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Abstract Due to smart work, the variety of tasks are performed in the mobile environment. According to the
main flow, it is required to provide the various business services and change the business services instantly.
Thus, in this paper, we propose a mobile customization technique for changing mobile services in real time.
The mobile customization technique of this paper propose the customization architecture and process that is
based on GCM's push service of Google and Intent technology of Android.
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2.1 GCM MH|A

GCMoJgt Googleof| 4] Fa & Al Fsh= HAIA W
KB AR A, 7]Eo&= C2DM(Android Cloud To Device
Messaging Framework)o|gt=  o]E5o0]lol) dAA=
GCMolets o802 WA Elo] Auls =3 9ir. of A
H| A= Google A|HE ©]-8-5to] ARGRL 7H7lQ19] Tufo]
2 o] ol&ejAold RRI=E HAAE AEE 5 Sl
AR A A AHoth 8 7P7]'i , Akela & 9 oy o
ZejAlo| oA AMEEl = FH(FE)AIHI A 3 FRol
o, Yo 01%‘1]74101’54 AR} B FHEGY
HHog 2o]al §Iril].

GCM AHIAE ARESL7] flsiAe 4 ddr|e ¢
20|t SAA A7} Z 4 Android 2.2 Froyo(API Level
8) o]4fo] Eojof gt 12|l ARE-AR= Google2] GCM
&3 0] X (http://code.google.com/apis/console/) ] 4] APl key
2} Project Number 27| 2] ZF2 W-grolof 3t 2]. Table
137} o] APT Key+= 7R GCM AlH{of| Ho|E & K
Y m] ARRSH= FAZEO R #0]31, Project Number:= o]
Za)A01 9] F47hE GCM Ao 523t o), J81
GCM AlH[oA] 3 o &ejA O] Z Hlo]H & Hoks
o] FAZEO R AQIth 181, GCM AH|AE H§3
ojZejAlo| | gtolB e, HulA, 2AIH 1e]i 7P
2 Q3F GCMlIntentService'5-2] GCM XE©°| A-g&=|o] Q)
ojok gttt 2 © 2, GCMIntentServiceo] 2|4 25O
2 gAE]o] ajF ojFe]Alo] ] if FAGLOR 2o
X Registrationld2} 7J2H2}9} GCM A H7F S7HA o
@& = Message Senderi&0] £H|E o] lojof gt

Fig. 19]4¢} Zro] GCM AJH|AE AMBSL7] 913k A
Ha AL o] Zg|Ao]Ae] F44k2] RegistrationldS
Message Sender2 HUJA] AAAAH o It} & HAZ =
ARE&A}L7} Message SenderE Z3j4] Registrationld2} Api
Keygts ©l-83to] GCM AjH{o] HolE| & Hylith Al ¥
A 2= GCM AW o]|A] Message SenderE E3f v-S Z)
52 olgele] o oEeAeIC R Holeld M
o] W Table 29} o] o]&g|#A 0] GCMlIntentService
o= LEY M 4&11401 OnMessage()Eh_ e 5
sto] HlojE Adi= FZHeR GCMAHT7}
Message Sendero]] 4 %— Et ol AR S wHgls)
W HlolE Mg 2L dEFh

[Table 1] Example Api key, Project Number and
Registrationld of GCM Push Service

AlzaSyDAZpQQHOP9WE68GBK

Api Key FMhLI1jlwNpNgupe

Project Number 123511053724

APA91bFDfd_HglwBtnkOMufJXEf
¢_Y921794wugP4vEAdUUeIN-Wj
6T4w1COUU7y7YJ0S3-WRFSM3
MoUI1EnbjPjNMye8aTTTDItWAc
hLUMjkgrfx7KienYR69RINI6yRg
eczKZRsOqhTe5vT-be7 1jILNBYG
fQzxA

Registrationld

[Table 2] Functions of GCMIntentService

Is called when the message is

M .
onMessage() received from GCM server.

Is called after the application is

onRegistered
cgistered( registered on the GCM server.

Is called after the application is

onUnregistered( deleted on the GCM server.

Is called when the error is

onError() happened on the GCM server.

