Gatt Y—/\E=XHIDIA - R —

(FUSIC

ARRF1XDIT(E, ESP32 L0 Bluetooth Low Energy(BLE)—f&E 470771 (GATT) %
ERKLTVWS GATT - NDEEFZRBELET . COERERHITIE 2 D7TVT—23>T0T71)E—
HEOFETERATY T2 RITIBIDICERDIRIANY MRt U TWET , BIX SIS/ SA—FITEEDIER
NSXA=ADEFHT, H—ERLBEDIERKRRETT , EBICCOERFITIIFAN MDFHETEIRVET, C
NCRRVBHEOESAHFERNIEFN, RET-E2FvICH I TREION I AYE-2

(ATT) (CHAZHESLICLET . ARFIXDNTEITOI T LDTO-CHEWVT, EEROERICHIIE
PRI DOBRNDNDLICIRBIeHCI— REERHRNTVEET,

129 —R
[FEBHIC RO~ RIP AN ERTHELLS,

#include <stdio.h>

#include <stdlib.h>

#include <string.h>

#include "freertos/FreeRTOS.h"
#include "freertos/task.h"
#include "freertos/event_groups.h"
#include "esp_system.h"
#include "esp_log.h"

#include "nvs_flash.h"
#include "bt.h"

#include "bta_api.h"

#include "esp_gap_ble_api.h"
#include "esp_gatts_api.h"
#include "esp bt _defs.h"
#include "esp_bt_main.h"
#include "sdkconfig.h"
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void app_main()

{

esp_err_t ret;

// Initialize NVS.

ret = nvs_flash_init();

if (ret == ESP_ERR_NVS_NO _FREE_PAGES || ret == ESP_ERR_NVS_NEW_VERSION_FOUND)
{

ESP_ERROR_CHECK(nvs_flash_erase());
ret = nvs_flash_init();

}

ESP_ERROR_CHECK(ret);

esp_bt_controller_config t bt_cfg = BT_CONTROLLER_INIT_CONFIG_DEFAULT();
ret = esp_bt_controller_init(&bt_cfg);

if (ret) {
ESP_LOGE (GATTS_TAG, "%s initialize controller failed\n", _ func_ );
return;

}

ret = esp bt _controller_enable(ESP_BT_MODE_BLE);

if (ret) {
ESP_LOGE (GATTS_TAG, "%s enable controller failed\n", _ func_ );
return;

}

ret = esp_bluedroid_init();

if (ret) {
ESP_LOGE (GATTS_TAG, "%s init bluetooth failed\n", _ func_ );
return;

}

ret = esp_bluedroid_enable();

if (ret) {
ESP_LOGE (GATTS_TAG, "%s enable bluetooth failed\n", _ func_ );
return;

}

ret = esp_ble gatts register_callback(gatts_event_handler);

if (ret){
ESP_LOGE (GATTS_TAG, "gatts register error, error code = %x", ret);
return;

¥

ret = esp_ble gap register_callback(gap_event_handler);

if (ret){
ESP_LOGE (GATTS_TAG, "gap register error, error code = %x", ret);
return;

¥

ret = esp_ble gatts app_register(PROFILE_A APP_ID);

if (ret){
ESP_LOGE (GATTS_TAG, "gatts app register error, error code = %x", ret);
return;

¥

ret = esp_ble_gatts_app_register(PROFILE_B APP_ID);

if (ret){

ESP_LOGE (GATTS_TAG, "gatts app register error, error code = %x", ret);
return;



}
esp_err_t local mtu ret = esp _ble gatt set local mtu(512);

if (local_mtu_ret){
ESP_LOGE (GATTS_TAG, "set local MTU failed, error code = %x",
local mtu_ret);

}

return;

}
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ret = nvs_flash_init();
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esp_bt_controller _config t bt _cfg = BT_CONTROLLER_INIT_CONFIG_DEFAULT();
ret = esp_bt_controller_init(&bt_cfg);
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ret = esp_bt _controller_enable(ESP_BT_MODE_BLE);
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ESP_BT_MODE_IDLE: Bluetooth Z#C&)L&R)
ESP_BT_MODE_BLE: BLE €—F
ESP_BT_MODE_CLASSIC_BT: BT 73>vJE—R
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ret = esp_bluedroid _init();
ret = esp_bluedroid_enable();
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esp_ble gatts register_callback(gatts_event handler);
esp_ble gap register_callback(gap_event_handler);
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struct gatts_profile_inst {
esp_gatts_cb_t gatts_cb;
uintlée_t gatts_if;
uintl6e_t app_id;
uintl6_t conn_id;
uintl6_t service_handle;
esp_gatt _srvc_id t service_id;
uintl6_t char_handle;
esp_bt_uuid_t char_uuid;
esp_gatt_perm_t perm;
esp_gatt_char_prop_t property;
uintl6_t descr_handle;
esp_bt_uuid_t descr_uuid;
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static struct gatts_profile_inst gl profile_tab[PROFILE_NUM] = {
[PROFILE_A_APP_ID] = {

