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Abstract The Internet of Things(loT) is one of the key technologies in the Fourth Industrial
Revolution. The IoT is a system that acquires information from various sensors and provides
meaningful information to users. The method of obtaining information from sensor is using WIFI,
Bluetooth and Server. is not accessible to external users because of different type of networks or
local area communication. For this reason, there is a problem that external user cannot receive
notification in regard to sensor information. In this paper, we want to establish a cloud message
environment using Google's FCM(Firebase Cloud Messaging) and find out through experiments how
users can receive notifications even if they are outside.

Key Words : 10T, Raspberry Pi, Cloud Messaging, Alarm Service, Android

1. HE ol B PR RS A 35 0 A
okt WAL UG 3, 245 Al B4 7152
P AERE AASAD, TEASAOD, F oy orepyio) eramis o A A, st A

Wiol= 2R, EE 4253, 7MBAVR/AR) 50|
A A AYEFS B ABASS Izt
Q4] Wk, BEANE, S 7153t 22 QIzte] Fulo]
A RESH Rt o] FREVE AAT FE, O, B

3 749] QIEY 79 AT 282 o]k ot o]
Sl AHAED A1 AR S ALt 5
Eqlole) FuE 27 2 AZFEstel AHgAIA A
& U2 A8 AT 3 alcm 2

[¢]
Sk EX RO L2. % Sl AJAHILS- 7Ith, ALE
UEIS YL £9] BE A=l 54 YEHA
"Corresponding Author : Sejin Oh(sjoh@ikw.ac.kr)
Received May 25, 2022 Revised July 5, 2022

Accepted August 20, 2022 Published August 28, 2022



62 MABET H20F MBS

SEA7I= A7 =0T ol Bt AAE S5l

Ato] AFRQIEY T&0] THs e, S4e Ulgol
7} qlofok Bt} AL R, L& ASE, A4S

5 RS A A1 AR WIAA T A2
AR Y84 F Shtolet. ofefat MHE)
A 5 A28 Aol 1 AR AntEE
3} 2L clujolaz AgElolof & Zolt.

MAHY BRE ARl Agse PHozt
WIFL BRES, QA S34 22 U 28T 5
912 Zolek. NS Aojst7] Sief ekzwelstole} 2
° 9o A2go] B o] % A2ggelA Al
Ao RS Bl L A1 T 5 LA, Zar ot
o[ olgsto] AHgAINA] AN RS AL I
AL WIFIY ER52 58 o]gste] HEYIS T
Aefol FTH3). WIFISH ERFA9 9% ApgAFe]
Hujol 27t 2o HERIS] AFHAL 2AY FA
2 oo St gRolAE AN HBE W] oY
o} A8 AA A2l AZ T YEAIE A
8% uhe 9 A olgefor sk, AHgAE 9
oA AIA] A28lel Fstol HHE AHlolof A
HRE $YL WL & Uk TR A A2dd]
£ olflEs} 9% o, AgAE IS Bk 2
H82 A7lol of#igo] el

£ =B ANE AT A28 HH 25
o glo AEATE AROAE LBE WS S U A
28l TSI, A8 AA A2H9] YEYD
7 vEdet A4 PRE B5T 4 90w, Ae4
o 80| QElekE A4 A2go] AgRjlA ofHE
MAAE AL 4 AL FEsg TR0 ASE
AL ehzdesto] FutelA 2] FCME ol &
slo] 5% o[MIES AHgAe] QPERO|= EoR U
o= Adgt

2.

e

HHA

2.1 2fXH|2|1m}o|

gtzu2|stol(Raspberry Pi)= F=9 Zh=H|2]u}
o] oA TE 24F A7t AFEZRA g A9
PCB(Printed Circuit Board) EE Qo] U4 ZAA]
(CPU), IHEAIAX(VGA), HEY, &SFAE
o= gast 22 AHEE st st A9 22 PCB

HE Qo] AFEE 45 HZol FAES 4 B
WA ol EARE. EFE SoC(System on
Chip) 7I&= AH&SH| Tiizo] AFelar AXHY &
ol slow 7HA i8] Adso] FHolutHs, 6l
gk=2H|Ejmtol= 2F2H|QE, Ubuntu, Windows 10
IoT Core, OSMC, LibreELEC, Mozilla Web
Things, PiNet, RISC OS 5 Tt4Rt SFAAE AlE
Skl QUot. ot LPAAE sl 24 AR, v
tol A, AY7] & HIstA &8 & AUtk
gtz 2jutol= thfet AlXe 22 FAEE A
2 & et ojff ARgEE Aol GPIO(General
Purpose Input Output)?|t}. GPIO+= WO Z A FH
o, A ZIeE F 40719 "og F/=oile] A
|7 dEn EEs AR AT & Atk
GPIOE AREAE 92 8Tt 295 AT = o
TSRt AAEE AZste] st=go] Alof7t 7hssie
GPIOE Alofsl7] #JsiAl= GPIO gelEeig]7l "g
Sity.  GPIO #olE#HZ=  Adafruit, WiringPi,
RPL.GPIO, WebIOPi & &7t ul¢- thstiet7, 8l.
Fig. 12 gt=H|gjrtole}t GPIO W& Yehd Zlolth

Raspberry Pi 3 GPIO Header

33 G0 s
GPION2 ©0 sv
GPI0U3 00 Ground
GPI004 Q0| GPIOL4
Ground 00 Griots
GPIO17 00 GPIO18
ooz 00 Grouna
GPI022 00 1) GPI023
3.3v 00 GPI024
GPI010 00 Ground
GPI009 (1) GPI025
GrIo11 00 P08
Ground 00 GPI007
10_sD ©e 1D_sc
Gpi0ss oo ]
GPIOG 00 GpIO12
GPIO13 00 Ground
GPIO19 00 GPI016
GPI026 00 GPI020
Ground 00 GpI021

Fig. 1. Raspberry Pi GPIO Pins

2.2 Firebase Cloud Messaging
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Fig. 2. Basic HTTP Client/Server Communication
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F=golt, 0§, HHtY ¥ 5 thUtt ElES A
QHeH12]. Fig. 322 FCM9| 20} HAIX] HLigS
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Message Building FcM
and Targeting Backend

Platform-level SDK
Message Transport on Device

Android
|' Transport Layer
Console GUI or Instance .
@-. i0S / APNs
N
—l_. ‘Web Push
trusted
Environment

Notifications  send to Topic
Fig. 3. FCM Architectural Overview
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i)

@
register with
FCM
Sender ID, API Key, App ID

. 6]
Firebase Send

Cloud Cll\le"t <4 Registration =——» SAPP
Messaging PP Token erver
To Server
@
I— Registration —T

Token

Fig. 4. Registration with FCM

App @ Firebase ®
s — send —> Cloud —— forward ——>
A Message Messaging Message

User
Device

T ®
Display Message

Store Message

DataBase

Fig. 5. Downstream Messaging
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obd A7} ALgALA HEE AL 5= Qe 725
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DHT11 Sensor

40°C

Event Message

—
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User Device

RaspberryPi
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Fig. 6. System Architecture of Alarm Service

3.2 GPIOE 0|88t MMHE &5

GPIO(General Purpose Input Output)= “fo]=
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Fig. 7. Setting up a DHT11 on the Raspberry Pi

EP pi@raspberrypi: ~/gpic

Fig. 8. To read Temperature and Humidity values
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Fig. 9. To create a Firebase Project
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Fig. 12. The Server Key of Cloud Messaging API
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