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void vApplicationTickHook(void);
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void vTaskPrint(void * pvParameters)
{
uint32_t TickNum_Minute = 0;
uint32_t TickNum_old = O,
while(1)
{
if(TiCkNum/ConfigTICKiRATEiHZ 1= 0 && TickNum old !'= TiCkNum/COnfigTICKiRATEiHZ)



$3Z  FreeRTOSHEIEIE ||Pp 37

TickNum_old = TickNum/configTICK RATE HZ;
1f(TickNum_old > 59)
{
TickNum_ Minute += 1;
TickNum_old = 0;
TickNum —= 60 * configTICK_RATE_ HZ;
}
printf (" The current system runs for %d minute %d seconds\n", TickNum Minute,
TickNum/configTICK_RATE HZ);
}
}
}

(2) 5E AR 55 Bt ek B ARRS AN T

void Task Cerate(void)

{

xTaskCreate(vTaskPrint, /] AT 5 $8 T
"vTaskPrint", /1 AT 55k
100, /7 HERR IR BE
NULL, /] BT SR IE R S
2, /1 A5 R 2%
&TaskPrint Handle /] AF 55 Ak

)
}

(3) 7 main O bR E0H 18 TG A 55 o6 KOS 2l I8 B2 A bR 80 ARSI F

# include "FreeRTOS. h"
# include "task.h"
# include "bsp uart.h"

TaskHandle t TaskPrint Handle; /] & XAF 5 iR

void vTaskPrint(void * pvParameters); /7 7 AT S
void Task Cerate(void);

uint32_t TickNum; /7 %€ SCAE A, FH RS s 8] 58 5 B
int main(void)
{
URRT1 Init();
Task Cerate();
vTaskStartScheduler(); // I R A R R
while(1);
}

(4) TE ] Fr 58 %% o] 8 28 80P 58 O i R R 38 B n 80 RIS Jn F .
// B 6] B 6 7 1 9 o

void vApplicationTickHook(void)

{

TickNum+t+ ;
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FreeRTOS 19 2 St i) 804540 7] DAAE BCE SCF FreeRTOSConfig. h H1i% # .

# define configTICK RATE HZ (( TickType t ) 1000)

I E TR 0 8 E SCRE S R 7R RGN PP 1kHz,
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volatile TickType_t xTaskGetTickCount(void);
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volatile TickType t xTaskGetTickCountFromISR(void);
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void vTaskDelay(const TickType t xTicksToDelay);
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TRe : I TAL S AR ZE R P A0 SR 2 FH ARG A 15 oK 575 224 FreeRTOSConlfig. h
F Y include_vTaskDelay 725 X 8 1, WA vTaskDelayO BREUG AT 55 23 ABHZEARAS  F5 4k
] 1 vTaskDelay () pRH 2 %0 xTicksToDelay 15 & . 507 J& 28 48 7 40 mF 4h B 4. 3 &
port TICK_RATE_MS FI 4 By i1 55 50 52 I [] , b (8 A2 28 48 719 471 I B oo 07 0700 o 408, B A7 2 22
b, HArHER o — A g R . TR vTaskDelay O 48 & B9 4E 15} 15 18] & M8 ] vTaskDelay O
Jei T oG58 B R Kb Bt 8], ik & 1, vTaskDelay O 2 2 £ ZE i 48 & B9 ZE B} i 6], vTaskDelay
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xTicksToDelay ST A B ] R 8, PR R RS AP T HA A L YE B 1 ~0xFFFFFFEF,

FiE 3R B 6] B f KAEAE portmacro. h SCHH A E X .

typedef uint32_ t TickType t;
# define portMAX DELAY ( TickType t )OxffffffffUL

BV 3R B (7] 9 5 Fi & 1~0xFFFFFFFF,
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void vTaskDelayUntil( TickType t * pxPreviousWakeTime,const TickType t xTimeIncrement );

TIRE . JHTAE S5 de X S . TP a0 SR {446 Xof SEE ) pR B RE ZE8% FreeRTOSConfig. h
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void vApplicationIdleHook(void);

vApplicationldleHook O) J& I 7 Ji H 25 PR AE 55 18] 8 pR RS 8 SC Y 01 pRi %%, 78 R R s 1T
JG s WA PAE 55 s AT I, 25 IR AR 55 s A7 B 23 8 25 PR 55 (00 0] eR I, o SR R A R Ut )
it , 55 B FreeRTOSConfig. h H1# configUSE _IDLE_HOOK %% X & 1, configUSE _
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SE L A I AN T ED ) fiE s AR 45 vTaskDD 58 .48 it vTaskDelay #iE i i i) (9 3 g5 1F 55
vTaskDUD 5& 4t i1 vTaskDelayUntil ZiE Bt B[] B4 B BE .

void vTaskKEY(void * pvParameters)
{
while(1)
{
if (' KEYO Read)
{
printf("Idle tasks run % d times\n", IdleNumber);
}
if (' KEY1 Read)
{
printf("Delay of % d system beats\r\n",DataDelay);

1
if (' KEY2 Read)
{
printf("DelayUntil of % d system beats\r\n",DataDelayUntil);

1
vTaskDelay(30/portTICK PERIOD MS);

}

void vTaskDD(void % pvParameters)
{
TickType t Data 0ld 0;
TickType_t Data New = 0;

while(1)

