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ABSTRACT

The objective of-the project is-torstudy and.develop a web application by design a
notification system when the 'productrunsiout of shelves. It facilitates-and design a solution
for those whao want to~open-a small to large: convenience-store with ‘less: number of
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Suwmesidalitunuieanudi ssdsesguureonatfinmes iselysiwillete widminiuulfa
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Internet of Thing WunasudusynItsi@us i udua Nesliladupuansfuunlnednlud®
MY MINEAUANETUMI I IUAUATR U (%'agﬂmmﬁulﬂmmsumﬁuwa%) Aazusngnm
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lawanPuligeuinddialuantawiuig Fwydsmalvaursaldfiangugnalavaanwaiededy
v L3 1 2 M oar A b |73
Aun1sanAunY : Wwun)saafunulinton sy RIS Mdesindnaunineapsiadn uazan
n o T gl | o o o | ol ) v o - -
fmeslihluyniden TaugunusdrnuinoisiiihdesiagiedrsmtasmviAseyiwnimil wind
o a . 1 ] | a4 ] 5 v a « o
mathwiAn Interret of Thing-anld axdmalidnuasodnatliglndauilvla (asnplimesazyih
1 2/ ar d 3 by o )
msdstayalugisyuunaestuiintaramsisligoinslvihies leelifesldauan Bnvisdiaeannis
v, v I'J 4 ﬂd 1 -y
el lnonae ammsnauIsavendhs N ineauas alsludunas viin

&
2.1.3 239AUSENRUNUFIY
Py 4 - e w -
2.1.3.1 nalulagliag (Wireless technologies)( Juinaluladfifinissu-dedoya
o a ' o i & ol
sun v raudyganduushindniwitlusiunni(Radio Frequency: RF) wiaafiu
da [ '3 4 a . | ot 1 ot i & i
anudInglunaiuag Aduduns1isa (nfrared) Wudinatelunagsu-de Yoyasening
= at =3 = ) =Y s’A
ApNTIWeTiUADNTIMET S o svndivAaunwRSivaUnsaldu
- . o o v a o
2.1.3.2 lulaswmalulad Micro Electro-Mecharical) (umaluladiifendasivdan
fvwadnun q lulasinaluladuszneuiisTudiuniivuinsening 0.001 &1 0.1 faduns
i = .
wavaziviiedszaiananand aunsaldu q uarlulasiwuiees (Jean-Baptiste Waldner,
2008)
2.1.3.3 lulasasia (Microservices) lWuniseanuuuanitinenssuniseaniuy
oW lnsazuuswansiwsoaniluuinisvsontivdes 9 usnau dnszuiun1svinu
ot 1 74 1 1 :j' d 1 L]
dauiu wily Uszananadeya muanunuizauvemetos 4 Uu waramisoilousense
4. o 1 1 tﬂ. 2/ H! wa o a LY A 2/ 1 1 =
doansnumivgesdu 9 10 YennautidAnyretlulasiwesia fe Weaneluusiense Tu

wiag services YoswenAWIsHBasainiu Jsdesen1siuasuuUas USuuse uily mnuihela



a = v A i :{' a ° v v v = w
Waamdeuie Adsdindiedu q Aamrsairnulanazauisaldaulanininasld

nerenfinnes gudoya oniaund wazendns wieanmwaindeudu q Auansafy
sosdufléeudnunniaituegfuanumngluns @enldny

2.1.3.4 dumasiin (ntermet) Ao 1n3atnsrauiuneffiiinileudedaansiu-ds
foyasznin ndetissurunininniilaniinneuldoutuegludagtuduies Wy
unastoya unasiu-ded1ans Wuunddiarmuduiie vingsiasg o waziienovaues

aa o as 2/ I
FInUszarulusua o

2.2 gunsafitlélulassany

2.2.1 Arduino mega 2560

Arduino Mega 2560 pouasnlulasaoulvsaiaesiwmuianATmega2560 3 54 digital
input/output Ta 8 3 1491 aauasnty iy outputy -y U PWM lad analog inputs 16 U1
fl UARTs(hardwarg sérial ports) 4.7 ¥hauiina1ad 16 MHz awn saieusaiurenfiamedeane
.Ada USB w3elii/adaptor AGto-DC alsusildany wazdyu reset.a1u150ARNAU shields 7

paNLUUNBLHUAU Arduino Duemilahove w38 Diecimila:

U 2.1 Fheunsal Ardlino mega 2560

(8198alee: https://www.gravitechthai.com/product_detail.php?d=55)

2.2.1.1 Pin Maly

1. VIN 1 input voltage wasuasa Arduino lngldunasaigainmeusn

2. 5V 11U output pin fieuAL 5 V 91nuadn

3.3V3 1u 3.3 volt supply fla¥1atuain regulator vuuaiA wazlinszualvi

d39dm 50 mA



4. GND Ju ground pin
5. I0REF 18l pin 73 voltage reference fulilpsmoulnsaiass aidenusediy

) ) a P W ¢
1WﬂU shield nuLyaUABAUUDIA

2.2.1.2 $UIUAIININ
ATrmega2560 flsttireaausn 256 K8 (8 KB lddm3u bootloader) uananidsdl
an 8 KB @5U  SRAM way 4 KB d@115u EEPROM

2.2.1.3 Input and Output
luusay digital pins 914 54.pinsuEvesa-Arduino Uno anunsaidulans input way
output Tatazvhauiiusedies V uarlinszualiingedndad ma

2.2.1.4 Heidudu 9

1. /External-interrupts: 2 (interrupt. 0);" 3/ (interrupt—4); 18 \(interrupt 5), 19
(interrupt @), 20-(interrupt 3), 21-(interrupt 2). pins raadanisedaz fauundiiizen
interrupt Tugsia’g TOUHTLILAZAY WolUBLuiaye

2. PWM: 2 §4°13 Liaz. 44 11 46 T .output PWKA autput 8-bits

3. SPI; 50L(MISO);-51(MOS)), 521(SCK), 53'(SS) Wdmsusoasunasdpaisuuy SPl
TneibiiAgadediUNU ICSP header Baasiidnwsis Aaat v Uno, Duemilanove uaz
Diecimila

8, LEDA3 - W buildin LED Tudenaofu digital pin 13 1ile° pin A1ty HIGH
LED q¢fin ‘while pin 1Ju.LOW LED avsy

5. TWI; 20 (SPA) and 24.(SCL). im%_'ﬁn'mﬁ.awiat.l,uu TWI(I2C)

6. UD3A Mega2560 -41°16, analog inputs oAy pin's"‘lﬁm'masl,ﬁtlﬂ 10 bits

7. AREF. usafiugaydausu analog input

8. Reset 1#lun1s reset lulasAounsalaes Inealuaglilanisiiinu reset 13

- i s ] = )
U shield tadssiuduieguuvain



2.2.2 Load cell sensor

Strain Gauge

= @ o
JUN 2.3 A798719N15VNIUTN load cell

(81989lae: https://www.thaieasyelec.com/article-wiki/review-product-article/how-to-use-load-

cell-and-hx711-amplifier-module.html)



Au3UR 2.3 Tugadl Strain Gauge lnsulsana (Compression) avili Strain Gauge NARILET

) ay vao = . ° v . - & o v W
iy wagluannlasuuseds (tension) 99Ny strain gauge gnéinoan FainlvAIAINAIUNIY
Y94 Strain Gauge WaguuUasly Strain Gauge M4 4 fvflaguu Load Cell Wuu Straight Bar a¥gn

neadmenuluinuyuzye11995 Wheatstone Bridge

2.2.3 arduino node esp8266

NodeMCU (Inun 1833 fio vasnadne Arduino ianunsaidensertu Wik ¢ awnsaidou
Tsunsude Arduino IDE iiguideariu Arduino uazuaianiisiaignan 9 mm:udﬁﬁﬁmsﬁ'uﬁu
Anwn wievnassliruAeniu Arduino, IoT Bidnvseiind wieududnisiluldasdulusiandsne q
A s1zsInlalung

meluveinuas NodeMeU Usynauluian EsPs266 (lulAsadulnsaiaasfiaunsadeuse
WiFi 19) wiaugunsalgatatianuasmneng 9191 wase micro USB dmudaslw/dulnanlusunsy
TUd1miuaUInanlyaunsudTua e USB Bl dasisspulily u.asmﬁm%’m%amiaqﬂn'mimauaﬂ

Wudu

J n
3UN2.4 Az nede meu

(91983Ine. https://poundxi.com/nodemed-pazls)

2.2.3.1 01AUYD NodeMCU

1. ansoideudeiu Wik l8lnglufesindaluna WiFi b

2. sgnunn Weidleuiuueiedisl wiFi lushiudy 9 (3renlulveyszanm 200
UM)

3. aunsaleu wagsUivanlusunsuasuesamelusinsu Arduino IDE HIud Y
USB wuuiieniuiilinsalnsdwiils

4. @uesalvuindn (Usenim 5.5 x 3 cm.)
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2.2.4 Ultrasonic sensor HC-SR04

