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ABSTRACT

In present, a mobile phone was used Bluetooth technology to received and transmitted
data between each mobile phone or personal computer. In order to sent the data, the sender was
called “master” and the receiver was called “slave” which the working between master and slave
will act like a server and client. So we can make an application of peer-to-peer concept with an
implement of Bluetooth to make the sender and the receiver can transmit the data in multiplex. As
we can see that the games on mobile phone are regularly single player. By applied this concept to
the game on mobile phone, the multiplayer game that players can interact with each other can be
made.The connection of Bluetooth used the RFCOMM and L2CAP protocol. This multiplayer
game develop by using RFCOMM protocol due to the reason that this protocol was transmission
the data in stream which suitable for the game on mobile phone
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delunnua@eatususuunaiiai uazlunsae multislot packet ssilvindoyaning
}e & v $ ¥

N5 1891AB5 (header) sl amniinansuno lunilamanaodinlsiam lunsdinnisda

- ' 4 da - 4

deyaiinnunuuniu uazunaiantinuenel Temagadoun U0 2.3 uaains

dedoyauuuresdgygafeiunmuresioygu

Fik) F(k+1) [

voser (T - .

Master if
pegasie < . W

;ﬂ'fl 23 madadeyauuuyesdaygaufsdfunatoyesdge st [H. Labiod, H. Afifi And C.
De Santis, WI-FL,,, BLUETOOT,,,, ZIGBEE,,AND WIMAX , ]



sumsldnuvesugysezisesnidy 3 gluuude 1dugysunumeniia(Cable
replacement) 1§ugmiudinanlunisaadedemsniodidedoyaveanioviondn
(Data/Voice access point) uazlfugysafiunievisvunadn (Personal ad hoc network)
Fuana3Reqi 24

&

&
&
L oml
Landhne-—r':.;‘yl/“
Data/voice Cable
acgess points b.) replacement

C.)  Persenal ad hac natwerks

111'7; 24 zﬂuuvnﬁ'l{nuuqv]n‘;"q 3 qduwy
a.) Data/Voice access point b.) Cable replacement c.) Personal ad hoc network
[Timothy J. Thompson, Paul J. Kline And C Balakumar, . BLUETOOTH
APPLICATION PROGRAMMINGWITH THE JAVATM APIs ESSENTIALS
EDITION]

nnglit 2.4 sretrvesmshugys umumondas 19fuudufind (Keyboard)
and yila (Headset) uaz yilatmiuTnsfmiuuugys (Small Talk) dauvesmsugys

L4
' o ' ' o [ 4 J ) LY v
1Batranieronnainiudnlngezgmi 19 Insdwidetedeszndnluirdede



v
wazmslduquuiludanarlumsaadedemsuiedhdadoyaveuniovndn vl

t 4
Hegiuds hifimminnldousfudenimainlfnuduiineluennn

23 jlnuumsivenreveugys

pJu'u'umstfmmimmmqmizﬂaq'2vhmv fo uvuRladinune wuaunamed
damsdevdenvuiladinfugluuumsdeudeiiioiigailesnnldgunseilums
Bousoifisausnesifaunsofieziumsdoude 8 Tauﬁzﬂuvuffszﬂsznouﬁw
waaed 1 #1 @Unssidusnszihunaaed) ungfmdediumaianun aunsefican
WRingads 7 dwdeziidasnnuilumsdedoyadiia 3 2.5 uaasdimsidousie

a ]
YBILQYBUUL W IAN

it 2.6 madedenuuaunAResiln
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nnglit 2.6 asdeuseuyaunamedifialsznoudaemsdeudenuuilanin 2
gandeusedu Tnotimavmimihiiduyiad (bridge) Tumsideunefui Ianindnd
Wila 11]u'u'ufmmnmthnumu‘lnmmuquﬂuﬂswuvztﬁuzﬂtmuw'{mumm1.,
msideudeunyaunmmesiinidedtaluosvesmslinineninn Auitiinanods

sasmnuialunsiudadoyn)

2.4 aoilaenssuugys

‘ ' o ' = Q'l . ” @
MINNAUMIIFOUABMITNNIUITHIN woUwAnd (Application) fugunssiugys

sedouilulaudefmuaves Bluetooth Protocol Stack

Veard / vCAL
OBEX

AT TC

S
A P

[ RFCOMM |

?

{7 L2CAP J r AUDIO J
+ <

HOST
CONTROLLER
INTERFACE (HCI) | LINKMANAGER PROTOCOL |
4
E BLUETOOTH BASEBAND  ——

%

[ BLUETOOTH RF /) =

qufi 2.7 Bluetooth Protocol Stack

nngilit 27 uﬂm‘lﬁmumunumwmsuun'h’s'nwmuoﬂwamwmmqm'lé"lums
nanonvQﬂnstuuﬂm‘lfuqm'lumsﬁauneﬂu'[mﬁwnunno duneudsil Ao dogm
Ingueugys sxvnsAaReRuF1ves Bluetooth Baseband efiesinsande 1y LMP
(Link Manager Protocol) 11921973 msaadelugluuyla LMP wwhmsifeude Taelins
AARORIUNIFUYES Bluetooth  Baseband lumsanrefugunsaiilFnumednuitos 91

