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ABSTRACT

Implementation of application for automatic transmission of
incoming phone numbers on smart phones

SeoGung Kim
Advisor : Prof. Jong-An Park Ph.D.
Depar tment of Information and communications Engineering

Graduate School of Chosun University

This thesis is intended to explain Bluetooth-based incoming numbers automatic
transmission system by implementing an application, which automatically extracts
the number of an incoming call as a smart phone, with Android 0S, receives a call.
[t then automatically transmits the incoming number by means of the built-in
Bluetooth and relay station, which converts Bluetooth signals into ZigBee signals.
This helps to solve the weak points of Bluetooth and makes it possible to
communicate with up to 255 devices and expand its possible communication range.

The application in this work was developed using Android development tools in
order for Android smart phones to extract the incoming number from incoming
information and automatically transmit the number. After the application is
executed it is in the ready state until any incoming call occurs. When any incoming
information is receieved, the application extracts its incoming number from the
information and then automatically transmits the number to a relay station through
Bluetooth communication.

To solve the weak points of Bluetooth, such as a short communication distance,
the limited number of communication devices (up to seven), the sensitivity to
surroundings, the relay station converts the Bluetooth signals to ZigBee signals.
It is therefore possible to communicate with up to 255 devices and expand its
communication range because the converted signals are less sensitive to
surroundings.

As described earlier, this research implemented and verified Bluetooth-based

_Vi_



incoming number automatic transmission system that consists of an application to
automatically handle the incoming calls received by smart phones, and a relay
station to convert Bluetooth signals into ZigBee signals.
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T =&EEN CH 200949 422 JIELZ AEZO0IE AZO0l 43 ZHA 1.5 H
Mol HA0IFAE == A BHECZ QHoIH ZH otdD 1.2 HEUHA 1.5 HES
ARG IOt JIRE, SHeA, 2 A38 /A, 8 A3E S0 FItEH 8=20 X

L AIEEIACH. 2009F 9 1.6 HEQ TR0l SAEHAM Chet A3l AOIE,

é
>
pnl
pg
2
O
]
oY
=z
>~
or
X1}
=2
A
o
O
02
0z
<
lo

| SOI0IE<2t COMADE RIRZIDl AlZGEH

H 2-2. ¢#E=Z0/E SOK 1.x HA [10]

s oF | els2zd ERCE
1.0 Of Zx}o| .
» OIER0|E 0S| A HH
API Level 1 | (Apple Pie)
"t
. = 3 al H o=
11 o T2 Xzof AMAE g 2[F FIt
APl Level 2 | (Banana « MMS BAIRISl HFTie X
Bread)
= H3H ZE=(camcoder mode)E S8 SPA =351 2 MY
- O71E B Soia lzs ¥ OB YRS s
1.5 Z#Hol3a

2.6.27 « 2 0F Vlsg M3skE ME® AZE J|IEE FI}
API Level 3 (Cupcake)

N
=
L]
IS
]
inl
M

22| elEHOo[A g
1.6 =3

2.6.29
APl Level 4 (Donut)

= CDMA, EVDO, 802.1x, VPNs, HMAX, At SAHEH 2
Z7|ex| fdlolE

_’]1_



2.2.2 A#=EZ0/E SK 2.x BHH&

o 2-310 20| 2009¢ 10& 2.0, 2.1 H&NQ! OI2dINHII SAHHNH SFEA 2.1
HEIEXIE AIJSIAH ZIACH. ESF HTMLS K& ZEIDICIH MMIIs2 SAMNEUS
M, 20108 58 2.2 HNQ EZEQJF LILHAN OHS2/AHONE AHEEIL 2~581 3%
S ot1d, U222l 3=x=IIs2 MEeEZ HS2lHOI&82He] ME HCDF WelRo. =
22 HE2 MHE2AoIES AE 220 &AXOF JtsdtH S, stATH 2 HIG
g2 AFoHAH ZIUCH. Ol 2010¢ 128 AOIEZEQ ¢HEZ0|E 0S HE & JHE
22 3822 JIN MMEHE HE0 SAZHAN NFCAIE, AMOIZATE X3 S92
A O0IEDr &g S ACEH.

