIUMTINY
nzduutinfinmn
svvuimfoyauaztnans szuvavfuuaznsdnnsieya
dnfnenatiuayu
TEUUUINTFINTTY NITHUZUUINTANN TEUURARRIUNEANTIY

AT 2-1 STUUUSTSANNANTUSAunAnwn (USwn, 2549)

lngnsdanisanuduiusindnw s 6 diudl uanslalunin 2-1 viliAaguuuuns

TrusnmsnudnAne@elin1seuleai UL UUNISUSENSINNISVRINTINGIaY
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% =3

ayulaan nisdanisenuduiusindney WunwiAnfiazadsaruduiussendig
UnAnwiuunine1ds lnenishivinisteyariaisndndu visdeyanisuinisuuunaly
LATLUULRNILAEITIgYAAa Liteas1eauisnelalviulnAnwdiadnisidnunldusnig

YDIUNNINYIAY

2.2 duwestintoulesdsswas (Internet of Things)
a s 2 A a
221 ANUNINedUNesIInYauleIdTINES
. | RIS ¢ & A a I3 ) \al

Eleonora Borgia (2014) nanal191 duwmesitaenlasassnds Wunsezuaudirilmii
FIUILULANALUTAEN U1 INUWIN A RAN AL Tan9zdu n1sUszInananunsviane
walulagnisnsrrdumaluladnisdeansuazgunsaliledgnaudimeiuiiedninseuuin
Falanuwmsanuduasaazlanfdaaiunsavinausiuiuls

Paul van Kessel, et al. (2015) na171371 dumesiiinoulesassnas Ao 1w3a918919

U d‘d = L% d‘ d‘ o C% & b4 % = [

ngammingidwmalulagiadienisdearsuasdudanioldnauiuiesniglunieiu
ANTNLINADUNYUDN

Hamad wag Hasan (2016) na1l331 duwmesiatenlesassnds fe wn3evieveaing

4 A yoa Y fa o a ¢ I3 ¢ & = |
NMINEAMYTe "daine 9" Nilsediugunsaldidnnselindvenduisiguges laen1sidouse
P ' Yo & M Y Y a s & A
wwseezIelningwanil aunsasiuniukazkaniUisudeyala sumnesidnideulosassn
dvgliinganunsasuiuarauaulaanlasaieiiugiuvennsedieniey inliiinlenia
TUASRNEINTIUNINEANLAS TEUUABNRAUNDS U PeTY F9vinlmAnUsEansnnwazainy
gneies udwraUsElevinuasygia Tngyndsannsassymnulalagldssuunauiunesile
A7 wedesinusmdunglulassasafuguiddumesidawingy L8 erva1ndn
duwesilntoulosassnds azUszneusmeingiiou 50 wWuduwdanelud wea. 2563
2.2.2 2arUsenaudumesiindoulesassna

Shancang, et al. (2015) na131371 eeAUsynBUTRId UMDS UMY aulosasTnas
Usznaunien1sdniun Ansseysiinu B. 1wwes Cnnsinnededans D.n1sAwn E.U3NI3
wae F.8550AENS

o

Gartner (2017) na11l371 wwasnesumalulagddvaiiudiasisgsfafivanas
Indudeadnfessuudida ynesdnsazdunannesumalulagfdviavyn lown ssuudeya
Usgaun15alvedgndn maliasisiuagssuudaaiey sauisdoyarniansdumesiladoules

AITNES UaESTUUTAYB9TINY
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Shancang Li, et al. (2014) na171371 w1asgrudmsuniswannvalulad loT
fdutauliinfauuazgldolfimuaudonldnulderamnzan Taoguil 2-2 azuans
anUnenIssEUL (SOA : Service-Oriented Architecture) 484 loT wuuvialy dsusenauly
fae 4 Lawees §elsznaunie 1. Sensing layer 2. Network layer 3. Service Layer Wag

4. Interfaces Layer

Sensing Layer Network Layer Service Layer Interface Layer
RFID Tags

Service i
o Social  Business Logic itementition See':'s“ Application
Intelligent Sensors WSNs Network . Frontend
— | Service | ]
Service

’ i Integration > A "( Interfaces

WLAN Mobile N Service | o) Repasitory Application
Network Composition API

i‘\j'\“ Data Sensing
>Acquisition
WSNs Protocols

Cloud
Internetwork

BLE Devices
Blotooth
40

mwﬁ 2-2 @nUnenIsusEuU SOA : Service-Oriented Architecture 984 loT quﬁl’ﬂﬂ

(Shancang Li, Li Da Xu and Shanshan Zhao, 2015)

2.2.3 windndumesidndonlosasswas

Zhang (2014) nd1al341 Buwesiladeulosassndsaivayunisasunlaslusiu
NSANYY NITEEU NIFADU NISISEUS N13IANTT NMIMARBILAZNISHNBUTHANUANYILAE
duq meutdumesidadoulesasindsmasnoliiinn1sufianisnisfiner dumesiia
a a g ¢l o v v A w ‘:4' ~
Weuledassndadugunsalisiusin asavdeukazdnn1stayawuuiuiviule lngviaziinis
Fousedudumesidaniotnevuaivg Weulesseninadwing 4 uaziloulasiugau faiu
wsetnedumesidnagliuinisnisiieusie n13an1s N133U3 waz AIUANTENINNEAUTUES
F9 9

Paul van Kessel, et al. (2015) na@131371 gunsal loT daulugagldimalulagnld
I ot I s A v = o 1 d'gjl I s 1 aly
Ui uduesazszyvsoianisitisuntadle q ludunianag w82 ; Wuwesivaniiay
defeyaludsgunsaivseidsiesinuamedagineiteyaiieadne "toya dmiugly Tu
wigsfaduesagvimtniiludisivsudeyanisuszuianaivunaninazidubnanvos u
dwunisdaiiusadinsisideyawarteyaruiningnisinsziaziiasleayanuiidu

ANUSVTOTRLALTIAN
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Hamad wa¥ Hasan (2016) na13li41 9138ngude Kevin Ashton IdiSuuwnils
el 1999 TuwaziviaudiiesufuAns Auto-ID ustfiniFendn qud Auto-ID Fenneda
\n3ed1eingildeusionalandie RFID (mbedded RFID) Tnevialuudrdumesidnidenles
asswasandunisideudedugvesgunsniszuuuazuinig fusnmileainnisdoansuuy
iPesaiATes (M2M) uazaseunguluslnaea, lauuuazionwdladuiinainvaiy

Maryam Bagheri was Siavosh H. Movahed (2016) na141331 Sumesiidnd aules
assndadmiunsdnunsng Paelinisieasuudumesdnfintuldass seuinetagma
mMenm Wuwesuwazdaauan nenisiladuesluingysannsuaslszinananuunanig
waluladiadlousds gunsaianaldifimelulad yudsdnand Snunefidanuuanseiuld
MaANNLINARLTBINSANY Aszdianunsaiauseiiuuasiinseiteyaidulsslond uas
fedoanssevingaunazesdnsmnansanuleisne

GSMA (2014) naml¥31 vgystneu 1wdsnusi (BLE) Faudumeluladlumifiidses

P
a = o 1

-'-NI 1 [ [ ! = v A v 1 o 1ol a
Andusuvisnudueu lddraveglusuvienarauds ndssavanuwdugradlilinguuns
o 2= D= P2 A o o v oA a a Y v =
doyaanninsdnviliefeaunsalddaeuiaenlduauulafouanis Mngrtesiuaniud
waziiaiuld Jeeudugunsalmanldunsvwindn Fensiautuaiunsansuduadan
ANUTULIY N1sABUTU NsVUds MTARAAYNIN dananudelazanuidiuiLiiolraiunse

Tdnulaagnaainvaly fan1md 2-3 waneng19vaIswiAauluusuNnNISAIUAN

Contactless
payment

2NN 2-3 LARIFIBEN9UBIID LI UABULUUSUNNNSANUEN (GSMA, 2014)
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Jian Han Lim, et al. (2017) Tauda@uansausulfAnga95euuUsnNIsInn1suaasaulng

anludd iefianuinAnwlutueu selineiau 3 Tuganddgy lawn n1s3atumi nns

AATIZAANUAGOUL uay NTAATIZANGANTTY AINING 2-8

Face Detection & Recognition Module

Scene
Camera
: I:%Ima & Processi Face Detection
image ©TTf g ngf---=s
A4
: ] i
: Face Recognition
SRR Recognized Student i
Mation Analysis Module Bahavioral Analysis Module
ki
—
] M Human Detection - Attendance Alert
Calculation Naotification
Maotion Tracking
Recognized ["“"'; Behavioral Report
i | Analysis Generation
] N Motion Recognition |- | ---- )
Cuiput Resul
¥

e

AT 2-4 AINFIUNITYINIUVBITEUUNITUSINTIANTSHB 9S8 Ulne R UL
(Jian Han Lim, et al., 2017)

INAMNA 2-4 ATNTIUNTITVIUVDITEUUUSNITIANITHS s ULAeonlullA 1578

ALLDYANITIINGIUY P91
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(veaden) uazliiitedunmiiesSousdredeiios ndeadeusioiumingUszinana ievinis
ATvEpUMNNAITITRITan st e TR TuRnl TLH

Tnsmsvhauvesszuuuimsianisiesieulaeslusfi szinisieu 3 Tugaiddy
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1. m3garluni Sanessunisandlunildifonsradunazandluninindnun
srasdlunssryiany Adaztseiesmnenadinuiasnisieneinginssueyaaa
ssvvazdanunindsauresinidousg e osunuf astowdaf adsalud ws ou
uenniusenadnvesindnw fe fuduudlugatansassyaududuldssduves
tnFeuiulpemsussdiusnmvonuilunthgnansiszrinaduiou whidudindnwwedly
Tuiirnsdu 1wy wwulnsdwivideusuuilfluvthazbiaunsonsiaduls

2. myBengaadeulmvesywdgnilUldRuinAnwandeyalunthildsu
nsgauTularfanTsuvasInizgniuinadluguteya 1wy n1sidmsessnaniesey
fluneuinevesdusudoyai muruazgninuldlunsussdunisdisaulaesau ves
indnwn Tnoneuiazfinsiad sulmiviednnusanieazdeddeyanisssrluntives
tindnwidunlussuuudn Saanansonsaaeunisiadeulmld

3. MAARTIEngAnsa Teyafisrusmanneuntilugaszgnldifieysyifiungingsy
YtnAnwazUsEanEnIm Wy 8nsInsteukaysyauaMuTNTuluiio sy

Naé’wﬁ‘ﬁ]zgﬂﬁﬂmmmwﬁagaﬁﬁmwmﬂﬁfﬂﬁﬂmﬁgﬂ%’uﬁwﬁwﬂﬁm

Nicole Dyess (2018) na11l331 duwmesidndoulesassnds Wuwmelulagndafidany

[ 1Al

! A PN a o & ° I3 a ¢
ﬂ‘llﬂqmu’]aﬂ‘i/!u L‘Wi’]LUUﬂ'ﬁL‘WNNaNa(ﬂLLa%Ui‘U‘UEQSUTW]'EJUﬂ'ﬁVI'N']‘LJsU@ﬂ@\Tﬂﬂﬁ Iﬂﬁ]ﬂ\lﬂﬁgiﬁsﬁu

o o

@Aty 6 9819 awolull L.nsTeszvidudndedie 2vhlilentassAaguuwuulumlg 3.4

ANuvaonfuwarasninnulaIniy 4.a1unsansivaeulanidunoukasngAnsunis

[
=

$M9U 5. PISANUTLANTNINNTZUIUNITHALNSNGINT wa 6. Y lmAnn1sendulanma
[ 1 FZ a & @ d' QI = = Y} |d'
INAIMNTIUAINGT? aaqﬂlmw Bumesundaulesassnas nuneds walulagadeluun
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2.3 uian1sunAnen (Student Affairs)
2.3.1 ANUNNNEIUNINITTNANET
Roger, et al. (2009) na13l331 guualn IgsunthiiRnwfefuRanstnAne, duinu
FndninAnwinazideavaiuuinisseninasema (IASASP) AuuanavesuRanis

=

unAnwivesseavgaudnyl el LusraunisalnsiSeuiniinuningaaznauniuiuy 2.

9 Y

[ '
[ Y] a v a

ASL1DINTANYIN AT UAI NS VNS S UN T AUAILITOLAL ATV LANAIAY 3.0156AU

Y Y

Shwuazanudninatutenisdnianisfine) d.dnsinisdnianisfineigadiu 5.015d

1 [
S

= v = A = % Na Na a
21¥nuarn1sInunRTY 6.anuaulasgedulunsteuinaentin way 7.3 duaundn
NFURAYDULAENALLDIVBIYUYUVBITNAN

L I

1 vasAald (2539) IalANunuIe31 uUfINSTNANYIET 2 duditnendaaiu lawn

v v
v v

duvesnsuimsnuiamsinAnw Wumhenuiidanaduiiensuinmstndnw way dwu
yosmsdniunuianisindnu Edadeliuinsuntndnw Hedstaulnduyanai
auysoiemedsen o13ual 919118 Ielavsnafudunounarszu

a0 wnianu s egsen (2530) lina13liin wenwien1siandnvesanidu
RANANYIFIUNITADU NITITY NITUTNITNITYINITUNYUBY IudeNIsViyUngefas
fuszsuuda Salufanmsdndne Hugaduiamienuduigudlfauysaianuendy
Seou tngrunnsdnfanssusng q adsanmuedenfiviangay msliusnisuasdaatannng
Teehssiaiiles

Mercado Jr,, et al. (2015) laladnununeliin auAanisunfnel vaunsdis 911909
anfugaudnuitlildsnuddvns widuauiiderdesdunsiautndnw Tnedl
anszAamanilazdamuimsiiuntndnuiogieiads ilelfiunuinwes Uszaunisal uay
pOUALRIATIFBINTT U UL

aguléin nuAansAne el unseRanssudng q Aldldanumsinuivinisleg
unAnendulddalvuinmsundndnu Wsliindnwldwauiaues fedusranie 3ela
915uad demuuazymdnawlimifuaudnenIn

2.3.2 Wmgvesnuianstinfnm

Birdie (1966) agUidmuevasianisindne 1ided 1. iadosnisadrsdanunes
tnAnuliidunywsiauysallunssuviunisgeunudmivanufnwusazusia 2. ietae
Tinsguauniseaudnuilaiiansanidnuasauunnaesenineyanalagyiglidndny
LAfzAUANINTARUMIANLABINTA WIS wBAUBIenIn 3. Liledaelvindnwiatansn

Usudndrtudianvesanitugaufnyn waziduldniveenundunadewifvesdeny
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4. Wawdiuaiausssmavesan tuaaudnuvideduienenseuiunsiunisseunisaou
way 5. Wiawasuaislsgaunsalng danuisnelavavdaualidudndnuilunisfne
Tuandugaufnw
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o & ) P a Yo a 1Y) a al '
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[ [~4 Y o
anwasUuRUn

a aa a 1 = a v = [~ 1 A o Y v a

N558INT N3eENa91 (2547) Nnanfenuianisunane tWunilienunyinuindnusnis
#n4  debiinAnuniimumdenlunisfinw Mssdinegludinuliegadinnugy \Wududiag
a 14 :; v a 1 a 5 dy d‘ Y = Y YV
danundeunanissuaddeygn 19018 wag 3ala el eliindnwilasdnauies,
= | a Yo e = A 1 oA ) ~ | a v v ¢ f o =
WiedanasulrdnAnuladlanianwinfeuny, Weduasuaudunusseninaindnwiway
YAAATauRT, atasuaselssaunsalndinauen wag ienseiuluindnuiddiusuly
Aanssuse o auiamsteuiLuuyIanns Milukazuenvienieu

Rui, et al. (2014) FAnunFnwTduine1999881901N118 UsEN1S6HsN WieAuTn e
Nanan ldnisnsivaevausinusnludfiod1wiaitios laUseliugunIndn, nanisiseu
wazhwildungAnssuvessunmetdndny) Usemsiaes asnsuisanuduiusseninteys
N1995993UL ULl WTALaEYAYRINIATNISAIUAYA N LAz UTENTTa dunauwuilduly

'
Ya a U = v =

TaYan1TIUINEENIN95TIN FeinAnwrazisudnansenuluiiuinuagseaunisaunu,

Y

'
o 1

AULASYARILAZNTUBURAUNARDEUNNLAE SULUUADINTTY

9 Y

Rui, et al. (2015) na1 i1 P inengdeiinnududou dnfnwideaususilimdnnu
YU YULALTNANITES SUN A LUAIUIVINIT AEAINUADINITNIATULIATLAZNA 19U LYY
ﬁﬁmﬁmuaﬂwﬁﬂqm%%, maé’muﬁjmw, ANSYINULLB99INAINUAIIAAUNITHIU, AT

a

Sududuandnlunguyuyndidailanndnlisnntn (Fegs dhanvamiinedogausn) ns
amﬁaﬁ’mﬁauﬂﬂLLamsa‘Uﬂ%ﬁLLazmsw&nam%’nmqmmwlﬁlﬁaLmﬁy’ﬂmaéwmaLLaz%Gﬂ,fﬂ Tu
SEMINNITANBIALANT UVDIATTTITY FIUD9A1TEHNTUANY) Fefunadusaluanim
WIARBNNINSANEIRINGTD Jediolainduauyinnig

asuithmnevosufamstdndnu I8l itewaundn@nwlidauauysaifma
fnewardala, WeowdeuanundoslviudnAnwvilunisAnviandeu laensdauinig
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2.3.3 A3NITULATNISUSNITVBHMIUAINITUN AN
1 v} I3 1 v a CYR=1 = U U QQIJ a v =
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2.4 399708AaNA (Digital Footprint)

2.4.1 AUNRUIEIDITRYUAIVIA

aa v a

Tony Fish (2009) na1al331 sees08RIva IAau1aInMsineuruileliaiunasiiives

Al Fedsznaumeteyanineanasloyavaeyldau
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AnsUszmaTiedestuszuuinnsanuduiusinAnmdedumesiindenlesassnduie
mM3dniusessesRdviadmsuantugandne) insiziuazesnuuussuulilianudenndes
AUAIMNABINITVRIE I IIUTEUU T aman1sduns1eilunaeedUsznoussuuLay
NEUIUNTS warnanIseenwuuan dnenssusruudalunavesmsiselussesii 1 uas 2
awdeiy Tnsazdauedeyanislinseungqu Maiwazassiuanudesnisveslde
1niign

3.3.1.2 Uil 2 EnUUUSYUU (System and Software Design)

H3delavinisesnwuy lnsudseandu 4 dau e Lunuamvestdauiuszuy
(Use Case Diagram) 2.LAHUAINNIZUIUNITYINNIUUDY loT (IoT Process Diagram) 3. WHUNN
a1AUmMANITlTEUU (Sequence Diagram) Wag 4. WHUATNANFUNUSVRIToYa (Entity
Relationship Diagram) Inefisneasiden duseluil

3.3.1.2.1 uNuA MY LY91uAUsEUY (Use Case Diagram) 3AN13

AN uUSInAnwIs18dunasiing ouloaassnd i on159aA U 0908 R ad I nsu

U = U dl
d0UURANANYT ANNTINN 3-4
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lugaszydnu
Jliuing
y Tupandafoau
Hauaszuy 4
Tugafnnu / A
'
219158
lugadanisdoya
AMUAUNUS %
Tugadiaszu / -
infnw 5 WUSUS
Jauasau

d' ¥ U . % o v §f v = ¥
AN 3-4 LLmumWﬂJaq;ﬂmmﬂmzw(Use Case Diagram) 99N13ANUANNUTUNANYINIY

Y

SumesilndeulasassnduiionisiaiusessesidviaduivanTugaudne

MM 3-8 ununmveldnuiussuudansanuduiusinAnviiiedumesiie

v o o Y =

Wouleassnd uilon1sdanusessesadad msuandugaufny) a1u150uanIunuv

AldnugavenlesiunsinnuretiugaeidusenausEuy lanunsni 3-6
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A13197 3-6 unuInveIdldiusruudansanuduiusinAnymedunesidadeules

ASINALNDNISIAAUTDITOUR

o (% % =

WadmsvanUugALANY

Kldaussuy

Tapaszuy

UNUmM

KAUaszuu (Administrator)

lugaszydnu

lugaudaiou

lugasnay

lugadnn1stoya

ANMUAUNUS

lupadiasizvivoya

183U

famsteyaniadngsruvveslfnuiadia
, wnluiazay

ATIRFOULAEUITITN TS, BONAWIS
IREE AN IR G

wuzwarlAUsNeINSITUsEUY

UnAne (Student)

lugaszysinu Whdeaalriuinsteya

lugaudaiiou SunsudumeuUINIg

lugafnmny gnAnMINsesseslagdnlulRNTEUY
gnimnudeyalaednluiifainssuy

lugadnnstoya Sumsudaieudoyaiiiennuduiusii

ANUENITUS

KlU3n13 (Provider)

lugafinay nyaounaglitoyaildarnnsinn
thdnwifionsnausunazdauinig

lugadnnstoya Jnnsdeyaiteairennudusiug Tae

ANMUALNUS annsouiy, wiluwazauld

lupadiaszviveya

ATIARULAL LTI UNBNITIINULAE

789U USUFIANITASIAUS NSEMSUTNAN YT
813158 (Teacher)
lugasnay nyaaeukazlitoyailaainnisinniy

PNANWINDNITINHNULALIANITEIBU

AErGR)Y!

lupadiaszviveya

T8U

ATIERULALITIIBNUNBNTIINULAE

USMSINNISEUSULN AN




59

A1519% 3-6 (#0)

