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TLSF %5l it T RESERT LA, & B2 BRI B e Z A5 OLIRAT I [R] . B, JB A P
AR EETE, FlanhiisE (MQX RTOS B ABEM T 4 1L b A B NFE),
TLSF 7rBe 25 AR R /h i SR . T HLEL, EZS TR

& 2-2. RAM S RALEER[AFTT R EN]

TLSF LWMEM MEM
BRI 8~24 12 28
BNEHIBTT4H 384~3324 44 72

* 2-3. RBANERAERAFT AL

TLSF LWMEM MEM

B BFrMER N 2092 1048 1968

* 2-4. WATESEI[SABEHR R 4]

TLSF LWMEM MEM
955 oA (Al 900 360 450
T EUE 2 Ee A (A 600 300 1000
malloc() WCET* (£ Web RS2 R A H=1T/LE) | 900 4200+ 4500+
2fE)
jr:e)e() WCET* (72 Web AR5 28R AHIZ1T/LE =2 |600 4300+ 4300+
=
REEZRE Oo(1) O(n) O(n)
R ZEER AT R A

MNFMNEEJLTFET RAM B A5, #FEH LWMEM 2 ECE. IR HIIESH
25 IR BB T iR R IEE N - RAM B/ EE S BB H &/ K/h, M ERHE RAM
SRR B ESENAEAEAF S, B2, NThEEMERH, S
Z ¥TH) TLSF 7y B 2.

2.6 EERRX/DEERIFMHEE (9X)

SXEAEASF. B ORAERANEENNGER(RATEH) . XHASFE
R, B K/ANNESE, RN ERRE, TENGFERER. 9 XA AT 2R
NS (BhES X)), WATAEERINEE SN (S5 X). el kg
XS BAIESFHEG. TEAIEFH S XRBIESH R, Y9RNFHIESL
1EBF, MQX RTOS £ BEHUX £ 45 [X B,
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2.7 EZHSREER
MQX RTOS i #ik 45T LA ) 5 26 CPU B M1 4 5 o S8 17 VRO o o B 17 .

2.8 =&l MMU

X H L CPU, 01 J8 F & A7 2 B it AR E #L B s (MMU) . MQX RTOS
RO TAIGEAE . B AZE A MMU, DL Ia] B Infe i 28 X 3. #78A] DL g
MMU 77 31 R % il MMU.,

29 RERFMIER

a0 2R R AR P 3 BRSSO/ N R R ), WTDAE A B R e B SR . BRI
B D, AR AR R /NB RN [HIE, FETT A SRR AT (B FR T A5 kAR
ANy, i EE RS (5B S IR IR N I TR )

RSB T HiERECE LD, £ A7 = A B MQX RTOS &1 H 2 & A1
EHEAM. MTHBELZER, B WERENEE MQX RTOS .

2.10 BE2EREH

BELEN (LWEvent) ZAEHM. XLEHEMFRZEFSFMAREZA, DRI
HITRZH TR BREREHAFEONGFED, miThE,

211 =4

FAER RN EATA A T oS E AR R AL T BRI S o AR S5 A0 P T AR 55
T2 Fe Al LAGE ) - AF ALK S R A T R 22 F e 24 o B4 2. A o 23 AN PO 284
HPiFr. EAAER ARG B 3his bR EAEAL, MQX RTOS i 1d X 2243 78 B AV J5 52 B
B SRR P Al DORF Iz A2 Ak 8 2% E ey SR ip ) A AL B A .
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BRERESE (LWSem) B OHEMN. EAVRAES DARTF 5 R 25 3 2 5 R 5 R 8 77
‘ em 5 AT EARD, BATHEER. LWSem i+ H il & 4k K B FIFO

213 5=

SEREMEANG. EMNRITEESE. B MERESERFLES. EATLUE
G S ERRIP S L Z IR iR, BEEATAEFEAE AR AEH. F5 R
it FIFO HEBN . RSB L HEA AL SE R4k . (55 BRI DUR i IE ™R . f @&
MPESE S B FE S &

214 BfF

bR, BEFREZRIRN, DREESZRREEHELZAT. D57
. FIFO BN DL HERN . DU A e e A R B HEfEPA < 1L S 2k 4k AR AL S 4 AR
. BFRERN; BRIFESEEBELR, &NAGEX 5T

2.15 BRELEBBAF

BERH BN R EANF. EH T URIT AL HEARE MQX RTOS #HE . L5
HEREZREIHENG, FNEEZHE B AFIEIER . HE i a3 B R/
EE, & 32 MrIfEE. RUHZERBANEES A,

2.16 HE

HRZR AN AR5 AT DOE I EAE S5 3T FF 8T B A S &% T BRI @ AR
BMMESHITITH B E R A THEBAS . HEB\F B2l 2R\ 5 B MQX RTOS 77
FCRYBAS ID ME—3iAR iR . U T T 17 7H B A B9AE 554 REREOR B PASIRYE & .
AR S R EFNIE S /T 24T BB EIBAS ID, 5 w] DA 1 REBA 51 % 78 2

255 NE Bt BCiE B . THE M 8 R G H B AR ETH R . ATATE S AR AT LA
AGHEMITEEHE (RFGHEE). BAEHEEM ID BETESS# AT LUAFAE H B it
TEHE (BREHEER).
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2.17 1E5%BA%I

b T R AL EEAL SIS, AT S5 PSR TR A () G R HY 5 ik K BT S5 R 28 . S AT LU
2S5 BI R RIAESS, FRENTMEF I PR,

2.18 ®FEAHF

B ) R AT e 4 A4, ST DLFE BSP 2R3 o A ANEE A . 75 IR0 0T B ) F ¢ Ko st [ 7 b AR
A DL e e ot 18] . B E] 49 3 R BT MQX RTOS JE #h i 8 B ARk 44 1% & 7 B2
27 R X)o7 HE 3

2.19 BERERSS

BaEg e R kA A, RAVMETF SR AL R B HA e R SRR R R, R
R R BT 2% M*%ﬁ%E@LE%MW RIGIRIM—NE R EEE — & Wi 2
%%EM

YR AT IR B R e i 2 aT, BT DAe e @Ak, e R EIRT, MQX
RTOS %% = K7 ISR 1% ﬁl_lﬁl BT ER 827 ISR &7, FIEME MQX
RTOS 2458 vl DAIAE % 2 B 2318 H

2.20 EAJ=S

TR g A EATE MR AT IR A AR BB MQX RTOS SCHF—K
PEERT 28 (— kB RN 2% (ERERRNEZ R ). BnT LR E i 25
mﬁ?@f% 5E B [F) 2 AE 1 %HTIEHE”ZFF'Z:JJ

HERCEEN SR, T6E SN SRR, E R 2L S5 A AE AN AR . Gl A R AL
A A A R BCE A s A A AR MQX RTOS R 2B AL R [ 2L 55

2.21 FHiHE
EIVRR AR, B PR AT 55 B AT 55 1 15 R B8 s 1
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o M FELE

2.22 HETFNFE A8

o W7 FD 3 A AR PSP R B 2 ATk R . MQX RTOS 78 BSP & Y HI 70 B NIR AL fr
W, HFAESESREREAN LT X, W CPU ZHmEFK, N MQX
RTOS L X emEFRWT. —HH#EANFRWIKRSERF (ISR), MARKFALLERNS
TS hr . Ak — 5w/ 0 kiR, MQX RTOS it RESAE, HEFTE
ISR ¥ 21517, AN, U H ISR EW LS HEEMES, MQX RTOS A<= E#1A
B, HEU/NERR KN, MQX RTOS 3% 337 B i # o A%

ISR NRAESS; &% — M B A o Wi 41 H o B2 ) /NP s 3042 Fp . ISR 38 DL C
BEmME. HIMTTEMEE RS, RECLEIEMA M5 KB 5. ISR Al A
T4 A5 ETIEFL ZE MQX RTOS HEHIME S KiEE S

2.23 1/0 IEnhES

I/O 3K 5 28 &= BSP A HI vl 44 . ELHG Al /O #:4E, W@EH F /O T REGHIFT
FFE L EUEESE (B NIO, 2 PSP BI—#4). AfFdRNE /0 K gE.

2.23.1 B 1/0
MQX RTOS #2 it 57 iy 4% 24k 1/0

2.23.2 1/0 FZ%(NIO)
EAT LA HE S VO B IRAIEFE, BB, EMESEH A UITFEA.

2.23.2.1 NIO E{TIERNE

KSDK MQX (FE#R#E MQX) NIO 17K 525 2 NIO AE 42 A 45 A /Y H H — A~ IR 3
2, XEWREHR A LMEHTHE NIO API 5 7] £ 1TIK5h 22 iR 55 NIO H1TIK 528
Al DLTE & Fb B AT AN AR (0 UART. LPUART #1 LPSCI) L3#Rftiig. IXzheeiR
HEDL T T EE

« BRI/ R IE L .
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o T HCR & X By ml 3k 5% b X K /e AT DLFE A 4R AL 245 44 “nio_serial_default_init”
H 8 M RX/TX_BUFF_SIZE T #J“init_bsp.c” XA iR B &b X K /M. BRIAK)
BN & X ECE N 64 F 5.

o TEAEVEIREFHT, EUE NTHEEBAE ABE i stiti. B2, A RWre, BdE
W I\ 2 b [X A% g B SC B FIFO. A0 SR 48 2 LT g, W0l 7E W 21 F 75 BUHE B 2 |,
EE¥ALIRE, A LLEFH IOCTL_ABORT 4 S P0i% BT

224 B&E

HEHMFRAGEHMS, AT AR HEFRERE. 81 H &% HE#HA R H
BN 7S . BT DUAE A X 245 BRI, K. B IEAn oA PEBE .

225 =R AE

REFHSSHERM, BOUERRNEERFE . XEHSHEREHARERFHE
HEZE R, N E G

2.26 HNZAE

W% H & &M T k5% MQX RTOS V& sh A AT 2H 14 . B8 A] DATE e 7 o B A N A% B
&, WA PLik MQX RTOS & . Bal B HNZHEEEE AL XA MQX
RTOS tAEGAH . E Ui R irm s, Mg TEMEHNZHEE.