.gatts_cb = gatts_profile_a_event_handler,

.gatts_if = ESP_GATT_IF_NONE,
[PROFILE_B_APP_ID] = {

.gatts_cb = gatts_profile_b_event_handler,

.gatts_if = ESP_GATT_IF_NONE,
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esp_ble _gatts_app_register(PROFILE_A_APP_ID);
esp _ble gatts app_register(PROFILE_B APP_ID);
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typedef struct {

bool set_scan_rsp; /*1< Set this advertising data as scan response
or not*/

bool include_name; /*1< Advertising data include device name or not
*/

bool include_txpower; /*!< Advertising data include TX power */

int min_interval; /*!1< Advertising data show slave preferred
connection min interval */

int max_interval; /*1< Advertising data show slave preferred
connection max interval */

int appearance; /*1< External appearance of device */

uintl6_t manufacturer_len; /*1< Manufacturer data length */

uint8_ t *p_manufacturer_data; /*!< Manufacturer data point */

uintlé_t service_data_len; /*1< Service data length */

uint8_t *p_service_data; /*1< Service data point */

uintl6_t service_uuid_len; /*1< Service uuid length */

uint8 t *p_service_uuid; /*!1< Service uuid array point */



uint8_t flag; /*1< Advertising flag of discovery mode, see
BLE_ADV_DATA FLAG detail */
} esp_ble_adv_data_t;
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static esp_ble_adv_data_t adv_data = {
.set_scan_rsp = false,
.include_name = true,
.include_txpower = true,
.min_interval = 0x0006,
.max_interval = 0x0010,
.appearance = 0x00,
.manufacturer_len = @, //TEST_MANUFACTURER_DATA_LEN,
.p_manufacturer_data = NULL, //&test_manufacturer[0],
.service_data_len = 0,
.p_service_data = NULL,
.service_uuid_len = 32,
.p_service_uuid = test_service uuid128,
.flag = (ESP_BLE_ADV_FLAG_GEN_DISC | ESP_BLE_ADV_FLAG_BREDR_NOT_SPT),
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static void gatts_profile_a_event_handler(esp_gatts_cb_event_t event,
esp_gatt if_t gatts_if, esp_ble_gatts_cb_param_t *param) {
switch (event) {
case ESP_GATTS_REG_EVT:
ESP_LOGI(GATTS_TAG, "REGISTER_APP_EVT, status %d, app_id %d\n", param-
>reg.status, param->reg.app_id);
gl profile_tab[PROFILE_A_APP_ID].service_id.is_primary
gl profile tab[PROFILE_A_ APP_ID].service_id.id.inst_id
gl profile_tab[PROFILE_A_APP_ID].service_id.id.uuid.len =
ESP_UUID_LEN_16;
gl profile_tab[PROFILE_A_APP_ID].service_id.id.uuid.uuid.uuid16 =
GATTS_SERVICE UUID TEST_A;

esp_ble gap set_device_name(TEST_DEVICE_NAME);



#ifdef CONFIG_SET_RAW_ADV_DATA
esp_err_t raw_adv_ret = esp _ble gap config adv_data_raw(raw_adv_data,
sizeof(raw_adv_data));
if (raw_adv_ret){
ESP_LOGE(GATTS_TAG, "config raw adv data failed, error code = %x ",
raw_adv_ret);
}
adv_config done |= adv_config flag;
esp_err_t raw_scan_ret =
esp_ble_gap_config scan_rsp_data_raw(raw_scan_rsp_data,
sizeof(raw_scan_rsp_data));
if (raw_scan_ret){
ESP_LOGE(GATTS_TAG, "config raw scan rsp data failed, error code
= %x", raw_scan_ret);
}
adv_config _done |= scan_rsp_config flag;
ttelse
//config adv data
esp_err_t ret = esp_ble_gap_config adv_data(&adv_data);
if (ret){
ESP_LOGE(GATTS_TAG, "config adv data failed, error code = %x", ret);
}

adv_config done |= adv_config flag;

//config scan response data

ret = esp_ble_gap config_adv_data(&scan_rsp_data);

if (ret){

ESP_LOGE(GATTS_TAG, "config scan response data failed, error code

= %x", ret);

}

adv_config _done |= scan_rsp_config flag;
#tendif

GAP AR M\ RS

L&Y N —IhERTESNSE. GAP AR~ ESP_GAP_BLE_ADV_DATA_SET_COMPLETE_EVT &
MESNF T EDLET —IEHELISER
ESP_GAP_BLE_ADV_DATA_RAW_SET_COMPLETE_EVT AR MERESNF T SHCEDAF V>
BT —INRTEENIIZE(E ESP_GAP_BLE_SCAN_RSP_DATA_RAW_SET_COMPLETE_EVT AN
YIEREINE Y,

static void gap_event_handler(esp_gap_ble _cb_event_t event, esp_ble_gap cb_param_t
£ 3
param)

{
switch (event) {
#ifdef CONFIG_SET_RAW_ADV_DATA
case ESP_GAP_BLE_ADV_DATA RAW_SET_COMPLETE_EVT:
adv_config _done &= (~adv_config flag);
if (adv_config done==0){
esp_ble gap_start_advertising(&adv_params);
}
break;
case ESP_GAP_BLE_SCAN_RSP_DATA_RAW_SET_COMPLETE_EVT:
adv_config done &= (~scan_rsp_config flag);
if (adv_config_done==0){
esp_ble gap_start_advertising(&adv_params);