H 2-3. 2tE20|E SDK 2.x & [10]

S ol | asand HaE 57

2.0
APl Level 5 s EREA 21"

2.0.1 o|Zallof

_ 2.6.29

API| Level 6 (Eclair)

21 = HEIHR| X
APl Level 7

= USB B % etolmlo| AT J7|5 FIt

2.2

501 Tzg - 22542 0|38 SMS3 2 oM BRIIS 21

2'2'2 (F ) 2.6.32

< royo - sEn g2l 28 T2 A Ik
APl Level 8

= Adobe Flash Player 10.1 X|&

2.3 « QlE{U F3} X2 (SIP)
APl Level 9

239 = NFC(near—field Communication) Ef21& AlEH7|s x|2l

2.3.3

™y =
234 2.6.35 * VP8 2 WebM, AAC, AMR FH x|
(Gingerbread)

2.3.5

2.3.6 - RolRATT, S| e MY Jb%, B3, 7|90 MA

2.3.7 of tiEt MEX2|7|s £}
APl Level 10




2.2.3 =EZ0/E SK 3.x BH&

H 2-40ld EJIE 3.0 HEQ GlLIB2 ANEE ME0| Ol EiESPC 882z
ZSAZIACH. BHESPC ME0N L= Ul & A SO0 HEZIAKXICH, SEH2 ZHEZ
Aot Olefst HAOICH.

T 2-4. t=20|= SDK 3.x H&E [10]
H ol | Blsazd MY =3
= Ef 23 PColl ZHslE Ul XY
3.0
APl Level 11 » 2IE FIEE XS
3.1 SHE
2.6.36 _ — =
API| Level 12 | (Honeycomb) = 4= Z2tzto| efo|mo| WM A ZOIE(AP)OI| CHE
3.2 HTTP ZSA| H2X|&
APl Level 13
= 0}0|3 2 SDIIE ALE7ls
2.2.4 2t=20|& SK 4.x HA
H 2-5= M &2105= AUEEN £X&5=s HEQ Ol0IAZE MERXZ 2011E
1020 4.0.10] 2EII YA, AUEE=D0| OtLI2 HEXPC & 0S HAE Q2! &
LIZ2 HE2 S84 ZHE HES = A= HEOICH 201243 68 4. 1A &2| gl
0l EAZN &M A2 ATk
I 2-5. Pt=Z20|E SDK 4.x HE [10]
H ol& 2|27 HEY 57
4.0
» SME EXE HEsto] st SMelA o
4.0.1 ofo|A~=3 2 3.0.1 (4.0.1) Sz}
402 AECE
APl Level 14
(Ilce—Cream 3.0.8 i ) i
4.0.3 ) = NFC 7|52 S¢ct YAIE, =X, /x| §2
4.0.4 SandWICh) (402,403,404) DE Jksst ol=zol= B X7}
APl Level 15

_’]3_




4.1 Ha| gl 3.0.31  USB 202 F3n LEAME 202 xd

APl Level 16 | (Jelly Bean e8dele2 (4.1
(Jelly ) g (4.1) = Adobe Flash Player X|2lotgt

OIEZ0|E OHE2IAHOIES b= U JHE A0l Zl= 20l Hiz HE2AH
Ol AELHEOQILH. CtER0IEE= HEIHIEI(Activity), AMBIA(Service), 2HI= HZ
XH(Content Provider), BEZ2EINAE 2lAIH (Broadcast Receiver) 2ZTHEZE M 206t

H, ME3t=s ZEHUES A=20F tEZ0(E HS2lAH0IES HASHCH. 0=l A0l

LIEtL=E SRS HEIHIEICtD SHCH. StLESl OHS2IA0I &%= otLt Olatel HEIHIE]
b ZME = UM, 0l HEIHIEISE otLtel UIE galotdl <ol &M A= EIX
gk, HEIH 212t SYXHCZ EMGHH, HEIHIEl SeHACl ot9l ScHAZ HE
BIEI SHA0AM af520F &=