¥ v ' - Sl
ﬁ’vadusztﬁmﬁuﬂm Bluetooth Baseband uuwﬁ114ﬁﬂtﬂumnmﬂummﬂaanu
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fgguinguesugys uog LMP wﬁmﬁ'ﬁmnqulums1§euda'lﬂ&'a§uﬁ'a'lﬂmumm
manzauiumsidan
57002180RYB4 Bluetooth Protocol Stack nnz Ts Tanenfifet
® Bluetooth RF 0 %"ua'wqa'luﬂ1s§'uunzﬁ~ﬂnu1§ﬁ'mapm3nq dauflszudon
¥o1193 Ifhnndaias Sugnaun 1Ay Bluetooth Baseband
® Biuctooth Baseband 71N luN159UnAIUAY Bluetooth RE lumianveannan uaz
yoedgyger 1aedi 2 juliunfie Synchronous Connection Oriented (SCO) 1§dm3y
dedoymidoauvudeiiofurm une Asynchronous Connectionless link (ACL) 19
dmiudedeynialyl
o Audio DbifloindludnmilsveshisTanoausfuaasi3lugft 7 Metsuendams
Aaredemmadulaslfugys
® LMP ﬁmﬁ'ﬁ'r‘l'lumsi’amsQunmnqumsﬁmim‘fupwmqﬂnsafuqm fimun
vwavemaRadaimiiiguadiuanulasadolunisiigaidau drsia
goasva 1azAsIToLRd (Key)lumsosasia
® HCI (Host Controller Tnterface) Wmfilumssamdrdenunumsiioude
¥1313 Bluctooth RF  Bluetooth Baseband 1A% LMP
® 12CAP (Logical Link Control and Adaptation) wmthiihuinaizflesduszni
Tuls Tansadhuuu duTusTanenduuds
@ SDP (Service Discovery Protocol) (fuTils Tanenfisaedumiuimasingunssiug
yrdduiiegnwlunievwReaiu
® RFCOMM (Radio Frequency Communications Protocol) Hulils Tansaiaiioud
ylfusndinsudnumegyaihunileuneineynsy (Serial Port) W2y
® TCS BIN (Telephony Control Protocol Specification Binary) 1iiuTulsTaneafign
ad9tun L2cap imdhilumsdmuadyguvsadsalunsauniuazdeya
seningunsaiugys
® PPP (Point - to - Point Protoco tiiuTusTnneaiigndmunTag Interet
Engineering Task Force (IETF) 14dm3uussy IP datagram UM Serial point
to point link
 IP (ntemet Protocol) HuTtslaneauuy Connectionless Network TilsTamendl

¥uuduneditia
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® TCP (Transmission Control Protocol) tﬂuTﬂﬂnﬂammu Connection - oriented
Wanudunedulnogludndy Trensport layer

® UDP (User Datagram Protocol) ) WhuTysTaneauuy Connection - less 19411
uuﬁumas’;ﬁmﬁ‘ludaufn Transport layer

® WAP (Wireless Application Protocol) uUne WEP (Wircless Application
Environment) 15 To)sTanoafil§lumssuuns dedoynvesdumefiiadmiy
gilnsalmovinadmu Insdwillede

® OBEX (Object Exchange Protocol) 1ﬁuTﬂsTnﬂanﬁqnﬁmmﬁnmmmﬂﬁuu
doynszvirgunseiTavsesiudmiy Infrared Data Association (IrDA)

® BNEP (Bluetooth Network Encapsulation Protocol) FuTis Tansanuuesrsu
ueaﬁﬁ'mﬁ'ﬁﬁaﬁuﬂ16’11mmﬁn'umTﬂsTﬁﬂaaéuqxi‘luhlﬂmaaﬁagjmﬁ'a
TisTanea L2CAP

{ | - A

a o y al o - y o vy
o uoindindy  dudmveslsunsuivhmhiidadeiuniedsdoyndufldegdau

UgA
24.1 ToSnnoudsf (Logical Link) uaz ugysuwafia (Bluetooth Packet)

Tasnnoudsn Ae vilnvesmaidouneiildAnresusznianmasiinzaiad wiseen
et

® Synchronous Connection Oriented A5 1@ m3unsAomadeynidos seaiums
devrounummnasuariinmudlumsfuuazdsogi 64 kbps

® Extend Synchronous Connection Oriented (ESCO) 16 SCO ﬁsm%’umsﬁeuda
uuuhimangs

® Asynchronous Connectionless link fi® ¥amundemsdeyaraly sesiums
Bouderumanas unzlimenas AcL selifusevidrdeyaiimagymee

fmsdadeyalni

ugusunaifia Ae midedeyaszqadalugdvesunnidia Tasiudnzunaifiaee
Ustneuds 3 §uAe Access Code Header Wy PayLoad dsueraslugfi 2.8 il
voumaifinszutivoan1@ithi 3 unaifia
® Comtrol packets 1¥sznin @inediuman lumsihdeyadsldugluuy
doygaing
® Synchronous packet ‘Wﬁﬁﬂﬂymam
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® Asynchronous packets 1§tedoymialy

68/72 bits 54 bits 0-2745 bits

Access Header Payload

ol 28 uqysunaiaTaeialy

1ue2uve Control  packets moluszsenouli@as 5 imadadsii ID POLL NULL
FHS unz DMl daufidifiyy e ID Packet uag FHS Packet
® ID Packet o uNARATIIYOYNYOI Device Access Code (DAC) 139 Inquiry
Access Code (IAC) agmuluunzdeaiivuinlaitiv 68 bits
® FHS Packet Ao inAfANNdoyaY0I MAC Address indoudatyl Tnsendrouea

/e
unaifinuaafgi 2.9

24 24 2 2 2 8 16 24 3 26 3 bits
AM_ CLKy.2| Page
ADDR o

7 29 Taseod1e FHS Packet

asadenmnindeielumsdedeynss 3 Funeudeiiinlgamsiu
® Forward Error Correction -~ 833115 w‘in check bit lﬂ‘l‘lﬂ'ﬁ header 138 pay load
® Automatic Repeat Request (ARQ) ¥83n payload vzgﬂt'h'lnu'wnszv‘i’aﬂmummﬂu
AU
® Cyclic Redundancy Check (CRC) nzqn‘lﬁlﬁu'lﬂ'luuwmﬁﬂﬁms"um’nﬁouﬂ'nu
gnABauea payload

M5NN 2.4-2.6  utadIviiauazguauliAves Control packets , ACL  Packet iz SCO
Packet A1D lua151991 2.6 MUWG Hamming Distance ABISUZHNAMMUIOIAAUAYN
milouiu



4 - QA
ATTNN 2.4 LOTAMIPURIRSHAUTUUAYDY Control packets

Max
Type Data FEC CRC Max symmetric asymmetric
length (octets) bandwidth bandwidth
D - ; ) - i
NULL - - - - -
POLL - - - - -
FHS 18 23 Yes - -
A 25 HAAHAUASABINUIAYBY ACL Packet
Max
Type | Header Data FEC CRC | Max symmetric asymmetric
bandwidth
size size (bytes) (Kbps) bandwidth
DM1 1 17 23 | Yes 108.8 108.8
DHI1 1 28 No | Yes 172.8 172.8
DM3 | 2 121 2/3 | Yes 258.1 367.2
DH3 | 2 183 No | Yes 3904 585.6
DM5 | 2 224 23 | Yes 266.7 477.8
DHS 2 339 No | Yes 433.9 723.2
AUX | 1 29 No [ Yes 185.6 185.6
maadl 2.6 UaAYANNSARIOUIAYE SCO Packet
Type Header Data FEC CRC Max symmetric
size size (bytes) bandwidth (Kbps)
HV1 - 10 1/3 No 64
HV2 - 20 23 No 64
HV3 - 30 Non No 64
DV D 10+(0-9)D 23D | Yes 64+57.6D
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242 A0UEMINNUYBILYYSD

