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ABSTRACT
This thesis has studied the design, build, test and display control,

surveillance, farm animals, farm animals, was studied as a model. The animal study

was chosen chicken meat off. The study how to raise chickens to take care of the



farm system off to bring a model. In order to facilitate the care of farm animals in
the environment that can be tracked by the humidity and temperature in that
moment right away. You can tumn off the power to the farm animals. The front
display and control the device SMART PHONE to facilitate the control and
supervision within the farm without the need to stay on the farm and select the
device microcontroller to be used in the project brief example. ARDUINO, DHT22,
RELAY, NODEMCU, SMART PHONE and education programs in the workplace. And to
prevent temperature changes affect the animals, And surveillance on farm animal is

alert to the SMART PHONE ALARM on the value assigned to it.
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1 wuiwnsauiia 4 wns Tuga SRF-04 Winadwdidurrmn nfaiaduusiufussesnisd
asvinldeenuuuintideldnuiulilasaoulnsaaesiaie Tnsldaedygrandios 2 &y
Tuga HC-SR04 Yiauillseduuseana +5V 4.5V 81 +5.5V) Tnedouldnn VCC uay GND



aa a

I e
lugail Rvrdyyruiiia TRG Bunn) uag ECHO (1o1Awm) furluideudey
lulasroulnsaiaesle edrady Arduino Tunsinszesvineusiazads szfesadredymya

da v e ' 17 v v & v
WU Pulse M3A1NAI19 (Pulse Width) ag1edae 10 us Usulviun TRIG warvidaaintuls

Inanunieesdygindae HIGH 2091 ECHO d1ingedlng auniavesdyeyias Pulse
12 o v s :J ﬂu
efazdon winngeglnasenly Aegldrmunirevesdynu Pulse funnTiu

o o ral o
JUI 25 msvhouveseusasieldinszezna [2]

U7 25 uansnasieTume s el el din ssegm e udune fodldyaa
1 Trig Sanugvnaeinidu Low ey smnifuSasumsndyaa el Trig Hanuy
D HIGH Aeldeealfes 10us uddeusuanundu Low 910y flvn Echo WnSouiu
Fyqyrauviin HIGH nduniednisdedeysyias HIGH ndusn WSutunaiidyyirandy
HIGH uaziiledyyieuw Echo nduidu LOW 'Lﬁﬁvuqmmiﬂ’unm wdFaiAanfivuls
Wewaadnd dddunsdnuiu sxfusgiuiu Tuunuaansaldasnsdudoan

Auaadldilae usluuiegu deddgasiuinany
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Crystal

i

: 40kHz 8 Cycles 7 10us

__TNIL 1]

_ < -
% U1 Trig
fads

fauUssnIana
100us ~ 25msS
) | N —bJ L

o a4 EChO
s

- o g ar 1 < s 2 =
'EU'V] 2.6 ﬂ’l‘iVl'W\'i']U‘UENL‘?]UL"?J'@‘J']WWU%ﬂ?ﬂﬂﬂﬁﬂﬁmiﬂ‘ﬁﬂﬂ (3]

mng'dﬁ 2.6 uansnsdsdnyaandnlud Trig wasnielusziduatremud 40
kHz $1uau 8 gnadueenly lasldmufivnasaraduiagneds udridiivouadiou
Slne wdedynraeenly anndudloaduisnduuniimu Assuadowdulilasiny
Fyruiiiaziiuiivszaiana udalddnednneenumieen Echo autiuin unundn

o ¢ @ w &4 o & | ] P w
vouguesaziuiussinana Fwnussinanail Tuusasiufazunnaneiy
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2.3 Arduino IDE

Arduino IDE (Arduino Integrated Development Environment) wiesilonis

< - s M ! =l = < ° A 1
Jeulsunsuiiflfouladnvenglulsvngu Tneneluasiiinfesiionazdudwmivinsoong

|dﬂ 1 L7

T Y P a ¢ - i 1 al g oA
T 1wy nsfumenglu AdadefuiaTesneufaumed Msidensuengliiidasgiionsivasy
1 o o & o @ ¢ W ) & A O w o
Tvu1aveslusinsuideu wialsusiineduneinivenglusutuqudels Snvadd
Wsunsudnsteiu@Bealngnssdmivpenfiumeslusunsueigiledd iWulusunmilowmy
) v 1Y) ¢ o - o - ]
goaawrIndlldnulimludwiuuesa Arduino Sudelusunsuiidenin Arduino IDE
Tumadeulusunsunazaeulndasvain Tna wunveslusunsy Arduino Tneunfiudaay
Ingindnlda AVR Undiliosanlén AVR unisidiienin Saameslnense wildn Arduino

v o2 Y] P ) = o '
R Uity weliaunsadeulanladne

Arduing Una on COMZ3 1 1

g‘dﬁ 2.7 Wi m9w8s Arduino IDE [2]
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3Uf 2.7 wiiwinswesArduino IDE Sslleusenausid]

