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struct rt_semaphore
{
struct rt_ipc_object parent; /* 4tz H ipc_object 2k */
rt_uint16_t value; /* EEEME */
S5 M R B AR B */

25

}

/* rt_sem_t s %57 semaphore

typedef struct rt_semaphore* rt_sem_t;
55 R AR ERE 65535,

rt_semaphore %} %M rt_ipc_object F1JR4:, o IPC A3, (F58
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(5 E BT [ i ( rt_sem_take/trytake() )
struct .
rt_semaphors

[ ¥R | { rt_sem release() :I
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1.3.1. gIEMBRESE

AOEMETEN, BRI ME SRS, R IZE R R T AR AR, 4l
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rt_sem_t rt_sem _create(const char *name,
rt_uint32_t value,
rt_uint8_t flag);

A IXA R R, R G0 e WK R B 8S H 4r L — S semaphore X R, HAIEIX AR, RIGY)
IR IPC X % UL K 5 semaphore #H2CHIE . EQIERE S ERENSET, E5ERESHRE T
HESEATHN, 2MNREEMFNHRA 0. HE# RT_IPC_FLAG_FIFO (Jeitiot) 77U, BA%R;
fﬁﬁMﬁJMﬂﬁf*ﬁﬁf’ﬁtﬂEﬁﬁﬁﬁFM Jeik NIRRT SRS S FF 005 5 & 43%+ RT_IPC_FLAG_PRIO
RIEHEERE) T7al, SEAFERARE AT HRAR S Bt AT HERN . AR e S A AR K e AT SR R 5 &

7E: RT_IPC_FLAG_FIFO J& T-AEsemi il ra, BRIEM AR IERERCRER, JFHRIER
HoBH R ¥ & RS T B RS & N AE SRRy 26F2, J7 T f RT_IPC_FLAG_FIFO, &
M1 A RT_IPC_FLAG_PRIO,  RIVAf {28 2 1) S o

TR T ZRB NS S IR R

S8 Eliipun
name {55 EAMK
value 55 EVHE
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flag &5 8ARE, T LA F¥E: RT_IPC_FLAG_FIFO 5%
RT_IPC_FLAG_PRIO
R[] _
RT_NULL A
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rt_err_t rt_sem_delete(rt_sem_t sem);

AR RN, RGO MR MG S RS S8, AARREASERFZE TR, Bam
FREpfE o eSS AR M5 5 B LR (SRR IR 1B - RT_ERROR), SR A HRERUE S5 R AAF
W TRME TIZRBMAS SR BIE:

rt_sem_delete() A% N\ SEFIR B 1H

ZH ik

sem rt_sem_create() Bl HIE 5 EX %
IR [ —

RT_EOK At B B

1.3.2. ¥IRUARBES=E

XTHSE SRR, C P AF 2 B 7E 2 1B S R g 136 4 70 FC Hh oK, JBOFE 50 5 e B R A e 4L
B b, MRS A S SN T 2L rt_sem_create HzRGIE T, TR 7R AT BT HIAG
BIRT o TG A A5 5 5o G R A 1 £ R i 11«

rt_err_t rt_sem_init(rt_sem_t sem,
const char *name,
rt_uint32_t value,
rt_uint8_t flag)

L H XA BN, R SR X IX A4S semaphore X RBEAT WA AL, ARG HIAG AL IPC X R AL S
semaphore HCHIHS > (55 EARE A M LI EVEE S ERERRIINRE. TRMIE T iZm BN
SRR A

rt_sem_init() K4 A\ S EFNIR [B{E

ZH it P

sem {5 52X R A s
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name (e &2

value &5 BYIMHME

flag {55 8EkE, TR P F4E: RT_IPC_FLAG_FIFO ¢ RT_IPC_FLAG_PRIO
IR [ —

RT _FEOK VIUEAk AL Th
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rt_err_t rt_sem_detach(rt_sem_t sem);
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RS . JFORHERTE(S 58 LIS AR 343 - RT_ERROR MR [EME. FRAAE TiZR AN SIS

R FME :
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rt_err_t rt_sem_take (rt_sem_t sem, rt_int32_t time);
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rt_sem_take() M A\ SEFIR FHE
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sem {55 BRI A
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rt_err_t rt_sem_trytake(rt_sem_t sem);
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rt_err_t rt_sem_release(rt_sem_t sem);
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—AEEENEIE SRS, PTHRERE. AR

ESEMNER

#include <rtthread.h>

#define THREAD_PRIORITY 25
#define THREAD_TIMESLICE 5

/* FR s S 2R E %/
static rt_sem_t dynamic_sem = RT_NULL;

ALIGN(RT_ALIGN_SIZE)

static char threadi1_stack[1024];

static struct rt_thread thread?;

static void rt_threadi_entry(void *parameter)

{
static rt_uint8_t count = 0;

while(1)
{
if(count <= 100)
{
count++;
}
else
return;

/* count FEit#E 10 &k, WiBER —X{ESE */

if(0 == (count % 10))

{
rt_kprintf("t1 release a dynamic semaphore.\n");
rt_sem_release(dynamic_sem);

ALIGN(RT_ALIGN_SIZE)
static char thread2_stack[1024];
static struct rt_thread thread2;
static void rt_thread2_entry(void *parameter)
{
static rt_err_t result;
static rt_uint8_t number = 0;
while(1)
{

2 4

/* KA REMRESE, KNGS E, WA number B i 1E */
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result = rt_sem_take(dynamic_sem, RT_WAITING_FOREVER);
if (result != RT_EOK)

{
rt_kprintf("t2 take a dynamic semaphore, failed.\n");
rt_sem_delete(dynamic_sem);
return;
}
else
{
number++;
rt_kprintf("t2 take a dynamic semaphore. number = %d\n" ,number);
}

/* 5T ERGMYIE N */

int semaphore_sample(void)

