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A Study on Implementation of the Push System Based on FCM Service
Inducing Communication of Candidates and Influence on Voters: Using
Smart Devices Application
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Abstract Advancement of science and technology have led to development of the media, which has evolved election
campaign strategies. Nowadays, media development has made communication more important, and it is a growing
trend where smart-device applications are widely used to facilitate communication with electors. Based on Google's
Fire base Cloud Messaging (FCM) push service, which keeps up with the fast-changing election trends and supports
election campaigns systematically, this research aims to help accomplish the goals of an election campaign by
developing an information system and performing empirical analysis of the variables that the information system
affects. The system consists of an elector's application and a management system. The management system includes
browsing and management of received-and sent-message history, and direct management of the application. By
managing the push system in more progressive ways, this system will help to improve the effectiveness of election

campaigns and accomplish election goals.

Keywords : Android, Election, FCM Service, Mobile Application, Smart Devices, System Development

*Corresponding Author : Ook Lee(Hanyang University.)
Tel: +82-2-2220-1087 email: ooklee@hanyang.ac.kr

Received June 14, 2017 Revised (1st July 24, 2017, 2nd August 7, 2017, 3rd August 16, 2017)
Accepted September 15, 2017 Published September 30, 2017

454



FCM AJH|AE o}§3t FuAk A% § FA] AL T8} FARlA) w3 o] B3t AT 1 2ulE tufols ojZeAlolde BEa1o]
1. M2 A zole] Aol AQl50] ARl gA & =hlo
A A o)l FEFIL UL 2 AAH A9
1.1 g7 Lo o 78] Bt HAfAe HolsAL FEskE Bs),
sste] WA} tEo] vrjo] WAl W gl o Yot 2% AAY BAEEA Arkshe ABHQ
= setole) Wahent oplek AgEe WAlT defel  AQA BF EFRC
QO E sl Wake /b9 A Hlch e A
% Bl Agxdel g Bt FolEAm, 212 MALSO| H3
FEAE Q1Y) S oM AT FAES BB, FRA HA TV T4 AAEe] A7 Ao 9lo]
o] &A%Y e A4Sl 2R A A HHA A AdAAQ] BSkE 7HA S TV 5 ol AR R sl 2t
Wk AFUAeldol Zhsdk rto] wjAlE AS &8 X AALTY FAle AdxAoldt)t. @i} AAA}
SHAl HATh 2 m=EelAds mutd oEEAelAE 7] Ao AARETE FEGTE TVY THow AAE
wroZ oA AFsH:  FCM(Firebase Cloud 59 FAE AgolA Frxal ooz AT 2o
Message)©] ZEA] B2 (Push Service)Z o]4dld & tiitE 222 B84 LUl TVE E3) t4e &
BA} 2 I FA AZHS AQMG olsh 2ol 218 AAGIA A Tt 2 U] dielth HALE 3}
A vidlo] ojAlg 5% % RANA B8 T 5 e Aol AF2A O AF=S FolET FrA A9
ot dulol Zee] AU Aol ostel B o F93) olm A7 B Fashl U Aol Fol
& vt Bag Aow o AYAERAN FuA AR olFeke AnE 714
grh3). olel @ TVZ BEA g o s 9
1.2 eiqo| = W ARYANA wAeh Frivel: 54 Pue o
B AT A2 LA tld o2 A A AR A ARl el b5E vjAlelt). o]
28 A te] Auetn A2Ee e e A WA 549 wsks A7 FA wale] WakEs AL
Weu Al ATk e T FuA 25 GE A oz A Ho]. Fusst ﬁw H5o] T3] Age a1 2
Aoldo] fAASNA WAL 25e 2Eae] pan  FFHA AALFLAANA gl Alolw] 3L F
FHA 2F GE FA o ZYACIAG ALge B g F T A9 B FAGEA D fad
S o R TR 25 G FA oZgAolMo] 5  F HFIL, B2 AEE THIE JE U SNSE F
AR A v A g thate] dolRu) mxuter ¥ AALFY HHvidE FEASE WAL AR
B ooto] ARG A4sit) Bth AEA T4 wrrltlo] o] AlWIEAA A
3] o|gpol] T o] W Hre} tpgs Al ZhE AFEk
BAALE A A 2g ST el & SR8 V135
2 == g e Aolt1]. o|st o] whA] E4o] ek
o whet ~utE vupo]29f AAlg Zr o] sk
2.1 M7 2M e Zdet =0t agHT
211 MAHe HX[Eo
AAE WFFele] 23k ol S Aotk A 21.3 ADLEL|HLO| 20| Egst
Ae #0e dEste] BAsHe HEE AEsta ojge]  2PHE Hulelai peg 2 RIAA08)E A
A AAA AR Folshs 715E Ak gEE SR E ML HUT dEepleis g 44 B &
Ao AEAo]l HAS Fo FwEy B 5 gy, ol 7Fe s1lelk ol tutel s S <lely,
AA el WFALE Al FAS] A by BT AR Ols 5 FHHeR o183 4 3l
AsAol gaolu[l], theksla Batdow Hojg 4 oW PCAY MEZE ofEei ol s A% Frtste] &
Q= pdoz A sfele] F Alsle] FAd oA Axek  &7Festtial HojHu2]. 7, FH AvpEE o g
APS P 7k A3l Fefekn o 4 Q1S Aofek, Aol ek A el ol WA o3 F4 QIEUIS

455



FFAS | &R A8 A9B, 2017

of st ohjeh A8

M7 2 SNS H My ofZ2lF|o|M
o XN &

Toannis Andreadis and Matthew Wall®] <1~ 2|3}
£3] VAA(Voting Advice Applications)”} ©]& A&
sk AFEES] TR dgd Ad g3gge] gltkal
et ATH6]. P AL o] Ao Aol whEW SNST7H
AR Awtel] M FgFo] wi¢ A=sh, AAdA A
Z]Q1 SNS o]-go] Apile] T3 Fofe} FH o] Jg
= A dERIT7]. B3, o
fo] o] NIFFe] Gl 7]o] g
dol Aom[8], SNSAHE-E A4
HEYA f AAME7 Jdt
A o2 F85 AIB|ALE €

e

L

et

2

R

2

4w W we w

b
A

H

X o 2

oK e tu o
&
gg‘
2
>
i
o

=Mt

>

o 2

2
A
to o o

30, o

)
x
=
o g
)
>
=)
2 At
>

R
il
2L
>,
o
o
2
X
-

o

o ¥
. rr
2w

&
_E il
> W
> ro,
N o

W 1

v
=

o tlo Iy rlo

yo rIf
o

ol
-
Sy
2 2

4
kI

o%
o ¢
K

[P

flo

¥
A
[

iz H
o AN (M@ > [ ot o mo I K

i & 9 oo
. o
o

%0,
v
o,
2,
B

®

v H

L

456

European Paliament and of the Council of 12 July

20027} ‘s ol kel FE Q1 o] A E )i, ket

15705 B 950] $= Q) WAL A5 HEl el
Z

i O 1 E]—]:
H9H13]. SE < oMl RTl= FoHs}
I QT4

el

v

[e)
HAS

M X

ol g 3t el TFAMA] 4FH 0w g

—_

2.2 A\|AE! HA
221 E3E

AA A 2=gle] ~7|vbe dejabe] FA] WAA] S
7%, A1 AR AV, FElelA a7, B A
722 rrolAm 75 R Fig. 13 o] =233t
T Stk FUAMH = Firebase 71902 JfEtete] 7%
] A 359 rbsds Esdith B
v o FE Aol fFUAE R PR FEYAte
google push console|A] 2191 ¥ S| UAA KA token
& 79t FCM= S8l ke tupo] A2 viAA] o

% 9 olFe Aol Bl §E2 ALgSY, fARk F
A AR S, EA HIAA S, WA ol

Aol g A e W FRAL F Aol dois}
FuAste 2%E @ 5 Qi SR AgH

-8

Candidate
ii_)

