BLE
1 C YEM EFO EAAT

['OHYyapoB [aHnun
Software Team Lead
Finch Technologies Ltd.

Ya




Bluetooth ¢ HM3KKUM
3HepronoTpebieHmem naum Bluetooth 4.

Android 5.0+

i0S 9.0+
m He Hy)XHa amueH3ua MFI oT Apple

m He Hy)Ha permnctpauma B GameCenter




/1na yero Ham BLE?




[1Ba cTeka

10 API

I Java Objective-C

. iI0S
Android




Android VS 10S

m 3898 cTpoK Koga m 1124 cTpoK Koga

m 60 gHen oThagKku m 10 AHEeU oThagKu
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Advertising and Scan
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scanLeDevice( enable) {
(enable) {
ParcelUuid uuid = ParcelUuid.fromString( )
ScanFilter scanFilter = ScanFilter.Builder().setServiceUuid(uuid).build()
ScanSettings settings = ScanSettings.Builder()
.setScanMode(ScanSettings.SCAN_MODE_LOW_LATENCY)
.setReportDelay(0)
.build()

(Build.VERSION. <21){
mBluetoothAdapter.startLeScan(mLeScanCallback)

{

mLEScanner.startScan(Collections.singletonList(scanFilter), settings, mScanCallback)

(Build.VERSION. <21){
mBluetoothAdapter.stopLeScan(mLeScanCallback)

{

mLEScanner.stopScan(mScanCallback)







Connect Neof1

bluetoothGatt = device.connectGatt(context, autoConnect, gattCallback);




GattCallback

m onConnectionStateChange(BluetoothGatt gatt, int status, int newState)
m onServicesDiscovered(BluetoothGatt gatt, int status)

m onCharacteristicRead(BluetoothGatt gatt, BluetoothGattCharacteristic
characteristic, int status)

m onCharacteristicWrite(BluetoothGatt gatt, BluetoothGattCharacteristic
characteristic, int status)

m onCharacteristicChanged(BluetoothGatt gatt, BluetoothGattCharacteristic
characteristic)




OcobeHHocTH Android BLE #1

o A W N =

Heobxoamma cMHXpoHM3npoBaTb paboTty ¢ GATT

GATT onepauumn AonXHbl 6bITb BbINOJIHEHbLI B O4HOM MOTOKE

Ecau yctpomcTtBo BLE Heob6xoauma co3gaBatb GATT B pexmme BLE
Bcerpa cneayet npoBepAtb ctatyc GATT

B cnyyae owmnboK/Kpalwen kanbekm GATT MoryT He npuAaTU. Bam chepyet
NpoBepPATb TaMMayT CAMOCTOATE/IbHO.

Characteristic reads and notifications moryT Bo3BpaLuaTtb cTaTyc
“successfully” Ho B 3Ha4eHuax dyget null.



OcobeHHocTH Android BLE #2

ArrayBlockingQueue<GattOperation>

+

Semaphore

+

BleDeviceThread

No GATT FAIL?




(Build.VERSION. >= Build.VERSION_CODES.M) {
= .connectGatt(
BluetoothDevice. )
3 {
- .connectGatt( )
3
onConnectionStateChange(BluetoothGatt gatt status newState) {
(newState == BluetoothProfile. ) {
gatt.discoverServices()

Connect Neo2

.tryAcquire (



OnConnected

m PaboTy c AeBaMCOM MOXKHO HavaTb nocae onServicesDiscovered
m Ecsm He yaanocb NOAKNIOYMTLCA, MPOOGYEeM 3aHOBO

m Ec/m He yaanocb HaMTH cepBUCHI, CHPACBIBAEM KeLLl CEPBMCOM M NMPOBYyeEM
3aHOBO

m [IpM HEWTAaTHOM OTKJIlOYEHME JleBaMCa, TaMMayT OGHOBNIEHMS CTaTyca
NoAKA4YeHUA 3aHMMaeT 20+ cekK.

m He nogknioyamte aesamc ¢ autoConnect=true




Android is hardcoded

/ | ~+F | ) $ / A A AT DI A Z N ) At e I D A R O G Y TR E D =D s omrn T b e ~1s skt frer
xglesource.com/platform/packages/apps/Bluetooth/+/7d0fe2d612a7cc522af1ee3837e3b96d27b58a33/src/com/android/bluetooth/g:

int latency;

// Link supervision timeout is measured in N * 10ms
int timeout = 2000; // 20s

switch (connectionPriority)
I
L
case BluetoothGatt.CONNECTION_PRIORITY_HIGH:
minInterval = getResources().getInteger(R.integer.gatt_high_priority_min_interv

- . - . - RN —_— —




Read Characteristic

m characteristi = gatt.getService(...).getCharacteristic(...)

m gatt.readCharacteristic(characteristic) o

m onCharacteristicRead -> characteristic.getValue()

Read Value

Device




Write Characteristic

m characteristic = gatt.getService(...).getCharacteristic(...)

m haracteristic.setValue(value)
m gatt.writeCharacteristic(characteristic)
m onCharacteristicWrite -> noareepxxaeHue (Device)

Mobile

Write
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Write

Device
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Write with no response

m characteristic = gatt.getService(...).getCharacteristic()

m haracteristic.setValue(value)

m characteristic.setWriteType(BluetoothGattCharacteristic. WRITE_TYPE_NO_RES

PONSE)
m gatt.writeCharacteristic(characteristic)

m onCharacteristicWrite -> noarsepxaeHue (Android)

Mobile
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Notification

m characteristic gatt.getService(...).getCharacteristic()
m gatt.setCharacteristicNotification(characteristic, enable)
m onCharacteristicChanged -> characteristic.getValue()

Mobile

A A

notification notification notification

Device




Ocob6eHHocTM Android BLE #3

1T (NOT_WORK)

{
RETRY/(),

f




Disconnect ¢ ctopoHbl Android

m gatt.disconnect()
m onConnectionStateChange -> gatt.close()

m HE Bbi3biBanTe disconnect a 3atem cpasy close. OpgHoro close Oyager
NOCTaTO4HO.




Disconnect ¢ ctopoHbl Device

1. status == 0 -> geBanC OTKIOYMUTCA B LUTAaTHOM pexmme -> gatt.close()

2. status == 133 -> wait 500ms -> refreshDeviceCache, gatt.close() -> wait
500ms (133 is a generic error and means nothing)




Uto Tam Ha 10S7?

convenience init(delegate:
queue: ?)

m didUpdateState

m didDisconnectPeripheral

m didDiscoverServices

m didUpdateValueForCharacteristic

m etc




Cnacubo 3a BHMMaHue!

KOHTaKTb!:
[ |
m telegram @neargye

m Finch companion library for the Android BLE:




