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TEMER TAEZ AT, % 1 — e AR ERE AR, PR (RT-Thread A iZ25 il pdf)

R W7 RT-Thread 7EAKTEE#iHd, HACH 4% RT-Thread V4.1.1, Bt AR5 m] G5 5
HURATIRAA TN, AR5 ST TSR N, VAL FRARHEAT 22 5]

1.1 HEETE

e TAER H B2k 9223 1 ## RT-Thread iz 1734355, ¥4 UL RT-Thread Studio 4%, #% RT-Thread
BT . BATERAEEERE K1 ST AR.



RT-Thread 2k 1 5 &5 Fit 1.1% HE&ITE

1.1: £k 1 5IFKIK

1.1.1 RT-Thread Studio &5

1. AidiERe223E RT-Thread Studio

2. 7f RT-Thread Studio f#] SDK & %8 tp T FF &K R U 40

v o1 RT-Thread Source Code
[] 88 4.1.1 (2022-08-22) 341 MB @ Installed
4.1.0 (2022-04-01) 141 MB Mot installea
[] 8 4.0.5 (2022-01-10) 122 MB Mot installed
[] 8 4.04 (2021-10-28) 115 MB Mot installed
[] 88 4.0.3 (2021-03-18) 104 MB @ Installed
— R 402 200.0.0 2200 55 b8 D lnstallad

1.2: R T#

RT-Thread RT-Thread £:X 1 SH#%Z 3 FH} 2


https://www.rt-thread.org/document/site/#/development-tools/rtthread-studio/um/studio-user-begin

RT-Thread 2k 1 5 %2> Fi 1175 sk AR

L] EF SNINLIE LTINS AN AL PRI D analiegd

[] (2% STM32L496-5T-NUCLEO Not installed
[](# STM32WB55-ST-NUCLED Mot installed
[] % STM32WL55-5T-NUCLED Mot installed
[] % STM32G474-ST-NUCLEO Mot installed
[] 2 STM32F103-100ASK-PRO Not installed
[] % STM32F407-RT-SPARK © Installed
w [+ Synwit

[] % SWDM_LQ64 32SRE04 Mot installed
[ 2 SWM320VET7-SYNWIT-5V Mot installed
[] 2 SWDM-QFP100-34SVEAT Mot installed

| | Wi, =

B 1.3: B

3. B LA CBrid TREr] DLEE TR TR, AT DU TR TR, WA 3T 7R 01_kernel 58/
TREM A,

RT-Thread RT-Thread £:X 1 SH#%Z 3 FH} 3



RT-Thread 2k 1 5 W% Tt 1.1% HE&ITE

BIEERT-ThreadTlI H .
B ATIEEFRR, EERT-Threadhz®:, HE—TER i
i Project name: |test
FRBREMED)
DART-ThreadStudic\workspace\test SISER)
OETR (@ ETEIR
|
|
FFEtE : | STM32F407-RT-5PARK w
BSP: 1.0.0(offline) e
. BRIE -
; RT-Thread : |4.1.1 v
1
1
T s | ST-LINK o £ [SWD v
1
1
;
?) <t—#@ TN SR B
1

& 1.4: g/ H

4. BIERINZ 5 g%
5. GEICIR, HEEITRM, T EAUS

RT-Thread RT-Thread £:X 1 SER&F S F4 4



RT-Thread 2k 1 5N

S ES 1.1 % #is TE

1.1.2 TITREERNA

£ RT-Thread Studio ##ridt s THEE, WL RI TREPAAELLT H3, 2002

* rt-thread Settings: it & X+

« applications: B A, WAL & — 2 H T2 21 R BIARES
* board: ALK

o libraries: STM32F4 [l /% . @ H4MEIRENFE T

* rt-thread: rt-thread J5f%

W v DO R AR i #E applications H% k.

1.1.3 FinSH

1T BTNz

RT-Thread #t FIinSH h&g, H TS &R 251155, msh £/~ FInSH AT —FE G dr S 171,
A R AT LA 25T dos/bash 2L 4i 1) shell #ir4.

tedn, FATArLoE

msh >help

A “help + [F1 427 80 BHEA% T Tab 8, %l 90 REPSRTA @S, T

RT-Thread shell commands:

clear

version
list_thread
list_sem
list_event
list_mutex
list_mailbox
list_msgqueue
list_mempool
list_timer
list_device

list

help

ps

free

pin
dynmem_sample
event_sample
idle_hook_sample
interrupt_sample
mailbox_sample
mempool_sample
msgg_sample
mutex_sample
pri_inversion
producer_consume
scheduler_hook
semaphore_sample

RT-Thread

clear the terminal screen
show RT-Thread version information
list thread

list semaphore in system
list event in system

list mutex in system

list mail box in system

list message queue in system
list memory pool in system
list timer in system

list device in system

list objects

RT-Thread shell help.

List threads in the system.
Show the memory usage in the system.
pin [option]

dynmem sample

event sample

idle hook sample

interrupt sample

mailbox sample

mempool sample

msgq sample

mutex sample

pri_inversion sample
producer_consumer sample
scheduler_hook sample
semaphore sample

RT-Thread £2:X 1 SA%F I Fi 3



RT-Thread 2k 1 5 W% Tt 1.2 NN TSR

thread_sample - thread sample
timer_sample - timer sample
timeslice sample
Reboot System

timeslice_sample

reboot
msh >

BEES AT LA N B 2 TR i a4, anda N list_thread iy 2 B8 R Y AT IEAEIBIT LR, SR ERN
tshell (shell Zk#2) £kFE5 tidle (SHERE) ZH2:

msh >
msh >list_thread
thread pri status sp stack size max used left tick error

tshell 20 running 0x000000c8 0x00001000 14%  0x00000004 OK
tidleO 31 ready 0x0000005c 0x00000400 16% 0x0000001c OK
msh >

FinSH HA7fir & HanthEThfE, A< IED 745 LA TE, EREX D KAS), $%F Tab #,
M R GELARIE LA SRR R, WRG P ERCETNIFRIME RG-S, WREKB SRR 2, W
ESEEEE ST TGRS

. EAFH version 4, AILASGHIAN “v?, R Tab 8, WLARIMARGSE N e THRK Vv
kR4 version, A HEEERZ, BIEEZmLHPITE R,

1.2 RN EEKGFE

AT UAEREERS, THREI N, DU RN TSRS, 7 W% kernel_docs, W%
N AEIR

Al RT-Thread main()

S tH— shell @4

H 2B AR
BIE—ANERE (S, 231&
LR RN 1]y R e 1
VR 2R T

R A T

Il X

IR G0 E I 4%
WG S & A/ M
OWREJRE: RERIEK
NS

- NRHEAE

NNENENSYIN

- A EhAS A

- AT AR

S T -l o D o

o e Y
DU W N RO

RT-Thread RT-Thread £:X 1 SER&F S F4 6
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5B 2E

AR RT-Thread main()

main() % #i7E RT-Thread /2 main ZF2 I H KR %, — P main 258 .

2.1 BziA O rtthread_startup()

main ZEFE 24 rt-thread /53012, rt-thread J5zh A [ rtthread_startup() g%l fis:

int rtthread_startup(void)

{
rt_hw_interrupt_disable();

/* REIaE A */
rt_hw_board_init();

/* 575 RT-Thread R4 5 */
rt_show_version();

/* WEEVIGEL </
rt_system_scheduler_init();

#ifdef RT_USING_SIGNALS
/* fE5 WM */
rt_system_signal_init();
#endif /* RT_USING_SIGNALS */

/* main L FEW A4 CEI Q) main £ ) */
rt_application_init();

/* timer EW B LFEVI G */
rt_system_timer_thread_init();

/* idle WLV WG */
rt_thread_idle_init();




RT-Thread 2k 1 5 N5 Ft 2.2 %5 A7 main £ifE rt_application_init()

#ifdef RT_USING_SMP
rt_hw_spin_lock(& cpus_lock);
#endif /* RT_USING_SMP */

/* BB R */

rt_system_scheduler_start();

/* never reach here */
return 0;

KE o BB, KRBT A AP )

1. VG RGAHCIET;

2. VB RGN S, BlaneEr 35, WSS, (59

3. €% main Zf%, £ main i N S SRBHUR GHAT VI A6 s
4, VIR SR FE . SINLAR, RS .

JREHE R AT, RGO LA AT rt_thread_startup() J5 HFASL iz T, BN1E4T s
REFMRRGRE: FERANRERZE, REAENE DL HIET, WA RN, EFRr 25
FAF R 2 G i v PR 2R A

rt_hw_board_init() 7R AL #HixE, NRGRMOBE. & OHIIR, RS G Zom e
FIXAEM, JESRGIBTE B NS DR,

2.2 f1i# main Z7Z rt_application_init()

AV BB i 1) rt_application_init() K% IF, 7 LUE ] main k%3] main() ek

void rt_application_init(void)
{
rt_thread_t tid;

/* BB WESAE main &, AN O KEE main_thread_entry */
#ifdef RT_USING_HEAP
tid = rt_thread_create("main", main_thread_entry, RT_NULL,
RT_MAIN_THREAD_STACK_SIZE, RT_MAIN_THREAD_PRIORITY, 20);
RT_ASSERT(tid != RT_NULL);
#else
rt_err_t result;

tid = &main_thread;
result = rt_thread_init(tid, "main", main_thread_entry, RT_NULL,
main_stack, sizeof(main_stack), RT_MAIN_THREAD_PRIORITY,
20);
RT_ASSERT(result == RT_EOK);

/* if not define RT_USING_HEAP, using to eliminate the warning */

RT-Thread RT-Thread £:X 1 SH#%Z 3 FH} 8



RT-Thread 2k 1 5 W% Fit

(void)result;
#endif /* RT_USING_HEAP */

/* JEF) main R */
rt_thread_startup(tid);

/* main ZEFE N O B % : main_thread_entry */
void main_thread_entry(void *parameter)

{

extern int main(void);

#ifdef RT_USING_COMPONENTS_INIT
rt_components_init();
#endif /* RT_USING_COMPONENTS_INIT */

/* main FEAEANFEFES THMH main K% */
#ifdef __ ARMCC_VERSION

2.3 % F /AR A main()

#elif defined(__ICCARM__) || defined(__GNUC__) || defined(__TASKING_ )

{
extern int $Super$$main(void);
$Super$$main(); /* for ARMCC. */
}
main();
#endif

}

XA A S T main.c X4 H main( R T,

2.3 HPKEAO main()

main() & %2 RT-Thread f#H PRI H, B A BAE main() B RME SRR f T
01_kernel ¥ T.#2, X applications 3¢ T i main.c 30, #nfa 8 M, wnfE A rt_kprintf

HEATHTER
int main(void)

{

rt_kprintf("Hello RT-Thread!\n"); /* ¥l A 474T B */

return 0;

iR LAR, AR NEISAT. 20 T AT N A COM H (s 1152000, FILLE B RGHIH

g HE UL BrE 4T E) “Hello RT-Thread!” :

RT-Thread RT-Thread £:X 1 SH#%Z 3 FH}



RT-Thread £k 1 5 N#Z5 > Fit 2.3 ARG A T main()

.
- RT - Thread Operating System

PN A 4.1.1 build Jul 17 2823 11:17:06
2006 - 2822 Copyright by RT-Thread team

Hello RT-Thread!
msh =i

& 2.1: #7H0

RT-Thread £ X 1 SA#ZZE S F M

10



S4— shell #%

FEFHENUR SRR P, B ARGMBLCAT, B0A Rbs, SERAA8®E. MRS58 T
We? ST ANV T AL AR T S A %, WERT . JERBEE TR A RE, Sonds.
AL O TN PRAERC B, (HULI (3R E RGOEA SRR A i, tHRAURIRI T A 7 —Mfh, e
SRPRANG S, WRZE, RRAHRIEALS, R RIERSPITNERREIS . EMEFE R
Sh oL BAERAE R GRS, T LUE AR shell.

