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ABSTRACT

The aim of this special project is to develop a multiplayer game application on Android
Operating System smart phones. Each player in this game plays the game on different mobile phones
simultaneously. Their mobile phones are connected and communicated through Bluetooth under the
Client/Server architecture which one of the players’ phones will act as the server and other players’
phones will act as clients. The clients can communicate to each other only via the server. The game
was developed in Java Language using Eclipse IDE and Android SDK. The Android Bluetooth,
which is the Android foundation class library, is used for the Bluetooth functions. Our result is two
multiplayer games on Android. The first game is a real-time game that allows each phone to send data
to each other nearly all the time. This game can support two players. The second game is a real-time
game that allows each phone to send data to each other in some circumstances, such as when one
player wants to send some events to interrupt other players from winning the game or when the

players’ scores are updated. This game can support up to four players.
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2.4 1nN3DDD (Mobile Game) [13]
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Use case name

Play Game

Scenario

Triggering Event

v
User Server , User Client onilandu Play Game

Brief Description

' q’/’ J o 4 1 '
Aauianuasgdoudonilendu Play Game woidhginuse 11

Actors User Server , User Client
Preconditions =
d o
Postconditions Lﬁ’e)ﬂ‘WﬂﬂGb'u Start Game Server N30 Start Game Client

Flow of Events

Actor

System

A o
1..00nW9N%Y Play Game

1 Jd o
2 guinemsiionilandu
Start Game Server UDg Start

Game Client

Alternative flow
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#1314 3.2 Use Case Description How to play

Use case name

How to play

Scenario

d o { o { a [
HeFunimihnuaaadsnmsmuny

Triggering Event

o o
User Server , User Client Bonandu How to play

Brief Description

& 9 1 A o Y ag 1
Lmvgmumaﬂﬂaﬂw How to play 3UdAIHUIIDTOUIBTNITIAU

nsj = @ 1 d d 9y
UNTIUA iau"lﬂﬂaﬂﬁuumuuu miﬁqumimmqmﬂuﬂu

Actors

User Server , User Client

Preconditions

Postconditions

Flow of Events

Actor System

A Y
1..a0nHeNYU How to play

2.9 gurvedeulsmsauIny

Alternative flow
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1919 3.3 Use Case Description Start Game Server

Use case name

Start Game Server

Scenario

do Ao 3 ad o
AwsFuninindugsinesvouny

Triggering Event

User Server

Brief Description

1 q‘l o Y
ﬁmumwlq User Server %‘Vlm’litﬁ@ﬂﬂﬂﬂ‘lm Start Game Server

h_e

o 1

Jd <]
o l¥guinsaitiofovesnuily Server uazilszmialidiau

Y v [ v
MINUANT LN DUNITOM T ONADIINHA Client

Actors User Server
Preconditions Play Game
Postconditions sefiaurhy Client shimstiouse

Flow of Events

Actor System

A d v
1.1a0nW9n¥Y Start Game
Y A 1 A 9
Server 2. 859N 1 FDUADIN DT DADYY
ey, A o §
[@UNNADRINT Device
Discover Lsfll’IMT
3.¢14A1 UUID tW0%15 Service
Register 11129111113 Service
o
Search?10 lnalouaA
a A [
4.17)a Socket LAZIUEUNT
AO0,
LADUAD
(] 1 @ ¢ A
s.aam 1y laaoudiine
o dll A 1 I~
AMUAFDIAT DI 1Y NN U
S
Taneuanson 1 Mieuaau

azaan ol T Iidudu

Alternative flow

oy d o : ~ [l ° [l 1
Ha'lnaeuaiin1g Device Discover TunuR1 17 luauisaaumny

4
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#1919 3.4 Use Case Description Start Game Client

Use case name Start Game Client

3 o Ao Yy A g % & ' v ad ¢
Scenario Wﬂﬂ‘vuwmwmmﬂu"lfmmum“lumiwamaﬂmmswmas

. . 4 A o @
Triggering Event User Client (7on#andi
~ v dy g 1 v ad J
Brief Description User Client inanlsflanduiilunms¥ouse lUdusswines
Actors User Client
s Y Ay 1 Ao A S v

Preconditions mmpjmuwmmsmaﬂﬂaﬂ%u Start Game Server
Postconditions Select Character
Flow of Events Actor System

