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2.2 RTOS #EiA

FESEGNROETESHAEMER, BUSIAIHEERS (RTOS) KAEX
MESHPIT. BRI, SESRGHONEET:
EFBEESER: RTOS MRARMIAREMES, FRAAENBEEERREISEBRR
IR AN (B B SR FHITINT .
HETALIE: PiTAIETE RTOS RBEIRHFNAER, BEESHHMRSHENDEIE &
RTBRANTTIAP ISR BERMFHRE TR AR SO M )=
BIREAZ: SASRAGBIEAREMTENTAIINESHNEERE, B2 TeRA=
R E I REHRABIEA—EE R,
RfERE: RTOS JINERFHAERFITN &R, ENSZMHARNEHNETR, RNXE
WS EHNFEN REHTERERD, BRI, ReNAEFTERM,
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DT O RE AN TN B R RS .
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3ATFRRES, FFHEXUNEMN. SHNEETAIRETS, MESES 3 7E (3.
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25 INEMHRE 110 NZIR4E, KNERATHES 2. BF t11 Bzl £5 15X
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M EEFTE PURERE], FER AR ERNERAMEME Ry BREFNTA.—BRTE,
E’ﬁ?‘ﬁﬁiﬁiﬁ?ﬁ] ERN TS RES AR, MK SE R T A E 55 NI 7 Be iR AY
kR, R, EHFEZEEMERER, MPTHEMEERFIREE, NHERNEAEFASE
TEESCH R Z‘ZE']BE?F' Fit, SR EREFRE é?%%)fé?&ﬁlﬂ’yﬁt MR ITRE.
IR ARG EEN . RERRFEEEFFRET —MEANAR, EEXLRNAF, &
RBEEERGEZEAREER, NWHBRRZEBZHESMMISNES
f. FreeRTOS % M api M+'4A

SEBEAFEREXEFEIEEN api £, %1% FreeRTOSFeatures - FreeRTOS

https:.//www.freertos.org/features.html

o
/ !\ KERNEL LIBRARIES SECURITY SUPPORT PARTNERS COMMUNITY ENGLISH ¥ Download FreeRTOS

KERNEL
Kemel Developer Docs Tasks and Co-foutines > Task Scheduling
Home
Getting Started .
e FreeRTOS scheduling
& About FreeRTOS Kernel (single-core, AMP and SMP)
= Developer Docs This page provides an overview of the FreeRTOS scheduling algorithm for single-core, asymmetric muilticore (AMP), and
= Tasks and Co-routines symmetric multicore (SMP) RTOS configurations. The scheduling algorithm is the software routine that decides which RTOS task
Tasks Introduction should be in the Running state. There can only be one task in the Running state per processor core at any given time. AMP is
Task Stat where each processor core runs its own instance of FreeRTOS. SMP is where there is one instance of FreeRTOS that schedules
ates
RTOS tasks across multiple cores.
Task Priorities
Task Scheduling The free-to-download FreeRTOS book contains a more complete description of the base FreeRTOS scheduling algorithm, with

diagrams and examples.
Implementing a Task
Co-routine States

Implementing.a Co-routine

The default RTOS scheduling policy (single-core)

Co-routine Priorities

Scheduling Co-routines By default, FreeRTOS uses a fixed-priority preemptive scheduling policy, with round-robin time-slicing of equal priority tasks:
imitations and Restrictions
# More About Co-routines...
# Queues, Mutexes, Semaphores...

@ Direct To Task Notifications

« "Fixed priority” means the scheduler will not permanently change the priority of a task, although it may temporarily boost the
priority of a task due to priority inheritance.

« "Preemptive” means the scheduler always runs the highest priority RTOS task that is able to run, regardless of when a task

becomes able to run. For example, if an interrupt service routine (ISR) changes the highest priority task that is able to run,
® Stream & Message Buffers the scheduler will stop the currently running lower priority task and start the higher priority task - even if that occurs within a
# Software Timers time slice. In this case, the lower priority task is said to have been "preempted” by the higher priority task.
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B X ENEX RTOS BNMEAINR, MERMNNBERIED trunkey HEHRH RTOS
HEES, BRIERBEIET 5 4MES, 232 app_task, rpmsg,btdm_stack, Ivgl, monitor
1%, APFEBRRENXIINMMESHIEXNEE, IRERTESHRANE,

1. app_task {£55

app_task( *arg)