71/ 2.10 Bluetooth state machine [H. Labiod, H. Afifi And C. De Santis, WI-
I, BLUETOOT,, ZIGBEE ,, AND WIMAX,,]

nngilit 2.10 utmq'lﬁtﬁuﬁqﬂmuzmuéamimmuqm#ﬁswnztﬁuﬁa"uf

® Standby aomziindeumsiudedoyn

® Inquiy aomzihmsfumigUnisiugqysdatu uazshmsAade gunsaiugysiign
Inquiry (Inquiry Scan) ﬁ"m:ﬁa packet FHS (Frequency Hopping Sequence) Mmid
qunsalfl inquiry Furhamsdeusetan'd

® Inquiry Scan a01eiieEn0o3Y packet inguiry fgdmiunmsidhdedoyn weldsy
packet FHS w2vinsnouiugunsel inquiry

® Page ozl naaed fu man swdsdoyn page unzABUNAUTuas Y

® Page Scan momziimhiieygnliqUniaifi paging adumadendedu

3 @ 1 ’ ‘ ’
® Connection (Husamuzindouszimsiuniedidoyn ualieg 3 Tnualumsiyoude
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- Tnua Active o gunsaiiumanszseiudeyannnmaesidedszananmiade
udnehmsdendullianmeoiig Tnuaiiimsneuauosenailang ualdwdsnm
wniiga

- Tnun sniff Ao aaw MITME active fuszozaamszoznafidmuaiimiveu

- Tnua Hold fi® qumaﬂunzmﬂmm’ezﬁmﬁnqas"mf«‘;’aqmﬁaﬁ«im'm Hold
Time Mmsoudvszviadulusrsnmiiawnseliaadesy man nie mmasidon1d e
WuAM Hold Time fwhmsidoudeieseiudoyade
® Pak aomzivenlinamesannsaidoudouuy Piconet ¥10A31 7 @2 Tavaaniins

adudumsihauaaeanat Tasszidenaanfidiy park Wil active slave tazaiawii

mesziiiu park uazseTUMsNUVBIIMAes WiAvuiiiy active slave @01z park

4 .
AudrunitsluInuavesmadoude

Fastest Lowest
Active Sniff / Hold Park
Highest Lowest

g 211 wasunlfluusaz Tnue
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243 msﬁmuﬁudaumuqumﬂéwda

Master Slave
. . \— T3 o .
. . / -
inquiry |, ADDRESS,CLOCK ing, response

R

page ADDRESM page scan

M
page 7 QMACCESS CODE slave response

master response FHM slave response

connection < =$|  connection

it 212 nalamsdieudely LMP

¢

- ° A ' vt & & a
v 212 wemebiiuBronzsirunsideudessniedu LMP thewhinisdnde

P (0 RPN ¢
MININUNUFUDUAIY

Hanamedian1us inquiry dadeygIos initialize TugaHesianficos inquiry scan
Hasan 185 udganandasziaouaauziiiy  inquiry response o4 address (48 bits MAC)
1az clock Ndw 11/ master

slave response 4 address A clock Tuudrezn/deuaarnziilu page scan 13O
address 91nHl master H/asuaonziiiu page

dloflaan185Y address MnAlunmassaziimsnasuaomziily slave response udanh
384 access code TWldsHanaines

Hanmaodiile 1451 access code 91nHsaan szildsuaarnziiiu master response ud2rh
m3dia packet FHS 1iaHa slave 1ileiin3ds packet FHS 11udaHs master veildou
anmziiuconnection wiowihmsivdadoya

05948
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‘ y @ A o M
o iioraanan145u packet FHS udaeznlouanziiiu connection wiouhmsiudedoya

Master Slave

v

inquiry init inquiry scan

inquiry | “=SLAVE ADDRESS, CLOCK=== inq. response

page p=====SLAVE ADDRESS"====" page scan
page Ao Port Number™==-======= slave response
master response FHS *| slave response
connection * - . connection

310 2.13 L2CAP uny LMP

a a WAL & (& & Y
JUN 2.13 uaasiansAnneszndiedu LMP fud L2cAP  Faeziihlauddy
] ¥
msnenlunsfedeves LMP ($19899103UR 2.13) UANAIIATIVUABUNS paging 920N

port number N UINY access code
244 ugysIwsMa (Bluetooth Profile)

1 o ¢ :‘
daumimihidy Ins Ianieiden1dTis Tanealunisaruguuesginseiugys

9
@ @

4 2 - o P .
TuginsainilaFuaunsafiezsesiyldnarsIns InlaTaoi Ins Idvesudazdniuszdes

Wuldadedmuaves SIG
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(Generic Access Profile

(Genark: AN Distribition 2\ [ TCS-Binary based profiles

Profile Corcless Telephom
ony i
: in )
( Advanced Audio ) C Protile )C s b )

Distribution Profile
Video Distribution Hardcopy Human Interface
Profile Replace ment Profile Device Profile
-/

AV Remote Control Common ISDN Service Discovery
Profile Access Profile Application Profile

. - Extended Service Personal Area
(D”“ sy ) ( Discovery Profile J ( Network Profile )

—\

(Serial Port Profile

Dial-Up Networking e L
( Profile J ( Fax Profile j ( r rofi

Headset Profile ) ( SIM Access Proﬂle) :

Pre Book A cess
A Profile

1 214 uQusTns W (Timothy J. Thompson, Paul J. Kline And C Balakumar,
BLUETOOTHAPPLICATION PROGRAMMINGWITH THE JAVATM APIs ESSENTIALS
EDITION]

gt 2.14 uaasliviung Idusozdsuanhiles lsthadezesioudas Tns
il

® GAP (Generic Access Profile) — Iws IWasrudauvesmsiamlumsdum
qﬂﬂsﬂfuqmuaz'lumﬂfmun'a'[auﬁnw'lmzﬂsznanﬁ'w'[m'lvlﬁvfupmhqq

® TCS-Binary based profile Ins'Wdiilsznoudas 2 TnsWdde I1CP  (ntercom
Profile ) Iwsidilezddmiugunsal Intercom Taolimshugysun g ms
Mamezadouuy Walkie-Talkie uazIns'lWd CTP (Cordless Telephony Profile
) 1¥dm3Y Cordless Phone iugysanidam