Administrator

Voters

Fig. 1. Overall System Architecture

2.2.2 GCM2| K22t FCMe| §F

GCMo| & Googleol| X FEZ A|Fdhs WAIA] s
AMH|EZA], FA 55 AHEaE7] $18liAle F2elA
&3k GCM(Google Cloud Messaging)S ©]-8-3foF
t}. 7]¥olE C2DM(Android Cloud To
Messaging Framework)©]gl= o]&o]%l oy GCMol 2t
= olgoR WAH Aulx HUTh o] AMujiaE
Google AHE o]-&ato] AR} 7H7HR19] Tluto]2 W
of JEF Al =2 MAAE HAFT F AT A

2 Alzdolt), @ F 7110, nlo|u]E B o] o] Z g

o 2

Device



FOM AHIAS o]83t S1x} A%

= o 32 Al2"e] 1&A3; GRloA] uH=

ko] W3F AT 1 AnfE dujolA ojZaAo)de el

Aol A ALEE = F(EHE)A
ukA o 2 o] Fe]A o] e
Jog 2ro]al 9Juh2]. 201630
%7 Eolyed W GCME
Application ¥5F o} 12} Mobile Web &
A AHE 7Fs @ FCM AW 25 s gtk

Google Firebase o)AM= FCM7 %S
T3t 2ol AskaL vk FCME AHE-skd A ol
ojt} 7]e}t HlolE & F718} & & 9la FEto|AE o
Aol el & 4 k. S Bl AR} A3t
FESHL ARAE FX
AR AbElol A=
ZholJIE

THRE &
Mobile Webe]

EUE Mobile
ol

BN

L

Y

= 3T
nE ZYE

-6— Al

=
=

ok Y A Ao e
4KB9| Fo|2ES Z

4 ATh[15]

_/’:
g 442 % 9
AR Ay
o zel oAl A5

=

=

t C HTTP/XMPP

Notifications Console GUI Trusted Environment

NS

" Firebase

Cloud Messaging

l

Fig. 2. System Operating Principles

254 E]= Fig. 29 2] FCMT-dol= HTTPE =
=38 FCM 3} A 32851 749 o
SpolAE gfo] xFhEITt
&S AR FEolAE g

Fehge

XMPPEZEZS

Ee Aol At
FCMoﬂ E%}—Q OLFJ
AE B 4 9tk
HA o2 TS5 o] Sl TH16].

wak
3L
=
g

FirebaseFA]+= Firebase

457

Edl

3. AlA

re

?.

3.1 o{Z2/AH 0| &

FCMS 28317] 918) Fig. 39} 2] Java Archive
import3te] 293} AJ7] ¥ AndroidManifest.xml
Tdell FCM HIAA] 57412 917 A%kt FMHIAA] 5
2l AH) 2, FCM ID 241 AH] &, FCM EE A4S 9
3} receiver, L2311 FCM A U] A&E 913} provider
mapping 3 =t} B3 project9} cliente] HE7} &
{1 google-services.jsone AT F HAIX] F4AE
A3 EF kS token W0 WL pushAH] 2L o] F
gAlo] S ElXE S W 1At SNS urlel] 1ES
3}7] 18l wrl 4= DEFAULT URL W0 A73}9d
t. FCM services &83l7] ¢ w9l Fx=2
MainActivity Classt= U Fig. 49} 2t

fileE<

=
7

1

Fig. 3. Google Firebase jar file setting



'El
R

A 71E8 8] =2 A AW A9E, 2017

public class MainActivity extends Activity
{

private WebView myWebView;

final private String DEFAULT_URL =
"https://www.facebook.com/profile.php?id=10001
4517970118";

private static String TAG =
@Override

protected void onCreate(Bundle

"MainActivity";

savedInstanceState )
{
super.onCreate(savedInstanceState );
setContentView(R.layout.activity_main);
myWebView =
(WebView)this.findViewById(R.id.webView);
myWebView.setWebViewClient (new
WebBrowserClient());
this.myWebView.loadUrl(DEFAULT_URL);
FirebaseMessaging clsMessaging =
FirebaseMessaging.getInstance();
clsMessaging.subscribe ToTopic("news");

