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ABSTRACT

This study is to develop program for sending advertisement in text or picture through
Bluetooth communication system by using the process of this program that has 3 steps by
following 1) find Bluetooth devices within a distance that is found 2) find File transfer Service
of Bluetooth devices that is found 3) build session in connection between Bluetooth devices, pair
devices and sending advertise file

From the result and the analyze of efficiency include in the study It is found that depends
on these elements.First, local devices in each version have different in class.Second, difference of
method in accept to receive advertisement. Third, amount of remote devices that are discovered in
a round process.Finally difference of remote devices.These elements have effect to time of

program process and change efficiency too.
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AN CH ATUITIITIMNUAWHANNTTHUFIUUDA object oricnted A

2.5,1 Encapsulation
1 = a 3 a3t g W
WunszaaumsdouswazBoansiimazdoyat3mely lildmousnaunse
=1 o A V4 a A ] ¥V ¥ o 1 @
wounn 14 uazifiemenenues lintudsiignaan 13nolusds Hezliannsadims
4 [y @ a1 { 1
wiavuutlas udle nfeadumundemoliiudsnimiogmoluld
=t ~ Qs R ¥ o =} o 1
winvzlSoufnuMann13v04 encapsutation 1A MUVOUNUNITHOUNTZUIUMT
o 3} 1 ¢ ar @ d} A4 (Y o (] e
Hiamuazdoya Inaadume deiafiogainuonyodiiuns v llausandasundas
o P 94 A g A ] @ B 9
aszuauA R erhietnygaiiogudesiuma 4
¢ = M 3 v q Yo Y A Y]
$0A304 encapsulation An aMeadunNuaeanylifudelys |& winsnndoyavy
R U2 o AAT D
g ldmnghiianimaiiy
2.5.2 Inheritance
a & e Y o aa & =0 - ] @ o A o ¥
WIndenieNanyazndedudndaniianng ez iauitana 1N U BUn NI DY
& g4 10 o W . & i) ' o M "
Wity 518 s nsludoaadadenuauun lvdnerua naa1uIInIMann15v0s object
. = v . 1y ¥
oriented 11130017 inherilance uﬂ‘iillﬂ
o . ] A a ¥ 2 4w & o . .
a5 VDT inheritance A NI a3 19A1MHTUA 0N TUNDAYIDT VD (inherit)
Qe L) A o A L . q 9 - = a s 1y ¢
AuaLTiRUWedINInFaANTiiagua Ao TmsauiiuauIngenoy laa
Y o ] ; - o o & o y £ v o o v
Fomuq inheritance Ap MM ATTThFRsa U AU T 111 (re-use)
o st o o X Y [] 1Y) )
1 sl o5 eutarnanssiaua i) 1dinn Wesnn lidesdenamiaun nuvua
2.53 Polymorphism
A A = @ ar =) ot ] or 9 ;d o o
mMsseata@erty awisasuerinuudnuanmany ldvaissduuudl ddwn
- ' s 2 o o 9
Sonmmz i soa¥ouugnlenes naa (overload) auyAs 1 19usea calculate Tums
o a’ t o . a 1 1 ¥q ¥
Srunmes lsdnede 1samrsaldilss Torfain polymorphism 18 ed19u vanglyan

1 o o 7.0 o 1 a o
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annsaBunsen public void caleulatetx) T8 uamndidan Tsunswdedoymd
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yuilueuiinauese 51T aEunsanda Mt AD public void calculate(double y) NN
-3 n ¥ = ) Y o [ g dyq;: 3 nﬁg 1o 9 & 1
asAuanldazisoani Idnuld delivaivduegiunnudosmis luvaznie
doams Iiusoa caleulate hamugiiuyla

¥ @ 2 . o 0. a Wa & o Y
ﬁ'a;ﬂktﬁ'ﬁlﬂ‘ﬂ‘ﬂ'ﬂﬁ polymorphism Ao ﬂ'li‘ﬂﬂﬁﬂ\i‘ﬁuﬁﬁ"lu"ﬁﬂ?’l"lﬂuhlﬂﬂﬁ'lﬂﬂ'ﬁ'IEl