1) Verify: poulnduasayfilusunsuiisndenly awnsiedeutefanasly
Tensal

2.) Upload: enlnanlanludiussa,

3) New: tiudlasidaudtumnglug

4.) Open: ﬂuﬁw'zha’l.ﬁﬂmaﬁm'ﬁﬁﬁaﬂ.

5.) Save: duiinlusunsy.

6.) Serial Monitor: AdnUuiliilesas n1slantisinedodsesuasuanstoya
aynsu lnedasiinissioaninuas Arduino uasdennadnmsien sislsignses

now

7.) Sketch Name: ugaskuuswluswnsufirndainsdousy,

8) Code Area: Hufiuidmiudsulusunsuniu C/C++

9.) Message Area: UaniiidafianainlulAn

10.) Text Console: paulyadonnunanitomiyianofawatn Lisifn
yaunnsespuleatenuazivseloninnlunsuiludilusunsy

; ! ¢ < o
11) Board and Serfal Port: waniBeuaintazneinaynsufiden.

2.4 lulasnoulnsaiass

Lilasreulvsaiaes e gunsalaaununadnds ussgeuanusaiindrey
ssuvrenimeilnelululasnoulviaiaesidsmedfy, nirgand wagwesn Judy
duvseneunandinguesssuusenfinnesidlimemu lnevinisussadi 1T ludads
ey

2.4.1 lulasmaulnsaians ESP8266 NodeMCU

NodeMCU #e wwanwesuwiiildvaelunisadrelusien Internet of Things
(IoT) fiusznavlude Development Kit (fuasn) wag Firmware (Software Uuuasn) 7
\Uu open source amnsalsulusunsudnentw Lau I vlildeuldinety umdeuy
Tugn  WiFi (EsP8266) Faduiledrdlumisléideuderusumediintues mluga

1 o/ 1 v o

ﬂ‘j Q’f’ ! [ A ! 4 =f
ESP82661uilogiuiunanesunn sauaesduusnidu £sP-01 laluiFesqautaqtuiids

9
v

ESP-12 U&7 LLasﬁE]qag'LuNodeMCU version Wsnuufdu ESP-12 usly version? tuasld
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d } 7 ] 1 L7 o 5 -l o i s
WUy ESP-12E unu Femsldeulnesuiliuansaisfuginiin NodeMCUT RS nwuzAdne U
N -44 I3 i " (Y] =l

Arduino @5eiwesn Input Output  buil inwilufm  awnsaleulusunsuraulnsa

1 1 ral d] ] é" -l o (v nl -] v
guninl /O dleelidfevinugunsaldug  wazifloliumunidAitnimunilannsavile
Arduino IDE Tgeusiuiu Node MCU ¢ 3evinlildniw ¢/C++ Tunmsi@eulusunsula v
Tmsrannsaldaudulavainvanesingadu NodeMCURTanansavnaslslavatuneng

o n' < 1] [ [ o 9 =]

Innlneemgsaafiiendoatu loT lutasidunisyin Web Server awnaidn NSAUANNS

ap A 1 — o a
\UnUnalweuWiF uazduqdnuining

gﬂ‘ﬁ 2.8 ESP8266 NodeMCU [4]

nsfnsa Arduino IDE asutl ESP8266 NodeMCU

finda Arduino IDE Vo394 1.6.4 vda Iutinda Tne Download famndelaann
http://www.arduino.cc/en/main/software

dlevihnnsfinda Arduino IDE Baudosuds Wiln Arduino IDE S

lﬂﬁ Menu File >> Preferences

d URL >> aslu Addition Board Manager URLs:

o] http://arduino.esp8266.com/stable/package_esp8266com_index.json
(ansogdeyaifisiuvniinisiAsuuyasls

210 https://github.com/esp8266/Arduino)

wainm OK
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ffarciim.‘r.ﬂe_.