HC-SRO4 Luruweslugadmiunsaduinguayinssesmauulaiduda (1-2) Tneldaduda
aslein Fudurduideimmuigaiuniinisliuveand fasserlddous 2-400 wuftms uie
1-156 2 aunsadelinusvlilasreulnsawesldie Twdsnus muzfunsthlussgndlda
AUTTUUAIUANEALUTR YTaauAuuBud nann1sviu asmilauiuiun1snaduingmeldes
yasfeAm muglil 25 Tasvgusznoulsefmiu-diansledn Mdszdindunud 40 kHz
sonlUluemamerusissna 346 weseedundl wavdisulsaesfudugaitasieunduain
[y = [ °

=3 a - d' i a s
el Wansiuanusilunmsifeunvesaaun Lanlglunisiiuniell-nau (t) NALAWITOATUIUN

srevinveeing (S) laan

S = 346 x 0.5t

U 25 vanmisasadutardastsviitssndingMondiidnd
(81984la8: http://aimagin.com/blog/dansaaiin-hc-srda/ 2ane=th)

.
¢ oled

Wldsagnuite lgawudestialaussuranaliiiousoud

[

Wal¥nsAUINUIS LYl

1 . & o @l ar 4“ a @ £ dll) L d”ﬂ 1 v
wazdimadnsvasn smuandudygiaiadnlaaninduiusiusseensiiiale lueaiifisndeld
UYIUNR 4 90 N151EIULDSA STM32FADISCOVERY N15naasdlulUsinuaninsonei9asetnd1y

o : d . ¥ &y s
lelngldluslavesauazarelnsorsasaiugui 2 Malldosnsiadeunuantfvainesnues

lulasmaulnsaiaasannadin@v [3] aunsanuseaulssiuaein High (5V) 16

2.2.8.1 91 VCC dmsusaussiulvideqlaiu 5v
. a 2 o o 14 = d: LS
2.2.4.2 91 Trig \Judunssudygraiadanunii 10 lulasiundiionsydunis

2/ 2 s = nJ 1 s ]
adepdusansileiinaud 40 kHz aanqmmﬂmnmm
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2.2.4.3 ¥1 Echo Wuverdnadmivddyyuiadesnainlugaludy

v e

g o

lulaspeulnsalass Wensaduanunesdyauiaduasmuinndussozms

2.2.4.491 GND dmusiagansansiuusiiuaydyain

(993l http://aimagincom/blog/dansilaun:hc:sr04/2lang=th)

2.3 Arduino

Arduino tHuandniaeaudi "egdlu” wiewiEenia "aaneli" Ala. Arduino (Uu Open-
Source Platform (Uwanwesuaisisuz) lngluvesalilasroulnstassasnaAvk dmiunisaing

AULUUNSBIanVsatindndenenslant Tnedsenasunie

2.3.1. druililu Hardware

lilasmeulnsalaes (MCU: Microcontroller Unit) 1¥un1ssauiugunsaldiannsetindsin 1

& f a & a & < = v | % 4 A a Y ¢ .
U'ﬁ&‘jﬂa‘ULﬂuua'ﬁﬂﬂkaﬂ'ﬂsaUﬂaﬂuqﬂLaﬂLW@IWQWUmQﬂWiI’UQ’]U UIDNLILNNUIT UDIA Arduino I.’%‘

'3 = &l v oy E 1 1 =l I [ < =
U837 Arduino tasfifivangsuliidenld Tneluwdassuonadianuunnsdiulusesesuuanisan

: |
1 s

LU INUIUVDIVNS UAIA TR

[ v}
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: UNO WiF.i (©.0]

ARDUINO " %

5U# 2.7 ¢9E19 Arduino

(§19dalae: https://www.arduingspro.comarticle/7/arduino-basic-ep0-arduino-Aaazls-viaxls

I@-Sinuuu)

2.3.2. diilu Software 79

M €/ G+ ilunwadmiusdisulsunsunduas-Arduine 10 W uias e dledmiudeu

TUsunsumenw Arduine Aaulwalysiinsi/(Compile) iazduluaalusiinauaivasa (Upload)

T+ el
Genuino
ARDUINO |

AN OPEN PROJELT WRITIEN, DEBUGCED

AND'SUPPQRTED BY ARDVING cd aND ™| 0 LA 2

THE ARDRMNO COMMUNITY WORLDWIDE . \! h,-- o)
— ) | \-._n_.)

LEARN MORE ABOUTEME CONTRIBUTORS
of [[LLIELENIR on arduine ceferedits

gﬂﬁ 2.8 vtnlUswnsy Arduino

(91984lme: https://WWW.arduinospro.com/article/?/arduino~basic—ep0-arduino—ﬁaas‘l‘i—ﬁﬂaﬂ‘i

Ta-SAwu)
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2.4 Firebase
: & & ) o v W =
Firebase Ao Tsiandfignaanuuunliilu APl uaz Cloud Storage dmiuiaiun Realtime

Application 58e§umans Platform %4 10S App, Android App, Web App

Firebase

Firebase gnafnitamanantiaiiuirtniasnausonaulias fug e liwedtuany
Foentsvosny vl Aefetulu-2011 Tnsusunsauaziend waday dufuiudy Firebase Tu
gutoyaFualmigedl Apl ireliinimuilumsindudazieddeya lns Google Firebase 2.0 fa
\Aalddanians Firdbase uwasiinmmininianasa ynusnig backend (futoyasgraies udy
unanlady AsURsTEmSUdARAAMEUNAIRTY Foaiuu3n iUy AnRn Lo UNALATY

A9l

2.4.1 Firebase fivsmsazlsliiting

2.4:1.1 Firebase Analytics U3n133tA3181 ¥oLa flaumaluladiiain Google
Analytics ungifalalwliwiuuybisiiauSmadogale q

2.4.1.2 Firebase Cloud Messaging (FCM) s uuditonauuiaiou Toaunsly
iaUsuudonad

2.4.1.3 Firebase Storage U%nﬁﬁuﬁaﬁu{fayja At 3ile wieldvuin
Tngjannueundinduvoegld-airsetiuu Google'Cloud Storage

2.4.1.4 Firebase Remote-Config fiavaedUinnasuinuaiuaundintu d1miu
USuusaasing 9 uweuwdiadu 9nsveylna (1Wu inuflesnusuangareanunasniiai)
annsaldsmiu Firebase Analytics tiermuagldouenidungu « 16

2.4.1.5 Firebase Crash Reporting f2518971Un15LASYUDILDUNALATY soa¥ut
iOS wag Android

2.4.1.6 Firebase Test Lab for Android USN15Vn@0ULBUNAIATUUUEITALITITS
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2.4.1.7 Firebase Notifications l{unaulgad miuiniaul tiedsdamuniy

FCM Wdeild dmsulustunuienseduligldnduaniaueundiaduveast (Wu wanveslu

§0)
2.4.1.8 Firebase Dynamic Links U313 URL nansfianunsadnialugiamaniig q

wUsiunugUnsaivsonuanUAvesly (i wiavdsuinanadadine iy ihauaginami)
2.4.1.9 Firebase Invites sxuuidgyiiouulduaundindu dfies referral A
laansuselomi
2.4.1.10 Firebase App Indexing tWasudp1191n Google App Indexing Atelsf

Google Search Aulaalllevneluweunaintu

2.5 android studio

Android

A Studio

Android Studie 1¥u:IDE Teol 91n: Goosle WAWniua Afidroid dam5u Android Studio 1Ju

IDE Tools @1@na1n Google, IiainnTusinsu Android Tnsiawy IngWauisdnuuiRniugiusnain
InteliJ IDEA Ad"e 9 fun1svinealives Eclipse way Android ADT PlugindneingusyasAves Android
Studio AefaensmuA3eile IDE AL TTONAUIASE UNAndroid fiuszansnmanniu ¥
sunseanLuY GUI fiaelannsn Preview i1 App ysisesiiuanA1afuuu Smart Phone usaziu
anansouanIauedsliviud Taglifesinnissu App vt Emulator savisdaudlousudgiluides

A s a L%
Y94ANNSITEY Emulator Tdnaetgmiiueglutiaglu
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2.6 Node JS

2.6.1 Node.js Aaazls

JavaScript infisanuuusnlwinaudiy HTML dvaulvnaglu Web Browser fausgnli

. o v oo - s =l a W [ a o a 1
JavaScript ¥inamuuan Web Browser lawwaifidlaida@Timsaye iy JadiaufnAuasedaniioniy
Node

4 o o 7 ooy A ar & [ v

Node 141du Runtime d1%5U Javascript il dlefings Nodedeluluszuusng q uéa

5 ° v EY] ar = v o a i 4 -
JavaScript @1u1350W3uld-adeiy Java 913l Runtime siaamann1swalu1Te uuan Write once,
run anywhere

o 2 & .g P . & =4 ] s s X - =l iy

\049910 Nodejs BuTudaludumaini1weIn1suszaaana 39V application Alligume

. o - ' § = . 7 a v ar s

Node.js tuildnuusiinfiupdnssaniy Jesauluiis application Avzdisinnswaundulesmduly

1 < s U
DYWITIVUIULINVUAY

2.6.2 Node js 1onlUsinvanozlslitng
216.2.1 a3719.NMobile App vt wssuyios wayAndreid I Ineldilasosiefided
PhoneGap/Cordova #38-lenic Framework
2.6:2.2. d599le Web Server Al 1neldf Framework 984 MEAN Stack w3e Meteor
2.6.2.3'a¥e750uils 10T AT lngld-Particte AYe1ftRs Spafk JS, Cylon JS, n3e

