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ABSTRACT

Attendance check of student is considered as one of the important things because it is a
part of information that is used to judge grades at the end of the semester.

By usual Attendance check, there are many ways such as making a roll call or sign their
name which is outdated method and take much time, but later the technology has adopt with
attendance check such as QR code, But most of these old methods is still inconvenient as it should
be ,it is a waste of time to do learning activities and the attendance information can be missing.
There may be fraud from students such as checking as their friend’s name or checking and leave
the classroom later. It is difficult for teachers and students to check the information.

Therefore we have developed attendance check system using BLE.The advantage of this
system is that it helps to reduce workload of teacher. Since most students have mobile phones that
allow students to check an attendance by themselves and prevent fraud, easy to use ,reduce data
errors, reduce document storage, increase efficiently for checking , reduce the problem of old
checking method and it is good for measurement and evaluation at the end of the semester.

In each classroom has a device that is responsible for sending BLE signal. The advantage
of BLE signal is that they use less energy and time to create connections like old Bluetooth and
nowadays all smartphones are able to receive BLE signal It is convenient for student to use this
application that developed by React Native to check an attendance , then teacher is able to check
the information of student whether it be inclass or later , Moreover teacher can manage enrollment
student , subject information through the website developed by React. All of that are connected by
a database using Firebase Firestore that is serverless which makes anyone interested in this system

can use in their institute.
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2.1 React
A . A g A A A A o Y o < A
React i ® Javascript framework Nt uinseeiionso lavsisdmsumswanndy loah
Y [
Facebook Wanvutazila linann 1918 T liidea1491e nehivdnued React Anasie
1 A [ o J < @
drudanof 14 1ae React 921910190015 ludIu View 1091111309104 a0N15 MVC (Model
. = A Y I I ' J v Y 4
View Controller) Iagfigauaunomsusnniiudimiludius won Ianu 182 React 9215 u1903
\ y 2 3 v S A A & 93 7 a
arvdsznouiutunilunAuuuLAY @19910 HTML uuiauivianid vt Iia@en
= a 9 Y] Y a 9 [ ~ 1
F¥qTaglpaudaimsnarniidveuang 1¥a1w1 HTIML Tupisudainaod1afed ua
<3 1 1
1 Reacttsrausaaiantidv 1@ Taen1310eun 117 Javascript i3 837 Javascript Syntax
. (g 9y [ 4 Y B 1 '
Extension (JSX) 1A JSX 92 Uanbaizna1on U HTML UgUIINAY Javascript LANIT 1T
SN 1 o v Z 4 <
o d luaru1s01in ISX Juaadna'la laense Tavazdosi1u compiler tfouasliilu

Javascript Unataoney Wandun 4aadna ISX 80n1A0 ReactDOM.render()

Tsunsu 2.1.1 Wan¥u ReactDOM.render() Mtilu JSX

ReactDOM. render (<hl>Hello,world!</hl>,
document.getElementById ('root'))

T1)sunsu 2.1.2 1@ HTML

<html>
<body>

<div id = “root”> </div>
</body>

Y] o d d v
A9819 2.1.1 HAANFWINTY ReactDOM.render()

<html>
<body>

<div 1id = “root”> <hl>Hello, world!</hl> </div>
</body>
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Only show products in stock

. Name Price !
|  Sporting Goods 3
[Football _$48.99 ]

| | o, ey i W - = 4

| [Baseball _$9.99
| Basketball $20.99

Electronics |
. [iPod Touch$99.99 ]
|

[iPhone 5" " $398.99
[Nexus7  $199.99

31 2.1 #79€13M13119 Component
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Tas1n33 2.1.3 M3a319 Component

class Hello extends React.Component {
render () {
return <p>Hello World!<p>;

11J51th 53 2.1.4 P53 Component 311%

class App extends React.Component
render () {
return (
<div>
<h1>This is App</hl>
<Hello/>;
</div>