Kldaussuy Tapaszuy unum

v

NUIW15 (Manager)

Y

lugafinmny - avvdeuwagldveyanlaannisinniy

PNANYUNDNITINNULAZIAUSNTANNSU

anUugaudnw
lugadinsevideya - avvdoULALlITIBNULTIINTINUHULAE
FI8U UIMsInnsdmsuanduaaudng

3.3.1.2.2 WHUNINNIZUIUNITINIUUDS 10T (IoT Process Diagram)

Y

WNLAINNTEUINANTTINIUTRd Umesdndaulasassnduiion1sdniuseesosRdva

o 7 o =1 1 v a o = d‘
dmsuanndugaufn luusiaggaliusnisindne) aaunini 3-5

1
I
: uanslneu :
1
|
' i <€
1
I 3 3
i | duiddveduaz
i 5 v v
- I ménuadiviaes
! |
- I
- |
- i
! I
- I
! H
- i
! |
i | _
H
I o N >
I nsivvislodouas : il gll
I . -— —
| S2UU SRMS - loT !
[ : $1837U

i 3-5 leleflusiwalnezunsu (oT Process Diagram)

INAMNTA 3-5 LHUNNNTEUIUNTTINUTeB UMt donlssassnduiionsiniiu
Josseefdiadmsuaniugaufny fndnnsviheu il ugusdeewduaunsaingninsial
WesassunsidwesinAnwluwsasgaliuinig sxviminiadiowdusdsdyyio

Tngnanmsvinuny ansaweusdefafiularmedygyinugysvesssuuujiinisueunsesd
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' o
A v a U

deundnunddiinsdnidlofio Fadsszuuiazladayaaugystingd) ssvihwinfiadouduy

o

e Weaansadeureiulauda axinsdsdyauludaiudsvines danissuds

Q_)E

Y v =2

FyaagUuuull agiinnsseymauvesindnwlugaliuinisnness waslleiui@snies

Nt

| [y

Ie5udeyaudn Aazdanduluiinsdwitleofelnonsudadevluguuvuvesdoyatnaisaings

TiusmstuuidnAny warlurmmdeadunsdaiudsnesashmsdiafudoyasi
TuguuuuiiBonin Jessesfdvia iloUszananalinsIey uaveeneauagUsioly
3.3.1.2.3 UHUNNAIRUMANITITEU (Sequence Diagram)

uHuANEFUmANsalvessE LT AN A wANTUS InAnwidisBumesidaidexles

assndaiionsdaiusessesddviadmsuanitugaudneyt luumazgauinisdndne

< d' =< o w 4 & N
L‘UULLNUﬂ’]‘WVILLﬁ@\‘iﬂQﬁW@‘ULVG!ﬂ’]iﬂJ‘UE]QiSUUVNMlI@ FHIUNINY 3-6

SRMS - loT SRMS - loT HAILUE

LY =
nfmen ugVsUAaU
¥ UULBUATaBE vuiudiwaed Blnad

1 WWousaszuu

w
uasdayanaugys
H -
P 3 daudoua
B b [ o W
2 wmﬁﬂ'lﬁ FNTIUAING ;
vImsinAne : 4 s
i JoeTouRIVE v =
5 daiudoya

Saqsaufde

* - ]]

6 gatoAdu

& =
LAgLHD

a o w 4 .
AN 3-6  LLNUNINAINULNANITUVDITEUY (Sequence Diagram)

INAMT 3-6 UHUAINEIR UMANITAIYaITEUUTANISANd Ui us UnAnwine

Sumesiindeulosasmndaiionsdaifiusessesinadmivanugaudnu luusazqe
Uimstindnw fddunsvien il

1. madeusiosrunaniaiuld Welnd@nwilnsdwifiofeuarldvhinisfndaszuy
wiauUadayayaugysliuga

2. dnfAnwiiudivlugaliuing
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v .
a oJ"Lydl

Tiesesfumsiinfisvesindnuilunsazyn

=

3. ugyostreulugunsalfignfnds

[ v 1

usms agvhuthnaiiouduidsdygo

o

=Y

4. syuuitaesslilulnsdwiidiofe (spuuUfinisueunsens) ddeyasessosfialy
fiszuvuuilauigsnnes

5. suvuuilauidsinesiaiusessesadvialunmuadsmiies

6. aviugaving sruuvLilauidinesdaieruudafeulusuuuumsliuinsdeya
Inansluiilnsdmisledevesindnu

33.1.2.4 WHUAMAMUFUNUSVvoIURyaTeuy (Entity Relationship

Diagram)

uunmeuduTusvesdeyasruUinnsAIdNus InAnuseBumesidndenlss
assnaafionsdaiusessesAdviadnivanitugandne Wuusun willansdadoyauay

ANUAUNUSIN e aadaNlasiuialiaIu1sarineule fanwa 3-7

"] configs v
config_jd INT{11) :lﬂ;:?_:m{m hd

e ) ] users v » station_code VARCHAR(S0)

»value VARCHAR{10D)

 description VARCHARL250) user_id INT{11) » name VARCHAR{200)

) update_date DATETIME Juser_typa_jd INT{11}) » detail TEXT

- J usarmama VARCHAR{20) status INT(11)
» password VARCHAR{100)  craate_date DATETIME
»name VARCHAR(200) #update_date DATETIME
_llogs v J student_id VARCHAR{SD) L
log_id INT(11) » imei VARCHAR(50) 1
 imei VARCHAR{20) > status INT(11) l
 station_code VARCHAR(S0) » gender INT{11) :
» create_date DATETIME ) schoal VARCHAR(S0) 3
E | — | course VARCHAR(S0) Lk — — — _| member_event ¥
| 2 year VARCHAR(S) 1 event_id INT{11)

"] course v l > birthday DATETIME :  station_jd INT(11}
course_id INT{11) | » address TEXT 1 S user_jd INT{11)
faculty_code VARCHAR(10) I » mobile VARCHAR(S0) :  title VARCHAR(100)

) Faculty_name VARCHAR{100) |4 — —| » email VARCHAR([50) I _ul° detail TEXT
» course_code VARCHAR(10) *image VARCHAR(SO) J status INT(11)
» course_name VARCHAR{100) ) create_date DATETIME # create_date DATETIME
- ) update_date DATETIME » update_date DATETIME
# last_login DATETIME # users_user_jd INT(11)
+ course_course_jd INT{11) & station_station_id INT({11)
:l download ¥ > [ 3

download_jd INT{11)

» file_name VARCHAR(100)
Jversion_name VARCHAR] 100)
» status INT(11)

A i 3-7 Bonslaerunsy (Entity Relationship Diagram)
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NN 3-7 LLmumwmmé’mﬂ’uﬁ‘%aﬂ%’aga (Entity Relationship Diagram) @13158
wandlusigaziduavesisagmisn (Table) w3e 715031 nouwynsudeya (Data Dictionary)
Fadueiesdiodmivesurenisesnuvulaseainwesgiuteyalusedunssng (Logical
Database Design) l4lun1s39s Uszneudeniss fadl

1. 11574 Yoyaldszuy (Table User)

. 91379 MskEUINsuAtnAnY) (Table Member Event)

. #1374 9AWUIN1S (Table Station)

. A5 509708 FNA (Table Log)

2

3

4. 959 Al (Table Course)

5

6. M1519 N5ReAN (Table Configs)
;

. /15719 N15A1Man (Table Download)

M13199 3-7 lassasensedeya gldssuy (User)

afu Aan %Tn YU A185UNY

1 | User_Id Int 11 | sviagldseuy

2 | User type id | Int 11 | sadszangdlyseuy

3 UserName Varchar 20 %aﬁzﬂ{fﬂmiwu

4 | Password Varchar 100 | sviasuglga

5 Name Varchar 200 %at;:ﬂ‘ffﬂm

6 | Student Id Varchar 50 | svaunfinen

7 | IMEI Varchar 50 | wavddl vie sWauseduaIadlnsdnd
ado

8 Status Int 11 GRS

9 Gender Int 11 LA

10 | School Varchar 50 N3

11 | Course Varchar 50 | viengms / @10

12 | Year Varchar 5 Un1sAnw

13 | BirthDay DateTime TuReuliin

14 | Address Text ‘17{@@:

15 | Mobile Varchar 50 | vanwavlnsdnidene

16 Email Varchar 50 dluaa
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a1au Wan i YU A195U"Y
17 | Image Varchar 50 |3y
18 | CreateDate DateTime Funaziaiiasn
19 | UpdateDate | DateTime Funaziafisnan
20 | LastLogin DateTime 'E’uLLazLfsmﬁﬁwszwﬂ%’j@mqm
21 | Course_Id Int 11 | svianny

M1319% 3-8 lassasensedaya nslviusmsuninneg (Member Event)

afu Aan %Tn YU A105U"Y
1 | Event Id Int 11 sian1slAuIng
2 | Station Id Int 11 SHAAAUTNNG
3 | User Id Int 11 eV GLIRERANT
4 | Title Varchar | 100 Wren1sliuIng
5 | Detail Text S1UaELBYANISIAUIANS
6 Status Int 11 ganue
7 CreateDate DateTime Sunazaiad
8 | UpdateDate DateTime Sunavnanfisnan
9 | User_Id Int 11 eGSR
10 | Station_lId Int 11 STAAAUTNNG

M1319% 3-9 lAsasnemsnedeya aliusng (Station)

YT Wan ¥ilp WUIA A183U"Y
1 | Station_Id Int 11 SWAAAUINNG
2 | Station_Code Varchar | 50 ToyaqaliuInig
3 | Name Varchar | 200 TUaLBYANLIUINTT
4 | Detail Text Az BENALIUINIS
5 Status Int 11 dnuy
6 | CreateDate DateTime Fuuaziafiada
7 | UpdateDate DateTime Junazanfisman
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A1319% 3-10 lAseaiannsnteya Ay (Course)

a1au Aan ¥iin YUA AN85UNY
1 | Cource Id Int 11 SWAANgns
2 | Faculty Code Varchar | 20 e GLRIIE
3 Faceluty Name Varchar | 100 QI
4 | Course Code Varchar | 10 STEEIU
5 Course_Name Varchar | 100 a1
A1eil 3-11 lassasannsedoya A156eA (Configs)
afu Aan %Tn YU A105U"Y
1 | Configs Id Int 11 sWansReAn
2 Name Varchar 100 mi(??ﬂm
3 | Description Varchar | 100 ShwazBeanIeeRn
4 | UpdateDate DateTime Junavnanfisnan
A15797 3-12 lassasannsedoya se3508fdva (Log)
a1au Aan ¥in YUIA A1a5uU"Y
1 |Log Id Int 11 INEATBITOURING
2 Time Varchar 20 381
3 | Station _Code Varchar | 50 Toyagnlviuinig
4 | CreateDate DateTime Sunavnafiada
A5197l 3-13 laseaiemsnetoya Minnalvan (Download)
anu Aan ¥in YUA ANa5UNY
1 | Download Id Int 11 sian1sailnan
2 | File_Name Varchar | 100 Felndaniilvan
3 | Version Name Varchar | 100 nestulidaniiivan
4 Status Int 11 d@0Ue
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Fuit 3 Waunszuy (Development)

sudunsiaussuudansanuduiusindnuidiedumesidad oulosassnds
ilensiaiiusessesidviadnivantugaudnuiliaenadesfuamsmnisiauressyuy
uagmssenuuuannenssuszuy Tnedseandendsi

il 1 szuvdnmsanuduiusindnumedumeiidndenlosassndaiiensdnifv
Jessovidviadmivantugandnu vivthivandussuuiililunislideyanisuing uas
AinsgingAnssuvesiindny Tudiudasuansmadnidermnunisliuinisuddndnyiluge
Thusnisene q Tnedennumdiuazgndanislaedliuinig suludanisdadudeya
wAnssuonanslienansd uimssunsudeyalaeasiifauaszuu YIensIvaeuuazgua
ANTIUNTINNUVBITEUY

= ¥ a

A1 2 druvedunaszuudanisanudusiusin@nesedumesiind eulesassnas

Y
a v o [ LY =

iWlonsdniiusessosdiviadmivanitugaufnu Falnmsvinuiideulomasduiusves
5 lugaesAusznauszuu laun lugaszysiinu Tugaudaieu lugadanulugadanisdeya
ANNAUTLS warlugadinsieideyasgay LLazﬁmiﬁmumﬁw‘émaa;ﬂi’fnmluw{azizﬁu
Tasuvseonifu 5 a5 1fwa dauaszuu fliuinng UndAnwt 01an3duazuimsg lny
eandunvesszutazuandiiiuliluund 5

$uit & nMmadeu (Testing)

nsnadeuszUUSANIsANduTus T Anwidiedumesidnid enlesassndadionns
JaunusessesRdviadmivantugaudnw 1438 meaeuszuuiuukudatond (Black-Box
Testing) Junisasavaeunszurumsvhauwesileidussuumnunamuniionuszansam
YBIIZUU 4 o oA 1. sunIsle9uszuy (Functional Test) 2. Anuuszdnsainnsvingu
Y8958UU (Non-function Test) 3. ATUAIININEABNITIE91UTEUU (Usability Test) wag
4. duauUasnsigvesseuu (Security Test) uddaudlaysudsslissuuisedniam
ey

$uit 5 nslduLaEn15Un393n1 (Operation and Maintenance)

mﬂfﬁ’fmw,l,azmsﬂﬁﬁﬂmLi‘]u%gumuqmﬁﬂaﬁuamqmmiﬁwmizw 22N1ITIVTING
MMIMARBUTIUY Tolausuuzing 9 angussiliuszuuiiethunuiudgudlalvszuuiian

AUYTRILATYNABINTINNUAIIUABINITHALNITORNRUUNINTIAR
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3.3.2 Usgnnsuasngudnegassesi 3
3.3.2.1 UYsevns

'
IS 1

Hideaey wuadu 4 d1u Ao drunisdanisanuduiustndne auduwmesida

WoULLIATINAT AUAINITUNANYY hazAIUNALULASETEWNA @S UUSEUUSLANS AW

= v a LY

STUUTANISAMUAURUS TN AnwaleBumesiinionlesassnaaianisdnius aesesfavia
dmivantugaufnw

3.3.2.2 NquMeE

~ | = v a

Auleavngy wuadu 4 dru fe Aunisdanisauduiusindne d1udumesida
Foulpsassnda aruAanisindne wazdumeluladansaumne duay 3 iy sauvanun
12 viru Ieeldnisidenuuutanzas (Purposive Sampling) Immﬁuﬁ‘iﬁﬂizaumimﬂuﬁmﬁ
Aerdeseteles 3 Y

333 ipsedlefldlunsidussesi 3

= ¥ a

3.3.3.1 LHUAINNITOONLUUTZUUTANISANNFUNUS TNANYIA188 UNaT L

aa v o

a a ~ [ <@ ] o LY = = 1% |

LGUQMIENaiTWﬂQLW@ﬂqi"ﬂ@Lﬂ‘Ui@QﬁaEJ@ﬁ]maﬂqﬂiUﬁﬂqUUQWMﬂﬂ‘Hr] %QU?%ﬂ@‘UIU@'}EJ 4 @
Loun 1. wnunmveldauiuszuu (Use Case Diagram) 2. WHUAIMNATEUIUNITHINIUYOS
0T (10T Process Diagram) 3. WHUATWEIA ULMA N5l 58U (Sequence Diagram) hae

4.ununmANUFuTuSYastaya (Entity Relationship Diagram)

= ¥ a

3.3.3.2 LUUUSZEIUNITEDNLUUSSUUTRNISAMNALRUSTNANEwsedumasiin

v o o Ly =

Feulesasindaiionsinfiusessesidviadmivanidugaudine

= ¥ a

[ v v & W § < o a dll
3.3.3.3 szuudanisanuduiusinAnwinledunesiladeaulesassndaie
M3InLNUIsseERTad s Uaa T ugaNAn Y

a a a [ ¥ o 6w = o/ a §
3.3.3.4 WUUUITEUUTEANTNINIEUUIANITANUAUNUSTUNANYIN I DULNDILUR

a v o o Ly =

Feulesasindaiionsinfiusessesidviadmivanidugaudine

33.4 MyiRTeideyaTeesi 3

=

AdelanidunTinsgideyalagldlusunsuussiianan1eadii onmanisuseiu
A1TPONLUUTEUULAZUTZANS A NSz UUTANISANNAURNUSTNAnwale s umasidadonles

assndaiiansdnnuessesndviad miuandugaudne tneimumnasiiunislinzwuy

LAZLNAINITHUBAUNUNYVDIALRAY A9
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naatlumsivinzuuy
5 REGR Anunzaueglusziun e
4 IR AN zaNegluTEAULIN
3 QERR Anumngateglusgaulunand
2 e ANUmIzaNegluseiutloy
1 e mnssnzaneglusysutiosiian
naiNswlanumg
4.50 - 5.00 FQERR m’mmmzauwﬂuaxﬁumnﬁqm
3.50 - 4.49 IR AN IzaNegluTEAULIN
2.50 - 3.49 QERR AnumnzateglusgAuIungnd
1.50 - 2.49 FQERR mmmmzauagﬂmzéfvﬁaa
1.00 - 1.49 e mnssnzaneglusysutiesiian

aa

3.3.5 ADANIUNISIYTEeEN 3

a

va o vLs.z o a a ¢ v I s[’a/ ] N a )z o =
@"J"UEJ @@qLUUﬂqiﬁLﬂiqgﬁsﬂ@%a AYLYALAAULAVARN (A ) LAZATAIULU UL UU

11M3531U (S.D.)

v &

3.4 seeedl 4 msAnwdayanisusnistnAnenldainssuudamsanudunusindne

aredumnesidndeulusassnduianisdanusessasddadmsuaartugaudnen

= 4 L LY

n13fnw1teyanisuinsindnwif laainssuuianisauduiusindnyie g

< v o

dumesidadonlosassndiianisdaiviessesAdviadmsvanidugaudnw Tunsidy

sped 4 IAulaniumaieneideyanisuinsinAnwmannsfneenas naeg f19

' 1 i
a a 14 v

WarWITETNEIpluLarA19UTEINA 5URIlAUINANTISITEINAITHAU SLUUIANIT
AnuduRusUnAnwdaedumesiind euloassnd wiion1sdafusessesf dnadinsy
an1tugaudnu auinguszasdnsidedein 3 uidunseulumsdidunside
341 33dudunsidelussesd o

3.4.1.1 Anwwan15Useid ulsed@ns A sz uudnn1sANEUN U Un@Anwl
fedumesidnd eulosasind uit on1sdaiivseesesddvadmivanugaudnw
muifmqﬂizmﬁmﬁ{]’a%ﬁ 3

3.4.1.2 AnwinavestoyanisuinistnAnwildainszuudnnig audusius

Y v o o LY =

nAnwedumes Wndeulesassndsiionisdnnusessesidviadmsuantugaudnm
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3.4.1.3 ihieyanisuimsdndnwilldainszuudanis anuduiusdndnuiseg
sumesidndonlesassnduflon1sdnifiviessesidviadmivandugaudnui Lauesie
Aldsnuszuuiiouszifiususesanumanzanvestoyansuinistndnwimsenasunanis
Useidiu
3.4.2 Ussynsuaznguiieenaszesd 4
3.4.2.1 Yszwng
sy Faldun Wmihddliuing uar Undnw sminerdoaiundn s1uu
13,927 Au (Foya a Sudl 1 ganau 2561) dmfuuszdiufusosammnzauvesdoyans
UinmstinAnuiildainszuudamsanuduiusindnwfedumesidndoulosassmdilo
mMsdnfiusessesidviadmivanitugaudny
3.4.2.2 NGUFIDYY
nguiiegns Ao Wimiiigliuinng waz dndnwt uminerduaiundn Ineue
anssays $119u 30 au 1fN191NNIEuLULL ST (Stratified Random Sampling) way
\Henf28819UUULANE9 (Purposive Sampling) WUty nAnen 117U 22 AU Lag
Wt diglsfuing S1unu 8 au
3.4.3 iedosilefililunsideszesil 4
3.4.3.1 szuvdansanuduiudindnusedumesidndenlesassndaiions
Jafiusesseendviadmsuanugaudnm

= ¥

3.4.3.2 %ayjamw%miﬁﬂﬁﬂmﬁlﬁmﬂizum"]’mﬂﬁﬂ’amﬁ’mﬁ’uéﬁ’ﬂﬂﬂmma
sumesidndenlosassmdaiiensinfivsessesidviadmivantugaudnm
3.4.3.3 LLUUU%Lﬁu%’mmmmmmzamaa%’agam'utu'%miﬂfﬂﬁﬂmﬁlé’izuu
Fanmsanuduiusindnusedumesitndenlosassndaionissafiusossesiaadng
anvugaudny
344 MTATEiTeyasTeLd 4
AIdelaniunsTinsgideyalagldlusunsudssaiananieata Wemmanisusediy
fusesmnumInzanvesteyanisuInstind@nwilldanssuudansanuduiustndnuide

fuesiladenlusassndviion1sdnnusessesfdviadmsuandugaudny lnaivun

LN L UNTT IAPZ L UULAZLN SN LUAANUNLNEUDIANAY 19T
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naatlumsivinzuuy
5 REGR Anunzaueglusziun e
4 IR AN zaNegluTEAULIN
3 QERR Anumngateglusgaulunand
2 e ANUmIzaNegluseiutloy
1 e mnssnzaneglusysutiosiian
naiNswlanumg
4.50 - 5.00 FQERR m’mmmzauwﬂuaxﬁumnﬁqm
3.50 - 4.49 IR AN IzaNegluTEAULIN
2.50 - 3.49 QERR AnumnzateglusgAuIungnd
1.50 - 2.49 FQERR mmmmzauagﬂmzéfvﬁaa
1.00 - 1.49 e mnssnzaneglusysutiesiian

aa

3.4.5 @AANUlUNITITYTEELN 4

a

b4 v Y o a a [k Y 1 N a \/ 1 ! =
QUQHI@@WLUUﬂWT}Lﬂi?%‘ﬁsﬂ@%a lagldAadsavadln (X) hagA1@IUY B UY

