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3£ 1=
RT-Thread s£IGIfEFEE

1.1 B®W

o RENHMZLLYIZEE T f# RT-Thread 1217455, UL MDK5 A, #4 RT-Thread iz47 355 .

1.2 MDKS5 &

.28 %2%¢ MDKS [ 7] DLEL RIS b B

fE3247 RT-Thread #:/E R4tHT, A1 E %4 MDK-ARM 5.24 CERMRBGTEAAR, 5.14 A &L L
RRAIE AL, XA KA 2 2 17 EEECHT I ARAS, & Re S S AR R L e 35 A D Be . X BoRA T 16K
PR PR ) VPl AR 5.24 FRAS, G0 AR 5 16K g B ACHS BR ], 37 W X MDK-ARM IE . 56 A
www.keil.com &5 M4 T3 MDK-ARM i¥4ifik: http://www.keil.com/download/.

FENEI, B NEEAE S, TSNS REE, RIS N TR, AR
origAT, 2 BT B B 22 25 i 1 «


http://www.keil.com/download/

PR AZ SI2 56 Tt 1.2 35 MDKS5 %

Setup MDK Cortex-M Legacy Device Support V5.24 .

Welcome to Keil MDK-ARM ARM KEl I_

Release 4/2017 w -
licrocontroller Tools

Thiz SETUP program installz:
MDEK. Cortex-M Legacy Device Support V524

Thiz SETUP program may be uzed to update a previous product installation.
Hawever, pou should make a backup copy befare proceeding.

[t iz recommended that you exit all ‘Windows programs before continuing with SETUP.

Faollove the instructions to complete the product installation.

Mt > | Cancel |

1.1: MDK %[ 1

$I8 11X /& MDK-ARM )35 0B, A “Next>>” #EN T —HH, W~ ER:

Setup MDK Cortex-M Legacy Device Support V3.24 >

License Agreement AR M K E | L

Pleaze read the following license agreement carefully. o . -
licrocontroller Tools

To continue with SETUP, vou muzst accept the termz of the Licenze Agreement. To accept the
agreement, click the check box below,

EMD USER LICENCE AGREEMENT FOR MDK-ARM A

THIZ EMD USER LICEMCE AGREEMEMNT (LICENCET) 13 A LEGAL AGREEMENT
BETWEEM YOU (EITHER A SINGLE INDIVIDUAL, OR SINGLE LEGAL ENTITY) AND
ARM LIMITED (CARM™) FOR THE USE OF THE SOFTWARE ACCOMPAMNYING THIS
LICENCE. ARM 15 OMLY WILLING TO LICEMSE THE SOFTWARE TO YOU ON
COMDITION THAT YOU ACCEPT ALL OF THE TERMS IN THIS LICEMCE. BY
CLICKING | AGREE™ OR BY INSTALLING OR OTHERWISE USING OR COPYIMG

Iv | agree to all the terms of the preceding License Agreement

<< Back | MHest x> Cancel

1.2: MDK =K 2

18 2 7F “I agree to all the terms of the preceding License Agreement” Fi [ i% £ 4E t 55 o5 12 %
“0”, FEAid “Next >>” N F—0%d, W FEFR:

-'r‘—\
RT-Thread A% SCIG F A 2



PN K% S 56 - 1.2 %5 MDKS5 223

Setup MDK Cortex-M Legacy Device Support V3.24 X

Folder Selection ARM KE |L

Select the folder where SETUP will install files. oA [
Microcontroller Tools

Thiz Add-Orn will install into the following product folder.

To inztall ta this folder, press 'Mest’. Tao install ta a different folder, press ‘Browse' and select anather
folder.

Deztination Folder

IE:"-.KeiI_VE Browsze ... |

— Feil MDE-AFM Setup

<< Back I MHest x> I Cancel

& 1.3: MDK %#/4 3

S 3 S “Browse...” i£# MDK-ARM 1) % %% B 5 & HE1E “Destination Folder” "~ [ S AHE
rRm N AR, X ERRATERIA “Co/Keil” BIRT, 4R)5 A “Next>>” #EN T — 5223, i~ ER:

evice Support V5.24 >

Customer Information ARM KE |L

Please enter pour infarmation. A —_—
Microcontroller Tools

Pleaze enter your name, the name of the company far wharm you wark, and your E-mail address.

Firzt Mame: Ibernard

Lagt Marme: I:-:iu:ung

Compary Mame: Irt-thread

E-mail: |I:|ernar|:|. siongtEgmail. com

— el MDOE-4FM Setup

<< Back Mt > Cancel

[ 1.4: MDK %#/4 4

$I8 4 7f “First Name” 5 A& 145, “Last Name” J5#i A&, “Company Name” J& i A\ &

RT-Thread REEE TS 3



PN K% S 56 - 1.2 %5 MDKS5 223

AR AR, “E-mail” ERAGHIRILLL, 2055 “Next>>” B2, 45 BNIE, ks
H B TR

evice Support V5.24 >

Setup Stotus ARMKEIL

Microcontroller Tools

MDE-ARM Setup is perfarming the requested operations.

Inztall Files ...

Installing usbd_uszer_msc.c.

— Keil MDE-ARM Setup

<< Back [ et = Cancel

& 1.5: MDK %#K 5

B 5 B HIBAE AT NS, B AE “Next” BENUNN K P i -

DK Cortex-M Legacy Device Support V5.24 >

Setup W

Keil MDK-ARM Setup completed ARMKE |L

kDF. Cortex-t Legacy Device Support 45,24 Microcontroller Tools

pYizion Setup has performed all requested operations successfully,

[+ Show Releaze Mates.

[v Add example projects to the recently used project list.

Prezelect Example Projects for
’VI Sirmulated Hardware LI

— Kel MOE-ARM Setup

<< Back | Firizh | Cancel

1.6: MDK Z#/& 6

orm—
RT-Thread REEE TS 4



PN K% S 56 - 1.3 BIHHE

FIR 6 71X B A UL sili “Finish” SE %4> MDK-ARM %A () 22%¢ .
A 7 MDK-ARM #|#%, st nf LUSAAJF4G RT-Thread #:1E RS2 IR, —RRE LI BAE R G BAL .

7E: MDK-ARM IEFRAZ PR (1, USRI AT B2 BE s 4 % ) SRR — BEI SO, 390 55 MDK-ARM
1. RT-Thread #/F RG0S0 HF B AT e 2 ) GNU GCC fifas, X2 —FOTHRMgw e, HE
T AT GNU A% R 152 % RT-Thread M LA ICR .

1.3 EIThE

FTFFIC & A 206 9480 T #2 RT-Thread Simulator %, #IfEJEE 454 . RT-Thread M #%. FinSH
EHIG . B IOIRE. GPIO WKshix s 48, 4 STM32F10X &% MCU, J5AS K H 345400 T B w:

=0 ) EEEE: = )
applications 2018/08/28 15:19  =ofd=
drivers 2018/08/28 1519 rfE=
Libraries 2018/08/28 15:19 Z7{E=
packages 2018/08/28 15:18 4=
rt-thread 2018/08/28 13:19 {E=
K projectuvprojx 2018/08/27 18:00 EEision5 Project 39 KB
[ riconfig.h 2018/08/21 18:40  H 3ZH 2 KB

1.7: JREH9 H R4

EHZT, A—A projectuvprojx SCfF, ERA N AT FIBIFEF ) —A MDKS5 TAE3CHF, M
7 “projectuvprojx” Elbr, T TRECAE, 0 EFis:

RT-Thread [SpeASES 5


https://gitee.com/rtthread/docs-online/raw/master/rt-thread-version/rt-thread-standard/tutorial/quick-start/stm32f103-simulator/rtthread_simulator_v0.1.0.7z

P AZ S 56 T Mt 1.3 BIHHE

i

File Edit View Project Flash Debug Peripherals Tools SVCS  Window  Help
NSHE@| ¥ @ | | P 7 m | == e | B oenHicH JRe aQ-le &
| ?i” rtthread-stm32 ~ £\| ﬁ '-j & ﬁ} @

-thread\,

& @i
Project L x| ] mainc ] stm32fochal_izec ] thread_sample.c - X
=% Project: project 13 « A
B & rithread-stm32 12 | » EMBIFSRIERATSEE, —IISHE, T EREEE.
o w —AEEFR AT AT = 12 Ny e = :
55 Applications 15 CGREICEEE ADEEERE. B HE— BITEITH.
. 16
. Drivers 17 ude <rtthread.h>
[0 STM32_HAL 18
[ kernel-samples 19 #define THREAD PRICRITY 25
3 Kernel 20 THREAD STRCEK SIZE 51z
21 THREAD TIMESLICE 5
[0 CORTEX-M3 o -
[ DeviceDrivers 23 static rt_thread_t tidl = RT_NULL;
3 finsh 24
— _
&L libe 25 /+ SHEREIMAOORE »/

26 static volid threadl_ entry(void *parameter)

27 {

28 rt uint32 t count = O; v
=] Project @B-J-Jlr.s {} Func..| Oy Temp...| || € >
Find In Files L |
E Build Output mFind In Files

ULINKZ/ME Corte:
& 1.8: TEXH
S ey > 2L v - vt —
PAEFRAT R — N 0 07 T AR iy 4l » XZTAEREAT IR, 0T EFR:
BR E:\rt-thread\bsplstm32f10x-HALY, - pVision — O *
File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help
NEE@| & 2@ | [ ® oo | == | B oenieH JdRelaQ-|le oo & E-| X
& i 2 - 0| B threadstmsz SESF RN
Project L = | U] mainc ] stm32finchalizec ] thread sample.c - X
=1 Project: project 19 #define THREAD PRIORITY 25 -
= % rithread-stm32 20 THREAD STACE SIZE 512
3 Applications :; THREAD TIMESLICE 5
3 Drivers 23 static rt_thread t tidl = RT NULL;
3 STM32_HAL 24 - - -
[J kernel-samples 25 /+ HFEIBIANO&FE »/
3 Kernel 26 static wvoid threadl entry(vold *paramester)
27 i
L CORTEX-M3 28 rt uint32 t count = 0;
[ DeviceDrivers 29 - -
3 finsh 30 while (1)
3 libe il t e . i .
32 /* ERIERELERET, —EITETEE
ZE rt_kprintf("threadl count: %d\n", count ++);
1 34 rt thread mdelay(500); b
=] Project] @Bonki {} Func... [].‘Temp... < >
Build Output L8 x|

#%% Using Compiler 'V5.06 update & (build 750)', folder: 'D:\software\keil\ARM\ARMCC)\Bin'
Build target 'rtthread-stm32'

After Build - User command #1: fromelf --kin .\build\rtthread-stm32Z.axf --output rtthread.bin
" _\build\rtthread-stm32.axf" - 0 Error(s), 0 Warning(s).