) oy cg &4
sthuwaudesmsiiaiuluva ik

2.6 Introduction Java
X
2.6.1 ¥iladByaNugIU (Primitive Data Type)
= dy 1 9 1 o -:;v
amﬂmaum*mgmiumywmumaan"lmﬂu 4 g Aedl
1. Logical 18119 Boolean
2. Texlual 14uA char
3. Integral 1aun byte, short, int 40 long
4. Floating-point AR float 182 double
2.6.1.1 ﬂﬁm‘faga’lumju Logical — vﬂﬂ-t'fa'qa Boolean
a e = t = =1
wiladoyn Boolean amsndin1lAtiius 2 A1 70 tue (939) U0z false (N19)
2.6.1.2 ¥iiatoyalUNgY Textual — ¥3iaToyn char uag String
o PO v e - = 9 o o d 9 o
1. char iluziiadoyanuidadnys (character) T 16 1a 19dmiwnuveyanll
b4
1 = o W 1 a’ ~ t!i
anuen bl fu 1 @asnpainiu Taemsfon character literals 1dDsRBOUARUAIMIATDS-
1IN C(single)
. = 9 ! iy ¥ . L. ] 1 =
2. String AUDTILAT String il primitive data type D0TUFUFUAVOYD char
1 . I~ ) o ] w  ar ~A - .
ust String lunmaiannsanudoya ifunand 1 §10nys TaomsiTou sting literals 22AD9
AQUAIVIATOINY * “ (double quote)
[ ) ] 3 .
2.6.1.3 yilndeyalungu Integral - yilavsya byte, short, int 1Az long
yiladoyauuy integral szfiviiadeyalavSouilu it nd1fe wmindmuamay
® d £ 'y £ ) =3 :: o P o 1':-5] . &
ud s ueaunia rydummivezgnimualiiviatoyatly it @aMI0
¥ ¥ o e & o -y A ' 3y &
FoamsTfaimauduiugaimunsiiadeyailuodnady i long DABITZYL N30I
" o 4 & 4
Aamamuti I Wuau
2.6.1.4 yiiaveyelungy Floating-point - yiindeya float 11 double
= = oA o) 1 a
siladoyauu floating-point vzilviindoyaiilu double na1IRe MINAIMUALAY
b
=

o = o 4 o o 3 o A e =1 4
S st i neun iy i uesaiuzgndmualiliailadeyailu double Fann
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9/ 3 o = g 3 A Y 16] 1 & 1 < 9 -
doamsIfauianssalugndniuasiindoyailueo19du 15U float AABITZYF 15D
¥
ADTOIBUT LT INY
o o o d
2.6.2 MIANHHMIMIASINAITAT
ar r o = =Y d 1
0819 AUHUNMINNAUAITAT IFU a+b * ¢
=N o« . A e o o s 9 o
1111911 (Expression) domsinerlonlemweiuas Joronsudnatoadaunsaannly
=1 ar & [ 5 = 1 [=Y &
52 ToaRe a1 FINAIUMINE19250N a + b * ¢ T UNIU Y
4 -~ @ o o A4 o a o =Y g A
Towloi5tao3 (Operater) 79 AIFUIUMT FID1EUMIAUUUNITNNAUAMTAINID
S P A a Sy = ' 4.,
maassnmaasald Faniiwnianmu mesEon + uaz * 11 <Joulosaes
'3 o & = . s = ddn ¥
Tonlousus (Operand) N8 FagRANTUMS o101 literals, @auals M50 finann A B4
= o W I=) 1 o
PINITHINAIIUY 15192580 a b waz ¢ N “Tonlousua”

a t =Y '3 c; {c: o o o [} L] ¥
asenua e st yn lanleisweiniidauanudnygannneu Q13191

o w A of o o
!.!.ﬁﬂdﬁ1ﬂ‘].lﬂ’)']ijﬁ1ﬂﬂluﬁlENIEJL‘IJ?JL?LG’I'EI?iﬂﬂqi‘lf!ﬂulﬂmqﬂ

: o w o @ o = I'4
a13197 2.3 namaiduanudingueddonloismoineadiafdns

kY

o o o o
Iﬂlﬂﬂlﬁm@'ﬁ AMAUA NN

o

0 RG]

d'l Y a A
(nTeeINoaUMTAAY FuThl unary operator
] AW d o o)
Ao Tonloswmosndesnis Jolasmaimean