2.27 fEtRfEMA

MQX RTOS B —LEAZ.0INEE, SR SHUR & b I HEA AN T A 42 55 1O EAR AR A
M AT AR RE & 15 90 Be T 2 5 B HEAR 22 [F]

2.28 {FHFHEIRIHE

FMEFEA — I SIZESSH LT SCHERBAMESS 3RS . E R MQX RTOS
BR BT DA s BRURT BT AT 55 B IR AR
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5 Al B

229 FELE

A DLIE S X AT A o AL B o i T B ZRIA ISR, DL AE ISR 724 7t % B s 17 W 45 8
#J ISR 7 A HEAR

2.30 ETHSNE,

MQX RTOS #& 4% Loin AT B MR R B, B A AR Fe Al A H IR 3 47 A TR] I A X 22 ey
Blo NHVHAFE MR R AL

o B2 EREMY

e NiZHEMRERHAE

o K/NEEHNG (5X)

o HLK/INET AR AR 4E SN2 B RAFAE 2%
o 4 E AN E AT

« 5

o BMRAM

o B\F| (MZHARRFE X)

 FEERSREBRESE

« fEFBASI
o E I 2% NG B 2 E I 2%
« Bl

2.31 BAFUIR{E

— A% DA T IRE S TR GER . ERT DAAIRALBASY, R hn. MR A sz B
I

2.32 BIREH

BV R AER . ERMEAREIEE, BT S s aSB BE X R 2 (AnBA
5 1D).
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%3
15 F

=
MQX RTOS

3.1 FMR=zH
A A E A 5 ] MQX RTOS. 28 % 0] DLgw %3 18 47 B 17

X 31. &
MEREE =y
AERRINENRBOER, MQX RTOS S Ffif
AEREINHIELR, MQX RTOS ZZF

3.2 IR HFE MQX RTOS

MQX RTOS PA_mqx(O)BRE 181517, % BRELL MQX RTOS # etk g 4R1E =
. ETX 5450 E, MQX RTOS $4T L F#E/E:

o HEBEHWIAL MQX RTOS ¥ # A8 HE, BIEBIARTEE M. ST,
FR DT AR AT S5 HEAR

o MIMEILEEM (Tn: Fik).

o JaFHER 25,

o EEVANRIEE F1E.

o QI RAES, MR A H AL S LE W S8 H3E0E

o QAL SSHRAR DR H 8 ok B 318 B IESS -

o FIHIE AL

3.2.1 MQX RTOS #Ii#&+a4k
MQX RTOS #J b 55+ A 8 X T B2 B2 B A0 B AR 1R S50

typedef struct mgx_initialization struct
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_mgx_uint PROCESSOR_NUMBER;

void * START OF KERNEL_ MEMORY;
void * END_OF KERNEL MEMORY;
_mgx_uint INTERRUPT STACK SIZE;

TASK TEMPLATE STRUCT PTR TASK TEMPLATE LIST;
_mgx_uint MQX_HARDWARE_INTERRUPT LEVEL MAX;
_mgx_uint MAX MSGPOOLS;

_mgx_uint MAX MSGQS;

char * IO_CHANNEL;

char * I0 OPEN MODE;

_mgx_uint RESERVED [2] ;

} MOX INITIALIZATION_ STRUCT, * MQX INITIALIZATION STRUCT PTR;

*TFEANFEOWA, E20 (Freescale MOX™ RTOS 7% FHft ).

3.2.1.1 EXA MQX RTOS #ia# 431k

AT LLE X B OB MQX RTOS #liab g5 ik B9l e AE, el DL A 1> BSP 2
HEEARI IR . BRIARD AL S B B MQX _init_struct W, A THERZ ) BSP B %
) mgx_init.c . Z R EHiIFHF S5 MQX RTOS £z,

Wiz [ REFSBAHFAENTEER LA, MOX RTOS Ak &M% B A7 % 5 MAX_init_struct,

7 = o B R )48 A R T A MQX_init_struct.

MQOX INITIALIZATION STRUCT MQX init struct =

/* PROCESSOR NUMBER */ BSP_DEFAULT PROCESSOR NUMBER,

/* START OF KERNEL MEMORY */ BSP DEFAULT START OF KERNEL MEMORY,
/* END_OF KERNEI, MEMORY */ BSP_DEFAULT END OF KERNEL_MEMORY,
/* INTERRUPT STACK SIZE */ BSP_DEFAULT INTERRUPT STACK_SIZE,
/* TASK_TEMPLATE LIST */ (void *)MQX template list,

/* MQX HARDWARE INTERRUPT LEVEL MAX*/
BSP_DEFAULT_MQX HARDWARE INTERRUPT LEVEL MAX,

/* MAX MSGPOOLS */ BSP_DEFAULT MAX MSGPOOLS,
/* MAX_MSGQS */ BSP_DEFAULT_ MAX MSGQS,

/* I0_CHANNEL */ BSP_DEFAULT_IO_CHANNEL,
/* I0_OPEN_MODE */ BSP_DEFAULT IO_OPEN_MODE
}i

Bk % RESERVED FB M AN TRIPWEAKLH 0.

3.2.2 EHFERFIE

EEENFE (TASK_TEMPLATE_STRUCT) & X T —HW N, a7 T 7
AhFREE FAIEEAES (AR IFE MQX_CUSTOM_MAIN).

PRI ES, MQX RTOS A&EAESS I —5Lhl, SO HE X E RaESs. i
O, HisAT AR, El ASh A AR AR AT S5 AR B R R BN A AR PR E X
VENAE S5 AR AL S5 . AESHARTI R GER R — TMEA 2 THESSHAMNR .
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typedef struct task template struct

_mgx_uint TASK TEMPLATE_INDEX;
TASK FPTR TASK ADDRESS;
_mem_size TASK STACKSIZE;
_mgx_uint TASK PRIORITY;
char * TASK NAME;
_mgx_uint TASK ATTRIBUTES;
uint32 t CREATION_ PARAMETER;
_mgx_uint DEFAULT TIME SLICE;
} TASK TEMPLATE STRUCT, * TASK TEMPLATE STRUCT_ PTR;

*TFEANFEROWA, E20 (Freescale MOX™ RTOS =% Fft) .

3.2.2.1 ZEESMRMER

{ip=d MRERNEMESHEAMLLR 0, ZESBEERPMEPRETIET,

ERLBMRLESEFEE (W ColdFire) £, REFSREERLHRE, HSLESEFHESHEERTR. U
XFAERAL AR TRES T LS LT M E R RN P, BSRETLEFHMNZEE SXF Pt

BHELSHFMMEE.

HEEAES R R o EAE SRR, BER:

* MQX RTOS N &ML BIZE— TN, BEEHRMKMLER (REHT)-
« AR FIBITH, EARARMER (BEHT) RTEFERIIE P K
AL S HIMESS

3.2.2.2 SEESEH
TR PSS AL F B S S

« B3EEN - 24 MQX RTOS JE#IHT, SaIEAESH—A 4.
 DSP - MQX RTOS 7EAE 558 £ T SCH 4R 7 DSP W ab 3 28 27 77 85 -
o & - MQX RTOS FEAE S5 £ T CH AR TR R 5 o

o Bf[E - MQX RTOS WAL S5 FHIERAE B (ERINA FIFO HE ).

3.2.2.3 ENINMESEMHRTIFR

Ear AR B SRR SRR, Al DIE % 08 MQX _template_list #) X IAAE
FRARGFE .
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3.2.2.4 Rfl: EFSERFTIE

TASK TEMPLATE STRUCT MQX template list([] =

{ MAIN TASK, world_ task, 0x2000, 5, "world task",
MQX_AUTO_ START TASK, oL, 0},
{ HELLO, hello task 0x2000, 5, "hello task",
MQX_TIME SLICE TASK, 0L, 100},
{ FLOAT, float task 0x2000, 5, "Float task",
MQX AUTO START TASK | MQX FLOATING POINT TASK, OL, 0},
{ o, , 0,70, 0, 0L, 0}
bi
world_task

world_task & —I0 A 35 £S5 . B, AR, MQX RTOS = & Z4
0 ﬁU@*/I\i?EXE’JiWJ Rz R e R AT S5 AR R @I(MAIN_TASK)o ZAL 55 )
AR A 5. AEL world_task() 2 iZAEFHIARI A 5. HEH KN A 0x2000 4~ 8 —
Al -4k A

hello_task

hello_task 1£55 72 — IS [B] F4E 55, BFEIA 9 100, BALZR (A0SR RN AT 2
FERECELD) . ARXERTNER, ESRERFERNEE MQX RTOS T .

Float_task
Float_task 1E55 2 — T F R B 3B 31E 5

3.2.25 Rfl: SIEBNFHES
BT S5 % H Hello Worldo

/* hello.c */
#include <mgx.h>

#include <stdio.h>

/* Task IDs */

#define HELLO TASK 5

extern void hello task(uint32 t);

const TASK TEMPLATE STRUCT MQX template list[] =

/* Task Index, Function, Stack, Priority, Name, Attributes, Param, Time
Slice */
{ HELLO TASK, hello task, 1500, 8, "hello", MQX AUTO START TASK, O, 0},

{o}
}i
void hello task(uint32 t initial data)

printf ("\n Hello World \n");

_mgx_exit (0) ;
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3.2.25.1 WMENBAERF
1. 3% Z I HF:

<MQX DIR>mgx\examples\hello

2. 52 (Freescale MQX™ RTOS for Kinetis SDK A7) (344
MQXKSDKGSUG) RIBUE 5% A0 AR AL SR IB AT 1% B2 F2 PP B 156
3. %M &2 W (Freescale MQX™ RTOS for Kinetis SDK A1) (3C#Y4
MQXKSDKGSUG) PAFRBUE kX Frr) T B 5 3 Z 3 4015 2.

Wb sE B R LT NE:

Hello World

B E 521 {Freescale MQX™ RTOS for Kinetis SDK XI1) (IR MQXKSDKGSUG) LIRERE XX

?TE’JIE%LH’JE%-LikHi{n /Cho

3.3 BEES

MRl — AT S AR AR B 3 A 2 AT S5 AT DL AE /\Ek%ﬂéﬁﬂﬁ 25 . MQX
RTOS i PR S R SO A~ s2f st f7 430, BIRFIT RS . FFa %ﬂiﬁﬁ
BMESYEE - ARFHE— 32 £S5 ID, MQX RTOS K HAbAE S5 @it
ID ML AT IR A

MR ET (Fia1LFF 83 MQX RTOS W) B8 T H#1iE1L MQX RTOS B 409 B
HBHES . TENARFBITH, Bhablald, EEMLIbES.

