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FreeRTOS % H api 'A

SEE TP RFE I IR api (], #E82:\ FreeRTOSFeatures - FreeRTOS

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

T —
."1!-.;.___ KERNEL LIBRARIES SECURITY SUPPORT PARTNERS COMMUNITY ENGLISH ¥ Download FresRTOS

KERNEL
Kemel ~ Developer Docs ~  Tasks and Coroutines -~ Task Scheduling
Home
Gedting Started -
FrooRTOS B FreeRTOS scheduling
. L EreeRTOS Kemel {single-core, AMP and SMP)
= Daveloper Docs This page provides an overview of the FreeRTOS schaduling algorithm for single-core, asymmaetric multicore (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
- where each proCessor Ccorg runs its own instance of FreeRTOS. SMP is where there is one instance of FreeRTOS thal schedules
RTOS tasks across multiple cores.
Task Pricritios
Tesk Scheduling The free-to-download FreeRTOS book contains a more complete description of the base FreeRTOS scheduling algorithm, with
diagrams and examples.
Implemeanting a Task
Co-routine Stales
Corouon P The default RTOS scheduling policy (single-core)
Scheduling Co-routines By default, FreeRTOS uses a fixad-priority preemptive scheduling policy, with round-robin tima-slicing of equal priority tasks;

Limitations and Restrictions
& More About Co-routines...
# Quenes, MJlexes. Semanhores...
# Direct To Task Motifications

= "Fixed priority” means the scheduler will not permanently change the priority of a task, altheugh it may temporarily boost the
priorty of a task due to pricrty inheritance.

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

becomes able to run. For example, if an internupt service routine (I3R) changes the highest priority task that is able o un,
* Stroam & Mossage Butfers the scheduier will slop the currently runaing lower priority task and start the higher priority task - even if thal occurs within a
# Software [mers time slica. In this case, the lower priority task is said to have been “preempted” by the higher priority task.

1-6 BA TR EXHZER
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2. RGAEREH

I L BN RTOS A AN EARINR, IAETRA 14 H BT84 trunkey HE4EH RTOS
FRAESS, HATHEZR PO T 5 MESS, 70742 app_task, rpmsgbtdm_stack, lvgl,
monitor {155, FI P AEREREAESOX  IAMES SIS, it BTSN

1) app_task 1£%%

5 S TR —2E M, IR TS5 E N PHZE S SR JLB RNME, SRS TRR 2
(i, B an A5 AR 55 o 50— SR R 38 T A 3 38 7 A 2% v 23 4
B, NEELE T B JS A AR AR A, SR AN At 4 S PR B SR T AN
BIKXAME S Hh R AL

app_task( *arg)
app nt *event;

printf(“ap

#if
ttelse

nt = 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

device pmu_io init();
dev_motor_init();
while(1) {

app_task_event_handler();

app_task_init( )
il
xTaskCreate(app_task, “app”, » » , &app_task_handle);

2-1 app_task R~
A A B pR EY R T S B AR B, D at $E AL, rpmsg WILA1L, host MILRLEE

FF, RBIER BRI RS, NFAFRER B SRR E, AR IR RES: X R
EEON T B IR R T U A AT Ho At = P Se AT 5530 o AR BER R AL,
MWEER TR, AW ET AR, SIS HE, S R e S
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app_task_event_handler(

app_tas ent *event = B
vTaskSuspendAl
event = p_ta event *)co_list pop front(&event_list);

xTaskResumeAll();

ch(event->event_type
APP_TASK_EVENT AT CMD:
app_at_cmd_recv_handler(event->param, event->param_len);
k;
APP_TASK_EVENT RPMSG_INITED:
= 1
app_btdm_init();

#endif
= APP_TASK_EVENT HOST INITED:
app_lvel init();

== 1
case APP_TASK EVENT LVGL INITED:
app_btdm_start();
#endif

break;

se APP_TASK_EVENT_BTN_TOGGLE:

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

se APP_TASK_EVENT BTN _OUTPUT:
I
L

button_event_handler(event->param);

1

2-2 EHAL TR R 2R 5
MIRATEAT N AL S HIf Ak SR E A, @It app_task_event_post % M3 T KX,
BRI A 1 I SR I AT 55 R A W R 5% ek R A RT LR, T B O SR S B A
NEEER Y, AR W) app_task KIE(ES-E A, appt (155K 2 W HZES D BE /T AT H
KALH
EIRA IS E 1) 10 IRAS AL 9, 7 pru H W7 R 55 B HCE TR S AT RPIRES 8
app_task_event_post 1% I8 AR5 L AL H .
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app_task_event post( vent *ewvent, bool high)

old basepri;

