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» XTaskCreate()
- VvTaskDelete()

- VvTaskDelay()

- vTaskStartScheduler()
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5 A OVERAS)

void main( void )

{

void vTaskl( void *pvParameters )

{
BaseType t xReturned;

TaskHandle t xHandle = NULL;

/* Cast parameter passed to the task. */
uint32 t uMS = (uint32_t ) pvParameters;

/* Create the task, storing the handle. */
XReturned = xTaskCreate (
vTaskl, /* Task function */

for ( ;)

{

doSomething () ;
/* Block for 500ms. */
vTaskDelay ( pdMS_TO TICKS( uMS ) );

“NAME”, /* Text name */
STACK_SIZE, /* Stack size in words */
( void * ) 500, /* Parameter passed to the task. */
tskIDLE_PRIORITY, /* Priority */
&xHandle ) ; /* Task handle */
// Start the real time scheduler.
vTaskStartScheduler () ;

aws
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Task Notification D4FE

| Task A |

uint32_t ulNotifiedValue;

xTaskNotifyWait (
/* Specify bits to clear on entry. */
OxFFFFFFFF,
/* Specify bits to clear on exit. */
0x01,

/* Notified value. */
&ulNotifiedValue,

/* Block indefinitely. *x/
portMAX_DELAY

Task B
xTaskNotify ( xTaskB, 0, eNoAction );

xTaskNotify ( xTaskB, 1, eSetBits );

aws
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Task A Task B

vTaskDelay()

e

xTaskNotifyWait()

e

status: blocked
notification value: 0x00

xTaskNotify( ulValue = 0, eAction = eNoAction )

(I

status: ready
notification value: 0x00

L xTaskNotify( ulValue = 1, eAction = eSetBits )
"‘

status: ready
notification value: 0x01

vTaskDelay()

e

status: running
notification value: 0x00

Task A Task B
X B Task A < Task B
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QueueHandle t xQueue;

void main( void ) {

xQueue = xQueueCreate (2, sizeof ( unsigned long ) );

Queue

p
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TaskB XxQueueReceive ( xQueue, ( voidx ) &ulVarB, portMAX DELAY ); Q TaskB
ulvVarA = 0; TaskA » |:> TaskB

TaskA xQueueSendToBack ( xQueue, ( voidx ) &ulVarA, portMAX DELAY );
ulVarA = 1; TaskA » |:> TaskB
xQueueSendToBack ( xQueue, ( voidx ) &ulVarA, portMAX DELAY );
ulVarA = 2; | TaskA % |:> TaskB
xQueueSendToBack ( xQueue, ( voidx ) &ulVarA, portMAX DELAY );

TaskB TaskA |:> » TaskB

TaskA ¥ B Task A > Task B TaskA »
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xSemaphoreTake() / xSemaphoreTakeRecursive()

xSemaphoreGive() / xSemaphoreGiveRecursive()
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Task A

Task B

Task C

—————— ——--———-——-——:_E--—— ——r-----i _%-——--——--
: ' take() give()
: give()
S S AU _ \\\\_
MutexFfr 5 D i
: JAayoH0n
: : : give() : Task ADBEET
- ————— - - - - —— -~ — - - - - - - - - e A Task CZ3E1T
take() take()
Binary Semaphore Mutex
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Counting Semaphore: https://freertos.org/RTOS_Task_Notification_As_Counting_Semaphore.html
AR P UY — B E (CHIA
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( i.e.: ulTaskNotifyTakeIndexed / xTaskNotifyGiveIndexed )

Binary Semaphore: https://freertos.org/RTOS_Task_Notification_As_Binary Semaphore.html
F (CHHBHIEN>S X I EIEER (CFHIA
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( i.e.: ulTaskNotifyIndexed / xTaskNotifyWaitIndexed )
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Task A Task B

Task
xTimerCreate( vCallbackA )
xTimerCreate( vCallbackB )
xTimerStart()
>
xTimerStart()
>A
vCallbackA()
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vCallbackB()
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Timer Service
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FreeRTOSConfig.h N CKernel D& iEtLRE % JHZE O] &E