{
Data_0ld = xTaskGetTickCount(); /] RBUR G808 A7 B T
vTaskDelay(20/portTICK PERIOD MS);
Data New = xTaskGetTickCount(); // HRER G i as 47 ) e AR
DataDelay = Data New — Data 0l1d; // AT 55 2T i st A

}

void vTaskDUD(void * pvParameters)

{

TickType_t Data_Old 0,
TickType_ t Data New = 0;
TickType_t xLastWakeTime;
TickType t xFrequency = 20;

xLastWakeTime = xTaskGetTickCount(); /1 ARBCR G Y AT A7 B T a4k
while(1)
{

Data 01d = xTaskGetTickCount(); /7 FRER G 38 17 ) B Fa

vTaskDelayUntil (&xLastWakeTime, xFrequency) ;
Data New = xTaskGetTickCount(); /7 BB GE U8 AT A B b T
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DataDelayUntil = Data New — Data 0ld; /1 VAT 5 St B B[]

}

void vTaskLED(void * pvParameters)
{
while(1)
{
LED1_OFF;
LED2 ON;
vTaskDelay(300/portTICK_PERIOD MS);
LED1_ON;
LED2_OFF;
vTaskDelay(300/portTICK_PERIOD MS);

}
(2) 78 SAE 55 B A eR K AR AN

void Task Cerate(void)

{

}

xTaskCreate(vTaskKEY,
"vTaskKEY",
100,
NULL,
4,
&TaskKEY Handle
)i
xTaskCreate(vTaskDD,
"yTaskDD",
100,
NULL,
3,
&TaskDD_Handle
);
xTaskCreate(vTaskDUD,
"vTaskDUD",
100,
NULL,
2,
&TaskDUD_Handle
)
xTaskCreate(vTaskLED,
"vTaskLED",
100,
NULL,
1,
&TaskLED_Handle
)i
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# include "FreeRTOS. h"
# include "task.h"

# include "bsp_uart.h"
# include "bsp_tim.h"
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# include "bsp key. h"
# include "Bsp_Led. h"

TaskHandle_t TaskKEY_ Handle; /] 5 AT 55 mIAR
TaskHandle t TaskLED_ Handle; /1 & AT 5% AR
TaskHandle t TaskDD Handle; /1 FE AT 5% AR
TaskHandle_t TaskDUD_Handle; /] 5 AT 55 mIAi

uint32 t DataDelay;
uint32 t DataDelayUntil;
uint32 t IdleNumber;

void vTaskLED(void % pvParameters); /7 FE A S
void vTaskKEY(void % pvParameters); /] FE AL S
void vTaskDD(void * pvParameters); // HEWATE S
void vTaskDUD(void % pvParameters); // HEWAL S

void Task_ Cerate(void);

int main(void)
{
LED Init();
KEY Init();
UART1 Init();
TIM3 Init(50,84-1);
Task Cerate();
vTaskStartScheduler(); /7 T SR BE A pR R
while(1);
}

(4) 7523 AT 55 [ 8 bR b G 1 F 28 IRATE 55 58 A7 OB ARSI T

/7 23 RAR S (81 A oF AR
void vApplicationIdleHook(void)

{
IdleNumber++; [/ B PAE S L Z IR, 2 WAL 5 T IR 47, gl 28 AT 55 i3 15 W
}

(5) JFREM &% 3.0 Rtz fr i dutfrgeit AT

volatile uint32_t ulHighFrequencyTimerTicks = OUL;
TIM HandleTypeDef TIM3 Handle;

void TIM3 Init(uintl6_t arr,uintlé_t psc)
{

TIM3 Handle.Instance = TIM3; // EREE 3
TIM3_Handle. Init.ClockDivision = TIM_CLOCKDIVISION_DIV1; // B8 A B R
TIM3 Handle. Init.CounterMode = TIM COUNTERMODE UP; /1 BT
TIM3_Handle. Init.Period = arr; /] A EEHAE
TIM3 Handle. Init.Prescaler = psc; /] IR R

HAL TIM Base Init(&TIM3 Handle);
HAL TIM Base Start IT(&TIM3 Handle);

void HAL_TIM Base MspInit(TIM HandleTypeDef x htim)
{
if (htim —> Instance == TIM3)

{
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_ HAL RCC TIM3 CLK ENABLE();
HAL NVIC SetPriority(TIM3 IRQn,1,3);
HAL_NVIC EnableIRQ(TIM3 IRQn);

}

void TIM3 IRQHandler(void)

{
HAL TIM IRQHandler(&TIM3 Handle);

}

void HAL TIM PeriodElapsedCallback(TIM HandleTypeDef * htim)
{

ulHighFrequencyTimerTicks++;

}
(6) 7E FreeRTOSConfig. h 5 LAMRAL & A A1 0T R 8 AR T .

# ifdef  CC ARM

# include < stdint. h>

extern uint32_t SystemCoreClock;

extern volatile uint32_t ulHighFrequencyTimerTicks; /7 & AN AS
#endif

/ * Run time and task stats gathering related definitions. * /

# define configGENERATE RUN TIME STATS 1

# define configUSE_STATS FORMATTING FUNCTIONS 1

# define portCONFIGURE TIMER FOR RUN TIME STATS() (ulHighFrequencyTimerTicks = Oul)
# define portGET RUN_TIME COUNTER VALUE() ulHighFrequencyTimerTicks
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