Johny Five

2.6.3 33fans Node.js

26.3.1 1139811 application MTsuse Nodejs urlderu sxfosfinfa Node s
JAeriou download 187 https://nodejs.org

2.6.3.2 N download wuy installer szdumaunisinieaslaidsen

2633 ilefnduasouds HiTa Command-line Interface(Command Prompt,
Terminal) Tuin udaaosfiunFds node -v

2.6.3.4 MnlauiesTuves Nodejs uanafiuun Audainlainme Node js 138uiosudn
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2.7 Heroku
Heroku W1 Platform as a Service (Paas) Mlwldaulans @uuuideituie) Tngsesiuniw

TUsunsufivainuans Wy Ruby, PHP, Node.js, Python, Java, Clojure, Scala wazfeaunsnasns

. o o/ d‘ 4 1 d'v 1 YVl v
buildpack dusunuwdu ¢ Ia 1y Lua NSuaguu OpenResty lagneae

y 4

heroku

v

Heroku tnaenvlasya
939 9 Wi SumEiuneu Wi dndnsdee napd@udunes PAPR ualilalt Hosting A
o ¥ ey ¥ 1 oaw v - a v o
anunsald Heroku-iek w5 ausl e US¥v Start up Aldasrnniuniadien matfinies Alule iwsiuduy
ansn scale Wisessuldiey 9 lolnadng
&r -::! L s = ar 2/ =i ]
UDNINTBITUN Y NUTWATUNVAIDNA LAY 63 Herokl 3l App Storevaaliumeiianin
o o Bal & & v = o " " v
add-ons dmSuiiaisusn1sdu- il uteUwaady (8 PostgreSQL, MongaDB, Redis Lunu

Faninans wazlisldaonidau



2.8 Github

1WAila Version Control Systems (VCS) fiuneu Tugatifeuaniaydn Version Control fi831

23

< = wa & < 1 oA a v oaw o ' @ @ A =
Wuniisluanaudfnugiuves Developer Al lnsanizagredasemiseshnusiuiuduiiy (@

o = 3 o < a
YENWAUIRULAYT ﬂﬂ’li’*ﬂS’L‘ULWMBUﬂUUB)

2.8.1 Version Control dnfgygiale?

2 1ala

= | o ) ¢ Ao v oa v 1
apstingaAufoINaulUTIaNAYUIA M Developer 4 AunmMAuTsulanlulusiansil

Y 9 o

| [V o I a [ Y] 3
e AnAzlEIsInuieelAnudazauRsuInTe Aululusand

] L
————————— o - - - B Tl i = - -y LT LR R Y

Prcje[fl + Fea{ure B mja i Feaﬁu!’@

(97984lme: https://blog. Nextzy-me/AnaEus-gituuu e iulaay-427398e62f82)

[ p— \

)
..E.
-~

+
n

3

h et
£

-

@

7UM 2.9 4 Developer fiu & Feature

as

el ] [} -] o . o ] o il - =l s v W o w
BanunAldiufae < AnaanlusandeTmitravensninluedoude iy uddnide
a = o v ol a ey i & a & el & e v oo w
fiaunilavihwmihAdalAgvadisasamiluin ausldiau 9 uusswsA wazug 8 Wusulsuldaiiias
x5 llulusiandiennu ue'A Aasdesniuug B deulAansaliuifiuis uwdrssionluuls
sullulusiandndn
| o oa & ' o el v o a & o o
Ugwunn q NiAnTueguszdnfelaanwe 8 luudly fultnudeuivuiy C mszue C A
uilulAnnsgaiumiliouiu naneduinune B Anesluisenuie C antdnesiae tiavanliuie A udly

TilAnueaune B wazuie C vineusiunula
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------------------------------------

o
g
L,
-+
o ¢
3
~E
=
)

)
L,
i)
(2]
-+
+
Tt
]
U
ey
s
=
n
+
i
8
-+
g
D
-
»
£,
m
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s
+
0
8
W
o
=
]

A L : ar 1 | ot Q."
;iﬂ?l 2.10 ﬂﬁii?ﬂiﬂﬁﬁﬂ\‘m’lﬁ A uay B lumenunaud d@auuqy C nu D U359

(81983lnerhitps:/blog.nextzy. me/iT3EuUS-git-tU U8 1ULNRL-427398e62(82)

o e ' =i el ! o Mo a & ! u, & e o & 2/
fflaismf sty B-dliladneiluldanssgnlmid Udsmsiae snviniuld
namaneTuuasdeuldaraloussvin nanelluhrenidagldndmamnsdilunietn desuluis
4 4 | i —— AP B | q. Y 2 ) |
Jgynidu 9 Aeeaanudnuinaig Abriiedaniaendn Version Control YUNUNDAIUANNIT
& v e o e A% 5 1 o gl
Wasuwaswaslanlulusan tnesussloruiiviuldtanues Version Control Juiinsil
2.8:0.1 \iUUsEaRnsullAntinness waeslimialAamsaulas Jumtfiudumse

uiily

281 2 Hausndfanineiy q audwasidlidbi gldlaneudensls uazudly
Wuesls

2.8 1.3 dlaiAadyvAdunsednmugysyiansuiluldnluwdatindudazussiinle
e

2.8.1.4 Febianinstianastusianalsegadussgudiudlanasvazy wadldnus
avdudufioes liideuldnduiieastvnluldagaiei

2.8.1.5 \8u Backup 1Wlud lddesndaianldndidgymiuaades Rollback ndululd
Thempii uarldiuilunisiiudeyatesiiiofioutuns Backup wuufuiilusiandlinads
fivianns Backup

2.8.1.6 @11150 Track Msvinuvemnaunelufinlaain History

Tow Git thafumilslu Version Control wuu Distributed Version Control Systems fifesl4

Aufiulutaqiu
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2.8.2 Git ¥naudale?

L%

UAREN1SYINULUY Distributed Version Control Systems

=

gﬂﬁ 2.1 p15vnauluy Distributéd Version Control Systems

(91999kag h

o =t [ |l O ol “al v | el i a
Iiaaslindenawd il Server nanimilsvinesiivtotaaingldusainvesnetnyasy

Remote 1

(Project] )
Gt 1)
(Feattire 2 )

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

Client

Computer 1 Computer, 2

Project Project

(Fearuad ) (Feature 2 )

< A, | i < 1
JUM 2.12 Server nadmilininesiiudeyaaingldusavinsonan

(91984lme: https:/blog.nextzy. me/tiN3eui-git-wuude iunes-427398e62f82)

Server nNa14 138n5udn Remote 1 d@3u Developer Avilusiandilegazisendt Computer 1
= i ) |t ' o & & Wwa
Uae 2 geunasaunIAuAY Feature 8¢ ¥4 Feature Yosusazautuiazgniiulin Remote 1
- @ = v i
8199vqwilouiniulusyuy Server nanafimey Backup ToyavavnAUBLRADALIAT Wily

Anuluass Git tuileylsuinninddnuey
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Git epnuwuuanbiviunsyaeuUhidigudnan aesewienadu Vs mednosld
dunineauIlddndudedl Server naneAld anunsaldiaiosdrudavindu ves 1hae waddaa

viusauiuvans 9 1n3es Afedld Server usnantlunssindeya

Server

Client

U 2.13 uiazieowviagniidu Vs

a‘u
2

(91484198 https/blognextzyme/tNlFgus cit-huing UL $-427398862(82)

-1 @ 1 ar = A . i & ! e
Feavvinbivsyatunnuiniy Server Uity lunighi Server nasitiynansainvinaunuy
=

f

at

. o o, [ Wy a0 e W = vl '
Offline fifsnsvitawléag Iasldtiogaanves melueasiiaswarvausiaiu Server nanafidey
Sync Teyaiinasla

wazifioyn ansaeia iy VCSaguan Juilianursadl server nansunanidn 1 fald

Wwuy (uwaldrsswantsidaruwuutuinin)
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3.1 NANNITNITNIIURAZATNTIUYDITLUY

P Firebase

N
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3.2 {4974 (Flowchart)

3.2.1 F9NTSTINUVDIRBUNAATUY
< P . . W v v o . Y wv o v o o
Tuguit 3.2 fewih Application il account wda Tiviin1s login uddngalidlvivinnsadiag

a [ @ a 13 i ar P 3 o Y
AUNTN nasnnatATaNTNLas A5 admin 8ausu e admin ¥iin1spausulasafiazaiuisa
. ) v A a v oA P Y o ° a a v Y W
login T#dumii homepage Waimsudafoulioduimuantdnauiazuninisifivdu usid

Lifinsududounazsesgniin homepage ely

start
Ehtnye Apalicst Q\\\\\;/’//jy
A SR —
Accou —— = Admin all
)/ 7’ N ~
foa) T\ > a3 .
g =
N :
VE'< >ﬂ\) c~
home g: N ‘s?
{5 2K
“ Alert shelf &W W ¥ A &
- Raginant?
Employee add
roduct to shelf,