IRA A BT T M T RS PC UL RGE N, 7 W87 N Hh: #. USB. LLKM. Wi-Fi
o —ARIEM shell WRAZSCREZFERTT A ETME. AT shell, MRS RKEFMHEN BT
—EEEEIINF R, TR BEARDT B SR A SIS AT 0L, Il ay A= RS AISAT o Feal R AR I KEY
B, f 7 shell, JFA#HRR T REERKE N2 @2 4k, WEER T shell IR AL, ool ol g £ i) 2
B ARG Hbe sk KL, ARREITH BYIE RN 1]

FinSH #& RT-Thread i #r 247414 (shell), IF&3T Fx e &4 i), FinSH k5N
[finf]. #e5eAz, FATEX FInSH i TAE 7 3L Al S H 3 2 14 2 FInSH 43 8 IR T il
3.1.1 FinSH &1

FinSH 7 RT-Thread [y AT 4L0F, 24— B/ E A AT R RERZ D, EZEATHSRE
EARGMER . ERLMER S 0/ UKK [ USB 55845 PC HLZEATEAE, AEIFRINE I EIFR



RT-Thread 2k 1 5 N5 Ft 31%

pl

R5232

3.1: FinSH @£ # K

AP ER IR e %, FEBIASRITL 11, USB, %% )7 08 A 4 164 ¥ .10 FinSH, FinSH
SRS, WEVTIFE A RS, PIRARRE S, PATREUR I, OB
BREIE, H2h R R AR L

Mg CE B S i 2, FInSH a2 AT HAE, 0 FERFTR:

‘ FinSHEFE I

|
i
i
|
|
i i E
i
|
|

>
T W i 4

I

VPR AR P, FFT R RE E

I [A] 0, 1T 4

‘ FinSHEE I

& 3.2: FinSH ar$#ATiRER

FInSH SCHRFRURISIEDIRE, RYHE R e 2 BATAURIE, RARIRKIEEE, 4 =JF 5 FInSH ZI#E,
TR G 2 4tk

FinSH 3Z#F Halfb 4. B a5 DR, i it b At nl DR T (/948 F X L8288, FinSH
SCHRFIAL U TR R TR -

RT-Thread RT-Thread £:X 1 SH#%Z 3 FH} 12
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RT-Thread %2k 1 5 W& T 3.1

Egs ] Dipedtiig

Tab 4 HBAMMEM TR AZ T Tab 852 ITEV AT RS SRTA <. B OLmAIY
TR 1T Tab 82, BB RILEA S, WSO RGEM 2T H 3T RS F 48t
ITAhaE, FFRTRAZRERN, 2 IRAb A

0O 4 R RHDE A A N P S A 4
BT il
00 4 le) 2 B ) A # Bl

FinSH S #Far ST, A AR msh(module shell), msh £ , FinSH 5% shell (dos/
bash) $uAT R —5, Hlan, WTLLEL cd 7 K HR U2 H %

msh JEE AT, KA TR R A X IT I S S H. Hodg S AT R T B :

command [arg1] [arg2] [...]

Hr command BE A LLE RT-Thread 7 & (Kdr4, 0] L AT AT 19 S0 .

3.1.2 HEHS

MRS JE, BRAEZ N help HEI%, ATLA W RGP @GS, R

RT-Thread RT-Thread £:X 1 SH#%Z 3 FH} 13



RT-Thread £k 1 5 W2 F

N |/
- RT - Thread Operating System
VAN AN 4.1.1 build Jul 17 2023 13:46:06
2006 - 2022 Copyright by RT-Thread team
msh =
msh =help
RT-Thread shell commands:
clear clear the terminal screen
version show RT-Thread version information
list thread list thread
list sem list semaphore in system
list event list event in system
list mutex list mutex in system
list_mailbox list maill box in system
list_msggueue list message gueue in system
list_mempool list memory pool in system
list timer list timer in system
list device list device in system
list list objects
help RT-Thread shell help.
ps List threads in the system.
free Show the memory usage in the system.
pin pin [option]
pwm pwm [option]
reboot Reboot System

msh =[]

& 3.3: 24ar¢

Db n] DU B & m h AN E S, e

msh =11st_thread
thread pri status

tshell 20 running 0x00000270 OxO0001000 s 0x00000003 0K
tidled 31 ready 0x00000060 0xDEEOO400 s Ox00000001 0K
main 10 suspend 0xPO000EObc OxBOOOBEEO 5 Ox00000013 0K
msh =

msh =11st _sem

semaphor v suspend thread

B 3.4: ARG

RT-Thread £ X 1 SA#ZZE S F M




RT-Thread 2k 1 5 N5 Ft

list_thread i [A] 7 B i ik

3.2 %5 MSH_CMD_EXPORT()

TR filiik

thread LA R

pri LRI HR

status LRELHTHPIRES

sp o e UL S A VA=

stack size RIS PNGN

max used LA s e A R B AR A
left tick AT R IBAT I

error AR R

list_sem iR [A] B H ik

FB Eitipo

semaphore (EREp 0B

v TR E

suspend thread EREME T ENLELHHE

3.2 MSH_CMD_EXPORT()

RT-Thread f /] MSH_CMD_EXPORT() #fir &3t £ msh iy & 515

MSH_CMD_EXPORT(name, desc);

S ik
name ESHmA
desc S Har & id

R AW LRI AS NG, BT UFHESHIGL.

TS LN,

void hello(void)
{

rt_kprintf("hello RT-

RIS N void, R~

Thread!\n");

MSH_CMD_EXPORT(hello , say hello to RT-Thread);

RT-Thread

RT-Thread £2:X 1 SA%F I Fi

15



RT-Thread 2k 1 5 W% Tt 3.3 S AR R

SHHESHM G, BEMASN int arge Ml char**argv. arge BRI, argy £oRfr
LT SHF R IRE AR . REASEE ARG

static void atcmd(int argc, char**argv)

MSH_CMD_EXPORT(atcmd, atcmd sample: atcmd <server|client>);

Bln: JATHE — A4 new_cmd

int new_cmd(void)

{
rt_kprintf("This function can be called by the new system command'new_cmd'\n");
return 0;

¥

/* Sl B msh A FEh */

MSH_CMD_EXPORT(new_cmd, new cmd sample);

FRAE 2 Th AT %2

\ | /
- RT - Thread Operating System

VAN AN 4.1.1 build Jul 17 2023 15:11:27
2006 - 2022 Copyright by RT-Thread team

msh =

msh =new cmd

This function can be called by the new command '‘new cmd'
msh >J]

3.5: Bt &

3.3 S NARA

DU ARRS 7= 6 ) B AT 456, ARAS 3 I shell_cmd_sample.c.

3.3.1 THSHHWGS

X B R D — AN EE A S, RIS I R TR, AU TR EIEE T hello K%, SRJEiET
MSH_CMD_EXPORT 4B 7 hello ek%t 5 i % FinSH #4411 %£ 4.

#include <rtthread.h>

void hello(void)

RT-Thread £ X 1 SA#ZZE S F M 16
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o

RT-Thread £k 1 5 N2 T 3.3

o
Sl

rt_kprintf("hello RT-Thread!\n");

MSH_CMD_EXPORT(hello , say hello to RT-Thread);

AGUBATEER)E, {F FInSH % & 1% tab % n] LUE 33 H 14

msh />

RT-Thread shell commands:

hello - say hello to RT-Thread

version - show RT-Thread version information

iz47 hello w4, BAT4 R T HR:

msh />hello
hello RT_Thread!
msh />

3.3.2 HEHHIHS

X BB R W — AN S 500 B 2 a4 S B FinSH A, R BIARES 40 R FroR, AR ARG T
atemd() ¥, SRJEiEIE MSH_CMD_EXPORT 4Bl alKf atemd () RS H B a4 .

#include <rtthread.h>

static void atcmd(int argc, char**argv)

{
if (argc < 2)
{
rt_kprintf("Please input'atcmd <server|client>'\n");
return;
}
if (!rt_strcmp(argv[1], "server"))
{
rt_kprintf("AT server!\n");
¥
else if (!rt_strcmp(argv[1], "client"))
{
rt_kprintf("AT client!\n");
¥
else
{
rt_kprintf("Please input'atcmd <server|client>'\n");
¥
}

RT-Thread RT-Thread £:X 1 SH#%Z 3 FH} 17



RT-Thread 2k 1 5 W% Tt 3.4

MSH_CMD_EXPORT(atcmd, atcmd sample: atcmd <server|client>);

RGUSATHEKR)S, {£ FInSH % & 1% tab 8 n] DL 25 H Hdr &

msh />

RT-Thread shell commands:

hello - say hello to RT-Thread

atcmd - atcmd sample: atcmd <server|client>
version - show RT-Thread version information

1247 atemd 4, BATERWTHUR:
msh />atcmd
Please input 'atcmd <server|client>'
msh />
21T atcmd server w4, ETERU T FR:

msh />atcmd server
AT server!
msh />

iz47 atemd client /54, B4745 140F A
msh />atcmd client

AT client!
msh />

34 ZEHEN

FinSH #44F: FinSH 414

RT-Thread RT-Thread £:X 1 SH#%Z 3 FH}

dt
W

p=)


https://www.rt-thread.org/document/site/#/rt-thread-version/rt-thread-standard/programming-manual/finsh/finsh

]
=

F 45
RT-Thread B #1814 H#

H SN AL SR AA A0 R BN 77 B B AR, R 7 B B OE S IR 7 € 75 Rk AT A,
WAL R GRS R AT

Bl B CIREh TR AN SCE R RGP ER A e AL, ARSI

int rt_hw_usart_init(void) /* & #4514k ek % */

/*OEME O 1 K& */

rt_hw_serial_register(&seriall, "uartl",
RT_DEVICE_FLAG_RDWR | RT_DEVICE_FLAG_INT_RX,
uart);

return 0;

}
INIT_BOARD_EXPORT(rt_hw_usart_init); /* A A A B B ah AL s *

RIS i 5 1) INIT_BOARD_EXPORT(rt_hw_usart_init) £ /~fli FH B sh ¥ DhaE, IR X Fhoy
3, rt_hw_usart_initQ) EEGEt S ARG E AR, A e w0 B4 A e ?

ARG SRR T, HWAEE: rt_components_board_init() 5 rt_components_init(), /51
B € 75 HE A S 1) R B A B B AL R R B, e

“board init functions” A1 # i@iL INIT_BOARD_EXPORT(fn) HI B [I#] 41k bR 44 o
“pre-initialization functions” /i3 @i INIT_PREV_EXPORT(fn) H BA {41 4544 bR 24 o
“device init functions” Jyfi#iif it INIT_DEVICE_EXPORT(fn) Hi B (i) 461k bk %5 .
“components init functions” A4 il INIT_COMPONENT_EXPORT(fn) Hi #H FIRI4A 1k R 5K
“enviroment init functions” A1 @i INIT_ENV_EXPORT(fn) H B4 46 1k B %L
“application init functions” K@it INIT_APP_EXPORT(fn) H B3 (446 1k R 4L

o kW

rt_components_board_init() BHHAT LA, T EAYIIAMAH SCREAF AT, AT IX A R BN K
it INIT_BOARD_EXPORT(fn) H B4 4RtL e R, I & e 8L
rt_components_init() B ERRIE R GRS TR )5 012 main 2% B4 AT, iX/\HT i T

PEREANIRAE R G CLAIRTE R, AT AR AT R AR S . rt_components_init() pf 2 i [y i )
1 FeAt LA B AT A A R R



RT-Thread 2k 1 5 &5 Fit 4.1 % BB R

RT-Thread ) B a1 EHLEIGE 1 B X RTL AT 5B, R il 248 5 S BEAT W16 10 I R Bcds £ i 2
TZBeh, R KAIR R ECR, ARG RS 2%, JPRAR PR, X3 Ayt
I H B

FIRSEEL A ShATa6 AL Dh RE I 235 1 5E CPERFlR I N R P -

B A FE ik

1 INIT_BOARD_EXPORT(fn)  AF# R HIHIAI464L, BUIN I 283K 5 5)

2 INIT_PREV_EXPORT(fn) FER T AL A IR AE A B R 2 A R 2
3 INIT_DEVICE_EXPORT(fn)  AMEIRENWIGHAAHIR, ELln R

4 INIT_COMPONENT_EXPORT(EAYFHI4fifk, bl (i R4is# LWIP

5 INIT_ENV_EXPORT(fn) RGATYIGR, RS

6 INIT_APP_EXPORT(fn) SLHAIEGAE,  Hen GUT B

VTG4 R $ 3@ T Ix te 2 1 T3k 47 1 B, 40 INIT_BOARD_EXPORT(rt_hw_usart_init), #fi:stss
H s BT o FR B I aaf e 5, 3 RTL fF 5 Bp, 559 B TN A 1 RO BEH, % RTI #F 5
BRI T BB RS IRALIN 24 B SR .

4.1 BRI RB

RS PE W auto_init_sample.c
i B3I a e Dhag, #Ia64L led (PA1RAS):

int led_init(void) /* & O 4451k & % */

{
/1 MR T A A R ARAS TN, i) 4R 4k Led
rt_kprintf("test auto init: lcd init success!\n");
return 0;

}

INIT_APP_EXPORT(lcd_init); /* M B3PI E A HLE </

4.2 HRIFEBIT

Zni¥ THRE, R FEISAT. A2 T HEATIF AR COM 1 GBRF# 1152000, W AE B R SEHI)A
HMHE, "5, HEEESNEM T led_init(Q K%, FHHTED TR Log {5 8.
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RT-Thread Ak 1 5 WN#%2 > Tt 4.2 75 YmiFiEiT

N
RT - Thread Operating System
A A 4.1.1 build Jul 17 2023 16:08:46

2006 - 2022 Copyright by RT-Thread team
test auto 1nit; lcd init success!
msh =J

& 4.1: As087%41E

RT-Thread RT-Thread £:X 1 SER&F S F4
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Paray =

5 O K
ZFEHYIE A

2ofe, BMESIEA. — Bttt sl while(1) MIEAE, (EAEMEA T —E ZA L CPU AU
Zhff. WERAW LAPUT R EERIZAE, MRS B SR IAT 5 R R BEAT K / LR

2%, U L—E R E

5.1 Rt

AREIFEERSA: thread_sample.c

AT UL OE. vtk E5RE, AFIFERTT threadl. thread2 Fi/N2k#2. threadl &%
ENASLZERE, 50k 25; Thread2 ¥IGLIFERASLTE, RSN 24.

e kcmn) Thread2 #5262 threadl, #4776 8 — BT G HAIH RS ES .