(xPortIsInsideInterrupt
old basepri =
if(high
co_list push_front(&event_list, &event->hdr);

else
co_list_push_back(&vent_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) ;

2-3 app_task_event_post & ¥ 71l
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= AN

FREQCHIP

PMU_GPIO_PMU_IRQHandler(

data =
result =
data);

result);

k]

(data & PMU_PIN 9)

ystem_ prevent sleep set

(result &
encode bit status;

it (!(data &
el

s5e

it (1(data &
else
encode_toggle detected(encode_bit_status);

[& 2-4 PMU_GPIO_PMU.IRQHandler & # 7~

curr_encode)

encode_toggle detected(

f(encode_bit_status != curr_encode

encode_bit_status = curr_encode

encode_push_key(curr_encode) ;
app_t vent *event;

app_task_event_alloc(APP_TASK EVENT ENCODE TOGGLE

event =

if(event
J&curr_encode,

memcpy (event->param
( Nk

event->param_len =
app_task_event_post(event, );

[& 2-5 encode_toggle_detected eR#/R 1l
A B BEXMES R E -

2) rpmsg {£55:
WS RIES, R,

TS dsp 18

3) btdm_stack 1145 :
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W U RAL B 55, P B/ L N, BOAATESUE S ICE
4) lvgl{£:%5:
oui AFIAES, Tvgl i TR IR IS, SRR S AT 55 AR
5) monitor 1155 :
AT S5 EEAC B AL RTOS A RAT 55 IS AT IR AT BN i, I T AT AR 5 |G
log BAEFIRA, IR B TTE T I AWRA,  RTC I [a] il 35 55 .
6) AESSIAEE
3A] app N HIAE S5/ 20 AR 55 F MO TP 0 Bdls B4R 8 45 gui A£55 Bonly, 72
XA gui_task_msg_send B TR I%, 1K/ B H0H: 11 20K B4 TR 203 ik
FreeRTOS HVH B ASIHEAT 1%, gui 455 AR WK AT TH S 25T AL BE DL B B85 1) 2
A, THERMTFEE CHINE Lo
TR AR N —EEEE R gui_task HIAAW BIBAT 5 ARt .
gui_task msg_send( msg_type,
*header,
header_length,
uint8_t *payload,
payload length,
ipc_tx_callback callback)
gui_task_msg_t queue_event;
queue_event.msg_type = msg_type;
queue_event.param len = header length+payload length;

memcpy (queue_event.param, header, header_length);
memcpy (queue_event .paramtheader_length, payload, payload_length);

if(xPortIsInsideInterrupt())

BaseType_t xTaskWokenByPost = ;
if (gui_queue_| handle, &queue_event, &xTaskWokenByPost) =

return -1;
else

(xTaskWokenByPost) ;

(gui_queue_handle, &queue_event, ( TickType t ) @) Il=

return -1;

return @;

[& 2-6 gui_task_msg_send & H /Rl
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1fs_custom_init();

dev_rtc_time_init();
lvegl init();

gui_ queue handle =

adc_vbat_start_detect();
setup_gui running()

while(1) {
vTaskDelay(1);
1lv_timer_handler();
rtc_running();
encode key release

it (xQueueReceive{gui_queue_handle, &queue_event, 0)

gui_ task gueue_callback(&queue_ event});

gui task_auto_ suspend();

2-7 gui_task ERHI7R 1l
gui_task_queue_callback FHR4EH 2 ALRE 0 N2 E 1 8 45 Tvgl AT obj X R
X BLE I e A 7 Uk o 2 R A B AR D] 1 R S B T 2 A B BAR G A

gui_task_queue_callback(gui_task _msg_t * event)

itch(event->msg_type

E_IN EVT:

if(lv_obj_is_wvalid(prj_parent_cont))

1v_event_send(prj_parent cont, LV_EVEN

JE_CALL_TN_EVT:

uint8_t call_mode = user_get_call _mode();
if(lv_obj_is_valid(prj_parent_cont))

if(call_mode!=5

lv_event send(prj parent cont, LV |
else

2-8 gui_task_queue_callback R ¥/~
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3. RStz

3.1. JRFE LA

3.1.1. % e 8

W E— A AT DA ATE T sdk HEZE T ORI T HMMESS, — DL AE
WK IRETR R, UTAVF R PAHALT R . 85 RG0 0 — A KB o —
SRS, HLAnFRA T E I R AR AL AR OB N, AT DL G — MRS 2 0B, S
X —A~ TaskHandle_t #J#%, K] xTaskCreate RAIE— S, .