1113531U (S.D.)

v v

3.5 szeed 5 n1sAnwdayangdnssuinfnenlaainssuudanisanudunusindnum

fredumesiindoulosassninianisinfiuiassesAdvadmiuaandugaufnen
nsAnufoyangdnssntndnuid lfainszuudanisanuduiusindnusae

Sumesiidndenlesassnduiemsdafusossosddviadmivaniugaudnw Tun1side

syugdl 5 {Hdeldduiumsinndeyanginssutndnu 1nenans naud fs uazauide

ALV TULAEANUSENA SUDILAUINANISITEIINAITHAUITLUUIANITANUAUNUS

v

Unfinwimedumesiladeulesassndaiionsdaivsessesiidviadmivaotugaudne
muinguszasinsideden 3 unlunseulumsaniuniside
3.5.1 Feandumaideluszesi 5

3.5.1.1 AMSANYINANISUTLLIUUTLANT AN TZUUTANITANUFUNUSTNA Nw

f = A

FUDULND I LU ALY

o [ % =

auleeassndaiion1sdaniusessesfdvadinsuanitugaudnw ay

holN

[y

noUsEaIAn1TIdeven 3

=2

3.5.1.2 AnwideyangdnssudnAnuitlainssuuinnisanuduiusindnw

Y

medunesilndeulesassndniionsdnnusesseendvadmsuaatuaaufinm
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3513 dwansdnwideyanginssudndnwidldainszuudanisanuduius
tnfnwdnedumedidndeulosasimdsionsdniiviessesAdadmivanidugaudnw
iaueseflfuszuuIioussiuiusesnnumnzanvosteyanginssutindnumionasuna
nsuseidiu

352 UszvInsuaznguinesaszeyil 5
3.5.2.1 Ysgyng
fldsuszuu Faldun 019138 war Juims uminendsarundn S1uau 1,988 Au
(foya a1 Fuil 1 panau 2561) dmuuszidiuiusesnnumanzauvesteyanginssutndne,
filsanszuninnisauduiusindnumedumesidnideulasasmwdaiiensdnfivsosses
AviadmTuantugaudny
3.5.2.2 NaufIeYd

v

NANAIDEY AD 19158 WA HUTINT UNTINEIREAIUATN INSUVRGNITTAUUT 11U

Y
[

20 AU LAaNAINNTTHURUUWYITY (Stratified Random Sampling) kagidi onAIg 1MUY
1971223 (Purposive Sampling) uwuadue1913¢8 $1u3u 13 AW wAZUIMNT T11U 7 AY
3.5.3 asesdlonldlunisidessesi 5
[y [y} Y] ¢ & = v a f a a al
3.5.3.1 szUUdANITANNAURUSUnAnwnru8unesiilndoulosassnd e

aa v o [ Y] =

mMsdnfiusessesidviadmivanitugauding

3.5.3.2 doyanginssuinAnwilfanszuudanisanuduiusindnuidae
sumesidndonlesassmaniiensdniusessosidviadmiuantugaudnum

3.5.3.3 uuuUszfiudusesaumanzanvesdeyangdnssutindnundleszuy
Fnnsarmduiusindnuisedumesidndenlosassndaiiensdniiusessesidsiadmsu
anvugaudny

354 mMIATEiTeyaTysd 5
fideldddumesgideualaglilusunsuuszanananiseda iomnanisusziiiu

fusesnrmnzanvesteyangAnssutindnuiildanssuuinnisarmdusiusindnwsie
SumesiindeulosassndufionsdnifiusessesAdviadmivantugaudnunlasfvug

LTINS IAALLULLAZINATINTUWUAANUAINEVDIALRRY ATl



WnauaTluns ALY
5 VIR
4 WA
3 VIR
2 VIR

1 PUBD

NN TWUAAUNNNE

4.50 - 5.00
3.50 - 4.49
2.50-3.49
1.50 - 2.49
1.00 - 1.49

aa

=
PB4
PUBE

=
UL

=
PUBD

UL

3.5.5 @dANlunNISIveSEeLa 5

a o
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Anunzaueglusziun e
AN zaNegluTEAULIN
Anumngateglusgaulunand
ANUmIzaNegluseiutloy

ANumzaNegluseiuloyiign

Aunzaueglusefuniige
AN IzaNegluTEAULIN
AuwsngaeglusyivUuna
ANumeaLegluseiuley

AU zaNegluseiulayiign

t2 vLs.z o a a & v I sLy ' ~ a )z ] =
ZJJ’J?]EJ mmmummmwwmaiﬂa AYLYALAAULAVARN (A ) LAZATAIULU UL UU

11M3531U (S.D.)






UnN 4

NAN1SIAY

v =2 1 a

A19398 1599 N1sIRNIIALFUTUSAUTNANw TR as IO onlusassnaL NS

[ 7
v o o Y = v A

JofuTesseeRdviadmsvantugandne Tuasatidunsideuasiaun diausnaniside

v
v A

[~4 [ 3 a v
20NtUU 5 AU ANINYUITAIATBINITIVY PRU

= 1Y a

POUN 1 NANISANBINTZUIUNITIANITAMUFURUS UnANwIA8d st auleq
assndaiionsdnnusessesdviadmsuanitugaudny

AOUT 2 NANITERNLUVANITRENTIUIZUUIANITANNALRUSTNANYIA8 DU D SN

v o

Foulpsassndafionsdnusassesfdviadmsuaniugaudng

AOUN 3 NANISWAILITLUUTANISALFURUSINAnwsedumasiindionlusassnga
\an1sdaLiusessesRdviadmsuandugaudne

=

noudl 4 nansnwideyan1suinistnAnwlaanssuudanisanuduiusindnu

aa v o

medunesiladeulesassndniionsiniuiossesndviadmsvantuaaufinwm

%4

noudl 5 Han1sAnwteyanginssutnAnwnlaansruuianisauduiusdndne

Y

meduwmesidndeulesasmdniionisdnnuiossesfdviad miuantugaudny

4.1 paudl 1 wan1sANEINTZUIUNISIAMIANUTUNUSUNANB B umaslnaules
dssnaaiian1sinnusasseendviadmiuaatugaudnen

NANISANEINIZUIUNITIANITANUELRUS N AN sedumesidadoulesasswaaie

aa v o

mMsdniusessesRdviadmiuaaiugaudne uueendu 3 @ fe

=

1. nanmsUszliuANumzauveslugaaAlIENaUsEUUIANISANNANT S I Anw)

v o

medunesiladeulesassndniionsdniusessesndviadmsuanTuaaudinm

2. wan1susziluANumInzanvesn s lugassAUIEnausEUUIANITANANTUS

o aa v o o Ly

Unfnwsedumesidndenlesassndaiionsdniusessesfdviadmivantugaudng

= ¥ a

3. NANSUSELIUANULALNEANYDINTLUIUNITIANISAMUAUNUSTNANWIN8DUNDS

o o Y =

ndeulesassndaien1sdnnusessesfdviadmivanitugaudng

v
v

Inedls1easdsn fal
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4.1.1 wanmsUsuiulugassdvsznaussuudanisanuduiusindnwisiedunesidn

a v

Foulesassndaiionsdniiusessesfdviadmiuantugaudinw amnsaasulinmisnd
4-1

M19197 4-1 HANISUTEHUANUMNNZANYRILUAARIAUTENBUTEUUIANTANNFUWUS

a o

PnAnwimedumasidadonlesassnauien1siniuiaseufaviadivsuy

antugaudne
- . STAUAUAALIY
a1y $189n15UTSLAUY —
X S.D. AUMINEEY
1 | lugassydinu (dentify Module) 5.00 0.00 1niign
2 | lugaudaiioy (Alert Module) 5.00 0.00 1niian
3 | lugafiamu (Tracking Module) 5.00 0.00 1niign
4 | lwgadanisvoyamnuduius r
4.50 0.71 NN
(SRM Module)
5 | lugaliesgvideyaesy .
5.00 0.00 NN
(Analytic Module)
LYY 4.90 0.14 andign

911915997 -1 wudn wamsUsEdumIIINzaLYedligaRIAYTENOUTIUUSANTS
anudusiusin@nuidedumesidadenlosassnd i onsdafivsessesdidsiad vy
an1fugau@nyy lunmsiuiannumuizaneyluszdvuinian Tneddade 4.90
drudsauunsgi 0.14 Wefinsanlusiede wuii danumanzaneglussdumnian
TunnlugaseAusenaussuy

4.1.2 Han1sUTEEUANUMINEANTDINITUNUAADIAUTENOUTEUUNTFUIUNITIANTT

AN uUSITNAnwIs188unasiind ouleaassna Ll on159ALAUT09508RVT A 1US

an1fugaudny IWlFuase anseasulinwnsed 4-2
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M13199 4-2 Han1sUTEEIUANMLMINEaLYeIN 1IN lINaeIAUTENBUTEUUAANIS

Y

ANuFURUSUNAnw e dumesintonlesassnanienisiniuTesesava

dmsuantugaudnw luldas

. - FTAUAUAALII
a1au 518n15U T —
X S.D. | AMUMEITEY
1| ewmsnzaslunslddumeside .
. L L. 5.00 0.00 1nTige
WoulgeassnduluinTosile
2 | anumnnzanlumsianissesseufidvia 5.00 0.00 Wnian
3 | anudenlusadliunasiAusenaussuy 4.50 0.71 WINAgA
4 | enunnzanlunisinszuululgass 5.00 0.00 Wnian
AGERH 4.88 0.18 WNTgn

NI 4-2 WUt wansUsEduANUmITaNeIn1sinlugaesAUsENeUTE UL

Jansanuduiusind@nuiedumesiladoulesassndaiion siniusessesfdviadmsy
9 = Y a = | ) a a a
antugaudnululdase lunmswdianumanzauegluseduuinian lnediAade 4.88
drudesuunnggu 0.18 Weiasanlumeds wuhilanumiigausgluszauinniign
4.1.3 Han13UsEUAIMNIEANYBINTEUIUNTTTIANTITANFUNUS TN Anwin e
Suwesilaeulosassnduiionsdniusessesdvad mivanTuagaudne awnsaagule
AIN3199 4-3

v § v

A15199 4-3 HAUTELIUANUMLITELUDINTEUIUNITIANITANUEUNUS TN AN Y

Y

Pedumes WaauleaasInALNan1sIAAUT0IT8RIIA

dmivantugaudnu

- - sEAUANUARLIAY
A10U 18N13UTSIUU
X S.D. AULRUZEN
1 | nsund (nput)
1.1 WnsAnvidledia (Smart Phone) 5.00 0.00 1niign
1.2 ugysiaeu (BLE Beacon) 5.00 0.00 1niign
1.3 9alAUSNN3 (Services Station) 4.25 0.46 10
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A1519% 4-3 (6i0)

a6y 318n15UsEIAU — et
X S.D. AIULRUSEHU
2 | n3zUUNIT (Process)
2.1 i 1 seyfny (Identify) 500 0.00 mﬂ‘ﬁqm
2.2 4uil 2 Anesiuazusnues 488 | 035 1niign
(Differentiate)
2.3 duil 3 UGS (nteract) a75 | 046 11nTin
2.4 Fuil 4 USuusauagiiiaue 4
(Customize) 5.00 0.00 NN
2.5 Fuit 5 E9TUNE (Report) 5.00 0.00 mnﬁqm
3 | w@aws (Output)
3.1 M3UIMIEnAnw (Student Service) 4.63 0.52 mnﬁqm
3.2 naFingsudnAnw (Student 5.00 0.00 1nitgn
Behavior)
LYY 485 | 034 andign

1NM1T197 4-3 WU KAUTHETUAMULIZANYDINTFUIUNTTIANITAIUTUHUS
UnAnwisiedumesiladoulosassnduiionsiniusessesfidviad msuantugaudne
lupmsdianumngausgluszavinniign lneidenade 4.85 duloauuinggiu 0.34

dieiasanlusedereenszuiunsianisanuduiusdmsvantugaudne lnvasy

'
a0 =

A dAadey 5.00 dulstuunnsgiu 0.00 Tudui 1 seudinu (dentify) Tuil 4 USuuss

(3

wagtnauelinunzay (Customize) waz U 5 $1897URa (Report) @1U TUN 2 AT

a

neAnssUkaTLENuEe (Differentiate) ANAAY 4.88 ddullgwuuuInggIu 0.35 wag Tui 3

(% v 6

FUHFURUS (Interact) ARde 4.75 @Hulotuunnnsgu 0.46 mMUa1y

4.2 MaUN 2 WAN1SERNLUVANNIUAENTTUTZUUIANITAMUFUNUSTNANEIA28 D umasLiln

aa v o

Wwaulesassnaainan1sianusassasiaviadiuaaitugaufne
NAUSZLTUAULNUNZAUVDIANITAYNTTUTLUUIANITANUFUNUS UNANWIA 28

sumesilaweulesassndaionsdniiusessesfdviadmsvanduanudnumaunsaasule

AIR15199 4-4



7

AN5199 4-4 paUSETEIUAMUNNTENYEnNTRENTIUTEUUIANTANUALNUS TN AW e

Suwmesilndenlesasinduiionisinnusessesfdviadmsvan Tuaaudnw

. _ FZAUAUAALL
a1au 518n15U T —
X S.D. | AnuwsNgEy
1 | gl¥auszuu (Actor)
1.1 tihdnw (Student) 5.00 0.00 1niign
1.2 {l#u3ms (Provider) 5.00 0.00 1niign
1.3 819158 (Teacher) 5.00 0.00 1Nitgn
1.4 u3ms (Manager) 4.90 0.32 niia
1.5 Hauaseuu (Administrator) 5.00 0.00 niian
2 | lalafilag (IoT Device)
2.1 Inséwitlafia (Mobile Phone) 5.00 0.00 1Nitgn
2.2 Umaudlad (Beacon Device) 4.80 0.42 1nitgn
3 | lugan1¥1auvasszuy (SRMS - 1oT)
3.1 MIsryfny .
4.90 0.32 1Niign
(System Identification)
3.2 matdeulesdoyaiiiadn
ANUENITUS 4.70 0.67 1niign
(System Integration API)
3.3 Yeyansluinig ;
4.70 0.48 UNNgn
(SRM Internal System)
3.4 MIkALRBUTEAY
4.50 0.53 an
(Alert Message)
3.5 MFIATIENTRYATIENY
4.50 0.53 41N
(Report Analytic)
4 | @siesuazgudeyaszuy y
4.80 0.2 1niign
(Web Server and Database Server)
NaTIY 4.83 0.33 aniign
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AT 4-4 WU HAN1SUSTLTUAINULNUNIEANVBIFDNIUNYNTTUTTUUIANIT

a (Y o

AnuduTusUnAnwidledumesidadaulesassnd wilan1siniusessesfdiadmiu
an1dugaudnyl luamsiudanumanzadeylussauuinian laediAaie 4.83 d1u
Weauuunggiu 033 Weiarsanlusiede wuin danumunzauedluszdvuiniian

Nounnde enliu NMsUIuFeN way MTIATeRTBUniauwnzaleglusEAuLn

4.3 92Ul 3 WANISHAIUITZUUIANITAMUGUNUSTNANYIA28Dumasiinouleaassn
fuanisdnnuiassasfdviadmiudartuaaufne

NANTSUTLLI UAIUMLIZAUYDINITODNLUUTLUUTANITAMUFTUNUS WNA W19 ¢

a o

Sumesiladenlesasinduiionisdniusessesfdvadmivaatugaudne wiseenidu
4 @ Ag
1. naUsEL UAIUNUIZANYDINITEBNLUUTEUUTANITANUFUN US TN AN YA 38

aa v o

Suwmesilndeulesasindsiionsinfiusessesidviadmiuantugaudnwm
2. NaUsEUANUMNIZANTRINITUINTRRNLUUTEUUTAN SAUdNTUS TN Anwsae
Sumesilndeuleasindaiionisdniuiossesfdviadmsuantugaudne Tldnuass

3. naUszuUsEANS AN TEUUTANISAMNALRUSUNANwIse UM nau e aTIN

v o o LY

daiien1sdniiusessesidviadnsuanidugaudne

(%
v A

Tneiisnuaziden A9

4.3.1 waUssiluAINNLNLIEANNITEDNRUUTEUUTANITANNA NN US U nAnenaae

a v

Suwmesilndenlosassndaiionsdaiusessesfdviadmsvantugaudnw anunsaaguld

f9P15199 4-5

A15197 4-5 WaUSEEIUANIUNIEEUVDINITODALUUITYUUIANITAUEUNUSUNAN Y2

aa v o

Suwesidneulesassndaiienisdniusessesfdviad mivanugaufny

. - FZAUAUAALIL
a1nu s18n15UseLlU —
X S.D. AUNUTTEY
1| uWun e ldnuiussuy §
4.60 0.55 uniige
(Use Case Diagram)
2 | WUNINNTZUIUNITYINIUTDS loT y
4.60 0.55 uniige
(IoT Process Diagram)
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An519% 4-5 (¢i0)

.. _ FZAUAUANLTIL
a1y 189n15U 52U —
X S.D. | ANUWINgEY
3| uNUAMEWUMANTTRITEUY y
5.00 0.00 1nfign
(Sequence Diagram)
4 | wnunmenuduiusyestays
4.20 0.45 4N
(Entity Relationship Diagram)
LR 4.60 0.26 Wnan

INAITNA 4-5 WU HaN15UTELHUAIINNNIZANVDINITOONUUUTZUUTIANIS

ANMUFUNUSTNAnwIA88unasiilnd ouleaassna wilan159mAUI a9T0uR I ad NS

Y} P ~ f ) = a0 P
A01UUBANANYN Tunrwsudl mmmmzamaqiuiwumm a0 lneda1aae 4.60
drudgauunnsgiu 0.26

4.3.2 HaUsEiuANUNNTENNITUNINTENLUUTZUUIANS ANUFUNUSHNANYIAe
a & @ = a a [ I3 1 aa o o [y [y} = Y A
duwmesidadaulesassnd uiten1sdaiusessesfdiad msvandugaudnyn luldass
aunsoagulafimnedn 4-6

(% v 6

A15199 4-6 NaUSTHUANUYNIEENYBINITEUINTODALUUTEUUIANITAUEUNUS

Y]

nAnwimedumasidadonlasassnduien1sinAuiessesfaviadinsuy

andugaudn luldase

. _ FZAUAUAALL
a10u sen1sUsfiu —
X S.D. | ARumINzEy
1| e umgaunInsInvegalvusnisindner | 500 | 0.00 Wniian

2 | avumngavlunisldugysineu r
500 | 000 | anndian

WAt UAYUNNTYINUTTUY

3 ANUInzanlun1sINITeRNLUUTE UL

v 4.60 0.55 mnﬁqm
Tulga3a

AR 4.87 0.32 mnﬁqm

PINAITI 4-6 WU KAUTELTUAMURNNZENVDINITUINITOONLUUTZUUIANIS

o o

ANMUANRUSTNAnYIP188 Ut aule9dasIna Wi an159ALAUT09508R T Rd1 1S
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antugaudne lldasslunmmudanumanganeglussavuiniian laedaade 4.87
druleauunnsgu 0.32

4.3.3 wavssliuUseansnnszuudnnisanuduiusinfneialedumasiidmdanles

v o o Y

asandaiteonisdnivsessesidviad mivantuaeufny aunsoasulinanisen 4-7

a a a a LY v v v = 1% a 6§ @ d'
A15199 4-7 waUsEUUSEANTAINTTUUIANITANUEUNUSTNANYIMedumnesiinaaules

LY o (% v =

assndsfionsdniusessesfdviadmsuantugaudnu

. - STAUAUAALIAY
a10u 319N15UIBIAY
X S.D. | anumuzEy
1 | #1un1sldeuszuu (Functional Test)
1.1 %’ﬂmisﬁ%ﬂmssw (User Management)
1.1.1 msdanisdeyanidszuy 500 | 0.00 1niign
1.1.2 msfmusdnsigldauszuu 500 | 0.00 1niign
1.2 lugaszydnu (Identify Module)
1.2.1 M3dansteyatinfnw 450 | 0.71 10
1.2.2 Msdansveyagnliuinig 450 | 0.71 un
1.2.3 NM3IANITHOUNALATUFNTU y
; 5.00 0.00 UnNNEn
Insénmslonowaldnisseusnu "
1.2.4 mydleusiodyanaingaliuing 4.50 0.71 3170
1.3 lugauduieu (Alert Module)
1.3.1 MsuanINaveyaLILoY 450 | 0.71 uN
1.3.2 Anvanganvestoyaudsiou 400 | 0.0 1N
1.4 lugafinmn1u (Tracking Module)
1.4.1 M33AnNT5YeyanIsRnnIY 500 | 0.00 1Nitgn
1.4.2 M3Aumdeyanisanmu 500 | 0.00 1Nl
1.4.3 Mydtoentoyan1sinny 500 | 0.00 1nitgn
1.5 lupadnn1stoyamnuduius (SRM Module)
1.5.1 msdansdeyariiednnis
o . 4.50 0.71 un
AUFUIUS
1.5.2 AT ANYBIT DY AL D9ANS un
ANUAUNUS 450 | 0.71