® GAVDP (Generic AV Distribution Profile) Iws'wdfiuszneudae 2 Twsnd
fio A2DP (Advanced Audio Distribution Profile) Tws‘lﬂﬁﬁ’lﬂum:ﬁq%umﬁm
Tdsgunseidusumeugys uozInsMd VDP  (Video Distribution) 19
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foyanMuuY Video Stream wininiesneuianeslidsgunsainam seiulng
H263 tag MPEGH4

SPP (Serial Port Profile) IwsWdlddmiugunsaliaiuvesugysiidesldam
WM Serial Port (RS-232) Tawszl¥luslamnea RFCOMM wmhimsdaderiu
qunsal Tnsidiidsznoudas 5 TnsWdde DUN (Dial-Up Networking
Profile) 1 Tns IdM 1§ lunsidondeduinesiinlas dislup service #1Fugys
FAX (Fax Profile) 1§5zuy FAX Tashnisideudedulisunsuiamsuuinies
AoWAUABS HFP (Hands-Free Profile) 197uyagUnsel Hands-Free i¥oudeiy
floflo HSP (Headset Profile) ywwyl¥meildugymnidouselasld sco
widsdoynifoudios uoz SAP (SIM Access Profile) 19#U Sim Card AndD
AUsZUY GSM

GOEP (Generic' Object Exchange Profile) Iwsindfilsznoudas 6 Imsnd
BIP (Basic Imaging Profile) Tws'M6i‘:aﬂnuuumtﬁa‘l-§daiﬂmw'hlthmeafﬁn
FamilaTaofiezianwannsolunsiunldousuiag) BPP  (Basic  Priniting
Profile) 1§ lumsdedoniuniodud llbunTomiuinnd FTP (File Transfer
Profile) mehileans ndeudie uasdum IndlSsginsalugysdidu opp
(Object Push  Profile) 1¥5uuazdsInddeyavinminuandnainnisdawnld
BIP asefimsdeezeglumonzidinine PBAP (Phone Book Access Profile)
s 87 1 luntsuandeusiederwes Insfmd waz SYNCH  (Synchronization
Profile) 1¥1un131lseaueuiy PIM (Personal Information Manager)

DID (Device ID Profile) InsIdfummeignseiivonegmuludediiaves
Device Class Iugymirllldenla

AVRCP (A/V Remote Control Profile) InslWldgnesnuuusuieldinasgm
Sumeianiugu Tvs,  gunsal Hi-fiuazduq el¥annsos Tunaoulnsa
gunsaiou Idnugquasihauvesgilnsel AV

CIP (Common ISDN Access Profile) Insldisenlilisrdamsdhldom
(o3I ISDN

HCRP (Hardcopy Replacement Profile) Tm'Mﬁv{upuﬁ'lﬂunm%mio:zn'in
gunsalfumSuined

HID (Human Interface Device Profile) InsIdiinnsesiusumsidonde

ginssimouenivu lud Aduesa uaz semnud
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} 4
® PAN (Personal Area Network Profile) IwsIMdfiadauuiterauswdy
TisTanoa BNEP
® SDAP (Service Discovery Application Profile) Tws Idvinn9ausaudy

4 a -
TusTanoa sDP ieldfunuzeiiavesgunsaifiesihinsiTun
t 4
2.4.5 UQYBHATYIIA (Bluetooth Security)

o 4 & o i
amlasasslumsifaumsisendenun Bmniuselinnuddgun  Slunsan
d - (] : & v
1&iinms19gnsaiugyslunsdumgilnsainegnioluszezdimniuudnimsdoude 14
o - J ' @ 4 J ’ : "o 4 .
i JgmssiRatuinihdgasaiiinsidesseriulsdrisidesnis 1dnunie ivas
A ' \ ‘ A ] 1 o
Hraunsoimsiyoude 14 Tasdwudonniiyanasunieuuduioude1d Tasiw Ml
o : - - ° ﬂ & o - Y o -
anulasassvesugysiudalinnuiniudidrugyseziiegdenu 3 Tnuadie ms
- v . < e
A399001 (Authentication) M3915Wa (Encryption) uazmsIAand  (Authorization) 1u
addadd 4 VW o v daa ad o
3 Tnuavesgysdifediailssiimsmhaunanmetumnszausulasn@fersammiees

(Security Manager) sziihnimiidanislunsdedeyavesszuvugysdnii

e Tvuaniuiaoainy (Security Mode)

Tnuanmnlaeade aidludiumiliwes s s Gap  Falaeialiudanamniaves
gUnsalugysdestiiis’fd GaP egmuludieTilsInd GAP ezisznoudin Tnua
anlaeasiy 3 Tnua

- Tnua 1 hiliszuuinwamuloeadns

Tnwait lifims1fnuvesdiferTauddensiinsmiveyums 1d@nt lumsasaeaound
Wiamnsaiiszueaiuginsafugysniouiuldnatein

- Mode 2 1lunmsdrdeilislnneadtuvganiomedia
'[11uﬂf':qﬂma‘fuqu'l")‘lﬂ1ﬂud1u1najfnz1§ﬂuﬁ'ﬂnua 2 ezqn‘h’r’nuluszﬁuiu
wefinduiumeiintiensafissimadadule ¥ e 1duieluld

- Mode 3 W¥humsidouroiifinsisonve

Tuunffszﬁmuﬁuqmﬁaff (Bluetooth Link) Srszuufinsianaiaiuduneulunts
AndefazAanmaaudio Tnuat Wignnsefezdmuams 1o Taod1d18ezgadmun

1NNANN 15 INUNAAIDY
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® Authentication (Pairing and Bonding)

{ Verifier (Device A) W l [ Qaimant (Device 8)