Build Time Elapsed: 00:00:00

=] Build Output | T Find In Files

ULINK2/ME Cortex Debugger

1.9: FiFs R

orm—
RT-Thread REEE TS 6




% S 56 At 1.4 %5 FinSH fir 47 1 H sh 2%

P VR0 45 R BORAE R 1R 7 I “Build” A2, WA A BANE, &5 — 47 & B R “0 Error(s), *
Warning(s).”, BITCAEfEiRAIE S .

E4m P58 RT-Thread/STM32 J&, #AIT7] LUl MDK-ARM AL 2% 445 iz 1T RT-Thread:

o 5N EF AL 1 BRE % “Ctel+F5” HE {5 E A .
o Al FEIT R4 2 B E R “F5” JTARITE.
o A TFE IR 3 BiE R I “View O Serial Windows OUART#1”, FTH &0 1 %M.

SEETHE
Edit View Project Flash Debug Peripherals Tools SVCS
M Ed @ » =@ | = | o N |
wlaplore ol s |0BB sl E

Registers 1 E Disassembly

r . T - Favnennnoan nenn T Pl MRAN

& 1.10: button

1. ENBH AR

JERe|l@-le oo &=

ATLAE RS A4t 1 RT-Thread ) LOGO, HAALIEAT I R a0 T EFR:

Eirtthread-book\code\chapter-10\projectuvprajx - pVision — [m) X I
| File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help
NeEd@ » 2@ [ | P T PP = M| B intrena VR ea- <X JI=RRS
o | = = =
@ oo oo+ DRBEaRE O 58 2 @2 i
‘iject = A & CallStack + locals | | ] board.c. ] mainc | | ] components.c = x | UART#1 L= |
£ “%% Project: project 10/
| B dthread-stm32 2 | * File : main.c MY )
-5 Applications 3 | * This file is part of RT-Thread RTOS - RT - Thread Operating System
; 4 | * COPYRIGHT (C) 2006 — 2018, RT-Thread Developmen ||/ |\ 3.1.0 build hug 24 2013
[#-d Drivers 5 x 2006 - 2018 Copyright by rt-thread team
-0 STM32_HAL 6| * This program is fres software; you can rediscr | [BSR
-0 Kemel 7 | * it under the terms of the GNU General Public L
o £3 CORTEX-M3 8 | * the Free Software Foundation; either version 2
9 | * (at your option) any later version.
#-23 DeviceDrivers o ter v praom) any
| &3 finsh 11 * This program is distributed in the hope that i
| £ libe 12 | * bput WITHOUT ANY WARRANTY; without even the imp
13 * MERCHANTABILITY or FITHESS FOR A PARTICULAR PU
12 * GHU General Pubklic License for more details.
15
lse *  You should have received a copy of the GNU Gen
| 17 * with this program: if not, write to the Free 5
| 18 *# 51 Franklin Street, Fifth Floor, Boston, MA 02
13 *
| 20 * Change Logs:
21 | * Date Buthor Notes
22 | * 2018-03-16 armink first implementatio
23 =/
2z L
25 <rtthread.n>
26 <rtdevice.n>
27 e <poard.h>
28
29 int main(void)
30 (1
31 return 0;
32 |}
33
[ Project | S registers < >
Simulation 11: 0.00564988 sec L:20 C1 CAP NUF

B 1.11: RS R A

1.4 FinSH & 4$1T7Hh B Eh4%iE

RT-Thread #24t FIinSH hRg, H TS E R 251155, msh £/~ FInSH AT —FE G dr S 17,
AR T AT LAE 25T dos/bash 254545 1) shell fiy 4

betun, FATA BB R “help + [ %57 8% HEA%L T Tab #, %t Mal REPFFHPrAEw L, W

RT-Thread REEE TS 7



A% SE 56 T

msh >help

1.4 %5 FinSH w417 j3 sh 22

RT-Thread shell commands:

thread_sample
timer_sample

semaphore_sample

mutex_sample
event_sample
mailbox_sample
msgqg_sample
signal_sample
mempool_sample
dynmem_sample

thread sample
timer sample
semaphore sample
mutex sample
event sample
mailbox sample
msgq sample
signal sample
mempool sample
dynmem sample

interrupt_sample - interrupt sample
idle_hook_sample - idle hook sample
producer_consumer - producer_consumer sample
timeslice_sample - timeslice sample
scheduler_hook - scheduler_hook sample
pri_inversion - prio_inversion sample
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 mail box in system
list_msgqueue - list message queue in system
list_memheap - list memory heap in system
list_mempool - list memory pool in system
list_timer - list timer in system

list _device - list device in system

help - RT-Thread shell help.

ps - List threads in the system.
time - Execute command with time.
free - Show the memory usage in the system.
msh >

B AT DU N B R i 4, N list_thread @y 4 B8 R4S AT IEEBITHILRE, 4R BN
tshell (shell Z&f%) 25 tidle (R 22

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

tshell 20 ready 0x00000080 0x00001000 07% 0x0000000a 000
tidle 31 ready 0x00000054 0x00000100 32% 0x00000016 000
msh >

FinSH HA7fir & Ha#hEThfE, A< IE D 745 R TE, XD KANS), % Tab #,
M ARG LARE LA SRR TR, WRG P ERCETMIFRIME RG-S, WREKE SRR a2, W

RT-Thread REEE TS 8



PIAZ 256 it 1.5 %5 SystemView L HA %

i BEALH version frd, ALUEHIA v, B F Tab i, ATURIRGRE F I ibe THY% v
FEkifodn4: version, JLIERAEEE, EIAAE a4 TS

B AREH S TS, HEEASERE, ARSI N S IF R, A i s T e 1
Ho SRR "RST #5438 M0 B B AR e fy A%

1.5 SystemView T E /43

SystemView & — Al AMFEZL IR AN SNR G TR, & rT L Hr A Reerh il . AR5 8047 17, BLKIX
Serpir, AESHATIIE R R R IEATUER — SN R MR £, tanfE S &, L8, F
fE HREABISE, IXAETT R AL B BAT Z AR EAF R E R RGN AR, sed B T R E0R W
oM RFEGEIT AR A, $2mTF R,

ASLKRH] SystemView X GiHhAT IIEAE S AR FEAT FTARAL M4 0 A7, 8L 12 T RO SEIR Kis AT
WEE AR R AR TR, REA AN LRIZ TR, TIPSR I E, 1 i scsn it #8407y

% SystemView 734t T.H: https://www.segger.com/products/development-tools/systemview/

RT-Thread ARSI F A 9
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528
S &FRANIER

2.1 SCIGH/Y

o BRLRFRQIE . WIIRLS BN A B

o B LSS HAAEE AR IU S R ARIB AT

+ 4z RT-Thread TR MEEIE . HEVILHEL,
* {£ RT-Thread A #Zxfi HI L FER 2 7T K o

2.2 SLIG[RIR K IERRZEHL

2, MMESIEMAR. — Btttk while(l) R, (EAEEM b — 2 2471k H CPU ALK
i RGETT LIAT BRI AT, W RS2 B 3R AT 58 SRR AR AT IR / Bt

2.2.1 Xt

ASLIGAEFHFIFE A thread_sample.c

NTHRIMLREREE. Mt ERE, AR T threadl. thread2 Pi/2kF2. threadl 2&6)%
HIFNASEFE, gk 25; Thread2 WILEILIEASLTE, RGN 24.

g% m ) Thread2 46 526401 threadl, AT 56 S — BT Ja H I R GRS

AR threadl Yt it ALIEIS, A AL CPU MEAAIIBIME - T delay %, %
LFEAE thread2 BT Z R IRIEAT, BN RIZT —&, I —HEHET T %,

A, AT LA T T AR B AR AR A SIS P KPR S AR B L
BRI IZATIE R T B, AR


https://github.com/RT-Thread-packages/kernel-sample/blob/v0.2.0/thread_sample.c

P AZ S 56 T W 2.2 75 S I T R 451

tshell #20

tlEHBNkE

threadl #25

thread2 #24

TR R

2.1: SLRIE{TIRE

(1) 7£ tshell ZF2 (fk5c4k 20) Al L2 thread1 fI¥)4A 1L thread2, threadl 255 2% M 25, thread2
Ay 24;

(2) JAzhZHE threadl Al thread2, {i threadl 1 thread2 At T 25K

(3) BJ5 tshell Zeftie, 7E#RMERGRIHE T, LB thread2 56 NIEBAT:

(4) thread2 2 PATSE LR, BITREITHZ )G, R4 HMIER thread2;

(5) threadl 5 LLig17, FTEMEEZEHATIER K B CHE,

(6) RGHEAMRIYE RTINS, FFUEIAT 25 R LR FE

(7) ZERFSIA] 2], $h4T threadl;

(8) ¥ (5) ~ (7,

2.2.2 RIERiREA

2.2.2.1 ROIASIES

RT-Thread 7= #4548 iE T MSH_CMD_EXPORT ¥ s fI#) 46 A 805 H ¥ msh 74, #JLUE RS IS
Tk REF, A S A A RIS,

2.2.2.2 RBIER

BT AR RE T A RIS, Mo e], Il %, € (R threadl AIZRFE AR

# include <rtthread.h>

# define THREAD_PRIORITY 25

# define THREAD_STACK_SIZE 512

# define THREAD_TIMESLICE 5
static rt_thread_t tid1 RT_NULL;

2572 threadl N O R%L, 4 500ms F1E0—RIHEUE

-'a-'—\
RT-Thread A% SCIG F A 11



WAZ ST 2.2 %5 SR JEBE KR A A

VA= N B DN R T
static void threadi_entry(void *parameter)

{
rt_uint32_t count = 0;
while (1)
{
/* &R 1 R gE AT, —BEIT I EUE */
rt_kprintf("threadl count: %d\n", count ++);
rt_thread_mdelay(500);
b
}

Z:1% thread2 2 Ak, FEHIH DL AR 2 NERREINE 3, A8 2 FTEITHEL, 10 k5B Hi.