) P
1 TU5un5u 2.1.3 1@a$19 Component ¥031 Hello Yuuutazisonly Component

Y Y
Hello 11 1uT1)5un5w 2.1.4 Tasanvaizmsidonlaiumiiouiums ldunn HTML
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2.1.2 DOM 1aiiou
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Virtual
DOM DOM
Component)
Re-rendered 71& k
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1) 1WA Component 1 IMMINAITEAINNATY @115t ¥y developer
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¥1nn31 1 AU 111 Component @199 531D 9n15 1 na v 19 In 1A% 1%
Y
Usgndanar lumswannnnnnmswann luinivuea
) [ Y v a @ 4 . . 9
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! . . 9 = o U Y o
i38n71 React Native 39190181 Javascript LOLHANMIAIUNIAHMIDUAY React ¥ 1
~ 9 ?2’} = o g’; < 4 a o 9
EeusasuAsIEnsanmuIeIn leduazuol wangu 14
3) finqudanuvef 19 React AOUG1914 1) 13U Github , Stackoverflow ¥11#1il 0
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2.2 React Native
. =~ . A o A o Yo N

React Native 19 Javascript Framework M TaguSEN Facebook Taelasun1saesanin
910 React WdmSumsadaeUnamduuuy Cross platform A9 i0S 1ag Android ¥4A19910
MInaelnamFuL VRN AW Lend 1 Tae i0S 19A181 Swift 18 Android 19A111

X Y o o B o A o Aqu R v = P
Kotlin , Java otinwandesnisiatelnamsunlsau lansaesszuuszdeauion Ida

- 2 < A
@09%A React Native 34 It uud lulymii Tagldmsifowiisansufsanaimisaly ldna
AOITLUL
< { ]

U React Native t51a13050a5 1911130 18 Taemsdeunizn Javascript NFenN Javascript

Syntax Extension (JSX) Jag JSX dzianyazAa1eny HTML NRgus Javascript
9
nanmsnaetnansu Iagld React Native Hnund1ei React 110 713015 14107370
Aq Yoo ' o= g Ao q YA .
VY99 Component L R R R GALTO TR IEAN Javascript mgﬂumsﬂwa‘ﬂmﬂmaaﬂ React Native 41
Y
T4nu Tngenuil
. Aas A o 9 a @ o g’/ = A 9
React Native 4351131711 110U ARG U A 1371501 UDUNIA095 VY FIADMT 19 React

Native Bridge 1@# React Native Bridge ABAFONTLH I Native Modules N J avascriptCore

1aziNIEUIUNITNINIUITEN I Threading Model

2.2.1 Threading Model
Threading Model 9032111591971 218 11U React 1011 WAIATY React
Native BuFUIN AIVIUNTILRATUA LA IFIT
1) Main thread (Native Queue) A0 Thread Han¥o3fla Native v nan
duanael 19 Tﬂfﬁ]zﬁNmﬁ’uﬁﬁuaﬂwﬁm%’ugmﬂﬂﬁum Tagvz Iviaauoi
wazdali¥ IS thread sremuitedalsan Javascriptuazmmﬁaﬁ’uﬁnuﬁﬁxﬁwﬁu

Y o 1 e ] 1 o . [
Tdunisnanseuaz Brudmaiiiaggnaiuat 116e Javascript thread H1U React

=

. Y v
Native Bridge Tunilansan Javascript Qﬂj‘ﬁaﬂ Javascript thread 9 zﬁﬂ%ga
o a o
ﬁj@\?ﬂ15Qﬂlium@iﬁ\iﬂuﬁﬁj’lu@ﬂwmﬂGlfu
. A y . I J Ao A @
2) Javascript thread (JS Queue) A® Thread i Javascript WUFIUNIANITNYIND
Javascript Code 11 Business Logic GI'N‘]
= t:' Y o o w 1 1 td' .