Connection request
t0  service

Gupuog

M;sfhenﬁ(mion ’1,

Host
o Confroffes

Host

]ﬂﬁ 2.15 Parking Bonding 08¢ Authentication [David Kammer, Gordon McNutt, Brian
Senese And Jennifer Bray, Bluetooth Application Developer’s Guide: The Short Range
Interconnect Solution]

o o 4
Bonding ABNszuIUNIIATwaeLveIginstlugysltdnduiiauns 18ims 160
1 o i J ' e
Authentication key 3wfufgunselliannsofiazuils Authentication key 'l1AAdAA
' 4 4 S . -
Imiszgnadisnounvziadafunszuiums Bonding M58 Authentication key 92
g N - ek
Funn Pairing  N3SUIUMNTT  Pairing Hezhimsad1e Initialization key uaz
L d T\ oo\ H 2
Authentication key 1At Initialization key WnFIFmziiluaudmuavuinlaoms
1 @ ' o ‘
quanavlanlduasamugysuenasd (Bluetooth  Address) ¥93gUnsaiugysdIdy
Alddsannsonenhrves PIN ¥ Tudiuves Authentication key 190M3gY
¥
o - ‘
YBIAAAVUATUQYBHOAIRTAVBIUQYBINADIATOY Initialization key  19IMMTI
v o < 2 ;
Authentication key uMhmsidsandanniadsdunssuaums Pairing  udadm
v
o ‘ J o J
Authentication key vBIUQYBNINBUATOINAUNTOUAUILEUNTT Combination key
4 I X o = o
Fanszuammsnnanumavuaszuaas 3degln 2.15
o msdhsa
o & a 4 v o & o A4
madhsimivezifafinszuaunsassaeuuateuiihmsidisimiuduniesugys
wdenhmsidenizldmadisdaTnua lvunazvinavesdidnnmadhiafdiieg 3

Tnua
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- Tnua 1 Tufimsdsda

nydi e hifinmdhavmfueiu ldnnnsfigUasshigymifubisessunmdhaia

- Tnua 2 madhsdaveaumaifauyaregaUAz broadcast UNALA
'[nunmsﬁnﬁﬂi‘fﬂztﬁmfu'ludauuméuﬁ’qmm‘inq Tnuaiiszdiudadonluns1d
T

- Tnua 3 madhsiaveumadauuuyadoyn
Tnuanshsiassimadhsialudugaregaminiy

o msl¥and
asswumsId@nfazinduidedonszuiunsnisasaeaeuin1diadsduudn

t 4
4 a
aszuaumsiiez 19lums3 Tungunssiugysmed 1 1Fauee e

2.5 maluladiieyie

J 4 ' o U
dogide  dumaTuladmsdesi g damnsouanifoudeyaseniafusiu
A :l’ 40 - d a4 ad S
maneviw Taluszuviiee livtwwnneuiunesidu laadusuazidivaosudszuoayn
' > o a @ ; 3
Tnuaduiio nanRedhnislaaduduesdiined lududvrannsadhfdoyaldie e
yitsansouisesndiu 3 szianfe oydouuvawysel (Pure P2P)  oyiouuy

leusani (Hybrid P2P) uaz foya ioyouuumas (Mix P2P)

vnglit 2.16 ugasdegluuunieniioyionuuauysaieziidnuazinnq i
annsodarenaziandoudoyain i Taonse lidosuinieudivinesnar doi fe &
anuasalumsvorwnnaveuniedio1ddie , anunenmu TasdhiiiudovTongasenly
nnszuuieelidiwansznpdeszyulassa deide Ao Fdgmauiesns1fuuudis

y ¥ .
(Bandwidth) Ndunldes uazaulasaded mswmsdhdedoyahldTasdw

i 216 syvumTevaioyienuuauysel
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Computer Computer
gt 217 szuunSeviomoy o lsuian

= ' a A a
wvnglit 217 ueasiagilivunievefeydionnylauimiesdinioudinnes
5 o o 4 -3 vy
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Yy lunsiauTlsunsudng e msihld1Fouswduuussuvl§iams
" { v o ' { o 4 o A
(Operation System %30 0S) #uand1ady (vu  Tdsunsufinaurduanlddunies
- 1 1] o o ‘ o~
AoUNUABIAIUYAAA (Personal Computer H30 PC) limunsminnldfuniosuundsuney
=1 %] [ - @
1anseonldaulduan liaunsavnuediadn Ussaniam uag mawannldsunsuuu
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Tnsfwitlefiofuiuisosnn mirzqinsal Insdmidedeiininernsninalidendu
mieanus uie anuansalunmsdssuiana
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Tuuniiinanaamnuaznmsaumamiavesn i Ilsunsuin 19 lumsNmumse

J -~ J ] @
AMEVIN (Java) uazmsmuonmulumswmm
3.1 anuihanveamuam

i v " /o da aa @ a o
vinilgnin 1dnaunludduiuididnaedisusewanna v Tilsunsuiian
aoa & & ° o "
annsaldan lRuuynsz vl §ianmsvumnsamenmsi T Wann T sunsuuuviledauu
qUnssiInsdwiiledio aeuauAsiilede (Palm) uaz PDA  $20lanoil a.a. 1995u31in du
luTasBaifnd (Sun Microsystems,Inc.) 33 IANannmmneuRunes Imindissansamly
o a =% a o 4 - a wa P4 £ 4 &
mamausiia itadaduunaaresunisszuulfidnsvumn 3 ldamemivuindaiy

anvauzvee 11)sunsusaing (Object Oriented Programming)
3.2 MmN

e ldwann Tsuassuusdnuglnssivina@in 2ME  (Java 2 Micro
A ' é 1 i o~
Edition) #uiludiuniialy 3 uwaaresuves Java danunwaavesunmasezeduielu

1 -
dauveanalulaten

mn'[uTn?nnnzﬂsnwﬁwdmmﬁ'ﬂ;é’aﬁ

® 12SE (Java 2 Standard Edition) 1¥dm3unannTusunsuuuniesnsuiiunesdn
ynna

® J2EE (Java2 Enterprise Edition) 1¥dmiuiannTusunsuuunieadivines

® IDME (Java 2 Platform, Micro Edition)  19wWannTulsunsuuuuiledavugingel

InsAwviilefio , ABuNURDIBND (Palm) UAS PDA
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% & @ o
® JVM  (Java Virtual Machine) luindasilomivayunisiinuvesnn naiy
i 4
Tusunsuezdoadur JVM noudsszamnsaldaulsunsunivld
- ] ™ @
® KVM (Kilo Virtual Machine) Wwvifitmilou JIVM udlddmiu 2ME s095un3
o dada ' o 9
mawdugnssintivnamizeanusuazninensiioy
® Card VM (Card Virtual Machine) 11iiou JVM udszmivenyumsilssulonavesniia
(Card)
, 1 J o d a el ) [
® Optional Packages aufisouiuginsaiviialmindsnnldsusesniminm

a v o 4
swazdvannanveuna TuTadeuaas3dsgin 3.1

Servers and enterprise
computers

Optional packages Deskiop and personat
computers

Fighsnd congumat Low-end consumar
S2viees

Optional

)
jYaed

tMobile

Java Enterprise Edition
{Java EE)

information

Java Standam Edmon | N ’
|| Davice Prafile |,

{Java SE)

Sman gards

Connectes Device

E Limited Device |
4§ Contiguration (CDC) ]