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

/F O 2 OANH */
static void thread2_entry(void *param)

{
rt_uint32_t count = 0;
/* R 2 WEREMMIL S, i LR 1 MRS AT */
for (count = 0; count < 10 ; count++)
{
/% LR 2 FTENTEEE xS
rt_kprintf("thread2 count: %d\n", count);
¥
rt_kprintf("thread2 exit\n");
/% BT 2 BTSN ERB A AGME */
ks

BIREAHD, Horb @I 7 4iAE threadl, ®Ia6fk 7 4ifE thread2, I ek %ffi f§ MSH_CMD_EXPORT 3

a4

/% RFRIN G */
int thread_sample(void)
{
/* BlE &R 1, &2 threadl, A& threadl_entry*/
tid1 = rt_thread_create("thread1",
thread1_entry, RT_NULL,
THREAD_STACK_SIZE,
THREAD_PRIORITY, THREAD_TIMESLICE);

/* MR IRAF LS, BEXALE */
if (tid1 != RT_NULL)

orm—
RT-Thread REEE TS 12



P AZ S 56 T Mt

2.3 YmiE. i

rt_thread_startup(tidil);

AT RIS 715 82 F 4

/* VMR FE 2, S FKE thread2, A O thread2_entry */
rt_thread_init(&thread2,
"thread2",
thread2_entry,

return 0;

/* S HF msh v &% £ */

RT_NULL,

&thread2_stack[0],
sizeof(thread2_stack),
THREAD_PRIORITY - 1, THREAD_TIMESL
rt_thread_startup(&thread2);

MSH_CMD_EXPORT(thread_sample, thread sample);

2.3 “miF. (FEEBITMUWERGNBHE

ik TR, RJEITER 07 . 26 & UART#1 {7y msh £
thread_sample v & B3R GIRH, 786140 H 2R T

\ |/
- RT -
/ ]\

thread2
thread2
thread2
thread2
thread2
thread2
thread2
thread2
thread2
thread2
thread1
threadi
thread1
thread1

Thread Operating System
3.1.0 build Aug 24 2018

2006 - 2018 Copyright by rt-thread team
msh >thread_sample
msh >thread2 count: 0

count:
count:
count:
count:
count:
count:
count:
count:
count:

exit

count:
count:
count:
count:

1

O 00 N O Ul h WN

w N = O

ICE);

i, FLLEBRSENRZIHE, WA

i SystemView LR ] LA MRS SEhrig T id 2, 1 N =BFR, 7 RUE B SL5e i) SLbrigiT i i 5
SRR —

RT-Thread

%, thread2 iz

AT — B A1 450, threadl &:F5—

A% SELE F

B RIEAT— IR, H—HEfEHIET T

13



PRZ S5 T
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Gl it

Py EEPAR ITEETET T 00111000011 D T ETETEETETTET THEETEEETEEEPEE I LD L PR EPETER T

& 2.2: 5258 SR

KB IR TR, W R PIsKIA .

i i i i 01. 992 389 6583 i i I I +SDI us I I
Tni fied —
& SysTick
BUEEERART A ERRE2
# ISR #53
@ Scheduler L L
LAR 1R LA 25
{9 Timer '
5 threadl ’ ,
E thread? f
45 tshell
" Idle
& 2.3: L. PHAHATT
IR e, 995061828 e, M, BT, T L 1
Tnified J % HWHWM |
4 SysTiok \
N\ £EAZN BIRE
& ISR #53 \ . )
@ Scheduler / LLRR2AAL SR AR 1BIT
B T / /'ﬁﬁﬁ“f 1 SR
/ ) | BT
— /]
SRR T /
4 S threadz
= tshell
¢ 1d. l

B 2.4: L)

Pl P 28 44 PGS I A R 3R

BR

iy

Unified
UART ISR

RT-Thread
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Eame)i

LS E S 14



A% SE 56 T 2.4 75 M

= Ep%

SysTick ARG

Scheduler LS

thread1 2 f% thread1

thread2 2 7% thread2

Timer SRS 2%

tshell 212 tshell

Idle N
2.4 BE

ARG AT i RE AT DU A LR SystemView LHATIF P 3£ thread_sample.SVDat 2 %A H AR
o ERFTIFMER, AEAG PR,

RT-Thread REEE TS 15


https://www.rt-thread.org/document/site/tutorial/experimental-manual/thread_sample/thread_sample.SVDat

Pavayl =

s3I E
Sl AARRORTIE R At

3.1 =wH

o R LE RN I 4 A A B

o SRAR IR A SRR [ HLIR

» £ RT-Thread 25 I 7] A HER TS K
3.2 SEI/RIEKIEFLEH

4 A 7D LR T 5 0 77 2347
3.2.1 SCEEIRI

ARSI AE FH 172 4 :  timeslice_sample.c

T RTINS (R i #, AsSzE it T threadl. thread2 WM EIPLSE 2L 46 FS, threadl WA FN
10, thread2 W) 5 5, R4 51 R Pzt de Jode s, X AN 2 R 2 42 IR 1) 4 0 1l 56 7 R S
PN ERFE R A — DN R, 2 HFTE— 408 2 8iE B (AR — RN RSB35

count++, count>200 Ff£RFEIE ) JEAEHS (8] A ke 3% A EELH

A, AT LA T AR R, FDLSE PR I [ R R I 2 IR AR
BALRISATHER L N E PR, OS Tick MRS ERBF (K5 10ms), T i AR IT 45 )a 58—~ 2

K7 OS Tick 4% 1 4~ OS Tick, IRERARWITF:


https://github.com/RT-Thread-packages/kernel-sample/blob/v0.2.0/timeslice_sample.c

P AZ S 56 T W 3.2 % STIG R AR T A5

tshell |

threadl

(1) 1 tshell ZLf2 A1 £k #2 threadl A1 thread2, ftseZi4H1E R 20, threadl i &) 54 10, thread?2
TR N 55

(2) JAshZ#E threadl fl thread2, ff threadl f1 thread2 &b-FHi46IR4:;

(3) R RGMEE N, threadl BB NIELT,

(4) threadl G 4TEIHA K55 B, 24 threadl 4735 10 N it #1E RS E
thread2 # A\iz47, threadl #f NFtZIREAS

(5) thread2 HiGi21T/E, TEAITEN WA BibiH8{E S, BHEI% 15 4 0S Tick 25k, thread2 &4
IBAT T 5 AR, BRVE RS EE threadl # 1T, thread2 i# AMLEIRE;

(6) threadl izf7T H 21l ¥/l count>200, £k threadl i Hj B A thread?2 1547 H 211508
count>200, thread2 &FfHEH; 2 GEIESHESHERERNE

R W RS, 7E OS Tick FSRI, 1EFEBAT LR ] ik 1.

3.2.2 I}—fi IHEH
3.2.2.1 RT-Thread ;={H{tFEBHELE
RT-Thread 7= #I4/CHS 4838 i MSH_CMD_EXPORT ¥ -4 46 0 %05 i 8 msh w54, 7] LLE RSis
i, B ST REB).
3.2.2.2 IR
BN T AR R TR EH RIS g, ARZSIA], TR A 2
#include <rtthread.h>

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

‘.-R
RT-Thread A% SCIG F A 17
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PR AN R4, 26F2 threadl M1 thread2 R [Fl— /NN BREL, (HR AR5 HIAFIEA
Hi 2 ]

/% ZEANDO */
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;

}

count++;

LRAES ) A B R, B BB e B IR R 2 T 26 FE threadl, AR50 IG5 T Z4F2 thread2.
e e 5 MSH_CMD_EXPORT S 454

int timeslice_sample(void)
{
rt_thread_t tid = RT_NULL;
/* R 1 %/
tid = rt_thread_create("thread1",
thread_entry, (void*)1,
THREAD_STACK_SIZE,
THREAD_PRIORITY, THREAD_TIMESLICE);
if (tid != RT_NULL)
rt_thread_startup(tid);

/* RIELRE 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;

/* BB msh A F KRR */

RT-Thread REEE TS 18
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MSH_CMD_EXPORT(timeslice_sample,

3.3 éﬁhl:\ 'Ui

G E AR, SRJEITUGTTH. A %

timeslice_sample 74

\

- RT - Thread Operating System

L IE TR

/] \ 3.1.0 build Jun 14 2018
2006 - 2018 Copyright by rt-thread team
msh >timeslice_sample
msh >thread

AN
=

3.3 YwiE. IS AT AL 41 BL H A

timeslice sample);

{5 N R

UART#1 {f: 7y msh #&3i, ATUEFIRGEHN RS HE, A
RS BINIH 7B H A RA0T

1 is running ,thread 1 count = 0

thread 1 is running ,thread 1 count =5

thread 1 is running ,thread 1 count = 10

thread 1 is running ,thread 1 count = 15

thread 1 is running ,thread 1 count = 20

thread 1 is running ,thread 1 count = 125

thread 1 is running ,thread 1 count = 1thread 2 is running ,thread 2 count = 0
thread 2 is running ,thread 2 count =5

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

£ F% threadl 7€ 10 4> OS Tick 1, mJi14% 125 24, 14> 200 2B 4, Frbl F—&RHUTAT 10
/> OS Tick wi<ziB i 7. BT “i1% > 200 2=iB Hi”, Threadl 5 thread2 R &4 &M E — it &5k /5B

T

[ SystemView T H AT AR ESLPrig ATl i, mOUT G E RN K, SRR tmE,

RVIHATENR E R (R

AL 17—, LB A R A .

