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Alayeipion Bluetooth
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Emikoivwvia pe Bluetooth °

O1 ouokeuéc TToU dIaBETOUV TO acUpPPATO TTPWTOKOAAO Bluetooth €xouv TIC
akOAouBeC duvaTOTNTEC:

e Avixveuon cuokeuwyv TTou dlaBETouy BT.

e AvalnTnon oTov TOTTIKO TTpocapuoyéa (BT adapter) Twv ouoKeEuwy TTOU
Exouv ouvoeBei (paired ) bonded).

e Anuioupyia kavaAiwv RFCOMM.
e AvTaAAayr) 0edopEVwY PNE AAAEC OUOKEUEC.
e Alaxeipion TTOANATTAWY CUVOECEWV.

e To RFCOMM (Radio Frequency COMMunication) cival éva TTpwWTOKOAAO
METAdOONC OEDOPEVWY TO OTTOIO TTPOCOMOIWVEI TN AglIToupyia Tou RS232 yia
TIC OUOKEUEG BT.
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KAdoeig kai diaouvdéoelg Twv APIs tTou d1aB£Tel pia Kivnt cuokeun yia 1o Bluetooth:

e BluetoothAdapter — lNpoocappoyéag yia 6Aoug Toug xeipiopoug BT. Me autdv
MTTOPOUV va avixveubouv AAAec ouokeuéc BT, va avalntnBouv rdn ouvoedeuéveg
OUOKEUEG, va apyikotroinBei pia cuokeuny BT pe tnv MAC d1euBuvon 1n¢ (Media
Access Control Address) kai va dnuioupynOei €va KavaAl TTIKOIVWVIAG HME AAAEC
ouokeuég (BluetoothServerSocket).

e BluetoothDevice — AvVTITTpOOWTTEVElI MIO OTTOMOKPUOMEVN ouokeuny BT.
XpNOoIUoTIoIEiTaI  yIa aiTnon ouvdeong HE autiv PEoa ammd  €va  KavaAl
(BluetoothSocket) i} yia tTnv avaltnon TTANPOQOPIWY YIa TN OUOCKEUN (6voua,
d1eUBuvaon, Kartaotaon ouvdeonq).

e BluetoothSocket - AvtirpoowTtrevel T OlaocUvdeon ME €va  KAvAAl
emkoivwviag (Bluetooth socket). Eival 1o onueio ouvdeong Pe TO KaVAAl yia
TNV avraAAayr) dedouévwy PEow Twv InputStream kai OutputStream.

e BluetoothServerSocket — AvTITTpOOWTTEUEl £VA AVOIKTO KAVAAI ESUTTNPETNTH
TTou OEXeETAl QITAOEIS €§utTnPETNONG. A TNV €mMKOoIVWVia dUO OUOCKEUWV,
TIPETTEI N Mia va dnuioupyrnoel éva server socket kal étav pia GAAnN OUOKEUN
(nTnoel ouvdeon, o ecutTnPEETNTAC Ba dnuioupynoel éva Bluetoothsocket pHOAIC n
ouvOEDN Yivel ATTOOEKTH).

e BluetoothClass — [lepiypdoel Ta XOpPOKTNPIOTIKA KAl TIC OUVATOTNTEG MIOG
ouokeung BT.

e BluetoothProfile — Npodiaypageéc yia TRV eTMKOIVwVia U0 CUOKEUWV (TT.X. TO
TTPOWIA ETTIKOIVWVIOC cuoKeUwVY hands-free).
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Xpnon Bluetooth

H xprion tou Bluetooth attdé tnv Kivnt cuokeun yiveTal a@ou €ao@aMIoTEl adela

XPAOoNG a1rod 1o A&IToupyiko. ‘ETo1 OTO apXEio pavipEOToU TTPETTEI va TOTTOBETNOEI N

TTAPAKATW 1010TNTA:

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

e [1a Tnv avalntnon GAwv cuokeuwv BT i yia 1n diaxeipion Twv duvartotitwy BT

TTPETTEl va {nTnOci ddela diaxeIpIoTh:

<uses-permission android:name="android.permission.BLUETOOTH_ADMIN" />
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Evepyomroinon Bluetooth | ::

KaAeital o Trpocapuoyéag Bluetooth pe 1 péBodo getDefaultAdapter().
O TTpocapuoyEag ivar Hovadikog yia KABE CUOKEUN Kal Ol EPAPUOYEG
ETTIKOIVWVOUV KABE popd PE auTOV.

BluetoothAdapter mBluetoothAdapter=BluetoothAdapter.getDefaultAdapter();
if (mBluetoothAdapter == null) {
I/l Device does not support Bluetooth

}

Na va eAéycoupe av 1o Bluetooth civalr evepyotroinuévo, kaAoupe 1N PEBODO
isEnabled(). Ta va To evepyotroiooupde, av n HEBodo¢ emoTpéwel false,
xpnoigotroiouhye 1N MEBODO  startActivityForResult() upe 1nv  11pdBeon
ACTION_REQUEST _ENABLE. 'ETol Ba ektTep@Bei TTpO¢ TO oUCTAUA MIa TTPOBEON

gevepyotroinong Tou Bluetooth.
_~ requestCode.

if (ImBluetoothAdapter.isEnabled()) { «~ | H onActivityResult() emoTpéel
Intent enableBtintent = new Intent(BluetoothAdapter. ACTION_REQUEST_ENABLE) | 10 resultCode 110U €ival
startActivityForResult(enableBtintent, REQUEST_ENABLE_BT); RESULT OKpy

} RESULT _CANCELED

I. ' EAAnvag Eg@apuoopéva NMAnpogoplakd ZuoTriuarta 5



AvalnTnon Zuokeuwv BT

Méow Tou Trpocappoyéa BluetoothAdapter Ppiokovial cuokeuéc BT n
divetal AioTa Twv CUOKEUWY TToU £xouv 1dn ouvoebei (bonded devices).