#e7)

* [ (W17), % (W1510UAH)

+,- aga

b

2.6.3 manfasrilavesdeya
& 34 o ~ - o 1 faa a - ] ar
dadasnrsduiiunsnundamansseruielenleusudiiisiiatoyanuanaiany
¥ - v oa s = T=] ar ¥ = e o
snzdeunlasriavosdoyavosloneusudlditlusiiaforduney Sazdunioduiuns
fuld Tasnlmsulasiiadoyaoen @iy 2 szinn Ao

- . = g - o U ar Qe
1. Implicit type conversion flumsudasriiadoyainminaiililaosa luida

ANUNUIZTY

=h.

. . a3 3 =
2. Explicit type conversion (50 Casting) iilumsinlassiiadoyaiifion Tdsunsu

=Y

F o o a .. . : = Iy 4t [
Boarndled e an1s i exclicit type conversion 111 TamInAvzu/asnnaiiadeyafiliioding
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Tunilvznandiussunsauiivaume g Tilsunsuda lawanimugys
o Ll A -~ 0’) @ 3 g
o Tulia Fedidumounsaa lalil
1. AnwnTasead19n159197u Bluetooth Protocol Stack Diagram
2. 90N Activity Diagram
3. soniY Class Diagram

'] oy =1
4. autumsiou Tusunsy

==

3.1 fAn¥1IA3399313 Bluetooth Protocol Stack Diagram
‘4 & =l 1
Bluetooth Stack fip 113 Tansafi¥minqumsianmesgilnsaiugysniessifund
o & a ar = grsy ﬂ Ao 3 o o
wgyslasneidnzgniuliwisvduszinnl fidmsiudanhmiinasugumsiames
1 ¢ :1 ] r o A o

Bluetooth Controller @91 BlucCove ludaufivhanagluszdy Application Hahmihadi

o o 1 P'd P oo
pagdanagnsaiugyn Wy nsdumglnsal nisfsdoya msdunureida msadams

Wouan (iludu

gﬂﬁ 3.1 Bluetooth Protocol Stack Diagram
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3.2 99nUUD Activity Diagram
B ° o 1 A
Activity Diagram fi0 IpseaiamsiesnumdnvesTsunsusmdamsnsgihrnai

= J L2 a C't ﬁ”
avufudr lsunsuTaoligasudunazgadugansiiauueslusunsy

Program Local Device

Selact File
Start Program

Search Device

A=)
( ™ [PK} \S
g L4
Send Mg
[ Device null | > / by

[Cancel ]

Next Device ik
Queslion receive file
[Cancal }

fOK]

| Device nol null |

g'lj‘ﬁ 3.2 Activity Diagram
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3.3 aanuuY Class Diagram

Class “BluetoothLocalDevice” ﬁmﬁﬁf’{um Protocol Stack 494 Bluetooth Local

. A = 4 9 g ¥ ¥ a ¢
Device I.T'IE}LSUﬂ1ﬂ5£18§ﬂg'[|ﬁ1ﬂﬂ1ﬁ1uwiﬂnﬂs‘lm address, name, class, property ‘UENQﬂﬂim

BluetoothLocalDevice

- localDevice

- localAddress

- localName

- localClass

- property
+ showLocalDeviceProperty( )

g‘ljﬁ 3.3 Class BluetoothLocalDevice

1 L4
Class “BluetoothRemoteDevices” ﬁ1ﬂﬁ1ﬁﬁ’uﬂ1 Bluetooth Remote Devices nanuan

»
o . o o
gnﬁ'uwu‘luszuzmsmnwm Bluetooth Local Device w%’aumﬁq address, name ‘UiNQﬂﬂim

BluctoothRemoteDevices

- address

- name

- urlService
- status

- checkedBluetoothStack

+ getRemoteDevicesDiscovery()

g‘l]ﬁ 3.4 Class BluetoothRemoteDevice
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WRIAYARMLAAINTINAART WM Anendeviamns »