RT-Thread

2T OS Tick 5 E 10ms, SEETH4 200 P, threadl 5 thread2 BfE

A% SELE F 19
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i " 01, 400 112 PUB " EII DDDDDD i +1EE‘I ms ! i ! i +2EIEII ms
HI\IIIIII L L LI L L I P L L T[] \

% UART ISR

& SysTi

@ son \ t11i={710 OF Tick tIE{THEI4AR |

= ot ‘
@ e L L] LI LI LI L LT[

= el I 20175 OS Tick tIE{TEEILER

QO e I%Eiﬁf—}*_

& 3.2: npliEfriife A

P v B 2 Bk on R AR an R R

ZFR Eiiip

Unified CPU H4HTis4TIRES

UART ISR A T

SysTick RGNt B

Scheduler A28

thread1 2615 thread1

thread2 2615 thread?2

tshell 2872 tshell

Idle N 2R TE
3.4 BE

BASTRIS AT IR nT LUg A T A SystemView TR 4T 3 fF timeslice_sample.SVDat # & H /4

Y. FEBFTIFMER, A

T AR

E: WH K OS Tick # & 1ms, X 8 #E K #4HS # if(count> 200 ) # ) 200 &5k 5 K H) %
i (fn 2000), T4 SCiE R E 7. OS Tick %8 X 1ms 28T B s, AN times-

lice_sample1.SVDat

4250 ms
wwwwww

H”W“\
O

luler
000 0 A
o | W 100 VD O
o= NN ERE]
@ waa m ]
) R R ERE
¢ 1d.

[& 3.3: OS Tick # &% 1ms B 1745

A% SELE F 20


https://www.rt-thread.org/document/site/tutorial/experimental-manual/timeslice_sample/timeslice_sample.SVDat
https://www.rt-thread.org/document/site/tutorial/experimental-manual/timeslice_sample/timeslice_sample1.SVDat
https://www.rt-thread.org/document/site/tutorial/experimental-manual/timeslice_sample/timeslice_sample1.SVDat

i

£4
Sih. AT

4.1 SEIGHRY

o BRARDNAS N A A HEA SR
B4z RT-Thread Hahas e i 3 #8156 ;
* {£ RT-Thread H #\Zifi I 2 45 € I 8 R 52 i/ oK o

4.2 SLIGRIRKRIERFZEHL

RT-Thread j& i #F i fE RGN — R ARG 80 (WD, EHWEESH M T st -, (f
R G RENS SR A 52 H BR 1 1 I 23 IR 55

RT-Thread 5 i #5 %> & HARD _TIMER 5 SOFT _TIMER, ] L% B ASKGER S5 E B ER, X8
PR TR B [ Wl UG AL E I 2SI B i o SR A 3 ® HARD_TIMER 8¢ SOFT_TIMER, U BRiA 5
HARD _TIMER.

4.2.1 I

AR SEIGAE FH 1 BIFEN: timer_sample.c
N TR BN A R R SRR B S R R N, ARSEEG BT T timerd . timer2 RS #5 .

JA I E I 4 1 BRI %, & 5 4> OS Tick ig47 1k, Hizf7T 5 ¥k (5 JE A rt_timer_stop fif
SEIS #8815 1EIEAT ) BUCER 4% 2 (BN e 87E 58 15 4> OS Tick Iig4r—ik.

ALY, AT LS M TR E I S ) TARR AR, DU E I S A Ok APT Bl BUE I 3 )E
.

BA LI ISATIE R R BIFR, A


https://github.com/RT-Thread-packages/kernel-sample/blob/v0.2.0/timer_sample.c

A% S 56 A 4.2 %5 S0 5 R 45

1 I
1 1 1 ]
0S5 Tick | | | | ‘ ‘

tshe“l
BIEH Baftinjerl, timer2 | i

timerl

timer2

Idle

(] H
EfT ik ERTRE

4.1: SLiEfTid e

(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) JEISHER I RN E], ERIERGIRE T, Idle B#NIEIT

(3) 4 54> OS Tick #km;, Emf 2% timerl &R a2, B RESTEH —BE R, timerl &Rt
WEE,;

(4) 1E% 15 4> OS Tick FSkiNF, timerl £ 3 VN, WHAEN REFTH—BYE B timer2 % —
IF, U RN B BT BN — BE B L 5 B0s 4T s R

(5) fE%5 25 4> OS Tick FRIS, & timerl 55 5 UGB, 18 B & &S — B &R, JHH
rt_timer_stop() £ MR E N 8445 15, B s 02 1T 56 B ATMIER;

4.2.2 I}—fi SALN:
4.2.2.1 RT-Thread R=fI{XABIELE

RT-Thread 7~ %4 f% #iE it MSH_CMD_EXPORT ¥/~ #) 46 ok 505 B msh 4, T LAE RSz
W, @SSRk E s,

4.2.2.2 RBIERS

SRR LA 58 SCT A B3 E I A Pl e DA K SR 56 7 B2 B A B

#include <rtthread.h>

/% GE IR A9 e %/
static rt_timer_t timer1;
static rt_timer_t timer2;
static int cnt = 0;

‘.-H
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/‘k

JE e i 2% timerd AOFERT AL, timerl IS AR SHAT IR RS, 10 K2 515 1k e i) 2% timerl.

E A 1 R R A */

static void timeout1(void *parameter)

{

/*

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

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

FVRGE R 2% timer2 KB BREL, timer?2 5 I a] 2 2 AT IR R 5

B 2 Rt

static void timeout2(void *parameter)

{

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

SE I & R BIACRS, 7= Bl R B SE BIE IF R 3 1 40FE timerl, SRR B IF R 3N 1 2FE timer2. R4

¥ MSH_CMD_EXPORT S H 44

int timer_sample(void)

{

/*

/* B EER R 1 e g s/

timer1 = rt_timer_create("timer1", timeout1,
RT_NULL, 10,
RT_TIMER_FLAG_PERIODIC);

J* PR S ] */
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);

/* EBIER S 2 */
if (timer2 != RT_NULL)

rt_timer_start(timer2);

return 0;

S 3 msh &5 E£d */

RT-Thread REEE TS 23



P A% SR 56 A 4375 ik, IS AT R ) N
MSH_CMD_EXPORT(timer_sample, timer sample);

DL Aol s, o7 CLE 2 s MSH_CMD_EXPORT S Hi @4, il RS eIt mash 7
SERT 2% timerl, ZRJE 60 IFE 30 7 ER 4% timer2.

4.3 HwiF. HEEBITMRERGINAE L

ik AR, RJEIFIRMT . SIS UART#1 8 msh %o, nTLLERIRAREIHHE, A
timer_sample iy 4 J3 SR, el b g5 R

\ |/

- RT - Thread Operating System
/| \ 3.1.0 build Aug 24 2018
2006 - 2018 Copyright by rt-thread team
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!

fiiH] SystemView L H A LA PR G SEpriz i #2, W NEFr7R. Systemview &4 X 73 & I &5 275,
VEAHI (A5 5 T LAB B E N b5 5.

E0ns i | U1. 449 203 966 i 50 ms

s +100 ns +150 ms 4200 ns 4250 ms +300 ns
i L L L L L TR S S L 1 L L T S T T L 1 L L 1
Unified

timer timer‘l t|mer1 mer1 timer1

1““”4 y

B 4.2: nliEfriife A

P e 28 44 FONS I A T 3R

45 i

Unified CPU HajiB{TIRA
UART ISR Eamiseli

SysTick RGN o
Scheduler WA

RT-Thread REEE TS 24



WAZ ST 4.4%5 KHAF

R ik

Timer e 2

tshell 2872 tshell

Idle N 2R FE
4.4 BMiE

AR 24T AR AT LA A T A SystemView T 4T JFB 4 3 timer_sample.SVDat 75 %& H A& 4f
o VERATIFMHER, AEA PR,

orm—
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https://www.rt-thread.org/document/site/tutorial/experimental-manual/timer_sample/timer_sample.SVDat

3
3
fii

e A

5.1 SCIGHAY

o RS SR NS A SR
o MRS SR RIE B LRER[F] 2D
o BRARGTIR T BUE & T AR R TAR A B AN LB

* {£ RT-Thread A #Zkfi M5 5 ERSE T K.

5.2 SKWRIENIEFLEHN

S EAAKT 0 WA REIRE, AP, ZefE P RIS S &

5.2.1 LRIt

A SIS %72 J9:  producer_consumer.c

N T EIE G 5 ERIE B AR B R, ASLE kit 7 producer. consumer P/ 4F%, producer
AN 24, consumer el 26, £FE producer £ = — AN EdEFEN 20ms 2R, A7 10 M
JE4E R . ZiAE consumer £FH 2 — N EEREIEN 5 0ms ZER, V2 10 MRS SR . BT AL, H AT
DAV BT L T 2, (55 RmAELRFLF D DL IR 2O i 2 Ve

AN SIS AT FE W R BT s, OS Tick ARG A, F I LASKIE 46 J5 26— N 25k 1) OS Tick
KE 14 OS Tick, ERERRIIT:


https://github.com/RT-Thread-packages/kernel-sample/blob/v0.2.0/producer_consumer.c

N 1% 5258 T ) 5.2 75 LI R I R A

o5 Tick |Eu||||\5\\l\lall\ljlslillzlall!IzLa d |
ORARIAE, PEHESE | | EEEEEEEEE !
tshell‘ I I sEE I i i ! i

DI S———————

32

B B

BT EF 4ER

|

5.1: SLRIE{TIFE

(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]

& 5.2: 55 &/ 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 %R : 2 JG M5 T EE N

full=13; empty =4

el T T 1T

5.3: F5&EIFNL 2

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

-'a-'—\
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SH, SREHEAN 5 OS Tick fER; 2 J5HE 5 &5

full=03; empty =5

E 5.4: F 5 &L 3

(6) mITAHEZ > HHEEZ, PrAESR— I %] & 474E full = 5/ empty = 0 {15 0L, W0F:

full=5 73 empty =0

B 5.5: {5 S & f I 4

Eetnss 18 A OS Tick i, producer R Z55, #:4E R4i1HEE producer & A\iz17, FKI—/> empty
G55, TR empty 5554 0, producer Hi FIRIUARE S E=HE; A empty (556, A0
PGSR A=

(7) H%|producer /7“4 10 4> num J5, producer ZkfE4EH, i RGMIFR.
(8) HZ#| consumer j4 %% 10 4> num j5, consumer L2450, B RSk

5.2.2 EIEFIREA
5.2.2.1 RT-Thread ;={f{XFEIEZLE

RT-Thread 7= #)4CH% #8iE it MSH_CMD_EXPORT ¥/~ #) 46 ph 505 B msh 74, T LAE RSz
T fEd, S EEH SN K.
5.2.2.2 PR

BT RO Z AR TR I B Se g, ARSIl IR S, BRI Bl AR A O AR e
R AR B RARRINE . (5 5 B .