An519% 4-7 (6i0)
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. - STAUANAALITU
a1nau F18n15UTSLUY -
X S.D. AMUMNUIZHY
1.6 lupaidiasgideyasngau (Analytic Module)
1.6.1 MILaAnINaTaYATIBY 4.00 | 0.00 1N
1.6.2 ANV ANYRITRYATIEY 450 | 0.71 1N
1.6.3 NM3e408NTaLATIENY 450 | 0.71 1N
2 | A1uUszAnsn1wn199191uvassEuy (Non-function Test)
2.1 nugndeslunsdaiivdeyatiigi 450 | 0.71 11N
2.2 anugnaeslunisAumdeya 500 | 0.00 NN
2.3 anugnasdlunisuiuuswilutoya 500 | 0.00 Wndian
2.4 amnugnaedlunisautoya 500 | 0.00 NN
2.5 ANUYNABIVDIHATNTTLARINATS .
500 | 0.00 uNTige
Uszaanaluszuy
2.6 ANNNABIYRIHATNSIUFULUUTIBNY | 5.00 | 0.00 Wnian
2.7 ausadilunisuszaiana 4.00 | 0.00 1N
2.8 ANUULIBNBTDITEUY 4.50 | 0.71 gl
2.9 AUATEUARUVDITTUUNTAL 4.50 | 0.71 1N
3 | guanudrenanislgeuszuu (Usability Test)
3.1 anudtedenslgauvesssuuly
4.50 0.71 4N
AN
3.2 anunzaulunisidenltutinnas p
. o 5.00 0.00 NN
FIBNYIUUIDNN
3.3 enuwmnzaulunislddvesinonysvy
4.50 0.71 un
00N
3.4 praungaulunsldydnyalnse
. 450 | 0.71 T
suamlunsdenumIng
3.5 anudusnasgiuieaiulunmsesnuuy §
500 | 0.00 uniian
00N
3.6 ANUgatunsufduusidneuiy
Y 1N
Aldnuszuy 4.50 | 0.71
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An519% 4-7 (6i0)

- _ STAUAUAALIY
a1nau F18n15UTSLUY -
X S.D. AURNTTEY
3.7 ANUWLZaUluNITINA LU 0dE U
4.50 0.71 an
YeNauuuInnIn
3.8 ANULZALYBINIT IR ANITZAL
) o | 450 | 0.71 110
AuAsazaUnsaU URmulalaee
3.9 AMUINZANTDMTNeT SRS UlAvane p
3 . 500 | 0.00 unfign
wefugUnsainuaneneiy
4 | fumnuUasnneuaIszuu (Security Test)
4.1 minsavaeuansiumsiildnuvesly .
500 | 0.00 unfign
YUY
4.2 NMIRAUF UL DNUTDRANAINIUNITLT 4
Y 5.00 0.00 NN
911
4.3 praungaulunisinwanulaonse
4.50 0.71 41n
V995 UULABAINT
AR 4.68 | 0.88 WINTgn

91NA15199 4-7 WU wan15UsTulsEansnmszuudnnisaudunusinAnw
medunesilndeulasassnduiion1sdniusessesfdviad mivaadugaudne Tunimsiu

fenuwmngaveglusyivannign lneianade 4.68 diulsuuuninggiu 0.88

4.4 naun 4 wan1sAnwdayansusnisunAnwnlianszuudamsanuduiusinAn

aa o o [ o/ =

aagdumasilaeulesassniaanisiaiusessagfdiadmiuaaiiuaaudne
nsfnwinadeyanisuinisinAnwmalaainszuvinnisanuduiusinAnwinie

duesidndeulesassnduiionsiniusessesfdviadmsvaniduagaudnw 1Wuns3de

'
a va o

seeedl 4 {I3ulaniunsinseinisusnisinAnyiannnisfinyenals nqug M1 uae

Y

[
a A 4 v

NUITEA LA TR lULazm19UsEMA 52UDIlAUINANITITEAINAITHRAIUITLUUIANIS

= v o o

AR USTNAnYIs188 e int auleaasIna i an159AAUT09508R T ad 1S

antuaaudinen mudnguszasinisideden 3 undunseulunisdiiiunside
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M13199 4-8 waUszdiudeyamsuinisindnuildanssuudanisanuduiusindnwee

Suwesilndeulesasindniionsdninusesesfdviadmivaotugaudnu

FEAUAINRALTIY
a10u 318N15UTELU —
X S.D. AUAUTHY
1 | galiu3ng
1.1 vesayn 500 | 0.00 snTigp
1.2 VioaneIua 500 | 0.00 1niign
1.3 nasiautln@nw 500 | 0.00 1niign
1.4 diinduaSuivinisuazanunzideu 500 | 0.00 1niign
2 | dayariemsuimstn@nearnnisliuinsiessyn
2.1 1aUaln 450 | 0.71 1N
2.2 msduniede 450 | 0.71 1N
2.3 MsAuniade 450 | 0.71 11N
2.4 M13NAINTTUVDIAYA 4.50 0.71 N
2.5 BMIAUINS 4.00 | 0.00 Ty
3 | dayaiiensuimsth@nmarnmsléuinmstemeruia
3.1 naudatn 4.50 | 0.71 1N
3.2 MITNITUNNG/ NeUa 450 | 0.71 1N
a4 | dayariemsuimstn@nearnnislivinsnesiauntindnu
4.1 U1Esvsenanssy 450 | 0.71 11N
4.2 mMsusziuaUmme 450 | 0.71 Gl
4.3 msHourunmg 4.00 | 0.00 1N
5 | deyaiienmsuimsthdnwmarnmsléuimsdiindasiunzidounazivnis
5.1 UfAwdnng 4.50 | 0.71 1N
5.2 fmuamsameideu 450 | 0.71 1N
5.3 N19%INNIA 500 | 0.00 1niign
5.4 M3 - neuTEIN 450 | 0.71 110
55 MSWAlunIa | wag M 450 | 0.71 1N
5.6 dnsiAsTIulleuionans 450 | 0.71 110
GERTY 458 | 0.38 1niign
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Jesuuninggu 0.38
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dredumesilaanlesdssndunanisiaiusessesfdadmivanidugaufne

n13fnwdeyangAnssudndnwilaainszuudnanisanudunusinfnyinle
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[
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M15719% 4-9 wan1sUsEluANMINaNvestayangAnssunAnwlaainseuudanig

LY

AuFURuSUNAnw s dumesidntonlesassnanienisiafusesosava

dmivandugaudnu

SZAUAUARLIAY
aru 318N15U T —
X S.D. AUAUEHY

1 | galiu3ng

1.1 vy 500 | 0.00 1niign

1.2 YRang1ug 500 | 0.00 1niian

1.3 nesiaudndne 5.00 | 0.00 TRRUED)

1.4 dinduaSiivinisuazanunsideu 500 | 0.00 1niign
2 | deyangAnssuannnislduinisiiasayn

2.1 Yuilith 4.60 | 0.55 1niign

2.2 4.60 | 0.55 1niian

2.3 Juiloon 4.60 | 0.55 1niign

2.4 198N 460 | 0.55 1niign

2.5 szggantunislduinig 4.60 | 0.55 1niian
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FEAUAIUAALIAY
aau 318n15UsZEY —
X S.D. AUAUEHY

3 | deyangdnssuannnisldusnisiieaneiuia

3.1 Juiii 4.60 | 0.55 1niign

3.2 adn 4.60 | 0.55 TRRUED)

3.3 Juiloen 4.60 | 055 1niign

3.4 1Ia1eeN 460 | 0.55 1niign

3.5 swpzialunsidusms 4.60 | 0.55 1niign
4 | YayawgAnssuannnsiduinmsnasianinfne

4.1 Fuiin 4.60 | 0.55 1niign

4.2 vt 4.60 | 0.55 1nitgn

4.3 Juileen 4.60 | 0.55 1niign

4.4 1ianeen 460 | 055 1nitgn

4.5 szpgnatumslduinis 4.60 | 0.55 1niian
5 | deyangdnssuannisldusnisddndaaiunsidounasivinig

5.1 Suiiid 460 | 055 1niian

5.2 13N 4.60 | 0.55 1niign

5.3 Juiloon 4.60 | 0.55 1niian

5.4 198N 460 | 055 1niign

5.5 szegianlunisiduinig 4.60 | 0.55 1niign

HATI .67 | 0.16 unilgn

AT 4-9 WU HansUsTIluANImINEaNTeI Y angAnssuinAn®iain

szuUdRnNIsANAUNUSUNAnvsledumesidadonlasasswauienisiaAusasTauRla

dmsuantuaaudne luamsiudanumangausgluseavuinian laeildade 4.67

drudeauuninggiu 0.16
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a v
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5.1 Uni

o v

5.1.1 anuduuuazanudiaglunsimuissuudanisanuduius dndnwinae
’SumaﬂﬁmLs‘ffamimaiiw?ﬁiﬁgﬂﬁwmﬁum dWensdafiusessesAdiadmsvany
QANANY

INNTHBATIENVBYAIINAITANYUBNATT 151 UNANNIIYINAT UagUNAIINIY
felulssmaagisUssmaiiisdosiannia vgud Tashnsiengiuasdaaneideya
Alaurannisfneludnuwageinisinsiziionans (Content Analysis) Usznaudae
1. Msdanisanuduiusindnw 2. Aamsindne 3. Sumedidndenlesasimds 4. Joss0s
Advia 5. NMsUsSNsndny) wae 6. naAnssutinAnwilvidunuteyalugassdusenaussuy
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NISWAIUITEUU (Software Development Life Cycle : SDLC) wuatdu 5 Funou leun
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9 v v 9

o s
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A

o w ]

Wosaun drunduasuivnsaraunziiou nesauNEnANY wag ARINeIUIa FIUTUS

q

aa v

JansuazdmiiuseeseeRdsia(Digital Footprint) AeszuuIANITANFURUSUNANYIALE
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aaRUsENaUTEUU 5 du laun lugassydinu lunawdadeu lugadamulugadnnisteys
ANNFNRUS wazlugaliaendayasieny vinnuwelleawasduiusiu Ml dnszuiuns
MUVRITEUU 5 Tunou Lawn Tuil 1 seudinu (Identify) Tuil 2 TiAserikasuenues
(Differentiate) Tu#l 3 TUFuRUS (Interact) Tun 4 YSuunanazinaweliimuivay
(Customize) wagtui 5 $1897UNa (Report)
Y @ = o aa f & N a a o [ [
wandbiiuiansdmalulag Bumesidawenlosassndsiuiuussendlunisdaiu

v o o Ly =

JeeseuRdTadmSuan tuaaufny YreiunsanudnAnyiielnlasuussloviuay
Fuuinisanannduganfnuilaeg1amafisuazAsudiu SufansunsTessesRIama i
wAnszingAnssudn@nwidunlduinisuszuranausenuidiaueuinisves
an1duganAne iesunsiukazluinukuinyseansamlunisliusmsinAnwili
‘g 4{' ! Y a v o saaw L% = |
wnuiitenaiinauduiusiftuandugaudnusely
522 amsaunsiauvesssuudanisanuduiusdndnwsiedumesidadeules

a o

assndaiionsdninusessesidviadmsuandugaudne) auaini 5-2



91

Snrcm_,n@W?ﬁr@&?mr?%&%@@w@wv@m?md@:@mrcmﬁdwm_,\rwwmvwwn@mb

Smdmm_\sﬁmmﬁ@rﬁcw@ﬂm? EEMELLYELUYLMANRERCRILLELUELUELEMLY 2-G WMLY

n

= — nn
__ w ne LELIMERIBNILYLY BUUNALE 22 EmBl
= RBNLERLIMERINET LEUILMITEY @
NLPRLEBRRERUALIVILELURCRALE
<>

/ wrs.m:w
f . oy
sLugngsLusiegrennes UMPER) )

0000 0] =
H BITENE newvpoien -

SnMEERLCEULEM ] @

n LI
sitegeaytepizLUteniLE =

l

H 1M / ELeBeg
s \ = LAUUR
nuLBhazeLUGRNLE AA%vv E < > m

vm_s.wwmvawamwasmam@_ﬁ;maﬁm

3 n
?wc?mngmrmmmm_&smwrc MNzsLEE] M
LRUBUNSTUMIEETELL BELUBLELUNNAE



92

1 mi 5-2 WunmsimvesnisinuresssuusanisanuduiusinAnwdae
dumesidndonlssasmaniiensiniivsossesdvadmivaniugaudnw Jsusznause
3 @aunan 9 baun

1. dwvewldauszuy (Acton) lauA Wnfinw (Student) §liu3nas (Provider) 813138

Y a

(Teacher) §U3y13 (Manager) ke Kauaseuu(Administrator)

[

2. @3UVINISANM 94 9d15 (Communication and Devices) tawn fad9d e

e

(%
Y

(BLE Beacon) fiindslinugeliiuinmsagyinusuiulnsdwidiofievesinfnuiindsszu
SRMS — loT 13uds daugldsndug annsadhszuuldlaemsaeuiamesvieInsdwiilede
Tnerzdendeuredyaadumesiin lﬁﬁ”’mwmaqaﬁ (3G, 4G 38 5G) Vs 19DunDILdin
15ane (WiFi) agiivanunsaBudunsinulasdouseyssanuiudininesle

3, druvesssuuinnsAuduiusinAnvidedumnedidndonlosassnds (SRMS-IoT)
Failugaosduszneuvesszuuivihamindu eldun Tugaszydmuidentify Module) Tuga
L3uiau (Alert Module) lugafaniu (Tracking Module) luaadnnistoyaninuduius
(SRM Module) waz Tugaiinseviteyasienu (Analytic Module)

523 andnenssuszuudanisanuduiusindnudiedunesidadenlosassnda
ionsdalAusossesddvadmivanitugaudnw 1 6 drundndeinannd oulesiu
Usznause

1. duvesiuiiliiusnis (Service Station)
2. §IUVINNTIEYFIAU (System Identification)
3. a'auﬁumﬂm%am‘[wﬁa%aLﬁa%’mmmé’uﬁué (System Integration API)
4. druvesteyanisiiusnis (SRM Internal System)
5. @I TIATIEITRLATI89 (Report Analytic)
6.

druvetIu@siiiesuasgudeyaszuu (Web Server and Database Server)

WAASANEAINA 5-3
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AINAINA 5-3 anndnenssuszuuIanisanuduiusin@nusmedumesidin Woules
assndaiien1sdanusessesidvadmsvanidugaudnw awnsaeSuiesieasiBennis
yi9u lagadl

1. @ UVBINUNIAUSAS (Service Station)

[
o

druveaiunliuinig Ae 9aliuinsifensgunsaldmsusudyaaieidngssuu

)

f911u 4 90 laun vesayn ddnduasuivinisuasnuneilou neamuntndny was

% a A A

Hosme e Budunisviinu dednfnuiidlnsdwidiefefiasszuu SRMS - loT wiousis
Dadeyaas Bluetooth ud wudunludiuvesituiiliuinig ziinsdadayeyruanugys
Urauludilnsdmmiotiolnednlulf

2. §IUVINNTIEYFIAU (System Identification)

duveansseyinu Ae duiinnaeudeyauasifelosnmshauvesssuuluddy
duqilelnsdnitlofiovestindnwlaudyyruanugystreunds Aazisudngdiuvosnns
szysnu Tnsuvadu 3 dwivihanluseiu loun

2.1 mudadoulitindnuniunsw szuvazdseyaru APl inaaaeuiiiontssey

famu Mntuardsdoyaiieluuduieuilnsdmifiofiovesindnw Tnskunmsdafudaya
tinfinuil Firebase

<@ ¥ v

2.2 msdafudoyanisidieenveaindnw szuuazdesiiu APl finsiaaoulile
ssrysanu Mntuasiudeyansdioaniiluguiuues Tracking Log Lileweudsdaly
Tdlumsliasgisenusisly

2.3 m3Fendoyaludmiindnwuaedilivinmnud ssuveshmsosedoya
SRM antuagiinisieudelusdiud 3 rdunudeyanisléuinmsvesindnuiuiol
drfunuazvnounduludadndne uay 9nduiasdaluid ewlssteyatugrudeyandn
waz dafuliitelluniseensnenusely

3, d’msuaaﬂm%auiaﬁagaLﬁ@%’ﬂmmﬁuﬁuﬁ‘ (System Integration API)

druvesnadenlosdeyariiodannudusius fe drudivhauuszaiusonnainnis
L%‘ﬁﬂﬁaaﬂaiuﬁ’suﬁﬁﬂﬁﬂmmmé’fﬂ#’fﬁﬂ’mﬂt,l,é’a Lém’haﬂﬂidﬁzyjiyﬂm%’awa%’azﬂa SRM
1171 Service Proxy 19 uazgnasliifi eidenyaguuuurastoya (System Selector)
donguuuudeya SRM (SRM Data Model) siiun13dmiutaya SRM (SRM Collect Data

Implementation) 138nn15tausiotaya (Client Connection) wag viauledludy diuves

Yoyan13liuIn1g (SRM Internal System) lngfnsarudmiieulesdaya Feniltoyaaing

Y 9
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THu3msteya Faldud viosaun dainduaiuinnisuazanunsidou nosimundndnw uas
Homeruna fagvhmsdetoyameniu Sounduduin wedinduludiduiitewetoyareld

4. druvesteyanisiiuinis (SRM Internal System)

duvesteyanisliuinig Ao dawiidanmaiuteyauasdenlostugaliuinistoya
Faldun wosayn drinduaiuivinisuazunzidou neafwuindnw wag Woswe1u1a
Tneilsgandonnmsliinistoya deil

4.1 viesayn (Library) lawn n1s8uvilsdie nshuvilade Aanssuviosayn dnsiAuing

4.2 drdndvaiunzideunazIvin1s(Academic Services) lawn UNuI¥Ng
Avunnisameidou fuuanisdaunsn mafin-aeusiednnisudlunga | uaz M wag §09)
ASTTNLELLENaNs

4.3 noawaudn@ned (Student Affairs) lawA ¥1a1suIeRanssudg o n1susziu
QURLYA NTHUNUNMNS uae U1IETNUNSANY

4.4 Weewe1uia (First Aid Room) LAk M1519035WNNe/ We1uta AanssudaLasy
quam

5. dUU0INTIATIEVURYaTI891U (Report Analytic)

druvesnisiieszideyasesu Ao diui fudouannszuuianunuazriinis
Uszananaiiion1sesnsnenu Uszneusne 2 dwumdn fe

5.1 $7897UNM5UINN5UNANY (Student Services)

wansransaszinsliusmsindny Wunisuanswatoyanisliuinis (Services
Station) ¥ 4 90 léun esaua dninduaSiivnisuazunadeu nowanndnAnw way
veane1ua ielvianunsagieyansuinmstind@nwlduuuiiuiiviule uas Wunsdsuuag
Yostoyalanaaniian

5.2 18UNgANsINENAnY (Student Behavior)
wansuadayanginssudnd@nuilugaliuinig (Station Services) a4 9 T

v o

POIENR ANUNANATUIVINTHALINUNLLTYIU NDINAUIUNANET LAY WBINYIUIA AYTEUY

q

a a v

IAATIEYUINN Sﬁaaﬂa’j“uvitfm nanidn Yuiieenuavaniieon sauvsanunsaUsTaIana
foyamuiuazszernaniitindnweglugaliuinisldse
6. @118 IVTIHIBSLATAALUATSWLIBS (Web Server and Database Server)
AU T ULTS WD wWaLANA 1L UaLTSs Wiaes (Web Server and Database Server)
Usznausy @innesfilrusmsduledvesssuudnnisanudunusdnfnuse dumesidin

Y]

Feulesassnduiensdaiuiessesndviad msuantugaudne (Web Server SRMS-IoT)
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uazszuuTanisgiudoya (Database Management System SRMS-loT) #iadiayanisidneen
Tugaliudnisvesiin@ne (Transaction Log) uazdoyavdn (Master Log) Al#lunnsvau
YDITLUY

524 gunsaidumedidnd eulosassnd sdmivszvudanisanuduiusindnw
sodumeiidndenlosassndsionsdnaiusessosidvadmivantugaudnu Taun
ugysdneu Jsezidugunsalvzdedngranngalvuinmstndnw Taevhauswiussuy

SRMS — loT Adussudganaanaunsalvuvesindny aunnd 5-4

with case

AWl 5-4 ugysTineu (BLE beacon)

Y]

a & fa §f < A a - [ [ ] aa o o
5.2.5 ﬂ'ﬁﬁ]@ﬁl\‘iq‘ﬂﬂim@umaiLumL‘UEJlII‘ENﬁiiWﬁQL‘WEJﬂ'ﬁﬁ]fﬂLﬂUﬁENi@EJ@ﬁWl’ﬁﬁ']‘lﬁTU

andugaudn luwsazgausnisun@ny) sunwia 5-5
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Trarnilote
waz
FEUY
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vanslnou
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v

awil 5-5 msfassgunsaldumesidaenlesassndniionisdniusossesfiia

dmsvandugaudny luusiazaausnisindnwm

(%
Y Y

NI 5-5 nsfnfsgunsnidunesidadenledasindaianisiniuiedsesavia

dwsuantugaudne lunsazaauinisindny Usesneuldsmediusing q desdeluil

1. 9al1U3n13 (Service Station) Mivin1sAndsgunsaiduwmesidadaulesassndsly
14 4 9a b Viesaya vieeneu1a nesautnAnyiwagdinduaSunsdouuasivnig
<

2. vansineu (BLE Beacon) \Uugunsaifldlunisdsdyaraunisanliuinig

3 o o 9

'
=

3. szuudnnisanuduiusinAnwvidnesumesidnd oulesasindsdmivanivu
oAW1 (SRMS - IoT) Faifumsvihausiudu 2 dau fe duvudvusiwesuazszuy
U URueunsosdlulnsfnviions