A d w
1.1a0nWen9 1 Start Game
7 o : ; A

Client 2.110173 Device Discover (WD
D T s
AUNBATDINN IR AN
ad 4

505

3.111M5 Service Search ¥1A1

ad o

UUID 1055 W5

431701 UUID 3191113 Service

Register

[ A A ad J
5.5UMFDIAT0INNFT WIS

. ‘ [ ad o o kY ] U Yy
Alternative flow Device Discover llilW‘ULmJL“]fﬂ\IL’J@iﬂﬂﬁllﬁJ’cTTmimammJllﬂ
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Use case name

Select Character

J
1 [ A

¥ S Yy @
Scenario Hangunlddmunauaidondlazas
U a’;’ 4 1 Q o d
Triggering Event AUNIMUARNABNUE T

Brief Description

v
1 (% =

e | eDe

v ]
AUINYUATINTOADNAIAZATUDIAU IAIINUTIND04] tHotADn

o d Y ' Y 1 oA A A o
ﬁ'lliﬂIﬁﬂﬂ']J‘ll ok UagIpplauntvanlaonfiasng

Actors User Server , User Client

Preconditions Start Game Server , Start Game Client
Postconditions Start Game

Flow of Events Actor System

A P
1.100aW9NY1 Select Character

0 3 @
2shmsnudeyadiaznsves

AU

19 @

3. davoyadlazasueenu11d

d‘ ad J
N30UBTN0T

Y

ad Jo Y
41551793 5UVPYARINLATUDY

QU

! 1 @ S Y
Client UARSAASINUUDY A

Y
nanuaasduls
v
5.1lszmadeyadrazasninue
A Y A s
YoINUAT09 1#1AT09 Client

v
NIHUANT 1L

Alternative flow

Y

U

inu'ld

1 1 & a % o 1 Q’ 1
daurhelarhenilal ldinendrazasinld e saduSuau
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M1919 3.6 Use Case Description Start Game

Use case name Start Game
Scenario L?ma'umn
v
Triggering Event Araunimuaidendlazasidn

Brief Description

A g :1’ A @ ad o’l/lsl 9y Y
WerlauianualendInsAsazds e lalszmadoyada
1 1) v w Y 9 1 U ad ¢ Y 1 A
azasvoannrhelinswlaeninuuds daudaussvnes @iaun
[ A A o Y A g ad o A J o
pguuATeI NI uds e s) ausadenlensu Start

Game oigniiomny

Actors User Server

Preconditions Select Character

Postconditions Show Result

Flow of Events Actor System

O ad s
l.é’zaudmmwnassﬁaﬂ
o @
Wanafy Start Game

ad 1
2155 vnos dedoyailsemealy

NNATRUTURUTUMISIAUAY

3udnguviheemy

Alternative flow

Y 1 2 v A ' '
Arnuanlaaunilsdumanlumsoudovaziauny
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#1319 3.7 Use Case Description Sent Event

Use case name

Sent Event

Scenario

v a1 A Yy ' Y a o
ﬁﬁlﬁ@!ﬂ'limﬂ']\‘i"]LWﬂalﬁ E:l,!,ﬁuPJ'IEJG]?Q“U'UJLﬂﬂﬂ'NlIﬂ'l‘U'Iﬂ

Triggering Event

Y 1 d’d T W
HRAUNUASHUUAIAUNIND 9

Brief Description

A Y ) Y 1w 9 A
mawaummmmﬂzuuuma'lmmﬂ‘u 9 fruaNITaIen

]
U =

J o 4 ' a1 a
WaNFY Sent Event tiodungmaiaie Iidmuiimaonnauia

' Y
ﬂ'ZﬂﬂJﬁ'l‘lJ'lfﬂLlﬂ"liLﬁulﬂlliJ']ﬂEJ\‘]ﬁu

Actors User Server 1101¢ User Client
Preconditions Start Game

Postconditions Show Result

Flow of Events Actor System

Y 1 A &Y
LEawaanandu Sent
3 o ad J o
Event 2 nfauiudadsvinesdnt
A Jd o g 1
M3taen#lansy Sent Event #ia
o ad 4 '3
Hugswesezalszmemagnisal
A S q 9 7o
maenuulviis lnaeuanimua
N3
1 & 7 A
3ndaiuilelnaeudise
A Jd o o
1aenTlendY Sent Event 92111013
] P A Y A
danamsaiidonlIdinio
ad 4 A
F5W9INI U LATIATBY
ad 4 Ty
Fsnnosvzdsemalidaushe
~ A o J 3
nmmavriurgmasitue
o o/ a 1
4ahdeyamamsain 185 ld
aunls uazimsuanagy
¢ ol ¢
M IaiNS ounIiunanIsal

Y

WU

Alternative flow

e

1

Ad 12 ] A (] Y
untinzunua1 16ds 9 v luansadendaunanisel 14

=pad
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1314 3.8 Use Case Description Show Result

Use case name

Show Result

Scenario

v U o [ 1
LtﬁﬂdNaawmmmimumumm‘ué}mu

Triggering Event

T Aa [ d A Y = A 9
BUNUASUUUMNURUY ﬁﬁaﬁlﬁuﬂlﬁﬁﬂﬂUQQﬂTﬂ

2

Brief Description

a4 1

v d J o [ J { o
LLﬁNNaawmmmsmmﬂum‘wsm:{mu“luﬂimﬁmmuummu

Ry A e L ; ) yad 1w
quaﬂzammmumuuqﬁmsmmﬂu ﬂ%uﬁu’]ﬂ@uﬁﬂﬁiﬁlﬁu?’]ﬂ

Y
i v 3 9 19 1 d‘ [ o a 1 1 s 9
VA REE IR l,mwmuvhﬂammmmmumma"lﬂ AUNNISUH

Q

1 A 9y ~ Y Yy < (I z
uMasaUgae aziniasuaad ldRaumuIReTure

Actors User Server L0y User Client
Preconditions Start Game

Postconditions Exit

Flow of Events Actor System

@ o 1
1AW NS NI UALVDIR
U 3 1 9 1
munadeunnagrhesuy
2 fiauihniseenaning
3.90091NINY

Y ]
4. qugeMsLFoun

Alternative flow
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1314 3.9 Use Case Description Exit

Use case name Exit
Scenario D9NIINLNN

s . d‘ 9 A Jd o s
Triggering Event oganaanilandu Exit

Brief Description

Y g 1 A Jd o . v =) =t
m@mum’aﬂﬂﬁﬂw Exit 720N UAa9iuN Lazazeanainmny

Actors

User Server 1401y User Client

Preconditions

Postconditions

Flow of Events

Actor System

1 J o
LAamdenilandu Exit

2.99N31NLHY

Alternative flow
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3.1.4 Activity Diagram

User System

£ A d
‘o RN RFTGRIVING
1enHeNTU Play Game i AL iy

Start Game Server

uay Start Game Client

®

g‘ﬂﬁ 3.2 leAN Activity Diagram Play Game

User System

Vv
" Ko LAAIMTIIDABUMIIAUINUTIVUA
189n#eNTU How to play

] o ,
ian'lﬂmmiuumuuu TN

o o k4
mgmsaliuau

®

gﬂﬁ 3.3 UaA9 Activity Diagram How to play
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User

System

A ) A
1aen#and Start Game Server fuy

e

9 A o .
599U9N158UYU Discoverable VD3

bluetooth

A

o A ad 4
MMsgUduTOUIFIWnes

[No] [Yes]

° { a y
Amihndlugsvinesnosile

k 'lﬂmauﬁ‘ﬁwmi Device Discover

[Yes] [No]

A 4

[
,, .

dem uuID 11K laaeudine

#1713 Service Register

o A @ ad J
MMsoUsUan USRS W

4

yoodA A o 4 %
ﬁ\?ﬂ’l”ﬁmﬂiﬂﬂ‘lﬂﬂﬁmi@ﬂIlﬂal.@‘u@]

A 4

o A ' o o
NMNTLYDUADTUITD

51/
u

3.4 LAY Activity Diagram Start Game Server
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User

System

Jw {
1@on#leNG U Start Game Client Tituy

v
SIRGETY

v A o o Y A g ¢
iawamsauﬂu‘ﬂmmmﬂu‘lﬂmaum

lugadiau

v

o A o Jd
mmﬁauauﬁmuz"lﬂawum

[No] [Yes]