H ouokeurp amrooTéAAEl pia @itTnon avixveuong Kal Ol CUOKEUEG TTOU
BpiokovTal OoTO TTEdI0O TNG KAI £XOUV EVEPYOTTOINMEVN TNV QAVTIOTOIXN
AeiToupyia atrooTEAAoUV TO dvopa kail Tn dieuBuvon MAC.

To ouoTtnua TrapouciAlel TIC OUCKEUEC OTOV XPNOTN, O OTT0I0C OTN
OUVEXEID ETTIAEyEl PE TTold OuoKeur) B€éAelr va ouvdebei, otroTe
dnuioupyeital éva (euyo¢ ouokeuwv (paired devices) kal a@ou Ta
OTOIXEId TNG ATTOMOKPUOMEVNG OUCKEUNC OTTOBNKEUTOUV UTTOPEI Va
CEKIVAOEI N ETTIKOIVWVIQ TOUG.

Av n dieuBuvon MAC pIa¢ aTTONOKPUOMEVNG OUOKEUNG Eival yvwoTA,
TOTE PTTOPEI Va Yivel ouvdeon padi TnG Xwpeic va rponynBei n diadikaoia
avadlrTnong OUCKEUWV.

Na onueiwBei 0TI 01 CUOKEUEC TTpwTa YivovTal {euyocg (paired), TO OTT0iO
onMaivel oT yvwpilouv n dia TNV Uttapén TG GAANG kai PTTopouv va
QTTOKATAOTAOOUV HIa OUVOEDN METALU TOUC, Kal WETA poipddlovTtal €va
KavaAl ouvdeonc RFCOMM yia avraAAayr) OedoNEVWV.
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AvalnTnon 2ZUCEUYHEVWY 2ZUOKEUWYV | 2°

[Mpiv TV avalATnon cuokeuwy, ¢nTeiTal Aiota Twv OUZEUYHEVWY CUOKEUWYV PE TN MEBODO
getBondedDevices(), n otroia TMIOTPEPEI TIC CUOKEUEC TTOU €ival OUVOEDEUEVECG.

To avrikeipyevo BluetoothDevice xpeidetar tn dievBuvon MAC TnG QTTOMOKPUOMEVNG
OUOKEUNG, n oTroia JTTopEi va avacupBei amrdé Tov Trivaka aT1robnkeuong, yia va
TTPAYMATOTIOINCEl JIa OUVOEDH.

Set<BluetoothDevice> pairedDevices=mBluetoothAdapter.getBondedDevices();
Il If there are paired devices
if (pairedDevices.size() > 0) {
I/l Loop through paired devices
for (BluetoothDevice device : pairedDevices) {
/I Add name and address to an array adapter to show in a ListView
mArrayAdapter.add(device.getName() + "\n" + device.getAddress());

}
}
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Aladikaoia avalnTnong 4

‘Evapén avalntnong ouokeuwv He T HEBodo startDiscovery(). H péBodog
ETMIOTPEPEI MIa boolean Tiur 611 Apxioe N ocdpwaon n otroia eTTavaAauBaveTal KAbe

12 deuTepOAETTTO.

Anuioupyia OEKTN PNVUMATWY eKTTOMTIAG yia TNV TTpoBson ACTION_FOUND vyia
va Aaupavel TTANpogopieg yia KABe cuoKeur TTou avixveueTal. H avixveuon uiag
OUOKEUNG ouvodeueTal Pe Tn MeTagopd Twv Tmediwv EXTRA DEVICE kai
EXTRA _CLASS tou gutrepiéxouv pia BluetoothDevice kai pia BluetoothClass.

Il Register the BroadcastReceiver

IntentFilter filter = new IntentFilter(BluetoothDevice. ACTION_FOUND); Eyypqq)r'l AéKTI']

registerReceiver(mReceiver, filter); I/l unregister during onDestroy

AsiToupyia AEKTn

[. ' EAANVOg

Il Create a BroadcastReceiver for ACTION_FOUND
private final BroadcastReceiver mReceiver = new BroadcastReceiver() {
public void onReceive(Context context, Intent intent) {
String action = intent.getAction();
I/l When discovery finds a device
if (BluetoothDevice.ACTION_FOUND.equals(action)) {
Il Get the BluetoothDevice object from the Intent
BluetoothDevice device = intent.getParcelableExtra(BluetoothDevice.EXTRA_DEVICE);
/I Add name and address to an array adapter to show in a ListView
mArrayAdapter.add(device.getName() + "\n" + device.getAddress());

}
}
|5
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Mapadeiypa avalntnong (myBT_1)

H epappoyn eAéyxel av n ouokeur) Android €xel evepyotroinuévn 1N Asitoupyia Bluetooth
Kal {NTa Ad€Ia EVEPYOTTOINONG. 2TN CUVEXEIA KATAYPAPEI TIC OUOKEUEC ME TIC OTTOIEC EXEI
ouvdebei oto TTapeABOv (bonded devices), avixveuel TIC BT OUOKEUEC TTOU UTTAPYXOUV
KOVTA TNG Kal dnUIoupyEi AioTa yia KAOe KaTnyopia auTwy TwWV OUCKEUWV.