{
/* AlE—ANEESE, VIGHEL 0 */
dynamic_sem = rt_sem_create("dsem", 0, RT_IPC_FLAG_PRIO);
if (dynamic_sem == RT_NULL)

{
rt_kprintf("create dynamic semaphore failed.\n");
return -1;
}
else
{
rt_kprintf("create done. dynamic semaphore value = 0.\n");
s

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

rt_thread_init(&thread2,
"thread2",
rt_thread2_entry,
RT_NULL,
&thread2_stack[0],
sizeof(thread2_stack),
THREAD_PRIORITY-1, THREAD_TIMESLICE);
rt_thread_startup(&thread2);

return 0;

RT-Thread %32 EE 5 8
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}
/* S HF msh &4 £h */
MSH_CMD_EXPORT (semaphore_sample, semaphore sample);

i RIBATEE R
\ |/
- RT - Thread Operating System
/| N\ 3.1.0 build Aug 27 2018

2006 - 2018 Copyright by rt-thread team
msh >semaphore_sample

create done. dynamic semaphore value = 0.
msh >t1 release a dynamic semaphore.

t2 take a dynamic semaphore. number = 1
t1 release a dynamic semaphore.

t2 take a dynamic semaphore. number = 2
t1 release a dynamic semaphore.

t2 take a dynamic semaphore. number = 3
t1 release a dynamic semaphore.

t2 take a dynamic semaphore. number = 4
t1 release a dynamic semaphore.
t2 take a dynamic semaphore. number = 5
t1 release a dynamic semaphore.
t2 take a dynamic semaphore. number = 6
t1 release a dynamic semaphore.
t2 take a dynamic semaphore. number = 7
t1 release a dynamic semaphore.
t2 take a dynamic semaphore. number = 8
t1 release a dynamic semaphore.
t2 take a dynamic semaphore. number = 9
t1 release a dynamic semaphore.
t2 take a dynamic semaphore. number = 10

W FmE TEE R 4R 1 7E count tHECN 10 RS EUN (count 1H4CH 100 2 JGZRFRIRHD, Kik—1
fB58, 4&E2EBMESER, 5 number #4700 1 #1E.

BESEI—MRHBIREI R, AREFEEAEH 2 MR, 3 ME S BB 5 e el 7
Hr:

3NMESESHAN: Olock: B5EBMER, B2 MRS FE— N4 array #E17#4E, A
AR AL RIR, B R X A %R, Dempty: SRS, WIgG0 A 5 A2 6. Ofull: 37
AN, WILEA A O AL

2 NI AN OB AR KBS )5, AN, I, RS RN
fro O RFLRE: RIMBIWAIE, BN AR, RERR— L.

ErrEHEEGE

#include <rtthread.h>
#define THREAD_PRIORITY 6

RT-Thread %32 EE 5 9
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#define THREAD_STACK_SIZE 512
#define THREAD_TIMESLICE 5

/*OEEK 5 AT E A
#define MAXSEM 5

/* AT RE AT BEEAE */
rt_uint32_t array[MAXSEM];

/* FRHAETE. HBEA array HAFT RS ME */
static rt_uint32_t set, get;

VA =R R = i b N =
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;

/* EFEEEEAD */
void producer_thread_entry(void *parameter)

{

int cnt = 0;

/* iB47 10 &k */
while (cnt < 10)
{
/% W — AL */
rt_sem_take(&sem_empty, RT_WAITING_FOREVER);

/* B0 array W, 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++;

/* AT — B %/
rt_thread_mdelay(20);

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

/* HBELEAD */

RT-Thread %32 EE 5 10
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void consumer_thread_entry(void *parameter)

{

rt_uint32_t sum = 0;

while (1)

{
/% REC— AL */
rt_sem_take(&sem_full, RT_WAITING_FOREVER);
/* S IX, BB AT B AE xS
rt_sem_take(&sem_lock, RT_WAITING_FOREVER);
sum += array[get % MAXSEM];
rt_kprintf("the consumer[%d] get a number: %d\n", (get % MAXSEM), array[get

% MAXSEM]);

get++;
rt_sem_release(&sem_lock);
/% B — T %/
rt_sem_release(&sem_empty);
/% EFEEAETER 10 ANEH, 5k, JH TR E LR N IR %/
if (get == 10) break;
1% E AN E T+
rt_thread_mdelay(50);

b

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

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

}

int producer_consumer(void)

set 0;

0,

get

/* Wi 3 MEEE Y/

rt_sem_init(&sem_lock, "lock", 1, RT_IPC_FLAG_PRIO);
rt_sem_init(&sem_empty, "empty", MAXSEM, RT_IPC_FLAG_PRIO);
rt_sem_init(&sem_full, "full", 0, RT_IPC_FLAG_PRIO);

/* BT E &R %/

producer_tid = rt_thread_create("producer",
producer_thread_entry, RT_NULL,
THREAD_STACK_SIZE,
THREAD_PRIORITY - 1,
THREAD_TIMESLICE);

if (producer_tid != RT_NULL)

{

RT-Thread %32 EE 5 11
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rt_thread_startup(producer_tid);

¥

else

{
rt_kprintf("create thread producer failed");
return -1;

S

/* Q)Y PR R/

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);

¥

else

{
rt_kprintf("create thread consumer failed");
return -1;

¥

return 0;

/* BB msh x5 KRR */

MSH_

CMD_EXPORT (producer_consumer, producer_consumer sample);

ZBIRE 7 A RN -

\ |/

- RT - Thread Operating System

/| N\ 3.1.0 build Aug 27 2018

2006 - 2018 Copyright by rt-thread team

msh
the
the
msh
the
the
the
the
the
the
the
the
the

>producer_consumer

producer generates a number: 1
consumer[0] get a number: 1
>the producer generates a number: 2
producer generates a number: 3
consumer[1] get a number: 2
producer generates a number: 4
producer generates a number: 5
producer generates a number: 6
consumer[2] get a number: 3
producer generates a number: 7
producer generates a number: 8
consumer[3] get a number: 4

RT-Thread “%i2EE S
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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!