#include <rtthread.h>

#define THREAD_PRIORITY 6
#define THREAD_STACK_SIZE 512
#define THREAD_TIMESLICE 5

‘.-R
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/* ENLERK S NI ERBB A
#define MAXSEM 5

/* TR E LB A */
rt_uint32_t array[MAXSEM];

/* FRHAETE. HBEA array BAT RSN E */
static rt_uint32_t set, get;

/* T8 W) 2R RE 45 ) B 4R £ %/
static rt_thread_t producer_tid = RT_NULL;
RT_NULL;

static rt_thread_t consumer_tid

struct rt_semaphore sem_lock;
struct rt_semaphore sem_empty, sem_full;

42774 producer ZFEIAN CIRRH, AF 20ms gk D20 GRIECR BN HEERD, B4, 78—
TENEA, RO ORI NHAL, 10 ISR

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

{

int cnt = 0;

/* B4 10 &k */
while (cnt < 10)
{
/% R — AT */
rt_sem_take(&sem_empty, RT_WAITING_FOREVER);

/* B array W, L8 %/

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

/* B AE— B (a] %/

rt_thread_mdelay(20);

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

orm—
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P AZ S 56 T Mt 5.2 5 SZIG R I AR R A A
H#%34 consumer ZRFERIN D %L, & 50ms SR —AMAL GRECA BT #ED, B8, B8 H i n
A, B, B — 2L, 10 IRSE4E W

/* HRELFEAND ¥/
void consumer_thread_entry(void *parameter)

{

rt_uint32_t sum = 0;

while (1)

{
/% R — AN AL %/
rt_sem_take(&sem_full, RT_WAITING_FOREVER);
/* S IX, Ltk AR K/
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 — AL %/
rt_sem_release(&sem_empty);
/* EFEEAETER 10 NEH, (F1k, HHRELKEMNE IR */
if (get == 10) break;
/% FE— /NS E %/
rt_thread_mdelay(50);

b

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

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

¥

AFEHE SR R R B R R, REI R BE RV T 3 ANME T E, S IR R s LR
producer, SR5EIE. JENTH % H AL consumer. FHoKf % fd ] MSH_CMD_EXPORT S #ir4 .

int producer_consumer(void)
{

0;

0;

set
get

/* WWE 3 MMEEE </

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_FIFO0);

/* B EH LR F/
producer_tid = rt_thread_create("producer",

RT-Thread REEE TS 30
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producer_thread_entry, RT_NULL,
THREAD_STACK_SIZE,
THREAD_PRIORITY - 1, THREAD_TIMESLICE);
if (producer_tid != RT_NULL)
rt_thread_startup(producer_tid);

/* BN P E AR Y/
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 fr sk */
MSH_CMD_EXPORT (producer_consumer, producer_consumer sample);

5.3 #wiF. MEESITMYEREINH% L

Gme LHE, SRJSHFUADT H. AR M & UART#1 iy msh Z3i, ATLEFIRGHHHE, BN
producer_consumer #5337 BI R AT, <Gl 45 R U0 -

\ |/

- RT - Thread Operating System

/ ] \ 3.1.0 build Aug 27 2018

2006 - 2018 Copyright by rt-thread team
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

orm—
RT-Thread REEE TS 31



A% S 58 Tt 5.4 75 [HfF
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!

i [ SystemView T H AT LM RG] sk prigfTidfe, B 2 e R 5 SR sttt A7 # 4
20ms A7 A, A7 10 MEEREIE SR, HREAFEAE 5 AN RBOH R AOEHE . 1 24 R 50ms JH P4
Bl WNEPR, B8 T RoR MRTRRE T )5 empty 5 S &= KI{H.

L 02 228 853405 450 ns 200 ns 250 s

EREN T PE[EH Bl T T [T IITT (T I I &

S%E 3| E %EéﬁéuﬂawﬁPPiLP

HFrEremptylZER(E

& 5.6: rliEfriitE A

SRR EAR IO IVE by e F

K ik
Unified CPU H4HTig1TIRAE
UART ISR Hf 1A
SysTick ARGt B
Scheduler VB2
producer Z:#% producer
consumer £:F2 consumer
Timer JE I 4%
tshell Z#4% tshell
Idle ol EE

5.4 M

AR 3B 4T AR AT LA B L SystemView T 3T JF B £ 304+ producer_consumer.SVDat &%

BRI . JERFT IRy, A SRR
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6.1 SLIGHAY

o PR R NS A S
o (M F B RIE B R A [A2D R R H i A e Sa 2 4k K il L5
* 7£ RT-Thread A #\Zkfi HI 5 R SE T K

6.2 SKIGIRIEKIZERFEN

HFER MR —EGESE. ENESEARKZ: 6 ELFENLENALFENTIAR, 1
¥R SCRRIE VAT R HRERT IR IR S e ERE . OF v & R s A 2R, A5 5 U AT B T 2
FERETL -

HFENMEH R, DOVERETERN R, JFHERUBIIIENGFE. EPmLrnix, ok
KBTI ARES, TR LR R I i I 5720 8 D PR RIRES

R 5 EUNCHR T A REAE IR 55 Bl RE A

6.2.1 ScImgit

ASZIGAE FHBIFE N : priority_inversion.c

N T ARBAE B xR A B LR A F S, IR e R Ak R Bl %R, A2kt T threadl.
thread2. thread3 =/N2kF%, %4510 9. 10, 11, &1t 7T —/NH/F= mutex.

2R FE threadl e, ST 100ms SER, 25 FATENZFE 2 546FE 3 Mk diis B—H T
KA 26 F% thread3 R Se 2 S #He -8 thread2 22k

2 F% thread2 #ENJESBITENH SIS, SREHEN 50ms ZER, ZERT 4535 3B H /% & mutex, 3k
I3 F g2 5 AN E F & mutex.

£L7% thread3 #AJRSCITEI A QML AEFHICL T & mutex, FREEHFEZJ5# A 500ms
B, EIAEE R E R T+ R


https://github.com/RT-Thread-packages/kernel-sample/blob/v0.2.0/priority_inversion.c

A% S 56 6.2 5 LI R IE KRR T A
BRTEOUHE . GfE 3 uir A H v E, MESE 2 KERA L FE, &R 3 g yizyiie it
RFIELRE 2 BIRACBAHIR], ARG EHE 1 4TENEAE 2 H46HE 3 MIRE G R

MR ASEIG, HI7 AT LS TR, R EALRERFEDAER . DRGSR R
RIEGREU 2 L

BALREATE RN T E R, SRR

tshel |

threadl

thread2

2ITIERSoms  ERER, eRMBEFREEN, HE RERERE
CERFRHERE ||
500msFF 5 s00msEE®R, SBHERE

thread3

Idle

Bl

] H B

BT =3 R

HeE

6.1: L4 s T

(1) 7£ tshell &2 G —/ H /7 & mutex, ¥ HEE; FRameeE. b3 threadl.
thread2. thread3, 4c443#/4 9. 10. 11;

(2) threadl AT, ZERT 100ms ¥ B 4L,
(3) thread2 AT, FTENE SRR IAE R, FFUAZERT 50ms ¥ H i
(4) thread3 3REL O Fi, SR)JEHHTER 500ms &4, thread3 iz4T 500ms, 2 GBI FE.

(5) 7 thread2 %R 50ms Z5 o), WK E e, T H/x&EH thread3 f76, FrPAZREUKRIK,
H &, (M, thread3 AR iZ 2 BRI AT thread2 ML ZAHFD

(6) 7 threadl #ERT 100ms Z5HEf, 3TEI thread2 5 thread3 FIfLeHE R, MEAWNEMACHZT
A an AR, A8 U B R SRR AR B i i R, HEAT T AR R Ak K
6.2.2 EIEFIREA
6.2.2.1 RT-Thread ;={H1{XIZIESLR

RT-Thread 7= %A% 4 id MSH_CMD_EXPORT R 7= 6 4145 b5 £ th £ msh 54, W] LIE R Gti2
frigfed, EEEER GG KE.

6.2.2.2 RHIER

TE ST AR FE T R BRI, B, WA %, DL AR i B A i AN e S i B A A
#include <rtthread.h>
VA NG 2 kil b= N O = A

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

-'a-'—\
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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

26F% threadl N BREL, BRI &% SLiztT, 2 JG1TED thread2 5 thread3 FfLse4%, iF 5 /%
IR,

/* R ONO */
static void threadi_entry(void *parameter)

{

/* SR e R LR B AT */

rt_thread_mdelay(100);

/* M thread3 #Ff mutex, Jf H thread2 Z&ff#FH mutex */

/* fr# R thread2 5 thread3 1l &EH */

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

{
/* e ZAME, Wk e */
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;

}

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 O0K.\n");

s

}

2fE thread2 (A%, FTEMREHE R Z )G, JeibRIL/E 4 thread3 Jeigfr, U5 X3 E
R, REE SRR

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

rt_err_t result;

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

/* Ak R e R LR B AT */
rt_thread_mdelay(50);

/~k

orm—
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* W FEA H R 8, H thread3 #f, MNiE thread3 #9115 4 2 Tt
* F| thread2 #H [ WL 5% 2%

2/

result = rt_mutex_take(mutex, RT_WAITING_FOREVER);

if (result == RT_EOK)

{
/* OBERCH R B %/
rt_mutex_release(mutex);

2:7% thread3 M BR%, SEITHIA SR RE R, R FE, REE FE2Z 51347 500ms
M R, ff thread3 3247 500ms /iti, ZJaRI8CE R &,

/* & FE 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");
¥
/% e — A KB EE9E 36, 500ms */
tick = rt_tick_get();
while (rt_tick_get() - tick < (RT_TICK_PER_SECOND / 2)) ;
rt_mutex_release(mutex);
}

HFER SR MANG] T, B8, Rt ERE, Helg. B T4E&E
threadl. thread2. thread3. ¥4 p&%fi'§ MSH_CMD_EXPORT T4 .