‘Eﬂﬁ 2.9 w4l URL aslu Addition Board Manager URLs: [4]

% o il
NTULUN Menu Tools >> Boar:”xxxxxx” >> Board Manager...

\ion Type Wu Contributed U7 ESP8266 uavnm Install

- M
o

soURRANASY

i‘tJ'?'l 2.10 N3 Install ESP8266 a4 Arduinc IDE [4]

v

& ) . ! ' -1 P
\aRns ESP8266 w@Saseusasnan 1vtalusiunsy Arduino IDE fiau uddadladuunln



I

Haalusunsy Arduino IDE Fuuiluy Tassluil Menu Tools >> Board:”xo00x” 9%

WU 8 Menu dwmsuidenldau ESP8266 fu Arduino IDE Fusilsidenldvunds

PUT) ;

ITPUT}

7. OUIPUI);

Aiduino/Genu

parkFun ESP2GE;Th

U7 2.11 uanuuydwsuidenldny ESP8266 wes Arduino IDE [4]

ESP8266 vgiluaialvidanidnueysdieriu 3 uoin dun

o Generic ESP8266 Module >> uain ESP8266 vlUliinrzas vio vasnfiadisiuias
o Olimex MOD-WIFI-ESP8266 >> uasn ESP8366 7te Olimex Huffasns

0 NodeMCU (ESP8266 ESP12) > uasn ESP8266 filuuash NodeMCU fis1agldany

J
L%

UULBY

2.5 Relay switch
- P i o v da v a
Sad (Relay) WWugunsallnihuilanils Soimihiidasersasuuuieatuaing
Q v 5 1 A
lngmauAun1syiuaelvii Relay dvatuUseian agus Relay aunadnfildlusu

= l] s IK!J =t |A ! 4 1
Bldnnselindialy aufls Relay vunlvginldluniluiiiusegs Tnesisusrmdniuaneis
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ot =i o o A 5 =f L2 L2 -3 } 7 L7 1

fusenly udlivdnnisviheuiedrordetu dmiunisin Relay Wl¥au aeldlunsdase
4 ﬂll‘ o < 173 v

2993 YRl Relay deanunsadenldaulavainvaisguuy

2.5.1 NM1svineuvesTiadaing

Normally Close

Common

o o

< Y,
N3N 2.12 nelu Relay azdsenaulushsvnanauayniidusia

- nif1dula NC (Normally Close) Wuntihdudaunade Tneluaniizguna
wihduiadagsaidaiun CoM (Common) wasazapendolidudamiietnssualniinlva
AR

- Mthduda NO (Normally Open) Wunihdudaunide legluanzunfiay
aevey lignseriun COM (Common) wivsiTenserudlafinssualnlvaruuaaan

JJ v 1 o I A=I{ 1 U
- 91, COM (Cormon) tumiigaldaudaniusewin NC uaz NO Fuegriuin

v/
o/

adziuiinszualwilvacwunaiansely
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913U 2.13 15379814974 Relay LUU SPDT (Single Pole Double Throw)
wENMI¥NuTes Relay tu luduveswnann Wedinseualwinariu asvilsunanniio
mswilnhuasimiiiadouusininlii dwaldn com fideurieagfuvtihduta NC
(uanmeAddliifinnamilznh) renduidousofuntiduta NO wu wazUdeylian NC
298 Lilewssflun NC fu COM uag NO fu COM wa9ziiuininsineuia-sudnwny
ARneMahues de insaenfuguandRdluuseyndldanuld

2.5.2 Ua3A Relay 8 ¥24 5 laad

5U7 2.14 uodn Relay 8 dos 5 Taadt [5]

< ¢ | ¢ ¢ o ¢ | ~ ¢
1N3UT 2.14 (Wuvedn Relay 8 voy 5 Taasvainiiaduuin 8 dos LRGN
Ao« Vg v ) ) %
aouvlamasisiadidu NO/COM/NC anunsaldiulyanlsvisusssulvdl 0C uay AC Tngld
doyqadlunismivaunisiussdyanadain TTL (5V)