A BARH threadl # Bt LM, 1A LEE CPU MEHMRKIANTE - H] T delay i¥. %
LeRRAE thread2 1B ISIT 2 JRITIRIZAT, MM —BUNRIZAT —, IF—HEHIET T %,

F AT AT B 1 8 2 SRR AE AR o RS AR I L

B B, .

tshell #20

i H Bk 2

thread1 #25 |

thread2 #24 i

Idle

flE B @y BRE 4%

& 5.1: iE7L


https://www.rt-thread.org/document/site/#/rt-thread-version/rt-thread-standard/programming-manual/thread/thread

RT-Thread 2k 1 5 W% Tt 5.2 %5 LR H

(D) 1E tshell Z58 (PL5E2% 20) A4 FE threadl F#)4 4k thread?2, threadl 18454k 4 25, thread?2
g R 24;

(2) JA3hZHE threadl I thread2, fff threadl il thread2 &b T #i25IR%

(3) BEJ5 tshell Zefefie, 7R8I RGRIHE T, RAELE R thread2 5 H i NIEAT;
(4) thread2 2/ AT B LR, BITREHEZ)E, R HIMER thread2;

(5) threadl 5 LPig17, FTEME R ZEHATIER R B A,

(6) RGEHEA ML EmIHEINT, FFEIAT 25 N ZFE

(7) SERFINfE] 2], $hA4T threadl:

(8) fE¥ (5) ~ ()

5.2 ZAZ(ERRA

S IE I MSH_CMD_EXPORT ¥ /R #46 050 F H 2 msh 454, 1l LME R Tt i, #id
Sl GRS .
BT R R RFE TR EH BRI, B, BRI A%, LZFE threadl [ZRFEA)HA:
# include <rtthread.h>
# define THREAD_PRIORITY 25
# define THREAD_STACK_SIZE 512

# define THREAD_TIMESLICE 5
static rt_thread_t tid1 = RT_NULL;

22 threadl A ITeR%L, 4 500ms 1 E1— R HEUE

/% &R 1 MANDO R */
static void threadi_entry(void *parameter)
{

rt_uint32_t count = 0;

while (1)

{
/* R 1 RHAMBEMI A RIEIT, — BT HE */
rt_kprintf("threadl count: %d\n", count ++);
rt_thread_mdelay(500);

27E thread2 Zefetk. f2HIDRDL R ZRE 2 N DIBRELHE 3, 20RE 2 4TENTHEL, 10 AR H .

ALIGN(RT_ALIGN_SIZE)
static char thread2_stack[1024];
static struct rt_thread thread2;

/* R 2 N1 %/

RT-Thread RT-Thread X 1 ERZFE I FH 23
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static void thread2_entry(void *param)

{
rt_uint32_t count = 0;
/* R 2 WERBEMWAME L, LI HLRE 1 MRS AT */
for (count = 0; count < 10 ; count++)
{
/* TR 2 FTEN I E */
rt_kprintf("thread2 count: %d\n", count);
¥
rt_kprintf("thread2 exit\n");
/* KRR 2 BITERIERBE ARG E */
b

BIFEAS, Horh Gl 7442 threadl, 14646 © 4A% thread2, JfR o %ffi f§ MSH_CMD_EXPORT &

A&

e

/% RFEIR B K/
int thread_sample(void)

{
/* BIEELFE 1, BFE threadl, A HJ& threadi_entry*/
tid1 = rt_thread_create("threadl",
thread1_entry, RT_NULL,
THREAD_STACK_SIZE,
THREAD_PRIORITY, THREAD_TIMESLICE);
/* IR R AR A, B AL */
if (tid1 != RT_NULL)
rt_thread_startup(tidil);
/* WAL FE 2, & B thread2, A0 thread2_entry */
rt_thread_init(&thread2,
"thread2",
thread2_entry,
RT_NULL,
&thread2_stack[0],
sizeof(thread2_stack),
THREAD_PRIORITY - 1, THREAD_TIMESLICE);
rt_thread_startup(&thread2);
return 0;
}

/* F B msh @y &k Fp */
MSH_CMD_EXPORT(thread_sample, thread sample);

RT-Thread RT-Thread £:X 1 SH#%Z 3 FH} 24
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RT-Thread 2k 1 5 N5 Ft 5.3 % %t
5.3 HRIFEIT

Zni¥ TARE, RJa PEGstT. M2 TRITIFMRE COM H (ks 1152000, wLAE B R SEH )5
HE, HA thread_sample @4 B3R BIN, 7G4 45 R T

msh >
msh >thread_sample
msh >thread2 count: 0
thread2 count: 1
thread2 count:
thread2 count:
thread2 count:
thread2 count:
thread2 count:
thread2 count:
thread2 count:

O 00 N OO U1 A W N

thread2 count:
thread2 exit

thread1 count:
thread1 count:
thread1 count:

w NN = O

threadl count:

RT-Thread RT-Thread £:X 1 SH#%Z 3 FH} 25



Varay (; =

=
ZIERT B R AR

LRAERIIT [ AR, TR T AR

o ZLREI IR) e AL A A S BE 5
o [FILSE BT A Nt Ia) e e AL

6.1 At

A FIFIFE R : timeslice_sample.c

9 T RIS (R e, AEIFE i T threadl. thread2 WiMHHEIRZEHK I FE, threadl i E H N
10, thread2 Bf[E] o8 5, WIS 51K iz Je e imr, WX AN 2R A2 2 4o R 1) K T e 2 1
A RFER AR — M AN DR, AT — & A 2 EE R (BRI — RN D RS 5
count++, count>200 FfZEFEIBH ) EAEHS (8] F F 5% JA FE ML .

L ABRE, H AT DAEMTHL AR, RIS R AR (8] Fr e A R FE I ZIPIRS AR E

BA BT N EI PR, OS Tick ARG & CFEEZ 10ms), T MIFE T 46 /5 55— > 2k )
OS Tick A% 1 4> OS Tick, iR T

i
05 Tick |
]
1
1

tshell |

threadl

iE{T10Mos Tick |

thread2

®{T5105 Tick
Idle

il




RT-Thread £k 1 5 W5 > T 6.2 75 INF[a] fy bl

(D) 7£ tshell Zef2 6] 4652 threadl #1 thread?2, fE5:2 4818 20, threadl i a /4 10, thread?2
A AR 55

(2) JABhZ#E threadl Fl thread2, fi#i threadl f1 thread2 &b-FHi4RE;
(3) FEBRERGHAE T, threadl 4 5e#%NEAT;

(4) threadl fE¥ITENHA Bl it #E 8, 24 threadl E4T 214 10 ANWFE B, #AERSKEE
thread2 # \iz{T, threadl i# ANLZERE;

(5) thread2 FiGizg1r/a, MEHAFTEIARE RibiH s S, EHR5 15 /> 0S Tick £k, thread2 &4
BAT T 5 AR, #E RS threadl ¥ A\IZ1T, thread2 i ARG,

(6) threadl iz47T B 2111l count>200, %% threadl B4, 3% thread? i&47 B #1150l
count>200, thread2 Zf2iB i ;  J5E/ES S S HLEFEHRNIEAT;

R WA TEREALE], 78 OS Tick FRI, 1EEBAT LR ] ik 1.

6.2 BtiE ARl

IS MSH_CMD_EXPORT ¥/~ FI#1i6 8% S 2] msh ay4, A UE RGBT+, B
EEH G RN R E D).

BIRERE T R 2 RE G ZH B0 e, MR, WA A %

#include <rtthread.h>

#define THREAD_STACK_SIZE 1024
#define THREAD_PRIORITY 20
#define THREAD_TIMESLICE 10

PR AN R %, 472 threadl M1 thread2 KA R —/MAN L REL, (HR TS HAFEA R
M2 6]
/* RN */
static void thread_entry(void* parameter)

{
rt_uint32_t value;
rt_uint32_t count = 0;

value = (rt_uint32_t)parameter;

while (1)
{
if(0 == (count % 5))
{
rt_kprintf("thread %d is running ,thread %d count = %d\n", value , value
, count);
if(count> 200)
return;
}
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count++;

LEREIS 1AL A s B R A, 7 Bl R e B3 R Bl 7 4R threadl, S8JA BIEHF/E ) 1 4i7% thread2.

FEN4 R 0 fd ) MSH_CMD_EXPORT & Hi i 4.

int timeslice_sample(void)
{
rt_thread_t tid = RT_NULL;
/* BlEAEFE 1 */
tid = rt_thread_create("threadl",
thread_entry, (void*)1,
THREAD_STACK_SIZE,
THREAD_PRIORITY, THREAD_TIMESLICE);
if (tid != RT_NULL)
rt_thread_startup(tid);

/* QR LFE 2 %/
tid = rt_thread_create("thread2",
thread_entry, (void*)2,
THREAD_STACK_SIZE,
THREAD_PRIORITY, THREAD_TIMESLICE-5);
if (tid != RT_NULL)
rt_thread_startup(tid);

return 0;

/* S HF msh &5 E£rh */
MSH_CMD_EXPORT(timeslice_sample, timeslice sample);

6.3 HRIFEIT

Zni¥ TAE, R FEGsAT. A2 T HAT IR COM 1 GHRF# 115200, W AE B R GHI)A

HMHE, HiA timeslice_sample 4 FHaIRGIN A, -4 2R

msh >

msh >timeslice_sample

msh >thread 1 is running ,thread 1 count = 0
5

thread 1 is running ,thread 1 count
thread 1 is running ,thread 1
thread 1 is running ,thread 1 count = 15
thread 1 is running ,thread 1

count = 10

count = 20

thread 1 is running ,thread 1 count 125
thread 1 is running ,thread 1 count

thread 2 is running ,thread 2 count

5

RT-Thread RT-Thread £:X 1 SH#%Z 3 FH}
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RT-Thread 2k 1 5 N5 Ft 6.3 Zirizir

thread 2 is running ,thread 2 count = 10

thread 2 is running ,thread 2 count = 60
thread 2 is running ,thread 2 co30

thread 1 is running ,thread 1 count = 135
thread 1 is running ,thread 1 count = 140
thread 1 is running ,thread 1 count = 145
thread 1 is running ,thread 1 count = 205

unt = 205thread 2 is running ,thread 2 count = 70

thread 2 is running ,thread 2 count = 75
thread 2 is running ,thread 2 count = 80
thread 2 is running ,thread 2 count = 200
thread 2 is running ,thread 2 count = 205

22 threadl 7£ 10 4> OS Tick , #Jit%c) 125 &4, %> 200 2B, A F—&ATA T 10
A0S Tick #i<ziBH 7. BT “i% > 200 2B H”, Threadl 5 thread2 R <3 &5 — k&5t iR
":H T )
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ks

RT-Thread fIZEFEUHZ 4246 LU, T ZA) AR AR LeRE 3% b B i m U SE U ARE . fRiLE
R E RN ERERBYIEIT, R iUeRIES—Batss, SRR E CPU ML

NI ENERREE AN IE e Jm AR LB 1T 2 1F, ZRTZAEn CPU IR RIZF T,
HEWAAEH T, mOURHIARE ISR T CPU AL

AR SR T T AR S5 AR P A — A L e R LRI R AB AT 26 AF, BT SE B, B T 2R R, ARSE S
AR IRIZAT -

LA LR VI, S AT LR AR BT SCORAFEOR, D) B BX AN ERE, ZRRE A X
LRE B UE B

71 REREHFMEF

RN RGIISITH, RGHMATERIET. Pk - mas bW, DIel Habhefs, H 22480
HIDILRE T, BE MR LGEN B UG RS B K F . AT AT RE S AR RBE A D R R
T AR ZAE D), AT DU 1A ) R 5 LR E DN 8 T iR R R DI, XA
By R HCR R -

void rt_scheduler_sethook(void (*hook)(struct rt_thread* from, struct rt_thread* to)

),

BEE A T R B R S 80 T R TR -

RS fiiik

hook s P E SRR T BB R BT

T PR % hook() = HHUNT

void hook(struct rt_thread* from, struct rt_thread* to);

245541 R £ hook() IR A ZHin R R -



RT-Thread £k 1 5 W% Tt

7.2 % WS T RB

from TR RGP B I 2RI I HUR B
to TR ARG BB SRR DR B

T A E RN T R AL A A BURHR AT
KAV RS APL, HARIZ SR HTZAT

7.2 AEEET R

BIFEEAS: scheduler_hook_sample.c
f#H rt_scheduler_sethook ¥ & i % #5547 A%, 78T BREUT AT EDRFE D)4

/* WEIHE W T ¥/

rt_scheduler_sethook(hook_of_scheduler);