ARMGIRE T AR AR AR 73 7 P TN s B DG P T B 77 i

(1) A= efi

1 FREC 1 AEAL G857 5 number), B 207 15

2) B8R AREFEA R number {58 ent+1, JE{EIERAEANELL array H; T8I
3) B MR (R EETIRE AN, BERE —ANEAD, WAL 1

(2) M ol et

1) FREC L ANEAL CBG= 5 number), RO 1

2) FBURY BAWRE S E A P41 number { M array FFiHisk, 5 _ERE number {EAN;
Tt

3) B AR N E EBGE—A i, GFESZ A2, 26 1.

AEPEEAR A 10 A number, JHRERIKEGE, 5 10 4 number FER . {55 &8 lock &
¥ array I X IR ARAE T 9 E S number {8 HEfTE, SEIL T RREA S

1.5 FSENERRE
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JIER TR SRR, T SRR FE D
1.5.1. Z&IEEP
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AR E S BN SR E B TARR, BBOX/ME 5 &, W UHESERAEXME 58 B ZRE i,
EEHAT N 82 T, R ERTUEREESENT TEZRRE: FAESENLEESREAC
LR, R AHZE SRR S T — 7 T,

1.5.2. 4

B, B BB R T 2 AN ERAR DA R — L B CBIIG SO 15 i . A5 5 BAEME A BURAE R, 8
R T B BHRSEIR R 1, AR RGN A BHEATH], BUNE S EMEBZAAE 1M 0 254
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ATARRL B A B . XA T L EAE S BIYIGER 0, LR REFARMESEN, ATHESE
MIFIIRMEE 0, SFEEIAARXME 5 & LEEEIE SBERC SrhWrhkns, Seitfr 5815
8, BT AEEPE (1 T/O 1 A S RO N2 (R K, 0 A W AT B R I, T JE R — M5 5 SR e AR 17
(2% UMHUS 228 a3 . 140 FInSH R b3 5 =0, N EFTR.

& Xy _ AN
= rt sem releasza) . rt zem take() i )
Ry — L |: —) — P{ FinSH##2
N, 5-.--.__.
- -_ P i
R | i

“=» UARTbuffer ----—

5: FinSH (91, o2 A [7] A7 i K]

S5 REMERIM N 0, 2 FInSH L2 KB5S &R, FAES=EMELO0, FlEafii. 4
console W& A XA, P2, NN RS GIRE . e R W RS EIRE T, B 2iE console
W& M, JFEEAF R N UART buffer HHETZ20h, 1 G RUE 5 &, BBUS 5 RN EAE R
fit shell Zif2. TEHWIRSHIFRIZITREGE, WRRG A L shell ZBFE 0562 5 = Ik 26 LR FE A7 AERT
shell &P #4155 83817, M UART buffer 22 [X th 3R B N 5 -

HE: PR SRR ERFRARRAGESE (BD 1070, MRCSRAITT R i 7 3.

1.5.4. ZFERITH

55 R AT LAY R — A w0 T RS, RN RS SR EAR . Fln: et —AME
SEEMERN S, WXAMETEARAESRD 5 R, BERHEERECY 0. BHRTHEOE & T 4R R L AF b3 %
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TR CL— RS 107 A B 2 AN F . B, A7 S5 3 W, R R DS 5 AT 2K
RET, T e ¥ 2 4 P B REAS — AL B2 M5 S BB

EE: RIS 2 RIREG T NN FD, DO T A4 SR A B R A7 (LR
2 B, Xt 2R A PR BIRHEAT VT IR ACEE,  FHEAT BT U IR A .

2 BERE

HRFENMATHFE SR, 2 MRk EESE. DFERUTRAE M EMNESEY: 3
AN, FHE S R TE, AR e SN S5 . 2 S 0 4 ORI, RS 3 KT THTIT,
T AEA TN

2.1 EREIENH

HFEMESEARKZE: A LFENLENALFERIAN, BRFESCRRE AV HAER k4
PRI I HEFE R e R A LR A5 58 AT UL AR (T 2R BT

HFREFPRES LGP, FSE8 (MIRESED . BRELRFAEN, EFEL TR, diX
NERERBERIAR MR, ZXANLRRECER, R IR ERAT I8, REEHIaN. H—1 5
FEFFA R ER, HAMLRE AR AT T A E, A %5 B ARE R RENS fH GRS XA 81
AP, T BN R, EANRES — B EE S EARAKAR: £EF5E T, DL EE
S, RREERFEA SR AE LB (AR

Thread#1

IKF Thread#2

— H##H >, —
pEgE |— > (| ) —»

. Thread=n

6: I /F LIEr A

fEE S B2 P A — MEE R R LR e SR 8. il e s, Bl — it ek
PR EE A5 5 mALE] U7 R L B, IR S R O RO R AR, X MR S AR
IBATIRE AT RE S E — e rp LR LR AR Y, Bl IE R L S RV 2 B BURAL B S £k
FEPHZE, SCRFPEXECMSBIORIE. W FEIFR: AI%E%08 A. B I C II="4RE, et A> B> C. s
A, B THADIRE, S5 —Fik, 4R C IEAEIsTT, ML C TR =5 M. 74
RS, 2072 A SR RARER, LR A BOUma s, BFOVEHEARE C e, FrbGZRIsUT. (Hi
HLHE A AL M, d TR C A, RUCZRAE A bRV R & FE CigfT. Wk
BEES 272 B AERE SRRk, WIZRHE B #OMiaids. BT8R B M e L2 C &, BILFE B ik
1817, HEHEBATEE, &R CAIMRIEIT. HASAR CRBELEREM 5, &2 A 43T, £
FEBLT, RSB GRE T B 2 B Je TARE A BT . XPHEASREORUE D0 S8 L BRE 1A i B2 I [#)
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£ RT-Thread #1F R 4tH, Tk E R DRI SR R, SEElp U se i dh R ik . e atk
R AELAE A RO R I Y, R 2eRE C Pt de e TH B4R A ftsedinl, A
SRR SE R e SR 1) . IXARRERE R UL C (TR b AD # B4, W N EIFR. fUERARZT,
FEREA A A RIS BRI S, (25 I SR % BHR K 2R h AL B S s K AR A R
FIPLSEBREE, SRIGHAT, T X MRS AR OZ R, R Je R ER I BRI da g . Kk, 4kk
PLAER LR G 1 RGBT AL B B2 fE R b o