End

d o o = .
3‘1]1’\ 3.2 FINTTYINNUTBILBUNALATU
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3.2.2 HIN151N9U99 Arduino Mega 2560
= a L o o d I 1 €=} £ 1 L4 £ o
JUN 3.3 Bumeimuadmudanidumveasugesildnuudazifionis uds setup nedn
Qs A o v v oas & 1 n‘ 1 s & 1
fudanimualinldliiuiruesane q Adenu board Arduino mega 2560 Tudau A sy loop
o o s i & A:l 2/ 5 ot U it; o o o
n3vieulpesuaInsuAsEEE NN 1 §4 8 udRNTUASUANI TN NIRRT

2/ a ° 1 £ et 1 1 dl I o ay L3
9 uannduluviheuludueugessuassesmsdudnliisos 9 aundavvinisUngunsal

&

#define calibration_factor -379000
fidefine DOUT 3

#define CLK 2

HX711 scale(DOUT, CLK);

Y
const int pingPin[B] = {22.26,30,34,38,42,45,50);
const int inPin[8] = {23,27,31,35/39,43 47 51};
int setLoadCell = 0;

int i=0

void setup() getDistance(i)
Serial.begin{115200);
Serial1 begin(4800); J'
for(inti=0; i<2; i++}
pinMode(pingPin[i], QUTPUT); .
pinMode(inPinfil,INPUT); L5
}
Sarial.printin{“ArduinoAll Calibratingu..™);
scale.set_scale(calibration factar); //1iuan calibration factos
scale.tare(); /Agaiiwinidiv 0
Serial. printin("OK Start :); Yos
}
No
No
getWeight()

3UM 3.3 1301519184 Arduino Mega 2560
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3.2.3 A4N15M91UYB9 Function getDistance 984 Arduino Mega 2560
= o . . = o v () = [y
E‘U‘w 3.4 \Wunsviheunelu function getDistance NIBN1TVNNUTUANTUTSHENINUTURAIY
s o/ - I I ¢ v o 1 1 o o 3 1 2/ ° o
SUALYUS number Lwa@mLﬂumuwaimmmﬂm AMMUARILUS duration MaAILNINITATUIN
a 4‘ q] [ n’j -] 1 a}d 1 @
T2aEN1AgLUAIIAINITIAUNI9UDIAAUAN LT USEUEN 1 NV ULIAISEEEN 19NN UIBLTU
G URLLASUINTIEDU H1AILINNTT 27 WWURLLAT WaY UDEN3 34 LWURLUAT LdsAf LU

s d o 1 1 ¥ 1
wuwesds NodeMcu ieviin1sdsA@iu server folu

getDistance(number)

cm > 27 &&

cm <34
Long duration
No
h 4 /I send value 1o espB266.by Tx
digitalWrite(pingPin[number], LOW); Seriall.prini{number):
delayMicroseconds(2); Serial1.print{"\n"};
digitalWrite{pingPin[number], HIGH);
delayMicroseconds(5);
digitalWrite{pingPin[number], LOW);
pinMode(inPin[number], INPUT);
X
y
duration = pulsein(inPin[number], HIGHY),
500
cm = microseconds ToCentimeters(duration);

Serial.print{cm);
Serial.print(" : cm ");

31J“7i 3.4 {IN15VIN9UU4 Function getDistance 484 Arduino Mega 2560
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3.2.4 H4N15M19IUP89 Function getWeight 84 Arduino Mega 2560

=

5UN 3.5 Wunsinaunielu function getWeight Useniaduwussuanimgnunain load

YU
cell wapsaniminiduneiiou 3 duvus wihedlansy Wasusdumagyinnisnsiasuinvin We

a 2

o w a @ ° o ' ¢ ale) v o
AuAruarsaLMnAe 0 Alandu AwyinnisdeAgusesluuan NodeMcu I usulya 91 L4409

or

L%

UTNUAN

get weight
eight < 0.01 &
v etLoadcell ==
oal weight =
ale.get_units(); Yes
No
Y

Y

Seﬂa_i.pdqt(w:ejghtﬁ]: 1/ send 8 to esp8266 by Tx
Sen_al.pr!nt( T Serial1.prini(8);
Serial.prini(setLoadCall); Serial1.print{"\n");

l 1000

weight > 0:01&8
etloadcell == 0

No

sétLoadcell = 1

»l .C

31]171 3.5 HIN13VI AUV Function gétWeight a4 Arduino Mega 2560
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3.2.5 {4N1591197U989 Node MCU ESP8266

sU# 3.6 1unnsvinuves NodeMcu udaenir library fisnfudnunldou defeysznie
fuusiitefmunlifuiuies NodeMcu delusmuntas Serial vty 14lunisdedn frvunen
i3Iy function initial AMvueeAil NodeMcu fip Wifi g function setupWifi Wa2AMUANTS
Mo server Ae function setupFirebase AvuARILUSIUNITIUATIIN Arduino mega

Tuduved D Bufsuansaniizdn Arduino mega Sntsdsduuiely S lifinnssurasi

i 1 P d a o a1 w ' v » . < v
nsanuAlUGes 9 definsuandmnazuansmamildiuduuazdnludsdiluiiui server de

function setDataFirebase Wa2m572d8u15N Mu1dnusali drflvianasdeanly server

a6

)
S,

/ R \
ANAD
! &' ‘o‘o.
i K‘K'h'KH\"b
AA A A AR/
YAASNYA)
= g™ 2 . LA -

(N




it Wik
stchar* ssid =" /™" = fin WiFi wia SSID #
umn#anﬁu
char” password = ***"  }/ **** = 13{g WiFi

! Fire base
FIREBASE_HOST "***** /f **** = host firebase #hn

FIREBASE_AUTH ™**** / *** = fyabasa aulh

D e

/mmummsmwaw«»;

Int val = Node Serial parse Ini()

A Bt
cmnﬁr\mb
A Y

o AA&K&:&:Q") ‘ )(h

\ YR~
Va1
R I ,-—ij'._ 4
F'l\“c_mﬁl
%

.“ _..
amilld °?

=

rmn ““
Q“’

n'-'iil' il i ~
)
w rable

(o
faS
p
o»
3

<
Jun

3.6 (IN15V1971UVB4 Node MCU ESP8266
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3.2.6 HIN1511197UY84 Function initial Y89 Node MCU ESP8266

— o o I YY) o . g v v
JUN 3.7 Wumsvinuiimuaiius node meu ngfinuawinn serial flddedoya

a 1 3 T
ANULStUN1Tas Aelu function initial

pinMode(D2,INPUT);
pinMode(D3, OUTPUT);
Serial begin( 115200}
NodeSarial.begin(4800);

EUﬁ 3.7 AUV Function initial 83 Node MCU.ESP8266

3.2.7 H4n15N9ULB9-Function setupWifi 184 Node MCU-ESP8266

U7 3.8 Winsiamunailundsitonsio wifi iU NedeMcu Badaauansiianid e wifi

o [ . . 3 ] p o " = L P EJ ] 14
ANUAIEY setup username’lidy password iildlunisele dhspdaia wan ip. address Y03 wifi neiol

2/ 1 1o A 1 ¥ M J ) : = o .
dselddiavznans lUdes 9 sunidede wifi 1o ilededFaiagaunisriaeuees function

setupWifi

WiFi status{) =

! printing )
., Senal printint).
Seralprintl*Cofinecting 10 i
Mmerdgeni Conngtting 1o aan Serial
Sefial pratinissid);
Hunsafic SSID com Setin!

WIFi begin(ssid,password)
i vilousia Wifi

Wi GONNECTED

¥

f Sanai.pnm(‘.‘!;

rial. printin(™);
Sertal printin("WiFi connected");
Serial printin("IP address: *).
Serial,prinlin(WiFLiocaliP(1)

U 3.8 fsm3¥eIuves Function sertupWifi 484 Node MCU ESP8266
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3.2.8 A9N15YN91U%B49 Function setupFirebase 984 Node MCU ESP8266
U 3.9 1unisimuadilunisidends firebase ifu NodeMcu 13ufe setup firebase

4 v L ; . .
MWD host TUTHA authentication o4 firebase AUN13197U function setupFirebase

setupFirebase

y

Firebase.begin(FIREBASE_HOST, FIREBASE_AUTH);

o |
° | B
fansviaTies unetion s

QG0
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3.2.9 #aN1591197U84 Function setDataFirebase 984 Node MCU ESP8266
=] YR = | ) a0 W . A |
UM 3.10 10un155uA1 val FuluAvessialavues sensor Rofu Arduino mega Nidew1in

W sensor fialnuliiann val asaduaulnudls set Bluktsuladlnly set arduindiuniasa

Mo )
firebase 79 set 14

selDataFirebase(val)

a No
Yes
Firebase.setint{"ultrascnic/sensor1” value[0]++);

Firabaseisetim(ultrasonic/sensor6” value[5j++); |

val'==6

¢
5

No

Firebase.satint{"ultrasonic/sensor2® valua|1]++); Xeg

[ Firebase setint“uttiasonicrsensor 7 valuaels+); |

Firabase selint{"ulirasoricl 3" valua[2}r +);

. Firepase seflniulrasonic/sensore” valua(7)++); |

v

Firebase.setinl("ultrasonic/sensord” value[3j+ +) = i

Yes

= Firebase selint{"ullrasonic/sensord” value[7]++);
@ No 500
Yes

Firabasa.selint("ultrasonic/sensor5” valuafd]++);

5

5Uf 3.10 fan13viewes Function setDataFirebase Y84 Node MCU ESP8266
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4.2 n15guy Admin
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. i o s oo 2/ pu| W M v
UYBITLUU Admin duazdaaduginnisviny glinunduninnusssuanaslilila

U

& O

Project

Register

JU#1 4.3 niaiygeslagdiy Admin



36

4.2.1 nsdrgszuudialal@iluaandn

= M v e a v & ] ” s L ot =) s P
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Project

Register
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Username
e
Password Re-Password
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Username : gokartgo
Name : gokart
Surname : limtongsittikun

Username : gokart
Name : test1
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Username : test

Name : test
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Project

Username : gokartgo

Name : gokart .
Surname : limtongsittikun

Username : gokart

Name : test1 .