TaskHandle_t sensor_task_handle;

Sensor_task( *arg)
{
Sensor_driver_init();
while(1) {
vTaskDelay(20080);
Sensor_handler();

Sensor_Init( )

{

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

3-1 B {ES B
QU 1 — M55 S AR A0 PR RS B S H, X BV — 7 BN vTaskDelay 80454
LS A B SO AN Phap il M AT S5 3 NFHIERS LR cpu (RIS HAAESS, ARE—E &
L XA SHORYEE ORI O T RS, X B SRR E AN Tick WA Re AR et 4
W&, ARG EEE R 1ms —> Tick, 24K B ZLEE %15 2] gui AF55 S m LU
gui_task msg_send Ki%, ZEAL#E] app (55 KH app_task_event_post &i%, IR
AL FARAT 55 P A3 Hds th 7] 225 TN ) S5 kA

3.1.2. JH EBAF)

THEBAFIE—Fh RTOS $RBEHIAR ST 4% 1, F T AEAR 55 B W Al 55 7R P 2 e A% 34 Hicdis
£ FreeRTOS 1, ¥ 2 IS Fe VAL 55 B TR 55 5 R2 37 4 T SN B A, I H—A el ME
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A LLid R RTOS WAZ AR5 A 3REGH B, FARSEILZ2% gui_task_msg_send 5K
Mo

3.2. RTOS HmEFREM

1) /b4 R R A P
B 2 MESAE L E— AR R, AR U B 5L R ZE I L FE5
BT RIERY, ARSI, R 2 AMES 28 2 api o6 2508: 1 RS
N A I S 2B H#AT RS, i s flash #U#H . 3X B IRATH — M1 7K 509
ZAME S S EBHRAMM AR 2 5K R
a) HEBIEMIMES, taskl, task2 PIAMESS HIHHX & R R al #H4T HIGHAE.
b) EEZE al+HICHMARS, FTLE MRS 4801817, 730l KB5S

0x0800163C 4C3C LDR  r4,[pc,#240] ; @0x08001730
0x0800163E 6821 LDR  r1,[r4,#0x00]
0x08001640 1C49  ADDS  rl,rl,#1
0x08001642 6021  STR  r1,[r4,#0x00]
i SEMTE al Mk S rd AR
i rd F A EEUE B A AR rl P, R AR al HTE.
iii.  REFAECT RE 1.
iv.  HEFAE ] BOUHES RIE 4 SR AEHAE, SR al A8 1) B ERE.

o) FIULEFGEREMRE R AL %I04, BB AR T, st — A AR
B AT S B IE 24T 78— al++B] al (M RAZAS A 3, (H &% FE B Fhig
B, 4 taskl PATH R RPATTEEE 2 8, IXWHE task2 @R ZAT ST T taskl
FHPAT task2, MARAEIIANAAIE AT A2 rd WERRIE 2 1, 4 task2 84T 8B [H] 2
IZAT taskl, XEVRE IS BT SRR TG R, 4 FAERERE 1, 4kt
PAT 3, 408, XFEARIMEE R al PENGR 2, B RAE 2 BRATHUH A X FE R
EH I 7] et
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K C\Users\LH\Desktop\liuhao\FreeRTOS_01\FreeRTOS\Demo\CORTEX_STM32F103_Keil\RTOSDemo.uvprojx - pVision
File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help

=" §| 1 lﬂ'l | L@ | o : | [ vapplicationstackOverfic~| 5k ﬁ| )] '|
XEBO BP0 DRBEaEE-2-N-2-@-|%-
Registers 3 E Disassembly
Register ||,,alue | 0x08001636 4000 DCW 0x4000
0xX08001638 0004 DCW 0x0004
0x08001634 2000 DCW 0x2000
2g. 1.
0x0800163C 4C3C LDR r4, [pc,$240] ; @0x08001730
0x0800163E €821 LDR rl, [r4,$0x00]
0x2000. .. 0x08001640 1C49 ADDS rl,rl, $1
B 00000 .. 0x08001642 €021 STR 1, [r4,#0x00
B 0x0000. .. *US = o tl,[r4,70x00]
hiX] 00000, . . = FESEES USSR ST
i 0000, 0x08001644 RO3B ADR r0,{pc}+0xF0 ; @Ox0B001734
bt 00000, . . < '
R0 00000, . .
Rl 00000, . . ] mainc | ] tasks.c
R1Z 00000, . . = -
R13 (SE) 0x2000. . . 77 E e TASK_DELAY_LOOP_COUNT
R15 (PC) Dx0B00. .. 78
! - . e
¥ xPSR 00100, .. 79 uint32_t al
+- Banked 80 vTaskl pvParameters
+ System 81
= Internal
Mode Thread 82
Frivilege Privil. .. 83
Stack FSE o
States 143223 . 2l . "
Sec 0.0050. .. 85 printf("al:
86 vTaskDelay
87
88
89 vTask2 pvParameters
=[]
91
92
93 al
94 :
95 vTaskDelay
96
97
98