3 Al 10:43 o ]
[§| MyBT_1 -=| MyBT_1 aCtIVIty_m aln.xm I -%- MyBT _1
select a device to connect select a device 1o connect select a device to connect
Paired Devices.
Item 9 /
Sub Item 9
ltem 10 device_name.xml _
- Subltem10 linvor
H epappoyn ZnTa dikaiwpa | 00:12:03:09:19:92
svepyonoinang Tou Bluetooth. tem 11
Na arqucmsi: Sub ltem 11
oxL Nat Item 12
Sub ltem 12
Item 12
Sub ltem 12
Scan for devices Scan for devices Scan for devices
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APXEIO HAVIPECTOU

<manifest
<uses-sdk
android:minSdkVersion="10"
android:targetSdkVersion="18" />
<uses-permission android:name="android.permission. BLUETOOTH"/>
<uses-permission android:name="android.permission. BLUETOOTH_ADMIN"/>

</manifest>
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package com.example.mybt_1;

import ......

public class MainActivity extends Activity {
TextView txt1, txt2, txt3;

private static final int REQUEST _ENABLE BT =1;

private BluetoothAdapter mBluetoothAdapter;

private ArrayAdapter<String> mPairedDevicesArrayAdapter;
private ArrayAdapter<String> mNewDevicesArrayAdapter;

@~Override

protected void onCreate(Bundle savedinstanceState) {
super.onCreate(savedinstanceState);
setContentView(R.layout.activity _main);
txt1 = (TextView) findViewByld(R.id.textView1);
txt2 = (TextView) findViewByld(R.id.textView?2);
txt3 = (TextView) findViewByld(R.id.textView3);

I/l New array adapters for paired devices and for new devices
mPairedDevicesArrayAdapter = new ArrayAdapter<String>(this, R.layout.device_name);
mNewDevicesArrayAdapter = new ArrayAdapter<String>(this, R.layout.device_name);

Il Set up ListView for paired devices and add listener

ListView pairedListView = (ListView) findViewByld(R.id.paired_devices);
pairedListView.setAdapter(mPairedDevicesArrayAdapter);
pairedListView.setOnltemClickListener(mDeviceClickListener);

Il Set up ListView for new devices and add listener

ListView newDevicesListView = (ListView) findViewByld(R.id.new_devices);
newDevicesListView.setAdapter(mNewDevicesArrayAdapter);
newDevicesListView.setOnltemClickListener(mDeviceClickListener);
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Il Register for broadcasts when a device is discovered
IntentFilter filter = new IntentFilter(BluetoothDevice. ACTION_FOUND);
this.registerReceiver(mReceiver, filter);

Il Register for broadcasts when discovery has finished
filter = new IntentFilter(BluetoothAdapter. ACTION_DISCOVERY_FINISHED);
this.registerReceiver(mReceiver, filter);

Il Get the local Bluetooth adapter

mBluetoothAdapter = BluetoothAdapter.getDefaultAdapter();

Il If adapter is null, then Bluetooth is not supported

if (mBluetoothAdapter == null) {
Toast.makeText(getBaseContext(), "Bluetooth not supported...”, Toast.LENGTH_LONG).show();
finish();
return;

}

}

@Override
protected void onStart() {
super.onStart();
I/ If BT is OFF, request to enable it during onActivityResult
if ('mBluetoothAdapter.isEnabled()) {
Intent enableBtintent = new Intent(BluetoothAdapter. ACTION_REQUEST_ENABLE);
startActivityForResult(enableBtintent, REQUEST _ENABLE_BT);
}
else {
discoverBT();

}
}
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@Override
protected void onResume() {
super.onResume();

}

@0Override

protected void onDestroy() {
super.onDestroy();
Il Cancel discovery if it is on
if (mBluetoothAdapter != null) {

mBluetoothAdapter.cancelDiscovery();

}
Il Unregister broadcast receiver
this.unregisterReceiver(mReceiver);

}

@~Override
public void onActivityResult(int requestCode, int resultCode, Intent data) {
switch (requestCode) {
case REQUEST _ENABLE_BT:
I/l The request to enable Bluetooth returns OK
if (resultCode == Activity.RESULT_OK) {
/] Bluetooth is now enabled, proceed to discover BT devices
discoverBT();
}else {
Il Bluetooth was not enabled or there is an error
Toast.makeText(this, "Bluetooth not enabled...", Toast.LENGTH_SHORT).show();
finish();
}
}
}
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public void discoverBT() {
Il Get currently paired devices
Set<BluetoothDevice> pairedDevices = mBluetoothAdapter.getBondedDevices();
Il If there are paired devices, add them to the ArrayAdapter
if (pairedDevices.size() > 0) {
for (BluetoothDevice device : pairedDevices) {
mPairedDevicesArrayAdapter.add(device.getName() + "\n" + device.getAddress());
}
}else {
String noDevices = getResources().getText(R.string. none_paired).toString();
mPairedDevicesArrayAdapter.add(noDevices);
}
}

public void startScan(View v) {

v.setVisibility(View.GONE);