4. $183UNANITUTNITHATNOANTINUNANYI (Report of Student Services and
Student Behavior) #dldannsdaifiusessesddtanisdroanuesindnylugeliuinisis
4 auuuviunviulanaznaeniia

5. uidinesuazaduadsnliaes (Web Server and Database Server) #vti1i

U'%mi%’ﬂmiizum’mﬁqmﬁmLﬁuﬁauuaﬁwm
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5.2.6 #199N1TYI9UVDITZUUTANISANNANRUSUNANws8 8 U tndauleq

CY -] o

asandsnniienisdnivsessesidviad nivanitueaufny) aunIwi 5-6 fa 5-17 dsil

Student Relationship Management System using Internet of Things

Login to SRMS - loT

| Username

| password

AN 5-6 11199 Login Leltle9ussuy

SRMS — IoT = admin

Administrator

Member

Station

Member Event

Log

REPORT

Station Report

Graph Report

ANDROID APPLICATION

APK

2019 ©5RMS - 10T

a o o
AINN 5-7 Wu’]ﬂ@LNHWaﬂﬂJaﬂigUU
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admin

S ADMINISTRATOR + NEW USER
Member
Show 5 v Search:
©) station
Name Last Login 4 status
}+ Member Event
manager 17/09/2562 14:22 Zdit U Delete
(&) Log teacher 25/09/2562 12:47 ZLedit [ Delete
provider 25/00/2562 12:48 ZEdit. U Delete
REPORT &=
admin 30/09/2562 10:03 Zdit U Delete

Moll Station Report

) Showing 1 1o 4 of 4 records « | < 1] | »
) Graph Report

ANDROID APPLICATION

<D APK

2019 ©SRMS - IoT

[y

AN 5-8 wihveluuEnLAzIIYEasdmMTULgIaTEUY

SRMS - IoT

Administrator

£ MEMBER + MEMBER
Meml
Show &5 v Search:
Station
Student Id Name 4 IMEl Last Login Status
Member Event
9149 Huewel 867128037550226 25/09/2562 17:15 ZLedit U Delete
Log 99999 Jo 355731092315028 10/05/2562 15:44 E3 ZEedit [ Delete
88888 Jo Seny 355470061943243 24/09/2562 22:06 Zdit U Delete
REPORT
1000 kob 357631094991610 06/07/2562 16:53 T Zedit T Delete
Station Report
4111007 Nualsri Songsom 353123060541920 24/09/2562 21:36 E3 ZEedit U Delete
Graph Report
Showing 1 to 5 of 7 records « | < 12 5

ANDROID APPLICATION

APK

2019 ©SRMS - loT

i 59 vhaeuImsiansteyaindny
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admin

Administrator © STATION

Member

Member Event

Name

Test use Mac Address 2

Log

Library
Dev Test
REPORT
Test use Mac Address
Station Report

First Aid Room
Graph Report Student Affairs

Academic Services
ANDROID APPLICATION

APK showing 1 to 7 of 7 records

2019 ©SRMS - loT

Code

53:88:4F.7D:77:63

5bdbedac-d154-4473-b11b-815314a9%1da

6E:08:E4:78:12:04

C9:8D:C1:93:84:DC

CA:DF:C2:38:09:EF

©5411516-404c-49d1-9151-f81f352512ef

FA:9D:05:C5:6C:43

a

Search:

Status

a

+ STATION

#edit U Delete
Zedit U Delete
Zedit U Delete
£ edit U Delete
Zedit U Delete
Fedit U Delete

Zedit U Delete

AW 5-10 WRBUIIINNSTeLAAIIUINTS

admin

Administrator <4 MEMBER EVENT

Member
Station
Member

Member Event

Nualsri Songsom
Log Jo Sony

Pongpun

REPORT

Jo
Station Report

kob

Graph Report
Showing 1 to 5 of 5 records

ANDROID APPLICATION

APK

2019 ®SRMS - loT

Station A Title
Academic Services Alert Register Semaster 2/2019
Academic Services Alert Check Grade
Library Alert Return Boak
Library Alert Return Book

Student Affairs Alert Check Information

Search:

+ MEMBER EVENT

Zedit U Delete
Zedit U Delete
Zedit U Delete
Zedit U Delete

Zedit U Delete

a v a o v 1 v Y a '
AN 5-11 Vﬁ,ﬂ7\]E]'UTVH?Q@ﬂ']?UaquJaﬂJ']’Jﬁ'ﬁﬁ/]maQIMU3ﬂ’]31ULL§]a$ﬁ!@




SRMS - IoT

Administrator

L Member

Station

Log

REPORT

(ol Station Report

") Graph Report

ANDROID APPLICATION

& APK

2019 ®SRMS - loT

< MEMBER EVENT

* Member

* Title

Message

waIndT dodn

v * Station

wdsidaunisasvziiou

aovziou Jui 1 waainiou 2562

1281 09:00 - 12:00 u.

@Active

SAVE

dindaimndouarinms

-1dan-
Wasana
nanfannindnm

hifndowaBumzii ruuaziinns

Dev Test
Waswenna

101

admin

Al 5-12 vthasuansnsiiadeyantsianisauduiusliindnwluudazanlvuing

Administrator
Member
Station

Member Event

REPORT

Station Report

Graph Report

ANDROID APPLICATION

APK

OLoG

show 15 M

Student Id IMEI
9149 867128037550226
9148 867128037550226
0148 267128037550226
9149 267128037550226
9148 867128037550226
1000 357631094991610
1000 357631094991610
1000 357631094991610
1000 257631004991610
1000 357631094391610
1000 357631094991610

Station Code

FA:9D:05:C5:6C:43

FA9D:05:C5:6C43

FAOD:05:C5:6C:43

FAIOD:05:C5:6C:43

FA:9D:05:C5:6C:43

£5411516-404c-49d1-9151-181£352512ef

Sba6edac-d154-4473-b11b-81531429e1da

©€5411516-404¢-49d1-9151-f81f352512ef

©5411516-404¢-49d1-9151-f81f252512ef

©5411516-404c-49d1-9151-f81f35251 2ef

€5411516-404c-49d1-9151-f81f35251 2ef

search:

Station Name
Academic Services
Academic Services
Academic Services
Academic Services
Academic Services
Student Affairs
Library
Student Affairs
Student Affairs
Student Affairs

Student Affairs

admin

EXPORTALL

Date

25/09/2562 17:15

25/09/2562 09:20

25/09/2562 09:12

24/09/2562 23:42

24/09/2562 21:58

06/07/2562 16:53

05/12/2561 20:38

02/12/2561 18:16

02/12/2561 18:07

02/12/2561 18:02

02/12/2561 18:00

a v v Y = Y a
AINN 5-13 CWLHf\]E]LLZ‘WNGUamﬂaﬂqiLsﬂqﬂqsLuqlﬂfLﬂUiﬂqi
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SRMS — IoT

Administrator

Member

Station

Member Event

Log

REPORT

Graph Report

ANDROID APPLICATION

APK

(® REPORT
Name IMEI
Show 15 v
Student Id IMEI v
8149 £67128037550226
9149 867128037550226
9149 867128037550226
9149 867128037550226
9149 867128037550226
1000 357631094991610
1000 357631094991610
1000 357631094991610
1000 357631094991610

EXPORT EXCEL

Station Code

FA9D:05:C5:6C:43

FA9D:05:C5:6C:43

FA9D:05:C5:6C:43

FA9D:05:C5:6C:43

FA9D:05:C5:6C:43

e5411516-404c-49d1-9151-f81£352512ef

S5b46cdac-d154-4473-b11b-815314a%1da

e5411516-404c-49d1-9151-f81352512ef

e5411516-404c-49d1-9151-f81£352512ef

Station Name
Academic Services
Academic Services
Academic Services
Academic Services
Academic Services
Student Affairs
Library
Student Affairs

Student Affairs

Search:

Date

25/09/2562 17:13

25/09/2562 09:20

25/09/2562 09:12

24/09/2562 23:42

24/09/2562 21:58

06/07/2562 16:53

05/12/2561 20:38

02/12/2561 18:16

02/12/2561 18:07

‘HI %4 ¥ ! Y a
AN 5-14 ‘Vm'm@LLE‘WN‘ZJ’eJiJuaiﬁEJQWUIULLG]ﬁ%QﬂIMUiﬂ'ﬁ

™ I R Report (1).xls - Microsoft Excel
whusn | umsn lasminsan gas  waym  emawm juuas  FoxitReader PDF @ =2
s G ] = o, [ R
| *;mv Tahoma 1 A A == ®» [Sievanm “ly . ijfl 33‘92 B = E-,\ @ ;:lulvlmniuun é? &
™ Pasanpinn B2 85 et G- o WA o e s | e wwe G, e
afduata 7 wudngy u msau & fuan 7 anzu uiait msurily
AL - Fc | studentid M
[ A B D E F G H 1
1 Student Id IMEI Stati Station Name Date
2 9149 867128037550226 FA:9D:05:C5:6C:43 sl fi A 2/10/2562 19:41)
3 9149 867128037550226 CA:0F:C2:38:09:EF vamowna 2/10/2562 15:58
4 9149 867128037550226 FA:9D:05:C5:6C:43 dmindsasumiimuarinms 1/10/2562 10:05|
5 9149 867128037550226 FA:0D:05:C5:6C: e i Az 30/9/2562 22:03
6 9149 867128037550226 CAIDF:C2:38:09:EF vamena 30/9/2562 21:32|
7 9149 867128037550226 CA:0F:C2:38:09:EF vamena 30/9/2562 21:31
8 9149 867128037550226 CA:0F:C2:38:09:EF vamvzna 30/9/2562 20:51
9 9149 867128037550226 CA:OF:C2:38:00:EF hamenna 30/9/2562 20:50
10 9149 867128037550226 FA:9D:05:C5:6C:43 i i A 30/9/2562 20:45
11 9149 867128037550226 FA19D:05:C5:6C:43 i i Anm 30/9/2562 20:44
12 9149 867128037550226 FA19D:05:C5:6C:43 i i i 25/9/2562 17:15
13 9149 867128037550226 FA:0D:05:C5:6C:43 e i Az 25/9/2562 09:20)
14 9149 867128037550226 s i S 25/9/2562 09:12|
15 9149 867128037550226 dnina, 1l A 24/9/2562 23:42|
16 sssss 355470061943243 FA:9D:05:C5:6C:43 anina, 1l A 24/9/2562 22:06|
17 9149 867128037550226 FA:0D:05:C5:6C:43 e i Az 24/9/2562 21:58
18 4111007 353123060541920 FA:OD:05:C5:6C:43 s i S 24/9/2562 21:36,
19 4111007 353123060541920 CA:0F:C2:38:09:EF vamena 24/9/2562 21:35
20 4111007 353123060541920 5411516-404c-4941-9151-f813525126f | naovimumnindnm 24/9/2562 21:35
21 123456 357625085300195 6E:98:E4:78:12:04 Dev Test 17/9/2562 15:41
22 4111007 353123060541920 CAIDF:C2:38:09:EF Wamenna 6/7/2562 16:53
23 1000 357631094991610 5411516-404c-4941-9151-f81352512¢f | naavimniindnmn 6/7/2562 16:53]
24 4111007 353123060541920 Sh46cdac-d154-4473-b11b-815314a9e1da |vasaua 6/7/2562 16:52|
25 4111007 353123060541920 Shé6cdac-d154-4473-b11b-815314a%e1da |viastun 12/6/2562 11:12
26 99999 355731092315028 CAIDF:C2:38:09:EF Wamenna 10/5/2562 15:44
77 asanR 3554700A1943243 Shafcdar-ri154-4473-h11h-815314a001a |snamna 10 62 1544 .
M 4 » P| Report(1) %1 <[ [ ] (30
niay | |E@ @ w% & 0 +

A 5-15 vithasuanstayanisidndslugaliuinig (guwuulvdenia)
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= admin
S administrator
Year ‘ 2018 "
S Member 2
© station
T* Member Event ®
Dec
15
© Log Library: 4
Student Affairs: 4
Academic Services: 17
REPORT
o est use Mac Address
Station Report First Aid Room: 3

Test use Mac Address 2: 4
Graph Report /

ANDROID APPLICATION

APK

Sr\,. . [OT = admin

Administrator > DOWNLOAD APK

Member
W
Station ' Version 1.4
<N33012>
Member Event
Log .
i DEMO
REPORT Demo by Website

Station Report

Graph Report

ANDROID APPLICATION

2019 ©SRMS - loT

A 5-17 vthaedmsulinndlvanieundiaty SRMS - loT vugunsalileds

5.2.7 [usun1svinulagAumdyyiuaingaliuInig (Services Station) N1911n13

'
a1 U

AnAsugysUneundadayaaliuds dsnmd 5-18 fs 5-21
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nsdansanuduiusiindnmn
shuduwmasiilaidonlosasswas

Debug imei

Debug beacon id

=

AN 5-18 NTNADLBUNALATY SRMS — loT nalnsdnsiileds

MsIaMsANUFNTUSTNANEN
suduwmediiiaidonlusassnde

IMEI : 867128037550226

Debug beacon id

UUID:FA:9D:05:C5:6C:43, Time:2019-09-24 21:58:00
Send notification!!!

UUID:FA:9D:05:C5:6C:43, Time:2019-09-24 21:58:07

UUID:FA:9D:05:C5:6C:43, Time:2019-09-24 21:58:10

AN 5-19 vtRauaunanty SRMS - loT Nkanstayan1siasudyaiu

nnugysiaeulugaliuinig
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SRM WIRAS AIAN

UFUFDUNTATIVIVATN ADAUIRAD
A9AN

Tudunsit 15 wnadnou 2562 fidiians
VAW a1 10:00 u.

Uszanduus daswenuia

Waowenuna Walkuanis Suns - gnd dous nan
08:00 - 16:00 u.

A 5-20 111198 Mo 1aMslesuteruuwIufeuNALuINIT (eaneuia)

SRM WIARE FuAN

ududiaunsasnzidun AaauIaea
GAGH]

Aovzdon fud 1 waednnuu 2562 an 09:00 -
12:00 u.

Uszandurius Anauasunzidounay
RLiaTant

silndusduvzduuiaginms Walwusas
Fung - And dous a1 08:30 - 16:30 u.

A 5-21 111198 fegamslasuternuudusieungaliuinig

(AUndNaSUNZLUYULAEIVING)
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5.3 A1sU1sEUUIANIsANRINUSInANeRteBumasinaulesassnieianisdaniu

] aa v o 4 o/ = v

seesREfadmsuantuaaufneluly
wwInen1sisruLdanIsANduiusinAnwdedunesidadoulosassndiiianis

JafiusessesRdviadmsuanidugaudnululy S1uduseadiniswseumnunsen
lnsnmsinvesgunsaiideuseszuudnnisanuduiusindnwimedumesiin

Weuleaassnduianisdniusessesfdviadmsvandugaudny) Usznousie nsuiiunes

am%miﬂuuawqmjaﬁmu AININT 5-22

ANN 5-22 N5V UNTAINEBNRDIEUU SRMS-IOT

1 [ [ (% s v

NN 5-22 AMNTINVBIRUNTATIT aNssYUUTANITAUAUNUS UNANwIA e
a & & = a ~ [y I3 [l aa o o [y} Ly} =
dumesidaolesassndaiiansdniuiessesAdviad nsuanidugaufnel (SRMS-IoT)
f57wazLdyn A9l
5.3.1 szuulAsavrennsenldudumesitin d9e193zidu Cellular (3G, 4G “3e 5G)
730 umesitinldans (WiFi)
5.3.2 gunsaldmiumsidildnussuy
5.3.2.1 Jldauludiuvesdndner wesessunisinnudeya laun audaluu

sEUUUfuRnIsuaunesd
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5.3.2.2 gldnuludiuvesgguaseuu glvusnis 019158 wae §Usms Aouiimes

dwuuena ldnda v3e Insdnmilete
533 szvuiansauduiusindnwidedunesidndenlesassndaiionisdaiiu
JeeseuAdadmsuanIdugaudny) arunsaisenldaun ke UnGaty SRMS - loT 1g

Yuannsalny kag @aunsasenldauniu Web Browser 1a






unil 6

A3Una aAUTIENE LasUalauauue

= o = Y a

A19398 1599 N1FIRNIIALFUTUSAUTNANwIPeBUmas IO oulusassnAL NS
a‘"fmLﬁ‘us'aqsaaﬁﬁﬁaﬁm%’uamﬁ’uqmﬁﬂm gﬁj’?%’alﬁﬁﬁmsagﬂmamﬁ%’a 2AUITIUHA LAY
v =& a Y &

YoLausUy FalisnuazdunnasalUll

6.1 a3u

6.2 9AUsILNA

6.3 UDLAUDWUY

6.1 &3
a v P [ [y v §fw v =2 ¥ a & & P a =
A15798 1589 NNFIANITANUFUNUSAUUNANIAI8BUNBS LML DULLIATTNAWNDNIT
JafiusesseRdviadmsuantugaufne anuseagunanuinguszasivesn1sive Al
6.1.1 NANISANYINTZUIUNITIANITANNAUNUSTNAnwmedumasiiadioulosassn

aa v o

dufiensdniusessesidviad msuaodugaudnu

= 2

6.1.1.1 wan1sduasenlugasdlsenousruuIanITANduiusinAnyinie
Sumesidndoulssassmduionsinifiuiessesdiadmivanidugaudne fiviavun
5 Tuga taun 1. lugaszusdnu (dentify Module) 2. lugaudusiou (Alert Module) 3. luga
AAnu (Tracking Module) 4. Tugadnn1siayanuduius (SRM Module) uag 5. luga
WATINTRYaTIBIU (Analytic Module)

6.1.1.2 nan1sUsEIluAumInzanvelunassfUsEnausEuuTANISAIY
Fuwusun@nwidiedumesidnd enlosassnd ui enisdafusessesddnadmiv
anntugaudnun lunmsandanumszaueglussduuinige lnefia1ade 4.90 du
Jeauumasgiu 0.14 Wefinnsanlusiede wuin denumnzauegluszaumniian Tuyn
luaeAUsEnausEUy

6.1.1.3 wan1sUsEiiiuaAumNIzanveInIsUIlugaeeAUsENauTEUUIANIT
AmwduiusinAnwidedumesidnd oulesasswd uil onnsdaiivsessesddsiadmy
anfugaudnw 1Ultass Tunmsamdermmnzavegluszduunniian Tnefidiads 4.8

drdeauuannsgiu 0.18 Weiansantusiede wunlianuwmsizaueglusyauuniign
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6.1.1.4 NANITAIATIENNTZUIUNITIANTAUFUNUSTNANYIA8BUWeS LR

aa v o 1Y LY =

deulesassndafianisdaiviessesfdiadmivandugaufny Aunuin e 5

[ ' (%
v A Y

Junow lowa TN 1 seysiau (Identify) 9l 2 iasieriuazuenuey (Differentiate) Tuf 3

D.

v '
g =

JUFFUUS (nteract) Tufl 4 USuussuazinaueliivmanzau (Customize) uaz Tui
189UKa (Report)

6.1.1.5 HaUsEliuAMUMLIZaNYRINTEUIUNTIANITANNFUTUSUNAN YA
sumediindoulevassnduiionsdaivs essosddviadmivantugandnw lunmsud
anusnzaueylussiuanndian Tneiaade 4.88 drudoavusnsgiu 0.18 efiarsan
Tusnede wuiflanumnganegluszduanniian nsasude fanads 5.00 daudouvy
11m557 0.00 luduil 1 szydanu (dentify) Tudi 4 U¥uusdsuaginausliinusan
(Custornize) uae Tufl 5 57897una (Report) d2u Tufl 2 AATIEANOANTTULATUENUE Y
(Differentiate) Aady 4.88 dauidosuuinsgiu 035 uay uil 3 fuFduius (nteract)
Aade 4.75 drudenuunnggiu 0.46 Auau

6.1.2 wanseanuuuandnenssuszuudanIsALduRUsUnAnwidiedumesiis

Foulpsasmndaiionisdniusessesddvadmivaniugau@nu

6.1.2.1 nan15eenkuUanIdneNsIuTEUUTANITANFURUS UNA N6y
Sumesiindeulosasmndaiiensiniiviessesidsiadvivaniiugaudnu Jautsesn
w6 daundn Fevhaudenleaiu Usznoudie 1diuvesiiudliuinig (Service Station)
2. @9UY9IN1358Y AR (System Identification) 3@ uvean151d eulosdoyaiil odn
AINUAUNUS (System Integration API) 4.63uv0e903an15IuIN1T (SRM Internal System)
5. d7uv99n153AT18UaYAT1897U (Report Analytic) war 6. @3urp iU riesuay
F1utayaszuu (Web Server and Database Server)

6.1.2.2 wan1susziiuaumazanvesandnenssussuuinnisaiy duius
thdnwsedumefiindeulssasmaaionsdafiviessesfivad nivaniugaudnw
Tunmsdiaumsnzaueglussivinniian lnedanade 4.83 drudonuuuinggiu 033
defiasanlusiede nui Sanumnzauegluszfuanniign eunnde sniiu nsuds
Fou uay MIlasgiTenuifaunzaegluse Ui