HEIHIEI= &4, AMEX, EX, 8 At LI5-UHALH BOU2E Z2MADL
OtLIE A HEIBIEIDL S0 2d, 28 HAIK S0l 2ol 2tEH0l ZAl JtA & &
EHE LAIEX, HREIHIED AHSOIXE THE HEIBIEID 283 =0 A2 AL
Set2E0 UOIMENE ZX, HEIHIEIDH &2dat AMEH
|

m
in
0
y
¥

ton

ty

N -3t ZX &

Of
S &H, OIE Ul JIXNZ L= &0 22 S8XHe HEHIEIS2 8o

FIF
0z
an
S

0
2
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MEQ| OI2UHXIH T MEZS MEIHIEIDF AME O HelotH &2, @
2 HOIHE F108= 21 £ Jisolth. £ HEIH|IEl= 222 ABE E6t0 22l
S M HEIHIEIZE S&otH 1 Ol stHe =z MEECh
I-“ Activity |

User navigates A
to the activity onResume()
."/’ .\“. I.-f' AT
App process |
running |
4

\ killed J \

Another activity comes

onCreate()

v
- —— onRestart()

onstart()
&

;

——
into the foreground

g User returns
+ 1o the activity

L J

Apps with higher priority
need memory onPause()
The activity is
no longer visible )
User navigates
* to the activity
onStop() )
The activity is finishing or
being destroyed by the system
onDestroy()
(o memiic )
shut down
\ y
8 2-5. otE20|E HEIHIEl MHFI| [12]
8 2-5= O¢EZ0|E HARXUHE F MEIHIEIS] MHFIIE LIEIHLD
BIEIDH AT SSEHIINKE EHsHCh

_’]5_



onCreate()
onResume() onStart()

onResume()
4

onPause()
N
onRestart()
onStart()
onResume()

onDestroy()

v

8 2-6. GtER0IE MEIHIEl AEHHSE [12]

2 2-62 HEIHIEIDF AEIE Holole 218 %ol UCH 2 HAES9 E32
Gtk 2.
- onCreate() : OHECIAHOIES AldHotH HEIHIEI DI MAZ= AIEN CHEZ0I=0M
Alslsle HAS
- onDestroy() : E4A3t = HEIHIEIS Z=20l)] foll AEZ20|E0A S=ot= HiA
c
- onStart() : HWEIHIEID}I AF2 X SHEH0 B [ S&&e= HAS
- onRestart() : HEIHIEIDI PausedLt Stopped AMEHOIIAI HEIHIEIS CHAI AIZHEF Y

PHEZ0IE0M S&6t= A
HEIHIEl AEHDF 2d3t AMEHOIA CHE HEIHIEIS 24
CEZ0IE0MAM =&6t= A

- onStop()
FERZ0|IE0A &&56

Stopped AEHZ ME & [ ©
- onResume() : HEIHIEIS AI2XII AI2E
AEZ AIE XD HEIHIEIE AIS

- onPause() : AFZ2XIDF OHE MEIHIE
PausedZ MEtE [ CHEZ0|EJF = =6l= O



2.3.2 NBIA(Service)

X & B 22 S (background) Ol Al &

g3 H0Ys BEHUEES ettt BOc220 243 H0 UAls A2 MEXDE
S AMEdSts MHE2AH01E = UE HY Sl s4=S MASHAHLE TIOIEHE XZ

o Hg= otH, MHIA NMUA RFots HHS XMelotK ol Eotes HEI]

=2

el
rr
on

ElI2 HM=20 Jiss8tCH. AMHIAS M=) MAE= void onCreate(), void

onStart(Intent intent), void onDestroy() OIZH Al JIX2 RELDH, O 2-72

MHIAS MBZI|ES HYBIC,
Service is Senvice is
started by created by
bindService()
k. v
onCreate() cnCreate()
¥ v
onStart() onBind()
Y
Service is [ Client interacts with the service )
running -y onRebind()
(The semice | ¥
is stopped
| (o callback) anUnbind()
L v
onDestroy() oDestroy()

8 2-7. =201 MBIA ¥ =D| [13]

MHIA = Context.startService()H A AIZE 1D Context.stopService()HAM S

Ct. Delld AAZ EXE & BLR= ServiceSelf() &&= Service.stopsel fResult()S
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fol

£0t0 SKIEL. MHlA= QIHHIOIAZ AMZ2E e 22 MHlA Aol HUES

2

S MHIA HEE S=0ol0F 8tCH. Context.bindService()2 S&06t0d HUlMES ot

1), Context.unbindService()& &&6t0 HZsS el J2lld AHlAE A0

in

mn
2
=

X

0
HU

W
o]
=)
9

m
N
:
]
v
Fo
In
2

0l onBind(), onUnbind()E &= &S % QUCH [13].