3) Shadow Thread (Queue): A® Thread nl¥sanssaunouad’lai Main Thread

Lﬂ' U 1 a 1 9
LW@@WLﬂﬂﬁﬂu@]ﬂ@@Eﬁ%

=1

4) Native Modules Thread ?d’li’) Thread A9 Native #9UaN@190 1 thread DUND A

£

v
a

Y )
a5190UN1A28 React Native 108151210150 a519 Native Modules LW D L
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52 ANTNNUDWDUNATUIFY 1BANITIANIT animation WIDATUTLUIANAIA

Towuralvg) 139 Native Modules Thread 1011111111015 Y04 Javascript thread

RN Bridge

(Java/C++)
Andorid -Java _ _ _ " _  _ _  __

10S - Obj C /Swift =~ = = — — — — — — —

1. Start application

["AppRegistry”,"runApplication”,
“myApp"”]..

2.Create view, init value, ete

...[43,43,43,43]
RCTView {transform:[{"'scale1}..

g‘ll 2.4 éﬁﬂd]dﬂﬁﬁﬁ]ﬂﬂl@ﬂ React Native
Y I X o A a @ A y . 1 o
mﬂgﬂ 2.4 L!ﬁﬂ\icl‘ﬁmuﬂﬂﬂﬁ‘I/INTINIE)'HL??JL!@‘]JWQL?]‘]SH Lillmﬂﬂ\i Native @NA1UD

= a o = . S . 1Y <3| 1w 1 =
mMsFuelnandu 11 JavascriptCore ttaz il JavascriptCore aounauN T umMAI5A199 ¢

o 3 a o 9 A A
Putlulumsuaasnaveeilwansu Tasvoyandwnivilugiuuy JSON
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2.3 Firebase Cloud Firestore
. . A a Y A g
Firebase Cloud Firestore 19 mmigmmayjaﬂizmw NoSQL N1iJ1t111) Document Database
A < Y . ] v Y
iUy Key-Value 1n8 Document %Qmﬂu"lﬂu Collection ¥3N17 Query LT19EABDITIN

Query Form tiloiin ldamsnudeyaiitsidosns

2.3.1 Data Model

v o

1) Data fio foyanionfionlanudsnusluenms WuswazBoaiion 11

Tunedwansuae 1)

A = d' [] 9 = Y @ ] d'
2) Document ADNISE 8NFONUIVOITOYA U Firestore 1f5o0 IdnDona15 1 1EUA
g v 4 4 4
gninuegluuiy Tagnioluvzasenouaie ¥o Document Key , Value 330409
Y x Y
Document #1411 Document 84 8 nN4n18 11 U939 Document 111508314
. 9 ' ~ ' q h 2 g ~
Collection G]S?)i!@gﬂWiHliEJﬂ’ﬂ Subcollection T@EJGL‘L! Subcollection HUINTIUITDY
9y
Document 9181118 n13dOU Subcollection Ansmztiaansnih lagega 100 drdw
9
¥u
{ 4 < Yy o Yo
3) Collection ABNII 38N FDVYDINITLNUKAIY Document Mad801 11/Fou & nunuay
A = . = VY a4 « o
aasNNEnaIHa1s 1l G3lu Collection ¥4 1@ T ldvoyanNyianianuly
[ Y = Y a A 1 3’.; [l =%
e Document U],ﬂ 1w Collection 32ADININ I Document 111111 ”luﬁunmmaya

ﬁuw% Collection Suvlﬁ}

o

—— data

— document

31 2.5 msnfSeuiey Cloud Firestore Data Model iy ulaanans
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2.3.2 Query form

& Y Hq9 A a 1 o v ) X 9 o~ &
Quﬂyﬂmnﬂ@Iﬂﬂﬂl%fW@ﬂﬂ@@ﬂUﬁTumﬂ%a Firestore LUDIAUN4 LHUUAD

[

9
CRUD(Create Read Update Delete) A170819U04 Query Form HUUN199 WA

1) Create Query Form

T151n353 2.3.1 A20819 Create Query Form

firestore.collection("list") .doc ("studentl") .set ({
name: "anonymous",
id: 33,
available: true