2.5.3 AuaaUAvasa Relay 8 93 5 Taad

17

a ¢ o ' o
Wudiadiainaiuy SPOT S1u9m 8 desfianusaniunuls OC ldgeqn

L

v atl U
24VDC/TA wazmuRulil AC lageam 220VAC/TA uay 110VAC/10A Tnefsesudayayin
BUNMAIVANKUY TTL ¥ usiedy gy aluy Active High # OPTO-ISOLATED iilewen
NIy umuauiuliiduRiadesnsindu dduiefdmiudeaniedldngng

sauviseusn § LED WERSEDNUY N1SVINNUYBSSIadLasLERIEnUEYRIVDSA
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v a &
2.6 lugaingningiiuazanuiy
2.6.1 ugadagamgiiuasarudu DHT

3U#1 2.15 Tiga DHT 22 (6]

UsylewivaaSensor
2 al Jl' s o (4
T¥inauyuduims
l¥ingaumgll
& & o e Ty a a P | P
ANU%) AeUiunleirniloglueinmauiualavinunids Seildndui
' W ' V& i - & 4 4 o VY =~ &
LL?‘]ﬂMNﬂUIUlULLP\ﬁ%V]ENW N19INANAITLY UM uqﬁﬁlﬂiﬁmﬂlﬂﬂﬂﬂ LANIDINIANAINUYU
I PR, SN R v & s &
EJN U']ﬂ"\]ﬁiﬂ‘lﬂﬂlﬂ'ﬂ@ﬂ Iﬂﬂﬂ??ﬁﬂﬁﬂﬂ”ﬁaqﬂﬂ‘iﬁmw ‘lﬂLLﬂ ﬂ’ﬂlﬂmﬂmu‘ﬁm, AITUYUIILWE

4 o Wl v P i s
WAYAINVUALNYS UALUBIINDHT 22 Relative Humidity and Temperature Sensorifu

v
v f U W

sensorfianunsainldud awduduivg muumm%uﬁmms%fﬁ’nﬁa‘lﬂﬁa “mudy
duiing”

Aududing Aesnsduvesuinalodluenmasouiunalethiyinls
oML (eINABIM Aoomafiillothogiuiuarlianunsasudinlisnuds gaunQll
wiils)

A’ LA " = le’ = = la’ o o v a Y
ARG = (USnalothiiegluoinmia/uiinalethfiviilierneduda) x 1009 [6]

aunndl AeUsunaieuseu d191n1mSeu Ysuamudoufarunn uadn

L] v

IMAEY Usinaanudoufiazias
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YANNITVINY
‘Host pulls up
~£ 20-40us

. /

GND— t ‘

Host pults low i | 80us L © [Startdata transmission
{“' ""! Sensor pulls low h
ETBSTEVEET f A

Host's signal Sensor's signal

U7 2.17 dygyresvas MCU ffu DHT [6]

Ny 2.17 5u37n MCU raddgygyand pull down voltage U
DHT22 Tag DHT22 2¥ldnaneenenii 1 ms way MCU 9% pull up voltage Lfiosenis
ADUAUBIIIN DHT Uszaia 20-40 us naIa i DHT sz pull down voltage
a1 80 us WWun1smauauesluds MCU uda DHT flag pull up voltage Lﬁam"samﬁ'ﬁ’auua
Inglunsdsdayausiazdn DHT 928in1s pull down voltage 50 us

Sensor ontputs 1 birdamof "o * |
26~28us

Ve & e
GND - - o e—
Start trapsmit [ bitdats | ‘ Start transmit next 1 bit daia
---g-E P
[ eisen sk ) SRTIIRRR
Hosd"s signul Sensor's signal

U 2.18 m3denen “0” veq DHT 16]

v

Sensor ompans ! bigdataor "1
T0us

l
-

Start traamis | bitdatn | ls«m Srnamit vest 1 bt dasa
£ =

I Host's signal Sensor's sigual

5U 2.19 n15eladinen “1” 83 DHT [6]

NN3U 2.18 #a991n DHT fin15 pull down voltage 50 us Wiewfunisuan
MCU 71avdedoya 1 On Tasnnsdedndn “0” DHT azvihnisdedyaas pull up voltage
26-28 us way n3U 2.19 dadmen “1” DHT agviinsaedayeyrad pull up voltage 70 us
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Temperature = Xk °C