2.3.3 HEHE T 2H}0|H (Content Provider)

ZIHE ZZHI0ICE CIOIHE Ssi=0A HScIAH0IE@ S0l 820t CIOIEHE
M&Eot] JPH2tM AFZE = JES o= ZEUEOICH. HEE ZZHI0IH= ¢t
Z0I=0 2= WIIXIF E26tH CIOIEHE NMEE = U= 352 MES2H01 87

HEZ0 OHEcIAH0IE 2t HIOIEHE BRE = A= LHOICH,

QE HHE Z=ZHI0IHE AE6HI| floid= HEHE 2lZH (ContentResolver) 24Xl
O Z2Q0olCH AIZot0X ot HEHE IZZ2HI0IG Salsh)| RoiMde 2 HAE=R2
MY &= URIO 2ol ZHECH AIAEEZ RIZFH AHE ZZHI0IHE 20 X224t
OIHE 2051 T2 HoIHS HANESE SEeHH. URI SH=
content://authority/path/id 2 &%l content://= EZHI0IH &2

0o
o
02
=
ol

8=z BIEA SUHIIL, authoritye &Z20l= Z=ZHI0IHE Y Alote ez OE &
ZHIOIHS S22 AMEE £ QL. pathe AEE X Hole JIINHZE <ot
ide FH&EQ HEE SE0. O 2-82 HHEE Z2ZHI0IGS REE &Y St

[14].
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content:/fcom.example.transportationprovider /frains/122
\ - S
ER T = -
1+

v W
B

A (s]

g o

ContentProvider

content://
ContentResolver ‘

insert()
delete()
update()

Y, contentURI ~

Idata/data/<package_name>

g _
2 £
| B
2 3 :
i o i
a o © = preferences glies
= Q (2] =
= b =) [
2 s @ =
© ] e =]
< N m o .
databases GUERT- NGRS
(sqlite3) \

AndroidManifest.xml

8 2-8. &tEZ01E

N

HIE Z24101H [14]

2.3.4 B2EINAE 2|AltH(Broadcast Receiver)
BZEIRAE 2IAIH=E AMHIA FEUHER 20| 3tHSE N ZB6HA 2= MEIZ 0HE

2IHOILA MBSO HBE 2= NS B0 HRC HAES ANEOR A2

s, HiECl A2 & Bal, ds & HAIK =& AEHE 2 Kot eA=HLE GI0IE

|T
Hu
In
;_jl=
>
Im
o
=
=2
rir
|T
Hu
In
;_jl=
>
Im
[
>
)
>

2

>

(@}

[}

3

[}

=
i
I
=
ol
I
00
L
ol
rir
19
o

T =2
=)
o
§
1
o
[l
T
Hu

IH= EZ2EMAE 2IAl
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public abstract class Summary: Nested Classes | Ctors | Metheds | Inherited Methods | [Expand All]
BroadcastReceiver ee; Bltavel)

extends Object

java.lang.Object
Landroid content BroadcastReceiver

¥ Known Direct Subclasses
AppWidgetProvider, DeviceAdminReceiver

18l 2-9. ¢tEZ0|E BZEHAE 2lAIY [15]

BROHAEES 24

(s

o
0

=
T

i

XMelot)| fol HEIHIEIE A8 Jisoti, SElTA
Ol#& OHLIX (Notification Manager)S OI=Z20ot0H AI2X0IH ZHE 4= UCH. B2 S|
AE MY BEZHEE P ot ZHURAAUA HSot= BroadcastReceiver 2
f

U

|-
i

A% 8H0F onRecevie HIAEE MSH &2I6t12 Andoroidmanifest.xml IIHOf

b [15].

o
I
rol
[l
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SE MSEGHH =0 Ol AFZXOF =015t HEelAoIEES ZZ6HI| &Kl CHAl
A AEHZ2 S0 HAEE s 2X6HH, AMEXDE (HS2AH0lES S=ot

8 of=SclolE0l S==.