929
160 -

ﬂ Project = Registers r

Command

Load "C:\\Users‘\\LH\\Desktop\\liuhao\\FreeRT0S 01\\FresRTO5\\Demo\\CORTEX STM32Fl03_Keil\\RTOSDemo.axf"
B5 \\RTOSDemo\main.ch g7

3-2 B SL 4wl
KILTE 25 KRG T E T 0] — M AL SR, B2 AR 5Pt = R Er, &
TER A B RBU DL IR ZE AT (o] BB ORI — B, R B BAR S AT A S AT sdk
TAEH I SANE flash (4 O 33E, AAR TRV AR W~ B ARt n] DLIE Ik NI 5 X
1Ay, TTRAIE L taskENTER_CRITICAL()&taskEXIT_CRITICAL()#ENIE H, 7] DA
vTaskSuspendScheduler()&xTaskResumeScheduler()iE N B Hi .

Copyright© 2021 i & i i AR A Page 15


http://www.baidu.com/link?url=w-nQslJx-wo4-AcjtxXg3dsHx8p3tW1zyb7S9ojKTkPiyHdyZeuGiZxVrLEGCsOr

FREQCHIP =& t#

FR309x RZ4tFE U1 v1.0

2)

3)

4)
5)

9 It uint32_t al

1% SemaphoreHandle t Test Mutex
31 vTaskl ' pvParameters

32 -

33

M=

35 xSemaphoreTake Test Mutex, portMAX DELAY
36 al

37 xSemaphoreGive Test Mutex
38 printf "al:%d\r\n",al

39 vTaskDelay

e

n't

12 vlask2 pvParameters

3

Y3

5 E

16 xSemaphoreTake Test_Mutex, portMAX_DELAY
37 al

18 xSemaphoreGive  Test Mutex
19 printf(“al:%d\r\n",al

e vlaskDelay
n
32

{145 115 H 7 HL T 456 F) RTOS H api 2 11 (91X 51

Hh T LR FH IS 00 FromISR &5 IR, L an e v i i el — 288, 2 ad 3
BB R IEFUESS BLH, XA 7 2 A xQueueSendFromISR, 445 Hifil FH
xQueueSend B[],

L4 Hf RTOS R4k K/ 4 i

RTOS #% K/ME FreeRTOSConfig.h SCfFH1 1% & configTOTAL_HEAP_SIZE %K/t & 1X
ANHRYE 2 B LAEH ram (B SRR BEARE B E KD, RS HORINMERIEAE SN i E,
£k M RTOS R Gukk BIRIFAT BN /B, THEARSHOR/NM L B —J %L
e I A T BE T B RO AN 20, DA B — SRS B AR RN B. REE B R R
A B2 R L N ERRESORAFSE I 2R . B3I B R/ AT LK 24
RITESSH R B R — A, SRJFIEIE vTaskList B HUS AT A5 24 BT 55 A8 A A% 0 A7 1
9,

RTOS A 4iff 2Af T SYSTICK fEf 8%, N EANE AL .

B 7 G I ) S BE R http://www.freertos.org/FAQ.html
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ER&RTTH

WAL R AT X 5 P37 it AL SR B H L
Ri®: doc@fregchip.com.

VAT www.fregchip.com

#H%8: sales@freqchip.com

HiE: +86-21-5027-0080

AR AT B8y LB A BOR L s o i AT IR =R s D il R

208 VIR, AR N RALAG RS R, fASC i e . w R

B AEAN AT IE RSO0 Bl A X 7 iy BOA SCRSEAT S 2. AB I I amAOBUR] o S8 AR LT
WETHITRAS B T 27 il R BT AR G B
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