int pri_inversion(void)
{
/* B H R %/
mutex = rt_mutex_create("mutex", RT_IPC_FLAG_FIFOQ);
if (mutex == RT_NULL)
{
rt_kprintf("create dynamic mutex failed.\n");
return -1;

RT-Thread REEE TS 36
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/* R 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);

/* B LT 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 ERE 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;

/* S F msh fr 45 FKF */
MSH_CMD_EXPORT(pri_inversion, pri_inversion sample);

6.3 4miF. MEEITMYEREINH% L

W% TAE, SRJGTFUADTE. 456 & UART#1 v msh &, WTUERRENEHHE, WA
mutex_simple_init iy4 8 s BN H, Bl a5 R

\ |/

- RT - Thread Operating System

/| \ 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.

orm—
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BIRESR 7 B R R ik, Sof 3 ef A e, )RR 2 WA TR R, 2 3 1it
SERAMET ARLRE 2 RS ZAN A .
flif] SystemView TH AT LU MG SLbrig Tl R, acflIHia 2 R IR 5 S i Bt AR, b JLsk
7
JUANB BRI BEAE B0 -
s o
sons  RITTIHTTTTTEHTTLT

4 e [ |
u

4300 s 09 s 4600 s %00 s

00. 633 651 390 4100 ns 200 nz
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4 @ Scheduler
B threads

B threadt

B threatz

B tshell

S SIS

BhES
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6.2: BT HIEA

P SEATORE IR
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E—E
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5 threadt

13 thread2 3

I

B tshell
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& 6.3: & — F I AE
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FHIAL

AR
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=
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e
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Timeline Width: 200.0 us

us 30 us =20 us -io us 00,652 233 246 10 us *20 us +30 us +0 us *50 us +60 us +0 us +

# SysTick SAE3nAE

BIRRLELE3
— R

# ISR #53
@ Scheduler

B threadd

B threadl

& threalz IR IE(T L2 H AT

e

43 tchell

[~

@ 1d.

B 6.5: % A

AT R, thread2 $REH F &R0 2

PI us 10 us 00. 695 997 567 +10 us 20 us 430 us 40 us 0 us

TOXE, LA23Miek

q ROZFERAE 28R T

% ISR 453

@ Schaduler

B threadz

B iz [ IR E 2

Timer I \

@ o R S siEdini  RBEERERLEE,
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& 6.6: % =& 4T A

5 VU8 73 45 G T
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\ FIENMES. (FIMEEE3 SERR2MNSER R RHER)
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AT AT S IE T, R

& ISR #53

—A0S TickZ A

2 Schediler

(5 threads

BF threadl

B et L —

| SRIEHERE | T
B tshell FHERFS

© BWEREMEE T2 , 5E

6.8: 1Ll T A

Pl P 28 44 PGS I A U R 3R

B S i3

Unified CPU LA TR
UART ISR TR
SysTick ARG
Scheduler T A%
Timer JE I 2%
thread3 Z:#% thread3
thread2 Z:#% thread2
thread1 2572 thread1
tshell £ 7% tshell
Idle N LA

6.4 M

BAITRGISATIRAR ] LUE LA SystemView L H 4TI [t 30 #F pri_inversion.SVDat # & A &4
o VERATITMARR, AZA AR,
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= SR Y A

7.1 SKIGHEHRY

o PRSI EEA SR
o [ HEAFERIE B2 KA OL T R R
* {£ RT-Thread ™ #AZrf J SF K 58 B K

7.2 EWRIBNIZRFLE

FEFEMTERRERNNFAL, SETEAR, Sl A2l -2, 2X2HFRD. B—4
KRS ZNEMNRATRER: K EE - DEiLRs, s SRR A iR 2 RE AT 5 2k
MIALEE; [FIRE, FAFR AT LU ZADNLRERE 2 A FH .

7.21 LIt

ASLIGAE FH IFIFE N event_sample.c

KT ARIE SRR B R R A RS, ASEEG it T threadl. thread2 PiAP2RRE, 48905 5
N 8. 9, Wit T —AFHAM4E event.

Zif% threadl #ENJEWCEIFA G < 3 sl f 57, HUP|HAFI 4T 100ms FERF, SR
FHE <5 3 594 57, FBRITERE 8RR

2FE thread2 HEAN G RIZFELE 3, ZER] 200ms; KiEFHM 5, ZER 200ms; KEFH 3, ERFLER
L.

FAREI: threadl B 46ZEfF “S4F 3 i3 57 FIFSK, thread2 KixZFMF 3, M threadl 2 E:
#, 2 JG threadl %4% “={t 3 53H4F 57, thread2 fH kixZFEAE 5, #H4TIER, thread2 kikZfE 3, %
threadl Z2Em &5 R st & “FH4F 3 5344 57,

JERE ARSI, F AT CAEMTH T AR R, SRR R R A A AR AN A R — N s AT
o

A IEAT R R PR, SRR


https://github.com/RT-Thread-packages/kernel-sample/blob/v0.2.0/event_sample.c

A% S 56 7.2 %5 SuuG R KRR A

tshell BN NN NN NN NN NN NN NN E RN AR EER NN NN NN NN NN NN ARNARRRRRRRRRREN NN

MiaeHCEiRiE, MaiEhE

THEWF B E 355 BB FEs5s

t1 @ 20372 e T T T T

t2

Idle

B 7.1: sLRis TR

(1) 7£ tshell ZEF2 P WU —ANF 4 event, VIGhIL RSB, FaRAIie. Bsh &R
threadl. thread2, 2c&srH1 0N 8. 9;

(2) EHERGNMET, threadl MRFegim, EHEMIANIZLT; threadl JHiRIE1T Y FH /4 3
505, HTORSRCEEARE 3 5 5, Zif% threadl #Ei;

(3) Ffij54lE RS thread2 #1817, thread2 KiZEFHM 3, RJEHATER K H L 200ms;
(4) threadl Hg B 3, FTEIMHRMER, JFIFIRSESE “dift 3 53/t 575

(5) thread2 HUREM N[ F], KIXFMF5; WER, KIXHEM 3;

(6) %47 threadl AERT S5 S, TLAT BB <k 3 5EMF 57, TEMER, 45HRigiT:

7.2.2 BIEFIREA
7.2.2.1 RT-Thread ;={{CFLHELE

RT-Thread /=4S 438 i MSH_CMD_EXPORT ¥ -4 46 i %05 8 msh w54, A LLE R%is
Tk fEd, S EEH SN A KIS .

7.2.2.2 RGIRRS

BlF PR — N AR, VIR TSR . — MRS A RO EMIIRE, Fh—1E
FERASEA . DU E LT R AR R E MBI g, HRasla], IR, Sk,

# include <rtthread.h>

# define THREAD_PRIORITY 9
# define THREAD_TIMESLICE 5
# define EVENT_FLAG3 (1 << 3)
# define EVENT_FLAG5 (1 << 5)

/* EH AR */
static struct rt_event event;

2574 threadl MR = A ZeFEFailbe bl & Z6FE threadl M FIREL, JLEO IR EME, B— kA%
i “SF 3 B 57, B UOKAGER “HF 3 5 5

-'a-'—\
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ALIGN(RT_ALIGN_SIZE)
static char thread1_stack[1024];
static struct rt_thread threadil;

/* R O1 OND R </
static void threadi_recv_event(void *param)

{
rt_uint32_t e;

/* Bk EWHEME, FHMH 3 NFHEMF S MEZE N RERE 1, HIWEEEBRFEIRE
=
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 RBEWEMS, FA 3 MEM S R AER AT DUk &R 1, BURE B RS
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("threadl1: AND recv event 0x%x\n", e);

¥
rt_kprintf("threadl leave.\n");

1% thread?2 (AR a3 A, RIS DL L L6FE threadl I D REL, &% 3 W3, KiEZHEM3, &
i 200ms; AKX 5, LR 200ms; KIEFEM 3, S

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

/*OFE 2 NH*/

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);

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

HH R BT, BB — A FXT R, VI 8 S FE threadl. thread2, H:¥fef %ol H
MSH_CMD_EXPORT S 4.

int event_sample(void)

{

rt_err_t result;

/* WAL AR R/

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

if (result != RT_EOK)

{

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

S

rt_thread_init(&thread1,
"thread1",
threadl_recv_event,
RT_NULL,
&thread1_stack[0],
sizeof(threadl_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 O;

}

/* S E msh & aKFp */
MSH_CMD_EXPORT (event_sample, event sample);
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#iE. TEESITANE R A
G TAE, AURIFIE L. R & UART#L i msh 4

event_sample 48 Z7s IS, il gh R wn T

7.3

\ |/

- RT - Thread Operating System

/| \ 3.1.0 build Aug 24 2018

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

thread2: send eventhread3

thread1: OR recv event 0x8

thread1: delay 1s to prepare the second event
msh >thread2: send event5

thread2: send eventhread3

thread2 leave.

thread1: AND recv event 0x28

threadl leave.

B AT R 7 A9 o7 FH B

S, ATDAERRGMFRSIHE, BA

IR T HAFEIE 7%, threadl B 5 P RECESE, 2AlfEM T <28 5“2/ 5" 1075

%
ffFH SystemView T.H nl DUk 7R 4 L Briz

frdfs, wPDHGZJE IR SR . N EPoR.