Class “BluetoothRemoteServices” ﬁmﬁ'lﬁf‘fumwaﬁ'ﬁ (File Transfer Service) Y93

L d y
Bluetooth Remote Device ﬁﬂﬂﬂﬂﬁgﬂﬁuﬂﬂ ”l] £,

BluetoothRemoteServices U l!o‘l’
'_ 2.5
- OBEX_FILEtTRANSFER

- btDevice

+ petRemoteServicesSearch( )

jﬂ‘?l 3.5 Class BluetoothLocalService

o 4 a . A ] [}
Class “BluetoothConnectClients” ‘I’l‘lﬂﬁ'lﬁﬂg'lﬂlﬂfﬂ‘ﬂu {(Session) AFPOUABITHIN

R w ~ ] L3 g 1 I'g 3 o R
Local Device 1) Remote Device uaazginsaindouvisdsIna laman1iny Remote Device

BluetoothConnectClients

+ getBlueloothConnechlients()

gﬂ?l 3,6 Class BluetoothConneciClients

Class “BluetoothJFrame” Mminaing Graphic User Interface mﬂﬂmnsmmmﬂu

ol F! o é
Class HaNAI3UNN15111971104 Class DU

BluetoothJFrame

- devicesDiscovered
- checkedProcess

- tableModel

+ main()
+ searchRemoteDevices()

+ searchRemoteServices( )

+ connectedClienis( )

31]‘?1 3.7 Class BluetoothJFrame
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y . . o a dJda o . J A
b Class “RemoteDeviceLists” 7]1H1?l'1ﬁ§' 'Nmﬂﬁﬂ‘llmqﬂﬂim Remote Device YHHURALIWD

1Refadd Class “BluetoothConnectClients” maademsioureuasdsIvg laman

RemoteDeviceLists

+ geltList()
+ addList()

3ﬂﬁ 3.8 Class BluetoothDeviceLists

Class “StructLists” ¥iamiiaria Insaadwesdailfifudeyavesqunaal Remote

Device

StructLists

+ btDevice
+ address

+ name

+ urlServi_cc
+ stalus

+ next

' gﬂﬁ 3.9 Class StructLists



3.4 antiumaveuiysunsy

Class “BluetoothLocalDevice”

TEam oL | enr <o
-
public class BluatocthlocalDovice {

publiec LocalDevice localD=wica; ;
public Stripg lcsalZildreas; :
public String local¥a-zy
public DeviceClaas lccalClnasg
public Striog PICESITYS

public BlustoothLocalDavica() |
ey
iocalfzvics = Localbevice.getlocalDavicel):

Af {lcoalbavica I= pull)y |

lecaldddress = YecalDevice.gerBluetcothhddress ()
Hara = incslbevicae,gqetFriendlyame ()
1Class = lorcalfavicz.getDaviceClasa():
prop2icy = LocalDevice . gatProparby{ Lluciove. ana

]
} catch (BlustgothStateEmcepticn brag) |
Syaten,anb.printla("I<cul Tovic s ool Tend Porwr watle 0 "+ braEys

System.out.peinelo("L:
System.out.princle("
System - out. pringlefloral dovtee Feidewsa 2 " ¢ dooplRddresa);

d .
7110 3.10 nmuemaldaludiues ana BluctoothLocalDevice

Class “BluetoothRemoteDevices”

il
public class BloatoothRemotaDavices i

public scacic Scring sdirass;

puplic stacic Scring ra-«; i
publie astacic Scring urlSsrvics;

public atatlc boolean sratusy

public acatic boolean chsekeillistouliSiack = falzej

public static vold getRemabeDevicesDiscoveryi} |
cry o

Einal Cbject inquiryCorplecedEvent = new Objecc() s
final RemgteDevicelists rerateDeviceLists = cew RerareDeviceLisca():

DiscaoveryListener listecer = new DiscoveryListeteri} {

public void deviceDiscovered RenateDevice brDevica, DeviceClass cod) ¢
cry I ’
beolean checksdPidevice = true}
adirsess = btDevice.geatBlueroqthhddress(}:
riss = htDevice,.gecFriendlylame (false};
sraluy = falae;
vrlS=rvicz = pull; i

