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/* STM32 Lesson 13 - FreeRTOS
* 0000000000000

* 00000
*/

#include "main.h"
#include "cmsis os.h"
#include "usart.h"
#include <stdio.h>

#include <string.h>

void SystemClock Config(void);
static void MX GPIO Init(void);
static void MX USART1 UART Init(void);

void UART Print(const char *format, ...);

/* 0000 */
void Taskl Start(void *argument);
void Task2 Start(void *argument);

void Task3 Start(void *argument);
UART HandleTypeDef huartl;

/* 0000 */

osMessageQueueId t queueHandle;

int main(void)

{
HAL Init();
SystemClock Config();
MX_GPIO Init();
MX USART1 UART Init();

UART Print("\r\n=== FreeRTOS Multi-Task Demo ===\r\n");



/* 0000 */

queueHandle = osMessageQueueNew(10, sizeof(uint32 t), NULL);

/* 0000 */

osThreadNew(Taskl Start, NULL, NULL); /* QggdgdosPriorityNormal */
osThreadNew(Task2 Start, NULL, NULL); /* JggdgosPriorityNormal */
osThreadNew(Task3 Start, NULL, NULL); /* QgdfosPriorityHigh */

/* 00 RTOS OO0 */

osKernelStart();

while (1);

Vot
* @brief Task 100 1 0000000CO0
*/

void Taskl Start(void *argument)

{

uint32 t counter = 0;

while (1)

{
UART Print("Taskl: Sending data %lu\r\n", counter);
osMessageQueuePut (queueHandle, &counter, 0, 0);
counter++;

osDelay(1000); /* OO0 10 */

/**
* @brief Task 200000000000
*/
void Task2 Start(void *argument)

{
uint32 t rx data;

osStatus t status;

while (1)



status = osMessageQueueGet(queueHandle, &rx data, NULL, osWaitForever);
if (status == o0sO0K)
{

UART Print("Task2: Received %lu\r\n", rx data);

/**
* @brief Task 3000000000 566ms 0000
*/
void Task3 Start(void *argument)
{
while (1)
{
UART Print("Task3: High Priority Task Running\r\n");
osDelay(500); /* [0 500ms */

void UART Print(const char *format, ...)
{
char buffer[100];
va_ list args;
va start(args, format);
vsnprintf(buffer, sizeof(buffer), format, args);

va_end(args);

HAL UART Transmit(&huartl, (uint8 t *)buffer, strlen(buffer), HAL MAX DELAY);

void SystemClock Config(void)

{
RCC OscInitTypeDef RCC _OscInitStruct

{0};
{0};

RCC ClkInitTypeDef RCC ClkInitStruct

__HAL_RCC_PWR CLK_ENABLE();
__HAL_PWR VOLTAGESCALING CONFIG(PWR REGULATOR VOLTAGE SCALE1);



RCC OscInitStruct.0scillatorType = RCC _OSCILLATORTYPE HSE;
RCC OscInitStruct.HSEState = RCC HSE ON;

RCC OscInitStruct.PLL.PLLState = RCC PLL ON;

RCC OscInitStruct.PLL.PLLSource = RCC PLLSOURCE HSE;

RCC OscInitStruct.PLL.PLLM = 8;

RCC OscInitStruct.PLL.PLLN = 336;
RCC_OscInitStruct.PLL.PLLP = 2;
RCC OscInitStruct.PLL.PLLQ = 7;

if (HAL_RCC OscConfig(&RCC OscInitStruct) != HAL OK)

Error Handler();

RCC_ClkInitStruct.ClockType = RCC_CLOCKTYPE HCLK | RCC_CLOCKTYPE SYSCLK
| RCC_CLOCKTYPE PCLK1 | RCC_CLOCKTYPE PCLK2;

RCC_ClkInitStruct.SYSCLKSource = RCC_SYSCLKSOURCE PLLCLK;

RCC_ClkInitStruct.AHBCLKDivider = RCC SYSCLK DIV1;

RCC_HCLK DIV4;

RCC_HCLK DIV2;

RCC ClkInitStruct.APB1CLKDivider

RCC_ClkInitStruct.APB2CLKDivider

if (HAL_RCC_ClockConfig(&RCC_ClkInitStruct, FLASH LATENCY 5) != HAL_OK)

Error Handler();

static void MX GPIO Init(void)

{
__HAL_RCC_GPIOA CLK ENABLE();

static void MX USART1 UART Init(void)

{
huartl.Instance = USART1;
huartl.Init.BaudRate = 115200;
huartl.Init.WordLength = UART WORDLENGTH 8B;
huartl.Init.StopBits = UART STOPBITS 1;
huartl.Init.Parity = UART_PARITY NONE;
huartl.Init.Mode = UART MODE TX RX;

if (HAL_UART Init(&huartl) != HAL OK)

Error Handler();



void Error Handler(void)

{

while(1);
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/* 000000000 */

osSemaphoreld t semaphore;

void Task Producer(void *argument)
{

while (1)

{

/* 000oog- >/
UART Print("Producer: Data ready\r\n");

/* 00000000000 */

osSemaphoreRelease(semaphore);

osDelay(1000);

void Task Consumer(void *argument)
{
while (1)
{
/* 00000000 */

if (osSemaphoreAcquire(semaphore, osWaitForever) == 0s0K)

{

UART Print("Consumer: Processing data\r\n");
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/* 000000 UART [0 */

osMutexId t uart mutex;

void Safe UART Print(const char *format, ...)
{
/* 00000 */

osMutexAcquire(uart _mutex, osWaitForever);
char buffer[100];

va list args;

va start(args, format);

vsnprintf(buffer, sizeof(buffer), format, args);

va_end(args);
HAL UART Transmit(&huartl, (uint8 t *)buffer, strlen(buffer), HAL MAX DELAY);

/* 00000 */

osMutexRelease(uart mutex);
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1. ????7?Event Flags?
(LTI

osEventFlagsId t event flags;

/* 0000 */
osEventFlagsSet(event flags, 0x01);

/* 0000 */



osEventFlagsWait(event flags, 0x01, osFlagsWaitAny, osWaitForever);

2. ?2?2?7??77?Software Timer?
(I

void Timer Callback(void *argument)

{
UART Print("Timer fired!\r\n");

osTimerId t timer = osTimerNew(Timer Callback, osTimerPeriodic, NULL, NULL);

osTimerStart(timer, 1000); /* [J 1000ms OO0 */

3. ????7?Task Notification?
HENNNNNRRRRRRRRRNNNN

/* Task A [J Task B */
osThreadFlagsSet(task b id, 0x01);

/* Task B 0000 */
osThreadFlagsWait(0x01, osFlagsWaitAny, osWaitForever);

4., P?777?7?°77?
RTOS [T

void *pvPortMalloc(size t xSize); /* 0000 */
void vPortFree(void *pv); /* 0000 */
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/* 000000 */
osThreadState t state = osThreadGetState(task id);

/* 000 */
switch (state)
{
case osThreadInactive:
UART Print("Task is inactive\r\n");
break;
case osThreadReady:
UART _Print("Task is ready to run\r\n");
break;
case osThreadRunning:
UART Print("Task is currently running\r\n");
break;
case osThreadBlocked:
UART Print("Task is blocked\r\n");

break;
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