Humidity = st.x %

W
Chedk Error

3UMl 2.20 Gndeyavas DHT 22 (6]

nsdetoyavas DHT22 fia avdevianun 40 T Tavavutaidu 3 dau aosday

1 = L3 o <t = a & = ¥ =
windway 16 Un uavdugavine 8 On 4e 160nusnuay 160nTdes wuteferigumvgiuas
! d o o EJ g 1 v s - s s 1 = a s
ANAIUTURINGINY NS muarndmaien lng fAawauvdnvaeaynuntaiingy

= = Y W 1Al 1w - '
NAUBU LLRY SUV\?jﬂVﬂUﬂﬂLﬂUﬂﬁmmiﬁﬂa@UﬂqﬂlaHﬁ error ‘Vﬁﬂ‘lu

WIURgUAINRANANNTE NI DHTLL Way DHT22

AMTNLANANS

FRAIARAEATNARRL UM mwﬁu :20-80% ‘ m'm{u :0-100 %
e ar i Cas ; - al ;
ANATVBITURHNANG AMNARIALRARDUY ;5 % i n')"mnmmﬂaﬁu 5%

| aaunuaranaasaulums RN 2 0 - 50 °C ‘ NP : +40 - 125 °C

ar - - i -l
IRRIMANH ATINARTUIAREN 12 2 °C AMHARTUIAREY ; + 0.5 °C

e &
arnasalumeilssanacs 1 Hz (1 Ases0du)

0.5 Hz ( 2 Afasiatundl )
TUIR MW XU X | MW X 817X g3
E5mmx12mmx165mm | 7.7 mmx 15.1 mm x 25 mm

FIR B dsesim 100 U ' sz 200 vm

gﬁﬁ 2.21 W3BUBUANMUUANA19SEMIN DHT11 way DHT22 [6]

2.7 RC Servo Motor

o e ﬁJ Voo u‘; o/ ey = o 1
Servo urdmwinldmuilulussuumuaudnlu®  weinaiwiasiudii
a -
Sevus vefe “ma” (Slave) luBennuvuneves Servo Motor fife Motor fiis1aunse
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Fanuviesad i Motor wmyuluSshumbasmnitndilfiosedugnios Tgldas
muAuuuutioundy (Feedback Control) Tuumanuifazndmiie RC Servo Motor Fsfies
thinldlueeusuiitesdudruniuing (RC = Radio - Controlled) 1y Fethduing 3o
Uaduing ifneumedtaduing D .

Feedback  Control fie  szuumuAuilinsinAewATesTT UL N
WisuisuiuaBunaiiemunuuazufuusislveioiwavessudliilidn  whity  wde
InfAeeiurBunm

2.7.1 d2uydsenau RC Servo Motor
2.7.1.1 daudsznaunieuan RC Servo Motor

Output shaft

Servo horn Connector

guﬁ 2.22 dhsgnauniguen RC Servo Motor 7]

Case # Y50 NTBULDIAI Servo Motor
Mounting Tab d2ufudad Servo fufuay
Output Shaft iwatderingda
Servo Horns dhuldousaiiu Output shaft [fleadenalna
Cable anaidiousiaiile gl uaz AuAs Senvo Motor axUseneusheanylyl 3 1duuay
1 RC Servo Motor vedidvasansunnsrasulused
o @eduns fie Wides (4.8-6V)

o @edEM W30 UIMNa Ao NI1IR
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o ehefvaies (du 111 viieih) Ao aededeygraiadriuny (3-5v) Connector 90
o .
Wousoaaly

2.7.1.2 dautsenaunielu RC Servo Motor

gﬂﬁ 2.23 dhudszneunielu RC Senvo Motor {7]

1. Motor {uduvasyaimnes
2. Gear Train %139 Gearbox Lfluwﬁa%wﬂlm
e <4 =3 L4 (Y] o ] - )
3. Position Sensor {Wuiduasasiadusdumisiionaasenlunisvu

0 o
4. Electronic Control System \uduniaunuuazszaiana

i (el (oY o — et R S P | —————> Servo output

Pogition Senger

Servo Motor Block Diagram

"Elestronic Coniiol |
System

Servo Input ——> @

|

y 3

UM 2.24 Servo Motor Block Diagram [7]
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2.7.2 BaNN15¥11914Y849 RC Servo Motor

A 1 o g v o/ 1
Wemedygrauiadidunds RC Servo Motor dwwisasniuau (Electronic

°

| i v o v ed
Control System) Mgl Servo wyhmseuLazdsvananamAnvesdya A

] v P ] o 1 o v o o o 0 ' 5 L
dudruuiewdaduduiunisesnafesnsti Motor muadoudiludsumistiy wids

o & v w0 | d i o
mdalivitnsmuguld Motor wyulgshumisiidiomnis Taeil Position Sensor s