/* T R+

static void hook_of_scheduler(struct rt_thread *from,

{

#1f RT_VER_NUM >= 0x50001

rt_kprintf("from:
#else
rt_kprintf("from:
#endif
}

7.3 éﬁ \—/—

Gl TR, MR PEslT. {2

%s --> to: %s \n", from->name,

AEFEEANRGSIT ALY (RN T REh,
R SR

struct rt_thread *to)

%s --> to: %s \n", from->parent.name, to->parent.name);

to->name);

A T RFTIPAHIRI) COM T (BRFR 1152000, HTLAE 2R SEH 5

ghHZE, HiA scheduler_hook s &R anBINH, w~ElEHEERW T, °TLUE R REH LR EEHIT

Ik

msh >

msh >scheduler_hook
msh >from: tshell -->
thread 2 is running

from: thread2 --> to:

thread 1 is running

from: threadl --> to:

from: tidle0 --> to:
thread 2 is running

from: thread2 --> to:

thread 1 is running

from: threadl --> to:

RT-Thread

to: thread2

thread1

tidle0
thread2

thread1

tidleO

RT-Thread £2:X 1 SA%F I Fi
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RT-Thread 2k 1 5 N5 Ft 7.3 % it

from: tidle0 --> to: thread2
thread 2 is running
from: thread2 --> to: threadi
thread 1 is running
from: threadl --> to: tidleO
from: tidle0 --> to: thread2
thread 2 is running
from: thread2 --> to: threadi
thread 1 is running
from: threadl --> to: tidleO
from: tidle0 --> to: thread2
thread 2 is running
from: thread2 --> to: threadi

RT-Thread RT-Thread £:X 1 SH#%Z 3 FH}
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Bme=
ZS R FE

THLRE (dle) RGO EM RN HMLERE, KEREKENMES. DR LHAMH
CRFEAFAENT, AR S0 A B N 2R AR, Bl e — RIS, HAGEANREM . HAh, SWERETE
RT-Thread t7 % & K455k H i -

FRARRIZIT R, R HMBRLRE: HZPUT rt_thread_exit(Q AL, JokiizZifE W R Gt 24
BAZI AR RS, FRRAZARERPIRE E SO R ARG, AEZ 5 RGRE, RJ5HA rt_thread_defunct &)
BAZI CBRUEARII . AL TSR AR RIZARBAS) o, o5 i 2 PR A 2 [ ORI B e A ) B 0

TR RSO T DRI P BE RS TR, ASRNARIZITN SR IZE TR, EaaH
DR E . BIARME T, SRERELIHEBRIHATHIN S, BIEAMAREA foVF—H while(1) JEF,
WA AT BLFE PR R K 75 TN ZERE BR[OS A TR T4 B IR R IRAT

8.1 ZTHLIEW TR

TN T RECE AT TR B, WRIE AR TR, BT DME RGEHAT R RN, H
BNHRAT 2 R 7 R HOR A — L A FAG,  EEI R GE AT WA [ MR R A TR T

rt_err_t rt_thread_idle_sethook(void (*hook)(void));
rt_err_t rt_thread_idle_delhook(void (*hook)(void));

1B 2 N R %k rt_thread_idle_sethook() % A\ S H AR FHE I T % s :

hook BEE T R B
iR [\ -

RT _EOK W R
-RT_EFULL HE R

M4 2% W 44 1 sk % rt_thread_idle_delhook() 1% A\ ZE0M5R [FHE U1 S F FTw



RT-Thread 2k 1 5 N5 Ft 8.2 %5 ARHL st

ERAE A el

hook R P ) 1 PR B
iR A —

RT EOK ) % A5 2
-RT_ENOSYS i) o 2R e

W BHERE R AN RREREACE N B IILETE, RIS E (15 1 R 5000 PR IE 25 T 2 R A AT fr] e
ZIHAS 2R FHERIRZS, 40 rt_thread_delay(), rt_sem_take() %5 1] it 2 5 B2 FEHE 10 B BEAN R A
M. H#H, BT malloc. free 55N AAHH IR B N EAEH 715 5 EMENIG S IX RS, RUTEE T 2R £ P50
A FOVF U FH I S R !

8.2 RAiEit

AP A idlehook_sample.c

XAMGIFR AR — AN ERAE, B IE RN N RS T, T T EE N R B T R ICE
8.3 =HRMTHEHEM KA

#include <rtthread.h>
#include <rthw.h>

#define THREAD_PRIORITY 20
#define THREAD_STACK_SIZE 1024
#define THREAD_TIMESLICE 5

/* ¥ 1A 2R AR B B s A xS
static rt_thread_t tid = RT_NULL;

/% AR SRR B T R AT I K
volatile static int hook_times = 0;

/% N R R T R B K/
static void idle_hook()

{
if (0 == (hook_times % 10000))
{
rt_kprintf("enter idle hook %d times.\n", hook_times);
ks

rt_enter_critical();
hook_times++;
rt_exit_critical();
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/% FEANTD */
static void thread_entry(void *parameter)
{
int i = 5;
while (i--)
{
rt_kprintf("enter threadl.\n");
rt_enter_critical();
hook_times = 0;
rt_exit_critical();

/* RKIK500ms */
rt_kprintf("threadl delay 500ms.\n");
rt_thread_mdelay(500);

¥
rt_kprintf("delete idle hook.\n");

VARl v S o R R
rt_thread_idle_delhook(idle_hook);
rt_kprintf("thread1 finish.\n");

int idle_hook_sample(void)

/* HETRNERE T %/
rt_thread_idle_sethook(idle_hook);

/* QR LFE */
tid = rt_thread_create("threadl",
thread_entry, RT_NULL,
THREAD_STACK_SIZE,
THREAD_PRIORITY, THREAD_TIMESLICE);
if (tid != RT_NULL)
rt_thread_startup(tid);

return 0;

/* S E msh fr s Ep */
MSH_CMD_EXPORT(idle_hook_sample, idle hook sample);

8.4 WIFIBIT

Gnie TR, RJE FHUELT. A& TEITIFHR COM M (4% 1152000, W LLE I RSEH)H
FHE, fHiA idle_hook_sample 4 5 R BN, B4 H 25 R
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msh >

msh >idle_hook_sample

msh >enter thread1.

thread1 delay 500ms.

enter idle hook 0 times.
enter idle hook 10000 times.
enter idle hook 20000 times.
enter idle hook 30000 times.

enter idle hook 200000 times.

enter thread1l.
thread1 delay 500ms.
enter idle hook 0 times.

enter idle hook 200000 times.

enter threadi.

thread1 delay 500ms.

enter idle hook 0 times.
enter idle hook 10000 times.

enter idle hook 200000 times.

delete idle hook.
thread1 finish.

RT-Thread

RT-Thread £2:X 1 SA%F I Fi
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Vaw
M

ZALRERAE | Vi) A — B X (AQRS), X BB F O X, B3R5 B 3L = A A Bt A2 s 5
Xo RREEFFR R T Im A X BRI R e V. 22 LR #0 S I 5 X BRI, AR Zm 2 A 7t
- NERREEMA, KB MBI LA, BESHRIRE RO . SRR LA K
R FRFIR A AL o

ARMFEL T AR Z R, HnBEAE: AR XORMRR - @FE—X) &i2E1T. i
A B I FHX 85 AR Tl

1 A rt_hw_interrupt_disable( # NIf 71X, i rt_hw_interrupt_enable() i& H Il 7 X .
2> M rt_enter_critical() #EAIGAIX, M rt_exit_critical() iB HIk A IX.

9.1 ZFHFFxhEh

S FR TR K AR B, AR 1k 2 AR U ) DX A ) — A 2 RIVIE I S5 P v W £ 5 1K
SRAORIE 2 FT LR AR A A AT W (PR 9B R 8 O 20 AN P 0 IS S 8 T DA figh A 28 o ST 4 2 1) 1 v
8, Bl LATAREASHI L, BRI ERE LSBT T A S SRR 2/ 2R A RS
I, TR A R RR EE

rt_base_t rt_hw_interrupt_disable(void);

DS PN kb EL R
rt_hw_interrupt_disable() ik [#11E

1 [m] Eiipy

HHIHPIR S rt_hw_interrupt_disable p& iz 17 57 BRIRZS

P 5 b W B FR JF A . rt_hw_interrupt_enable() iX 4> & £ T “fE ge” i, e E TR A
rt_hw_interrupt_disable() & a7 Wk &, w8 A rt_hw_interrupt_disable(Q i %k 7 2 5%
WRIRAS s T2 1 FH b R U5 AR AR 2 R ISR AS o B2 R A3 A3 2 AP0 S5 FAT o T Jseon A T ) 381 P £ e 208 11
LUNE
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void rt_hw_interrupt_enable(rt_base_t level);

TR T IR B A S L
rt_hw_interrupt_enable() % A%

ZH it
level AT — & rt_hw_interrupt_disable i [a] ] F iRk 25

1 A W BUOR AR I 7 X A7 AT CLS ] AR, AR LR R T AR A AR T h W
SEHLET, AT LA e I B A 5 K AN B v RO R A0 Tk o R A e e B e 3 S A Il RRLAE T, A v SR A
SIR) AR GOk AN PR AR T R 7, g AN BE R AR A BT DL BB RS SE PR AR R EOR,
A & SBOR G e R TLE R F (AT EUR G 58 2 2 ZOR NI (8] 75 5K0); i i #524, I
SRR AR L R P T

flan, 87 RIE—ATAY (BIIIRAED ITLRFIZAT, bRk 77 i 4 b Wt A 215 5 B el 5

el

/* KA W */

level = rt_hw_interrupt_disable();
a = a + value;

/* R E R */
rt_hw_interrupt_enable(level);

FEATF B, RR ORGP R W s TRl R R R, @t BTEACAS Y a = a + value; AT # 3 4
—MIr, Bl E S &
/* REESE </
rt_sem_take(sem_lock, RT_WAITING_FOREVER);
a = a + value;
/* BIE5 &8 */
rt_sem_release(sem_lock);

IXEBRIYAE rt_sem_take . rt_sem_release [JSZELAF, SEAEEM R WS AT E 5 BN L BT
N, FTUARHF SN a = a + value; FIERVE, 13 A WraieKs 58 fay it ik

2) %L rt_base_t rt_hw_interrupt_disable(void) 4% void rt_hw_interrupt_enable(rt_base_t
level) — 75 ERECXHE A, A ERE IERA I R IBPIRES .

7£ RT-Thread #, H%4J5HWir) API SCRF 2 B, R i E AR wn A Fr
A&l R
#include <rthw.h>

void global_interrupt_demo(void)

{
rt_base_t levelO;

rt_base_t levell;
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[ R KRHAER R W, RAZATH AR FWIRETRLSTHFR, WAl XEm */
levelO = rt_hw_interrupt_disable();

/* R R eERF W, REZAMERTMHESREAN, REZEERFWHIEEREAK */
levell = rt_hw_interrupt_disable();

do_something();

/* MEERP R R E CIRRAZEIRES, LA enable 2 FE &R Wik & R FH */
rt_hw_interrupt_enable(levell);

/* KB EREWBE R KB 2RSS, XHEMERFHRESTRELSHFN, B

& RPN */
rt_hw_interrupt_enable(level0);

RANREPE AT A2 AR B TR A ARAR KA Ao B0 BB L P 1 v 7, SR )5 R I 25 7 eR 5L
AT e XL 7 pR BRI T REAFAETT S AR . TR i) APT SCREREMA, W
NIX AR MRS TR AL B

9.2 HARLEIEFX

A H rt_enter_critical() #EAIGARIX, A rt_exit _critical() B IG5 X, BREUEE T Fx:

void rt_enter_critical(void);
void rt_exit_critical(void);

WA R EII B S AR A, rt_enter_critical IR ECH8 5 LIRS FET

9.3 HAikit

ABIFEJERS A interrupt_sample.c
il FA TP 42 Ry vh T 0 77 AU AR S I 7 X ent (224

94 |

m 7 XARIP 7RG

#include <rthw.h>
#include <rtthread.h>

#define THREAD_PRIORITY 20
#define THREAD_STACK_SIZE 512
#define THREAD_TIMESLICE 5

/% [F BT A R R RS
static rt_uint32_t cnt;
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static void thread_entry(void *parameter)

{

rt_uint32_t no;

rt_uint32_t level;

no = (rt_uint32_t) parameter;

while (1)

{
/% KPR */
level = rt_hw_interrupt_disable();
cnt += no;

* YR Wy */
rt_hw_interrupt_enable(level);
rt_kprintf("protect thread[%d]'s counter is %d\n", no, cnt);
rt_thread_mdelay(no * 10);

}
}

int interrupt_sample(void)

{
rt_thread_t thread;
/* B #threadl & £ */
thread = rt_thread_create("thread1", thread_entry, (void *)10,
THREAD_STACK_SIZE,
THREAD_PRIORITY, THREAD_TIMESLICE);
if (thread != RT_NULL)
rt_thread_startup(thread);
/* ) #thread24k f£ */
thread = rt_thread_create("thread2", thread_entry, (void *)20,
THREAD_STACK_SIZE,
THREAD_PRIORITY, THREAD_TIMESLICE);
if (thread !'= RT_NULL)
rt_thread_startup(thread);
return 0;
}

/* FH B msh @y &k Fp */
MSH_CMD_EXPORT(interrupt_sample, interrupt sample);

RT-Thread RT-Thread £:X 1 SH#%Z 3 FH}
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9.5 “wWIFEBIT

e LA, SR NEOSAT. A2 T RFTHAER M COM H (EFF3 1152000, W LLE R RGHH
HHE, HiA interrupt_sample @74 B BINH, <E LSRN

msh >interrupt_sample

msh >protect thread[20]'s counter is 20
protect thread[10]'s counter is 30
protect thread[10]'s counter is 40
protect thread[20]'s counter is 60
protect thread[10]'s counter is 70
protect thread[10]'s counter is 80
protect thread[20]'s counter is 100
protect thread[10]'s counter is 110
protect thread[10]'s counter is 120
protect thread[20]'s counter is 140
protect thread[10]'s counter is 150
protect thread[10]'s counter is 160
protect thread[20]'s counter is 180
protect thread[10]'s counter is 190
protect thread[10]'s counter is 200
protect thread[20]'s counter is 220

RT-Thread RT-Thread £:X 1 SH#%Z 3 FH} 11
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RT-Thread 7 %8 tH#E R SR AL —K ARS8 0 GRED, TS K e s tnly F, f#
ARG RENE TR A ZE B PR 0 52 I 38 R % .