}

break;
#telse
case ESP_GAP_BLE_ADV_DATA SET_COMPLETE_EVT:
adv_config _done &= (~adv_config flag);
if (adv_config_done == 0){
esp_ble gap start_advertising(&adv_params);
}
break;
case ESP_GAP_BLE_SCAN_RSP_DATA_SET_COMPLETE_EVT:
adv_config _done &= (~scan_rsp_config flag);
if (adv_config_done == 0){
esp_ble gap start_advertising(&adv_params);
}
break;
f#tendif
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// Advertising parameters
typedef struct {
uintlé_t adv_int_min;
/*!1< Minimum advertising interval for undirected and low duty cycle directed
advertising.
Range: 0x0020 to 0x4000
Default: N = 0x0800 (1.28 second)
Time = N * 0.625 msec
Time Range: 20 ms to 10.24 sec */
uintlée_t adv_int_max;
/*!1< Maximum advertising interval for undirected and low duty cycle directed
advertising.
Range: 0x0020 to 0x4000
Default: N = 0x0800 (1.28 second)
Time = N * 0.625 msec
Time Range: 20 ms to 10.24 sec */

esp_ble_adv_type_t adv_type; /*1< Advertising type */

esp_ble_addr_type_t own_addr_type; /*!< Owner bluetooth device address
type */

esp_bd_addr_t peer_addr; /*1< Peer device bluetooth device
address */

esp_ble_addr_type_t peer_addr_type; /*1< Peer device bluetooth device
address type */

esp_ble_adv_channel_t channel _map; /*!< Advertising channel map */

esp_ble_adv_filter_t adv_filter_policy; /*!< Advertising filter policy */
}

esp_ble_adv_params_t;
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static esp_ble_adv_params_t test_adv_params = {
.adv_int_min 0x20,
.adv_int_max ox40,
.adv_type ADV_TYPE_IND,
.own_addr_type BLE_ADDR_TYPE_PUBLIC,
// .peer_addr
//.peer_addr_type
.channel_map
.adv_filter_policy

ADV_CHNL_ALL,
ADV_FILTER_ALLOW_SCAN_ANY_ CON_ANY,
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case ESP_GAP_BLE_ADV_START_COMPLETE_EVT:
//advertising start complete event to indicate advertising start successfully
or failed
if (param->adv_start_cmpl.status != ESP_BT_STATUS_SUCCESS) {
ESP_LOGE(GATTS_TAG, "Advertising start failed\n");
}

break;
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esp_gatt_status_t status; /* Operation status */
uintl6_t app_id; /* Application id which input in register API */
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static void gatts_event_handler(esp_gatts_cb_event_t event, esp gatt if t
gatts_if, esp_ble_gatts_cb_param_t *param)
{
/* If event is register event, store the gatts_if for each profile */
if (event == ESP_GATTS_REG_EVT) {
if (param->reg.status == ESP_GATT_OK) {
gl profile_tab[param->reg.app_id].gatts_if = gatts_if;
} else {
ESP_LOGI(GATTS_TAG, "Reg app failed, app_id %04x, status %d\n",
param->reg.app_id,
param->reg.status);



return;

}

/* If the gatts_if equal to profile A, call profile A cb handler,
* so here call each profile's callback */
do {
int idx;
for (idx = @; idx < PROFILE_NUM; idx++) {
if (gatts_if == ESP_GATT_IF_NONE||gatts_if ==
gl profile_tab[idx].gatts_if) {
if (gl_profile_tab[idx].gatts_cb) {
gl profile tab[idx].gatts_cb(event, gatts_if, param);

}
}
}
} while (0);
}
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esp_ble gatts_create_service(gatts_if,
&gl profile_tab[PROFILE_A_APP_ID].service_id, GATTS_NUM_HANDLE_TEST_A);
break;
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#define GATTS_NUM_HANDLE_TEST_A 4
IRV
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static void gatts_profile_b_event_handler(esp_gatts_cb_event_t event,
esp_gatt if_t gatts_if, esp_ble_gatts_cb_param_t *param) {
switch (event) {
case ESP_GATTS_REG_EVT:
ESP_LOGI(GATTS_TAG, "REGISTER_APP_EVT, status %d, app_id %d\n", param-
>reg.status, param->reg.app_id);
gl profile_tab[PROFILE_B_APP_ID].service_id.is_primary
gl profile tab[PROFILE_B_APP_ID].service_id.id.inst_id
gl profile_tab[PROFILE_B_APP_ID].service_id.id.uuid.len =
ESP_UUID_LEN_16;
gl profile_tab[PROFILE_B_APP_ID].service_id.id.uuid.uuid.uuid16 =
GATTS_SERVICE UUID TEST_B;

true;
0x00;

esp_ble gatts create_service(gatts_if,
&gl profile_tab[PROFILE_B_APP_ID].service_id, GATTS_NUM_HANDLE_TEST_B);
break;

Y—EXDRIREEIEDIER

H—EZNEE(CHERRENDZETOT7AILD GATT I\ RSHEIELTLVD ESP_GATTS_CREATE_EVT 4
RYMBEELFT, ZUTH-EXZRIBLTY -ERCBEZEBIMNT DA MFIRITBenT]
HETY, TOI71) A DIBE. Y—EZXZEEU TEEEZROLISEMUFT .

case ESP_GATTS_CREATE_EVT:

ESP_LOGI(GATTS_TAG, "CREATE_SERVICE_EVT, status %d, service_handle %d\n",
param->create.status, param->create.service_handle);

gl profile_tab[PROFILE_A_APP_ID].service_handle = param-
>create.service_handle;

gl profile_tab[PROFILE_A_APP_ID].char_uuid.len = ESP_UUID_LEN_16;

gl profile_tab[PROFILE_A_APP_ID].char_uuid.uuid.uuidl6 =
GATTS_CHAR_UUID_TEST_A;

esp_ble gatts start_service(gl profile tab[PROFILE_A APP_ID].service_handle);
a_property = ESP_GATT_CHAR_PROP_BIT READ | ESP_GATT_CHAR_PROP_BIT WRITE |
ESP_GATT_CHAR_PROP_BIT_NOTIFY;
esp_err_t add_char_ret =
esp_ble gatts add_char(gl_profile_ tab[PROFILE_A APP_ID].service_handle,
&gl profile tab[PROFILE_A_APP_ID].char_uuid,
ESP_GATT_PERM_READ | ESP_GATT_PERM_WRITE,
a_property,
&gatts_demo_charl_val,
NULL);
if (add_char_ret){
ESP_LOGE (GATTS_TAG, "add char failed, error code =%x",add_char_ret);
}

break;

(FUSIC. BLE ZAYIN AR T 2H —EZ/\> RIVETOT71 VT =T IAEIUES . CNUET7 TV —23
SHBARY-ERERIDIEODNET, BMHED UUID & UUID RZRELE Y. B UUID RIEEE 16
EwhTY, H—EX(E esp_ble_gatts_start_service()BEELIC. FE(C/ERMENIEY—ER/\DRILZEXT
FIEUE T . ESP_GATTS_START_EVT AR NMIIEHRZH T BIEHIAEDNTITH, COARD MFE



HUFT, esp_ble_gatts_start_service()BEZEMED/N -2y 3 TONF1ZE T TFEVHUTRE
HZBIUET . A TILTE A B EAOTOI7IORBHEIRDLIICGEREEINET .,

JN—2y33>

® ESP_GATT_PERM_READ: BIB%HEMHADTE %A
® ESP_GATT_PERM_WRITE : B E%#ESADCLEHD]

JONF1 :

® ESP_GATT_CHAR_PROP_BIT_READ: B (3FHADHD
® ESP_GATT_CHAR_PROP_BIT_WRITE: B4(FEEAHD
® ESP_GATT_CHAR_BIT_NOTIFY: BH&MENZLULILZBAITED

N=2y232TONFA A THRAEECETIERZFFODOITTREEDNINMELNE R AN, B
DFEAHFEESTONTA(E Y- )\ DRI BEOEREZIEBINEINE I F1 7> MARZ BT DIBHRR
DTY . ZORT TONFAEIF4 7> MU TEYCH —/\VY = ZNT 72X I B> heLU TR iEEN
TWET, — AT N2V IBMZZFHONENTBIDICIFM T NCEZSNBHERTT . HIAE
SEEAHFEZFHO TORVWBEICISAMTY MEESALIL T IHEICF. Y—/NFZOERZIETL
FY, EZEESAHTONTANREENTVIBMETHOTETY,

EBIC, AY YTV T(E gatts_demo_char1_val TRIZENZFv595URT(vIICHEIMEE S ZTVE
9., COFHEBEIIRDESICEREINTVET,

esp_attr_value_t gatts_demo_charl_val =

{
.attr_max_len = GATTS_DEMO_CHAR_VAL_LEN_MAX,
.attr_len = sizeof(charl_str),
.attr_value = charl_str,

¥

ZZT. char1_str (39=—F—4T9,

uint8_t charl_str[] = {0x11,0x22,0x33};
FvSVINATVIDES(ERDLIICERINTVET,

#define GATTS_DEMO_CHAR_VAL LEN_MAX ©x40
Fv3I9VZAT VI DIHMEE null TEBWATS1IIRTCHRIHENHD, KRE(FEIC 0 LDAREMET
HILENHDFT , E5TRIINIE Bluetooth AAVINTS—%RUET

RE(CFrIVIIATVIE ENNRAHESENLLEIZOEENZ1 VI TRBZXZINENDHD
IINGEESNF T BEITIHE I BLI(CIRO>TVERA. NI esp_ble_gatts_add_char()E8£D
REDN\IA-HFTRESNTVET  CNIFEMHEDISE B/ SA—4T ESP_GATT_RSP_BY_APP &
BULNE NULL [GERTESNTVET,
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H—ERICFvIIIRT1w)%IBNING DE ESP_GATTS_ADD_CHAR_EVT AR MFREAELE T, CDA
R NESBIMENTFr TIIIZRTAIIIHUTAIVIBER U RIVERLET » R4 AR NER
DISA—IEEATVET,

esp_gatt_status_t status; /*1< Operation status */

uintl6_t attr_handle; /*1< Characteristic attribute handle */
uintl6_t service_handle; /*1< Service attribute handle */
esp_bt_uuid_t char_uuid; /*1< Characteristic uuid */