& 32 LE: BEES

_task_abort EETESREARNARBEREL LTS,
_task_check_stack FIMES KRR DR,

_task_create AEMEBD (EEMRE) —NITES.
_task_create_blocked AE— N TFEERSHNES
_task_create_at - MEEERNENHTES.
_task_destroy BHRREALEES,

_task_disable_fp MRREIMES, BEZAESWEI LT XY,
_task_enable_fp BRAESHES LT X,

_task_errno REATHEESHESERKE.
_task_get_creator REVOIZES TS IDo
_task_get_environment REVES MR BRI £ o

_task_get_error REMES IR,

_task_get_error_ptr REVES IR IBIIE ST
_task_get_exit_handler REMES AR AW,

TSN AR

Freescale MQX™ RTOS for Kinetis SDK Fi /157, Rev. 2, 04/2015

Freescale Semiconductor, Inc. 33




A
4

4
A

|
=T
x3-2. LA EEES (#E)
_task_get_id REVES ID,

_task_get_id_from_name

IREMESSIRAR A & ME A LB FRAVESSHY 1D,

_task_get_index_from_id

REVES ID IESERRS].

_task_get_parameter

REUES RS,

_task_get_parameter_for

KEATESHES RS,

_task_get_processor

REUES IRV RS o

_task_get_td

BAESS ID BRI M ES IR TR .

_task_get_template_index

REUES B RIVESERRESI,

_task_get_template_ptr

REVA TESS ID BV EHESRAR IS £ .

_task_restart

EESRBOTHAERES, REMBNESHEAER. £35S 1D MESHEK.

_task_set_environment

REESHINERIEEH .

_task_set_error EETSHERRE,
_task_set_exit_handler BEFESHEL AR,
_task_set_parameter BEESNESE.

_task_set_parameter_for BERATESHESVESH.

3.3.1 GIE#BES

1148 create_task(). _task create(). _task_create_at()ZX_task_create_blocked()FF 1%
BT B GRS . AESER RS FMESOESE, EMES (B1EE) #alalds

—EF (THEF). MAEFE X MRS, @%H T HESREm R E
&

Iy O

BT EERZT] 0, FESET DI _task *(O) PR ECRE O AR SR £ R E
NHMESS . BT, MQX RTOS &1 550813 S MU AR SR EE. 5B
— MBI create_taskORREL. BB RANIE I FAE S I HERR . 1A%
_task_create()¥ FAESE T AT LR BAE S I SeH . R FAESIL LS
TalEE, WFESBAENMES, HAERMEREEIMEES. WRIEE
AR B S A, WE R IESMES . B0 PLET A create_task() A B SE L AH
ERERDR

PR _task_create_blocked() B ZE 4% PHLZEWIAE S5 . #E 55 —1E 558 H _task_ready() ER %L
0, BESASHANBITHRERS. &7 DL ek E M
MQX_TASK_CREATE_BLOCKED i i create_task() R SLELAH 7] B 8 o

PR _task_create_at()fF FH 5 € P HEAR L B O3E S5, iR, EFHERARIE

TECHY, TR W SNFE AT _task_create_at() B ELET 0 BC . iAW PLiE IS i FH create_task()
PRESEERAE R B B .
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#543 MQX RTOS BC E 2 5 7€ main() A EH F o0 EAE S5 . vl SO 2 AT 55 B M
— R BUA create_task() R EL .

3.3.2 ZREMES ID

BT _task_get_idORRE, TS EHERIEES ID. MR —RBCEES IDEN
Z¥, a5 E MQX_NULL_TASK ID #1iR Y4 BiiE shiE S HI{E 5 1ID.

1Bt _task_get_creator() R %Y, 1L557 HEIREUH G EE LSS ID. KL
_task_create()% 7] A1) 7 & 1% [B] F4E 55 ID.

B A] A AT S5 AR S AR P AR S5 B RCR IR AL 55 ID. X i@ IT
_task_get_id_from_name() 24 B EL, b PR BGR [BIAE S5 AR 51 3R A 88 — > B FRAE PLEC
HIAE S5 AL 55 ID.

3.3.3 REIESWIE

1#id_task_set_environment)RRE, £S5 LR EN AR FZHBOMERRE . Hith
155w 3@ 1T _task_get_environment() 24 335 [F IR 16 4L .

3.3.4 EBEHIESHER

FOESFHAE — T 5Z TS0 LT CHRBERERE (ESEERY), —i
MQX RTOS B FEAS M BN IRE, SH LS8R,

a0k —4 MQX RTOS R B 2 551%, M BZH A2 Fr 20 TiZ 5%, MAraehsk
EHARE R, BE R - MEEIRRARWIANE, MESEIRA ST EIRT. N TS
WA R A AT EE AL, £ MQX RTOS FHESS IR AL IR E A 5 MQX_OK A A
HIMEJS, MQXRTOS RA<= Bl AAEF RN, BEIMES EACR RN
MQX_OK H 1k,

{155 AT I DL B BOR BOHAT 55 56 1R AR

o _task_get_error()
* _task_errno

11551813 1 FH_task_set_error() B0 BUAL 555 R KA B AL A MQX_OK. % FHEUGR
[B] 5 5 B AL 55 85 = AR RS 7 BE 8 R AT S5 85 = ARSI B N MQX_OK.

F) FH _task_set_error() R AL, AE55 Al R HAL S5 45 R A IR E OV AR T MQX_OK HI1H .
SR, KA YETHIESEE IR0 MQX_OK, MQX RTOS # & ¥4F 5555 1R 05 &
MR HTHE
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m=EF

41k MQX_CHECK_ERRORS %E 4 0 (J. MQX RTOS i M B Bk 0 ), NA
2R BB 45 R R B8 Y iR B R AT

3.3.5 EFESH

N AR AT LB T i B _task_restartO)k B AL S, EH AR ITHELEBES, #
AR SR . AF55 ID AR S5 HERR

3.3.6 £IHFSH

EEADLAIERE S, SUEMEMEFES ID WES. YESLIEN, ETHES
A&l . BESFL IR, MQX RTOS B MUESSFrA #) MQX RTOS i, Xt
FIRALTE

o BHA ECHY AR XA X 3R

o HEB\FI

« HE

e« HJF

« FmEFSE

o ERBFHIEF S E

o HEBNHYERER ST

o LSBT
HE RFAREALESHBBFERERNS (BRRAESE. REASHNBRRAENSES), EH MQX RTOS
ESHR I HBF LRI LT R

R 2 PP AT DL Id_task_destroy() R B #2245 1EAE 55 (F£ MQX RTOS BT 55 % IR
J&) 2B _task_abort() BRI EC AL &L 1k . _task_destroy()K: S| AT S5 E I & W)
B SCAb SR, FRSLBEIEAT; _task_abort() R 32 52 A 55 A FH ZE BB RS I
PC &3 BiR BAES5IR WA, 52 2 AR S5 R v In 2 st & s AT IR B o 38 3 = 2
1558 BEFR AR SRR, BRI T S B AT 5545 B2 ) Be # e PR HEIR (B — B3 B El ). ixX
B R 4 M _task_abort()iR[EIBf, AN BEARIE 2 %2 W4T 55 4 55 5% o

YR E L AL S A NI SRS, Ra T — AR E LSS ml. %
iR M ) A RE A5 T PR B MQX RTOS & L B R

£ 5538 H Ay AR I task_set_exit_handler() PR A% 8, thAl@ES
_task_get_exit_handler() 54 £ 35 B .

AN FAE S5 N HAE S5 EARIR[E], ) MQX RTOS 28 FAL 5518 ) A) 4
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3.3.7 Tfil: BIE{ESS

BRI 7R 1 QUEE E1 E 3 AE %5 UL HO7R BT A 53— %5 (world_task). ReA14%
%R (0 (B S BAR B R, LA A 5% world_task, B9 B, DR hello_task,
SUROb A B B AN . world_task S — T A B FE %5

% MQX RTOS Bz, &<l world_task. world_task Fifi J5 % hello_task 1E h =
U A _task_create() >R £l & hello_taske MQX RTOS £ F hello_task # AR Al #
hello_task HJ 245 .

R _task_create()I, ©iR[EIHHFAESHIMES ID; & NR[E]
MQX_NULL_TASK_ID.

HHY hello_task 55 & THiE %, REUESBIMAEHRK. B TEHMERET
world_task, EMATENES . ZiEMESHH Hello. 28 J5 world_task 1155 B8 16
MES, HHEEEEERINAEE hello_task. 015 H3h, world_task %y World; &
M, world_task %y Hi — N5 1RTE B o

R 753 world_task B SE R E A 5 hello_task #H[E, WY %y 4 World Hello.
world_task 7F hello_task Z RiizfT, K& world_task B HMHIFE B, F+ BHAEH
FH ZE pR ik s A . 24 world_task FHZERT, hello_task - I807E -

3.3.7.1 GIEESHIREBBRA

/* hello2.c */

#include <mgx.h>

#include <fio.h>

/* Task IDs */

#define HELLO TASK 5

#define WORLD TASK 6

extern void hello_task(uint32_t);

extern void world task(uint32 t);

const TASK TEMPLATE STRUCT MQX template list[] =

{

/* Task Index, Function, Stack, Priority, Name, Attributes, Param, Time
Slice */
{ WORLD TASK, world task, 1000, 9, "world", MQX_ AUTO START TASK, O, 0},
{ HELLO TASK, hello task, 1000, 8, "hello", O, 0, 0},
} {0}
F T ASK* = m m m m m m oo e e e -
*
* Task Name : world_ task
* Comments :
* This task creates hello task and then prints "World".

void world_task(uint32_t initial_ data)

{
_task id hello task_id;
hello_task_id = _task create(0, HELLO TASK, O0);
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if (hello_task_id == MQX NULL_TASK ID) ({
printf ("\n Could not create hello _task\n") ;
} else {
printf (" World \n")

_mgx_exit (0) ;