Il Stop discovering if already is running

if (mBluetoothAdapter.isDiscovering()) {
mBluetoothAdapter.cancelDiscovery();

}

txt1.setText(R.string.scanning);

txt1.setBackgroundResource(R.color.scan_background);

Il Request discover from BluetoothAdapter

mBluetoothAdapter.startDiscovery();
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Il Listener for all devices in the ListViews
private OnltemClickListener mDeviceClickListener = new OnltemClickListener() {
public void onltemClick(AdapterView<?> av, View v, int arg2, long arg3) {
I/l Cancel discovery in order to connect
mBluetoothAdapter.cancelDiscovery();
Il Get device MAC address (the last 17 chars in View)
String info = ((TextView) v).getText().toString();
String address = info.substring(info.length() - 17);
Toast.makeText(getBaseContext(), "Connection with device "+address, Toast._LENGTH_LONG).show();

}
b

I/l BroadcastReceiver listens for discovered devices and
I/l changes the title when discovery is finished
private final BroadcastReceiver mReceiver = new BroadcastReceiver() {
@Override
public void onReceive(Context context, Intent intent) {
String action = intent.getAction();
I/l When discovery finds a device
if (BluetoothDevice.ACTION_FOUND.equals(action)) {
Il Get the BluetoothDevice object from the Intent
BluetoothDevice device = intent.getParcelableExtra(BluetoothDevice.EXTRA DEVICE);
I If paired, skip it, because is listed
if (device.getBondState() != BluetoothDevice.BOND_BONDED) {
mNewDevicesArrayAdapter.add(device.getName() + "\n" + device.getAddress());

}
I/l When discovery finished, change Activity title
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else if
(BluetoothAdapter. ACTION_DISCOVERY_FINISHED.equals(action)) {
txt1.setBackgroundResource(R.color.select_background);
txt1.setText(R.string.select_device);
if (nNewDevicesArrayAdapter.getCount() == 0) {
String noDevices = getResources().getText(R.string.none_found).toString();
mNewDevicesArrayAdapter.add(noDevices);

[. ' EAANVOg

MAC address (Media Access Control address) — Askae€adikoc
aplBuoc 12 Ynodiwv o omoiog sival povadikog yia kabe SkTuokA
OUOKEUN KOl XPNOLUOTIOLELTAL Yla TNV EMIKOWwvia HETAEL TwVv

OLKTUQKWV OUOKEU WV €VOG TOTILKOU SLKTUOU
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2UVOEC 2UOKEUWYV T

H emkoivwvia petacu dUo CUOKEUWYV YiveTal e Tn uEBodO server-client, kaBe pia atro
TIG oTToieg TTPETTEl va €xel €va BluetoothSocket o10 idlo kavahi RFCOMM. Megta eival
duvaTth N HETAPOPA OEOOUEVWV METACU TV OUO GUOKEUWV.

H ouokeun-server onuioupyei €va BluetoothSocket Otav pia €1l0epXOUEVN aiTON
ouvdeong vivel ammodekt). H ouokeun-client dnuioupyei €éva BluetoothSocket otav
dnuioupynoel eva kavadl RFCOMM T1rpog Tov server.

« H xpnoiyotroiouuevn HEBODOOC €ival oI OUO OCUOKEUEGC VA XOPOAKTNPEIOTOUV OaQv
servers wWaTe Kal ol OUO va £XOUV AVOIKTO €va server socket kal va TTeEpINEVOUV YIA
aitnon ouvdeonc. ‘ETaol, pia atrd TIC dUO CUOKEUEC JTTOPEI va ¢ekivioel TN dladiKaaia
ouvOeoNG YE TNV AAAN Kal va yivel oTn ouvéxela client.

 EVOAOKTIKA, n pia ouokeun avoiyel €va server socket kal n GAAn &ekivael tn
dladikagia ouvdeong.
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2UvOeon oav Server T

H olvdeon dUO OUOKEUWYV QATTAITEI N Mia ATTO AUTEG va AEITOUPYE oav server
dla0€Tovrag €va BluetoothServerSocket. 2komtdG Tou server socket €ival va
QEXETAI QITNOEIC OUVOEONG Kal OTAV KATTOIA ATTO AUTEG Yivel ATTODEKTH, va
OlaBéoel  €va  BluetoothSocket vyia ouvdeon. Mera ammd  autd, TO
BluetoothServerSocket amroouvOEeTal €KTOC €AV gival €MBOUPNTEG KAl AAAEC
OUVOEOEIG.

Universally Unique Identifier (UUID)
To UUID civar éva ID unkoug 128 bits yia tn povadikn TauToTroinon Tng TrAnpo-

@opiag. Xpnaoiyotrolgital yia va 1Tpoodiopilel povadikad tn cuokeun BT. H on-
MIoupyia evog UUID yiveral Je pia Tuxaia YEVVATPIA TTOPAYWYNG KWOIKWV.
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2uvoeon ocav Client T

Mo TN ouvdeon ME MIA OTTOMOKPUOMEVN OUCKEUR, N otroia OIaBETeEl Eva evepyo server
socket (ouokeur) BT), Tp€trel va dnuioupyrooupe éva avTikeipevo BluetoothDevice TTou
QVTITTPOOWTTEVEI TN OUOKeUN (auTd YyiveTal ue TNV avalTnon TWV YEITOVIKWY CUOKEUWV).
Me TO QvTIKEipeEVO auTO YyiveTal TTpooTrdBeia d1dBeong evo¢ BluetoothSocket yia va
CEKIVIOEI N oUVOEDT.