KARY NMCFOTRENZE I/ \> RILETOI7AN T =T IURFENE T, BT+ AIUTHE UUID
([COVWTHBERIGGRESNE T . T 375URTVIDERE(T esp_ble_gatts_get_attr_value()BIELT
FHAEN. [BRFROBMNTERREINET . &x4Z(C esp_ble_gatts_add_char_descr()B8Ez L
TFvIVHVRTAYI - TA AT BIILET . EENZ/FA - FFH-ER/\ RILET1ROVT
A0 UUID. FAHEEON—-2v>a> . FIEAE. BENGEFRTETY . FvIVIIZATAYI - T4 RIVTHAD
FIHAMB(E NULL RA>ATHO TE RS BENGEFTE/NTA—FEEERIC NULL ([SERESNE T, T
ISENBERERICEYZIVITIRIEVWSEKRTY,

case ESP_GATTS_ADD_CHAR_EVT: {
uintl6_t length = 0;
const uint8_t *prf_char;

ESP_LOGI(GATTS_TAG, "ADD_CHAR_EVT, status %d, attr_handle %d,
service_handle %d\n",
param->add_char.status, param->add_char.attr_handle, param-
>add_char.service handle);
gl profile_tab[PROFILE_A APP_ID].char_handle = param-
>add_char.attr_handle;
gl profile_tab[PROFILE_A_APP_ID].descr_uuid.len =
ESP_UUID_LEN_16;
gl profile_tab[PROFILE_A_APP_ID].descr_uuid.uuid.uuid16 =
ESP_GATT_UUID_CHAR_CLIENT_CONFIG;
esp_err_t get_attr_ret = esp_ble gatts get attr_value(param-
>add_char.attr_handle, &length, &prf_char);
if (get_attr_ret == ESP_FAIL){
ESP_LOGE(GATTS_TAG, "ILLEGAL HANDLE");
}

ESP_LOGI(GATTS_TAG, "the gatts demo char length = %x\n", length);
for(int i = @; i < length; i++){

ESP_LOGI(GATTS_TAG, "prf_char[%x] = %x\n",i,prf_char[i]);
}

esp_err_t add_descr_ret = esp_ble gatts add_char_descr(
gl profile_tab[PROFILE_A_APP_ID].service_handle,
&gl profile_tab[PROFILE_A APP_ID].descr_uuid,
ESP_GATT_PERM_READ | ESP_GATT_ PERM_WRITE,
NULL,NULL);

if (add_descr_ret){

ESP_LOGE(GATTS_TAG, "add char descr failed, error code = %x",
add_descr_ret);

}

break;
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547> MY GATT H—)N(CHE#TUTzEE ESP_GATTS_CONNECT_EVT AR MYBRIZNE T, DA
N> NI/ SA—IDEFMEDNE T, HIZHEERE. & CORIBERE. RAEGHERT
UTAA1LTINTY, 55/ X—4(3 esp_ble_conn_update_params_t #&1& Th.
esp_ble_gap_update_conn_params()BZCEINE T, &/ \IX—FOEFH IO —Sv(E—ER
(HTOIBENHDE T, R TTOT7AIL B DIFHANRD N\ RS
esp_ble_gap_update_conn_parame()B#(ESEN TLFH A REICKRAND NTiREN 5%t ID
NT0I74T=TINARFEINE T,

TOI71) A DIEEHARS NEIRDEDTY,

case ESP_GATTS_CONNECT_EVT: {
esp_ble_conn_update_params_t conn_params = {0};
memcpy (conn_params.bda, param->connect.remote bda, sizeof(esp_bd _addr_t));
/* For the IOS system, please reference the apple official documents about
the ble connection parameters restrictions. */
conn_params.latency = 0;

conn_params.max_int = 0x30; // max_int = Ox30*1.25ms = 40ms
conn_params.min_int = 0x10; // min_int = O@x10*1.25ms = 20ms
conn_params.timeout = 400; // timeout = 400*10ms = 4000ms

ESP_LOGI(GATTS_TAG, "ESP_GATTS_CONNECT_EVT, conn_id %d,
remote %02x:%02X:%02X:%02x:%02x:%02x:, is_conn %d",

param->connect.
param->connect
param->connect.
param->connect.
param->connect.
param->connect
param->connect.
param->connect

conn_id,

.remote_bda[@],

remote_bda[1],
remote_bda[2],
remote_bda[3],

.remote_bda[4],

remote_bda[5],

.is_connected);

gl _profile_tab[PROFILE_A_APP_ID].conn_id = param->connect.conn_id;
//start sent the update connection parameters to the peer device.
esp_ble gap update_conn_params(&conn_params);

break;

J41723> B DIFEGAN MIIROEO TS,

case ESP_GATTS_CONNECT_EVT:
ESP_LOGI(GATTS_TAG, "CONNECT_EVT, conn_id %d,
remote %02X:%02X:%02X:%02X:%02x:%02X:, is_conn %d\n",

param->connect.
param->connect.
param->connect.
param->connect.
param->connect.
param->connect.
param->connect.
param->connect.

conn_id,

remote_bda[@],
remote_bda[1],
remote_bda[2],
remote_bda[3],
remote_bda[4],
remote_bda[5],
is_connected);



gl _profile_tab[PROFILE_B_APP_ID].conn_id = param->connect.conn_id;
break;

esp_ble_gap_update_conn_params()B8& GAP />~
ESP_GAP_BLE_UPDATE_CONN_PARAMS_EVT ZE4AIEET ., cCNIiEHBEREFRzR I DD