Et s 4
A A cim) CAM)
B - BALES B
cH  CiM e
{45 e 25 | .
A Al B CHEHAM, A e ,
3 EE O WAL R T (8]t
g M i % R

&l 8: LA (M N1 JF1i)

HE: ERRLFER, WA FE, JFHARGLRFRERNSRE T, AMFETESRA
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2.2 HREEHIR

ff RT-Thread W, H/xm%Hlh2BERGH TEBR O REMN —DNEHESE N, |45 MK struct
rt_mutex £ir. A4 —Fh C £ixJ7X rt_mutex_t, FRMILEFERAMN, £ CIESHHZILIEE T
EAEHIR A FREr . BRI H R A VE & SE L LA AR .

struct rt_mutex

{
struct rt_ipc_object parent; /* 4k7K H ipc_object 2 */
rt_uint16_t value; /* HFEWE */
rt_uint8_t original_priority; /* A KBEMEGMR A F
rt_uint8_t hold; /* FHEAENEEA RS %/
struct rt_thread *owner; /* HETHE B F B */

L

/* rt_mutext_t NIE A HJF B4 MWK RE KT */
typedef struct rt_mutex* rt_mutex_t;

rt_mutex %t % M rt_ipc_object HIRAE, H IPC FasATEH .

23 EREMWEERN

HFEEHIRP S AL RMRNEESEY, ELFEDRENEI PRI EENEMN. LFEMREN
WrEFR, S AEFRAREOE. Q& / Vi LrE, RNEFE. B, BER/ B oF

=N
EHo

[ (est/miate) (e aeasimg )

S ——— [ A=EY { rt mutex_take() ::l

struct rf_mutex

[ FERT | { rt mutex_release() ::l

\ (/88 ) (C rmoes delete/doncn) )

B 9: fFEKHE

2.3.1. gIEMMEERE

Qg — N EFEN, WZELEE DL FEERY, N5 7B iz H RyIG i TIE. Sl E
BT FH T T PR B K 1

rt_mutex_t rt_mutex_create (const char* name, rt_uint8_t flag);
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AL A rt_mutex_create R GIE — N EFE, ERATH name FiigE. SIRHXA R, &
Guks S M RAE LA L — > mutex MR, FEWILAIX NG, SRFE WIS TPC %t 4 L 5 mutex
Ry HRFEN flag #5E% B A RT_IPC_FLAG_PRIO, F#/R{EZANERIEEAEER, il
LT e 33 %R . flag % B N RT_IPC_FLAG_FIFO, FR{EZNELIEERRIEN, Figlikki
BT ARAF BT . R RIR TR BN S H SR A

rt_mutex_create() ffim A\ SR FME

name HFE AR
flag IR EARE, BRI AR R4l : RT_IPC_FLAG_FIFO &{ RT_IPC_FLAG_PRIO
A —

H R A B i Th
RT NULL B g R e

AP G R, R R URRAR ST, S TSR R MR s R
RSk Ve qup

rt_err_t rt_mutex_delete (rt_mutex_t mutex);

MR — D EFERN, PSR B LR AR e, S RIS KR B {4 2 - RT_ERROR.
IRJE ARGV % LR B A GO B BER A N R PR B e B I A7 25 ). R R 1 1% bR B
NS IR PIE

rt_mutex_delete() 1% NS HAR [FE

mutex HFEX R A
R[] —
RT EOK MR B Th

23.2. YIRUANREERE

B TR BN B AT A AE R G0 PRI H G B 4 0 O A — RO T35 B BL BRI a2t B
MRS TR EN AT, FERATYIA . WIA T B A N 1 i e Hodk 1 -

rt_err_t rt_mutex_init (rt_mutex_t mutex, const char* name, rt_uint8_t flag);

il Az R et I, /546 € L7 B AR (RIS A0 T+ 4R 5D, B R EAARUR v &
PR HFEARE WA L G IR B AR BIAR S . R TR B A S S R I

rt_mutex_init() f%im A\ SEOIR [F{E
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ZH ik

mutex HFEXN SN, EHAFRME, R EFREXN RN AR

name HIFEW AR

flag T ECO2IEE, TieH P #%# RT_IPC_FLAG_PRIO i£& RT_IPC_FLAG_FIFO, A%

)48 RT_IPC_FLAG_PRIO #b3
iR[E —_—
RT_EOK VUG AL Th

i B R R BN RN RS P BE, EH T RS R E. R R R
I R g 1

rt_err_t rt_mutex_detach (rt_mutex_t mutex);

A ZmEdE O G, WM A ZEFE LA (LERRFER -RT_ERROR), A5 H
GHZEFEMNNZN REREPME . FTRMER TR RA S IR FE:

rt_mutex_detach() %A\ ZE0rR [F1{E

S5 ik
mutex H x5 R A
iR [ —_
RT EOK 2]

2.3.3. REERE
SRR T B v, AR TANZEFEFARG B2 5 R e e
FEAT o BRI e A5 T ) e e 1 -

rt_err_t rt_mutex_take (rt_mutex_t mutex, rt_int32_t time);