Structlistas prr = BluetaothJirame.d=vicasDiscovarad}
vhile (prr != oull) ©
if [prr.LiDlavica == brDevice) {
checkediTIdevice = falae;

511 3.1 mmueasTfaludauves pand BluetoothRemoteDevices



Class “BluctoothRemoteServices”

LR R

s
public class BluatoothRescotaServices {

public static firal UDID ASK FILE FRLNSFER = pew TOID{0x1106) ;
public static RemoteDevice biDavica;

public static void getRemotaServiceaSaarchi} {
ey &
UUID secviceQUID = GSSXﬁFILSﬁ: LN EFERy
final Objecr aerviceSearchCorpleredEvent = ces Gbiect()s
DiscoveryListener listener = new Discoverylistener() [

public void deviceDiscovered (RemagtebBavica btDevice, DeviceClasa cod) |
]

public void inguiryCompletad(int discTypa) |
1

public void sarvicesDiscovered{inc transID, ServiceRecard|] sarvRecard)
For {int i = 0; 1 < servRecord.lerngchs L+%)
Strirg urlService = ssrvRecord(i].getCannactionORL (ServiceRecar:

if jurlfervice !'= pull) {
Scructlists prr = BluetgorhJFrame.d=viczsDiscover=y;

71 3.12 pmuaas IR ludIuuss No1d BluetoothRemoteServices

Class *BluetoothConnectClients"

tandion e
o
public class BlastoothConnectClients {

public scacic void getBlustoothCannectCliantei(} {
StructLists prr = BluetcacthJFrame,d=vic26Discavarei;
while (ptr = null} &
Stricg urlService = prr.urlService;
if (urlService != oull) {
if {prr.acotuy == falae) |
try |
Clienc%ession client3ession = (ClientSesafon) Coanoector.cop=n{ur
HeaderSet haCoanectReply < clientSession.concect (oull):
if {haContectReply.getRespanseCaoda{) == Respun:acudes.ﬁ-_‘

iy

|
HeaderSet habperatich = clientk:slon.creueﬂeadezs:;u;
haQparatign.sstEeader (EeaderSet. . Soverii-aatar )y
heOparation.setEsader (Ezaderdet. ¥} ;

Tleoxey g

i
i
Op=rarion pucOreration = clientSession.puk [h_!Dpexar.l;cm),'

. I
fov i O Fupool Cenielt,

Dlowiieod Ve d

byce datai] = "0 !
QutputStream o8 = putdperation.openbutput3teeani): |
on.write(daca); ‘
aa.clasmi); .

Prr.dlalus = true;
putOpezation.close();

31 3.13 mvuanslfaludauves A BluetoothConnectClients



Class “StructLists"”

i
public class Structlists {

public RemateDevice Lcolwavice;
public Steiag addraas;z
public String usma:

public S5tring vrclService;
public boolean 3tatus}
public Structliacs r=et}

public StrootLists(RemoreDevice beDevice, Scring address, Sering nane, 3cricg url3e
this,biDavica = beDevice; |
this.addicass = addeess:
this.noa=a = parm;
this.urlS3ervica = urlService;
this.atatus = status:
o2rc = oully

public StruotLists() [
boDavico = gully

arllra3sa = pull;
ra-e = qully
urlservics = pull;
atotus = falaer
rzdc = oulls

7UM 3.14 amuaasTAaludiuees Ao StuclLists

Class “RemoteDevicelists"”

Jie

!
Soanbben o Fe L g |
oy i
public class RemoteDevicelists [ i
public Structhiscs getlist(RemoteDevlee brDevlce, Scring addresas, Siclog nani:, Scrl
Structlists rewlList = new Scructlista(btDevice, addr=as, namm, urldscvica, acat

return cewLisc;
1

public StruccLists addList(SvruccLists currentlist, RemaoveDevicz brDevice, S:GII.tq &
StrugtLiscs rewlist = getlist(btDevice, address, name, urlService, statuns):
|

if [currdntList = null) |
return FewlLisc; ‘
I elae | ‘
Srructliats prr = currentliat: |
while {ptr.rext != null) {
i

ptr = ptr.cexi;
|
PLr.r2xt = rewlisgs

rerurn currantliac;