[Fig. 11 Service Flow of GCM Push Service
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@ olZ Aol Aol AT dolE A
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AH AR oleie GOM AuIAE BaA Hshe ol
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olgato] 4§ Hopol o LEL Ago]n, B oA
AAsHE B AL ZRelx AxEto|glo] sl
ofgt TR 2ol melr)

2.3 Qt=20|=9| HE|H|E|/QUHIE

r=Ro|=o] HEH|E(Activity)=  o]F]Al0] A9
355 A olalislr] gt skt b dolrt Qldl
E(Intent)F ©|-g3to] HlolH & Fardton Fa51A H
a1, o] 5 Z-83517] el dEH|E SAE LA
=, 9% AEF71E 7L Asdith QtERolE
Y2 of] HEPEE 7H 4= =tl, o AtoollA] H|A]
A 2R 4 o L AL AdEe B we
Aa1e] ojzalAlo| o] ofd The clZeiAelde] ol
HE]Q} AJH]|A(Service), HREFAE 2|A|H(Broadcast
Receiver), AEE ZZH}o|t|(Content Provider)S 24
SH7lE A8 3h7]% BtiFig. 2]. &, 15 AkelollA
HlolgE 7] 93k §ro|t}

- ~

rd
| Activit
(Lo )
— 3 —_——
.’/ Content e Intent /" Broadcast
\_ Provider Receiver

) A

! ) "y
| Service

[Fig. 2] Intent Structure

HEJHIEE FollA] ARE HAIAE Faiks wol=
S AEo] B strtActiviy0Sk 418 ofe]u]
E7b By F 54 e vk W] 98 startActivity-
ForResult()E ©]-83}7] Hrt JHES YRrHoz og
SRe ol 2 Aejulele] dole ATg BHow
stk AL W Lot Alole) ofelule] Fels Jus
o QHIEE AYAS}aL startActivityForResult()E ©]-&
AL startActivity)E ol-8sto] Ag W AYS gk
o]t 45 HAIF QIElE(Explicit Intent)2} $H}HFig.
31 %, A WSl sjol doles ke Zol.

App1l Call » App 1
Service or Activity Service or Activity
Component «——— Return— Component

[Fig. 3] Conception of Explicit Intent
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(GCM), 18] of&FeAold ASLr FEdnh

'Application Layer
( Activity ] ( ...... ) ( Activity ]
== TT ==
( Intent
T
[ GCM APL ] [ GCMintentService ]
A\
Push Service Layer T r )
( GCM Service }
= 1\
Application Server Layer ‘
( MessageSender ]
1T
( Web Server Hlava Server PagesJ
J

[Fig. 4] Architecture of Customization Technique using
Push Service
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Push Service Manager

Google Cloud Message

" N Customization -

Servi .
ﬁb{ A Service

Variable Customization -
Servi .

——p Intent | ——== .‘ B Service

\\/ Customization - N
Service )

—>1 C Service

[Fig. 5] Customization using Push Service
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FA] AL o] FEe] Aol 1He] HlolE E5-5 Fig. 6
A} Zro] Hi, WA= GCM 2] Message SenderS
£3lo] GCM Server2 Ho]ElE AEs}kaL, o] Ho[E
HEO. GCM Server= GCMIntentServiceS ©]-83}0] &
e olEAllACR HolEE ASTh

of

° 2

]

\/ Push Service Manager |
]
Message Sender }
) Y :
\ GCM Server '\
\ v
GCMiIntentService \
) Y .
\ Application }

[Fig. 6] Service Flow between Push Server and Application
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[ GCMIntentService

lSend Configuration Data

e N N ™
Application
' N
Customize
String service = A String service = B
N / \ S
J
¢ ™
{ Intent J
- [
. Customize Service
_ N ’ N
Service A Service B
Activity Activity

[Fig. 7] Customization by Configuration Data of Push

Service(1)

String service = A [ “\Request Activity A /

—_— —_— ‘ Activity A
String service = B Request Activity B /

e e P | Intent | === o P | Activity B
String service = C Request Activity C (

- o = - o= = =P | Activity C

N J N

[Fig. 8] Customization by Configuration Data of Push
Service(2)