APPLICATIONS

Application ﬁ

APPLICATION
FRAMEWORK Telephony Manager

JNI
LIBRARIES

+
Manager

sockets

Dynamic load

LINUX KERNEL

2 =20AH MAIStE &alHS USEL AAE 5 ZHAHS sS4 0220l
HO0A ADEEN HAZED LMoHH ZFAFEIL L5 A2 &It LAHSE
ZE0H0F BICH. IS FE2 foiME AEZ01E 2HHUME JIBCZ ot AL
EEZN AN LM S 0 LZLI OHLIX (Telephony manager) A ADIEE
M3t AEHE 2 XIot= PhoneStatelistener .LISTEN_CALL_STATEE & 3-3% &0 2Y

_23_



public void-onCallStateChanged (int -state, 5tring incomingNumber) {
switch (state) {
case TelephonyManager.CALL STATE IDLE:
/[ ADIEE Aef7t Sl S5E0| 0fE
break;

case TelephonyManager.CALL STATE RINGING:
JOAOMEE Mot 22 (2 ”.‘_'Il'”"ii '_"33]1"""’\1_\1"”"':'“"2 =y

String Inlum-=- incomingNumber:
break;

case TelephonyManager.CALL STATE OFFHOO
txtPhonelNo. zetText (incomingfumber) ;
O EDNH BEE
break;

defanlt:
break;

MEITE AADE

& 3-3. PhoneStatelListener

ANEZS dEfEE2 s £

— CALL_STATE_IDLE : AQOIEZO0l 2l HU S3t=01 Ot AHEH
— CALL_STATE_RINGING : AOIEZO0| A MSZ ot B0l Scl= &l
— CALL_STATE_OFFHOOK : ADIEZO0| S3t=0! &N

? AADE X E ANEE d3t dEHE ZXot ZHAHSHIE

| O

_‘
incomingNumber £ 0|25t LA HSE 22|19 AA H0 HESHTH.

incomingNumber 2l &2 PhoneStatelListenerJt A& FIIF 2MGl= S0
Z 0 XD &2l PhoneStatelListenerJl &43t

Ol === NE=E &dl

]

A Olel 4ol = 8H

HE0l =&& 3t

Ha0 MES stlh.

3.2.2 =20l SF&FA OHO0IH S
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2 =Z0 M Hotole HAMHS sS4 AABE HMEEE SHIIZ dE0H)]
fIol CHEZO0IEUNHAM MBote EFFA APIE 0180t EFFA SH2Z HIO0IHE
MEGHHOF 8. HEZ0IE 2EMN=E E58FA Z2ES AMS 6D AN 2
SEA [HIOIAS I 24 HI0IH S4l0| Jtsotth. &AEZ0|E EFEA BIIE™H=
Oteiel & 3-40IM AHSHCH [16]

Android Bluetooth Architecture
version 1.0
‘ GAP ‘ | SDP | ’ S::dd:f?;é ’ RFCOMM | }Bluetooth Profiles
Java APl” ee— —
BluetoothDevice | Sg:;)rl,l:;\;/ | | E:_:l;ea‘;:;? | RfcommSocket }JavaAPI Classes

*BT Java APl is
hidden from 1.0 SDK,
and is unstable

Settings
App

— Function Call

Android IPC
(Binder)

system_server Phone App

Java __________________________________________________________________________________ \4 . Process
C/C++ ) o s T Rfcorﬁ:[;iocket
I <@a=mp> D-BUS IPC
e
c | daemon
| “ Socket API
o ) (AF_BLUETOOTH)
[ @)
I hciattach hicid § — —P Filesystem
Userspace ( ] ]
__________ | =- - - 1 - N——_ N— I/ \ R -
Kernel 29 a3 =
EX; 1432 2
H e S
v ° I 3 A
s sco |&
S 4 | »
] > L2CAP S
232 g
3 \ I HCI 3
S NG| T P
I ¥
oo ~{om
Hardware 1 HCI
Bluetooth
chipset
T8 34, HEZ0|1E E2EA 0PIEH [16]
S2EA2 AIRSN SAS IR AS20/S SHMAMS Ul X =L EBjA3T
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d2 XZA6tI| fIoHAM= BLUETOOTH_ADMIN IHO|ES &QtoHOF SHCH. 2l
BLUETOOTH_ADMIN IHO|& =S &Gt AbZotcd® BLUETOOTH IHOIE S &M & 1oiOF &t

Ct. HOIE & &2 8 3-52 O3 201 23 st0.