IR R ERA SRR ], B4 HiEZ LR RN Z L F . RO FREOLH
AATAAR LR, WZ IR ERRFA TN 1, HaTdfE AL HEER . WOREFE Oy 4R
A, MRS IZ T B LRSS, HRHAR LR RECE B S I AL 5 2 R N I (] R 3R
iR 7z BN A S B S IR P

rt_mutex_take() 1% N\ S HAR A1

B il

mutex H w8 X R A
time B SERF IR [A]
R\ _
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RT_EOK I H 7 &=
-RT_ETIMEOUT Geiing
-RT_ERROR SRR M

234. EEHRRNERE

M P ARSI R R SRR AT SRR, nT U e SR ORI R, A RICE
i BT FH IS T ) R B
rt_err_t rt_mutex_trytake(rt_mutex_t mutex);

XS rt_mutex_take(mutex, RT_WAITING_NO) MYERIAHE], BN 24ZRFE HE I B+ & R 5 S

AT H PR AE, EASERAEZEFE L, M2 BH#ER R - RT_ETIMEOUT. FR#R TIZEHKHRAS
5 R [AE -

2 iR

mutex HFEXT R A)H
iRE —_—

RT EOK IR R &
-RT_ETIMEOUT FRER

2.3.5. BHER=E
MRS R RV G, NARPRRBE e S E R R, A ML RERE AR RBUZ R R, B
JCHL B e FH S T ) R Bz 1

rt_err_t rt_mutex_release(rt_mutex_t mutex);

s A% O, R el B BRI ARA RERIE, SRR LR E, BN
TR 1o 2% R AT O ER (R LR AR A MR AR, N, SHRHE
ZAE 5 R AR PR . WORZRE B T IR B R B4R, A LR BEERUE, SRk
FEA RTINS, FRIE T ZR B A S SR FIE

rt_mutex_release() K% NS EHN& [A{E

mutex H R BN G A
IR [ e
RT_EOK I
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E
Al
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24 ERFRENARBA

RR-AHFERAMAGIRE, LR MRPINERIENTIE. 5N RENA R8I, "
PLORP L SR AR A RN . NI — M TR U], AR R 1 MR 2, 272 1 %) 2
A number 43 HIRHATIN 1 #4E; R 2 X5 2 4 number 73 BTN 1 B E, AEH BF S ORUEL R SCR
2 /> number {8 RAEAPHTW . QS AR

HFEHIRE

#include <rtthread.h>

#define THREAD_PRIORITY 8
#define THREAD_TIMESLICE 5

/* $R R E FE M IRE Y/
static rt_mutex_t dynamic_mutex = RT_NULL;
static rt_uint8_t number1,number2 = 0;

ALIGN(RT_ALIGN_SIZE)
static char thread1_stack[1024];
static struct rt_thread threadil;
static void rt_thread_entry1(void *parameter)
{
while(1)
{
/* R 1 R A H R E R, J5)E X number1. number2 #EAT N 1 BEAE, RE B
HF& */
rt_mutex_take(dynamic_mutex, RT_WAITING_FOREVER);
number1++;
rt_thread_mdelay(10);
number2++;
rt_mutex_release(dynamic_mutex);

ALIGN(RT_ALIGN_SIZE)
static char thread2_stack[1024];
static struct rt_thread thread2;
static void rt_thread_entry2(void *parameter)
{
while(1)
{
/* KRR 2 WA ERFEE, BE numberl. number2 [K{E 2 W AR, A E N E R
mutex & 2| T B IEMH */
rt_mutex_take(dynamic_mutex, RT_WAITING_FOREVER);
if(number1 != number2)
{

rt_kprintf("not protect.number1 = %d, mumber2 = %d \n",number1 ,number2)

’
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else
{
rt_kprintf("mutex protect ,number1 = mumber2 is %d\n",number1);
)
number1++;
number2++;

rt_mutex_release(dynamic_mutex);

if(number1>=50)
return;

/* H xR PG </
int mutex_sample(void)

{
/* AT EFE */
dynamic_mutex = rt_mutex_create("dmutex", RT_IPC_FLAG_PRIO);
if (dynamic_mutex == RT_NULL)
{
rt_kprintf("create dynamic mutex failed.\n");
return -1;
}
rt_thread_init(&thread1,
"thread1",
rt_thread_entry1,
RT_NULL,
&thread1_stack[0],
sizeof(thread1_stack),
THREAD_PRIORITY, THREAD_TIMESLICE);
rt_thread_startup(&threadl);
rt_thread_init(&thread2,
"thread2",
rt_thread_entry2,
RT_NULL,
&thread2_stack[0],
sizeof(thread2_stack),
THREAD_PRIORITY-1, THREAD_TIMESLICE);
rt_thread_startup(&thread2);
return 0;
}

MSH_CMD_EXPORT(mutex_sample, mutex sample);

LEFE 1 5LFE 2 A BR RS 2 4> number FUEE (EEERE 1 A 3REL BCE v =15
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\ |/

- RT - Thread Operating System

/] \ 3.1.0 build Aug 24 2018

2006 - 2018 Copyright by rt-thread team
msh >mutex_sample
msh >mutex protect ,number1 = mumber2 is 1
mutex protect ,number1 = mumber2 is 2

mutex protect ,number1 mumber2 is 3

mutex protect ,number1 mumber2 is 4

mumber2 is 48
mutex protect ,number1 = mumber2 is 49

mutex protect ,number1

AR TR E RS XA number f#4E,  number {E {REF— .

