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Куликов Никита
- Android/Mobile - Flipper Devices
- Cameos AR - Snapchat
- libVerify/libNotify - Mail.ru
- Yandex.Browser
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@LionZXY

@localhost_ru
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1.1 MB
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1 115 323 bytes
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1 115 323 bytes
200 byte/s
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1 115 323 bytes
200 byte/s

1 час, 32 минуты
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~ 5 минут~ 3 часа ~ 8 часов
x168



Кому будет полезен доклад
- Вы хотите ускорить BLE
- Вы планируете работать с BLE
- Вы работаете с BLE
- Вы хотите понять как работает BLE
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Bluetooth
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Bluetooth Low Energy
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Bluetooth Low Energy
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1 месяц автономности



Задача: поднять временно скорость
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BLE Stack
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Service
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service 0000180d-0000-1000-8000-00805f9b34fb(
read char 19ed82ae-ed21-4c9d-4145-228e62fe0000,
read char 19ed82ae-ed21-4c9d-4145-228e61fe0000,
read write char 19ed82ae-ed21-4c9d-4145-228e63fe0000

)



BLE API
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data class Flipper(
val name: String,
val heartrate: Int,
var ownerName: String

)

struct Flipper(
let name: String,
let heartrate: Int,
var ownerName: String

)



BLE API
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data class Flipper(
val name: String,
val heartrate: Int,
var ownerName: String

)
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Heart Rate
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Serial API
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val data = byteArrayOf(1_000_000)
flipper.tx = data.split(0, 509)
flipper.tx = data.split(509, 1018)
flipper.tx = data.split(1018, 1527)
flipper.tx = data.split(1527, 2036)
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Sample
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LionZXY/MobiusBLEPerfomance
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Замеры Init
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Устройство пакета BLE
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Payload: 20 bytes, 87%Header: 3 bytes, 13%

Op-Code
(1 octet)

Attribute Handle
(2 octets)

Attribute Data
(0 to ATT MTU - 3 octets)
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Payload: 20 bytes

Op-Code
(1 octet)

Attribute Handle
(2 octets)

Attribute Data
(0 to ATT MTU – 3 octets)

ATT Data
(0-251 octets)

L2CAP Header
(4 octets)

Data
(0-255 Bytes)

CRC
(3 octets)

LL Header
(2 octets)

Access Address
(4 octets)

Preamble
(1 octet)
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Payload: 20 bytes, 54%

Op-Code
(1 octet)

Attribute Handle
(2 octets)

Attribute Data
(0 to ATT MTU – 3 octets)

ATT Data
(0-251 octets)

L2CAP Header
(4 octets)

Data
(0-255 Bytes)

CRC
(3 octets)

LL Header
(2 octets)

Access Address
(4 octets)

Preamble
(1 octet)

PHY header: 17 bytes, 3.2%
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Payload: 20 bytes, 54%

Op-Code
(1 octet)

Attribute Handle
(2 octets)

Attribute Data
(0 to ATT MTU – 3 octets)

ATT Data
(0-251 octets)

L2CAP Header
(4 octets)

Data
(0-255 Bytes)

CRC
(3 octets)

LL Header
(2 octets)

Access Address
(4 octets)

Preamble
(1 octet)

PHY header: 17 bytes, 3.2%
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Payload: 20 bytes, 54%

Op-Code
(1 octet)

Attribute Handle
(2 octets)

Attribute Data
(0 to ATT MTU – 3 octets)

ATT Data
(0-251 octets)

L2CAP Header
(4 octets)

Data
(0-255 Bytes)

CRC
(3 octets)

LL Header
(2 octets)

Access Address
(4 octets)

Preamble
(1 octet)

PHY header: 17 bytes, 3.2%
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Op-Code
(1 octet)

Attribute Handle
(2 octets)

Attribute Data
(0 to ATT MTU – 3 octets)

ATT Data
(0-251 octets)

L2CAP Header
(4 octets)

Data
(0-255 Bytes)

CRC
(3 octets)

LL Header
(2 octets)

Access Address
(4 octets)

Preamble
(1 octet)

Payload: 509 bytes, 96.8%PHY header: 17 bytes, 3.2%
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Android



iOS
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< iOS 10: 158 bytes
> iOS 10: 185+ bytes



Замеры с увеличенным MTU
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Op-Code
(1 octet)

Attribute Handle
(2 octets)

Attribute Data
(0 to ATT MTU – 3 octets)

ATT Data
(0-251 octets)

L2CAP Header
(4 octets)

Data
(0-255 Bytes)

CRC
(3 octets)

LL Header
(2 octets)

Access Address
(4 octets)

Preamble
(1 octet)

Payload: 509 bytes, 96.8%Header: 17 bytes, 3.2%
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ATT Data
(0-251 octets)

L2CAP Header
(4 octets)

Data
(0-255 Bytes)

CRC
(3 octets)

LL Header
(2 octets)

Access Address
(4 octets)

Preamble
(1 octet)

Payload: 509 bytes, 96.8%Header: 17 bytes 
3.23% -> 3.21%







Write without Response
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Write without Response
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Write without Response
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iOS:

Android:



Write without Response
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iOS:

Android:



Замеры WW/R
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Connection Interval
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STM32
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Android
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Замеры WW/R, ConnectionInterval
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Замеры WWR, ConnectionInterval
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2.4 Ghz
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Частотная модуляция
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1M PHY
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2M PHY
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STM32
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Android
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2M PHY, WW/R
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2M PHY, WWR
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Итоговая таблица
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Ускорение WWR WW/R
Изначально ~200 b/s
Увеличение MTU ~4кб/с ~140кб/с
Уменьшение 
Interval

~9кб/с ~140кб/с

2M PHY ~12кб/с ~140кб/с
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Итоговая таблица
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Ускорение WWR WW/R
Изначально ~200 b/s
Увеличение MTU ~4кб/с ~140кб/с
Уменьшение 
Interval

~9кб/с ~140кб/с

2M PHY ~12кб/с ~140кб/с