( 111715 Device Discover ﬁum

B
>

ad
Fsvines

[Yes] l [No]

v

11115 Service Search

ad o
Vo uFIHIes

[Yes] /{ [No]

\ 4

Service Register A1 UUID

ad 4
AnAUKXINWIDT

\ 4

o A A ad s
5ﬂﬂ1‘§ﬂ£ﬂ5@ﬁﬁ]1ﬂl°ﬂiwnai ]

[Yes] ¢ [No]

A 4

[

( AUHUMTAULNY

o A e
NINTLBOUNDTUTD J

gﬂﬁ 3.5 ueAd Activity Diagram Start Game Client
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User

System

A o Ay
LARNANINTATNABDINIT

o)

Qa

& A @
Halnaeudilodendiazasudides

o

1 1 v ad
dardazasvesnu ldugsvnes

Y

HudsiesSudeyadiazasan
lnaeud uazdszmeald lnaoud

v
NIRNANT 1V

gﬂﬁ 3.6 LLA9 Activity Diagram Select Character

User

System

1onH9AFU Start Game

v
U v v
[ Hugsvinesisemalididuimmuaiy

A 4

(

v
L LAY UIIBINY

gﬂﬁ 3.7 UaAY Activity Diagram Start Game
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User System

[ AUIUNITIALAY J

A 4

: . ° ' = { 99 ¥
Sl A Sl —[ uaRI WML TURIN AT 1A 1L Een

4 4
AADUNYIUBDINA

h 4

SANYRIUNIENUYNAT N

[Yes] }\ [No]

y 4

[ qﬂmmmﬁaﬂﬁu J [ AUASLUUTIVINAY ]

D

j
aenazuuu ) Wdswnes ]
g

A

(i
Hugsnossuazumunazlsena
1WhidudhoBuanan
\J
v Y
%’ﬂﬁwwmﬂizﬂum’s
[Yes] ) [No]
\4
-
ﬂTJLéI/\'iﬂﬁI‘U [ AUAZLUUHUA J
o
YINASLHUUAT

v !

2 A A 9 o1 a8
[ AUNUNINATUUUAADIN O waama@mawhamm

gﬂﬁ 3.8 L4AAY Activity Diagram Start Game (A1)
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User System

& 2 Y 1A
LUASUUUATIINT 9 ﬁlﬁum'ﬂﬂ

d o
#9N%U Sent Event

) ad o /9 1w
‘( ﬂamaﬂnaﬁiu%'au”am@mimiﬂmuﬂs nhae

v
Usznenngnisaliuqg Iyadhons 1y

A 4

g A o s ad J o
m‘nmﬁamm@mammmmﬂnai nInNg

A o la P
liﬁﬂqzﬂlq”ﬂﬂ’ﬁmuu W%‘au‘ﬂ\‘]‘ﬂuﬁﬂn'ﬁm

g‘ﬂﬁ 3.9 1eAN Activity Diagram Sent Event
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User System

EUNUI J

{ LEAAINARNEMT 1A J

[No] </ [Yes]

9
HARINI9e TGENAREE)

You Lost You Win

31]‘?! 3.10 LAY Activity Diagram Show Result

User System

A 4

dendlandu Exit J

28 NININU

59 3.11 11etA9 Activity Diagram Exit
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3.2 MI9dNUUUIZUY (Design)
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- Project name : HelloAndroid

- Build Target : Android 2.1

- Application name : Hello, Android

- Package name

- Create Activity : HelloAndroid

- Min SDK Version 2]
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3 aeui 5190 Android veus M Eoundd 1519z uei Y Package Explorer DgA1LH 1Y
ﬂaﬂ&ﬂﬂll‘v\lf{ HelloAndroid.java (HelloAndroid > src > com.example.helloandroid) “‘léﬁ
L T
package com.example.helloandroid;
import android.app.Activity;
import android.os.Bundle;
public class HelloAndroid extends Activity {

/** Called when the activity is first created. */

@Override

public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);

setContentView(R.layout.main);

(%) Y = % b% d? \ = Y a %
ﬂi\ﬂ%]ﬂﬁi]\‘liﬂimﬂﬁﬂﬁii’)ﬂ!!in wﬂaumemﬂamﬁmmﬂwmﬂ‘m
1. ﬂaﬂ!ﬁ@ﬂ‘ﬁ Run > Run