Ta Baoikd onueia autig TNG AsIToupyiag gival Ta €EAC:

e Xpnolyotrolwvtag TO avTikEipevo BluetoothDevice «kai pe TNV KAQon 1NG
createRfcommSocketToServiceRecord(UUID) TrpootraBoUue va dnuIoupyriOoulE Eva
BluetoothSocket. To UUID trpétrel va €ival TautOONPO PE TO AVTIOTOIXO TOU Server, 10
otToio dnuioupyeital ye 1o listenUsingRfcommWithServiceRecord(String, UUID) étav
auTOC dnuIoupyeEi éva BluetoothServerSocket .

e Ekkivnon tn¢ ouvdeong pe tTnv KAon tng connect(). O server 10TE Ba €AEyEel TO
UUID kai epdoov gival cwoTo Ba diaBeoel éva kavahl RFCOMM yia tn ouvdeon Kal n
dladikacia Ba emoTpéwel attd TN uEBodO connect(). EAv uttdpel atroTuxia ouvdeong
) TTEPACOUV TTEPITTOU 12 sec To cuoTnua Ba dnuIoupyNoEl E¢aipeon.

MNa Tov TTapatTdvw AGyo, n d1adiKacia TTPAYHATOTTOIEITAlI OE EEXWPIOTO VAHA.

Orav yiveral KAqon TG connect() Tpémel va cipaote BERaiol 611 dev uttdpxel diadikaoia
avalntnong ocuokeuwyv. Eav uttapxel avalrntnon ouokeuwyv T1OTE N d1adikagia ouvdeong
€ite Ba KABUOTEPAOEI €iTE BA ATTOTUXEL.
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private class ConnectThread extends Thread {
private final BluetoothSocket mmSocket;
private final BluetoothDevice mmDevice;

public ConnectThread(BluetoothDevice device) {
I/l Use a temporary object that is later assigned to mmSocket,
I/ because mmSocket is final
BluetoothSocket tmp = null;
mmbDevice = device;
Il Get a BluetoothSocket to connect with the given BluetoothDevice
try {
/I MY_UUID is the app's UUID string, also used by the server code
tmp = device.createRfcommSocketToServiceRecord(MY_UUID);
} catch (IOException e) {}
mmSocket = tmp;
}

public void run() {
I/l Cancel discovery because it will slow down the connection
mBluetoothAdapter.cancelDiscovery();
try {
Il Connect the device through the socket. This will block
I/l until it succeeds or throws an exception
mmSocket.connect();
} catch (IOException connectException) {
Il Unable to connect; close the socket and get out
try {
mmSocket.close();
} catch (IOException closeException) { }
return;
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000
000
L X
o
I/ Do work to manage the connection (in a separate thread)
connected(mmSocket, mmDevice);
}
I** Will cancel an in-progress connection, and close the socket */
public void cancel() {
try {
mmSocket.close();
} catch (IOException e) { }
}
}
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Alaxeipion ouvdoeong 3

Otav n ouvdeon METAEU OUO cuokeuwv BT civalr emtuxng kabe upia Ba diabéTel éva
BluetoothSocket. Autd emTpETTEl TNV AvTOAAQyr) OedoNEVWY PETACU Touc. H diadikaoia

gival n €¢NG:

H pory dedopévwyv oT1O socket yivetal HEOW TwV QVTIKEIMEVWY €I0000U Kal £¢OO0U
InputStream ka1 OutputStream avrtioToixa Kol Twv PEBOdwvV getlnputStream() kai
getOutputStream().

H avayvwon n eyypagr ocdouévwy yivetar pe TIC peBOdouc read(bytel]) kai
write(byte[]).

H avayvwon f eyypaen TTPETTEI VA YIVETAI O CEXWPIOTO VA ETTEION Ol TTAPATIAVW
MEBODOI utTopEi va putTAokapouv 1o TTpoypaupa (blocking calls). H pev avayvwon va
KaBuoTepnoel nEXp! va dlatebei KATI TTpOC avayvwaon, n 0 eyypar] va KOAAACEI av ol
evoidueool buffers gival yeparol €reidn n aAAn ouokeuny dev diapadlel ypriyopa. ‘ETol o
KUPIOG BPOXOG OTO VIHUA QPIEPWVETAI OTNV avayvwon ato 1o InputStream, evw Jia
GAAN pEBOOOC OTO VRUa MWTTOPEI va XPNOIMOTTOINGED yia va TTPAYUATOTIOIEI EYYPAPEC
o1o OutputStream.
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private class ConnectedThread extends Thread {
private final BluetoothSocket mmSocket;
private final InputStream mmIinStream;
private final OutputStream mmOutStream;

public ConnectedThread(BluetoothSocket socket) {
mmSocket = socket;
InputStream tmpln = null;
OutputStream tmpOut = null;
/I Get the input and output streams, using temp objects because
/l member streams are final
try {
tmpln = socket.getlnputStream();
tmpOut = socket.getOutputStream();
} catch (IOException e) { }
mmIinStream = tmpln;
mmOutStream = tmpOut;
}
public void run() {
byte[] buffer = new byte[1024]; /I buffer store for the stream

int bytes; // bytes returned from read()
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/Il Keep listening to the InputStream until an exception occurs
while (true) {
try {
/I Read from the InputStream
bytes = mmInStream.read(buffer);
/I Send the obtained bytes to the Ul activity
mHandler.obtainMessage(MESSAGE_READ, bytes, -1, buffer).sendToTarget();
} catch (IOException e) {
break;