FR309x % %45 it B

app_task_event *event;
printf({“app_-
> #if
ftelse
event = app_task_event_alloc(APP_TASK_EVENT_RPMSG_INITED, @,
app_task_event_post(event,
#endif
device_pa_init();
device_charge_init();
#if ==
button_init(
#elif =
#elif ==
#else
#tendif
device_pmu_io_init();

dev_motor_init();

while(1) {

app_task_event_handler();

app_task_init( )}

xTaskCreate(app_task, "app", N N o &appitaskihandleﬁﬂ

ESPRTFRA—EIMNT, BERPESHNBESSFHSHBNE ARLENAERN
=, LLMIMR TR S R P —ERTSNEIRR T EMHEER N AES P ELE, A8 A
rhit R KA IR AR IE, SRR A SMNE M AR AR S A4E T IUNEIX MES L
i,
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app_task_event handler(

vTaskSuspendAl
event = (
xTaskResumeAll ()

if(event) {
itch(event->event_type
e APP_TASK_EVENT AT CMD:
app_at_cmd_recv_handler(event->param, event->param_len);
break;
e APP_TASK_EVENT RPMSG_INITED:

app_btdm_init();
break;

case APP_TASK_EVENT HOST_INITED:
app_lvgl init();

-— 1
case APP_TASK_EVENT LVGL INITED:
app_btdm_start();
#endif
break;

case APP_TASK_EVENT BTN _TOGGLE:

I
L
button_toggle handler(* *)event->param) ;

case APP_TASK_EVENT BTN_OUTPUT:

I
L

button_event_handler(event->param);

1

EHAEREETIMEAEIZEE, F0 at 543, rpmsg #EE1L, host WAL ES
, REGERELERRERS, NEHRREREDREMHE RAERERESR (XEXEHN
THIEMSERFREEIRPAEHEMSHARTESE S XEERPRALE, WIRERP
1), BHMYEIEGRE, EREASEE BARNNAREIE. .
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app_task_event_post( app_task_event *event, bool high)
old basepri;
if(xPortIsInsideInterrupt()) {
old basepri = 3
if(high
co_list push_front(&event list, &event->hdr);

co_list push_back(&event list, &event->hdr);

old basepri);
app_task_handle,

if(high
co_list push_front(&event_list, &event->hdr);

else

co_list push_back(&event_list, &event->hdr);

. ]

app_task handle);

YRMNEANBESEBAXEMHF@EMET, BT app_task_event_post A #ITEIE,
ZREEZM T IR, ESFMPMRSREEEE T INEA, HHARECREHE
FANEIgERF, RS0 app_task KIXEFBH, appt E5RBSMBESTIREZITEHT
HEPSUSLIR

EHMNRmLRDN o RSLEAF, & pmu HEIRSEHEER LIRS, B
app_task_event_post ZIXE| N AES HELIE,
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PMU_GPIO_PMU_TRQHandler(

data);
, result);

it (data & PMU_PIN_ :
system_prevent sleep clear

system_prevent_sleep_set

(result &

encode_bit_ status;
if (l(data &
else

if

else

l{data &

encode toggle detected(encode bit status);

encode_toggle detected( curr_encode)

if(encode_bit status != curr_encode)
{
encode_bit_status = curr_encode;
encode_push_key(curr_encode);
app_ t *event;
event = app_t event_alloc(APP_TASK_EVENT_ ENCODE_TOGGLE,
if(event

memcpy (event->param, ( *)&curr_encode,
event->param_len = ( );
app_task_event_post(event, IE

2. rpmsg f£55: NFTAIESE dsp BIERXMNES, AREHEXRL, TRESXXMESHEX
(=1

3. btdm_stack f£55: BFMUARIEXRLIEES, AALTHFROCRMERE, IAFRERE
SEE.

4, lvgl £ : gui LIRS, Ivgl IR EASERF B REXTE, BIATRESUESHEXEE.
monitor {£55: 1ZE5 T ELEEN RTOS /X EFHBITRSITEN @, XK T HTIT
HHRE log EESIRES RN HRFEANRIE, RTC MERIHF.
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LEA app K AES/EFESERERTNEBEEZRS gui TFETH, TEBY
XA gui_task_msg_send EAHITERIE, XN REFE ORI LIXNEIESBIL FreeRTOS £y
SHEBAFIHTAR, gui ESHEERSFIEEHTHENEREFER~AE, HEXEE
EHOCAMEX, FE: BRAXMEO—EZEFE gui_task MR TETEZ &FEA.

gui_task _msg_send( msg_type,
*header,
header_length,
uint8_t *payload,
payload_length,
ipc_tx_callback callback)

gui_task _msg_t queue_event;

gueue_event.msg_type = msg_type;

queue_event.param_len = header_length+payload_length;

memcpy (queue event.param, header, header length);

memcpy (queue_event .param+header_length, payload, payload_length);

if(xPortlsInsideInterrupt())