3.3 FEA| Md|A HAEOIO|AMO]M HMO| =

#2277 GCMABIAE o]-8-sto] ARGAL o] &) 0]
AL Alojsted A HAR ISP, PHP E= 2|2} o &
A o] S ©]-§5F0] Message Sendero] Ho]E|E 3]
of gtr}. o] Hlo]E g2 Http GetHA]& o]-§-3fjofs}
=] Fig. 99} Zo] ‘day Time’, ‘expert’ 2= H|o|E&
217} “time’, ‘group’ o]2H= Bl Wi A4S o] 835

o] Message Senderof A3l FH Fc)

http://192.168.0.5:8080/jsp/GCMMessageSende
r.jsp?time=day_Time&group=expert

[Fig. 9] Code of Sending Data to Message Sender by
Get Mathod

20 2= Message Senderof| 4] JSPEXE A|FE+=
‘request.getParameter()’ S o] &5te] TR Bl

glolElE 242t <_time’, _group’ o]z W40l Wh=th

T % Gom o golueelERy  AREs
‘Message.Builder.addData()’ 305 o] &34 Z}z+

‘Time’, ‘Group’ ©]gh= Keyol Hol GCM A|HE 4
3} 4= glth. o] w] Message Sendere= GCM A|H 2] 4
ZF 98-8 3= Api Key, RegistrationldE #23}0] d]o]
ElS HWlithFig. 10].

String _time = request.getParameter(“time”);

String _group = request.getParameter(“group”);

Sender sender = new Sender(”AlzaSyBzZ8_
y3t7xwifktocx UosUjDwmISE6PHSs");

Message msg;

Message.Builder builder = new Message. Builder();
builder.addData("Time”, _time);
builder.addData("Group”, _group);

msg = builder.build();

Result result = sender.send(msg, "APA91bF
Dfd_HglwBtnkOMuf]JxEfc Y921794wugP4vE
AdUUe]N-WjbT4w1COUU7y7YJOS3-WREFS
M3MoUUEnbjPiNMyeS8aTTTDItWAchLTUMj
kerfx7Kien YR69R9INI6yRgeczKZRsOghTebv
T-be7ljtLNBYGIQzx A", 5);

[Fig. 10] Message Sender Code in JSP

o|ZA GCM AH 2 o] AR Ho]El= Message
Senderof| 4] ElH Api Key®} vji]o] EHA], o] &z o]
A a3k 9e-& She Project NumberS 2=sho] s
o]Z2]A|o] 2] GCMIntentServiceZ 40| FHrl 3t
ojZ| Aol o] HlolEE ol wofl= GCM A2
] tlolElE 7] fl8f wiaeteEolA 24935} Hollle
Arefjojolqt sty 1 the GCMiIntentServiceo)| A+
iterator Q1E]H|O]AES 0]&3}o] GCMA oA EHWl Key
2tk 1ol Wl ek Hlolel S wolg 4= Sick. ol if g
5 ol&sto] ‘Time” ¥} ‘Group” olFe o5& 7H
Keye] dlojelet Relgatol wot & % 911, 1 glo]g]
£ wol ojZelo)4l vjoll ANEZES WAl 9I5to]
AFRE]S B220] ‘GCM TIME value’?} ‘GCM_GROUP

_value'®] g AT 4 riFig 11]
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Bundle b = intent.getExtras();
Iterator<String>> iterator = bkeySet().iterator();

while (iteratorhasNext()) {
String key = iterator.next();
String value = b.get(key).toString();

if (key.equals(“Time”)) {
GCM_TIME _value = value;

}

if (key.equals(“Group”)) {
GCM_GROUP_value = value;

MainActivity.time = GCM_TIME_value;
MainActivity.group = GCM_GROUP_value;
}

[Fig. 11] Application Code including Configuration
Information

if {time.equals("day_Time")) {
Intent go = null;
go = new Intent
(this, Day_Time_Activity.class);
startActvity(go)
finish(};
} else if {(time.equals{"night_Time")) {
Intent go = null;
go = new Intent
(this, Night_Time_Activity.class);
startActvity(gak;
finish();
] else if {time.equals("dawn_Time")) {
Intent go = null;
go = new Intent
(this, Dawn_Time_Activity.class);
startActivity(go);
finish();
}

[Fig. 12] Customized Application Code by Intent including
Configuration Information

I oo 2 o ofZ Aol el JFER) WA
5l7]9)5ke] AMRE  WZol  ‘GCM_TIME value’9}
‘GCM_GROUP_value’ &} gho] ]z} ojZ2jA o] ol A
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