}
/A S = = = = = m e
*
* Task Name : hello task
* Comments
* This task prlnts "Hello".
*
*END* = = = = = = = = = = = = e e e e oo */
void hello task(uint32 t initial data)
{
printf (" Hello \n");
_task block();

3.3.7.2 HMENBERF
1. %EIHF:

<MQX DIR>mgx\examples\hello2
2. % (Freescale MQX™ RTOS for Kinetis SDK A7) (3044
MQXKSDKGSUG) #k BUA 5% a4l A4 A 17 1% BN AR FF B 1EHA
3. #% 8 (Freescale MQX™ RTOS for Kinetis SDK A7) (X4 MQXKSDKGSUG)
R B T IZ N AR T o
W E ERERLLTHEE

Hello

World

FE 525 (Freescale MQX™ RTOS for Kinetis SDK Xi71) (3X# MQXKSDKGSUG) LAREIE*X
BFHIAENEZEMAEE.

3.4 AEMESH
MQX RTOS 2 DL R iX 2241 55 1 & OR gk -

* FIFO
. TEIL
« BRSNS (FEJREETRERHE B Pii).

AT LU b 3 38 A0 4 AT 55 00 ) 5 L R RE SR B O FIFO s 34 77 3. AN, Rz A2
J7 ] g B >R AT = FIFO S(1E 1 B2 4 & BY 2 M 55
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3.4.1 FIFO A=

FIFO =2 2RI SR mg . {4 FIFO @E, F—1MEisft (ZRNEIRE) BES
REGATRKNABEGERSINERNES. BIMESEBEEGT, AR EELLTIE
B

o WEENESS H M FEAL RS, oA E A T —45FH%E MQX RTOS EA %L,

o PEE—MERRE T IEMES R T

o — MRS B TIESNESHIES L.

T LLIE T task_set_priority() ok B 2 A 55 BIAE S 4% .

3.4.2 EHAE

TG 5 FIFO il B RN, (HR3E T B MG PMESS#0 0 BC T H AL T8 sl 2SRy
BRICHS R (B F ) BIPR .

HE Y% 1F5% 5 MQX_TIME_SLICE_TASK & e S8 v B, (£S5 A4 <=1{f
PTG EE . £S5 a0 E A B4R 5 DEFAULT_TIME_SLICE HJ{EE. i,
WRAEN 0, FESEIE A ERA AR B A0 BT IR o S f)), ACFRERRIBRINBTIR] Ao
J& BR 14 A€ B 28 A T B[R] BT P B 45 . B TRk 2% BSP WIS [RI[EIF&E A 5 ms, 403 251
PR BRI ] a8 % A 50 ms. AT PLEIT_sched_set_rr_interval()fl
_sched_set_rr_interval_ticks() 2438 i 25 &b 3 22 A BRIARHE] B, 4RSS ID BN
MQX DEFAULT_TASK ID =%k,

EIE NG IMESHIET B B 215, MQX RTOS &3R5 £ T, &5 MQX
RTOS AT VI, A E w28 BA B DL XE B2 28 N 1 sk S84S5 . MQX RTOS
BRI HME S B EME S AT R E, ZaMESEME NI R IEHRZ L T —MME
%o WRFENF A HAMALSS, NESdEmiTR TS,
FIHMER AR, BB MRS DL A 7 2030 A A #E 28

* 3-3. JLE: REAHRERERFE

_sched_get_max_priority REESATFHESMHER, S2RME 0,
_sched_get_min_priority REUES R TF N ERIRILE R,
_sched_get_policy IRERIAE KRR o

_sched_get_rr_interval RERAS R (AZR R EA),
_sched_get_rr_interval_ticks FRERES A (BUBE BB R #A).
_sched_set_policy BB RERRE,

_sched_set_rr_interval RENRELR (LWZEMRHEMN),
_sched_set_rr_interval_ticks RERNES (LUEERBIRNEN),
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®34 LE: FAEESE
_sched_yield BENISBEERAENIIRE, NMELEERIAHERLERNT —NREE
%o
_task_block FREFS,
_task_get_priority IREVESAL £ R
_task_ready FESHE.
_task_set_priority REESLER,
_task_start_preemption ENBARESHE.
_task_stop_preemption B ESBE.

BMMESHAAET UL N ZEREZ —:

c HE MEFRMELT HESIRES, BARESEFEMEN AL, HiZBOAE
B, AR5 AmeE .

o ME—LEMEL NIERE, B THS5ENESE B MR RS RART
S R BENTE SRS

o WE—ESIEEBIT.

R TE ST 5528 A ZE B3 5, MQX RTOS S HUT Y 4E, 16 & 525 A B LT &
LA R TE SRS HIES . MQX RTOS & B & &M e KL 552 N s LSS
WMRE AR IE—AHEAE SRR S i, WAL T 5t 48 A T 46 b WAL 55 22 R 16 Bh AT
%o BR, B 7% FIFO i AT .

3421 845

WHRMEF AT LA . SRR F L NMER, kA I HiZiE S5
AEES . FRIRTESNESFSVIAMERS, HAFRENES. SHEramsiE
BEMEPALF L AW, SiFMEFERR MR FTRER, RKERS.