<4 A4 (defaultfB) AE

configTICK_RATE_HZ (-) TickE Y ;AAHEE [Hz] x
: FILEBAERNTHIEIRTDa—1) T %ET5%

configUSE_TIME_SLICING (1) 0: BEFFIHE. 1: BEAEA)
configUSE_TASK_NOTIFICATIONS (1) 2R BHKEEEDOEEO:E,. 1:7)0. BHEH DO
configTASK_NOTIFICATION_ARRAY_ENTRIES (1)
configUSE_MUTEXES (0) Mutex®M B HE(0: &, 1: /). £ T a3 UHBEERTE
configUSE_RECURSIVE_MUTEXES (0)
configMESSAGE_BUFFER_LENGTH_TYPE Message BufferiiD& 7By I Ny 5D
configUSE_TIMERS (0) VIR T7R3A4T—DEEOE, 1:H)O. HeeTE
configTIMER_TASK_PRIORITY (-)
configUSE_COUNTING_SEMAPHORES (0) Counting SemaphoreM & #&(0:£. 1:8)

XESTEZE(CRAUTEFVIRIA, \=ROTPAIANTHEZR T S0\,
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Download FreeRTOS

KERNEL
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Getting_Started
FreeRTOS Books

About FreeRTOS Kernel

Developer Docs
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Tasks and Co-routines

Queues, Mutexes, Semaphores...

Direct To Task Notifications

Stream & Message Buffers

Embedded Software

Software Timers
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Menu

Libraries Partners

Kernel Security Support

About FreeRTOS Kernel

Developer Docs
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FreeRTOSConfig.h
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Heap Memory Management

Community

Stack Overflow Protection
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7R SURSEK

Repository in the FreeRTOS GitHub account Repository in the AWS GitHub account

FreeRTOS Shadow Fleet
Kernel client provisioning

FreeRTOS package ! RTOS agnostic package

\ 4 \ 4
FreeRTOS AWS IoT Device SDK

Ny T—=ZUMZ kU Composable Composable for Embedded C 7&:.<

libraries and libraries and
demos demos

Key

I single library Git repository in FreeRTOS GitHub account -
Package repository

Git sub-moduling
B single library Git repository in AWS GitHub account

v
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https://github.com/FreeRTOS/FreeRTOS/tree/main/FreeRTOS/Demo

FreeRTOS Z:it U CHD (QEMU_LE THHMUAII(CZETT) 1/3

1. UbuntuiRiE TARM Cortex-M3 MQEMUIRIEEZ 1 > X b—)L

# Install QEMU & ARM architectures

$ sudo apt-get install -y make gemu gemu-system-arm

2. ARMDE)L MRIGZ 1EEE

# Download arm-none-eabi tools

$ curl https://armkeil.blob. core. windows. net/developer/Files/downloads/gnu-rm/10-2020q4/gcc—arm-none—eabi—10-2020-q4-
major—-x86_64-1inux. tar.bz2 -o gcc—arm—-none—eabi-10-2020-q4-major—-x86_64-1inux. tar. bz2

$ tar —xjvf gcc—arm-none—eabi-10-2020-g4-ma jor-x86_64-1inux. tar. bz?2

$ export PATH="$PWD/gcc—-arm-none-eabi-10-2020-g4-major/bin:$PATH”
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https://github.com/FreeRTOS/FreeRTOS/blob/main/FreeRTOS/Demo/CORTEX_M3_MPS2_QEMU_GCC/Readme.md

FreeRTOS Z:i L CHD (QEMU_LE THHMURI(CZETT) 2/3
3. TEZSAIC FreeRTOS J— Rz UMNRST NUMNSHIUS

# Clone FreeRTOS & Demo from a repository
$ git clone https://github. com/FreeRT0S/FreeRTO0S. git —-b 202212. 01
$ cd FreeRTOS