<uses-permission -android:name=
"android.permission. BLUETOOTH ADMIN®™ />
<uses-permission -android:name=

"androlid.permission. BLUETOOTH" -/ >

8 3-5. =254 HOlE 8o

E2EA HOKEZE A 0FMe ZRE ZSIEA HEHIEIE  <IoiA
BluetoothAdepterJt E ot O0lE  ALEdtJ| floid=  AEHE A &0l
getDefaul tAdepter ()€ SZ=35t0 BluetoothAdepterE 2 =Ct.

08 STEA JIs9 8435 MEHZXE GHIIIoH isknabled()E S&EHAM AEHZ
Xl ot dHigdst &Y B ACTION_REQUEST_ENABLE CQIEHIEES  0IE06tN
startActivityForResult()E SE0tH STFA AHE 43 dHH2 HSAE = U
Ct. ETEA MHDIL 2435 AHZ &80 &H ANGEZNAM CIOIE S42 GtaX
ot= SHDIS SREA 252 ZMGHI| fIGHAM BlutoothAdapterS 013t CIHHOI

A

Heel £= HOE & COBiolA S5= Fcdlotd, SHIIS =FF24 CBH0
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e
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o

getBondedDevices()S Z &0t HOE & ClHIOIASS &&H2l BluetoothDevicesS
Sci=C. ArrayAdapterE Sot0 HIHE & CIHIOIASS 018§ 2 = UL, g
ClHtOIAQL HBS AlXGHHAD MAC address@t U2P &L CIAHBZ WHE2 23S
1222t ole| AH(inquiry scan)® ZHE CIHIOIALl 01§ JLMA 2Dl <8 H
Xl A?H(page scan)2& OI2U&AICH. OHEZIAHOIES LAE CIHIOIAN e HEE
ACTION_FOUND QIEHIEE <8t B2 CEHAE ZIAIHE S0

ACTION_FOUND @IEIE = BluetoothDevice®t BluetoothClassJt S0 = EXTRA_DEVICERt
EXTRA_CLASS 2EE M EStLt.

tsez, &
= OHtola ¢gzs |
2 AN&ot= 2¢t

. SHDI CIBIOIA R HHEES Al
©| BluetoothDevice ZHMIE 21, BluetoothSocketS €2
HA@S AIXSHCEH. BluetoothsocketS 2J| fIoHA = BluetoothDeviceE AtE oA
createRfcommSocketToServiceRecord(UWUID)E S &AM L=Ct.

UUID(Universally Unique IDentidfier)= H2E AE5t)| I8 128HIE ool H
FoteE 2AZE2 F4E RS H20IC MHEeAH0IES =RFA MBIAE A6t
=0 MEZMH, SREA CIHIOIALCL IR Z2&E2 WID &2 UUID. fromString() Ol

OF MHIAE OIZot1DA ot= CIBtOoIAS HYES & =+ UL, OO0l
SAI0l Jts6tt. HUE S JAdtk= ClBolA9 Z2& 32 WID g0l Ot g Z2 &
= WID 0l THE &= NEE Z2 HOUEO0ILE ClIE0lA CIAHH 2l Acle = A
GH, OIOIH S4l0l 2Jtsottt. 108

= WID &= M&Eot

HU
K%
1
_O'ﬂ
=
>
ol

t= ClgtolAS] HEs Z2&

ZSHCH. connect()o 2L 2
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0 2L,

o
=2
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A

AOLEE CigtolA 2t =SH D1 GOl
D OND; (=

(]

OIQIAEIHIEl AdEStEs =EE

o

St AL
o

2IAOI AU A
HZ InputStreamzt OutputStream= £ 2 S0 read(byte[])2t
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