1)

A v q YA A AQ 9 .
90 T1)sunsw 2.3.1 ABNI3 A3 1%1Y Document %0 Studentl MNVIDYA name , id
, available a111 Collection 4071 list

2) Read Query Form

Tasinsu 2.3.2 10819 Read Query Form

firestore.collection ("list") .doc ("studentl") .get ()
.then (function (docs) {
console.log (docs.data()) s

})

A o YR Y A
InTYsunsn 2.3.2 A9N15T91MAIUDYAIN Document 3O Studentlitay
Collection G'lﬂff) list

3) Update Query Form

Tsunsa 2.3.3 Mede Update Query Form

firestore.collection("1list") .doc ("studentl") .update ({
available: false

1)

) @ 1 <
vinTdsunsw 2.3.3 Aemsdelionaadoyadiu available 11 false 90Ty

Document glsf’f) Studentl ttasCollection glsf’f) list
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4) Delete Query Form

T151n5% 2.3.4 A20819 Delete Query Form

firestore.collection("list") .doc ("studentl") .delete ()

310 T1l5un51 2.3.4 Aom 3§19 al Document ¥® Studentl 910 Collection ¥® list

2.4 Expo
A e . A 9 ' o A o g
Expo A® Software developer Kit 13® Library Mdaelunsia el wamyuaie
- P 7q Y ° Y 1o o '
React Native ¥455g Towi ludiunmssiwiennuazaln lauminnaun wunisnaaeuuel
a o H (] a g: < a o
warnyu Taeh lidoafnds SDK 404 Android tiaz i0S Na13150 build iaiwansusenin Iae
1 Y Y gﬁ = 4 ~ o 9 Aa o 1 gl.: ~
HIUSZUBYDY Expo 18 W3 ouna¥lioes Hot Reload Nagonaaniiuolwamaulninnasad

Taaiimalasunilas

Y o
2.5 UYENAINUA (BLE)
a o 4 v)/ 4 4 . y oo
BLE floanymzmideds 1imeieenuuunuioszezn bilnawinuag lewasaud
f .
Tagld GATT Tumisaauaumsaons
=) 1 & A d’ =) é 1 é
BLE 9@ 2U % 1199931193911 Bluetooth 4.0 11az1dn¥@i380 111971 Bluetooth Smart &4
g A o o S0 Y @ o v oA 9 l 1 19
Wurenumsaaadimsugunainlsndenua dagiiuiimsldauesisumsvasuas ldn
I U ' 1
Yuduaiuniiauag Smartphone ,Laptop, Sensor tiaig Wearable Device $114¢)
2.5.1 ARENDAAY
Y v ;
2.5.1.1 Tsnwasaueh
Yo P v ¢ A g Yo Y o A o
BLE lasumsesnuuuinaataasauisie Taionsns ldwasaundwin
4 4 o o v o g’/ 4 1 I 1 [}
Tagreaziildonsinis Idwasaiudniu gilnsal BLE azodluaniug sleep iludiulng)
A A ~a s /g Y q9 o 0 v v v Yo -
Wenadnuary gUnsalinazgnnszguInnauinutazaIvonuna U 19n Y PC 130
@ Y o A YA v & (% A 1A
Smartphone Iagoni1ms Igwasaugegaiiiuly1dfe 15 ma mniu wasaumagegn 1 pA

< [ { . I 1 .
ganaanunldvue Active oeidlu 10 (M1d4 Classic Bluetooth

Y v Y J
2.5.1.2 1nulanuginsal

v
= o

onazi 1w ld521 919 Classic Bluetooth ttazlszansmndmsy
=R A

4 ~ 9 a a 9 1
Qﬂﬂiﬂﬂﬂﬁﬂﬂ@iu@ﬂﬂﬂﬂ%uﬂm@ﬂ%ﬂﬁ@ﬂuﬂllqﬂuﬂ

1) Dual-mode A9 1115011911 1d33 BLE t1azClassic Bluetooth
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2) Stand-Alone BLE fio m3dlSuannldmungiugdnsaluuamessvoodis
DATINITAUNAINUNAN
(v | d' A
2.5.1.3 anudasasenaznnuirens
BLE 1% Adaptive frequency hopping (AFH) I¥ 11oUNU Classic Bluetooth 4