(CfEVET. case ESP_GAP_BLE_UPDATE_CONN_PARAMS_EVT:
ESP_LOGI(GATTS_TAG, "update connection params status = %d, min_int = %d,
max_int = %d,
conn_int = %d,latency = %d, timeout = %d",
param->update_conn_params.status,
param->update_conn_params.min_int,
param->update_conn_params.max_int,
param->update_conn_params.conn_int,
param->update_conn_params.latency,
param->update_conn_params.timeout);
break;

FLAHABA RS FOULIE

CCETTH—EREFVITIIRT 1Y IZER L. BIIRLELZD T, TOY S LRBERHAH - EEIAHAN
> MR TR IEN TEET . HiHAHA R NS ESP_GATTS_READ_EVT AR RTERENTHN. TN
(TRDINSA=HZEDFT .

uintl6_t conn_id; /*1< Connection id */

uint32_t trans_id; /*1< Transfer id */

esp_bd_addr_t bda; /*!< The bluetooth device address which been read */
uintl6_t handle; /*!< The attribute handle */

uintlé_t offset; /*1< Offset of the value, if the value is too long */
bool is_long; /*1< The value is too long or not */

bool need_rsp; /*!< The read operation need to do response */

COBIT(F. IEEEAZT—T I TERENT, AR NTEZIBNIZEIU/\Y RV ZFAVWTRANIRUF
9, ISE(CHIZ T, GATT 12571 —2X. $&#5% ID. BxiX ID h' esp_ble_gatts_send_response()B%K
ADN\FA-FELTEFENTVEYT , COBEEEFIVFIZAT1YIHDNET 1 AV T A= VERR UIZBRIC
BESE/ (MY NULL [GBREEN TLVRIES(C(INETT,

case ESP_GATTS_READ EVT: {

ESP_LOGI(GATTS_TAG, "GATT_READ_EVT, conn_id %d, trans_id %d, handle %d\n",
param->read.conn_id, param->read.trans_id, param->read.handle);
esp_gatt_rsp_t rsp;
memset(&rsp, 0, sizeof(esp_gatt rsp t));
rsp.attr_value.handle = param->read.handle;
rsp.attr_value.len = 4;
rsp.attr_value.value[@] = Oxde;
rsp.attr_value.value[1] oxed;
rsp.attr_value.value[2] oxbe;
rsp.attr_value.value[3] = Oxef;
esp_ble gatts_send_response(gatts_if,

param->read.conn_id,
param->read.trans_id,
ESP_GATT_OK, &rsp);

break;



STAHARY MLIE
EEHAHR NG ESP_GATTS_WRITE_EVT AR NTERIEN. RO SA-FEHFEET,

uintl6_t conn_id; /*1< Connection id */

uint32_t trans_id; /*!< Transfer id */

esp_bd_addr_t bda; /*!< The bluetooth device address which been written */
uintl6_t handle; /*!< The attribute handle */

uintl6_t offset; /*1< Offset of the value, if the value is too long */
bool need_rsp; /*!< The write operation need to do response */

bool is_prep; /*!< This write operation is prepare write */

uintlée_t len; /*!< The write attribute value length */

uint8_t *value; /*!< The write attribute value */

AYSTIVTE 2 OB ZAHANY MIEEEINTVET, BEOFIIIIXTYMBEOZEIAFHE
ROFVIVFVRATAYMEDESIAH TY . IBEDFvIVIAT1YIMBEOESAHFEEOTONIIL
TORAKXEIZYVMNE (ATT MTU) (CIXFZIZS(CFIAEINE T, BFE MTU (L 23 N/ hRETT. E
WFPSIHVATAYMEDEESAHE, B—0 ATT Ay —STXRBEDTIRERT —ILOHRVEDZE
FADPRICHIFHENE T, T—4% Prepare Write Response ZE>TEEDF v IICHEILTEEL
F9, Prepare Write Response D#p&(C. Execute Write Request ZE>TETIAHEREZMHETE LI
D, Fr>IUIEDLET . COEFEN(S Bluetooth Specification Version 4.2 % 3 %&/{— bk Google
D 4.9 HilCTEREINTVET . ROFYIVIIRTAYMEDESAHIO— IOV TIFROBEIT/RLTL
F9,



Client Server

Prepare Write Request (0x0003, 0x0000,
"My Special Device ")

Prepare Write Response (0x0003, 0x0000,
"My Special Device ")

A

Prepare Write Request (0x0003, 0x0012,
"Next To The Kitche")

\

Prepare Write Response (0x0003, 0x0012,
"Next To The Kitche")

A

Prepare Write Request (0x0003, 0x0024,
"n Door")

\4

Prepare Write Response (0x0003, 0x0024,
"n Door")

A

Execute Write Request (0x01)

\

Execute Write Response ()

A

ESTAFHANIIMNFET DL, ATV TEOT XvE—SHH F1EN example_write_event_env()
BAENEITEINE T,

case ESP_GATTS_WRITE_EVT: {
ESP_LOGI(GATTS_TAG, "GATT_WRITE_EVT, conn_id %d, trans_id %d, handle %d\n",
param->write.conn_id, param->write.trans_id, param->write.handle);
if (!param->write.is prep){
ESP_LOGI(GATTS_TAG, "GATT_WRITE_EVT, value len %d, value :", param-
>write.len);
esp_log buffer_hex(GATTS_TAG, param->write.value, param->write.len);
if (gl_profile_tab[PROFILE_B_APP_ID].descr_handle == param->write.handle
&& param->write.len == 2){
uint16_t descr_value= param->write.value[1]<<8 | param-
>write.value[@];
if (descr_value == 0x0001){
if (b_property & ESP_GATT_CHAR_PROP_BIT_NOTIFY){
ESP_LOGI(GATTS_TAG, "notify enable");
uint8 t notify data[15];
for (int i = @; i < sizeof(notify _data); ++i)