}
}
}

[* Call this from the main activity to send data to the remote device */
public void write(byte[] bytes) {
try {
mmOutStream.write(bytes);
} catch (IOException e) {}

}

[* Call this from the main activity to shutdown the connection */
public void cancel() {
try {
mmSocket.close();
} catch (IOException e) { }

}
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Arduino Uno

(TxD) pin 1
(RxD) pin O

2UvO0eon cuokeuwyv BT

BT
(front view)

123456

[. ' EAANVOg

A

pin O
pin 1

pin 2

Arduino Uno

2uokeun BT

2 g1plakn emkoivwvia: 9600, N, 8, 1

Ovoua: linvor

Kwdikag Ceuyoug (Pairing code): 1234
MNpoypaupatioyévo oav ouokeun “slave”

Tpogodoaoia 3.3 Ewg 5V
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Epapuoyn ouvoeong oo

AvTtaAlayr) dedouévwy Android pe Arduino péow Bluetooth. H epappuoyry Android Ba €xel
U0 dpaCTNPIOTNTEG:

2TNV Kupia dpacTtnpidtnta Ba dnuioupyeital yia 08évn XproTn n otroia Ba TTePIEXE]
ouo Tredia kelpévou, Eva TTAAKTPO evaAlaync katdoTtaong (Toggle Button) kal éva
Image Button. To Image Button trepiéxel To cupBoAo emmikoivwyviag Bluetooth, To otroio
atrd KOKKIVO UETATPETTETAI O€ TTPACIVO OTav £TITEUXOEI oUvdEDN PE HIa AAAN CUOKEUN
BT. To 1redio kelyévou 1Tou Bpioketal diTTAa oT1o Image Button 1repiExel 10 Gvoua NG
ouokeung BT pe tnv otroia yivetar n ouvdeon. To TTAAKTPO €vOAAQyNG KATAOTAONG
XpnoigoTrolgital yia va otéAvel otov Arduino Tpia bytes yia tTnv aAAayn Karadotaong
evog LED T1o otmroio eival ouvdedepévo 01O pin 2. 210 OeUTEPO TreEdiO KEIPEVOU
arreikovietal n avaioyikr €icodog A0 Tou Arduino, oTnv oTToia gival cuvOEDEPEVO EVa
TTOTEVOIOUETPO YIA TN METAPBOAN TG TAONG €10000U.

H deutepn dpaocTtnpioTnTa KATAYPAPEl TIC OUOKEUEG BT TTOU €x0oUuv Oouvdebei kata To
TTaPEABOY PE TNV KIVNTH) OUOKEUN KABwC €TTiong €xel TN duvaTtdtNTa 0APWONG Kal
Kataypa@ng véwv cuokeuwv BT. MOAIG €TTIAEyEi KATTOIQ OTTOUNOKPUOUEVN OUoKeur BT
atrd Tov KATAAOYO, TOTE ETIOTPEPEI OTNV KUPIO dpacTnPEIdTNTa N OoTToia avaAauBAavel
Va TTPAYUATOTTOINCEI TN OUVOEDN ME TN OUYKEKPIMEVN OUOKEUN.

I. ' EAAnvag Eg@apuoopéva NMAnpogoplakd ZuoTriuarta
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Connected BT Device

Arduino Analog Input

OFF

[. ' EAANVOg

i® MyBT 2

' linvor

472

OFF
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Epappoyn Arduino (bt 2.ino) T

Il define constants for protocol
#define COMMAND_LED 0x2
#define TARGET_LED 0x2
#define led 2

#define COMMAND_TEMP 0x4 // input from temperature sensor

#define TARGET_TEMP 0x0
#define apin 0
#define TOGGLE 0xf

int ledStatus = HIGH;
uint8_t sndmsg[6];

void setup() {
pinMode(led, OUTPUT);
Serial.begin(57600);
Serial.flush();

}

void loop() {
Serial.flush();
if (Serial.available()>0){
int command = Serial.read();
if (command == COMMAND_LED) {
int target = Serial.read();
if (target == TARGET_LED) {
int toggle = Serial.read();

/ILED driving
/ILED at pin 2

Il analog pin 0

[. ' EAANVOg

if (toggle == TOGGLE) {
digitalWrite(led, ledStatus);
ledStatus = (ledStatus == LOW) ? HIGH : LOW,;

}
}

}
}
int span = 20;
long analog = 0;
for (inti=0; i < span; i++) {

analog = analog + analogRead(apin);
}
analog = analog / 20;
sndmsg[0] = COMMAND_TEMP;
sndmsg[1] = TARGET_TEMP;
sndmsg[2] = (byte) (analog >> 24);
sndmsg[3] = (byte) (analog >> 16);
sndmsg[4] = (byte) (analog >> 8);
sndmsg[5] = (byte) analog;
Serial.write(sndmsg,6);
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Epapuoyn Android wyBT_2) +

Il The on-click listener for all devices in the ListViews
private OnltemClickListener mDeviceClickListener = new OnltemClickListener() {
public void onltemClick(AdapterView<?> av, View v, int arg2, long arg3) {
Il Cancel discovery because it is time to connect
mBluetoothAdapter.cancelDiscovery();