String token

Firebaselnstanceld.getInstance().get Token();
}
}

Fig. 4. MainActivity Class
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A A"l 759 42 78 FCMAIH S 2HtYd Table 1. The Cronbach’s Alpha Result
o Zg Aol Aol HTTP S4lS 3l Aoz H3)
- = R - Model No. of items Cronbach’s  Alpha
Ao] ool nE FHYs QAT ©F glo] BdHo.
] } 5 Political Tool 5 0.737
2 S5 g WG =, Aawl 5284 5
As7) 98l st s 50 oo Azl fecoention ’ 0o
542 Adsn AETaen 54 2L Jud g
“IA Ego] oA Ay Egol HA ¥ g7t
A SHE Wokon o] FAEA ~ZEd Q] SPSS
= BAste] Satdste]l AaAe ASET18]
Table 2. The Regression Analysis Result
. . Standardized . . ..
Model Unstandardized coefficient coofficient . Significance Collinearity statistic
provability
B Standard error Beta Tolerance VIF
Political 35 1.461 0.561 2.605 0.012
tool
00 Hla 0.377 0.143 0.355 2.630 0.011 0.672 1.487
Hib 0.487 0.103 0.565 4.740 0.000 0.815 1.227
Hlc 0.090 0.101 0.128 0.892 0.377 0.812 1232
Hid 0.191 0.092 0.286 2.068 0.044 0.645 1.551
Hle 0214 0.097 0.304 2.208 0.032 0.652 1.535
Recognition 2+4R) 1.917 0.859 2233 0.031
H2a 0.440 0.158 0.374 2.790 0.008 0915 1.093
H2b 0.447 0.142 0414 3.151 0.003 0.838 1.193
H2c 0.139 0.139 0.142 0.996 0.324 0.714 1.401
H2d 0.012 0.135 -0.013 -0.087 0.931 0.760 1315
H2e 0335 0.164 0.283 2,047 0.046 0.739 1.353
4.3 EtEM 4 MBI BA Table 3. The Regression Analysis Result
S O =% 2ale = A Elie =%
o o g A o8 Wi o8 s 37 Model | Sumof | df | Mean F Sig.
Fu5o] Ag ol 2WSE AAsh westslTle B Saquares Squae
B} Hla 2277 1 2277 6.917 0.011
&3 A EE Hrlsk o7t Qul19]. E oo
el 1*_‘2 47t b AEH19) Al A Hib 5.764 1 5764 | 22466 | 0.000
© A48 S48 A 2 3l digk A A Hlc 0.295 1 0.295 0.796 0377
Zow o] A}%Q% Cronbach o A4S AF&3t) Hid 1.479 1 1.479 4276 0.044
, § Hle 1.667 1 1.667 4875 0.032
A =TH0.737 0.618 A aFs 79 W
81T ) 2 )& e . sEe e H2a 4356 1 4356 7.783 0.008
= < - =
FE 19| Cronbach a A5 4ARIQI 0.68 27t H2b 4356 1 4356 7.783 0.008
2 Aol gl ZAFE o ZAFYTH20]. Ed, H2c 0.632 1 0.632 0.992 0324
H2d 0.005 1 0.005 0.008 0.931
VIFe] 10 w|vte2A thg3dgel TA7F §os &
N . H2e 2.507 1 2507 4.191 0.046
4 UTH21]. E‘r A3 AEgel dis) 71EA S E Van
de Van(1980)9] 8A1S &g on, FAHEO EFFA
] j 4.4 718 A=
2 29l A4S o] &slo] HFA L TR 24 & . = =e
- [e] =] O F \=] [e] = B
o] AA LS F|F o Nkl 24 o 1A M HSE flste] BE 7MAE SHARAS S &
o 4e Aasteirh22).
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