{

}
//the size of notify_data[] need less than MTU size

esp_ble _gatts_send_indicate(gatts_if, param->write.conn_id,

notify data[i] = i%@xff;



gl profile_tab[PROFILE_B_APP_ID].char_handle,
sizeof(notify_data),
notify data, false);
}
}Yelse if (descr_value == 0x0002){
if (b_property & ESP_GATT_CHAR_PROP_BIT_ INDICATE){
ESP_LOGI(GATTS_TAG, "indicate enable");
uint8 t indicate_data[15];
for (int i = @; i < sizeof(indicate_data); ++i)

{
}

//the size of indicate_data[] need less than MTU size
esp_ble _gatts_send_indicate(gatts_if, param->write.conn_id,

indicate_data[i] = i % oxff;

gl profile tab[PROFILE_B_APP_ID].char_handle,
sizeof(indicate_data),
indicate_data, true);
}
¥
else if (descr_value == 0x0000){
ESP_LOGI(GATTS_TAG, "notify/indicate disable ");

}else{
ESP_LOGE (GATTS_TAG, "unknown value");

}
}
}
example_write_event_env(gatts_if, &a_prepare_write_env, param);
break;

}
example_write_event_env()EEICERVFvIIFURTWIMEOESAHTOS—SvICOL\TOO

IVINEFNTVET,

void example_write_event_env(esp_gatt_if_t gatts_if, prepare_type_env_t
*prepare_write _env, esp ble gatts cb _param_t *param){
esp_gatt status_t status = ESP_GATT_OK;
if (param->write.need_rsp){
if (param->write.is_prep){
if (prepare_write_env->prepare_buf == NULL){
prepare_write_env->prepare buf = (uint8_t
*Imalloc (PREPARE_BUF_MAX SIZE*sizeof(uint8_t));
prepare_write_env->prepare_len = 0;
if (prepare_write_env->prepare_buf == NULL) {
ESP_LOGE(GATTS_TAG, "Gatt_server prep no mem\n");
status = ESP_GATT_NO_RESOURCES;
}
} else {
if(param->write.offset > PREPARE_BUF_MAX_SIZE) {
status = ESP_GATT_INVALID_OFFSET;
}

else if ((param->write.offset + param->write.len) >
PREPARE_BUF_MAX_SIZE) {
status = ESP_GATT_INVALID_ATTR_LEN;

}



esp_gatt_rsp_t *gatt_rsp
*Imalloc(sizeof(esp_gatt rsp t));

gatt_rsp->attr_value.len = param->write.len;

gatt_rsp->attr_value.handle = param->write.handle;

gatt_rsp->attr_value.offset = param->write.offset;

gatt_rsp->attr_value.auth_req = ESP_GATT_AUTH_REQ_NONE;

memcpy (gatt_rsp->attr_value.value, param->write.value, param-
>write.len);

esp_err_t response_err = esp_ble gatts_send_response(gatts_if, param-
>write.conn_id,

(esp_gatt_rsp_t

param-
>write.trans_id, status, gatt_rsp);
if (response_err != ESP_OK){
ESP_LOGE (GATTS_TAG, "Send response error\n");

¥
free(gatt_rsp);

if (status != ESP_GATT_OK){
return;

}

memcpy (prepare_write_env->prepare_buf + param->write.offset,
param->write.value,
param->write.len);

prepare_write_env->prepare_len += param->write.len;

}else{
esp_ble gatts_send_response(gatts_if, param->write.conn_id, param-
>write.trans_id, status, NULL);

}
}
}

547> M Write Request HUL(3 Prepare Write Request #iX{E9 3¢, H—/NIIEEITZHEN
HOET, UHU. I5147> Mt Write Without Response XY REiX(E 9 2I5E(C A —/NIIEEE
IRIMEBEAHDER A CNIEESTAHTOS - T write.need_rsp \IA—IDIEZFAINZETF
IVILTVET, ICENMRETHIHEE. TOS—SvdEE0EmEHIIET .. bBUHERVVEER
JO3 -y TUET,

void example write_event_env(esp_gatt_if t gatts_if, prepare_type_env_t
*prepare_write_env,
esp ble gatts cb_param_t *param){
esp_gatt_status_t status = ESP_GATT_OK;
if (param->write.need_rsp){

CDBAELT(E write.is_prep TZ&N3 Prepare Write Request /\SX—=FHERTESNTLBNEFIY
HUET . CNUITF1A 7> M Write Long Characteristic ZE3RKU TWBIEERLTVET , CNHF
FELTONE, EBHOESAHNDISEEE[/IBHICTOS—SvEHITET . BULFELTLRIFN
(FH—-NFEECE—DESAHLEEESRUEY.

if (param->write.is_prep){

}else{
esp_ble gatts_send_response(gatts_if, param->write.conn_id, param-
>write.trans_id, status, NULL);