RT-Thread 5E /) %24 HARD_TIMER 5 SOFT TIMER, 0] L3 8 ek enl 5 e, XiE
PRI R ARG R [ WIUG A0 e i) 2 v B i SR A 13 B HARD_TIMER &% SOFT_TIMER, I 2R\ H
HARD_TIMER.

S CRHL

SE I g PR

10.1 Wt

ARGIFEPEIS A : timer_sample.c
N T RIS E A 1 B UCE R S A E R, ABIFR R T timerl. timer2 FiE R A5 .

JE AT e 8 1 BRI R %, & 54 OS Tick ig47 14k, #Ligf7T 5k (5 )5 rt_timer_stop ff
SER S 1A 1RIE4T): BUGER % 2 BB R BE S 15 A OS Tick BIg47—1X.

R ABIRE, AT LS 1R R i g ) AR R, LR 2 I 28 < APT shZ T SUE I 45 8
.

BA BTG T E R, A


https://www.rt-thread.org/document/site/#/rt-thread-version/rt-thread-standard/programming-manual/timer/timer?id=%e5%ae%9a%e6%97%b6%e5%99%a8%e7%ae%a1%e7%90%86

RT-Thread £k 1 5 W2 F 10.2 T e i 28 H R

OS Tick

tshe“l
BIEH Baftinjerl, timer2 | i

1
timerl

timer2

Idle

D@D

EfT EET S FERYRS

& 10.1: B17d %

(1) 7 tshell ZF2F 6] 2 E I 2% timerl 1 timer2, timerl & MEN 5 OS Tick, timer2 Kk & I
15 OS Tick; Ja#hEhl 2% timerl. timer2;

(2) ENESMERT RIS, EEERGIAET, Idle HBAEIT

(3) % 54> OS Tick FIKE};, Ei 2% timerl 2 RIS, 8 BEITEH —BYE 2, timerl EHf
PREH,;

(4) FE% 15 4 OS Tick 23RN, timerl %5 3 YGHIRS, AN REFTE—B(E5; timer2 & — X8
S, 1R AR A R BT B — BfE B LR s B0 1T se

(5) TE%5 25 /> OS Tick 2Rk, 2% timerl 28 5 UGHERE, AR R EITEH —BE S, FEH
rt_timer_stop() £ ¥ @ i 4845 11, BB R U217 58 J5 B AT IHBR;

10.2 ERTRSfE R =AY

AEARIEIEY MSH_CMD_EXPORT ¥ - #1i6 850 S H 2] msh ay4, Al UE RGBT FEF, Bt
R GRS KIE SN S0 LA e T Rra 7 e i as 32 Hi B DL B FE 75 B B AR &

#include <rtthread.h>

A =R A e
static rt_timer_t timer1;
static rt_timer_t timer2;
static int cnt = 0;

JE B ) 28 timerl BOBRT R EL, timerl BB E B SHATIR RS, 10 k2 512 1EER 2% timerl.

/* ER AR 1 HE R </
static void timeout1(void *parameter)

{

—
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rt_kprintf("periodic timer is timeout %d\n", cnt);

/* BATEH 10 R, fF Ak e R Ay */
if (cnt++>= 9)
{
rt_timer_stop(timer1);
rt_kprintf("periodic timer was stopped! \n");

BRGE N 2% timer2 KB BREL, timer2 5 I a] 2 2 AT IR R £

/% EWEE 2 KRB </
static void timeout2(void *parameter)

{

rt_kprintf("one shot timer is timeout\n");

SE I 8 IR BIARAS, R R B e B IR R 8 TR FE timerl, ARA)EEIEIFE S T 4LRE timer2. JF
¥ MSH_CMD_EXPORT S H 44

int timer_sample(void)

{
/* QI EER R 1 B MR </
timer1 = rt_timer_create("timer1", timeout1,
RT_NULL, 10,
RT_TIMER_FLAG_PERIODIC);
/* JRBER S 1 %/
if (timer1 != RT_NULL)
rt_timer_start(timer1);
/* Q) ER S 2 MK ER R */
timer2 = rt_timer_create("timer2", timeout2,
RT_NULL, 30,
RT_TIMER_FLAG_ONE_SHOT);
/* A B ER A 2 %/
if (timer2 != RT_NULL)
rt_timer_start(timer2);
return 0;
¥

/* S F msh fy A% Eph */

MSH_CMD_EXPORT(timer_sample, timer sample);

DL s sk, TT LG B R HUfE ) MSH_CMD_EXPORT S n 4, w~lRE s st &t ms 7
SERT 2% timerl, #RJEE1EHE 30 T e R &% timer2.
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10.3 “wiFE1T

e LA, SR NEOSAT. A2 T RFTHAER M COM H (EFF3 1152000, W LLE R RGHH
FHE, A timer_sample @74 8 SR BN, 7~ ElH SRR

msh >

msh >timer_sample

msh >periodic timer is timeout 0
periodic timer is timeout 1

one shot timer is timeout
periodic timer is timeout 2
periodic timer is timeout 3
periodic timer is timeout 4
periodic timer was stopped!
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Tk

&5 B2 AR TR R LR 1A R 2D R R AR R, BT IRICEORE e, AT i 21 ] 20 Bk
BRI HE.

AR T B 2 A

o BRES R EEAR R

o MEAME SR ARIE B LRER[FD

o BRARGTIR T BUE & T AR R TAR A B AN LB

Tip: 5 EAKT 0 WA BEIREL, 7EhWr. ZfEh s 5 &.

2%, URhL—IPCEHZFS5E

11.1 KRt

ABIFEJEIG A : producer_consumer_sample.c

N T ARBUE G 5B RE B 2R M A28, AR T producer. consumer Pi-M2kf%, producer
A A 24, consumer RGN 26, £EFE producer f45 /= —AMNEHEHEN 20ms ZERF, A 10 NEHE
JGEEH . B2 consumer & — N EIEHEA 5 0ms FERF, 5% 10 MR GG R mIEAEIRE, AT
LAEMT T R3], (55 B LR R IR O & 2 EH .

BA BTN T E PR, OS Tick NARGHE N8, T AGIFEIT 4R 5 % — 2R OS Tick N2
14~ OS Tick, BRI


https://www.rt-thread.org/document/site/#/rt-thread-version/rt-thread-standard/programming-manual/ipc1/ipc1?id=%e4%ba%92%e6%96%a5%e9%87%8f

RT-Thread A2k 1 5 W#Z% 2 F#Ht 11.1 75 i

s _LbLLLLE] u\mmmmuug Sl

WE#EQ%E mhwras
tshell ‘

Producer

32

B B

FhEE BT EF 4ER

11.1: E/7LF2

(1) 1£ tshell &kFEh¥IaHik 3 M558, lock ¥Igafk v 1 JIERY I A X, R4, empty ¥
gtk 5, full MIa64 0 05 (55 EH L

full=0 3 empty =5

[T T T 1]

& 11.2: 5 &7 1

(2) G IFEsh4 A8 producer, e 24; BIEIFE5HZAEH consumer, fL%EH A 26;
(3) EEMERGHIMIZ T, producer A, B NIZIT;

(4) producer K —> empty /558, L PMEHEHANEAH, BBl F55, REHA
2 OS Tick fERF: 2 J5 S5 &N

full=13; empty =4

el T T 1T

11.3: (55 &EFL 2

(5) BfiJ5 consumer #ANiz17, KEC— full (55 &, HHE—DNEIRH T Z2m, BHER—1 empty 17

RT-Thread RT-Thread £:X 1 SER&F S F4 47
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SH, SREHEAN 5 OS Tick fER; 2 J5HE 5 &5

full=03; empty =5

B 11.4: 55 21F0 3

(6) T/ > WARIERE, FrCAER R ZI 2474t full = 5 / empty = 0 (5L, 41T

full=5 3 empty =0

num g num g num g num g num

B 11.5: /55 & 150 4

ELnsf 18 4 OS Tick i, producer ZERF£55E, 1 RSEHE producer FNIZ1T, FREL—/> empty
G558, T empty 555850, producer HT3REAZIGE S EHER; EFRPA empty 50, 47T
PAgRSL A7

(7) H#| producer /=/£ 10 4> num J5, producer ZFE45H, #ARGMIE.
(8) HE | consumer 4% 10 > num /5, consumer ZkFE4E 0, i RGMIE.

11.2 £ =& BEHEERG
AEAILIEY MSH_CMD_EXPORT ¥/~ #1468 %0 S 2] msh ay4, A UE RGBT IFREF, Bt
RGN AR EE.

EX T AR EAE TR E MBI, B, IR B0, DLRA P B A o F A 0™ A 28
FIBCT R R AR, (5 5B,

#include <rtthread.h>

#define THREAD_PRIORITY 6
#define THREAD_STACK_SIZE 512
#define THREAD_TIMESLICE 5
/* G XK 5 DNICERBEW A xS

#define MAXSEM 5
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/* AT RE AR */
rt_uint32_t array[MAXSEM];

/* fRE AT EH. H®/EL array AR MR EME */
static rt_uint32_t set, get;

/% ¥R 1A 2 FE A B FR A </
static rt_thread_t producer_tid
static rt_thread_t consumer_tid

RT_NULL;
RT_NULL;

struct rt_semaphore sem_lock;
struct rt_semaphore sem_empty, sem_full;

477 % producer &AM N F K%L, & 20ms BRI — A6 GRECA IR EERD), B8, 7= — 3
FEHNEC, RO, RN, 10 IJE4E5 .

/* EFEHRLEND %/
void producer_thread_entry(void *parameter)

{

int cnt = 0;

/* AT 10 Ik */
while (cnt < 10)
{
/* R — AN */
rt_sem_take(&sem_empty, RT_WAITING_FOREVER);

/* B array WA, LB */

rt_sem_take(&sem_lock, RT_WAITING_FOREVER);

array[set % MAXSEM] = cnt + 1;

rt_kprintf("the producer generates a number: %d\n", array[set % MAXSEM]);
set++;

rt_sem_release(&sem_lock);

/% KA — AN AL */
rt_sem_release(&sem_full);
cnt++;

/* HAE— B a %/

rt_thread_mdelay(20);

rt_kprintf("the producer exit!\n");

19 consumer LRI I BREL A 50ms FREC—MBAL GRECRBIRHEEED, B8, R Al rg i
FARIN, B RN, 10 RS SER

/* HRHELEAND */
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void consumer_thread_entry(void *parameter)

{

rt_uint32_t sum = 0;
while (1)
{

VAE 7 G R DALY

rt_sem_take(&sem_full, RT_WAITING_FOREVER);

/* A IX, BB AT IR AE %/

rt_sem_take(&sem_lock, RT_WAITING_FOREVER);

sum += array[get % MAXSEM];

rt_kprintf("the consumer[%d] get a number:
% MAXSEM]);

get++;

rt_sem_release(&sem_lock);

I* B AR+

rt_sem_release(&sem_empty);

/% EEEAETERE 10 AN H,
if (get == 10) break;

Bk, W H A

/* HAE N WA %/

rt_thread_mdelay(50);

rt_kprintf("the consumer sum is: %d\n", sum);
rt_kprintf("the consumer exit!\n");

=]
g

11.2 75 B E i R B

’

’

%d\n", (get % MAXSEM), array[get

AN AR 1 */

EFEESHEEE BN R KA, REIREERYIG T 3ANMESE, GIEIFE S LR
producer, #RJEEIHE. JHEHTH P E LFE consumer. HoK o3 fd ] MSH_CMD_EXPORT % Hiiv4 .