Surname : test1

Username : test
Name : test
Surname : test
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Title: Department Store Shelf Product Checking
System

Mr.Kritchanon Limtongsittikun, and Ms.Pavichaya Chuen-narumitr
Advisor: Assoc.Prof.Dr.Chawalit Beqiang_ka_p_rasert

The objective of the project is to-stidy und develop a web application by
design a notification system when the product runs out of shelves It
facilitates and design a solution for those who want 1o/ open a ginallito
large convenience storeywith Tess number ofemployees for! checking'the
product on the shelves, reduce costs. and. more.comenicnt for custofers.
When the products oo-the shelves are empty, 1he fustomens do. ot need fo
walk 1o the aff. doT (intemér, ol things) is ‘applicd._in_the! shop
management for quick, “‘easy agcest, Bnd #180 ‘more elitctive. The sytem
will be equipped with Sénsors onthe shelves 1o detect when the products
are exhausted, There will alert throngh the applicatron to-allow employees
o refill withow walking tocheek the produst,

Introdu

At present, most of everything is connected by the internet. .-\nﬁ mohilt‘
phones began to play a more active role in lifey thercfore.,it bas .nppHud
|hemmeplul'l!tl.ﬂ¢rm10fﬂunglobc ised in conjunction with the
trading business 1o increénse the oEadmiiisration and seevice.
The definition of the. internct ‘of thing is that things arc Tinked by the
internet. [t can be applied o a variety of trading, businesses, stich @ in
department stores when the product on shelf runs out.wits tnnble 10, know:

when or when. If using the eoncept of the iniernet of thing 19 use when the,,
product on the shelves is almost out of siek: there will be 2 notification
and display the location to the w‘htm In‘l‘m:l}' And also allows *

1 10 analyze customer behavior again When the produoetis gone quickly. It
can be sent to the next market analyst Thereforé, it has ereated an

application in the notification and collcﬂhg lnhmmwn 1o be Iud ﬁi( [ 1

further trading business.

Methodo

= Arduino IDE

E-mail: chawalit.be@kmitl.ac.th

as m:ﬂla m!\!ﬂ; e

1, Creating of the shell model that can verify. the rcmfnll‘mdmsiﬂ the rack
15 successful

2 The applicition cam nolify when the prodiset rumd out

3. The program can identify. u»lommadyrodum naftie that the employees
arve ko vefill the product 10 The s!-:htt

Department stor€_shelf produs «checking sstem using intemet ,or things 10 be

wsed in the peindgement of the & ,__mmmmmmmﬂm&crlrmu
ATHE systen has sensors installed and pliced on each shelf 1o detéet 9 products.

‘When the ptodncl mom mertwﬂlbe a notification.via the ngﬂnmmm From

the trial of departivent store. ﬂ:ll’mndur.t chtd:iug. it i considered successful
W &

(Aeeeued No\u'nber 15, 2018]

=

ENGINEERS
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AMANUIN U

A19819 29015 Download wazfAnng Arduino IDE

1. AUMIATI1 Arduino IDE uu Google

“ CO & " v s \ a
Google b ° -
An
Ndum Soft\u:e
S W oo
g .'w-v-t, e (P
B L R e Mac 08 X and Lz The
b veed o
Nclumo IDE Arduino S50
o e o Anchieg T frlurg ihol Pastiooing
o ul'--,.""‘-: Prngn Lapcugin, Ankd
Getung Snﬂecumk:dum
Y s -
e el ow s P
Mol ity Fom ardund o -
lnsml the .A.rdulno Sohwate ilDEmn Windows
Fogm e o Tl
o off oy e m»i g v T et oty 1wl | fetan
e an I T .v\ '-um N e P D O T e b D v et

) -W.l--:\»r---d'h- VO WG g T 3 L e el At e

Gﬂ Mlum lﬂE Miciosaft Store
g wrrws mm -I- n-m W .

;ﬂ'n 2.1 yiun. AN, Download Arduino

¥ v g e 3 S e w ¥ a va v
2. Mgl wawarduinoiee AN WTUaIveR WdenanuszuuUjian1sineants

T9au

RRQUING WED EDITOR g———
""- -
~o.r . ""ﬂm'l‘*“-
-
T ey e e
Try M Now
Carrng Warea

Download the Arduino IDE

8;

ARDUINO 1.8.5
L e P R

‘lJ'?‘I 2.2 v iuled Download Arduino



3, ﬂmmmﬂwaﬂimaﬂmﬁ JUST DOWNLOAD

@ wrrens Ltemm

ARDUINO

Contribute to the Arduino Software

53 55 5180 525 S50 o

o000

4. spuANUMaaLES A

f - — o L @0 “mmg

L § £ CREEE v Ny |

1 - O Wl g o S, v

i i ST — -
} - et .
- . s
53 55 510 25 50 oTeIA

o000

o
JU# 2.4 w11 Download GED)

SEE

53



5. a¢lalnddmsuinsalusunsy Arduino IDE
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¥+ B0-

Home

= Pictures

. Bandicam
v A
New folder

B Videos
/& OneDrive
I This PC
P 10 Objects
I Desktcp
& Dewnleads
B Music
& Pictures
B Videos

- Wrok (D)

mmlm%
ffr

4] Decuments

- E-Spont(E) —
- GRseial(G) -—-—A—.— ..-..
- Photos! (H) Dy P

1iten 1 tem selected

Eﬂ"’-—'ﬂh’fq > I s
3 SR
Share View Manage

< v 4 &> ThisPC > LocalDisk(C) » Users > Ladthaphon » Downloads
EPSON EasyPhoto Print » @ fuvinm

~
* A Name Date medificd Type

G GoogleDie £ |G sduios- 185 windowsme | VAN Apphcaton

-

6. LUnlWann

-~
() P 4 GG
ULIY .
Ced B

Copyright (C)

|Everyone is permitted
document, but changing itis n

by the additional permissions listed below.

92,554 KB

“
2£7¢€12¢
WEWE

|.|

?5;-%3 IE“I p

v & Search Downloads

\'fb?

of this license

This version of the GNU Lesser General Public License incorporates the terms
|and conditions of version 3 of the GNU General Public License, supplemented

Cancel I Mullsaft Install Syskem w30

I Agree

=
‘UVI 9.6 i1 NRNEMTURAG

IR
o




7. nM Next Lﬁﬂlﬂd%’umauﬁ’mw

Arduino Setup: Installation Options = X

Check the components you want to install and uncheck the components
o you don't want to install. Click Next to continue.

Select components to install: ] Install Arduino software

Install USB driver

Create Start Menu shortcut
Create Desktop shortcut
Assodiate .ino files

Space required; 420.6MB

Cancel rljenft-Ipstalh Sy skemds . O < Back Next >

r o Ed ——2 3 e wm S o by e omm en soeam L o o L ma

§U'ﬂ @7yl instaltioption

8. IAannAnndlUsunsianntu na install

Arduino Setup: Installation Folder & ' X

Setup will install Arduino in the following folder. To/install in a different
199} folder, dick Browse and select another folder. Click Install to start the

installation.
Destination Folder - —Ay e |
|7 C:\Program '!es (x36)\Arduino Browse, .. | }

Space required: 420.6MB
Space available: 52.7GB

Cancel I Mullsoft Install Systern +3.0 < Back Install

a 1Y) da o
UM 9.8 i LdenindalUswnsy

Y




9. 59N15AMNA4

@ Arduino Setup: Installing

Extract: rt.jar... 57%

L

el l Mullsaft [6skallS sk

o Y X
JUN V.9 U7 59NI3AAGN

10. nm Install \RoRass-Adafruit Industries LLC Ports

E=] Windows Security

Would you like to'install this-device software?

S Publisher; Adafruit Industries

which device software is safe to install?

Name: Adafruit Industries LLC Ports (COM & LPT..,

Always trust softwarefrom "Adafruit Industries". Instalt”_#| Don't Install

@ You should only install driver software from-publishers you trust. How can | decide

31Jﬁ 9.10 i1 Install Lﬁaaﬂ@sa Adafruit Industries LLC Ports

56



11. n@ Install Wita@nds Arduino USB Driver srl

=] Windows Security *x

Would you like to install this device software?