Il Get the device MAC address, which is the last 17 chars in View
String info = ((TextView) v).getText().toString();

String address = info.substring(info.length() - 17);

Intent intent = new Intent();
intent.putExtra(MainActivity.DEVICE_ADDRESS, address);
setResult(Activity. RESULT_OK, intent);

finish();

|5

H deutepn dpaotnpidtnTa, DeviceSearchActivity.java, €ival idla pe 1o Tapddelypa avalntnong cuokeuwy BT.
H pdévn diagopd cival o1l N €1TIAOYK MIOG CUOKEUNG atrd oTroladATTOTE AioTa OWnG TeEpUATiCel T dpaoTnEIOTNTA
a@ou €xel dnuioupynoel pia ekdNAwon TpoBeong pe atrotéAeoua RESULT OK, evOwPATWVOVTOG TN
d1evBuvon ¢ ouokeung BT (MAC Address). Na onueiwBei 011 authy n dpaoTnpIoTNTa £XEI EVEPYOTTOINOEI ATTO
TNV  KUpla  dpaoTtnpiotnta, MainActivity.java, pde  e€kdAAwon TpoBsong péow TG MEBOOOU
startActivityForResult() ka1 trapapetrpo tnv REQUEST _CONNECT _DEVICE. H avixveuon TnG TTOPAUETPOU
QUTAGC Kal TOU QTroTEAéOPATOC TNG OeUTEPNG  OpacTNPIOTNTAG TTPAYMATOTIOIEITAI aTtd T PEBOdO
onActivityResult().
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package gr.mybook.mybt_2;

import ......

public class MainActivity extends Activity {
/I AOA protocol for temperature sensor & LED
private static final byte COMMAND_TEMP = 0x4;
private static final byte COMMAND_LED = 0x2;
private static final byte TARGET_LED = 0x2;
private static byte TOGGLE = 0xf;

Il Intent request codes

private static final int REQUEST_CONNECT_DEVICE=1;
I Messages sent to Handler from Threads

public static final int MESSAGE_DEVICE_NAME = 2;
public static final int MESSAGE_FIELD = 3;

public static final int MESSAGE_READ = 4;

public static final int MESSAGE_WRITE = 5;

I/l Key names to Handler from Threads

@Override

protected void onCreate(Bundle savedinstanceState) {
super.onCreate(savedinstanceState);
setContentView(R.layout.activity_main);
ibtn=(ImageButton) findViewByld(R.id.imageButtonl);
tbtn=(ToggleButton) findViewByld(R.id.toggleButton1l);
txt1=(TextView) findViewByld(R.id.textView1);
txt2=(TextView) findViewByld(R.id.textView?2);
mBluetoothAdapter = BluetoothAdapter.getDefaultAdapter();

}

public static final String DEVICE_NAME = "device_name"; @Override

public static final String FIELD = "field"; public void onResume() {

public static final String READ = "read"; super.onResume();

public static final String WRITE = "write"; }

Il Return Intent extra )

public static String DEVICE_ADDRESS = "device_address"; | @Override

ImageButton ibtn;; public void onPause() {
ToggleButton tbtn; super.onPause();
TextView txt1, txt2; }
private BluetoothAdapter mBluetoothAdapter=null; @0"_9""‘3[e

private static final UUID MY_UUID = public void onDestroy() {
UUID.fromString(*00001101-0000-1000-8000-00805F9B34FB"); super.onDestroy();
private ConnectThread mConnectThread; stop();

private ConnectedThread mConnectedThread; }

]
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[. ' EAANVOg

public void search(View view) {

Intent intent = new Intent(this,DeviceSearchActivity.class); <

startActivityForResult(intent, REQUEST _CONNECT_DEVICE);

Image Button [

}

public void onoff(View view) {
byte[] buffer = new byte[3];
buffer[0] = COMMAND_LED;
buffer[1] = TARGET_LED; -

buffer[2] = TOGGLE;
mConnectedThread.write(buffer);

}

public void onActivityResult(int requestCode, int resultCode, Intent data) {

switch (requestCode) {
case REQUEST_CONNECT_DEVICE:
if (resultCode == Activity. RESULT_ OK) {
Il Get the device MAC address
String address = data.getExtras().getString(DEVICE_ADDRESS);
Il Get the BLuetoothDevice object

BluetoothDevice device = mBluetoothAdapter.getRemoteDevice(address);

I/l Cancel any thread currently running a connection
if (mConnectedThread != null) {
mConnectedThread.cancel();
mConnectedThread = null;

}
Il Attempt to connect to the device /
mConnectThread = new ConnectThread(device);

mConnectThread.start();

Toggle Button

Thread for connection
after search & selection
of a BT device

Eg@apuoopéva NMAnpogoplakd ZuoTriuarta
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I/l Connection attempt failed 00
private void connectionFailed() { 0066
I/l Send a failure message back to the Activity : : : ¢
Message msg = mHandler.obtainMessage(MESSAGE_FIELD); o0
Bundle bundle = new Bundle(); ®
bundle.putString(FIELD, "Unable to connect device");
msg.setData(bundie);

mHandler.sendMessage(msg);

}

I/l Connection was lost

private void connectionLost() {
I/l Send a failure message back to the Activity
Message msg = mHandler.obtainMessage(MESSAGE_FIELD);
Bundle bundle = new Bundle();
bundle.putString(FIELD, "Device connection was lost");
msg.setData(bundie);
mHandler.sendMessage(msg);