}



RO SIIUZTAYNMEDEEIAHZRSTH . FaIEER/ Y ITBENERIN. FHLENF T,

typedef struct {
uint8_t *prepare_buf;
int prepare_len;
} prepare_type_env_t;

static prepare_type_env_t a_prepare_write_env;
static prepare_type _env_t b_prepare_write_env;

SRR/ \Y I 2R A I 3. HIAEUTRIEZHERLET . XEURE TIOXEIERNKIRUIIS
a. I5-zH8hLFT,

if (prepare_write_env->prepare_buf == NULL) {
prepare_write_env->prepare_buf =
(uint8_t*)malloc(PREPARE_BUF_MAX SIZE*sizeof(uint8 t));
prepare_write_env->prepare_len = 0;
if (prepare_write_env->prepare_buf == NULL) {
ESP_LOGE (GATTS_TAG, "Gatt_server prep no mem\n");
status = ESP_GATT_NO_RESOURCES;
}
}

JWWI7HNULL TERABWMSZE, FIHMERZTE TUTWSIEZRLTVET DT, ANSNLEESAHDXY
T-SREATYMNYIP(CEEDINZFIYILET .

else {
if(param->write.offset > PREPARE_BUF_MAX SIZE) {
status = ESP_GATT_INVALID_OFFSET;
else if ((param->write.offset + param->write.len) > PREPARE_BUF_MAX_SIZE)
{
status = ESP_GATT_INVALID ATTR_LEN;
}
}

TO>—v(d. I514T7 NIy —S%IEDIRT 128 esp_gatt_rsp_t BADIEEZEMRMUET ., IGE(E
EZAHIIIANEBE—DINGA=F, FIZERE. I\ RV, ATTYMREZRAWTERKREINET .. S5(C
GATT SR THWET ., KEFvITFURTAVINDESFIAFE ESP_GATT_AUTH_REQ_NONE Hiw
ETY, SNUIIFA 7> MRIICEREEE S (CARFr ITIURTAYINDEESAHNTEDESIETY,
ICENERTESNIBFIAL TOVEXE RSN E T,

esp_gatt rsp_t *gatt rsp = (esp_gatt_rsp_t *)malloc(sizeof(esp_gatt rsp t));
gatt_rsp->attr_value.len = param->write.len;
gatt_rsp->attr_value.handle = param->write.handle;
gatt_rsp->attr_value.offset = param->write.offset;
gatt_rsp->attr_value.auth_req = ESP_GATT_AUTH_REQ_NONE;
memcpy (gatt_rsp->attr_value.value, param->write.value, param->write.len);
esp_err_t response_err = esp_ble gatts_send_response(gatts_if, param-
>write.conn_id,
param->write.trans_id,

status, gatt_rsp);
if (response_err != ESP_OK){

ESP_LOGE (GATTS_TAG, "Send response error\n");
}



free(gatt_rsp);
if (status != ESP_GATT_OK){
return;

}
RABIC. ADENT —AMERESNI\WI7ICOE-2N., ZORSEATEZY MBS EENTVEFT.

memcpy (prepare_write_env->prepare_buf + param->write.offset,
param->write.value,
param->write.len);

prepare_write_env->prepare_len += param->write.len;

DT NIRVWXY -2 DEEAHS—T > X% Executive Write Request ZIX D THE TUE T 2D
Ayt —J(CELDT ESP_GATTS_EXEC_WRITE_EVT AR MYEELFET ., H—/\TECDAIRY MU TIEHE%E
IRU. example_exec_write_event_env()BE%&s55A TIRVETD,

case ESP_GATTS_EXEC_WRITE_EVT:
ESP_LOGI(GATTS_TAG,"ESP_GATTS_EXEC_WRITE_EVT");
esp_ble gatts send_response(gatts_if, param->write.conn_id, param-
>write.trans_id, ESP_GATT_OK, NULL);
example _exec_write event_env(&a_prepare write_env, param);
break;

Execute Write Bz B THEULLD,

void example_exec_write_event_env(prepare_type_env_t *prepare_write_env,
esp_ble gatts cb_param_t *param){
if (param->exec_write.exec_write flag == ESP_GATT_PREP_WRITE_EXEC){
esp_log buffer_hex(GATTS_TAG, prepare_write_env->prepare_buf,
prepare_write_env->prepare_len);

}
else{

ESP_LOGI(GATTS_TAG, "ESP_GATT_PREP_WRITE_CANCEL");
}

if (prepare_write_env->prepare_buf) {
free(prepare_write_env->prepare_buf);
prepare_write_env->prepare_buf = NULL;

}

it prepare_write_env->prepare_len = 0;
}
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if (param->exec_write.exec_write_flag == ESP_GATT_PREP_WRITE_EXEC){
esp_log buffer_hex(GATTS_TAG,
prepare_write_env->prepare_buf,
prepare_write_env->prepare_len);
}
else{
ESP_LOGI(GATTS_TAG, "ESP_GATT_PREP_WRITE_CANCEL");

}



R ROUBSIAHRENBIBILT —IF v )2 RF I BIdAESN TV N\ I SN BRI EN T
N1>45E NULL ([SBERESN TRORVWESAMHEFEIFER BN BDLIICLET,

if (prepare_write_env->prepare buf) {
free(prepare_write_env->prepare_buf);
prepare_write_env->prepare_buf = NULL;

}

prepare_write_env->prepare_len = 0;
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