6.1.3 wanaiauszuudanisanuduiusindnuvisnedumesidadenlosasimaa

iiensdnifusessesidviadmsuandugenfnu

6.1.3.1 wan1soenuUUTEUUIaNIAdLTusinAnudedumesidndoules

Y]

assndaiionisdaiusessesddadmsuanidugaudne lnewuseandu 4 @ laun
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1. unun nveldeauiusEuy (Use Case Diagram) 2. WHUAINATEUIUNITIINIUYDY loT
(IoT Process Diagram) 3. WHUNMWEAUMANITITEUU (Sequence Diagram) Uae 4. WHUNIN
ANUENTUSYRITeYa (Entity Relationship Diagram)
6.1.3.2 HaNIFUTELIUAIUMUIZAUYDINITEONRUUTEUUTANITAIUTURUS
tnfnwsnedumedidndeulosasimdaiensinfuisssosddiadmivaniugaudn v
Tunmsamdmnumnzaeglusyiuinniian lnedduads 4.60 drudssuuunsgiu 0.26
6.1.3.3 NaUsiiuALMLNEANYRINITUINTRONLUUTEUUIANITAIIN NS
thdnwiedumesidndeulssasmmaaiiensdafiviessesddnadnivaniugaudnw
WiYasa lunmsamdenumszauegluszdvuiniign lnefidiade 4.60 daudeavy
119951U 0.26
6.1.3.4 nan1suseilinyszdninmvesssuudnanisanuduiusindnuinie
dumetiindenlesassndaiensiniivsossosivadmivantugaudne Tunmsa
frnumsnzanogluseiuanniian Tnsiidnads 4.68 drudssuuumsgiu 0.88
6.1.4 nanmsAnwdeyanisuinistnAnwmitldanszuudanmsanuduiusind@nwse
dumetiinifeulesasmdniiensiniiviessesAdiadmivantugaudnu
6.1.4.1 nan1sAnudeyan1suImstndnuiitldainszuudanisaaudusius
thdnwsedumesidndeulssasmaaiensdafiviessesddnadnivaniugaudnw
agulsin Sigelsinsdoya daldun siesayn dinduaiuivnisuazsmmefou neswinn
tinfinw uay fosmeuna laefseasdonnisliuinistoya il
6.1.4.1.1 viesayn (Library) laun nsgunidsde nsAunidsde Aanssu
Viosdyn 9nIIAIUING
6.1.4.1.2 dinduasunzifounaziginis(Academic Services) Law
Ujivimnisivuamsameideu fuuanisdansa maiiu-aeuseinnisudlunga |
W M uag 9ns1AsTsuillunienans
6.1.4.1.3 naanawtinfny (Student Affaire) loun 913a159138A3N35Y
A9 N5UTEAURURME NMSHBUNUNING Uag Y1ETNUNSANE
6.1.4.1.4 oINg1u1a (First Aid Room) etk m1319625unnd/ne1una
NAINTUAUATUFUNN
6.1.4.2 nansUszifiumnumnzaudeyanisuinsind@nuiildainszuudanis

v 5 v ¥ a v o [

ANMudNRuUSTNAnwIs188unasiind ouleaassna Ll on159ALAUT09508R T Ad 1S
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an1dugaudnyl luamsaudanumanzaneylussauuinian laedAade 4.58 d1u

Jesuuninsgu 0.38

1% LY o v 6

6.1.5 nan1sAnwdeyanginssutndnulaanszuudnnisanuduiusdnAnuisig

v o (% v =

Suwesilndeulesasindniionsdniusessesndviadmivanitugaufine

6.1.5.1 nan1sAnwdeyangdnssudndnuwiflaainszuudnnisaiuduius

v o

UnAnwisedunesiladeulosassnduiionsiniusessesfidviad msuantugaudne
a3ulen sruvazuansdoyanginssutnAnulugalviu3nis (Station Services) ¥4 4 qm

lawn esayn dinduasuivinsuazaunzideu nesiauinfnel wag viesmeiuia

" S|

Falaun Toyaiuidn vand Tuieenuaziafisen JunINsUsTIIaNadayamINdLaE

Y
Ao o . Y a 1%
szgznaindnwieglugaliuinisme

6.1.5.2 nansUssliuaumazauvastoyanginssudndnwflanseuy

v o

FanrsanuduiusInAnesedumasidatoulesassnauion1sinAusassesfaviadinsy
Y} P a ' ) = a0 =~
andugaudne lunmsiudanumuizaueylusedvainige lnediaady 4.67

drudeauuninggiu 0.16

6.2 anUs1Na

AINNITIATIELALEUATILILDNANTITUITEN LN 8T DINUNITIANITANUAUNUS

v o

UnAnwisedumesidadoulosassnduiionsinnusessesfdviad msuan tugn ufne

NITHDUANNNANAIBE1Y Usenaumiegauassuy §1u3n1s UnfAnw 013158uagiuInig

Ly

sudinsUssdiususesrnuminzanveiluidazinguszasd auhlugnisimuissuy

Y

ANudNRuSInAnwsl8dunasiind oulesassnd wi on159nAUT09508RI a1 USy
anfugaudny) a1unsaefunenanuingUszasdveinide laedl swasidunnsll

6.2.1 NISANEINTZUIUNTITIANITANLFUTUSUNANwAeBumesidadoulosassnas

Y]

ionsiafivsessesiivad usuanndugaudnen wuin fvanun 5 Tupou Taun Tud 1
s¥UAIAU (Identify), Fuf 2 SiAsviuazuenuey (Differentiate) U 3 U duus
(Interact), 1ufl 4 Usuustsuaziiaueliinunzay (Customize) way Fuil 5 s1e91una
(Report) Tnsiiseaziduanseiunenausazduney ded Tufl 1 szudanu (dentify) 1u
FumpuusniidumsszyinuinAnundafudrunlugeliuinsisesiunndeudedoyariu

fr8dUWasLinYoulesasInde aonndaaiudIuidevas Machado, et al. (2007) 1na17397

anAgnszyMnuagyiianunsaseussiuuuifeanstunsyigsnssuiumbenuls, ui

Y

a I3

2 3Asgunkazhenwye (Differentiate) L‘{]L!SZQJJUG]E]'L!VIQ‘ﬁ@ﬂ‘?ﬂi%UUﬂo’]ﬁ’WﬂﬁiLLﬁJﬂLLEJS‘ETE]&I@

Y
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UnAnwiainauatazaudein1sdndu Inessuvesdaudaindnvidunquaiugad
THUSNIIMNAIUABINISARANANNAY donAaaInU Ahmadi, H, et al. (2014) Ainanalians

wUadwedinteanluaesdiudued iuyan1uasnuaufoin1s wandbiviuiiuiasauasd

seduiuandnafiy, udl 3 SUFFUTLS (nteract) Wuduneuiiany ssuvegiufdusiusto
tin@nwlagnsdadomnuinmefienisssyleveninfnw uay domnuiiduuinmsuuy
ialuvesyaliuinisduy Wodunsudaiewindndnwlfiduluiuiaalfuinisud
a0And0ItUIUITeves Seke, M. M. (2015) fina1al¥i1 ssdnsildnagnslunisldneudu

1 a a a a Y] v o al o ! ° v
Qﬂﬂ’lﬁlzuﬂizawﬁﬂﬁww @I‘Uﬂqﬁ"\]@ﬂqiﬁjjﬂﬂ'], UUN 4‘U‘J‘ULLMLL@BH’]LEU@IMLmﬂzam

= L 4

(Customize) LutunauNd szuvazyinisaTaeuteyaindnwdugiudeyaiiiednnis

o«

ANUEITLEMUFURUUYRIWAaEALIUSNNT DAunUToyalRinTsUUIzkAnITaAIILILF B

YUNNDY NN AULAZLANIZIAN ZAEUTUTNANIAULL N1TTIRNISLUUT AN DS 19ALTS

[
LY 1 &Y

walalitutinfnw ssvvtulanddeyanavisouinasliveyatulunisliuinisasialy
AoAAdaeiUUITEUDY Adikaram, et al. (2016) ind1¥i1 d1esAnsidlanufBINITVRY

1%

a Y] P v 1Y a X & A I3
anfuINIsaTgnUsumuLitelineuauegnAuNglu way Tuil 5 189URa (Report) 1u

Y
(%
[ o/ o

fupouanine sruvasimmenumasluamuwasuiazgaliuing lnesesuasnar
Anana1nsessesddsiafiindnwinugeliuinig uas ansaumanszuvagldsunia
gndeauazdimamnzay dsanusahluldlunisnauny Uimsiamsdlefindszansam
n1slivsnisvesandugaufnulaneluaenndasiu Seke, M. M. (2015) ina1al3an
1NTEUIUNTTYINaIL msilies esflealuladuazaensiuaiii egaelunisdanisiiie
fiuseandnmlumsvhauaniy

6.22 m3senuuvandnenssuszuuinnsanudiiusindnusmedumesidndenles
asswdafiensdafviossesAdvadivivandugaudnw) wudn 1 6 drundnd sy
Fouloatu Uszneudae 1.druvesiuiiliuinis (Service Station) 2.82uv09n1558y A0
(System Identification) 3.dausuaﬂﬂm%amiwﬁauuaLﬁaaﬁhmmﬁuﬁué (System Integration
AP)) 4.d1uvesdoyan15liuin1s (SRM Internal System) 5.87U84n153LATIENUBYATIEIUY
(Report Analytic) kaz 6. d7ua0 I UGS IaTLazgIuleyaseuy (Web Server and

Database Server) ln8i518azduAN150AUTIENALARLAIU Aall

(%
(Y

6.2.2.1 @uvaeiuiiliuinig (Service Station) Aiw 9AliuINI1sAAAIQUNT0]

dmsusudygraniiawdngssuy H91uiu 4 9 laud esayn ddnduasudvinisuazau
= L5 v = b4 14 U a o dl 1

neidou nesiuindnw way Wieane1uta denrdesiunuideves Akpan (2016) ina

1377 nslrusnsundn@nwideslimnuuizaudnsuianssuNaInatefaLan1sSUatAS
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nsamedeu Msvguiinawaznisannsesdusnaudsdaavelagindnwinisiasuuinig
F19 9 WU UIN15INTRsEYR, AkuztitaruInsiiAaiuine, usnsaunnilasn1sdnass
Jangunsed 1usiu

6.2.2.2 d1uresnIszyfamu (System Identification) Ae @aufinsaaeudoya
waxid ouleanisvieanuvessruulussaruduqiiielnsdnsidefoveainAnwildsud
1nUgysTreuLds AazFudigdvesnisszysa lnoudadu 3 daudivhaulusedy
fun dudl 1 maudadeulifdn@nuiunsu dwdl 2 msdaifudoyanisidieanyes

¥ ;4

UnfAnw war @i 3 masendeyaludiuninfnyiesdilduinmsuug denndeiy

Y v

MUIATDY Algahtani and Al-Sakran (2016) 7ina11l391 @2u99n15505 ToyaUszd167

Y Y

' o
a a (4

yARAUTENOUAIY Sudau RFID (ynanedadeiieils RFID ta3essu RFID) figninsislinud
melulseSoy wasvusalsadeoy, GPS wazduwesdu q Malunsinauainuadoulnives
HniFsunazsavalsaiou

6.2.2.3 ﬁamaama%mim%’agaLﬁaf{i’mmmé’mﬁuﬁ‘ (System Integration API)

I~ ! =~

Ao druvesnsidenlosteyaiiedaniuduius fe drudfvhaudszaiusounainnisisen
Toyaludnfidndnvuasdliuinisuiuds seandesiunuidoves neuiiesiuasany
(2016) Ainamlinmsdeansszninagunsaivesdfuinisuazszuy Useneusenisdsteya
wazmsiedeya Tng JSON azgnldiiteatiuayudeyasiis 9 1wy wuunaaey, Jeyadiuyana,
oAy, A1esue Ludy

6.2.2.4 @1U8UBYaNTIMUINNT (SRM Internal System) A8 drufidnnsifiu
Toyauazionlosfugaliuinmsteya deldun siesayn dinduadiivinsuazsumeen
NOINRNTNANYY UaY YBINEIUIA #0AARDITUINUTTEVDY UnAa (2019) nadlidn syuuy
widoulosfugudoya MySQL uazgnitamnlag PHP waz SQL Tugduvesgrudeyasansa
dnauldvideudly Tnegrudeyandnvesszuudseneudie maedeyaveslsaSeu tnidou a3
MIARULALNITENY

6.2.2.5 d1UBINITILATIEVT0AT1897 (Report Analytic) A dauiisuteya
MNITULTIIALALIINTUsInaRaLion1Tean By Usgnaudae 2 dauvdn Ae 1891y
N15U3N158NANYI (Student Services) wag $1891UNANIIUTNANY (Student Behavior)
anAdeaiuLITeUes Fan, et al. (2016) fina1ali71 msiAusIusIndeyaifiofinszs
woAnssuvesiniiou Wy Teyanisdunisde Feyaiisatunisuilaa (I5semns,

giosunsiia, vewn “a% ) waznsidndeyanisldauiesayn waz dsiidndnwauls
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Tngnadws il lduntanuadazyasativayunisuinsdnnisvesanidugaudnuiuas
FinUszdriwvestinAnwililusg e

6.2.2.6 @rmvanIuLdsniiasuasgIutayassuy (Web Server and Database
Server) @UVa LI VLTI NIBTUATAIALUALTSWLIBS (Web Server and Database Server)

Usznaumie @snnesnlnusnsiulesvesszuudanisanudunusin@nuiaieduimesiin

aa v

Woulosassnd uilon1suinsuaginsizingAnssudndnwiannnisdaiusedsesdisa
dmsuanidugaudnu (Web Server SRMS-loT) Lagsyuudnn15§1uTesa (Database
Management System SRMS-loT) ¥ 9% ayan1sid1eenlugalviuinisvesdnd nen

(Transaction Log) Wazdauanan (Master Log) 91 19 IUN15Y191UYDIT2UU @9AARDIAY

Y

MATeves Wum wagauy (2017) Feldeanuuussuugiudeyalaglilusunsy MySQL e

va ¥

Y] aa s v
INNITIICUUNUNTADUALLLUY, LLUUW@?@JﬂqﬁaaU, 33UUﬂ']{LGU‘U§8’J

W13, 397, Lo
187 warszuugIudeyandiisaivayutoyaiieunfine, e19sduasiguassuy

(% o/ o v 6

U = £% a f & 4 a 41'
6.2.3 MINAUITTUUINNITANUFURUSUNANWIMIEBUNBSITNLToUl89ET TNEWNDANS

aa v o

JaiusessesRdviadmsuanduaaudne livinniseenuuussuu Ussnousie 4 dau aadl

v o

1. LLNUﬂ']WSU@\WﬁSUQ']UﬂUﬁgUU (Use Case Diagram) 2. WHUAINATEUIUNITNIUUDY 0T
(IoT Process Diagram) 3. WHUNMNEAUMANITATE U (Sequence Diagram) Uae 4. WHUNIN

ANudUTUSvesaya (Entity Relationship Diagram) @enpdeasiusuifeves Jau1sn wag

(% 6

ANE (2019) FeBNKUUILUUUTINTIANTSIERUNIUAUNTndmemalulagieulesassnds

iesTsInAvadmiuantdugaudnuUsenausig 3 @ eell 1. gieIted (Stakeholders)

2. WHUAINNTEUIUNTYINNUYDY [T (IoT Process Diagram) Wag 3. WHUNINE1IAUMANITaL

(% L3

53UV (Sequence Diagram) hazgidonnasiiu 4n3ngual uazanz (2016) F990NLUUTZUY
ns¥ansiseuskuumeluanmwiadeng Uaddanarnliieduasurinven1su e
a L a a 1% 1 % ‘;j ¥ U
ANNATevinAnw U193 Usenauie 4 diu el 1. ununmveslldenuiussuy (Use
Case Diagram) 2. WNURINI51I91UTEUU (Sitemap) 3. WHUNINAIA ULMA NI T3 UU
(Sequence Diagram) uag 4. WU NANFUTUSYRITaLA (Entity Relationship Diagram)

6.2.4 nmsAnwdeyanisusmstnAnwiiilaainssuudanisauduiusdndnuisie

aa o o

Sumesidnd eulesassnd il onsdninusessesiiadmsvandugaudny wuin

Nﬁﬂ’]iﬁmﬂ’]sﬁa;ﬂaﬂ’]i‘U%ﬂ?iﬂﬂﬁﬂw’]ﬁ]’miz‘UU{f@ﬂ?iﬂ%?ﬂﬁuﬁuﬁ‘ﬁﬂﬁﬂw’lﬁiEJ’S‘L!LV]@%L‘{?!G]

[ 1

LW ouledsING Uil onN13UIN1THas IATITUNGANTTUUNANY191NN1FTALNUTD9T08A A

dmsvandugaudnw asuladn Zaaliuinisteya Felawn viesayn ddndaasuivinis

9

v =

wazaunelloy naaimunin@nel uag Mieane1uia aenndesiu dletindny) uminedy
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awundn (2561) laszyliin n1sdausnmsiadndnendl 2 dwuvan 9 laua 1. n153aU3NIg
atuauNIAnY) kay 2. N153AUINTANUAYENITIETIN IneriienunsensTauINITeng
Fefiseanden fall dawdl 1 msdaunsatiuayunsine Ussneude dinduaduinng
waznunziloy duindnguimsiazinaluladansauna uazanitunw Aalsiasimusssy
W Inerdeaiundn @il 2 msuimsatainisuaznsitmundndnw Uszneusie nesu
Fuligfuionisfin (ner.) nesimuniindnw msUseiuetime nuuinmsmuavounsiy
M3HURUNIATIREeNENTUTITNITIMSNeIUTERINITIBMNINT wae B o uazdiden
Adeatua3Teves Akpan (2016) ind13li31 msTwusnsuninfnedesdanumaneas
dvsuRanssuiivarnuatesaudnissualins nmsamadeu nsUguimauaznisdansosd
wsnAudalgarnelaetn@nwaslasuusnisdig 9 W UsnsaInesayn, Akusiiuag
UsmsliidUsne, Uimsguamuazn1sinassianaunsal Wudu

6.25 nsAnwiteyanginssudndnwid lfainszuudanisanuduiusindne
edumesiindeulosassndafionsdafiviessesidviadmivanitugaudne wuiy

sruUIzhanIdeyang AnssutinAnunlugaliuinis (Station Services) 14 4 3 lauA viosaun

]
v

dindaasiivimauasnunsidou nesimuindny) way Hemeuia Jaliun Toyaiui
L1 1A Tuileanuagiianfiean sIUNINITUTENIANAYTRYAANND LA TEELLIANN

=

UnAnwieglugaliuinisaivaenndesiuanuideves Zakaria, et al. (2014) Fenan3lidn
WoRNITUARTUIINYNASINTNsSenguiiulaedly Avzdideyadruuminifnuluguwuy

< ¢ v a a ¢ v = I3 3 o § v v a v a N
vosdenlild Milmsinsendeyadenlamaniu silisudlanginssuvesyld woinssud
wanaiumuiuananeveazyans Inenistuiinfineuaueswasiiuuiwds fazeg
Tudanlndvaalnsdniiilafonazdiganmdaaiuauisevas Shilin, et al. (2015) Fana11I
n133mingAnssuvesindnwainisaldlunisd1ededalsz@ninmvesuming ey

i sUgnileimusssuesinsuasnsinnistinvesindnwila

6.3 VoLAUDMUL

INATITULALHAIUT TTUUIRNITAUFUNUSTNANE P8 BUasIndoulaaassnas

v o

ien1sdnLiusessesRdviadmsuanitugaudne ddaausuurdmiunsive fall

6.3.1 S2UUTANITAMUFURUSUNANEIA88 UM aulaIassNALNaN1 STALAY

1%

aa o ] U L% =3 S

Jessesfdviad miuantuaauAnunlaimundull Tdedninsesiugunsainiissuuuianis
wounsasdwintu onvazidunumneliiauide welisessuszuuufufnisleleiea (0S)

Fiaulaaiu iBeacon saku



117

[
S A =

632 gunsaidumesidndenlosassndsiilehuldlunsised Ao ugyalaeou
Hurafianunsavhauldiussuuuiinsueunsesduulnsdmidofio Fsfaulasaliass
WaniiodondefugunIniau 4 fiazaindu Wy aursnien (Smart Watch) wazaissn
JoiladnTey (Smart Wristband)

633 n1shivinisveyarnarsunindnyiluanidugaudnwidAeudiwinuasg
wanvany lasluuddedonuiies 4 gadfy laun esayn ddnduasuneidounas
s nesitmtinAnyasiesmeua wihiiy Jeesldsunmsimundadilugeliuing
B 9 ielfsruuaTeunauuazannsolvus LA ldundetu

6.3.4 nMIIANIANFNRUSTNANYY 81adanisluandiaualensEs usUluUTaLNY
fflladu (Gamification) 1i1lU#e Feervaziivszlovinazdunisduaiunisliuinsiu
thAnwludosine q inntu Wieai1smnuynify WasuwaAngsy wiuaisnseanmda

a

ne %30 WaiuUszansnmlunisseu Wusu

1%
YK

6.3.5 TayanginssuinAnwfidafivliluszuuluguuuuiiiend sessesAdiaiy

= N

anansahlUldusglovinsanseiladniiuiy wu nsviuvilesioya (Data Mining) &sdie

&l

landudnuszwuideiinaula wssdunssuiumsiiemanuduiusvestoyaiivousy
Tngyin1sduundssan suuuy Weslgadayaniliauduiusiu LAZYIAMNLIALTUN DL
Andu ielvldesdanuiivg Jeanunsadiluldusenaunisdndulaiiowmuiniesiiuy
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Y
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SZAUANY
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5141321
1 | fifeadasiuszuu (Actor)
1.1 dn@nw (Student)

1.2 t}ﬁﬁﬁmi (Provider)

1.3 819158 (Teacher)