HRFER S 7 TR, XA RaE 3 MEhSLRE R ARG HFEN, fFF K2R
PSRt 5 AR B R R DL e 2 K B L e 2

Bh AR FE R ERAE Fr 1 BIT2

#include <rtthread.h>

VAR =R RS ol = N = i
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 10

#define THREAD_STACK_SIZE 512

#define THREAD_TIMESLICE 5

/*ORFE 1 ONE %/
static void threadi_entry(void *parameter)
{
/% AR AR e R LR EAT */
rt_thread_mdelay(100);

/* i thread3 4 mutex, Jf H thread2 Zf5#H mutex */

/* f & thread2 5 thread3 1t sE & 1&ml */

if (tid2->current_priority != tid3->current_priority)

{
/* ARG B, IRk M+
rt_kprintf("the priority of thread2 is: %d\n", tid2->current_priority);
rt_kprintf("the priority of thread3 is: %d\n", tid3->current_priority);
rt_kprintf("test failed.\n");
return;
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}

else

{
rt_kprintf("the priority of thread2 is: %d\n", tid2->current_priority);
rt_kprintf("the priority of thread3 is: %d\n", tid3->current_priority);
rt_kprintf("test OK.\n");

s

/% B 2 N8/
static void thread2_entry(void *parameter)

{

rt_err_t result;
rt_kprintf("the priority of thread2 is: %d\n", tid2->current_priority);

/* AR e R L FE B AT */
rt_thread_mdelay(50);

/*

* WK FA H R 8, E thread3 # A, MNiE thread3 11 %t 2 #2 Tt
* 3| thread2 # [ M1 % &

w2/

result = rt_mutex_take(mutex, RT_WAITING_FOREVER);

if (result == RT_EOK)

{
/* BEJCH. R B %/
rt_mutex_release(mutex);

/* RFE 3 ONH */
static void thread3_entry(void *parameter)

{
rt_tick t tick;
rt_err_t result;

rt_kprintf("the priority of thread3 is: %d\n", tid3->current_priority);

result = rt_mutex_take(mutex, RT_WAITING_FOREVER);
if (result != RT_EOK)
{

rt_kprintf("thread3 take a mutex, failed.\n");

/% i — A K B E) 1A 5, 500ms %/
tick = rt_tick_get();
while (rt_tick_get() - tick < (RT_TICK_PER_SECOND / 2)) ;

a—
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rt_mutex_release(mutex);

int pri_inversion(void)

{
/* Il E R */
mutex = rt_mutex_create("mutex", RT_IPC_FLAG_PRIO);
if (mutex == RT_NULL)
{
rt_kprintf("create dynamic mutex failed.\n");
return -1;
¥
/* BRI 1 %/
tid1 = rt_thread_create("threadl",
thread1_entry,
RT_NULL,
THREAD_STACK_SIZE,
THREAD_PRIORITY - 1, THREAD_TIMESLICE);
if (tid1 !'= RT_NULL)
rt_thread_startup(tid1);
/* BIELRE 2 */
tid2 = rt_thread_create("thread2",
thread2_entry,
RT_NULL,
THREAD_STACK_SIZE,
THREAD_PRIORITY, THREAD_TIMESLICE);
if (tid2 != RT_NULL)
rt_thread_startup(tid2);
/* Bl &R 3/
tid3 = rt_thread_create("thread3",
thread3_entry,
RT_NULL,
THREAD_STACK_SIZE,
THREAD_PRIORITY + 1, THREAD_TIMESLICE);
if (tid3 != RT_NULL)
rt_thread_startup(tid3);
return 0;
b

/* S F msh & Ep */

I
MSH_CMD_EXPORT(pri_inversion, prio_inversion sample);

PiFIBATEE R
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- RT - Thread Operating System
/N 3.1.0 build Aug 27 2018
2006 - 2018 Copyright by rt-thread team
msh >pri_inversion
the priority of thread2 is: 10
the priority of thread3 is: 11
the priority of thread2 is: 10
the priority of thread3 is: 10
test OK.

BIREEUR 7 R BT, 208 3 Jeff A Ik, M/RZis 2 EREEFE, &R 3 ik
SRHARTI N MLRE 2 AL A .

HE: FEVNCHR R EARELE PR S BIRE A

2.5 ERENERSE

HFENMEH R, DOVERETER R, JFHERUBIINIEGFAE. EPmLrnix, ok
BIKIZH AL T I BAPIRAS, T AR A B W SL 20 A B RIS . B BEES

(1) LREZUSFH B RRIEOLT o KR AT U G [F]— 202 2 G AR5 T RRAEA ) 19 A

(2) ARSI T 2 LA R 2D M At Se B e i i 2 o

3 EHE

HFE B RLRERFLP NS —, —ADHEAETDE G2 DFESF, FHSEAETER - NZ, £
Xt AR FD o 1 H CAAR A SO BB A, FEA SIS A S AT e LR JLRP G -

OP1 A AR FEFM, AT —Fh Az wT AR H (i, SR ASZEIA R .

OP1 NS LI, A 3 M ASC# T LARIA B s, S8 3R R — WA AT 1A

OP1 455 — A\ P2 XM, W) P1 i AUE SR “[FffE P2 BIIA A AZuE” 5 “NZRNE N A0 A5
PEESIH L )E, A REHIK.

XHL, TR P1 KSR RS, 5 “RZENE AL “[FE P2 B NS MUONE R R A, 1
O O FEHRp s FAEMERLERE; 500 0 R FIFERLRE; 500 0 220 RN A AR RE .