Name: Arduino USB Driver
S Publisher: Arduino srl

ike to insta

U“ [ \f

a7



13, 509ULERIA1I Completed Wudwaiadunisings 31ntuna Close el

Arduino Setup: Completed =

I(;v:smpleted BRI
|

UM 9.3 Completed

14. 9z 1o lonau Arduind LU

0.5

(&

Arduino

31]1'?1J .14 %1 laAdu Arduino
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15. nageulUalusunsuazlantisineiegy

sketch_mar03a | Arduino 1.8.5 = a X
File Edit Sketgh Tools Hel;:_»

sketch_mar03a

L-’w:id setup() {
'/ put your setup code here, to run OnNce:

{

/ put your madn c0de herg, tq \run,repeatedly:

Arduino/Genuino Uno on COM1

gﬂﬁ ¥:15 i Dalulusinsy Arddino
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ATANUIN A

A298149 25015 Download wazfnne Android Studio

- 5 2/ U 1= 1 A bl =i v 11 = E.j s 1 i/ a
1. fm6d Java JOK dmndelddl Java E)QIUL?’ITEN NIDULAT WAIAAAY Path ENVLEJQﬂﬁ’eN L‘U@L%‘U

Download Java JDK Tus1 934 ¢ Aun1i1 Download Java JDK AflasAlsnauda

Java SE Downloads

y g _
é{ Java—

‘ |
(oowmono s |
e e

Java Platform{JDK) 8ud5 NetBeanswith JOK &

| ry .~ - Java Platform, Standard Edition. -~ -~ . ~ \A
Java SE8u25s '
This release includes impartant security fixes. Oracle strongly recommends thatall Java SE §

users uparade to this release.
Learn mMafe

» lnstallation Insfructions ! JDK

M DOWNLOAD #
« Release Notes

= \(Oraclé License

gﬂ“f'lt A.1 v Download Java JOK

2. :ntiuviimsiden Download JOK dJulng) q wazvimnisnaepuiutesna License uarnidenid

! - i . D w ° Ay
Tvan 64 Bit (xxx-x64.exe) 138 32-Bit boxx-i586.exe) Lilantilnanuiuas Avinnsanns
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ORrRACLE

Select optional features to install from the list below. You can change your choice of features after
installation by using the Add/Remove Programs utility in the Control Panel

Feature Description

Java SE Development Kit 8
Update 25 (64-bit), induding the
JavaFX SDK, a private JRE, and
the Java Mission Control tools

I suite. This will require 180MB on
5 your hard drive.

Install to:

C:\Program Files\Java\jdk1.8.0_25\ l ». Change... |

7 ALY BEEBWE
FT N .v.v.u.v.i;ik. VALV
ORACLE

Java SE Development Kit 8 Update 25 (64-bit) Successfully Installed

Click Next Steps to access tutorials, API documentation, developer guides, release notes
and more to help you get started with the JDK,

SU# .3 Install JDK Fin
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3. flofinsuatauds dou1vinis Set Environment Path Lilaliadasanunsauiu JOK Idgndes Tne
¥nsAdnuil My Computer => 1dan Properties 91niuluiluiiu Advanced iden Environment
Variables...

vinnnsifin PATH sl vi3eseannveudufly udsesld semicolon(;) fewws Tneld path flagi
\fiu Java JOK 13 19u C:\Program Files\Java\jdk1.8.0_25\bin augu

System Properties 3

| Computer Name | Hardware | Advanced |System Protection | Remote

|

| Y::(MbehggedmumMrﬁsrﬁwtnMemdm:rm. !‘.EW\" T I"Ww B
omance

Visual effects, processor scheduling, memary usage. and vitual memory

| e : PATH

[semnges | J" | vavistle yoke! C:\Program Fies\Javayjdk1.8.0_25\n
User Prfies [ox ][ coat ]
Deskdop settings related lo yourfogon { 7 - .

Startup and Racovery

System startup, system fadure. and debugging infoanabion . : ?FPJn_msrﬁr...‘ e
( Sdipon | i BT bt WY -
g (| [ el | [ || et |
Vi oy A ey 1,09 8 .._l (e dF caxd |

U a4 Set PATH

wiovzimunly JAVA HOME Gatian Path 11 C:\Program Files\ava\jdk1:8.0. 25 Tneliseadl
\bin

- —
System Properties N i :
=— — -;-‘ — I S~ . unmen{hl AN & & ']
Compuser Name | Hardware | Advanced. | Sytom Protechion | emcte m'qg' AT g AT TN ? wﬁ
You must be logged on as an Adminestratoric makemest of these'changes | _ F ’
Pedomance Varable name: ):JA_HC!E
Visual effects, processor scheduling, memory usage, and virtual memory ' =
|8 o |n Variable value: C:\Program Files\Javaydk1.8.0_25
[ Sotngs.. | ] o )
User Profies | .
Baisspreaigeriidndie youriogen ‘ [ New.. [[ Edt. || Deete |
|
g K
i Variable Value -
i) Startup and Recovery ‘ ComSpec C:\Windows\system32\omd. exe L4
System startup, system failure, and debugging information FP_NO_HOST_C... NO
NUMBER_OF _P 1
_M_] 05 Windows_NT 3
| | (e ) [k ) (oo ]
| ‘
[0k ] [ Comcal ] [ omt
i
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4. \ensAseuios nageuinldiula Tnen15ilia Command Prompt waafisum

java -version

bae

javac -version

sodlamanmm mlulauansidavinlign

All rights resevved.

Cbuild 1.8.0
Chuild 2

0y2 javac

31]"?’! A.6 Finish setup JOK

5. aAniilnanuasinds Andreid Studio Whlunthanadlunanaziiuly Download og Analvan id

Usgued 800 MB

31.]17% A.7 Android Studio
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9/
[

6. $A991NAIINAALILED ANINITAAAY TEUINNNITAAGY Azilanuaie I liRn@es IDE 13Nluu

) . v | Hag v y o v ) 5%
wazd Android SDK 13l asedauiifld Default lUALS w3avsidon Path Midasn1sild usdes

wla3d Permission Tunns access read/write 1laiuazdl Error 13a1la Android Studio

Welcome to the Android Studio
Setup

Setup will guide you through the installation of Android
Studio.

It is recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Next to continue,

Choose which features of Android Studio you want to install.

Check the components youwant to install and uncheck the components you don't want to
install, Click Next to eontinue,

Select components to install:
Android SDK
| (] Android Virtual Device

Space required: 3.8GB

g‘dﬁ A.9 Install Android Studiolnstall Android Studio(2)
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v oA — . v X ' 1 1 = a -
7. ddandiAu Android SDK 1378u 228 Alert unruinuulansawan iwsizursiasiinnsdinan

£ =y 1 1 4 a o ¥ Q’j
A95 read/write w3olifdaa3u Run As Administrator NASY

Configuration Settings
Install Locations

Android Studio Installation Location

The location spedified must have at least 500MB of free space.
Click Browse to customize:

C:\Program Files\Android\Android Studio
Android SDK InstallationLocation

The location spedified must have at least 3.2GB of frée space:
Click Browse to customize: .

[4[; <Back mu.*\l“%&a

( &3 Android Studio periodically updates your SDK to make sure your files
V' are up to date. To avoid getting errors when updating, we recommend
installing your SDK into a user directory with read/write access.

Do you want to update the SDK installation path?

e e

E‘U‘ﬁ A.11 Install Android Studiolnstall Android Studio(4)
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A o a o N . v A | ¢
8. Wiovin15AnRs Android Studio 1a5audn Walusunsutae Tsunsuazawinaglv Import Twdnis

& 1 co i Yy o a o oaM iy A d e Yyy v oy o
AeAA 9 vaaestuinlilue duisdiens Alddeadon uwilasiitaefanaluda warmenn Import f

Aanle

i You can import your settings from a previous version of Android Studio.

() I want to import my settings from a custom location
Specify config folder or installation home of the previous version of Android Studio:

i@ I do not have a previous version of Android Studio or T do not want to import my settings

Lo

Al 11/ /A
U A.12 Completed

9. wnlasitymiuudinw Fan e “Android “Studio Puwduseuuud wanvi an

JAVA_HOME ligndas ndulugaw mafiasia Java JOK Snsay

/ NoJVM installation found. Please install a 64-bit JDK. _
| If you already have a JDK installed, define a JAVA_HOME variable in.Computer >
System Properties > System Settings > Environment Vanables,

gﬂﬁ M.13 Error can't find JDK

q‘:’ o -] 1 -d o o @l el - ar v
ATausnAmlUsUnIuLEYINIsAIuInan Components #1199 Asutudmiuilsunaunandulmag
gwaludid ludasierlsiae sulnaaliioas Build Tool, APl Images wauasne Emulator Tiaedae

1< ” 1 q"v I 2 X Il a ¢ ] 2/
WUu Nexus 5 LOlllpOp PINUADNTDNUDY ATIUTIVUDUNUBULVIBILUAVDINTULRD

Y
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Setup Wizard - Downloading Components

/ :': ( Andreid Studio

Installing Archives:
Preparing to install archives
Installing Android SDK Tools, revision 24.0.1
Installed Andreid SDK Teols, revisien 24.0.1
Installing Android SDK Build-tools, revision 21.1.2
Installed hndreid SDK Build-tools, revisien 21.1.2
Installing SDK Flacform Android 5.0.1, API 21, rewvision 2
Installed SDK Platform Android 5.0.1, API 21, revisicn 2
Installing Gocgle RPIs Intel xB6 Atom System Image, Google Inc. API 21, revisien 3
Installed Google APIa Intel xB6 Atom System Image, Google Inc. API 21, revision 3
Installing Android Support Repository, revision 10
Installed Android Suppers Repository, revision 10
ng Google Repoaitory, revision 15
alled Google Repository, revisiom 15
Doze. € packages installed,
Android SDK ia up to date.
Creaving hndroid virtval device
Andredd virtual device Rexuag§eRPI 21 sibowesssuesessfully crfavén

g‘d‘ﬁ A.14 Install Component

10. uAfMINLFa Error Ukymiag Widlaire PaTU 47 Waldsunsueae Run As Adminstrator 1138

£47?