1.4 WU (Manager)

1.5 E:J@LLaﬁzuu (Administrator)

2 | lele¥idtad (IoT Device)

2.1 Wnséwnileda (Mobile Phone)

2.2 UPaudlig (Beacon Device)

3 | lugan151auvesszuy (SRMS - 1oT)

3.1 M55¥URInU (System Identification)

3.2 mMwenleslayaiiednAnuduiug

(System Integration API)

3.3 Uayan13liuinis (SRM Internal

System)

[

3.4 ATUILADUTEAIN (Alert Message)

3.5 MTIATIERveyaTeeu (Report

Analytic)

4 | @siesuazgiudeyaszuy

(Web Server and Database Server)
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STAUAIIY
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514131211

NM13DNLLUUISUU

1| uwunmeesldnuiussuy

(Use Case Diagram)

2 WANUAINNTEUIUNITNINIU [0 T

(IoT Process Diagram)

3| WHUAEIAUMANISAISEUY

(Sequence Diagram)

4 | ununmenuduiusvesdeya

(Entity Relationship Diagram)

Asun1seantuuszuululgass

1 | ANUWNZANNINTINYDIATAUTNNG

UNFAN®WN

2 | enuwangaslunsldugyadneu

(BLE Beacon) snaiuayun1svitausyuy

3 | anuwnngadlunisissuululeass

AOUN 3 UDLAUBUUTDIUS
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K3 YNANUIAAT ASal
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AL TN
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mnetls  Ianuwmangauegluszauiin

wnede  danumngauegluseauliunans

N W A O

wnedls  danumnganeyluseauiloy

1 wneds  denuwminnzaneyluseautiosiian

AU 1 Jayaly
A B ’~
VO — UNMANANUTSIIY
AL

faudl 2 wuuUseiiulsyAnS nnszuudIanIsAnuduiustnAnusne dumasidadaules

Y% o U LY =

asandsiionsdnfiusessesidviadmivanidugaufing

STAUAIY
AU snen1sUsELUY MNNZEY YDLAUDLUY

51413121

1 | #A1un1skeIussuu (Functional Test)

1.1 3an1sgldauszuu (User Management)

1.1.1 msdansteyadldsyuy

1.1.2 Msfmuadnslagldanusyuy

1.2 lugaszydnu (Identify Module)

1.2.1 m3danmsteyatnfnwm

1.2.2 M3danstayaanliuinis

1.23A159AN1SWRUNS LAT UAINTU
Ns@Enwn

4 a4 A gy Y
ledaiiveldnissyysmnu

12401549 ouw ad Yy 1IN A

Tusnsg

1.3 lugauduieu (Alert Module)
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s19n15U5ZLEU

STAUAINY

LAUNSEU

qa

3

2

YDLAUDLUY

1.3.1 NSuARINATRYALINFDY

1.3.2 AN aNveIloyaudLiou

1.4 lugafinnul (Tracking Module)

1.4.1 M39ANT5TRYANIIAARIY

1.4.2 M3AUMTBYANISAARIY

1.4.3 M3ydsoendoyan1sinny

1.5 lugadanistayannuduius (SRM Module)

1.5.1 M3dansteyatiiednnis

ANMUFUNUS

1.5.2 Anuvsnganvestoyaiiednnis

ANMUAUNUS

1.6 lugadns1endayasne iy (Analytic Module)

1.6.1 ﬂ’]iLLﬂ@ﬂNﬁ%@%ai’lﬁlﬁu

1.6.2 ﬂ’J’]QJLMﬂﬂ%ﬁN‘U@Q%@Mvﬂﬁ’W\‘i’]U

1.6.3 ﬂ’]i?‘iﬁ@@ﬂ%@%ﬁi’]ﬂﬁu

AUUTLANSNINA57191UUB952UU (Non-function Test)

2.1 anugnsieslunsimnudeyaind

2.2 anugnaeslunisAumdeya

2.3 anugnasdlunisuuuswnluteya

2.4 anugnasdlunisautoya

2.5 ANUYNABIVDINATNETLARINATS

Uszananaluszuu

2.6 ﬂ’J’]ﬁJQﬂé]j@ﬂﬂ@QNaéJWﬂugﬂLL'U‘Ui’]ENTL!

2.7 AUl UASUSTAIANa

2.8 ANUULIDNBVDITEUU

2.9 ﬂ??Nﬂi@UﬂQN‘U@Qi%UUﬁW&HUW
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qa

3

2

YDLAUDLUY

ATUAMUIEABNISIUIUTZUU (Usability Test)

3.1 ANUERBnNsauYassuuly

ATNTIU

3.2 anusianzadlunisidesnldvianay

AIDNWIUUIDAIN

3.3 Anunzaulunsltavesiesnysuy

VAN

3.4 anuwmingaulunsiddyanualnie

sunlumsdennuving

3.5 anudusnasgiudeaduluns

DINLLUUIBATN

3.6 AnuwmEnzaulun1sufduiusianeu

fuldauseuy

3.7 AUz adluN15INA ALY DIEIU

UseNauUUIDAN

3.8 AMUMLNZAUYDINIS LT A ANNATIAL

AuagkavansauiRnulalaedie

3.9 ANUMINZANYLNRe NS Ule

aevwInugUNSauaNenaiu

AuAMNUADANBYBITZUU (Security Test

4.1 NNSASINFBUANTIUNNTUITINUYD

AIGERANT

4.2 ANSLALADUIDNUTDRANAIALUNNTHU

Taa1u

4.3 ansnanzaulunissnwanulasnie

9955UULALNINTIN
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1 | 3aliusnis

1.1 viosayn

1.2 @ UndqasuIvNIswazIune sy

1.3 NeINRUIUnAnEn

1.4 Yi9ane1uIa

2 | deyaenisuimsiinAnwiainldusnisiesayn

2.1 andadn

2.2 MSOUNLeED

2.3 NSAUNTIIED

2.4 AINAINTTUVDIAYA

2.5 9R5IAIUSANS
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4 | YayawanisusnisunfAnerannnisliduinmsnasianinfnem
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4.5 SEYLIAMUNISIIUSANT

4.6 ANuUDlUANSIEUSANS
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Wamsdaifiviassesfdviadmivantuaaufne

1. szuudansanuduiusinAnundaedumefiindoulesasswdaionsiaiusassas
AINadmTuaaIiuaaNAnY
aiensldanuszuudansmnuduiuindnwisedumesindeulosasndsiionts
Jafusessesidviadimiuaniugaudne (SRMS - IoT) daviuileadreanudlalunisly
Nuszuy Ingwusgldnussuy eenlu 5 nqu Ao dnfnw {lAuinis 8197138 fuimsuay
Aawaszuu nedldauansadifisssuulaanilete uway Aeuiimesdiuyana lagseuuay

WonlerussuuLAS a8 B umasiiin

2. mMadl¥ausEuy SRMS - loT
Alduaansai g vanseuy SRMS - loT

167 URL : http://srm.pongpan.com

3. 1SUAY NITIE9UTZUU SRMS - loT
Weowdgszuuniaiivles http:/srm.pongpan.com agUsinguiinaenisidildau

9 -
FEUU ANINN A- 1

Student Relationship Management System using Internet of Things

Login to SRMS - loT

| Username

| password

2#l A-1 1190 Login iatdnldeussy
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SRMS - IoT = i

Administrator
Member
Station
Member Event
Log
REPORT
Station Report
‘Graph Report

ANDROID APPLICATION

APK

2019 ®SRMS - loT

AN A-2 MTABYNANVDITTUY

SRMS - IoT =

admin
Administrator
_ gADMINISTRATOR + NEW USER
Member
Show 5 v search:
Station
Name Last Login 4 status
Member Event
manager 17/09/2562 14:22 ZEdit U Delete
Log teacher 25/09/2562 12:47 Zedit U Delete
rovider 25/00/2562 12:48 i Zedit U belete
REPORT " =
admin 30/08/2562 10:03 E3 Zedit U Delete
Station Report

Showing 1 to 4 of 4 records
Graph Report

ANDROID APPLICATION

APK

2019 ®SRMS - loT

¥

AN A-3 ey NuazIlygasdmTuNauaTTUY
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SRMS - IoT =

Administrator % MEMBER

+ MEMBER
m Show s v Search:
Station
Student Id Name 4 IME Last Login Status

Member Event

9149 Huewei 867128037550226 25/09/2562 17:15 Zedit U Delete
Log 90909 Jo 355731002315028 10/05/2562 15:44 Zedit U Delete

88888 Jo Sony 355470061943243 24/09/2562 22:06 E3 Zedit [ Delete

REPORT

1000 kob 357631094991610 06/07/2562 16:53 Zedic U Delete
Station Report

4111007 Nualsri Songsom 353123060541920 24/09/2562 21:36 Zedit U Delete
Graph Report

Showing 1 to 5 of 7 records « < 1 2 > »
ANDROID APPLICATION
APK
2019 ©SRMS - loT
'
AT A-4 M0 UIINTINNITVaYAUNANY
Y
— admin

Administrator

<+ MEMBER EVENT + MEMBER EVENT

Member
Search:
Station
Member Station A1 Title Status

Member Event

Nualsri Songsom Academic Services Alert Register Semaster 2/2019 E3 Zedit U Delete
Log Jo Sony Academic Services Alert Check Grade Zedit U pelete

Pangpun Library Alert Return Book ZEdit U Delete

REPORT

Jo Library Alert Return Book E3 Zedit U pelete
Station Report

kob Student Affairs Alert Check Information Zedit U Delete
Graph Report

Showing 1 to 5 of 5 records « < 1 s »

ANDROID APPLICATION

APK

2019 ®SRMS - loT

AW A-5 M198UTIINNSTeLARAlIUINTS
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admin
Administrator ©L06
Member
show 15 v search:
Station
Student Id IMEI v  Station Code Station Name Date

Member Event

o149 867128037550226 FAOD05:C5:6C:43 Academic Services 25/00/2562 17:15

9149 867128037550226 FA9D05:C5:6C:43 Academic Services 25/08/2562 09:20
9149 867128037550226 FA:9D:05:C5:6C:43 Academic Services 25/00/2562 09:12
REPORT

9149 867128037550226 FAOD05:C5:6C:43 Academic Services 24/00/2562 23:42
Station Report

9149 867128037550226 FA9D05:C5:6C:43 Academic Services 24/00/2562 21:58
Graph Report 1000 357631094991610 £5411516-404c-49d1-8151-f81135251 26f Student Affairs 06/07/2562 16:53

1000 357631094891610 5ba6cdac-d154-4473-b11b-815314a%e1da Library 05/12/2561 20:38

ANDROID APPLICATION

1000 357631004991610 €5411516-404c-49d1-0151-7811352512ef Student Affairs 02/12/2561 18:16
APK

1000 357631004991610 €5411516-404c-49d1-0151-f81135251 2ef Student Affairs 02/12/2561 18:07

1000 357631004991610 5411516-404c-49d1-9151-f811352512ef student Affairs 02/12/2561 18:02

1000 357631094991610 £5411516-404c-49d1-8151-781135251 2ef Student Affairs 02/12/2561 18:00

Ai A-6 vthvsuanstayansitdislugaliusng

admin
Administrator
(O REPORT
(L Member Name IMEI
- EXPORT EXCEL
@ station SEARCH
> Member Event show 15 v search:
@ Log Student Id IMEI v  Station Code Station Name Date
9149 867128037550226 FA9D:05:C5:6C:43 Academic Services 25/09/2562 17:15
REPORT
9149 867128037550226 FA9D:05:C5:6C:43 Academic Services 25/09/2562 09:20
Station Report
9149 267128037550226 FAOD:05:C5:6C:43 Academic Services 25/00/2562 09:12
a
_) Graph Report o149 867128037550226 FADD:05:C5:6C:43 Academic Services 24/00/2562 23:42
9149 867128037550226 FA:9D:05:C5:6C:43 Academic Services 24/09/2562 21:58
ANDROID APPLICATION
1000 357631094991610 &5411516-404c-49d1-9151-f81f352512ef Student Affairs. 06/07/2562 16:53
o~
& APK
1000 357631094991610 Sbasedac-d154-4473-b11b-815314a8e1da Library 05/12/2561 20:38
1000 357621094991610 €5411516-404c-49d1-9151-181352512¢f Student Affairs 02/12/2561 18:16
1000 357631004991610 €5411516-404C-49d1-9151-181352512¢f Student Affairs 02/12/2561 18:07

A A-7 vihvsuansteyanenuluusazaaliuinig
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= ELL]
L, administrator
Year ‘ 2018 v |
S1L Member 2
© station
<} Member Event L4
Dec
15
© Log Library: 4
Student Affairs: 4
Academic Services: 17
REPORT
o est use Mac Address
Station Report First Aid Room: 3
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Abstracte==The purpose of this rescarch was to synthesize and to cvaluate
the clements of the student relationship management system using the internet
of things to collect the digital footprint for higher education institutions. The ree
sults of the rescarch showed that the student relationship management system
using the intemnet of things had five clements, which were: 1) identify module;
2) alert module; 3) tracking module; 4) SRM module and 5) analytic module.
The evaluation result of the student relationship management system using the
internct of things to collect the digital footpant for higher education institutions
had overall appropristencss at a very high level and the overall appropnatencss
of usability result at a very high level.

qummmhpmwdw“m
pont

1 Introduction

Students are consadered to be the centre of an education institution. Therefore, uni
versities value the importance of thewr students. In some countries, learning experie
ence outside the classroom 13 consadered more important. Smce the mad-twentieth
century, concerns about a wider leaming experience outside the classroom and the
expansion of university education, which has started in many countries, has rassed the
number and vanety of students. Thus, the university must understand the nature of
student mental health and society, which play an important role in the student’s aca-
demic achievement. Therefore, the concept and direction for the development of stu.
dents and student affairs must be defined [1), as we know that current technology
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brings knowledge and kaming to society [2). Information systems used m higher
education institubions may support the process of academic management, such as
registration, management, ctc. However, the system does not allow close monstoring
of the student’s academic activities, including the evalustion of academic perfors
mance and leaming support. On the other hand, we must accept that, in order to mane
age student relationships, activities and support for academsc performance, it must be
monstored at all times [3). Finding a modem tool that is appropaate withm the infore
mation technology (ICT) age as it now has such an important role with our lifestyle =
very important [4]. At present, the mternet of things has the abalaty to connect devices
extensively and has brought development that leads to an intelligent city and also
more healthy apphications [S]). The internet of things (loT) is a concept that collects,
verifies and manages mformation in real time by connecting to large Internet nete
works and linking between devices as well as people. Therefore, the Internet network
would provide such services including: connecting, managing, recognizing and cone
trolling the communication between people and objects [6). In the digital age, we now
live two soets of lives, cither online and offline. Our digital path is built from our
interactions and behaviour in the digital environment, with our digital footprint as the
key component (7).

One of the first steps, which need to be taken to create an innovation in student
services, is to change the viewpoint. The innovation will not oaly change the services”
methods and their rationale, but also the method of service delivery 1o ensure prompt
access. Higher education institutions must adopt the viewpoent that students are at the
centre of interactions [8). However, with the integration of online social networks and
loT mirastructure, as well as the populanty of Smartphones, identification usmg bee
haviour when accessing online social networks is now a new and emerging concept
[9]). The prediction of the attnbutes and preferences of cach user can be used to ime
prove products and services [10]. Higher education institutions should give pnonty to
the construction of the internet network infrastructure and the preparation of approprie
ate technology, which will make the most impact [11, 12]. Analysis of student behave
tour can be used as the reference point of the universaty's effectivencss. It can also be
medbfonammomlcdmndwmhmlnl.mw

net of thngs to collect a digital footprint for higher education institutions.
2 Literature Reviews

2.1  Student relationship management

Customer Relationship Management (CRM) is currently widely known around the
globe but, for higher education institutions or universities, which are not commercaal
institutions, in order 10 cam the customer’s trust, the relationship between the institue
tions and the students must be managed [3). The purposes of the adsptation of the
CRM concept to higher education institutions are toc

100 hitps/haww.i-joc.org



= Build inbound and outbound conpectons with customers {students )
o Create ssisfaction and loyalty among customers | students)

= Abtract new customers (students)

s Create a competitive edge

= Hetain both new and existing customers {studenis) | 14

Therefore, universities adopted the student nelabonship management (SEM) con=-
cepl in order o mprove the quality of the leaming process and activities ol the stus
demts | 15]. Whale there 15 a lot of research ibat focoses on CEM, only 2 small portion
deals direcily with SEM in the context of the field of education. Ax a nesubt, there =
nat enoagh technological suppart for SEM in undversaties. For cxample, SRM system
archateciure should be proposed o support the concept and SEM techmigques showdd be
imbraduced 1o axd the univeraly s busmess e lligence [3].

U'sang information technology and communmication can belp f0 mamiann a close res
lstiomship with customers, which is beneficial for the organization [16]. The key o
CEM = & desgn a commumication and 1T support channel for front desk and ather
customer comlact pomis. As for direchon seiting for the higher educabonal market,
CEM strategies and implementation must be adapied to the specific comext. Howeve
er, as 3EM = a set of acinviises designed 1o oreate and maimtam the relationshap with
students [16.17], the stmtegy for customer relabonship management wall differ ac-
cording o the types of custome s, depending on their pesitions. i the customer hifie
cycle, starting from amabiating the relatonship with prospects, retxining existng cuss
tomers and rebmbding the relationshap with lost costomers [ 16,1 7). SEM 15 a toal 1h
pronmides leaming a5 part of sustamable development, especially o higher educabion,
which has become mereasingly demanding | 12]. There an: nzks in uang SE&L. 1T the
university does not use il properly, the ultimate purpose cannod be achseved. In order
to use SEA eftectively, an appropnate tool s requared, mochiding the methods o reals
e the concept of student relstomship management comprebensively and systemati=
cally. Although carrently there s htbe research supporting the hypothess that SEM
induces nsk. the Bsues should be considered while managing the umiversity [ 15].

.1  The Intermet of thimgs

The imfernet of things (IoT) 1= the network of physical ohpects or “things™ em=
bedded m electronic devices, sofiware and sersors. Connecting these objects o the
netwark will allow them o collect and exchange mformation. ToT allows the objects
to perceive and 1o be controlled by the exsting network infrastructure. 11 creates the
chamee of mtegrabion between physical objects and computer sysiem, resulting m
effectiveness and acouracy, as well 2 penerating economic benefit. All devices can
b identified using an embedided computer sy=lem, buat they must work (ogether under
an Imtemet=enabled mirastructure. Experis have forecasied that loT wall contmn over
50 billson ohgacts by J030 [19]. A Bntish technology poneer, Kevin Ashion, miro-
duced the conoept of 10T as a network of abjects, which are globally mbercommected
by embedided rifid m 1999 while working 2t Auto=1T Lab, formerly known as Awto=100
Center. Generally, IoT is the more advanced comection of devices, systems and wer=

UOE = Vel 15, Mo 6, 2009 i
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vices than machinesio=machme (M2M3) commumicason and it covers various probos
wcols, domams and applications [19]. The digital technology platfiorm is the bass of
dhgrital bammess amd 1 most have sccess 1o the digitl system. Every organization bes
five lechmology platforms: the information sysiem, customer experience, analysis and
inbelligence, as well as news and information, loT and hesmess ecosystem platforms
|20]- The elements of loT are: A, wdentification; B. sensor; C. commumcation; D
caloubstion; E. service amd Fo semamtscs [2]1]. 16T promotes chamges in educabion,
leammg, teaching, mamaging, experimentmg and trumang 0 edocabon mstitutions,
ele. Curently, loT 15 imbabing an educaton revolubon as it collects, wenfies and
manzges data in real time while connecting o the larger Intemet netaork, comecting
between objects and connecting to people. Therefore, the Infemet network wall pro=
vide the connection, management, percephion and cootrol between people and objects
[B). The vamous methods and technodogies nsd o develop the monfonng systems
are a5 follkews:

RFII} {Radio-frequency identification) = an sutomaticssdentfication method.
Personal imformation s stored 10 an electronic device called a BRFIEY Tag (signal gens
erabar} and 15 retneved by a RFID reasder (intermogatar) using radio regquency [22].
The aflemdance management system 15 employed 1o control and check stodents [23].
The technology, which =5 uwsed o momtor and check gudents in schools, 15 RFID and
IoT. The svdem wes BFIDY technology 1o montor the stodent™s activities and rack
the locatson of the students withm the school™s premises, allowing parties with diffiers
end access nghts, imclodang parents, system admimstrtors and school bus dovers, o
keep track of the stodemts at all tmes, Activities and movement of gudents can be
monsored and tracked by parents, school mansgement and drivers st specified levels
[19].

BLE (Bluetoosth Leow Energy) = a wireless techmology, whach alkews Smarmphone
applications 1o identify the exact locaton of stadents, both mdeor and catdear, with
hdgh accuracy. The sigmal from a beacon can be used o tmgeer the applicason o send
naoti ficatsors. specific to the Hme and locatson. The beacon is o small and mexpensove
device that uses battery power. Camrently, beacon technology s wadely adopied m
vanious hsmeses, including retaol, enterdtmoment, recephon, mnsportabon, bealth
care, ouldoor medm, amd i private locabons [24). The beacon developed mobale
phone applications and servers, which are msed to monstor activity or attendance of a
class with mare than |, 000 pariscipants. Moreover, @f the parbicapants choose 1o aflend
different acinabes, they do not bave to register agan because therr personal inbors
mation has already been saved to their mobike phone application [25].