[

D) vy yq A N vy A
‘V]"Iclflfi BLE mmiaﬁway’a“lﬂcluﬁm’maawmam‘umu LBU ‘UTH,I?NTL!,I?Q‘WEJTUWE] 4D

Y @

~ Y o 9 =2 A ) ] a g
1/1i]zaﬂ@mnuuaz@mwmﬂ%wammmmﬂ% AFH 294UM5aa914 U Y09%09A 01 Y 40 -

A g Aq .
2 MHz tnunagilu 79-1 MHz 7119144 Classic Bluetooth

2.5.1.4 M3ADEIINOUNY Wireless

D.

119 Bluetooth , Wireless LAN ,IEEE 802.15.4 tazdnHa18Aa un 14D

]
=

' ¥ ! W\ N y {g ¥ &
@W1zA191% 2.4 GHz Industrial Scientific Medical (ISM) UviaemaluTagn lsaauni1ua
J [ [ (3 o Y a A = 49! =K 9 =1
FIAU MITUNMUNUVOIFYIUILI 1N se@nTnmanas, U Latency NN 520D9ADIN

9 a 1 9 [ -9 Y
nsud luanuAanale nazdsdoyalvy dygiusuniuainisognaanou ld lagn1s

ponuUIENdyanauUNrEuasnsHu Tuns e sdann

2.5.1.5 328ZMSITONAD

9
1A = A o

BLE 11mM3151uaA1M#19910 Classic Bluetooth 44n151/5uaA111%11 1% BLE 3

2Oz g 300 WATAeTUNNANUNTWBsdRRIM 10 dBm (Fage)

2.5.1.6 azadn UMl

o 49! (Y A A 1 e Jdd 4 I Y
BLE piconet YH®YN1U master NEFOUADNUNY slave qﬂﬂﬁmmmamﬂullﬂ

P
[ 1 1 9 v

1 I~ Y 3’, [ 4 A
119 Master liag Slave 11 119019101 1ansgusounu Master 92411iin 1 uAuIa1N Slave 92
a 1 A v 4 v = ) "
AnATOA13 I8 LAz Slave 12 T0A15 IR MIZIIAN Master 309001
AMNEINN50 1M3ved BLE NtWuN1910 Classic Bluetooth ABN1T Advertising
% PR Y 1
arennuamsatgUnsainiiu slave mnsodszmaven Il ldandesnsegdedoyalim

Master

2.5.2 GATT
A i . A A S o q Y t4 A
GATT %38 Generic Attribute Profile v 15015191141 Qﬂﬂ’im BLE @113 0890813
[ wa A 1 < 1
nu & Tagldnaauiianisondn Service ag Characteristic a2 19 Attribute Protocol 1AUAYDA
Service Characteristic
A 1 g1 ] A 1 Y A Jd Qy
ﬂ1il%®ﬂ@ﬂmﬂﬁ@‘ﬂﬂimﬂ®w3\1 BLE mmmwama”lmwmqﬂﬂﬁmmuﬂmwu