] w 1 < o @V t3 < =l [

\BuiwasaoyTaduui Motor fdmu 1lu Feedback ndusilisasmunuieuiiiousu
a -l v o 1oy | 1 e

AnBunmiamuaulilddumiafidesnmsedrsgniosusug

2.7.2.1 dysyreu RC Tuguuuu PWM

i1 RC Servo Motor anuuunlddmiusuddenin Remote Control #il4
muANveNaURIEd YNGR 1y 1nedutiAy sy Bededu udu 3
Remote 5'1'mnﬁﬁmﬂ%’m::mlaemwuﬁﬁwqaaﬂuﬂugmmuﬁmmm PWM (Pulse Width

. & Y 2 o o = | v
Modulation) yuwSaesmagiusd fuaiunirswosdynaiad dlasdiuunainuniig

4
vaaiad Al RC Servo Motor 1¢a€luta3 1-2 ms w38 0.5-2.5 ms snded1etumn
vuaaarunirste sy raiadlin 1 ms i Servo Motor agnyulunisdredraugn
Tumendutiumndmuamtunsuesdygiuiadglia 2 ms i Servo Motor uyuludl
AunNtewa1an uinanfvusaunitvesdygIwagiii 1.5 ms &2 Servo Motor fiay
viuIneg i uMinTIna1ewod

Uﬁ 2.25 yunieoermAuanunineosdyad (7]

MTUANNTANMUABIFNATTNUYEY RC Servo Motor ilaenisiiuan wu

v < v I VI Y =
RC Servo Motor anunsanyuls 180 a3e1 lae?l 0 asenldrnuniraladivinfu 1000 us 9
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v w £ o 5 e < £ 2/
180 94AAIUNIWNAYLVINAY 2000 us LW'S’]%QL‘U“LJF]’W]LUaEJUIﬂ 1 99m19gldminuning

L7

Wagmnaiu (2000-1000)/180 WU 5.55 us

v ¢

' I P 7] [y o v
INNTMIAIANUNTNNAGTNN 1 99A1U19AU vndaarmualyd RC Servo Motor

3

< | v fa v v Y !
wulUTiyy 45 esrnazmaadiidonisliann 5.5 x 45 ity 249.75 us waflw 0

AI A 7 [} wlj v [} vV o v
BIANTUIUNAIUNTNNGG 1ms w38 1000 us Insrzaziumuni e as i vunly RC

Servo Motor wulufl 45 asm fa 1000 + 249.75 wirfuuseanns 1250 us

1.250 ms

3UT 2.26 enmindnaiad i 45 o 7]

2.8 Firebase

. <l £ 4 L)
Firebase fio Project figneanuuuanliifiu APl uag Cloud Storage dwsu
WAL Realtime Application ses3uvane Platform ¥ 10S App, Android App, Web App
o v X va e 1w w LY | v )
Firebase gnassiumnaasauifiauindnfauannsonauuazdugielined  fumny
dowmsvewy Uit redsiulul 2011 TeoueusgAuasiond  wwddu  Rudn
a v . & v a cd a a Yo o v & a v
\3unu Firebase TugwdeyaiSealni®edl API fawlidniannlunisinfivuardedtaya

P a !JA:V = . = Lr £ 3 P
Tny Google Firebase 2.0 paiialddeianis Firebaseuariniswmunliansa 9nuims
backend \iuteyaegradien undu unamedu asursasdmiuindauuen sesfuuims
| Ao w v v
unuynagiiniuuuendeddey
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2.7.1 Firebase fiudnisozlslvidng
1. Firebase Analytics USn15iasevitaya Auvaluladunain Google Analytics unuds

Walvltwiuuuliddnuiunudeyalag

2. Firebase Cloud Messaging (FCM) szuudstaninuuduiou [aunsldddadsua
YA

= a & 4 v % ad & < !
3. Firebase Storage uSn1situiliiudeya torldidunn 3dle wialwdaurnlugainue

wualY a¥19eguu Gooele Cloud Storage

4. Firebase Remote Config Alvrudninnmauiinuadion dmivuiuudsdarniaqluue
| = o w1 v .
wansreglnag (Wu inufiseandiuaunavesnunasniaan) a1unsalddaunu Firebase
i By . [ 1 £
Analytics Werimungldeuuendunguq 1o