Configuration Smart Carg

Prefiie

l Carg VM Il
e N

Jeve Micro Edition
Havg ME)

7UM 3.1 maTulaBves912 [Timothy J. Thompson, Paul J. Kline And C Balakumar,
BLUETOOTH APPLICATION PROGRAMMINGWITH THE JAVATM APIs ESSENTIALS
EDITION]

Profile
Configulation
Java Virtual Machines
Host Operation System

7UM 32 amilaunssuves I2ME
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vl 32 uamsdimseenuuy Tasesadiuna TulaBves 12ME szdaianiiinns
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vausenity 4 ssRusudneiu iesesiusums ldaunugunssinieg

seu AN (Host Operating System)  sziifudauvesszuulfiamsuu
Tnsfwnilatio

M szffudauvesszuudams finugy uashou Wannsathausaudu18sendn
112781 szuul§Tans Tasmnszifluniudassin 912118 T udads #
ssupfidmadhle uasvhendaudula ‘
aBuTNQII$U (Configuration) Hunguvesnaalawess (Class Library) finsounquie
qunsaldng  Tungy

Tns'Md (Profiles) 1iunguues ffa  API (Application Programming Interface) 9114
dmivqunsel luduilsed sonduunainn (Optional Package) Rezl¥dmivgunasl

mwizuaazlszan

daundigigalurariasnssuves 2MEfe aouilngsduunzInsvd

danvesnoufingusuriuszmisesnidiu 2 dszamawsiinvesgunisl Tnofigunsel
nnAdMTuezEon 1 Connected Limited Device Configuration (CLDC) unzqUnaiii
ANENTANINNTIBI58NTT Connected Device Profile (CDC)  Taweshmsdnangy
qnseinuaaARug e ‘
damvosTns Idfudhudauves API uns aaadaléamunginselusastszian
Fatmuaitediulumahmmoutuiudnmessniaenwdinsufuanzunden
¥03 2ME TR unasimnn Insfwilederiu fle MIDP (Mobile Information
Device Profile) [13uInd wmaAssaswiazleing masseiw,maiioy Tsunsudmiy
Wireless Application #98 J2ME]

QA ¥ o 1 :
guauiRvegiasalivanzeuiy coc Hfarelil

® 393 (ROM , Read-only Memory) 86101188 512 Kbyte

® (153 (RAM, Random Access Memory) 88131108 256 Kbyte

e ldmisuanusietnnisy 512 Kbyte dmiuen

o 1¥minsanusiediaries 256 Kbyte dhniusulmi (Run Time)

[ ‘ 1 1 [,
o sesfumsienredygaRtinuuAITg
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quauiAvesginssiminauiy CLDC ffweuil
o Zodimimarsieteiooiud 160-512 Kbyte
o ssustiaries 128 Kbyte fminemn
o usuedNion 32 Kbyte thnsusulmi
o Infanud
o Trisiwenwod (processor) YMIA 16 bit UAT 32 bit UATAIMITI 25MHz

[ d A d - : ] LR} [ 3
o sosfumuieuredoaal¥meniiuuudism (dmIngjdadausasuda 9.6 Kbyte)

i 4 1 [ ] [ 4 1 -4 L [ 4
dufuandefuszndne CDC A CLDC szuanAfuassduees cDC seiulnold
1 : 3 n: A H o ' W o
JVM ud cLDC 9214 KVM visfitfleavinvnavsamizeanudesiinadeda Tusunsy (Aagl
P
ningUln 3.1)

Tns Idfeguu cpc ung cLoe szakszneulidae

® Foundation Profile ag'luthu'umCDC'lﬁ’f’f‘\'uqﬂnsafﬁsm?uJVMuaz J2SE

® Dersonal Profile  BEINAIUYBICDC  VWANUAWIIOYOIAATITUIAADUYE
Personal Java

e PDAP ofluinwesCLDC miumumsivendofl§iy APl vosginsailinaug
vwadauasiimisenuimnadn  senuuundmiuglnseidszinnihdy
(Plam)

® MIDP (Mobile Information Device Profil) gludauvescLDC adwludau

¥03 PDAP tdvsesiufuginsalmelsziam Insdwiiiede
] [} P&
ANNABINITIASYBUANAINYBY CLDC HARTIIDIYY

cipe #l¥fuegluilagiuseiieg 2 noifufie 10 wor 1.1 lasfineddu L1
FussmudlvdeRanaafiaannneidu 10 Meadnlesunzfimsiiy Floating Point
nluneisu 1.1 fveaneidu 1.1 dusessumsauves Taunsuiiann ludauves
hefdu 1.0 audesmslutdiuvesmizeanuiniunesdu 1.0 desns 160 KB
daneddu 11 921d 192 kB cIpc 10 eglulusIWg JsR 30 duneddu 1.1
oyluTrsInd Jsr 139



MM 3.1 CLDC Package

Package Provides
Java.io namﬁmi’uﬁunmmé’m%gmmumﬁu
Java.lang na1ﬂ1€u11uﬁ'l§1un1n‘1’muTﬂsumumumﬂ
Java.lang.ref Tmsmivepudmiunsduss
Java.util neludszneudsaniafisrssuasnruazainues
doyaunziam
Javax.microedition.io ANAYOI GCF  (Generic Connection Freamwork)

a at y
asnf 3.1 uemaliiudesnunmiiafivssgegaslu cLDC

anudBInIsiacdouAnA1Ye: MIDP uAaziIeivyu

o PN o v o v 1
MIDP #ilfeziio 3 neidufie 1.0 20 uaz 2.1 ud MIDP 1.0 tuszeyludiuyes

am d o 'Y A
TsWd ISR 37 uasqamuniRvesglnscineiin MIDP 1.0 uoasl3damsned 3.2

4 s ° P
ﬂ'lf]\‘ﬁ 3.2 ﬂmﬂuuaﬂﬂﬂ‘lﬂuﬂﬂﬂ‘“}ﬂﬂiﬂf“ MIDP 1.0 aﬂﬁf’ni

Display NnYa: 96x54

Display depth 1 bit

Pixel shape (aspect ratio) sz 1:1

Input 1 nie 2 Adusin uaziaaniu

Memory wiwanus1 128 KB dimiudullsenou
¥93 MIDP
wiwAnué 8 KB dmiunetwdnsui
adredoyn
misAaud) 32KB &MU Java runtime
environment

Networking 2 fimmg, tan, sideides, uazdida

o
UUUAIS
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M3l 33 MIDP 1.0 package