2. 1990 “Android Application”
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4 @2 res
4 (= drawable-hdpi
[ icon.png
4 [ drawable-ldpi
[ icon.png
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icon.png
4 (= layout
(X} main.xml

(| stringsxml
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[5 default.properties
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YUADUM T Export Android Application Wlula .apk 919 Eclipse

H Y 4
1. ¥msi@en Folder ag¥1mM3s Export AAAYIIABN Export... 331/ niiaeasil

Select an export destination:

(&> General
(& Android
1§ Export Android Application
=B
& Java
(& Java EE
(& Plug-in Development
(22 Remote Systems
(= Run/Debug
& Tasks
(= Team
& Web
(& Web Senvices
&= AML

Y
2

° A : AL ) Ay v ¥y A : A
2. MMInaLadn Export Android Application a0 Next > 3% naliaye Project W

#oamstilo Export 99011

Project Checks &,
Performs a set of checks to make sure the application can be exported.

Select the project to export:

Project: HellAndioid 2

No errors found. Click Next.

@ R e ] o Concel

A A ¥ A )
gﬂVI £.2 LUEAINITLADN AIYD Project



3.

114

(} ¥ Y ¥
Mmsidon1f Crate new key store 1NOA%0 key tasvia v vihimslaliSoudon

U&INA Next >

S
mmslasiariuazdududnion w%’aumizumﬂmm

16%@%6«51@1

Keystore selection

) Use existing keystore
@ Create new keystore

Location:  C:\Users\ Administrator\Desktop\key.key

Password: eeeses

Confirm:  seeses|

317 A.3 4a@d Crate new key store IR0 key

T =) 4

key

Sl

= Y
UA

Sreaz e80T wag doa

Q

‘]dJuﬂ‘uﬁﬁN uamu"lﬂﬁ"lmﬂu‘ls 1A7In9 Next >

I | Key Creation

A A25 year certificate validity is recommentled. E

Alias: tgst

8. Password: esssss

A Confirm: ssssse

Validity (years): 12, v N % 2

| First and Last Name: | tes{] ‘- YA
| Organizational Unit: Ry,
Organization: By i e
City or Locality:

State or Province:

Country Code (XX): :

519 2.4 udng M3nsendoya Key Creation
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° { < FaiE
5. Wms@end Save 1d 15 9ud209 Finish

Destination and key/certificate checks

Destination APK file: C:\Ussrs\Adm%{stratcr\Deslr.top\Helchndroid.apk

Certificate expires in 12 years.
Make sure the certificate is valid for the planned lifetime of the product.
If the certificate expires, you will be forced to sign your application with a different one.

| Applications cannot be upgraded if their certificate changes from one version to another,
forcing a full uninstall/install, which will make the user lose his/her data.

Android Market currently requires certificates to be valid until 2033,
This will create the following files:
* HelloAndroid.apk

flmﬁ—ﬂ fo Fnisn (][ conce

517 .5 uanenvh save 19§ Aewms Finish

6. 1@ lWduwena apk 90NN

517 .6 uaaall§uwana apk
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TUNPUMIAAAI .apk 83UUNBDD Android
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1Y Vl']ﬂ"lﬁf’f\juh/‘lﬁ .apk NADINITAAAIDNDULATDINDDD

Y ' 2
2. nada g T sunsuazdinimanmsaanalisunsy Taeline nstall tevin1saana

[ ' Y A A
AIDYNWYHIIDUDDD

Do you want to install this
application?

Allow this application to:

A

N

Install Cancel

=) 4

A a 2 s o A
q'ij‘]_h/] .7 LLﬁﬂ\‘lﬂWﬁﬁﬂ@NVLW'ﬁ .apk aﬂﬂui%iﬁWﬂN@ﬂ@LL@uﬂﬁ@ﬂﬂ
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1. a5191iyBR 1% Google Taendn 11

https://www.google.com/accounts/ServiceLogin?hl=th&continue=http://www.google.co.th/