5. Firebase Crash Reporting fl159841UN1UASYUBILOW 5895UNS I0S way Android
6. Firebase Test Lab for Android USn1SnA@aULaNUNEIALITIT

7. Firebase Notifications \uaoulgadimsuliniaun iveBadoannurn Fom Tudagld

dnsuluslumvsenseaulin [ navyiUnlanveans Wy wanvadluny)
. | U

. 0] . = A g o/ 1 L
8. Firebase Dynamic Links 3013 URL natafiainasadvn1sludunanie wlsduniu

gunsaivisenuantRvesdly (Wu uissUsemenadenifedny dhauasnai)
. a P 2/ e '3 a a
9. Firebase Invites szuuLdgyiweuulduon dwiaes referral auaulaayduselowd

10. Firebase App Indexing 1UA8uFa1191n Google App Indexing 1d281% Google

v &
SearchAuattavnnieluamn
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- Mty Firebase §enToUARUNNNITUINISEMFUNRILN Realtime Application USn1stAaU
YNAIDY Firebase TdauldnSuuulddrinuSunn anifu Test Lab, Storage, Realtime

. da &
Database, Hosting nAnLIU

2.9 Android Studio
$9nfy Android Studio @ at¥ u IDE Tool 210 Google 14 m w1

Android §1% $u Android Studio L8 U IDE Tools @18 n 910 Google 14 W a u
TUsunsu Android Tneianz ImaﬁﬁummﬂLLmﬁm*ﬁugmmmﬂ InteliJ IDEA Agne 9 Aun1s
W19 Y4 Eclipse Lay Android ADT Plugin Tne ¥ngUssasdvns Android Studio e
FoensimuATesila IDE fanunsataius App Ut Android Wiiseansninunnty we
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Save and retrieve data

Our cloud database stays synced to all connected clients in realtime and
remains avzilable when your app goes offline, Data is stored in a JSON tree
structure rather than a table, eliminating the need for complex SQL queries.,

Launch in browser

@ Connect your app to Firebase

@ Add the Realtime Database to your app

(3) Configure Firebase Database Rules

The Realtime Database provides a declarative rules language that
allows you to define how your data should be structured, how it
should be indexed, and when your data can be read from and written
to. By default, read and write access to your database is restricted so
only authenticated users can read orwrite data. To get started without
setting up Authentication, you can cenfigure your rules for public
access . This does make your database open to anyane, even people
nat using your app, so be sure to restrict your database again when
you set up authentication,

® Write to your database

Retrieve an instance of your database using getinstance() and
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Save and retrieve data

Qur cloud database stays synced te all connected clients in realtime and
remains available when your app goes offiine. Data is stored in a JSON tree
structure rather than a table, eliminating the need for complex SQL queries.

@ Connect your app to Firebase
& Connected

@ Add the Realtime Database to your app

(3) Configure Firebase Database Rules

The Realtime Database provides a declarative rules language that
2llows you to define how your data should be structured, how it
should be indexed, and when your data can be read from and written
to. By default, read and write access to your database is restricted so
only authenticated users can read or write data. To get started without
setting up Authentication, you can confiqure your rules for public
access , This does make your database open to anyone, even peaple
not using your app, so be sure to restrict your database again when
you set up authentication,

@ Write to your database

Retrieve an instance of your database using gelinstanca() and
reference the location you want to write to.
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Save and retrieve data

QOur cloud database stays synced to all connected clients in realtime and
remains available when your app goes offline. Data is stored in a JSON tree
structure rather than a table, eliminating the need for complex SQL queries.

Launch in browser

@ Connect your app to Firebase
& Connected

@ Add the Realtime Database to your app

&8 Dependencies set up correcthy

@ Configure Firebase Database Rules

The Realtime Database provides a declarative rules language that
allows you to define how your data should be structured, how it
should be indexed, and when your data can be read from and written
to. By default, read and write access to your database is restricted so
only authenticated users can read or write data. To get started without
access . This does make your database open to anyone, even people
not using your 2pp, 50 be sure to restrict your database again when
you set up authentication,

@ Write to your database

Retrieve an instance of your database using getinsiance(} and
reference the location you want to write to.
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