int producer_consumer(void)

{
set = 0;
get = 0;
/* FlMEH 3 ANfEEE </
rt_sem_init(&sem_lock, "lock", 1, RT_IPC_FLAG_FIFO0);
rt_sem_init(&sem_empty, "empty", MAXSEM, RT_IPC_FLAG_FIFO);
rt_sem_init(&sem_full, "full", 0, RT_IPC_FLAG_FIFO);
/* B E R KRR K
producer_tid = rt_thread_create("producer",
producer_thread_entry, RT_NULL,
THREAD_STACK_SIZE,
THREAD_PRIORITY - 1, THREAD_TIMESLICE);
—
RT-Thread
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if (producer_tid != RT_NULL)
rt_thread_startup(producer_tid);

/% Q) R AR
consumer_tid = rt_thread_create("consumer",
consumer_thread_entry, RT_NULL,
THREAD_STACK_SIZE,
THREAD_PRIORITY + 1, THREAD_TIMESLICE);
if (consumer_tid != RT_NULL)
rt_thread_startup(consumer_tid);

return 0;

/* S E msh fy A5 #h */

MSH_CMD_EXPORT (producer_consumer, producer_consumer sample);

11.3 RmIFEIT

Gk LAR, SRJG NEIEAT. A2 T RITHFAHRM COM H GEHEE 1152000, FJLLE R RS H
HHZE, HA producer_consumer 4 3 SR BRI, R4 g SRR

msh >

msh >producer_consumer

the producer generates a number: 1
the consumer[0] get a number: 1

msh >the producer generates a number: 2
the producer generates a number: 3
the consumer[1] get a number: 2

the producer generates a number: 4
the producer generates a number: 5
the producer generates a number: 6
the consumer[2] get a number: 3

the producer generates a number: 7
the producer generates a number: 8
the consumer[3] get a number: 4

the producer generates a number: 9
the consumer[4] get a number: 5

the producer generates a number: 10
the producer exit!

the consumer[0] get a number: 6
the consumer[1] get a number: 7
the consumer[2] get a number: 8
the consumer[3] get a number: 9
the consumer[4] get a number: 10

the consumer sum is: 55
the consumer exit!
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F12=
B R=— kKt %

HFER MR —EGESE. EMESEARKZ: IG5 FENLENALFENTIAR, 1
¥ SCRRIE VAT R HRERT IR 2RI e ERE . OF v & R s A 2R R, A5 5 5 0 AT B T 2
FERETL -

HFEMEMRER—, FEAERESERN /M, JHFHERUBIERLAE. EPmLnniE, o5
RRIEHRAE T IR, TR LR R A I i I S22 2 D PR RS

ERE: W Z VNS T T EASREAE IR 55 Bl RE A

3% R O—IPC Y HRE

121 Wt

ABIFEYEIL A : priority_inheritance_sample.c.

NTRBLEF H R ESRIE B LR R E D, KRB e R kAR R, AEIFEEETT T threadC.
threadA AR, &% HR 9. 8, &it T —/NH /¥ & mutex.

22 threadC #ENJECFTENEH AW, SAJE3EN 100ms ZERT, FERT 45 3 5 3R BUE f & mutex,
KB B R w2 Jafea — B E, MR H + & mutex.

Zif% threadA BN JESEITENH QLRI A5 260+ & mutex, SRNB| T FEZ JFHFA—
BeifTa], 2 Ja s IR BRI

HAp AR ARINTE LR : R RARE CRiF A HFE, M)EmIt e yfs A EHA LT &,
B 26R% C DL NIz FeTH N ANERE A IIPL S At A .

AR, HI7 AT LS TR, R EALRERFEDAER . DRGSR L F
RIEGREU 2 AL

12.2 B EFIRRFE

ABAIYIET MSH_CMD_EXPORT #4146 6 %0 S H 2] msh ay 4, W UE RGBT fEF, @it
EEH G N KIE .

ST R QIR AL R E N BIRIL 564, ARAsIa), WHE) AR, DL ZRAR % fil SR A A AN I e B P i B A A


https://www.rt-thread.org/document/site/#/rt-thread-version/rt-thread-standard/programming-manual/ipc1/ipc1?id=%e4%ba%92%e6%96%a5%e9%87%8f

RT-Thread 2k 1 5 N5 Ft 12.2 95 RT3

#include <rtthread.h>

/* 35 1) 2 RE £ AR 4R B %/

static rt_thread_t tid1 = RT_NULL;
static rt_thread_t tid2 = RT_NULL;
static rt_thread_t tid3 = RT_NULL;

static rt_mutex_t mutex = RT_NULL;

#define THREAD_PRIORITY 9
#define THREAD_STACK_SIZE 512
#define THREAD_TIMESLICE 5

2% thread C AN %, ATEMLSERAE S, R FEIFKIETT, ikmise4in) thread
A EFel CPU, MRJRITENLES, HaRll)v &,

/* LFE C ANH */
static void thread_c_entry(void *parameter)

{
rt_tick_t tick;
/* AR IR SR A W E] %/
rt_thread_delay(100);
rt_kprintf("thread C priority is: %d\n", tidc->current_priority);
/* REE FEO*/
rt_mutex_take(mutex, RT_WAITING_FOREVER);
rt_kprintf("thread C priority is: %d, take the mutex\n", tidc->current_priority)
/* RS REA HF = 3000ms, 4R A Mk gima EFi S CPU */
tick = rt_tick_get();
while (rt_tick_get() - tick < 3000) ;
rt_kprintf("thread C priority is: %d, running...\n", tidc->current_priority);
/* BCE R B </
rt_kprintf("thread C release the mutex\n\n");
rt_mutex_release(mutex);
rt_kprintf("thread C priority is: %d\n", tidc->current_priority);
rt_kprintf("thread C exit\n");
¥

£i7% thread A (U FI %, SEITEIE S IRERME R, AR F i, RS H g2 J5i#47 500ms
I R, fff thread3 3247 500ms /iti, ZJaRI8CE R &

/* R OA N %/
static void thread_a_entry(void *parameter)

{
rt_tick_t tick;
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/* b 2 R AR LR Cisir */
rt_thread_delay(200);

/* & A R KIE FE %/

12.2 5 JEREF U

rt_kprintf("thread A priority is: %d, try to take the mutex\n"

current_priority);

rt_mutex_take(mutex, RT_WAITING_FOREVER);

rt_kprintf("thread A take the mutex\n");
rt_kprintf("thread A running...\n");
/* FFEEREA H )R & 500ms, ZLFE A LS E

tick = rt_tick_get();
while (rt_tick_get() - tick < 500) ;

& —HisiT */

rt_kprintf("thread A release the mutex\n");

rt_mutex_release(mutex);
rt_kprintf("thread A exit\n\n");

B R RS HAARIG T, o0 o SR e 17 2

AR ECE SR R R,

threadC. threadA. F1¥ % F§ MSH_CMD_EXPORT & i@ 4.

int pri_inheritance(void)
{
/* Q)% H JF & mutex */

mutex = rt_mutex_create("mutex", RT_IPC_FLAG_PRIO);

if (mutex == RT_NULL)
{

rt_kprintf("create dynamic mutex failed.\n");

return -1;

/* BlEE&FE C IHEE */
tidc = rt_thread_create("threadc",
thread_c_entry,
RT_NULL,
2048,
THREAD_PRIORITY,
5);
RT_ASSERT(tidc != RT_NULL);
rt_thread_startup(tidc);

/* RIELRE A JEEB) */

tida rt_thread_create("threada",
thread_a_entry,
RT_NULL,

2048,

RT-Thread RT-Thread £:X 1 SH#%Z 3 FH}
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THREAD_PRIORITY - 1,
5);

RT_ASSERT(tida != RT_NULL);
rt_thread_startup(tida);

return RT_EOK;

/* S B msh iy 4 %

MSH_CMD_EXPORT(pri_inheritance, pri inheritance);

12.3

G i¥ THE, SRJG T

WIFBIT

N

BAT . I % T RATHFAHRF COM - (FREER 1152000, FILAE I R4HE

Y

HHE, HA pri_inversion fir & H R BN, Gl R

msh >

msh >pri_inheritance

thread
thread
thread
thread
thread

thread
thread
thread
thread

thread
thread

priority is:
priority is:
priority is:
priority is:

release the

take the mu
running. ..
release the
exit

priority is
exit

9 # & C MR H N 9

9, take the mutex

8, try to take the mutex

8, running... # & C 4k/RKZLE A IRk H, N 8

mutex
tex

mutex

: 9 # LR C W ERKEN 9

BIREE R | H R BRIl R e . 2002 C et A LR R, M 4fE A B R, BhRZiRE
C MR e e T A RILLFE A MRS ARTR o

RT-Thread
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= e RV

FEFEMTERRERNNFAL, SETEAR, S22, 2X2HFRD. B—4
KRS ZNEMNRATRER: KA EE - DERLRE, SNSRI R A MR 2 RE AT Jm 2k
MIALEE; [FIRE, SRR ZADNLRERD 2 FH .

ZH. LR O——IPC 2 HARE

13.1 RSt

GRS A : event_sample.c

T AR SR IA BRI I [ 25, ABIFEB T threadl. thread2 BANZRFE, 56405 51
8.9, Wit T —AFHH4E event.

& threadl HEA G FHMAH & “F4: 3 siFH4F 57, BB FHAFRHEIE T 100ms TR, SR JE 80k
HUH A “HE 3 5HEMF 57, IG5 RE T .

Z:#% thread2 #E N J5 KIEFAF 3, ZERf 200ms; KIEFF 5, ZERS 200ms; KEFM 3, TERME LN
e fE

FEIREML: threadl B 46ZEfF “F4F 3 834 57 K3k, thread2 KixFEMF 3, Ml threadl S
#, 2 JG threadl %% “={ 3 534 57, thread2 H kikZFEAE 5, #H4TER, thread2 kikZEfE 3, %
threadl ZEW &5 st pe R4 & “F4F 3 5344 57,

I AGIRE, PR LE T TR R, AR R R AN R A FA A ) — AN B AT
o

BABTERMFER, SRR


https://www.rt-thread.org/document/site/#/rt-thread-version/rt-thread-standard/programming-manual/ipc1/ipc1?id=%e4%ba%8b%e4%bb%b6%e9%9b%86

RT-Thread Ak 1 5 WN#%2 > Tt 13.2 75 HAREA R

TTTTTT | I A A A )
tshell AR R R

s, MR

. =
BB Eifass

t2 ] B S EERaEEEEEEEmEEEEEEamEEE

Idle

E 13.1: B/

1. 7 tshell ZFE HHIAGL—AFHAFEE event, WILAM SR RAL, JRanvlaait. H3hZHE threadl.
thread2, 42050 8. 9;

2. EHRAERGWIMET, threadl f%c%m, BRBHRNIEZIT: threadl JTihiaT aHallc 4L 3 5L 5,
T AR R FF 4 3805, 272 threadl i,

. B JEEAE RGIASE thread2 #2417, thread2 KiEFH4F 3, ARIGHATER K B SHE#Z 200ms;

. threadl #0BIH4F 3, FTEIMRE R, ISR “FHh 3 5H4: 57

. thread2 HJERS IS (|2, KIEFHAE 5 &N, KIEFHM 3;

. FfF threadl MRER 250K )5, WA B4R “Hk 3 554 57, FEMER, 45HIg1T;

D U1 W

13.2 EH&KER RS

ARG IEE MSH_CMD_EXPORT #4575 Bl 4745 b6 #0521 msh dy%, W LME RS Td e s, it
FEFEH S 2R A 5l

BIF PAIE I — R, VIR AT RE . — MRS A OO MEMIIRE, Fh—1E
PERAEFE.