$ gét Sgbmog#ég gpdatgoa;é;i&S_MgggthE&U - static void prvQueueReceiveTask( void * pvParameters )
$ cd . /Free /Demo/ M3 _QEMU_ (

uint32_t ulReceivedValue;
const uint32 t ulExpectedValue = 100UL;

send Task Recelve Task static void prvQueueSendTask ( void * pvParameters )
loop { for(; ;)
vTaskDelay() TickType_t xNextWakeTime; {
L const uint32_t ulValueToSend = 100UL; xQueueReceive ( xQueue, &ulReceivedValue,
por tMAX_DELAY ) ;
blocked for 1sec xNextWakeTime = xTaskGetTickCount () ;
loop  [every 200msec] if( ulReceivedValue == ulExpectedValue )
for( ; ;) {
XQueueSend) { printf( "%s¥n”, “blinking” );
‘ vTaskDelayUnti | ( &xNextWakeTime, vTaskDelay ( 1000 ) ;
QR:D" mainQUEUE_SEND_FREQUENCY_MS ) ; ulReceivedValue = OU;
ulRxEvents++;
"blinking” xQueueSend ( xQueue, &ulValueToSend, OU );
e
Send Task Receive Task
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https://github.com/FreeRTOS/FreeRTOS/blob/main/FreeRTOS/Demo/CORTEX_M3_MPS2_QEMU_GCC/Readme.md
https://github.com/FreeRTOS/FreeRTOS/blob/main/FreeRTOS/Demo/CORTEX_M3_MPS2_QEMU_GCC/main_blinky.c
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# Run the Blinky Demo on ARM Cortex-M3 in Qemu
$ make
$ sudo gemu-system—arm -machine mps2-an385 -monitor null ¥
-semihosting ——semihosting—config enable=on, target=native ¥
—kernel . /build/RTOSDemo. axf —serial stdio -nographic

blinking
blinking
blinking
blinking
blinking
blinking
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Send Task Receive Task

loop

vTaskDelay()

>

blocked for 1sec

loop [every 200msec]

xQueueSend()

>
xQueueReceive()

"blinking”

O

Send Task Receive Task
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https://github.com/FreeRTOS/FreeRTOS/blob/main/FreeRTOS/Demo/CORTEX_M3_MPS2_QEMU_GCC/Readme.md
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https://devices.amazonaws.com/search?sv=freertos

2. FreeRTOS & (&

3. FreeRTOS Kernel

4. FreeRTOS 5120 UHIE
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FreeRTOS

.  Offical site: https://freertos.org/

« About LTS: https://www.freertos.org/Its-libraries.html
« About EMP: https://www.freertos.org/EMP.html

« AWS Document: https://docs.aws.amazon.com/freertos/
RS KU
. FreeROS: https://github.com/FreeRTOS/FreeRTOS

. LTS: https://github.com/FreeRTOS/FreeRTOS-LTS

AWS Partner Device Catalog

« https://devices.amazonaws.com/search?sv=freertos

aws

R ) © 2023, Amazon Web Services, Inc. or its affiliates.


https://freertos.org/
https://www.freertos.org/lts-libraries.html
https://www.freertos.org/EMP.html
https://docs.aws.amazon.com/freertos/
https://github.com/FreeRTOS/FreeRTOS
https://github.com/FreeRTOS/FreeRTOS-LTS
https://devices.amazonaws.com/search?sv=freertos

AWS Black Belt Online Seminar & (&

« [H—EXRIl VYVUa—=>3> 811 [ZFFER] IEDT—ITHT.
73‘/2 'jﬁj':j H—EX v/ CaRsSHMERITBIA> S A tt=70—
2T

-+ AWS DIFHESEN. AWS DRI —EXPY U1 -3 2(CDNWTT Y
CECEBELNREUET

. BUF®D URL &0, BEOEZF—SHERNRERI I O—RTBTEN
C=&Ed

« https://aws.amazon.com/ijp/aws-ip-introduction/aws-jp-webinar-service-cut/

« https://www.youtube.com/playlist?list=PLzZWGOASVSxX6FIwIC2X1nObriKcMCBBIgY

X CRABIE X (Twitter) N1 )\w2 25T EFUTZFHALZE0)
#awsblackbelt
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