3.1 EHEIIENH

HFEEEM TERRERNFELY, 5ESEAR, CrRRRT Ul —X 2, ZXLHFED. -4
ARRESZNHEENRATREN: HAEE - DEAERLRE, BN EMHENA G A Wi R AT 5 5
(AbEE; [FIRE, HORAT LR 2 NMRERD 2030 X2 D FFNEG T UM A 32 (1 JefF 5 3 AL
BRFR, BENE ARG, Ll <BEE” 5 9BEE KA A F SRR R, B
AL HORH SRR WHOVRMSIRFL, RIS EMEFZ —RERY; F#F <2RE”
WFR N RIRBYED, R AR S TR A R .
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RT-Thread & S SEAFRA UL R

D SR SRR, FAEAH LS. SRR IA 32 MdfRE, R — 32 bit TRF 55
RIBREATIESR, B> bit fOE

2) FHHNHTRIE, NRABEEL TR
3) FETCHERAE, BN 2 R A 2R A I IR — 4 (W SRR FRIE A RS i), HACRZER T HRiE—IK.
1€ RT-Thread W, fANERFREAA —DFE Bhsid, ©8 =4 E M, 40772 RT_EVENT _FLAG_ANDGZ
# 5), RT_EVENT FLAG OR(Z# ) VL RT EVENT FLAG CLEARGHMEFRIC). YL FE k[
i, AT PAERE 32 AN F AR E R AN FARAE B ARIC RPN WT 2 BT U SRR A 2 R & .
H3E - PETPEEFEH
I

—_ T
= ] =430
¥ v
—tEfE:| 0|1 |0 |o]ao o|lo|lo|lol1]|a0
"'-q,q___‘_ __'_,_,..a-"

Thread 213l FHiF1 + FHiF30
(B EF2EOR/AND )

10: FUETFERER

n BN, AR #1 SRS A 1 ALAIEE 30 Aotk EAL, WURHEAHE BARC A oS, MR
NERE #1 RS 1AM 30 #RAE DG A Sl mE, RS BARCA SO B, S
1 8eF 30 AR R — R AEE il R M BEZE AR #1. W RS EARIC I 5 E TSR AR AL, 2R #1
WP SR ST 1 A 30 N E, A E R B (BIE D

3.2 EH&EEHIR

1E RT-Thread /', FHHEEHIPUEBRIERGHA TEHEMHN— MRS R, B struct rt_event
FKoro HH—F CRIET A rt_event_t, RRHIZFHMFERNEINE, £ CIiEF HHSILE FHFEE R
Bl FFEEEH Heas M VRGN 2 SO WL PL AR :

struct rt_event

{
struct rt_ipc_object parent; /* 4k7K H ipc_object K */
/* BHEEE, B— bit Bx 1 ANFHAM, bit METURIEEFH LT RE */
rt_ uint32_t set;

}

/* rt_event_t 48 [ F &R e 4R A */

typedef struct rt_event* rt_event_t;

rt_event Xf Z M rt_ipc_object kA4, H IPC & a5 #
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3.3 EH&EMEERR

TR STE S HEEMCNEESY, EHRARDRENEI T REZNEM. SFRME
R E R, NSRRI RS G WG F IR JORFIF. ik MRR / B FF4E

[ (ese/mate) (e seacinio )

((#2 ) (_ _temsa0 )

HHEEHIR

struct rt_event

[ R ) { rt_event recv() ::I

\ [ WA/ B ) ( tLevent deleteidench) )

11: FFHEN

3.3.1. fIEMNRESEE

AEIE—NEERN, ARE O BRI, SRR S R I AT A BT a6 4L
GUEEF AR T A pR EE

rt_event_t rt_event_create(const char* name, rt_uint8_t flag);

T ZR IR L, RGN G BB P DI F RN R, AR DX SR, RIERIIHRISE TPC
R NREE T ZR A S SR EE:

rt_event_create() i A\ SEAR [FIE

ZH ik

name HAFER B FR

flag HOEbRE, © I DU N ¥l : RT_IPC_FLAG_FIFO
RT_IPC_FLAG_PRIO

IR [ —

RT_NULL BRI

EREDOE il oljE el

7E: RT_IPC_FLAG_FIFO J& TaEsem i E s, BRAENHBETFIER AR kG R, HHRGE
HoBH R ¥ R B0 % AR R AR AR & A AR se 26F2, 77l F RT_IPC_FLAG_FIFO, %
M%7 A RT_IPC_FLAG_PRIO, R[4 F2 ) S i o

A AHAEH rt_event_create() 812 I FHA X G, I MIBRFAFEXT R IR PORB I R G R .

RT-Thread ZizEEE 28



AR [R5 335 iR

I 21 S mT LAASE T T £ R B 1

rt_err_t rt_event_delete(rt_event_t event);

FEVA rt_event_delete e& HUMBR— AN FAFEEXT RN, SAZBORZ S EA TR . 7EMBR AT 20
B T AT EE L AE 1% 4 RIZRFE (ZRARIIR [EME 2 - RT_ERROR), REREBCEMEM RSN,
ES I WRATE GV S ESPEA B IER

rt_event_delete() f%i A\ S E A3 [1{E

event HHEX R AN
R[] —
RT EOK I

3.3.2. ¥AHMREEAE

A HAF R B AR AE R G PRI G 1 2 0 O AR, — RO T R S B BLEUR W an A Bt Bl
FEE IS AN BT, R 2T B AT IR LR . WIAR LSRR A T i A R g 1 -

rt_err_t rt_event_init(rt_event_t event, const char* name, rt_uint8_t flag);

WZHE D, iSRS (RIS A SRR EDD, G ARG S WISt
EXR, HIMABI RGN RAEGHIATE R, NERIER TR A SE S R AE

rt_event_init() F)% ASE AR FI{E

event FAEXT BRI E)E

name HER LR

flag HERREE, B0 LA S $E: RT_IPC_FLAG_FIFO & RT IPC_FLAG_PRIO
IR [m] —

RT_EOK Bl

RGAHAEH] rt_event_initQ) ¥R AN S, I BB S AR A i R B R G TR
i 5 A AR AR A SR RN AR A B A P o I S R A S T R B

rt_err_t rt_event_detach(rt_event_t event);