-
L

BaseType t xTaskWokenByPost =
if (gui_queue_| handleJ &queue_event, &xTaskWokenByPost) ==

return -1;

(xTaskWlokenByPost) ;

(gui_queue_handle, &queue_event, ( TickType_t ) @) l=

gui task( *arg)

gui_ task msg t queueieventﬂ
P e R S W L L

1fs_custom_init( )

1fs_custom_init();

dev_rtc_time_init();
Tvgl_init();

gui_ gueue_ handle = ( gui task msg t));

adc_vbat_start_detect();

setup_gui running();

while(1) {
vTaskDelay(1);
1lv_timer_handler();
rtc_running();
encode_key_release();

if (xQueueReceive(gui_queue_handle, &queue_event, 8) ==

gui_task gueue_callback(&queue_event);

gui task auto suspend();
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gui_task _queue_callback(gui_ task msg t * event)
switch(event->msg_type

case BUTTON_KEY_EVT:

E IN EVT:

if(lv_obj_is_wvalid(prj_parent_cont))

1v_event_send(prj_parent_cont, LV _EVENT_ANCS

CALL IN_EVT:

int8 t call mode = user get call mode();

if(1lv_obj_is_wvalid(prj_parent_cont))
if(call_mode!=5

1lv_event_send{prj_parent_cont, LV_EVENT_CALL_IN,

else

gui_task_queue_callback FiR1EH B XA N SEZH4 Ivgl FAXFRER obj 35,
XEBSHEBEEGHTRLE, SHAENNEEREERLGIEEEFEE,

=. ALBHE

1. wEXH
1.1 {E55eIE
it E—THN BRI LME HR] sdk IERFEZREET HNES, —RIERT
BERHERIBANET R, SHMNAXPEEMTERN . BERERE N RORRE
MA—MESEKLI, LB EENREERBHEREN, KNTUBLE—NMES
KRR, FE X — TaskHandle_t aJ4#, XA xTaskCreate REIE—MES, flan:
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TaskHandle t sensor_task handle;

Sensor_task( *arg)
{
Sensor_driver init();
while(1) {
vTaskDelay(2008) ;
Sensor_handler();

Sensor_Init( )

{

xTaskCreate(Sensor_task, "Sensor_task", 256, 5 +1), &sensor_task_handle);

BT —MESRMENIB R RBFLIENER, XBEFE—EZEM vTaskDelay 5
IEFREEHSIES BN api it BEMESHABRESIELH cpu FHANGHMES,
TE—E S A, XS HIRE B CHXRIERH TR, XBEFFEENEM Tick
WA RE T AR, YRR TERERE 1ms — Tick, Y REMNEIBEERTZEE gui
S EREFT IR guitask msg.send kix, FTEZ#HEF app ESHXEXH
app_task_event_post KiX, MRFEFEMIESFZEEIEL TSEXFHMEONL
WKMo
1.2 JHEBAF

JHEBFIE—F RTOS IRHHMNRSED, BTEESS MRS FEF 28 Z R
. 7£ FreeRTOS #, JEEBAII A FES S MRS FREFEESEMABS, FE—1
FENMESFSTUBIT RTOS IZBREMARIFHREBBER, BEAELUSX
gui_task_msg_send AEBILIN .

2. RTOS HEEFEZEM
21, BOEREENGFEA, BREZNMSEAXZ—INE2REENER, NRLAAE
HIERATHEMALRESERTRERY, AASEIARE, REZMESEHSFER
EIfY api BEUE O ARILMAH BB ENMABFESEHRTRIP, LIRS flash B93Z O,
XERMA—NEFRIEPENESHEZRBEAMMRIFS S| ZHBE:
a) BEBRMGIEBEMES, taskl, task2 BMESEEEN BT E al #HiTHER

£,
b) ZELTE al++HIRILCHER, TUBEBERED 4 BT 0P REENE.
0x0800163C 4C3C LDR r4,[pc#240] : @0x08001730
0x0800163E 6821 LDR r1,[r4 #0x00]
0x08001640 1C49 ADDS r1,r1#1
0x08001642 6021 STR r1,[r4,#0x00]

LEMNAFFRIE al F9HIHEERE] 14 FFEF.

2.3 ra IEE A HEEEER 788 11 B, WA ETE ol YFIE.