PAURE ST R 2 fe i ZH B0 e, MR, I R, SR,

# include <rtthread.h>

# define THREAD_PRIORITY 9
# define THREAD_TIMESLICE 5
# define EVENT_FLAG3 (1 << 3)

# define EVENT_FLAG5 (1 << 5)

/* H ARG */
static struct rt_event event;

2572 threadl MRS F] . ZeFEfhl bl & Z6F% threadl M I REL, LR SME, H— 0k A%E
ff “dHF 3 B 57, B T UUKASESRE “FiHF 3 5 57

ALIGN(RT_ALIGN_SIZE)
static char threadi1_stack[1024];
static struct rt_thread threadil;

/%R 1 ONO R */

RT-Thread RT-Thread X 1 ERZFE I FH 57



RT-Thread 2k 1 5 N5 Ft 13.2 75 FHEAM R

static void threadi_recv_event(void *param)

{
rt_uint32_t e;

/% B —REBEWEMS,, FH 3 BFEMSHS FEATUAKERE 1, BREEESRFS4RE
/]
if (rt_event_recv(&event, (EVENT_FLAG3 | EVENT_FLAGS5),
RT_EVENT_FLAG_OR | RT_EVENT_FLAG_CLEAR,
RT_WAITING_FOREVER, &e) == RT_EOK)

rt_kprintf("threadl: OR recv event 0x%x\n", e);

rt_kprintf("threadl: delay 1s to prepare the second event\n");
rt_thread_mdelay(1000);

/% B ZREBEWEMN, FM 3 OMFEM S BWRAER AT R LR 1, BUEEIE RS
RR©Y
if (rt_event_recv(&event, (EVENT_FLAG3 | EVENT_FLAGS5),
RT_EVENT_FLAG_AND | RT_EVENT_FLAG_CLEAR,
RT_WAITING_FOREVER, &e) == RT_EOK)

rt_kprintf("threadl: AND recv event 0x%x\n", e);

ks
rt_kprintf("threadl leave.\n");

2 F% thread2 (AR a3 E]. A HI DL R L6FE threadl I OIS, &% 3 WkEME, KiEZHEM 3, &
i 200ms; AiESHME 5, WERS 200ms; KiEFHF 3, R,

ALIGN(RT_ALIGN_SIZE)
static char thread2_stack[1024];
static struct rt_thread thread2;

/*OFE 2 N0 %/

static void thread2_send_event(void *param)

{
rt_kprintf("thread2: send event3\n");
rt_event_send(&event, EVENT_FLAG3);
rt_thread_mdelay(200);

rt_kprintf("thread2: send event5\n");
rt_event_send(&event, EVENT_FLAG5);
rt_thread_mdelay(200);

rt_kprintf("thread2: send event3\n");
rt_event_send(&event, EVENT_FLAG3);
rt_kprintf("thread2 leave.\n");

}
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FAER R BIACHS, BIaa e — D FEX R, YIMG K IF R 3 ZifE threadl. thread2, Jf 44 o % ff A
MSH_CMD_EXPORT i fir 4.

int event_sample(void)

{

rt_err_t result;

/* WA FE TR */

result = rt_event_init(&event, "event", RT_IPC FLAG_FIFO);

if (result != RT_EOK)

{

rt_kprintf("init event failed.\n");
return -1;

}

rt_thread_init(&thread1,
"thread1",
threadl_recv_event,
RT_NULL,
&thread1_stack[0],
sizeof(thread1_stack),
THREAD_PRIORITY - 1, THREAD_TIMESLICE);

rt_thread_startup(&threadl);

rt_thread_init(&thread2,
"thread2",
thread2_send_event,
RT_NULL,
&thread2_stack[0],
sizeof(thread2_stack),
THREAD_PRIORITY, THREAD_TIMESLICE);

rt_thread_startup(&thread2);

return 0;

}

/* S H B msh sy &5 Fp */
MSH_CMD_EXPORT (event_sample, event sample);

13.3 HwiFiE{

Gk TRE, SRE TFHEEEAT. T & THEITIFARI COM M (J4F3 1152000, FJLLE EIREHI A
FhHE, i event_sample iy 7F’EJJT1§JF”H§, ANCIETIRERE T

msh >

msh >event_sample

thread2: send eventhread3
thread1: OR recv event 0x8
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thread1: delay 1s to prepare the second event
msh >thread2: send eventb

thread2: send eventhread3

thread2 leave.

thread1: AND recv event 0x28

thread1 leave.

IR 7S T H R T i%. threadl B P REESE, 2AlfEH T “ZHe 5 “2HR5” 1075
%
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F14E
R 8 Y15 F

B 2 — b ] B R R (R A% 07 30, e R TR LEAIR, AR ¥ . /£ RT-Thread #:AF R4 [105%
BLrh RS — B — > 4 FATR/NIGHEAE, JF HIER B — 2 - DI RE, RERS S A7 — & BRI M1 (IR
PP B . WAL IBAE I T AR E) o MRAE P —BF IR AF I R KK RS 4 515, P AR BES A T A
i 4 AR Sk .

2. R L—IPC & L2 HEAH

14.1 K&t

ABIFEJERS A : mailbox_sample.c

T ARBUAE F R FE SR I B 2R FE R (S, ABIFE# T T threadl. thread2 WANZkFE, fLscZld 10,
Bt 7T —/MIBF mbt.

2675 thread1 £ 100ms AR — UCHEAE, U0 SREZ SRR AURE ECF AT BT R ARSI R 457K
HEPRIS, ITEDERIRE S, ZRAESE A

274 thread2 & 200ms A& —RER1F, K& 10 IR Ja, KIZGSHIBA (LFE 2 FLRIE 11 B,
LRRIBAT S A

M AGIRE, AT LATH I AR R, SRR A A P IR IR % Y 2R T
BABATERG FEATR, NP thread2 FFAR@ TR LR R, R iR T


https://www.rt-thread.org/document/site/#/rt-thread-version/rt-thread-standard/programming-manual/ipc2/ipc2?id=%e9%82%ae%e7%ae%b1

14.1 % RIS ¥#t

& 14.1: B17d %

(1) 7£ tshell &% P wIta 4k — R4S mbt, £ H FIFO J5 R TR AR W1t a3 2615 threadl.
thread2, tJcétl=0 10;

(2) fEEERGMIHEE R, threadl B 5% Niz1T;

(3) threadl JF4gizAT, EHEITEH—BUEE, R)a SRR, WERTE N B0A #R1F, threadl Hik;
(4) BE/EHAERGIME thread2 HfNIE1T, KiE—FHEF, BEfE3EA 200ms L1 ;

(5) ULHFZeFE threadl #Meli, HWEIMBME, GRELATEI—BUE R, SRJS5HEN 100ms ZEH

(6) thread2 fE&% 10 KRG, Rik—H G N ARIIRIT, LR,

(7) threadl —EHUHEA:, H#EIHR H thread2 4 RERIFS, BB lls, ZFEss

14.1.1 FR#ERFiRAAR
AR IE IS MSH_CMD_EXPORT ¥/~ #115 820 S H 2 msh 474, UL RFEiTidfES, Eid
TEFEH SN2 KI5 .

PARE X T RAEFHEH RIS, WS, W A%, WRAaEsEEe, FERUs ek i i, 3 4riiser
W2

#include <rtthread.h>

#define THREAD_PRIORITY 10
#define THREAD_TIMESLICE 5
VAN (il

static struct rt_mailbox mb;

/% R T TS A N AR xS
static char mb_pool[128];

static char mb_str1[] = "I'm a mail!";
static char mb_str2[]

"this is another mail!";

—
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static char mb_str3[] = "over";

£L7E threadl fEA OEE TR, AREfE B, DAL LR threadl M BR%L, 4 100ms YCH— R
FEATENHEAE AR, BN AR, B HEAS, 4540817,

ALIGN(RT_ALIGN_SIZE)
static char thread1_stack[1024];
static struct rt_thread thread?;

/* &R 1T ONH */
static void threadi_entry(void *parameter)

{
char *str;
while (1)
{
rt_kprintf("threadl: try to recv a mail\n");
/% B G Y R A */
if (rt_mb_recv(&mb, (rt_uint32_t *)&str, RT_WAITING_FOREVER) == RT_EOK)
{
rt_kprintf("threadl: get a mail from mailbox, the content:%s\n", str);
if (str == mb_str3)
break;
/* ZEHS 100ms */
rt_thread_mdelay(100);
}
¥
/% AT WX B B */
rt_mb_detach(&mb);
}

£37% thread? f B As 1] eAsibibe, LUMLR thread2 MATTEY, 45 200ms K% —EH ek,
10 YR RIELRIBIE, 4EiuElT

ALIGN(RT_ALIGN_SIZE)
static char thread2_stack[1024];
static struct rt_thread thread2;

/* &R 2 NI/
static void thread2_entry(void *parameter)
{

rt_uint8_t count;

count = 0;
while (count < 10)
{

count ++;
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if (count & 0x1)

{
/* R iE mb_strl bk BHEFE R %/
rt_mb_send(&mb, (rt_uint32_t)&mb_str1);
}
else
{
/* K% mb_str2 kb FIER A B o*/
rt_mb_send(&mb, (rt_uint32_t)&mb_str2);
}

/* ZE /K 200ms */
rt_thread_mdelay(200);

/* OREM SRR 1, &fE 2 ELEBIT4E R */
rt_mb_send(&mb, (rt_uint32_t)&mb_str3);

MR A A s UACHS, 1AG 4 T IR A, BIAG AR IR B T 4 fE threadl &5 thread2. Jf ¥ of # £
MSH_CMD_EXPORT ‘3 ti i 4

int mailbox_sample(void)

{

rt_err_t result;

/* HUE L — 4 mailbox */
result = rt_mb_init(&mb,

"mbt", /* ZF & mbt */
&mb_pool[0], /% WBAH H 2 AN A7t & mb_pool */
sizeof(mb_pool) / 4, VA &l O o = IS S e
4 F9 %/
RT_IPC_FLAG_FIFO); /* KF FIFO 5N it47 &R 2% 1% */
if (result != RT_EOK)
{
rt_kprintf("init mailbox failed.\n");
return -1;
}

rt_thread_init(&thread1,
"thread1",
threadi_entry,
RT_NULL,
&thread1_stack[0],
sizeof(thread1_stack),
THREAD_PRIORITY, THREAD_TIMESLICE);
rt_thread_startup(&threadl);

rt_thread_init(&thread2,
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"thread2",
thread2_entry,
RT_NULL,
&thread2_stack[0],
sizeof(thread2_stack),
THREAD_PRIORITY, THREAD_TIMESLICE);
rt_thread_startup(&thread2);
return 0;

/* S F] msh @y 45 FF */
MSH_CMD_EXPORT(mailbox_sample, mailbox sample);

14.2 “®/iFBIT

Zni¥ LRE, R MEGsAT. M2 TRITIFMIN COM H (ks 1152000, A LAE B R L1 )5
ZHE, A mailbox_sample fi-& 5 S7nBI N, < Bl H 45 R 0T .

msh >

msh >mailbox_sample

thread1: try to recv a mail

thread1: get a mail from mailbox, the content:I'm a mail!

msh >thread1: try to recv a mail

threadl: get a mail from mailbox, the content:this is another mail!

threadl: try to recv a mail

thread1: get a mail from mailbox, the content:this is another mail!
threadl: try to recv a mail

thread1: get a mail from mailbox, the content:over
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F15 =
HEPMAF B E R

H B BRI RE M EOR B 2 AR B b T AR 25 1R AN e R B 2, B B AAE H QW AF 2 E
HoAh 2R B RE I I S IAZ A S OR SL AT S 10 270 2 A SR A o, W AR B IR AR . A
THEENERS, HE LA iR RSO B S . T B BAFIR —Fh R (5 75 2

2% R L—IPC BB I B BAF

15.1 KBt

ARG A : msgq_sample.c

N T RBAE T BB R IA B R E (I8 (S, AR TE T threadl. thread2 WANZFRE, fREHIA
25, Wit T —ANHE A mqt.

2572 thread1 & 50ms M S A —UOH S, FHATEEI R 00 BN %, 1ERI 20 VB B2 )5,
NEERSAUN IR T

£ 2 thread2 4 10ms [A] mqt 34 2 BAFIR KR 20 KR, 72020 B “A”-“T”, 4 9 RER=Z
—ANEEME T, K% 20 G LRIB TR, GF, BARERE Sms, Hi% L% E R —4 0S Tock
& 10ms, ZH/DEED.

WL AGIRE, FH AT DATE M TR, LR R T S A B B A R R

BANBATHFE W R FTR, OS Tick N ARG B, i LBIFE 46 )5 55— AN 2R 1 OS Tick N
14 OS Tick, HFEREAMWT:


https://www.rt-thread.org/document/site/#/rt-thread-version/rt-thread-standard/programming-manual/ipc2/ipc2?id=%e6%b6%88%e6%81%af%e9%98%9f%e5%88%97

RT-Thread Ak 1 5 WN#%2 > Tt 15.2 5 W5 BB 2~ 51

thread1
W
thread2

jolfE e BT e iR

& 15.1: BT %

(1) 7£ tshell ZEFE R AIEEML—ANH B S mqt, KH FIFO 5 BHTL RS WIURL I B sh kA
threadl. thread2, h2:Zk[ER 25;

(2) EHAERGHIHEZ T, threadl HeHBNZAT, ZRXMHEBFIEREGE S, HESIE N %A
HE, iR,

(3) BlJGERE RS thread2 ¥ IZ4T, thread2 KiE—MEE “A”, HITEIRIEWEENE, G
10ms KiE—%H S,

(4) MEIFZEAE threadl #ZUKENH S, ITENVHENE “A”, X545k 50ms HUC—KiH 8 ;

(5) 7£% 100ms ), threadl AMZWGHEE “C”, HETFIFHFEZME, Fril threadl JoiUd'®
SUHE T, ZEEmAE R AR S

(6) thread?2 ki% 20 &M EJG, SHRLRE.
(7) threadl %4 20 & W S5, ZRLZRE.