Package Provides
Javax.microedition.lcdui ﬂmﬂumﬂff’ user interface
Javax.microedition.midlet Mruausnamsy MIDP HASHANIINUITSHIN

wstwamsusuanziaden lumsSutsUnandy

Javax.microedition.rms fns ui’mﬁn%ua (Record Management System)

{° ol v & '
asei 3.3 uaasiiiufesumaifiafiussgegmoly MIDP 1.0 Faeeosndves

CLDC 1.1

v o &
MIDP 2.0 unz 2.1 szegluwnasgwvedlrslvd Jsr 118 Taefidasesdu 2.1 ez
nauflvdedanmavewseidu 2.0 guaouidvesgunsaifissriy MIDP 20 uaz 2.1
ueas3femsni 34

Ml 34 fuantadedmuaveiginein MIDP 20 uae 2.1 Aeams

Display WALHA: 96x54

Display depth 1-bit

Pixel shape (aspect ratio) s 1:1

Input 1 n¥eo 2 Aduesa uazvinandy

Memory nieanue1 128 KB dmsudlsensy
Y93 MIDP
micwanudt 8 KB dwmfuuelndindud
ni1edoyn
MiA81 32KB 6 mFV Java runtime
environment '

Networking 2 fimnn, Tuaw, WAeiies, uazéifa
HUUATE

Sound ﬂ’]'liltﬂll'lfiﬂ‘uﬂ’l?lﬁ“lﬂﬂ\!‘ﬁﬁﬂ"ﬂ81;9“1']{

nioworiauay
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maafl 3.5 MIDP 2.0 uUng 2.1 package

Package Provides
javax.microediton.lodui aa1elums 14 user interface
javax.microedition.midlet fmuauen@indu MIDP tozHanITNUITHIN

unrwdinsufuaazundenlumsunetndindu
javax.microedition.rms dmiudafiudoyn (Record Management System)
javax.microedition.lodui.game | Hariduit 1¥lumswaniuny
javax.microedition.media ®M3V Audio Building Block (ABB)
javax.microedition.pki HarSud sy handling certificates

[

d 1 \ ¥
asnil 3.5 urasliiudenuwaiiafivssgegniely MIDP 20 waz 2.1 UANANNIN
N | o a o
MIDP 1.0 smumARanfindusosfuueniinsuinunssesiy HTTPS Datagram

socket server socket URY serial port

MIDlet e TlsunsuiiFoudusuilosuun MIDP environment  tazdumensin
fa18 MIDlet 9230071 “MIDIet” 299301371914 ve MIDIet Usznoudis 3 nausfie
Y9 (Active) MYANISIINIU (Paused) UASYNIATY (Destroyed) TaomsnAoumaiue
witshlfBnaaruenilnruguionisen startapp() pauseApp() (102 destroyApp() fumdeu

. . d
fiu MIDlet Asuaaslugun 3.3

Start

Destroy App
—C=

Paused App Cj
Destroyed
T e
De

stroy App

7t 33 239501511 IUYB MIDlet



MIDPlet -1 Classes and Resource

MIDPlet -2 Classes and Resource

MIDPlet-n Classes and Resource

Common Classes

Common Resource

MIDPlet Attributes

Manifest

JAR File

JAD File

7 3.4 eailsznenves MIDlet Suit

y P ] o o o
MIDlet Suites 1iufisaunnI0v0s MIDlet 1oz Mdznmde q o doedums

° i o J ] P ° o 4
et llsunsunnannvussunesii lSuuu Insdwiilefosiflssnouves MiDlet

ot
suit Fauaas ¥yt 3.4

MIDlet Suit U5zneudae 2 Tdvdng fie

al 3 & i
® JAR File File MfluAa1 MiDlets #1398113 59UM1 resource file Niu2toe Taoll

33

a 4 v
Manifest file e5meitomuIid Tald JAR Hfaquscasdiondrumaiiaves

4A 115131 MIDlet

{ o o
® JAD File 1l Text File fiimihnlumsvengumunidveslusunsylagsaifin
a o
JIaziBuAYes MiDlet Suit Vannsonss1d Insdwidedoaiiulnaaly

[} ¥
asvteuswasivoaves llsunsuneunsshinisAass 14
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duneunsiann W sunsuuu InsdwifiofieTaold MIet szurmel3degit 3.5

Compile Resource
‘.jﬂvﬂ -
¥ * class *
Jjar
- | a¥W JAR Feunz JAD . .
90U Sourcecode > File P Download 03 Device
®clasg
A d

oy Emulstor

Manifest File

¥ 4
JUN 3.5 YumsuMINAILT MIDlet

SunouveImsiaL  MIDiet

1. Mo source code Tnvl§BAMDT (editor) TudwiiezWindana java

2. nouMd 18n java WudunouitezIAING class oonnd il I hifidoRianarnlag

3. $u class 718 nmsnewIidy Emulator 1enareu T)sunsuit 18 n s
dhuluawiieonuuyinie it fideranmamatuirunsafissii i@y utunoud 1
TRnoudieti i idnmuunios Insdmidedossa

4. ¥m3 Packaging Fuiuni3sa1ue1R0 10 MIDlet 1ne resource file A4 9 AdB19 1y
seriemshenwes MDiet WsawegludiRead wafi s indunouiine MIDIet Suite
ARdunitga jad uog jar)

° & o A o o o
5. M jar TP hunTes Insdwifedeorinmsns Talsunsui 18%ann
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Java ME Technology APls
Graphics Comms Personal
Information

sryrvezn [ usriesow ) |
MIOP 102030 | Carications | |

]ﬂﬁ 3.6 amilaunssuuee Mobile Service [“Java ME Technology” [Online]. Available:

http://java.sun.com/javame/technology/index.js

nnglii 3.6 szummeldituda Tns INd7 19uu TnsAmilodoiiefioz 1% MDP
Eed
il unsldauugymiusneld Jsr-82 Taoi ISR 82 szalsenovdae 2 uma
fin Ao Javax bluetooth AT Javax.obex Fanaasl3degild 37

Javax.obex
e
Jjavax.microedition.io ?
s
e

Ui 3.7 JSR 82 package
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Discovery communication
3 A
N\ ’
\ Vs
\\ ,/
N /
N /
\\ ’
Y ] /’