900 nx 200 ns 100 ws 01.302 705 119 +09 n 200 s +300 n: 00 ns 4600 ns

4600 ns 709 n 4900 ns 4900 n

#4000 us 100 ns +1200 ms #4300 n

Uni fied

IIHIHIHHHHHHH\H\H%HHIHHHIHIH}\H\HHH
4 ne I

€ Scheduler

HHHH!HIHHH\H\H\HHHHHHHHHHHH}\H\HHHHHHHhHH\\HIHIHHHIHHHHHHHHHHH

B ekl BB o FE=a5 SRS
B threai2

B threadl m

@ Ide

7.2: BITERE
F—EBay: VI E SRR, TR, 2E T E84) thread2 KEFH: 5; =% thread2 KiZF
4 3, FPUF 4> threadl ZERT 45 SRR “FH4F 3 %$1¢ 57,
11— |

# wmia [ ] EEEAED,

S ST —

i

o PR RIAE, JENEIES3

T l / )

B threadl /
- ERORERERY, SRR, HiET, A

© FpTiEm 3 asRT e

7.3: FH—EB AT
B rh 8- A o N IR a2
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E2 Ei:ipa
Unified CPU HiTisiTIRE&
UART ISR H I B
SysTick RGN
Scheduler THE A
Timer JE I 2%
thread2 £ 72 thread2
thread1 25 F2 thread1
tshell £ 72 tshell
Idle el EE
7.4 Mt

A TRE AT L W] LUE ] LA SystemView T B 4T T M4 32 fF event_sample.SVDat 7 & H {4
o VEEFTIFAR, NEHF R,
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E ~—

£ 8=
SKUG . HRFERY{E A

8.1 SLIGHAY

o TR R A A A S
o T FH AR HEAT 2R TR DR A
* f£ RT-Thread A #Zfd H B 6 K S il 7 K o

8.2 LIRIENIEFLEH

S 2 — b ] P PR R AR ()Y AR 77 3, e RO TT A LU AR, A B . /£ RT-Thread #:4F R4 5%
B ES— R — > 4 FATR/NIHEE, JF FLIER B — 2 A B DI RE, BEISSA7 — € B I MR i (R
PEEC QIR . WTAG PRI 15 52 O 7R B Ok E) o BBAS P —BHHEPF I ORI B2 4 375, PTLABBAA e F T4
I 4 TR Sk .

8.2.1 SLINIt

ARSI F 5172 : mailbox_sample.c

N T AT P R FE R IA B AL A (A5, ASEI it 1 threadl. thread2 WM4ife, fLst4lF% 10,
it ¥ —/MHBAS mbt.

2 f% thread1 4 100ms 22 UHEMC— HRAE, A SRAZSCR B 1R 0K BB 1F P 24T BN H R . FE3R R 25
HEPFIS, FTEVARIRE S, ZRAREi R

2B FE thread2 & 200ms K& —RIBH:, Kk 10 RZ )5, KEGERIH (LFE 2 HLRIE 11 HilgH,
RFEIBIT AW

TR ASEG, P AT DATE T T AR R, 2R AR A P IS A Y ZR AR

AN EAT I R W R B, R LA thread2 FFAEIE TN NI EAIT 1], ARG R T -


https://github.com/RT-Thread-packages/kernel-sample/blob/v0.2.0/mailbox_sample.c

W AZ 258 T 8.2 5 LI I AR K

. P S A A
-’ , G
ﬂcﬂiﬂ:;mﬁf# 7 4 EEHHEHH mlgﬁ%ﬁ%ﬁﬁﬂ% mmﬂﬂ | Hﬂm =
. i PR - B
s

=
- EfT =S LT

8.1: SLHIE{TIFE

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

(2) HEHAERGHIHET, threadl EEBIINIZIT:

(3) threadl JF46iE1T, HERITEH—BUR R, 52 ulREUEPE, ARAS &N SO P, threadl $Eii;
(4) BEJRIRIEARGME thread2 $NIBAT, KIE—EHERME, BEE#A 200ms i ;

(5) BEifZAE threadl #mele, HUCEIMELE, 2E8HTEI—BEE, RJEHEN 100ms LEi

(6) thread2 fE43% 10 KHEFF)E, A& —EGORNERIIRIT, 224K,

(7) threadl —E#YCHEME, HHUB>kE thread2 FISS KB fE, I HEMT, ZeRE4R.

8.2.2 RIEFULRA

8.2.2.1 RT-Thread ;={fl{SFBHEZE

RT-Thread 7 /4 #5i8 i< MSH_CMD_EXPORT #5751 4146 b8 $03 th ] msh 474, WTLIE RS2
fridfed, EEAEER GRA G LSRED.

8.2.2.2 RHIEH

PARE 7 e da 2 B E S, Measial, IFIaL A A%, MR I, A2l i i A7t 3 frlift:
R

#include <rtthread.h>

#define THREAD_PRIORITY 10
#define THREAD_TIMESLICE 5
VA [ =

static struct rt_mailbox mb;
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VA I @ S P
static char mb_pool[128];

static char mb_stri1[]
static char mb_str2[] "this is another mail!";
static char mb_str3[] = "over";

"I'm a mail!";

2if% threadl A A ] AefEdz it DAL ZRE threadl N HpR%L, 43 100ms W — ek fF
FFATENMRAE AR, IR G5 R Ao, e B RAR, 2530847 .

ALIGN(RT_ALIGN_SIZE)
static char threadl1_stack[1024];
static struct rt_thread threadil;

/* R 1 OND */
static void threadi_entry(void *parameter)

{
char *str;
while (1)
{
rt_kprintf("threadl: try to recv a mail\n");
VAN i S
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;
/* JERS 100ms */
rt_thread_mdelay(100);
}
S
/% PAT IR N R B %/
rt_mb_detach(&mb);
¥

ZiFE thread2 AR ] Zefefatilb, DL LR thread2 A LIRS, &F 200ms A3k —SHELE,
10 KRG RIREERHBIE, 45 IB4T
ALIGN(RT_ALIGN_SIZE)

static char thread2_stack[1024];
static struct rt_thread thread2;

/* O FE 2 N0 %/
static void thread2_entry(void *parameter)

{
rt_uint8_t count;
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count = 0;

while (count < 10)

{
count ++;
if (count & 0x1)
{

/* ik mb_strl Mk B ERAE o */
rt_mb_send(&mb, (rt_uint32_t)&mb_str1);

}
else
{
/* Rk mb_str2 Huhk R MEAE o */
rt_mb_send(&mb, (rt_uint32_t)&mb_str2);
}

/* FEBF 200ms */
rt_thread_mdelay(200);

/* ORIEMA SRR 1, &FE 2 BLEBIT4 R */
rt_mb_send(&mb, (rt_uint32_t)&mb_str3);

R 46 5 B A RS, wIaG 4k T R A, WIAE A IR )E B 7 4R FE threadl 5 thread2. 3 K o5 %
MSH_CMD_EXPORT 554

int mailbox_sample(void)

{

rt_err_t result;

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

"mbt", /* ZFR e mbt */
&mb_pool[0], /* HEAE H 2B W A7 & mb_pool */
sizeof(mb_pool) / 4, /* MBAA PR ES 4 # B, Ry — R
s 4 £ */
RT_IPC_FLAG_FIFO); /* KA FIFO 77Ut iT &2 %5 f */
if (result != RT_EOK)
{

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

rt_thread_init(&thread1,
"thread1",
thread1_entry,
RT_NULL,
&thread1_stack[0],

orm—
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sizeof(threadi1_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 O;

/* S HF msh v &% £ */
MSH_CMD_EXPORT(mailbox_sample, mailbox sample);

8.3 “wiF¥. HEBITMUWERMNRAHmE

nik TR, RIETFEATIH. R & UART#L 08 msh &, ATLLERI RS )E 2 HE, A
mailbox_sample x4 3 S~ BN, 7 S5 R wF

\ |/

- RT - Thread Operating System

/ ] \ 3.1.0 build Aug 27 2018

2006 - 2018 Copyright by rt-thread team

msh >mailbox_sample

threadl: 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!

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:over

fili /] SystemView T Hul EAMEIIRBISLPrig Tl i, mOUTI6 2 e R S5 LI0 Rt AR . BARR A I

PRI, Rl FORARE 1 B HukE, Y FORRE 11 SRUREIIEPHIK R IE AT, “RIE” RoR
t2 KB
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8.3 Wik, i EisAT MWL~ N 4

1 03. 222 681 ?26

IHHHHH\H}\HHHHHHH\HHH\HHHHHH\H

== =i a

tshell

4 5 threadl

B threadz

® T

HHHH\}HHHH\H}\HH\}\HHHHHHHH}HHH\H\}\HHHH}\HH\H}HHHHH\\}HHHHH} }HHHHHHHH

HHHHHHH\‘H\H‘IHH}H\H\}HHH}\HHHHH‘H\WH}\HH\‘H\H}H\IHH\‘HH\‘HHHHHHH\H\HHHHH

NN RN

8.2: BT HIEA

AEARRT B A L 0 T B -

fes 00 0 2

. I }I{}{}hl‘ug Qﬂylgm}z?ﬁ}{l}!}{}
. £|LJ‘J¥ H\HHQLZH I ri‘*""|
- SA2 18 100msEiZEU—IR bR J = 1
= 1 I 1 [ [ 1 [ I I I
= [ D [J (] U U O [
o SRR E200ms A —TmpE
& 8.3: iz fE
TR LR FERT IR 43«
P“X i i i n 45'5" = i i DS.‘VIB B24 pSB i i n ‘SUE" = i i i i n n i i 0 i i ‘ n i i i i i ‘QSUF =, n n i i i i i
e cermt RN,
ErE 1, LS oy N acy ::E
o AT TCHREE AT ASREN, i LT ST AT
A2 1ET FIEDSE S FHAEERT 100ms
CF threadl » I
*ﬂﬁﬁ"ﬁéﬁﬂ"—% 2547, RIS, SERT200ms
8.4: FEHIIAILTE
R OO P IVE By 1l N
R P
Unified CPU H4R7iETIRE
UART ISR Eaminelic
SysTick g
Scheduler W A
Timer TEHT 2%
thread1 £ f% threadl
Thread?2 2 7% thread2
ca‘-\
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R ik

tshell 212 tshell

Idle TINGFE
8.4 Pt

BASRBIZAT AR n] LU T H SystemView T B 4T Ft {4 30 £+ mailbox_sample.SVDat # % H /4
YT . FERITIFMIER, B TR

orm—
RT-Thread REEE TS 53


https://www.rt-thread.org/document/site/tutorial/experimental-manual/mailbox_sample/mailbox_sample.SVDat

Paray =

s 9I=E
g;%ﬁ: ﬁﬁ%éBKEHEGﬁfFH

9.1 SCIGHRY

o BRI S BB A AR J B
o (EHIE B BABIBEAT LA AL A5
* £ RT-Thread  #AZR0E A1 2 A IR 58 B 3R

9.2 KRN IFFLEH

B BB RE G ROk B R s P T A 55 Bl RE AN KBS S, IR T B AR A S A2 (B
N (CEe R o AU AN RSN N K BV YA MR ST E= MEPSY NI P enti o g VIR Y K e 7 s i VES 7 S EC B =1
THEENERY, R AR P R DRSO A B 2 . T B BAFIR —Fh 2D a5 5 2o

9.2.1 SEIWRIt

ASLIGAE FH I FE N : msgq_sample.c

N T ARDUAE HTTE B BB R L B (A (5, As2iieit | threadl. thread2 piN2eds, LA
N 25, it T —MEE B mqt.