PP XA s RO, R G0 S MR P A B 2 AR RS A A S B AR (2R IR R ME A2 -
RT_ERROR), AR iZF N R0 S B Pl . R ARIA T R BN A A S 405 3R [ {H -

rt_event_detach() Hi% A ZEFR [F1{E
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event HEST G ARG
1R |7 —_—
RT EOK 2]

3.33. LKRXEH

AL R ET DUAGE AR I A AN FEAE, WE:

rt_err_t rt_event_send(rt_event_t event, rt_uint32_t set);

il FHZ PR B0 i, 33 240 set 455 ISR AR SR B0E event AN RAGEMFAREME, A5
FRHE event FAFEN R _ENEAHFLARRMER, FIWR SO LR F MG ZR S ST event X R iR E
EVLES, WA, WMeiEiZZifs. TR Tz mASHCS IR BE:

rt_event_send() % NS HAHR [F1{E

ZH filiik

event FHAFEXT R AR

set FIEI— A B FEAF AR S
1R[] —

RT_EOK J5®7)]

3.34. HEWEH

WAZAE R 32 FLI AT 5 ORI IR, ElRE— AR —AEF, B — DX R AT R I
SERFE 32 ANFHAE, AT OB TR EIEHS M B/ S B BB RIEF T EIE LA, ] <2
57 SRR R AT SR SR AN A ROE AR, i AR SEON R IR R A AR
AR A BOE LA . BRI A eR B

rt_err_t rt_event_recv(rt_event_t event,
rt_uint32_t set,
rt_uint8_t option,
rt_int32_t timeout,
rt_uint32_t* recved);

YHPREAZXANEORN, REGE LR set ZHABWGLETT option RH W& BRI A& 5 K A&,
RO kA, WARYE S5 option E2& 7% B4 RT_EVENT_FLAG_CLEAR ¥ 5E & 75 B B FH4F A F N
FrEAL, SRJFIRIE] (Hrh recved Z40R RIS FE): WREAE KA, WHESEAFH set #1 option 24§
WNLRRAG MY, RERLRERIE T b, BRI 1 SR 2 2% 1 B R I ) 48 e 1
RIS ] o SR I B [ EOAR, MR MR AR 2 A A I 2 FL BRI s AN S5 45, i ELFEIR [A] -
RT_ETIMEOUT. F&#R 7 iR E AN SH SRk EE:
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rt_event_recv() 1% N\ ZEF1IR [l {H

24 Ei:ipu
event HEXT R A
set BRI RIS K FA
option Pk
timeout Tt 5 RS B[]
recved $ [ FE S 2 B S
iR JE] —
RT_EOK B
-RT_ETIMEOUT R
-RT_ERROR iR

option { AT HL:

/* kO BWE B B RN EWRES </
RT_EVENT_FLAG_OR
RT_EVENT_FLAG_AND

/* EFTEREERFEARE A Y/
RT_EVENT_FLAG_CLEAR

34 EMHENATRA

RAEFENN B, Bl Rgate TSR, LR DMERREER A DR I E R,
T AERERIE S, LA PR

B EmERGIE

#include <rtthread.h>

#define THREAD_PRIORITY 9
#define THREAD_TIMESLICE 5

#define EVENT_FLAG3 (1 << 3)
#define EVENT_FLAG5 (1 << 5)

/* ARSI P */

static struct rt_event event;

ALIGN(RT_ALIGN_SIZE)
static char threadl1_stack[1024];
static struct rt_thread threadil;
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/* R O1 OND R </
static void threadi_recv_event(void *param)

{
rt_uint32_t e;

/* OB — W EBEWEMS, 4 3 EM S EE-ATUMALE 1, B EEERFESRE
*
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);

/*O R E M, M3 MEAM S BRAERN AR U RLRE 1, BT EIERESRE
=
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("threadl1: AND recv event 0x%x\n", e);

¥
rt_kprintf("threadl leave.\n");

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

/* EFE 2 A0/

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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int event_sample(void)

{

rt_err_t result;

/% HUE AL FE AR R+

result = rt_event_init(&event, "event", RT_IPC_FLAG_PRIO)

if (result != RT_EOK)

{

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

}

rt_thread_init(&threadl,
"thread1",
threadl1_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;

¥

/* BB msh A5 ES */
MSH_CMD_EXPORT(event_sample, event sample);

PiRIBATEE R
\ |/
- RT - Thread Operating System
/ |\ 3.1.0 build Aug 24 2018

2006 - 2018 Copyright by rt-thread team
msh >event_sample
thread2: send event3
thread1: OR recv event 0x8
thread1: delay 1s to prepare the second event
msh >thread2: send event5
thread2: send event3
thread2 leave.
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thread1l: AND recv event 0x28
threadl leave.

BIREHR 7 HFERE AT k. AR 1 AE PRI, i 1“2 5 “Z#5” 155,

3.5 EH&ENERSE

FEAEM T2 MG, e ERE ERAESE, HTHRERFAD. — LRt ks
IR AL — D HAFEFIFNS R, TG S5 AR MR I 0 A L ) SR AT A B HRESHESEAR
It FFRRIEBRIEAE R RIGERAT, AW RN, MWESEARREERE R0 F0 5
PR, IRARE TR 2R FE, M2 ADHIEN DRSS NS FANIZRARERNS S, ik
Fod “EHE MR B k. XMERRE T ESERARSN, H5E AR R
ZhfE, TIASRERIN 245 2 MR 40 T BT N 2 FAFRoR &

* 40 * 425 431
—i- B tloltlof.-l1|lololt]ltft]|o
- A
| . | —y
Thread=1 Thread £2

12: ZHFEOR R

—ANEMET A 32 AN, KRR AR R RIS RIER . TR AR A HAFIY
BPR (ERRE 1. 2 55 2 30F, FOFE AT CUER] “5” 80 B0 SHMA LR, a2 NEEsE
- ANEFRRIR (FF 25). B ENRIERFEA R AR, ZRER g 21T e 2L A BN 1
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