1 3’; { 1 1 4 1w 1 Y
Renniy aswlaiglnseineniudeudenudiunaiy Kuazrgan1snszaledoya N
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g 1 A ] <3 9 1 A 1T o 1 3}1
Q‘]Jﬂiil!@'li’JW’N?Juﬂi]$llll’fﬂll13‘5111?)\11,141!llﬂi]“L!ﬂ’J1ﬂ1§LGIfi’JlJGli’Jﬂ‘Uﬁ’JuﬂﬁNuui]$
@ Z’, A 13 ax = ~ A 9
E]ﬂ DN ﬂ1§¢]\‘1ﬂTiL%@N@]@Lﬂu’J‘ﬁﬂﬁmfJ’JVIﬁ]%ﬁf’J?ﬂiLL']J’UﬁE’NVINMlﬂ
2.5.2.1 GATT Transaction
A ] A A& . ..
Qﬂﬂimﬁﬂ‘W’Nﬂﬂ GATT Server DY Service 4@ Characteristic 48y GATT
. o J G ~
Client (I‘Vlﬁﬁ”W‘V]) LAITIAITUIN GATT Server
d‘ 9 d‘ 1 o o d ] o [] A 1 o
LUDEINNITLBDOUNDTUID Qﬂﬂiﬂ!@]ﬂW’J\‘i%%LLH%ﬂW%JQLJQTL%E}NG}@UITJEN
g g 4 1 ] g’/ 4 1Y
ginsalaaunas nazgUnsal@runaleaznereuieuaon NI LN O NIAAAT DD
Tvunavonun
2.5.2.2 Service
) 9 £ ' . .. = 9
Service 1¥1unisuandoyavonuieglugiliny Logic Entities iaziivoya
~ 1 . 1 & . =) Y ..
RNNILLTINAT Characteristic agmeflu Tunite Service ﬁulﬁﬂil]lﬂﬂaw Characteristic L
4 A 2 A 9 = 1 . o o g I
YN N Service auiﬂuﬁqumﬂmm ID 15812371 UUID YU 16 bltﬁ?ﬂiﬂ@ﬂﬂimﬂﬁﬂﬂlﬂu
o (9 J (v 1
NIM3 Az 128 bit A1M3UgUnTaldI UL
2.5.2.3 Characteristic
L L 29 ' 9 Ao A A Y 9 Y A
Characteristic ADNUIYVYDIVOYANGINTAVYDI GATT mwanmayja‘lmwm

NHIMUY LaMiBUNY Service ADLENYDIDIN Characteristic 9128 UUID 16 bit 130 128

bit

2.6 ESPino32
ESPino32 fluvesalulnsnou InsaiaeswiouTugadoas Wireless LAN a2 Bluetooth
mngdm§umsth e nudin ntemet of Things iHugunsailmemaiios s
Fuieniedemniuauludigunsaling wiFi aunsmi WIFdRuanstoudiazns 14
nuase 1h lldszgnalFlumswannszuueeg
2.6.1 AaNIA
1) Wi-Fi
AN 2.4 — 2.5 GHz
50950 05 Ianoa 802.11 b/g/n (802.11n up to 150 Mbps)
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-Class-1, class-2 and class-3 transmitter
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Use Case Login
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M15149 3.2 85118 Use Case U99N1300N2INITVY

Use Case Logout
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Use Case Change Password
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Use Case Enroll Student
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Use Case Generate Account
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Use Case Manage Account
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3.3 Sequence Diagram
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3‘1] 3.4 Sequence diagram ﬂ]‘i!‘ﬁ]é’ 32U Basic Course of Event
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3.3.2 Check-in
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checl.(in ul checkln transaction
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Press Check in() i
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31] 3.5 Sequence Diagram M3n¥aIii3aY Basic Course of Event

3.3.3 Enroll Student
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31] 3.6 Sequence Diagram mM3aanzbeuiini3en139 Basic Course of Event
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3.3.4 Generate Account
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g‘ﬂ 3.7 Sequence Diagram mia%numﬁﬁm'%ﬂu Basic Course of Event

3.3.5 Manage BLE
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3‘1] 3.8 Sequence Diagram mﬂdﬂ’fmgaumﬂ“lu%‘m Basic Course of Event
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3.3.7 View Stat
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|
|
|
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select subject() '

31] 3.9 Sequence Diagram miﬂﬁaamil‘ﬁﬁ%ﬂu Basic Course of Event

3.3.8 Create Subject

createSubject(}
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31 3.10 Sequence Diagram M3a31951831
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3.3.9 Edit Subject
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