22 threadl & 50ms M S AT —UOH B, AT ENUCRI 00 BN %, 1EH 20 VB B2 )5,
LEREPSY NI TN S o

252 thread2 4 10ms [7] mqt 4.2 AR KR IE 20 IKIEE, 2R B “A”-<T”, % 9 REN R
—ANEZHE T, Ki% 20 E R R. (FF, BAAENZ Sms, H2 % TREEE K —4 OS Tock
J2 10ms, Z&m/PMEED,

WIEAERES, AT DA M TR R, LRRE A T S A B R A R LR R R B

BANLIIEAT I AR R EFTR, OS Tick N ARG Z R, T USSR 46 J5 25— A 2R ¥ OS Tick
N 1A OS Tick, R T:


https://github.com/RT-Thread-packages/kernel-sample/blob/v0.2.0/msgq_sample.c

P AZ S 56 T W 9.2 %5 S R KRR A5 )

9.1: SLHIEITIFE

(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) BHJGH1E 248 F thread2 % A\iZ1T, thread2 Ki%—MNHE “A”, JFTEIREHENE, MG
10ms Kik—5 I B

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

(5) 7£% 100ms ), threadl AMZWGHEE “C”, HETFIFHFEZME, Fril threadl JoiUd'®
AWE T, ZJE RO R

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

9.2.2 EIERiAR
9.2.2.1 REIMRABHESS
RT-Thread 7= #14CH5#RE id MSH_CMD_EXPORT ¥ /s H#)46 0 %05 H 8 msh 4, #JLLE RSz
fridfedy, WA EemAmASRKE.
9.2.2.2 RfIERD

PAURE ST R 2 e 5 M BRI O0 56, IR 922, T SR BB 2 R DL R A T80 J2 A 21 B N A i

#include <rtthread.h>

#define THREAD_PRIORITY 25
#define THREAD_TIMESLICE 5
/* B BN A A e xS

-'a-'—\
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static struct rt_messagequeue mq;
/% R BNF A A B B RN %/
static rt_uint8_t msg_pool[2048];

22 threadl ff IO ZS ] ZRFRSEHIEL, DA ZRAE threadl PN IR, 4 50ms MH B BAFI IR
BUHE, HIHEHEENTS, 20 Ra4w.

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

/* TR 1 NH R */
static void threadi_entry(void *parameter)

{
char buf = 0;
rt_ uint8 t cnt = 0;
while (1)
{
/% NH B BNF O B */
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;
}
}
/* FERS 50ms */
cnt++;
rt_thread_mdelay(50);
}
rt_kprintf("threadl: detach mg \n");
rt_mq_detach(&mq);
}

2B FE thread2 f# H AR 0] RFEishlth, LLKLZFE thread2 M D&%, 4 5ms [[yH BB S &
EHEE, HTENEE NS, 20 R)G4E

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

/*OFE 2 NO %/
static void thread2_entry(void *parameter)
{

int result;

char buf = 'A';

rt_uint8_t cnt = 0;
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while (1)
{
if (cnt == 8)
{
/* RIERSEE B BB A R */
result = rt_mq_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)/* K% 20 RH B ZFIEBH */
{
rt_kprintf("message queue stop send, thread2 quit\n");
break;
}
else
{
/* RIEHE S B B BN F e/
result = rt_mq_send(&mq, &buf, 1);
if (result != RT_EOK)
{
rt_kprintf("rt_mg_send ERR\n");
}
rt_kprintf("thread2: send message - %c\n", buf);
}
buf++;
cnt++;

/* FEBF 5ms */
rt_thread_mdelay(5);

W R BAFI IR BIARES, wIEEL T —ANH BB, w1tk 550 T threadl 5 thread2. F£K b8 $E H
MSH_CMD_EXPORT S 4.

/* 3 B OBA A R B B Wl s 4 */
int msgq_sample(void)
{

rt_err_t result;

/* WG AT BBN A */
result = rt_mg_init(&mq,

orm—
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"mqt",

&msg_pool[0], /* 4745 ] msg_pool */

1, /* BAEERRAR 1 F4 */

sizeof(msg_pool), /* N AFM R/ & msg_pool K
N FY/

RT_IPC_FLAG_FIFO); /¥ MREZALEER, B AR

T BB TR R %/

if (result != RT_EOK)

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

rt_thread_init(&thread1,
"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;

/* FHFE] msh @ 4K p */
MSH_CMD_EXPORT(msgq_sample, msgq sample);

9.3 HiE. (MEESITMMNEREINREL

Rk TR, RJGIFEAT . A& UART#1 08 msh &, ATLLERIRGM)E 2 HE, A
msgq_sample fir & A S RBIR A, REl AR AR

\ |/

- RT - Thread Operating System

/| \ 3.1.0 build Aug 24 2018

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

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

i) SystemView T H A DU IZRESEFRIS AT RE, mBUTI6 2 e G5 LI it AR . BRI AZ
TR, WIGHCES 4075 A 5Kk .

02.248 569 385 'mc‘l ns ~2nc‘| ns 'SDE‘I ns Mnc‘l ns 6DE‘| ns ~6nc‘| ns o7nc‘| ns ~6nc‘|
%] % mS?QLIlz—L’;%Q

1IN

22 10msRIE—IREE

B 9.2: izfrEFK
B AR 73 415 -
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- e
’ SIRNEST, RKEENNE, e IRERARR 1ML, 2 ETHAEITRCEA
- 21981, T
xxxxx \
B threadl ’ /
B thread2 //‘ \
. O 18 %iz-%ﬂuﬁﬂﬂ ‘ ?jlﬁéﬁ %EZEiE_z—R\;%,%

& 9.3: PGtk TS

W v 2% 44 o6 N SR A 3%+

AR ik
Unified CPU 4Tz %
UART ISR H 1 B
SysTick RGNt B
Scheduler TR RS
Timer JE I 2%
thread1 £ 72 thread1
thread2 £ 7% thread2
tshell Z#2 tshell
Idle 7
9.4 M

AR IS AT AR AT LU A T A SystemView T EFT Bt #F S+ msgq_sample.SVDat # & E A 4H
o ERITIMHERT, AR PR
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https://www.rt-thread.org/document/site/tutorial/experimental-manual/msgq_sample/msgq_sample.SVDat

£10=
S HSHEHEREA

10.1 LI HEAY

o FRARBA A0 ZEA i 2
* 7£ RT-Thread 2" H s SN AF

10.2 SLIGRIBRIEFEE

BNASHEE BARYE FAR N AR &R A LUT =R 00, ARSRIGEN X T 258 — R oL, AR EIT B R4t
heap IifE.

F MR NN AR B B CNEN AR BRI, NS BRI T B R R IR D,
— A T/NT 2MB WA A R G

BRI EN T KN A /LA B (slab P HEVD, slab AR HE ALV 32 SR AE R G IR L=
B, SR T — R I A A R A PO R

=R A 2 A AF R S (memheap & HEEL), memheap EEH T RGAFAELZAN AT
HERITEOL, BTS2 AN NAE R fE—E, TR KIPAEHE, TP Aok 2 I Bk M A

10.2.1  sEqwigit

A Sz AE R A2 A : dynmem_sample.c

KRB BB LR, RN EEFE AR, BRREERONE, SGHIEARR
5L 45 4 o

10.3 JRiERiREH

10.3.1 REIRAEIES

RT-Thread 7~ #4548 id MSH_CMD_EXPORT ¥/~ f#)46 0 %05 1 # msh 44, 7 LUE RSz
fridfed, WA EmAmAS KB


https://github.com/RT-Thread-packages/kernel-sample/blob/v0.2.0/dynmem_sample.c

A% SE 56 T

10.3.2 RfIRES

PATRE ST AT AL 5B 2 BRI ORI T A R

#include <rtthread.h>

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

10.3 75 YR/ i

HRAD R, —EHHIEALL, HIESIZEREBNAT, RS HIEERNNAE, FEAZIN, Kl

H, HRIER N RME B SATEI K,

/* RFEND */
void threadl_entry(void *parameter)

{
int i;
char *ptr = RT_NULL; /* WA IR4E */
for (1 = 0; ; i++)
{
/% R (1 << 1) K/NF BRI N AF A ] xS/
ptr = rt_malloc(1 << 1i);
VA S I
if (ptr != RT_NULL)
{
rt_kprintf("get memory :%d byte\n", (1 << 1i));
/* BTN AF B/
rt_free(ptr);
rt_kprintf("free memory :%d byte\n", (1 << 1i));
ptr = RT_NULL;
}
else
{
rt_kprintf("try to get %d byte memory failed!\n", (1 << 1));
return;
}
}
}

AN RECED, A% threadl )23, H¥mEd H MSH_CMD_EXPORT S H#w4.

int dynmem_sample(void)

{
rt_thread_t tid = RT_NULL;
/* QLR 1%/
tid = rt_thread_create("thread1",
thread1_entry, RT_NULL,
ca"\
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THREAD_STACK_SIZE,
THREAD_PRIORITY,
THREAD_TIMESLICE);
if (tid != RT_NULL)
rt_thread_startup(tid);

return 0;

/* S B msh A kg */
MSH_CMD_EXPORT (dynmem_sample, dynmem sample);

10.4 “®iF¥. BITAMERGIN AL

gk LA, R IRIFE. {FR 4 UART#1 58 msh &, aJLER ARG EsHE, WA
dynmem_sample 74 JE BN H, sl g5 R

\ |/

- RT - Thread Operating System

/| \ 3.1.0 build Aug 24 2018

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

msh >get memory :1 byte

free memory :1 byte

get memory :2 byte

free memory :2 byte

get memory :16384 byte

free memory :16384 byte

get memory :32768 byte

free memory :32768 byte

try to get 65536 byte memory failed!

BIFE T EL A R IRIT EE B 241k &I 1% 65536 byte Bl 64KB W 7£R), H1F RAM B K/ HAE
64K, 1 RAM /hT 64K, Ft L g 5.
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