/2 tiquiiuas Google - Windows Internet Explorer =lEix]
Eh e e e S e s nenn e e e e

e L [ | B B B s @es "
H

GOUS[C accounts

uihdssuuarinantstden Google dauyana

i Vieydt Goxs -gh'
Google fiRefiq Tiaaunnnit iWoraningdnd Google vavan auams Wiy msuusiy 6 éumR I

; e Swn
i
™ Soa F agluanurastodinti

Gusulmidwdwsfifiaubiauss asfauintion
Q  umiad

N infuardamstanssmoduzasanan st

dindsvuunneun who anolming

@ iGoogle
W stnns i warduq astuwiusnuas Google
Seligundild Google wta
anndfdidui

aogle <mhwsnyag Google ~ fadmualumstiuims - wimnodansduuaas - aauhumia

517 4.1 uamsmsihaieia s 19 Google
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U

5+ PR Je. 3R D2 v thimth

Fle Edt Vew Favorites Toos Help

i -

S04 g oqgun Google

GOugle accounts

asetingdt
fnuilnEitd Google agu#s Apnslad@nuiiléay
Ainyaninfludwiuiiegil Google

Swavaqm:

1w myname@example gom Toi st Al oau

staHu: enulanpioysiany

sanstiaruan [
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P agluamurasouints
P atiow dsrSacdy dnsdousuiandy
wihusniGudy P &1 Google dhumiwsniusuvasdy
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AR [y (mwernrinsive) A
NISASINTBUAT: Fanidnusrfauuiutunméuang
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P

daanasdmninig: Tsaenanauiauarmuto DRt Google faunsanTifmuy (WauuuynsToyadnmosms) uarswarun
Tunstiusnsimanl

naffudmd

Darimualunisiudnisuas Google ﬂ

uAdouiud Gocgle!

1. mwdmuisnivaaiy Goeogle =

misadniyn Suuasdy dnaed mnuRnuhe faimuatumstiuimednuuy uniuy
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3. IUINMINITAUATAUIVNLIIUIDY Gl‘l”i‘l/ﬂﬂWﬁL"UWtji%UU %zﬂsmgﬂumamm
e é 3 £y 09 3| ' £ e i1
https://market.android.com/publish/signup Tauisidesaiinsiu Developer N9U LLAZADILTYA

o1iA5 $25.00 USD Laz 8 UHIY “Google Checkout”

{2 Developer Signup - Windows Internet Explorer

&' - [ mslimatetandiodomlpeinsanp &

| Fle Edt vew Favorites Tools Help

& &] 'i-:'nndroid Market Aaazls

; FEIE
(] ol

*§ ducoumsiuing Lapkan... [elntemet Explorer cannot d\s‘..l @ Internet Explorer cannot di... | 173 Developer Signup x l | } - < f# - |:tPage - (F Took >

ymail.com | Home o | Android com | Sign out =

aNdR01D
Ty
“ang

¥ T

& I1igl Kl

Before you can publish software on the Android Market. you must do three things

« Create a developer profile
+ Pay a registration fee (525 00) with your credit card (using Google Checkout)
o Agree to the Android Market Developer Distribution Agreement

Your developer profile will determine how you appear to customers in the Android Market

Developer Name

Will appear to users-under the name of your apglication

Email Address nanna024@gmail.com
Website URL  [rpsr 0
Phone Number

Include plus sign. countiy code and area code. For example, +1-550-253-0000. why do we ask for this?

Email Updates [~ Contact me occasionally about development and Market spportunities

Continue »

© 2011 Google - Android IMarket Developer Di

- Google Terms of Senvice - Privacy Policy

4 @ I~
31N 4.3 uaasMseinsiiu Developer

4 Y a g o < a ' v
4. ominscnFnilu Developer Boudasuaa Idihmstondudigszun sxlsingvieds

He apghcations upleaded

Mnmmm%

51 9.4 ueraanii190 applications uploaded
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5. 1¥iaann Upload Application 910U UNINIT upload Tald .apk uazgﬂwumamamwm

Tusunsus 2 310 vuia 320 x 480 uag lonenvesldsunsuania 512 x 512 Nindulddoya

U

1 4 1 T I~ $ < a a @
Tudauved Title wag tioladeuannegradiuiiumelonda A afn Publish v ldennaman

U q

VYOS 1LH Android Market 58115 88

Upload an Application

Sereenshots

add angthet
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