3 EFee rl PAYEND 1,

43575 1l FRFESEE 4 i5E AL, TERX al TEMEIGRE.
o) TINBRHZEMENRIERATIL—KIES, BIESETRETE, tE— N EEF
B, Y MESEEEZTR—RK al++iF al MERIZER 3, BR2EZEDXME
B, H taskl MATERPRIITES 2 &, XEHE task2 BILARESHTHT taskl £
P17 task2, BARFMGHFESTESR 4 NERER 1, 4 task2 BTN ERHETT



¢ FREQCHIP
2 R
| [#3F]
taskl, XARENZERESHRFENTFRER, 14 FEREE 1, BREHNIT 3,
4 FR, XHEBINER al WERKE 2, BEANHEERMNMHMNEXFHRS HILE -,

KA C\Users\LH\Desktop\liuhao\FreeRTOS_01\FreeRTOS\Demo\CORTEX_STM32F103_Kei\RTOSDema.uvprojx - pVision
File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help

=2 N- I Y | @ = | | &= =
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| m vhApplicationStackOverflc « 32& ﬁ | @ - |

FEOowee o v DR B S i @20 @ @
Registers 3 El Disassembly
Register 0x08001636 4000 DCW 0x4000
0x08001638 0004 DCW 0x0004
0x0800163A 2000 DCW 0x2000
=g L
ox0200163C 4C3c LDR r4, [pc, #240] : @0x08001730
0x0800163E 6321 LDR rl, [r4,#0x00]
o gxgggg--- 0x08001640 1C49 ADDS rl,rl,#1
3 . A A "
ot P 0x08001642 6021 S5TR rl, [r4,$0x00]
R7 0x0000. . . 7 e Emb R EsEEASA ees T
BS 00000, 0x08001644 RO3B ADR r0,{pc}+0xF0 ; @Ox0B8001734
%] Oac0000. . . < '
jau] 0x0000. . .
il 00000, . . ] mainc | | ] tasks.c
Riz 00000, . . —_— -
E13 (5P} 0x2000. . . #e ne TASK_DELAY_LOOP_COUNT
El4 (LR} O:x0500. . .
R1E (FC) 0x0500. . . . 4o .
#- xPSk 00100, .. uint32_t al
+- Banked vTaskl pvParameters
+- System
= Internal
Mode Thread
Frivilege  FPriwil. ..
Stack FSFP o
States 143223 al_ .
Sec 0. 00s0. . printf("al:
vTaskDelay

vTask2 pvParameters

al
printf("a
vTaskDelay

] Project | & Registers <

Command

Load "C:\\Users\\LH\\Desktop\\liuhao\\FreeRTOS5 01\\FresRTO5\\Demo\\CORTEX STM32F103_Keil\\RTOSDemo.axf"
B5 “W\RTOSDemo\main.c\&7

A EZESEEPEREOD—NMRSESHE, IEHEEFSSPHRZNTRN, F
EX A BRI IRIEBIEE AR ERIT -2, REHEEALIATIUNSERA] sdk
TRPEEINB flash ZEAHE, TEHFHERPOTE, ZRETMBIHANRRX
IR, T EIT taskENTER_CRITICAL()&taskEXIT_CRITICAL() ¥ N IR b 5] {5 A
vTaskSuspendScheduler()&xTaskResumeScheduler()i#NIB H .
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9 uint32 t al

30 SemaphoreHandle t Test Mutex

31 vTaskl pvParameters

32

33

34 [

35 xSemaphoreTake Test Mutex, portMAX DELAY

36 al

37 xSemaphoreGive Test Mutex

38 printf("al:%d\r\n",al

39 vTaskDelay

E1%

!

12 pvParameters

13 &

4

15 £

16 xSemaphorelTake Test Mutex, portMAX DELAY

7 al

18 xSemaphoreGive Test _Mutex

19 printf("al:%d\r\n",al

0 vTaskDelay

1 |

32

22, EFHEFEE@EM RTOS F api #O XA, FHTEEEARZ A FromISR 45
ErERE, bR OhiEmER—AE8dE EBRTERMNIAXEESER, X
R AIHEIE A xQueueSendFromISR, {£55- %118 xQueueSend B o],

23,  ESHA RTOS RGHA/NDEL, RTOS #A/NE FreeRTOSConfig.h X{FHIEE
configTOTAL_HEAP_SIZE ZRECE X MRIE LRI LIEF ram EAERKIFERGER
BRI, ESHEANNECIRESHERE, E5%EMN RTOS Rtk Em#H TSN
’r, ITEESEA/NEN:. BE—RREHRERANTEAZINERZERNR
m, PUBE—THEBRNECONME. FEZERBEBEE. 5. REMUIUE
RNERSERFERR . BBNAFHERNNTNELIESEREER—R, RE
BT vTaskList BREFUZ TN EE LEESRERBEABHTEE.

24, RTOS RGRSEFHT SYSTICK ERfE:, MABRAEREH,

25. B REMNEEC B85 http://www.freertos.org/FAQ.html
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