@ Thaollwing SOK cdponents were notinstalled: buikd-tools- 112, 7 43
syt mmm#n et~ amﬂm W n

Mext | | Cancel | Fimish
L

gﬂﬁ A.15 Run As Administrator

1 4 o | al 5/ .. [y o
winlifl Error ezlsidloviinisaimiluan Components #ng 4 138u3es fina Finish [uduiaiadu
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NTANUIN

A28819 AN LYY firebase

v i ¢ o) v oA d v A
1. Wrlunlusiand anntudeniay Database UaaLden tab #1931 RULES sewumhavesuszanuil

Firebase

Firebase Demo Realtime Database
RULES
Q Analylics
= Auth SIMULATOR
& Database ¢ N~ {
5 rulls’ ;Y
Py Storage f “ereag o-omoth e w1
: = ritqg’; —auth '= nuld
& Hosting - y
L
J3 Remote Config .
E Test Lah
o
¥ Crash {
'
=

3‘1]1'1 4.1 Default rules in Firebase Realtime Database

2. gurniloazdl simulatorliansNadou rules Mas18Y iUl publie w3auuy authentication

Aeiu aaenm RUN Luv.default riles Asuiae nausnginnlaila atthentication Nagliawnsa

vindatayale gy 42

Firebase

A  Firebase Demo o) Fealtime Database 7]

Auth

= :
- . 7 Simulated read denied DETAILS  CLEAR _
% Simulator X
alorage
- §
® Hosting rules”. { P I
3 X read”: “auth '= null®, ke )
I3 Remote Config A write": “auth '= null’ @® Read (O Write
3 ¥
E  TestLab ¢ X Localien
& Crash
/
B Hotifications
& Dynamic Links ‘ Authenticated »

gﬂ‘ﬁ 4.2 Run default rules ae simulator



|

3. U3ulH0u public Tneliludsy rules augu 1.3 iena RUN Anudn lddfes Authentication f

2/ £ 8/ 1 d 1 1
anunsavinietoyalduas Wewadaudsnnayu PUBLISH

Firebase

A  Firebase Demo e Realtime Database
RULES
&  Analytics
- Auth
2 Oatabase Z  Simulated read allowed DETAILS  CLEAR :
Simulator
P Storage
{
® Hosting " rules®y mulation type
P " read true, '
I3 Remote Config 1 write": trie ®.Read () Write
« 4
E’ Test Lab ‘ g ocahon
#F Crash wnh
/
B HNotifications "
& Dynamic Linky Authenticated B

A

5UT 4.3 Run public rules &g simutator

4. M3deudaya (Write)15uagmaussmaiiUs DatabaseRefererice Suf IAstance ways1ai

path #iseanislu database

DatabaseReference mRootRef = FirebaseDatabase.getinstance().cetRBeference();

u‘j b = = - v ar g ot ] =4
INUUAS1e83lUT path MRgsnsazdian1sTeya fet1afie usersiias messages

DatabaseReference mUsersRef = mRootRef.child(‘users"”);

DatabaseReference mMessagesRef = mRootRef.child("messages”);

5. N3 write, update %38 delete ‘ﬁaa;;a‘lu Firebase Realtime Database 9z¥995uAIaNaUsELAY

2

4 String, Long, Double, Boolean, Map<String, Object> Way List<Object> lagn1s write 9z

My 4 JUuuudisil
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5.1 setValue() 1Jun1s write #38 update Yoy W path Adeiald 1wy users/<user-

id>/<username>

mUsersRef.child("id-12345").setValue("Jirawatee");
mm‘mgwaﬁwﬁuuu realtime ‘lﬁﬁ' Firebase Console Tﬂﬂlﬂﬁm‘g Database waqlden tab

= = @ v &
3N AB Data NYIELAUTDLAYNUIA

Realtime Database

DATA RULES

GO  hups: /fifdemo-48dda firebaseio o, ® 6 :

fir-demo-48dd0
=4 users

id-12345: “Jirawatee "

U3 8 Fhoianis setvalued

- 3] o & v . < , <
5.2 push() Li'jumstwu'qﬂwa'uau“a Tuniluuazaine model object @ FriendlyMessage 4
2wUIIY text uay usérname L3 T0unns push Ul Firebase 3313 unique key Y03yAToyatiu 9

dl & 9 (= ] i [} . r
ivalyaeduiolUle 1ty tessages/<messagerid>/<data-models

FriendlyMessage friendlyMessage = new FriendlyMessage('Hello'World!", "Jirawatee");

mMessageRef.push().setValue(friendlyMessage);
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Realtime Database

DATA RULES

GO https:/fir-demo-48ddo0.firebaseio.com/ o e

fir-demo-48dd0 message-id (unique key)
- messages /
| .. -KOneAWsVYVu63u6JOhL

b~ text: "Hello World!"
i

i L.. username: "Jirawatee"
- users

L id-12345: “JiraWar€e"

o/

U 0.5 §a0thams push)

5.3 updateChitdren() 13 write W36 update faYaudMU(UN key) M3 path fignads

Tngliidowinngs replace Toyanwn davaninsainion q Milsvaisobject

o ] v 1 b =
Mot razliunisainepost Tnaitun) aeay wite\ Toyaty 2 fife

/user-messages/Jirawatee/Spostid Lag /messages/Spostid

// push [{un"s generate $postid A yobject 18 posts sansnneuwtaldlu// /user-
posts/Suserid/Spostid

String key = mMessagesRef.push().getkey();

HashMap<String, Object> postValues = new HashMap<>();

postValues.put("username®,."Jirawatee");

postValues.put("text", "Hello World!");

Map<String, Object> childUpdates = new HashMap<>();
childUpdates.put("/messages/" + key, postValues);

childUpdates.put("/user-messages/Jirawatee/" + key, postValues);

rootRef.updateChildren(childUpdates);

at

A 1 at ;
ANuansly console LUBNANIULLANANA AT



dwmaed: uannsuiulse
Al wanensiiiy
duna: wamen1sau

¥ a 4
At uansnsiedaudny

lf#r-demo-48dd0]

I_‘-:l{ messages

<. -KOOEWIKjSK5fs5UACK4

1 7
] [-« text: "Hello World!'"

- Username: “"Jirawatee"
- -KOoFVKLykv8CYbgsAWR

Ij-jlm{ user-messages ]

EII Jirawatee

- -KOOEWIK|SK5fs5uACK4 |

L.{text: "Hey!" |
i
H

- username: "Jirawatee"

B -KOoFVKLykv8CYbqsAWR
SUM 4.7 update Fayaunsduia 2 objects

74

s



75

% o/ 4:‘ 4 = s =
5.4 runTransaction() Li‘Juﬂ’l’iameﬁaya 74 concurrent LE9E 9 No1ARYUNUY LAA
¥ o 27 1 1 % % 4 O [ 92/ =1 @
daRanatnld Freg1atu n13nm like wazne unlike AlwawReaiu LaLABINY IsRBIENITHVYDA

like aaAa Meaatuduinls

postRef.runTransaction(new Transaction.Handler() {
@Override
public Transaction.Result doTransaction(MutableData mutable) {
Post p = mutable.getValue(Post.class);
if (p == null) {
return Transaction.succ

. e%gs :-ﬂ: e '}-‘3
t‘.%pst f:,',’m \-. l

s

// Set value and report

mutable.setValue(p);

return Transaction.success(mutable);

@Override
public void onComplete(DatabaseError databaseError, boolean b, DataSnapshot
dataSnapshot) {
if (databaseError = null) {

databaseError.getMessage()
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Log.W(TAG, databaseError.getMessage());
} else {

Log.d(TAG, "Transaction successful");

D

6. msaudeya (Delete) msauteyauu Wisey path #desnsazay  ntuAFenAIE

removeValue() f7087911U Asansautannuiaiualy object ¥ messages

mMessageRef.removeValue();
5 at 2/ M v 1 i = L] .
uenIINUudiaansnautela’ Wnmenasdsdl null| W setvaluetnull) Basansalddn null Ay

wailn updateChildren() Lieaudiesanane. 5 object liiay

// aULUY setValue()
mMessageRef.setValue(null);

// auwuu updateChildren();
childUpdates.put("/messages/, nutl);

7. nseudeya (Redd) L5uA 8NN3 NAR W5 DatabaseReference SUA1 Instance Waz1afia

path fidanslu database

DatabaseReference mRootRef = FirebaseDatabase.getinstance().getReference();
nseuteyalu Firebase Realtime Database 3¥il 2 Usvianuenniu Listeher il
7.1 ValueEventListener av8nudosasuniaal ua wsmdeyannaiaiifimsdsuuamen
foyaviamuaneld path #8138 33n1sAeld object #8191 addvalueEventListener Tnpas
callback 2 wuu
7.1.1 onDataChange %Qﬂﬁaﬂmauﬁ'u LLﬁzgﬂﬁﬂﬂﬂﬂﬂ%ﬁﬁﬁau‘jﬁﬂwlﬁ path 71874
fafinnsidsuutas