15.2 HEBAFIE A =G

BIISE R MSH_CMD_EXPORT Ki/n 4146 08 £ 7 1 2 msh 4, " LAMERGUa T e, @it
RIS NGRS/ IR

PAURE ST R 2R 5 ZE R BRI O0 56 . IR 922, T SR BB A R DL R A T80 J2 A 21 B PN A

#include <rtthread.h>

#define THREAD_PRIORITY 25
#define THREAD_TIMESLICE 5

/% 3 BN A e %y

static struct rt_messagequeue mq;

/% W EBN B A B R i B R AR
static rt_uint8_t msg_pool[2048];

RT-Thread RT-Thread £:X 1 SX#%% I F4 67



RT-Thread 2k 1 5 N5 Ft 15.2 35 WS BAFIAL =45

2 FE threadl fFH IR S 0], LRFEFE MR, DLKEZRFE threadl RO D%, 4 50ms MIH S BAFIH ik
BUHE, HITEHEENES, 20 RG4w.

ALIGN(RT_ALIGN_SIZE)
static char threadl_stack[1024];
static struct rt_thread threadil;

/* RO OND R </
static void threadi_entry(void *parameter)

{
char buf = 0;
rt_ uint8 t cnt = 0;
while (1)
{
/% NIH B BN F Rl R S
if (rt_mqg_recv(&mq, &buf, sizeof(buf), RT_WAITING_FOREVER) == RT_EOK)
{
rt_kprintf("threadl: recv msg from msg queue, the content:%c\n", buf);
if (cnt == 19)
{
break;
}
}
/* FERT 50ms */
cnt++;
rt_thread_mdelay(50);
¥
rt_kprintf("thread1: detach mg \n");
rt_mq_detach(&mq);
¥

2if% thread2 flFHAIRR A Zefedadi b, DLKRZAE thread2 M B EL, & Sms @7 2 Ak
EHE, JHTHHE AR, 20 RJR4H

ALIGN(RT_ALIGN_SIZE)
static char thread2_stack[1024];
static struct rt_thread thread2;

/%R 2 NH */
static void thread2_entry(void *parameter)
{

int result;
char buf = 'A';
rt_uint8_t cnt = 0;

while (1)

{
if (cnt == 8)
{
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15.2 5 {5 B BB I 1

/* RIZEESEEREBBAA R %/
result = rt_mg_urgent(&mq, &buf, 1);
if (result != RT_EOK)

{
rt_kprintf("rt_mg_urgent ERR\n");
}
else
{
rt_kprintf("thread2: send urgent message - %c\n", buf);
¥
}
else if (cnt>= 20)/* kKi% 20 R E 2 5B H */
{
rt_kprintf("message queue stop send, thread2 quit\n");
break;
}
else
{
/% RIEE S B BB F R/
result = rt_mq_send(&nq, &buf, 1);
if (result != RT_EOK)
{
rt_kprintf("rt_mg_send ERR\n");
b
rt_kprintf("thread2: send message - %c\n", buf);
}
buf++;
cnt++;
/* ZERS 5ms */

rt_thread_mdelay(5);

HEBANFIBRBIACRS, #Idate 7 — AN H BB, #liatkIf /a3 1 threadl 5 thread2. IR pd £ fit
MSH_CMD_EXPORT T iifir4 -

VA e SN N7 P U N ) o
int msgq_sample(void)

{
rt_err_t result;
/* H UG AL BB */
result = rt_mq_init(&mq,
"mqt",
&msg_pool[0], /* A7 $E [ msg_pool */
1, /* BAEEBRIRAR 1 FH R/
sizeof(msg_pool), /* WAFM ) K /N JE msg_pool K
N F/
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RT_IPC_FLAG_FIFO); S OB RAT S  TR A A b B K
Je 13 BN W vE S B B </

if (result != RT_EOK)

{
rt_kprintf("init message queue failed.\n");
return -1;

rt_thread_init(&threadl,
"thread1",
thread1_entry,
RT_NULL,
&thread1_stack[0],
sizeof(thread1_stack),
THREAD_PRIORITY, THREAD_TIMESLICE);
rt_thread_startup(&threadl);

rt_thread_init(&thread2,
"thread2",
thread2_entry,
RT_NULL,
&thread2_stack[0],
sizeof(thread2_stack),
THREAD_PRIORITY, THREAD_TIMESLICE);
rt_thread_startup(&thread2);

return 0;

/* FHEFE] msh @y 4K h */
MSH_CMD_EXPORT(msgq_sample, msgq sample);

15.3 #WIFEIT

BT, W FHOEIT. MFIZ0 T BATIFRIRIN COM M (3452 1152000, I LLE 5 R
FH%, #A msgq_sample frd SR BRI, 261 4 B R

msh >

msh > msgq_sample

msh >thread2: send message - A

thread1: recv msg from msg queue, the content:A
thread2: send message - B

thread2: send message - C

thread2: send message - D

thread2: send message - E

thread1: recv msg from msg queue, the content:B
thread2: send message - F
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thread2: send message - G

thread2: send message - H

thread2: send urgent message - I

thread2: send message - J

thread1: recv msg from msg queue, the content:I
thread2: send message - K

thread2: send message - L

thread2: send message - M
thread2: send message - N
thread2: send message - O

thread1: recv msg from msg queue, the content:C
thread2: send message - P

thread2: send message - Q

thread2: send message - R

thread2: send message - S

thread2: send message - T

thread1: recv msg from msg queue, the content:D
message queue stop send, thread2 quit

thread1: recv msg from msg queue, the content:E
thread1: recv msg from msg queue, the content:F
thread1: recv msg from msg queue, the content:G

thread1: recv msg from msg queue, the content:T
thread1: detach mq
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16 =
7SR FHERIE A

A HEE HARTE BAA N R &R AT =ME 0L, AGIFRE N T2 —MEOL, fiRSZEFEREA
heap IIgE

B MRER NN A I B ChNHENAFE TR, NN B T B R IR LD,
— M T/ 2MB A7 R R 5

B AR KN AF I 2 BOE B (slab B EESEIR), slab A7 BRI 1 B R AR R G SR EL R
BN, SRt T ATl A AT i B A PRI S

=R A 2 NEE A ECE D (memheap FHA ), memheap FikEH T RAGHFELZANNG
HERIIE DL, BT LS AN NAE R fE—E, TR DRI NAEE, TP Aok 2 IR B M T

16.1 KAt

ABIFEJERS A : dynmem_sample.c

BIRE BT — M LRE, AL RE SNSRI AFIFREEG BEREEERIIAALE, = HEARI R
{5 45

16.2 EISAFEHERSG

ABAILIE MSH_CMD_EXPORT #4146 6 £ S H 2] msh ay 4, W UE RGBT fEF, @it
EEH G ANmASKIEF.

PLR E LT RFEFT RIS, AR/ LRI ] f 22

#include <rtthread.h>

#define THREAD_PRIORITY 25
#define THREAD_STACK_SIZE 512
#define THREAD_TIMESLICE 5

LA RS, —EHHIEALL, HIESIZEREBNAT, RS HIFERNNAE, FEAZIN, Kl
#, HHFRIA AR RME BB SATETH R
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/* BFEANE
void threadl1_entry(void *parameter)

{
int i;
char *ptr = RT_NULL; /* W FH @ $ & */
for (i = 0; ; i++)
{
/% R (1 << 1) K/NF BN A7 7 ] */
ptr = rt_malloc(1 << 1i);
/* W R AR */
if (ptr != RT_NULL)
{
rt_kprintf("get memory :%d byte\n", (1 << 1i));
/* BTN AR H */
rt_free(ptr);
rt_kprintf("free memory :%d byte\n", (1 << i));
ptr = RT_NULL;
}
else
{
rt_kprintf("try to get %d byte memory failed!\n", (1 << 1));
return;
}
}
}

FANAE RS, G4 threadl /830, H¥Efdi H MSH_CMD_EXPORT S H#w4.

int dynmem_sample(void)

{
rt_thread_t tid = RT_NULL;
/* Bl ARE 1/
tid = rt_thread_create("threadl",
thread1_entry, RT_NULL,
THREAD_STACK_SIZE,
THREAD_PRIORITY,
THREAD_TIMESLICE);
if (tid != RT_NULL)
rt_thread_startup(tid);
return 0;
b

/* B msh dr & 5K */
MSH_CMD_EXPORT (dynmem_sample, dynmem sample);
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16.3 “miFE1T

Zni¥ TARE, RJa PEGstT. M2 TRITIFMRE COM H (ks 1152000, wLAE B R SEH )5

AL, A dynmem_sample #4537 GI S, sl H S5 R

msh >

msh >dynmem_sample
msh >get memory :1 byte

free memory
get memory
free memory
get memory
free memory
get memory
free memory
get memory
free memory
get memory
free memory
get memory
free memory
get memory
free memory
get memory

get memory
free memory
get memory
free memory
get memory
free memory

11 byte
:2 byte
:2 byte
14 byte
14 byte
:8 byte
:8 byte
:16 byte
116 byte
:32 byte
:32 byte
164 byte
164 byte
1128 byte
1128 byte
:256 byte

116384 byte
116384 byte
132768 byte
132768 byte
165536 byte
165536 byte

try to get 131072 byte memory failed!

BIFE S e A AR HATENE B 4B H1E 131072 byte B 128KB WA7RT, T RAM & A/NAH

128K, 1M n H RAM /T~ 128K, FrLAZrFCRI

RT-Thread
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FT17=
A fFtEY{E

A7 — Rl A BT 3 T T B R NRR R (/N AR, B mT AR ORI BR A A7 e 5 R
MIREE, HAgREl e WA k. b4k, RT-Thread N A1 SCRFERFR R T RE, N AA IR B2 N
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17.2 mempool & AR5l
ARG I MSH_CMD_EXPORT Rl #4650 5 H 2 msh @n 4, TTUIERGuETERES, it
TEFER BN 2K 80 .
#include <rtthread.h>
static rt_uint8_t *ptr[50];

static rt_uint8_t mempool[4096];
static struct rt_mempool mp;

#define THREAD_PRIORITY 25
#define THREAD_STACK_SIZE 512
#define THREAD_TIMESLICE 5

/% 4B A £ FE B ) B 1R A */
static rt_thread_t tid1 = RT_NULL;
static rt_thread_t tid2 = RT_NULL;

/* REAIAND */
static void threadi_mp_alloc(void *parameter)


https://www.rt-thread.org/document/site/#/rt-thread-version/rt-thread-standard/programming-manual/memory/memory?id=%e5%86%85%e5%ad%98%e6%b1%a0
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{
int i;
for (i =0 ; i <50 ; i++)
{
if (ptr[i] == RT_NULL)
{
/% B B AR50k, I IE AN B N A SR,
LREI1ER, BELE2EIT */
ptr[i] = rt_mp_alloc(&mp, RT_WAITING_FOREVER);
if (ptr[i] != RT_NULL)
rt_kprintf("allocate No.%d\n", 1);
}
¥
}

/* RN, HFE2MM e R UL, ML BIL KRG NAT. */
static void thread2_mp_release(void *parameter)

{
int i;
rt_kprintf("thread2 try to release block\n");
for (i = 0; i < 50 ; i++)
{
/% BT A 3 BC R T B A AE e xS
if (ptr[i] != RT_NULL)
{
rt_kprintf("release block %d\n", 1i);
rt_mp_free(ptr[i]);
ptr[i] = RT_NULL;
}
}
¥

int mempool_sample(void)
{
int i;
for (1 = 0; 1 < 50; i ++) ptr[i] = RT_NULL;

/* HIUEAL N AR T R %/
rt_mp_init(&mp, "mp1", &mempool[0], sizeof(mempool), 80);

/% BIEER R HAF N AR
tid1 = rt_thread_create("thread1", threadi_mp_alloc, RT_NULL,
THREAD_STACK_SIZE,
THREAD_PRIORITY, THREAD_TIMESLICE);
#ifdef RT_USING_SMP
/* G ELFEEIFE — AN b, R H 2 R B R AL %/
rt_thread_control(tid1, RT_THREAD_CTRL_BIND_CPU, (void*)0);
#endif
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if (tid1 != RT_NULL)
rt_thread_startup(tid1);

/* B ZRFE2: BN AR xS/
tid2 = rt_thread_create("thread2", thread2_mp_release, RT_NULL,
THREAD_STACK_SIZE,
THREAD_PRIORITY + 1, THREAD_TIMESLICE);
#ifdef RT_USING_SMP
/* G ERFEEIF — AN b, B 2 R B R AL */
rt_thread_control(tid2, RT_THREAD_CTRL_BIND_CPU, (void*)0);
#endif
if (tid2 !'= RT_NULL)
rt_thread_startup(tid2);

return 0;

/* S E msh fr sk */
MSH_CMD_EXPORT (mempool_sample, mempool sample);

17.3 mIFBIT

kAR, AR5 FEistT. A0 THRITIFAHME COM 1 (JE4FR 1152000, W LAE RGN G
FHE, %A mempool_sample iy4 B s FIN A, 7~ R UR

msh >
msh >mempool_sample
msh >allocate No.O
allocate No.1

allocate No.
allocate No.
allocate No.

u b W N

allocate No.

allocate No.45

allocate No.46

allocate No.47

thread2 try to release block
release block 0

allocate No.48

release block 1

allocate No.49

release block 2

release block 3

release block 49
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