L3 Stwdent affairs

UMESCCY has been assigned o shady student afTams and the International Associas
tien of Student Affairs and Services Professionals (IASASP) bhas specified the desired
poutcomes of student affairs operation in hagher education institutions as follows:

= A high quality, well=rounded greater learming expenence;
s Improved higher educabion access regandless of ambiyfhack ground;

12 hitpsziasww.i-joe.org



Better retent:on and progress toward graduation

Increased graduation rate

Enhanced carcer/employment prospects
Sustainable mterest in lifelong leaming

A life as a responsible, contributing community member and citizen [1).

Unaversity hife is complex and students must adapt to classes and strive to achseve
a good academsc result, whach is very time and energy consuming. Factors include,
for example, extra-curriculum activitics, a hectic social hife, the noed to get a job be-
cause of financial pressure, being a member of a new club with a small number of
members, communication with friends and family, endeavoring to be both physacally
and mentally bealthy whale facing increasing and decreasing workloads and obliga-
tions, etc. Therefore, it is considered a challenge to succeed in such environment [26).
There are many things relating to the student’s life, which need to be consadered.

Firstly, 1o fully understand student life, thesr Smartphones are automatically and
continuously inspected to evaluate their mental health, academic performance and
behavioral trends.
matic detection and the set of health measures.

Thirdly, to observe the trends in the student lifecycle as it shows that the student’s
positive attitude and conversation levels, low stress, healthy sleep and daily activity
patterns are starting 1o be affected [27).

2.4  Digital footprint

A digital footprnt is the trace of information left by digital service users [28]. The
process of creating the “dgital footprint™ depends on a structured approach, which
combmes mput (collection) and output (value), with a feedback loop that controls the
whole process. The foedback loop will gradually increase the value and adjust the
outcome (value). The process starts from amalyzing data gathered from vanous
sources (focusing on the digital footprint) 1o generate value. The outcome = called
*behavioural DNA® and 1t provides a detaiked description of the person [29). As a
result of the popularity of mobile phones with sensors, impressive growth in the nume
ber of Internet network and social network users, the use of the sensor network m
public buildings, facilities, private premises and the outdoor enviroament, the “digital
footprmt™ left by users while interacting with their physical space in the cyber world
has been accumulating continuously [30). When the current unsversity students are
accepted and join the campus, they wall leave a unique digital footprint in the univers
sity’s IT system. A student’s dagatal footprint includes:
Demographic data
Academic records
Assignments and test results
Library access and borrow & retum history and 5) access to WiFi or other net-
works [31).
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One of the first steps 10 create innovation in student services is to change the views
point of the services by, not only rethinking why the services exist, but also how the
services are provided. The viewposnt has shifted so that students are the centre of all
interactions [8]. A boarding school (BS) is a school where students study and live
which support leaming, as well as good facilatses, including computer labs, and gym
and entertainment rooms, which belp the students to relax and enhance their bram
development. One of the common problems for BS management is that they use oute
dated systems, whach cannot check the location of the students. The application of a
RFID Metric Card system to the school monstoring system is an improvement for the
school mamagement process becawse it introduces the automatic detection of the
movement of the target group and it enhances the safety of the students
[22).Community services m universities can be enabled by analyzing data collected
from sensors in personal mobile phones, GPS of public buses, WiFi or Bluctooth
connecting points in the building, the relationship on the socmal network, etc. [30)
[30]. The development of mnovation in education institutions should align with key
trends, which are:

Image and branding

Creating and changing sustanably

Lifeloag relationship

Technologies for supporting and mmproving student/customer experience [S).

2.6 Student behaviour

Every time a user retrieves a webpage, lots of data is generated in the form of log
files. Analyzing such log files will allow us to understand user behaviour [32). The
behaviour would be different, depending on event and time and it can be observed
from mobik phone usage data stored m the mobile phone’s log files [33). However,
the integration of social networks 1o loT mfrastructure, as well as the populanty of
mobile devices, plays an mmportant role in establishing sdentification, which s the
basis of the behaviour exhibited when using social networks, resulting in 2 new cone
cept [9). The prediction of attnbutes and preferences of each user can be used to ime
prove products and services [10). Student behaviour analysis can be used as a refers
ence of the university's effectiveness. It can also be used to foster organizational culs
ture and manage the lives of the student [11).

The conceptual framework of student relationship management system using the
internet of thngs to collect the digital footpnnt for higher education mstitutions as
shown in Fagure 1.

Figure 1 shows the conceptual framework of student relationship management sys»
tem using the intermet of things to collect the digital footprint for higher education

104 https/faww.i-joc.org
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Fig. 1. The conceptual framework of student relationship management system using the inter-
net of things o collect the digital footprint for higher education institutions.

3 Research Objectives

Our research objectives were as follows:

e To synthesize the elements of the student relationship management system using
the internct of things 1o collect the digital footprints for higher education institus
tions.,

* To design the clements of the student relationship management system using the
internet of things to collect digital footprnts for higher education institutions.

* To evaluate the elements and wsability of the student relationship management
system using the mternet of things to collect the dagital footpants for higher educa-
tion institutions.

4  Research Methodology

The rescarch was conducted in three phases as follows:

Phase 1: The synthesis of the elements of the student relationship management
system using the interncet of things to collect the digatal footprints for higher educa-
tion institutions by reviewing documents, Isterature and related rescarch, including the
following references: (16}, [22], [34]. [35]. [36]. [37]. [38]. [39]. [40), [41].

Phase 2: The designing of the clement diagram of the student relationshsp man.
agement system using the mternet of things to colkect the digital footprmnt for higher
education institutions. The rescarch mstruments for this phase were: 1) the clement
diagram of the student relationship management system wsing the internet of things to
collect the digital footprnt for higher education institutions and 2) the sustability
evaluation form of the designed clement dsagram.,
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Phase 3: The cvaluation of the student relationship management system using the
internet of things to collect the digital footpant for hagher education institutions by ten
experts who had experience m the field of student relationship management (SRM),
the internet of things (loT) and information and communication technology (ICT)

usmng purposive method.

5 Results

The synthesis of the clements of the student relationship management system using
the internet of things to collect the digatal footprnt for higher education mstitutions
are shown m Table 1

Table 1. The synthesis of the clements of the student relationship management system using
the intemet of things to collect digaal footprint for higher education nstitutions.

Resecarch
Stvdenmt | Mavia, | Melivna,| Jie  |Sabew| Seimivas, |Mboun | Begider, | Jitem- | AM
Relationship | Mari- | | Mohd, | Jowice, | rapong. | [38] | Prashent | goun |Marijana,| dra, |dol
Maenapewenthed [16])| Zariwa | Jano M | Sehchai b [38) | Zarics, |Hywsg-[yoth
Sysaom wring Mobd. ond| gy | 138 Sundare- | tlesksan-| it |ipeny|
the Mohd 22 vadanas, drw, Milen| Moens,
Internet of Me- 139 |askink,
Things Aeshwor, Danivk
Pravesna oy
and
| sro-
[
JL ]
m v 7 v v v v
Alert Madule| ¢ v v
Teacking v v v v v v -
M Modsle v v v v v
- = v v v

According to Table 1, the synthesis of the clements of the student relationship
management system using the mternet of things to collect the digital footpant for
higher education institutions consisted of five elements:

Identify module

Alert module

Tracking module

SRM modulke

Analytic module

The design of the clement diagram of the student relationship management system
usmg the intermet of things to collect the digital footprnt for higher education institue
tions is shown in Figure 2.
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Student Relationship Management System

using the Internet of Things

Fig. 2. The clement dsagram of the student relationship management system using the imtornet
of things 1o collect the digital footpnnt for higher education insttutions.

According to Figure 2, the clement dmagram of the student relationship manage-
ment system using the intermet of things to collect the digital footprint for higher edue
cation institutions consasted of five clements as follows:

Identify Module is the module that interacts directly with the users. Ths module
works when the user passes the sensor spot, the system will send user data to the da-

Alert Module is the module that will send alert messages or notifications for users
to interact with the system.

Tracking Module is the module that stores the usage data when users have passed
the system devices.

SRM Module is the module that will send the information to the users by manage.
ing the data that is sent from the sensor spot according 1o the mdividual requirement
and will be repeatedly updated when usage has boen detected.

Analytic Module is the module that analyzes the data stored in the system and will
be reported as a conclusion result for people who officaate in management who make
the relevant decsssons.

The evaluation of the student relationship management system using the internet of
things to collect the digital footpant for higher education institutions is shown m
Tables 2 and 3.

Table 2. The evaluation of the student relationship management system using the internet of
things to collect the digital footpeint for higher education institutions.

List of Evalsation = S.D. Level of appropriateses
[ Tdentity Madule ) 0.0 vory high
Alort Madule .00 0.00 very high
| Tucking Modele 389 S very high
SRM Module 4.50 0.71 very high
[ Analyes Module .00 0.00 very high
| Yeusl 4% o.14 very high

According to Table 2, the overall evaluation result of the student relationship man.
agement system  using the internet of things to collect the dagatal footprint for higher
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education institutions was at a very high appropnate level (f= 4.90, S.D. = 0.14).
Considering cach stem, every item was at a very high appropaate level.

Table 3. The usability evaluation of the student relationship management system using the
intemet of things to collect digital footprint for higher education institutions.

List of Evalustion % | S.D. [Level of appropriatenes |
[The suimability of loT devices in tormm of supperting the sywcem| 5.00 | 0.00 vory hugh
15 cutiulity o digital fockor at mamsrcnent 500 | 0.00 oy hugh
[The systom porformance 4.50 | o7l very high
The susanlity for implomentation 5.0 | 000 vory hugh
Total 8 | ols very high

According to Table 3, the overall usability evaluation result of the student relation-
ship management system using the internet of things to collect the digital footprint
for higher education institutions was at a very high appropnate level (f= 4.88, S0, =
0.18). Considenng cach item, every item was at a very high appropriate level.

5 Conclusion and Discussion

According to our evaluation results of the student relationship management system
using the internet of things to collect the digital footprnt for higher education institue
tions, had an overall appropristeness at a very high level and the overall appropraate-
ness of usability result was at a very high level, which showed that the experts had
agement system using the mternet of things to collect the digital footprnt for higher
education mstitutions consisted of five modules mcluding: the identify module, alert
module, tracking module, SRM module and analytic module.

The identify module is the module that interacts directly with the users, sends user
data to the datsbase and identifics the information regardmng the user, which s m
accordance with Sahoo, who stated that the sdentify module will receive the data from
an authorized user for authentication and proceed to the next step within the applica-
tion [36].

The alert module is the module that sends alert messages or notifications for users
to interact with the system, which is in accordance with Jirspong and Sakchai, who
stated that the alert module is there to provide information to the users [35).

The tracking module is the module that stores the usage data when users have
passed the system devices, which is in accordance with Mboungou, who stated that
the tracking module was used for managing and trackmng campaigns for the target

38
wﬂs&\l“bhkmuwuhﬁtﬂmbwmww
ing the data that is sent from the sensor spot according to the individual requirements
and will be repeatedly updated when usage has been detected, which is in accordance
with Bozidar, who stated that the SRM moduke can automatically send indivadual
information about the leamning activities to the users [39).

108 https/www.i-joc.org



The analytic module is the module that analyzes data and can be used by people
who officiate in management and make the relevant decisions, whach is m accordance
with Mboungou, who stated that the analytic module provides user and transaction
data analysis in order 1o improve the relationship with customers [38]. In terms of
implementation, there should be more rescarch on the context of higher education
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The Student Relationship Management System
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Abswact -~ The objectives of the study were as
follows: (1) te study the student relationship
2t system pr via the internct of things,
(2) to design the student
l)‘amnthmwdh-ﬂﬂ)
refatioashi, system
mvhl&h&nﬂd“nﬂﬂb’u

relatioaship

system pr via the internet of things

consists of five parts: (1) Ideatify, (2) Differentiate, (3)

Interact, (4) Customize and (5) Report. After analyzing

&tdﬁln&nﬂmmmﬂm‘d(&

ustion of the 2 aa

mvﬁﬂc“dﬂmnsuavmw

appropriate kevel (X = 485 S.D. = 0.34), which can be
applicd to real situatioas.

Keywords ~ process, Intermet of things, student
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L. Introduction

Atpual.nmtyshdﬂycm

improving the quality of lcaming and the students”
leaming activitics [1].[2].As part of wniversity life
students have to adapt themselves, both in class, to
classroom, to learn many things from the world
around. In addition, they bhave to have time
family, and try to maintain their physical and mental
health to achicve bal and in all matters.
Therefore, these issues can be comsidered as the
challenges that students must cope [3).

Applying 7 o
(SRM) 1o Higher Education Institutions (HEls)
incvitably allows students get good experi and
satisfaction in life and lcaming [4). Student services
are impoctant, and they are the main function of the
my}'wm uhnndbapamun
good ecnv and educati quality, the

that provid dent services  have to be
mpechensive and adeg Theref dent’s
SCrVices are idered to be an imp ngth of
the university [5]. Student’s behaviour is reflected in
various forms, and it can be used as a reference
wih'nlheuivaﬂy':in'e.\\wilis-m

students. cpts was developed to T of or stud the
fntionships with stedents. This places imp P | who arc involved in providing student
on maintaining mformation about students who have senvices, hers and have o
a relationship with the Y, including T T T Ao e
them to create or improve the university's strategics
DOt: 10.18421/TEMB4-46 in order to promote a good image of the university
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an educational revolution because it offers a good
and safe i for stud which is an
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Internet of Things (loT) in tracking. This cmables
educators to check the activitics and movements for
children in schools, because loT will gather, check
and monipulate data instantly [10)]11] and other
interesting examples of tracking with loT for HEIs
such as to track and management assets for support
good governance and to monitor student and
management digital footprnint  support  student
scrvices and analyse student’s behavior [12]]13].
Digital footprint arc traces of mformation
obained via the internet users, which are considered
to be persomal information collected by the system.
There are jobs that this information to make it
more valmble and useful [14].Vaniety of rescarch
will synthesize the process in order to obtain a
suitable rescarch, which will cause good output and
outcome able to develop students to mect the needs
and support uscful for HEls such as: the digital
knowledge enginceringbased leaming process[9]).
assct supply chain mamagement process [13], the
leamning process of scientific Imagineering through
AR [15]), multiuser Interactive keamming processes
[l6]-dhmdwm-dw
twin [17]). The mtemct of things for cducational
purposcs compriscs four parts: people, process, data
and things. The process plays an important role in
mmm-ﬂwumu

TEM Journal — Volume 8 / Number 4 / 2019,

3. Methodology

This study was conducted in three phases as
follows:

Phase |: The findings of the student relationship
were conducted by reviewing documents, literature
and related rescarch.

Phase 2: The design the student relationship
managerment system process via the internet of
1) the student relationship mamagement system
process via the internet of things and 2)the evaluation
of the process designed.

Phase 3: The evaluation of the student relationship
management sysicm process via the internct of things
was conducted by ten experts who have experience m
the ficld of the student relationship management
(SRM), the internet of things (IoT) and information

BT
ettt | =2 PR —— = ey
Vi g | Managersert Syriean s
vy it of Thirg
vimret o
g = 1t
B wenare
b ey =3 g - betavis
At
Figure I: The concepaval framework
4. Results
Phase 1: The findings of the student relationship

management sysiem process via the internet of things
are as shown m Table 1.
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Table 1.  The findings of the student relationship manogement system process via the imsermet of things.
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According to Table 1, the findings of the student
internet of things are divided into five parts as
follows: (1) Identify, (2) Differentiate, (3) Interact,
(4) Customize and (5) Report as follows:

1) Identify is the first part in which students and
loT access services stations including the library,
room.(show Figure 2) The SRMS will identify the
student’s data, such as code, name, ficld of study,
contact information, and then it will gather their
Sigital f .

2) Differentiate is the second part in which the
SRMS differentiates students by value and by need.
according to the services provided by HEL, such as
eoducation level, activitics of interest, subject arcas
studied, ctc.

3) Interact is the third part in which the SRMS
interacts with students, such as giving initial
grectings by identifying their name, to leam their
needs and create an initial impression of the service.

4) Customize is the fourth part in which the
SRMS checks the student and the SRM database in
scrvices stations, including the library, academsc

SRM then offers data services that are suitable or
special to cach student. The SRMS will create greater
satisfaction that the student will remember, and they
will learn 10 use the service the next time.

5) Report is the final part in which the SRMS
an overview. The student summary report contains
the digital footpent from the four services stations,
the library, academic services, student affairs and the
first aid room. The information from the SRMS =
instant, accurate, consistent and appropriate. It
provides information to enable good decissons to be
made in order to improve the scrvices of the

university,

The relevant actors and the respoasibility of the
student relationship management system process via
the internet of things include:

* Administrator who maintains the overall
picture of cvery part of the system in order to be
cffective.

* Students who receive the service, and who
are digitized t0 access the services stations.

¢ Provider who maintains the service
information at the service stations including the

TEM Journal - Volume 8 / Number 4 / 2019
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library, academic services, student affairs and the * Manager who tracks all the data, both about

first aid room. providing student services and student’s bebaviour.
¢ Teacher who moaitors the information about  This information is used for decision making and to

services and the behaviour of students, so that it can  improve the service of the university further.

be used in the arcas of teaching and kaming, and

other uscful arcas related to students.

The services stations of the student relationship management system process via the internet of things are
shown in Figure 2:

12
gy

153
o
&

Figwre 2 : The Services stations of the sswdent relationskip management system process via the insernet of things

Figure 2 indicates the services stations of the student relationship management system process via the
internct of things. These include the library, academic services, student affairs and the first aid room.

Phase 2: The design of the student relationship management system process via the internet of thingsis as
shown in Figure 3.

Figure 3 : The student relationship management system process wa the internet of things

TEM Journal - Volume 8 / Number 4 / 2019, 1429
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Figure 3 indicates the student relationship
process via the mtermet of

the first
system process via the
internet of is divided into five parts, as

which works with a beacon station. This system
collects the digital footprint, which are traces of
information left by students afier they have accessed
the SRMS via loT. The digital footprint is stored,
and it will be analysed and processed in order to
extract uscful information.

The output of the student relationship
management sysiem process via the internet of things
consists of the following two clements: (1) student
scrvices are analysed based on the digital footprint
collected to summarise the results of the message
notification services provided from services station at
the library, academic services, student affairs office
and first aid room. (2) Student behaviour is analysed,
and #t is based on the digital footprint collected to
summarise student's behaviowr including service

Phase 3: The Evaluation of the student relationship management system process via the mternet of things, as

shown in Table 2.

Table 2. The Evaluation of the student relationship management system process via the internet of things.

List of Evaluation i S.D. ""'g !"i!
Input (Internet of Things)
RFID 5.00 0.00 very high
|_Beacon 5.00 0.00 very bigh |
Services Stations 425 0.46 high
| Process
1. Identify 5.00 0.00 very high
2. Differentiate 4.88 035 very high
3. Interact 4.75 0.46 very bigh |
4. Customaze 5.00 0.00 very high
S. Report 5.00 0.00 very high
Output
Studcnt Services 4.63 0.52 very hugh
» 3.00 0.00 very high |
Total 485 034 very high

According to Table 2, the overall result of the
cvaluation of the student relationship management
process via the internet of things was at a very high
appropriate kevel (X = 4.85, S.0. = 0.34). Considering
cach item, most items were at a very high appropriate
level, exoopt for services stations, which was at a
The overall evaluation result of cach part of the
internet of things was at very high appropriate
levels, as follows: 1. ldentify (£ = 5.00, S.0. = 0.00),
2. Differentiate (£ = 4 88, 0. = 0.35), 3. Interact (£
= 4.75, 5.D. = 0.46), 4. Customize (¥ = 5.00, 5.D. =
0.00) and 5. Report (£ = 5.00, S.0. = 0.00).

Considering each item, every item was at a very high
appropeiate level,
8. Cenclusion and Discussion

According to the cvaluation results, the SRMS
process via the loT to collect digital footprint had an
overall appropristencss at a very high level.
Considering cach item, most items were at a very
high appeopriate level except services statioas, whach
was at a high appropriate level, and it showed that
the experts had consistent opinioas. As it is shown in
the finding results, the SRMS process vaa the loT to
collect digital footprint is divided mto five parts as
follows: (1)

TEM Journal = Volume & / Number & / 2019
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Identify, (2) Differentiate, (3) Interact, (4) Customize
and (5) Report.

The first part was Identify in which the students
and loT accessed services stations, and the SRMS
collected digital footprint. This is in accordance with
Machado, Oliveira and Souza [20], who stated that
Iheidaﬁfyi‘mle.nlkﬁvdfanof
contact in the transaction with the agency.
Differentiate was the second part in which the SRMS
differentiated students by value and by noed, which
is in accordance with Ahmadi, Nilashi, Ibrahim and
Rad [23], who stated that dividing the alumni into
two parts is based on their value, and according to
their noeds showed that cach person will have
different levels. Interact was the third part in which
the SRMS interacted with students, such as giving
initial greetings. This s in accordance with Mouyabi
[24], who stated that organizations that use strategics
to mteract with customers will be cffective, and
effective in a better way to manage customers.
Customize was the fourth part in which the SRMS
checked students and the SRM database in services
stations and offered SRM data services that were
suitable or special to cach student. This is in
accordance with Adikaram, Khatibi and Yajid [26],
who stated that if an organization understands the
nocds of customers the service will be adjusted
accordingly. Report was the final part in which the
SRMS reported on the services stations and provided
an overview. The student summary report provided
Information from the SRMS was instant, accurate,
consistent and appropriate cnabling the mstitution to
make good decisions in order to improve the services
of the universaty. This is in accordance with Mouyabi
[24], who stated that every process should have tools,
technology and software to help managing in order to
have more work efficiency.
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