11 3.15 amuaasIfaludnyes e RemoteDeviceLists



Class “BhuetoothJFrame™

s
I
yublic clazs BlustcothJFrame externds javan.swing.Jirame {

P F F T T R T
private static boolean crheciedProco2ss = falaey
F AT B Y LT R B TR B NI PR

private Lacalbevice locallavicae:

privare String 1--alkddrzaar

private Scricg lecal¥a—z

privace DeviceCllass lcoalClaasg

private Scring PICL3ItYS

private EBocolean errorllustcavhitacy = falae;
B

P ARTUR U | PRI TR PE P FRR

private DefaultTableModel cablellodel;

S oirinhoare g TrnbeoLcoae ie slonl
privace scaric Structlists davicasDiscsy
foaion e 1 IR v

private scaric int couatl2vicasPisco
privace static int terpFrojressfiar =
P AT N E R R R T B N T S
private atatlc fina} UUID OSEX FIIE TRANSIED = cew GDID(Ox1106)
private static RemoteDevice DtDavics;
privats static SErisg briizsr

Flanesi e o 1 T TR e
private atacic inc covntSondCarpleted = 0p
private stabic int countSerdincospletad = 0
P RN L BT AT A

privare static Sering packFila;

prilvate acariec Sering fileSs-=p

private atatic ine fileSize;

i 316 nmunaasifatudiuves aate Bluelooth/Frame

3o
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Han1INaand

1 d ¥
nonnsiauvesInseamiles 19manuean1511 Synchronized 1WBIB event VB4
o o . N o e o A T ar .
Do DiscoveryListener fndaszadansonde lids Remote Devices Tﬂﬂsynchro-
. <t ¥ ! < . . 4
nized 92gnizon 149 1uluueng1n1h Local Device inquiry mgalnseiugys
:'\ cg ] -] A‘ 1
nan1Inaseus RPN InaassmInuveslilsunsmienadeunllsunsy
o [ o o v
annsadunigilnsaiugniuazausads IWd lavun 14 nfoumsisiufinnanamizung

naunaumIhauvesldsunsy
A ] ]
4.1 ﬂ'Ii'NﬂuﬂﬂNﬂninﬂ‘l'5“1@11411941‘1]1!")1“

maai 4.1 oarrumgUnsan i lumsdslasaandmunies

ﬂ";’\i#l 1 m%m@mﬁ) U5 m‘%q 91N 10 136
Gl Gwi)
1 17 33 53
2 15 31 51
3 17 33 53
4 16 32 52
5 16 32 52
PAAUNIRAY 16.2 322 52.2




M3197 4.2 nanian 1 lumsdelawanuuui@ennadumuiiauniss

¥t 1 in383Gw) $16M 5 n3ea $1149u 10 1704

Gwnd G

1 32 82 145

2 33 83 146

3 33 83 146

4 34 84 147

5 32 82 145
namiiunis 32.8 82.8 145.8
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M7l 4.3 mamsR1Flumsda lavanuuunaIuiuh

=]

T pairing devices

Ay 113836 i) $1371 5 In30a S 10 10304
Gw) G
1 25 65 85
2 21 63 83
3 77} 65 85
4 23 64 84
5 23 64 84
nawande 22.8 64.2 84.2

] 1 oAg ’ & | @ ° AL
A15197 4.4 a9y lunsda Tamanruwden inasuauinuwns o

n";’aﬁ 1 m%m@mﬁ) LM TRITES m‘%m U 10 m‘iim

Gwih) Gl

1 45 173 333

2 44 171 331

3 44 173 333

4 44 172 332

5 44 172 332
pamtundy 44.2 172.2 332.2
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1. masmwdslunsfumalnseifildlums Taysnawdununios (5wd 1)
A1 3 o o oS v n’:
wiinnnumusAuginsangniununmun
d‘ ? =) o o A Y= . . .

2. naranaslumsdelasunmmntennaiuiud 1iiinng Pairing devices (11319
t:i 3 ci K 1 1 = ar ar = e
73) wldhasumdsissnnlunisdslayanuuuiannai UnUNLANNG
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