3N 3.8 JSR 82 function

] . L '
gl 3.8 ezuaasdeflendunis 3 douidideues JSR 82

' : o - &
dmszneunugudmivugysuelwdnduszdelsznonldae

° P v

Stack initialization YimieIsaugys ndeulFnusuginsalliae

. o v o o ol A 1
Device management i lunisdanisgilnsaliuiyeuse

> 4 4 o

Device discovery 19dmiuAumginsaiouqegmeluvervmiauvesugys
Service discovery 19 1un 3R UM UBBIIAVOS remote device Taons 19911 SDP u
Bluetooth stack Tumsfunuwesialuudazqilnyel

. o . = da U o o :
Service registration - 1¥nInzifouwmes IaneunvziiuyesImiuu 14y
Communication 'l#'lumn%miai‘mdzuun RFCOMM Connection 1ag L2CAP

Connection
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1 A o = 1 4 )
dwundiAgdndiuves JSR 82  package fie vu Wlusmadegniely
javaxbluetooth.UUID  Tasiifwes UUID u9.1§ﬁ1nmmanwas1ﬂ1ummnno'uqun

Tus Tnnoadezuansioazidoa iawmei 3.6 uag 3.7

M3 3.6 M UUID vougysllsianen

Protocol UUID (DECIMAL) UUID (HEXADECIMAL)
SDP 1 0x0001
RFCOMM 3 0x0003
L2CAP 256 0x0100
HTTP 12 0x000C
FTP 10 0x000A
TCP 4 0x0004
IP 9 0x0009
UDP 2 0x0002
BNEP 15 0x000F
OBEX 8 0x0008
TCS-BIN 5 0x0005
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PROFILE SERVICE NAME UUID UvUID
(DECIMAL) (HEXADECIMAL)
Serial Port SerialPort 4353 0x1101
Dial-up Networking | LAN access using PPP 4354 0x1102
Dial-up Networking Dialup Networking 4355 0x1103
Object Push OBEX Object Push 4357 0x1105
Object Push OBEX File Transfer 4358 0x1106
Cordless Telephony CordlessTelephony 4361 0x1109
Audio/Video Control | A/V_RemoteControl 4366 0x110E
Intercom Intercom 4368 0x1110
Fax Fax 4369 Ox1111
Generic Access Headset 4360 0x1108
Generic Access Headset audio 4370 0x1112
gateway
Handsfree Handsfree 4382 0x111E
Handsfree Handsfree audio 4383 0x111F
gateway
Basic Printing BasicPrinting 4386 0x1122
Basic Printing PrintingStatus 4387 0x1123
Hardcopy Hardcopy 4389 0x1125
Replacement Replacement
Hardcopy HCR_Print 4390 0x1126
Replacement
Hardcopy HCR_Scan 4391 0x1127
Replacement
Human Interface Human Interface 4388 0x1124
Device Device Service
Generic Networking n/a 4609 0x1201
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4.3 NSTVIUNMIHMUITZUY

Y d 4L . 4
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Diagram W02 Activity Diagram
4.3.1.1 Use Case Diagram

-
vouRYBIMSANYIsS UL e senoudae

® Functional Y833$UY

Ll 3 oy A A J ¥ 1

- Start Game Server il inesveunuiefiss Widusnihoaunsadnni
wuny'ld

. ° % 1 o - d sad - 9 Jﬂ - d (4
- Join Game Server Ymsi¥eudetunuEIHeINIRuBnthemRdhunud e

) [ 4
Harduiisziimsihanuniionlnadud

& o & v -

- Play Game ioviimsi¥onso laudaniSuduiny

- Show Result Display UfReNaENSvYBIMITIAUINY
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® Non - Functional

- Technical requirements szvvANIMh T usRTiTunsserTiiTeg 1Retd)
Uszdniam

- Usability requirements 33UUH user interface fiynnanaluidhle’ldite unzazande
ms 1% wlhee hitinnus g

J * o
- Reliability requirements WoWlAdBaTIAIMININGE

System

Stat Game Server
Join GameServer \

\

\_/ T
Play Game )
User1 m
T T~ Ussr2
"

ShowResult Display

jﬂﬁ 4.1 Use Case Diagram

Use Case Diagram woeszuudauamadegtii 4.1 aunsofszesuwsunoums
vinanveessun AR Userl wnz User2 Budhszuulasmsdausunusiniuszuuss
mmﬂ‘fumu'lﬁman 2 Aeffudaiferidt Start Game Server 102 Join Game Server 1
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AN 4.1 Use Case Description Start Game Server

Use Case Name Start Game Server
Scenario Wansuihwhidhadiviiedveunu
- - P
Triggering Event | User1 39 User2 ifsnfsndy
\ 0 q J "I

Brief Description | User1 %39 User2 faurtholafhoniisdesimafionileidu

o b A v v

fitenez e nthomnsaiimsseudoiuld
Actors, User1 390 User2
Preconditions -
Post conditions | seiaudntheunhnisidleade
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Flow of Events

Use Case Name Join Game Server
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Triggering Event | User 1 %38 User2 tﬁaﬂﬂifﬁ'u
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Use Case Name Play Game
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Actors User1 U0y User2
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Flow of Events Actor System
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Use Case Name Show Result Display
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4.3.1.2 Activity Diagram
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432 M3IeenuUY (Design)
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Class Diagram 1182 Sequence Diagram

4.3.2.1 Class Diagram
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+SP1 X it ChertShootMove |
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+4SP2_Y it Ll 4
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LR 1 it —
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sShootP 1 X - int FUUID Gagrie Serve: | static
leShoote 1Y - irt dsciype’ Sting
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P2 X int Ly

P 2_Y: int
[Hintialize()
froaint()y

tek eyRepeated()
+P layer_move()

Game_Shooting
[isServer bookean
[+gameR eady - boolean

VY

e

f+Shoot(} ¥
{+AcceptPiayer_move(}
+LifeP 0int()
+AccepilP ()

L AcceptR esut(
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il 4.6 Class Diagram
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sd Server

% Game_Shooting Bluetooth_Server

User
1: Run program

3: command Adion{menu gétselecindex)

>

‘ I 4; isServer(True)

3 run()

j\lﬁ 4.7 Sequence Diagram Start Game Server

- 4 A ;
Uil 47 ilie User mmidonilen¥u Start Game Server  Tudauvosy

#ari%u Game Shooting 92113 run() Y83 Bluetooth_Server

sd Client ]

% Game_Shooting Bluetooth_Client
User :
] 1: Run program H
D—-
FI startApp()

3 command Action(menu getselecindex)

>

l 4: isServer(Falss)

5 run()

jﬂﬁ 4.8 Sequence Diagram Join Game Server
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