}

Il Thread for connection with remote BT device
private class ConnectThread extends Thread {

private final BluetoothSocket mmSocket; \ Connection to BT
private final BluetoothDevice mmDevice;

public ConnectThread(BluetoothDevice device) {
mmDevice = device;
BluetoothSocket tmp = null;
Il Get BluetoothSocket for connection with given BluetoothDevice
try {
tmp = device.createRfcommSocketToServiceRecord(MY_UUID);
} catch (IOException e) { }
mmSocket = tmp;
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public void run() { 0000
/I Always cancel discovery because it slows down a connection 0000
mBluetoothAdapter.cancelDiscovery(); XX}

I/l Make a connection to the BluetoothSocket o0
try { ®

Il This is a blocking call and will only return on a
Il successful connection or an exception
mmSocket.connect();
} catch (IOException e) {
connectionFailed();
Il Close the socket
try {
mmSocket.close();
} catch (IOException e2) { }
return;
}
I/l Reset the ConnectThread-connection ok
synchronized (MainActivity.this) {
mConnectThread = null;

}
/I Start the connected thread
connected(mmSocket, mmDevice);  <¢——— Start another thread for
} exchange data after connection

public void cancel() {
try {
mmSocket.close();
} catch (IOException e) { }

}
}
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I/ Management of BT connection through ConnectedThread

if (mConnectThread != null) {
mConnectThread.cancel();
mConnectThread = null;
}
Il Cancel any thread currently running a connection
if (mConnectedThread != null) {
mConnectedThread.cancel();
mConnectedThread = null;

public void connected(BluetoothSocket socket, BluetoothDevice device){ : : bt
I/l Cancel the thread that completed the connection °

}
Il Start thread to manage connection and perform transmissions
mConnectedThread = new ConnectedThread(socket); e

mConnectedThread.start();

I/l Send the name of the connected device back to the Ul Activity

Start another thread for
exchange data after
connection

Bundle bundle = new Bundle();
bundle.putString(DEVICE_NAME, device.getName());
msg.setData(bundile);
mHandler.sendMessage(msg);
}
Il Stop all threads
public void stop() {
if (mConnectThread != null) {
mConnectThread.cancel();
mConnectThread = null;
}
if (mConnectedThread != null) {
mConnectedThread.cancel();
mConnectedThread = null;

}
}

Message msg = mHandler.obtainMessage (MESSAGE_DEVICE_NAME);
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I/l Manage connection with BT device - in and out data
private class ConnectedThread extends Thread {
private final BluetoothSocket mmSocket;
private final InputStream mminStream;
private final OutputStream mmOutStream;
public ConnectedThread(BluetoothSocket socket) {
mmSocket = socket;
InputStream tmplin = null;
OutputStream tmpOut = null;
I/l Get the BluetoothSocket input and output streams
try {
tmpln = socket.getinputStream();
tmpOut = socket.getOutputStream();
} catch (IOException e) {}
mminStream = tmpin;
mmOutStream = tmpOut;
}
public void run() {
byte[] buffer = new byte[1024];
int bytes;
Il Keep listening to the InputStream while connected
while (true) {
try {
I/l Read from the InputStream
bytes = mminStream.read(buffer);
I/l Send the obtained bytes to the Ul Activity

} catch (IOException e) {
connectionLost();
break;

}
}
}

Thread for exchange data
through Handler

mHandler.obtainMessage(MESSAGE_READ, bytes, -1, buffer).sendToTarget();
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Il Write to the connected OutStream
public void write(byte[] buffer) {

try {
mmOutStream.write(buffer);

I/l Share the sent message back to the Ul Activity

mHandler.obtainMessage(MESSAGE_WRITE, buffer.length, -1, buffer).sendToTarget();

} catch (IOException e) { }
}

public void cancel() {
try {
mmSocket.close();
} catch (IOException e) {}
}
}

/l The Handler gets information back
private final Handler mHandler = new Handler() {
@Override
public void handleMessage(Message msg) {
switch (msg.what) {
case MESSAGE_WRITE:
break;
case MESSAGE_READ:
byte[] buffer = (byte[]) msg.obj;
int length=msg.arg1;
if (buffer[0] == COMMAND_TEMP) {
final int temp = (((buffer[2] & 0xff) << 24)
+ ((buffer[3] & 0xff) << 16)
+ ((buffer[4] & 0xff) << 8)
+ (buffer[5] & 0xff));
String mytext=Integer.toString(temp);
txt2.setText(mytext);

}

Handler to READ &
WRITE data

}

}
|8

break;

case MESSAGE_DEVICE_NAME:
Il save the connected device's name
txt1.setText(msg.getData().getString(DEVICE_NAME));
int bgrnd = getResources().getColor(R.color.green);
ibtn.setBackgroundColor(bgrnd);
break;

case MESSAGE_FIELD:
Toast.makeText(MainActivity.this, msg.getData().

getString(FIELD),Toast.LENGTH_SHORT).show();

break;

}
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AOCKNOEIG 44

e Anuioupyeiote OU0 TIAAKTpa ON-OFF otnv 00d6vn Tou KivnToU KOl
avaBooBrvere Ta duo LED TTou utrapyxouv oto shield aiocOntnpiwv péow
Bluetooth akoAouBwvTag 10 TTAPAdEIYUA TNG EVOTNTAS AUTNAG.
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