7.1.2 onCancelled agpnisunuilaliaiuisneiutauaann database ta
U U

mRootRef.addValueEventListener(new ValueEventListener() {



Vi

@Override

public void onDataChange(DataSnapshot dataSnapshot) {
String value = dataSnapshot.getValue(String.class);
mTextView.setText(value);

@0verride
public void onCancelled(DatabaseError error) {

mTextView.setText("Failed: " + databaseError.getMessage());

2 [ A = P s 2 &
191758790849 ValueEyentListener Aaliin238 1484 rootfipsaniiuasposndoyaianunve

- - i - < o = ol =
database @uluenaivuinlna-was-1Waes bandwidth Inglvivn Jsmsliituuuuiaizasams wie

81UTDYaVINUAATINTN Wi removeEventListener() aanly

. : z g a - o
7.2 ChildEventListener 48AabS UTDYa 3TN A1 I, N5 WUATULUAY, NM5ay Lay n1381e

\|anW1za0s child 8738338 nasAald object fia138uh addchildEventListenér Theagil callback 5

Uy

7.2 onChildAdded() asgnEenilafinsiingatogaidnnty child
7.2.2°onChildCharged() segniianiiiatagalu child simsiasuuuas

7:2.3 onChildRemoved() azgnidenlodeyalil child gnay

7.2.4, 6nChildMovedd). a¢gnidaniiodninisdaduresiosalu éhild 1Andy
7.2.5 onCancelled() axgm3sndiemandonadnn child hida§e

#19819015 addChildEventtisteher-lununs commeRtadivuzaniu RecyclerView

ChildEventListener childEventListener = new ChildEventListener() {
@Override
public void onChildAdded(DataSnapshot dataSnapshot, String previousChildName)

// A new comment has been added, add it to the displayed list

Comment comment = dataSnapshot.getValue(Comment.class);



78

@Override
public void onChildChanged(DataSnapshot dataSnapshot, String
previousChildName) {

// A comment has changed, use the key
// to determine if we are displaying this

// comment and if so displayed the changed comment.

{

// A comment has changed position,

// use the key to determine if we are

// displaying this comment and if so move it.

Comment movedComment = dataSnapshot.getValue(Comment.class);
String commentKey = dataSnapshot.getKey();

il
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@Override
public void onCancelled(DatabaseError databaseError) {
Toast.makeText(mContext, "Failed to load comments.”,

Toast.LENGTH_SHORT).show();

5
ref.addChildEventListener(childEventListener);

8. N5ty listener Wluvaned Tufiwetiasiouints callsintuannuieaIuus event #3 win
41&1% vFeoanannidanaiafinesaznen listener wdfusentusisuiion1sld bandwidth wuu
durnnnitanlnsanunsandedonlifemdd removetventListener()
}

@Override
protected void onStep() {

super.onStop();

if (mValueEventListener l=null)

mRootRef.removeEventlistenerimValueEventListener);.

9. mssudeyaiiisiniafen uinsipasiesinsautayauAnsdaas iliiaulagusn Firebase 16

5 3 dcd w ; & w wa
W3Bu addListenerForSingleValueEvent() fLiials callback talnayremovelistener 9o lulid
egnatu Redeyadlineurianaslwadnuasiunis sigh-in umiedyuledinndeyasslsnfenis

winasufiuiinald usininladnsuaTandluvida sign-in usawatdminnsendeyalinsuiou

mDatabase.child("users").child(userld).addListenerForSingleValueEvent(new
ValueEventListener() {
@Override
public void onDataChange(DataSnapshot dataSnapshot) {
User user = dataSnapshot.getValue(User.class);

if (user == nul) {
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Toast. makeText(NewPostActivity.this, "Error: could not fetch user.”,
Toast.LENGTH_LONG).show();
} else {
writeNewPost(userld, user.username, title, body);

}
finish();

@Override
public void onCancelled(DatabaseError databaseError){
Log.e(TAG, databaseErrorgetMessage();
}
b;

10. M9L3LdaIRURaEArTNIeTiaxa (Sorting-and Filtering)
13 query Uaya ¥4 Fitebase Realtime Database 50 e5unTs sort ey filter I aeafidnns
sort uay filter anasavibimas-query T vivsiifadsfne e index (indexon) lume
wyl¥inIs query ﬁguﬁﬂﬁxﬁw%mwmn%'"u
10.1 M3 Sort Yoya 13 (30U ol (Ordering Function)
10.1: 1 orderByChitd() LUuMSIGBdR Y vatue vo3 child key ﬁgmﬁaﬂ (nslaeu
Aa e WHERE T1.5QL)
10.h2ordeérByKey() sumsiigsana child key(Fee PR MAsRiuLantaya
wuudl limit wSelgae pagination)
10.1.3 orderByvaluel iunnsisosady childvalue (wuaeiunsizesdimiay)

/7 FrethensBeshiuTnavesduiildsunsiunlmnnniiae
dbReference.child("user-posts").child(getUid().orderByChild("starCount");

10.2 A3 Filter Taya 4 5 gUuuy ﬁqﬁ(Querying Function)
10.2.1 limitToFirst() n1558yd1uIu item FeaziFusdRuUNUAILSN
10.2.2 limitToLast) M33zys1uay item FsazSeadiuanunigarin
10.2.3 startAt() avfesuau item fiunnnd1 wie winfu fisey key v3e value Tny

uaiuN1s order-by

U
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10.2.4 endAt() 9zfesuau item fifasndn w3 wiriu Aiszylu key ne value Tne
%uagiﬁ’um% order-by
10.2.5 equalTo() asfsd1uau item Awiiufiszulu key wio value TasTuagifums
order-by
// Freganishstayalna 100 suaan
databaseReference.child("posts").limitToFirst(100);

11, nsWaldaulunum offline anwauLn1sYiNIU offline (Persistence Behavior)

: . = o - o ' v W - ' - )y ¢
Firebase Realtime Database fin159AN151509N151¥0UAB LA Weldawnsatoudedumaesiiin
wiooglulnua offline Seaunsaldiuweyndiaduld Tassia-Eirebase 9¢vi1n13 cache Tayalivn

o o £ 2 as wa o at ol - L) = ey a
N3Nz uaragyinn1s sync deatiionlud@dlienauitiglvun ontinewdinaslauaulaneundin

Fulumifinny Tusenunnae wAusenaaldind q Wwewssinie

FirebaseDatabasegétinstance().setPersistenceEnabled(true);

****************-JH(--JH(-**_*-JH(-***-II--JH&.****H**WW****H**_***W*H*

=l 1 U e ) 1 i
12. Yymivangauyssnifi-setPersistenceEnabled uayiepanuavtaiiviaiuzang i crash Tag

wa@md error Ussunalll

com.google firebasé.database Databasefxception: Calls to setRersistenceEnabled() must be

made before any other usage of FirebaseDatabase instance

Fouwusibiuitymidlag

e

12.1 a$79 class 71 exténds Application uaaluysznna setPersistehceEnabled(true) fivhy
class MyApp extends android.app.Application

@Override
public void onCreate() {
super.onCreate();

FirebaseDatabase.getinstance().setPersistenceEnabled(true);
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12.2 Tu AndroidManifest Tluusznae class Tudo 1 Tu <application> @

android:name="com.example.MyApp"

¥ a v d
AL lguMAdaULAT UsenAiifed au

B i e o e e e e o e e e S e e e R R

13. WaU sync ‘i’f@gﬂLLUUé’U 9 (Keeping Data Fresh)

s

AUt 1 listener

Firebase Realtime Database ¥ sync wagifiudeyalu local ¥a4 client lawgdoyad
13 ' ' I [ a e M ow s w vy o - w
inauey wAau1s9e sync Toyadiudundsldle active 19 lnalwdeda path Aidiaen1s sync

LR

DatabaseReference scoresRef = FirebaseDatabase getinstance().getReference("scores");

scoresRef.keepSynced(true);

wazlaeluaginudauead cache Tlsdiiin 10MB uavanuaUnaindudivayafise1n1s cache
" u‘:‘ = e [ e
U1NN21UU Firebase Realtime Databasé'ay purge cache pan Lmaa,‘;amﬁmmu keepSynced ¥

laign purge ug

2 e .
14. N3 Query Toyaluvaiuil Offline
- a s X < v - a ) ey . @
.Houaundindu syne Goianau.ontine daliluiniawdy lavlliousdnaipduidaginag offline figh

v = EAY) \ i
a11150 query Takai-syhc Il HeRgTT

// 90U online lANAANS 4 UHIIINNTS query
scoresRef.orderByValue().limitToLast(4)
// o offline MindBIN"T query HaEWS-2.u03 vl

scoresRef.orderByValue().limitTolLast(2)

15. 115 run 7 Transactions Uadg Offline

a v & - o = . a oA oA ) . . v ' o

9349 9 uarnmilaununidl offline Unf AaLila run 61 transaction Tuaay offline VaYAAN 9 NALYN
WAL wivndinsYaudnlaueundiadulmifaaszligniivly Tnemasudefldlinsaudn

transaction lddnSaluns@inUaudnausUndintudnass