3.5 EERK/NOENTF(EE

BRINE DL T, MQX RTOS M ERINTEfif 25 it 70 BC A il 2 Pk o AL 55t ml DUAE BRIATE B
Rt Z IR 2, NP IENFX .

PR BC AR AL, 3965 A malloc() 1 free( A2, XM TRBM T KZH CIEFIB
A E7G S

(M0E  [eReRERERENESEA. KANESEIEEE ULES ).
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NAERA LA ENESR (BT OoERENESFIAENRIR) 302 RENFHR (I8
TAEMAES ). HAEFL LR, MQX RTOS BAE55HI AL A WA PR B 45 FE i 25 -

% MQX RTOS #rECNFFHES, HE/DESRMT R/ (e PR E K.
— MMESS A DL NAF BB Fr B AR 72 46 55 — 1155 (_mem_transfer()).

R 3-5. JLE: BERA/NAIETHIFMEES

_mem_alloc

MERINF Rt D BB TR

_mem_alloc_from

MIEEF R D B RNFR,

_mem_alloc_zero

MERINF MR D B S THERTNAEAFR,

_mem_alloc_zero_from

MEEF#EREP D BEEREFTNABRTR,

_mem_alloc_system

MERNRfE R D B RSN FR,

_mem_alloc_system_from

MEEF#FRLPIERERNFR.

_mem_alloc_system_zero

MERINFME P DB ETETNREATR,

_mem_alloc_system_zero_from

MEEF#RLPIEETHETNARSEATR,

_mem_alloc_align

MERIAF R R D B ST A R TF R,

_mem_alloc_align_from

MIEEF R 2 BN FFHAE REFR,

_mem_alloc_system_align

MERINFfE 2Rt D BN FFRI R S AR

_mem_alloc_system_align_from

MIEEF R D EXNTFHRERNFR,

_mem_alloc_at

TETE XA b kAL 5 B AR N F 3R

_mem_copy

BHEREN- M FHBLEEFD S —NMEERVE,

_mem_create_pool

BB IATF i 20t LASMY T 02 B35

_mem_extend

B E AT BRI R IR 482, IR SR A UL T S BT BUIN RSt 2
Sh, BRREZ 148,

_mem_extend_pool

B ERIATF Rt 2 SNV (R B EE OR I IO 6 2R B DR R BR AUL T 1247
sz, BRB5 2148,

_mem_free

PR T BRIATR A 280t AR IMEREY N33R,

_mem_free_part

RED NFR (SAPREERERAGLAFETEANEM) .

_mem_get_error

FRENEH_mem_test() & B R R IRETIE R N FREVIE £

_mem_get_error_pool

IRENFE Fi_mem_test_pool()E& s R R iR NS M &/ — N ERIVIE S

_mem_get_highwater

REERINFEE NP EDEN RS FMERNL (TRELHER.

_mem_get_highwater_pool

RBE s BENESUFERGbL (JEEELWBTR).

_mem_get_size

RERFRAND, RIAERTERRY,

_mem_swap_endian

RN E T TR,

_mem_test

WA IAFRERRM, B, KRENIBRIHM A EFE RN T EMR B RBA
(RMEEEERNMARFENBHRNFRIIR).

_mem_test_and_set

MAMREFERVE,

_mem_test_pool

NN FEIEHEIR, X T _mem_test()i9i% 85,

_mem_transfer

BNERIABRERS S —MES.

_mem_zero

BEANHE D ATFRENE,
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3.5.1 EERX/NAIZENBRERFAHE
2B R ATk 2% RS BEER R /N AT AR O T 2% o I R R 0 2% R O SR AL

(5P

,beﬁ%ﬂﬁ@ﬁﬁA€E%M%%o
WMREBHR T MQX RTOS Jm e AL & £, £ 5 BC 71 25

L MQX RTOS £ fdi fi 4%

BRFREHSY. KTHEZER, BESILEMIENEE MQX RTOS .
*3-6. SLE: EERANDAITNRERGFMHE

RERIFRBEARLE Iwmem.h PENLNEMER.

RERPIFREBEARELE Iwmem.h FEXNEMIAER.

_lwmem_alloc

MENRELFHRbP D ET ARERFEIR.

_lwmem_alloc_from

MEEREFFHFLTIELTAEERFEER,

_lwmem_alloc_zero

MERINRESFHP IR TEHRN T ABEERFMRE
HRo

_lwmem_alloc_zero_from

MNEEREBRFREFLTIELTHANET ABEEBRFHR
HRo

_lwmem_alloc_system

MERIANBRBRFHEBRET I RASEERFHEIR,

_lwmem_alloc_system_from

MEEREFEFHBLTIERZEERFHER,

_lwmem_alloc_system_zero

MRINREREHBUF S ELTHEINRERERFHEE
HRo

_lwmem_alloc_system_zero_from

MNEEREBRFEINTDEETHENRSIFHEIRIR.

_lwmem_alloc_align

MEVNRE LRt 2 BN FTFHLERERIFHEIR R,

_lwmem_alloc_align_from

MNEERERFHERMH D ENTFHLERERFHEIR R

_lwmem_alloc_system_align

MERINBEERFEEM D EXNTFHRERERFMHEE R

_lwmem_alloc_system_align_from

MEERERFHIMPDENTFHRERERIFHEII R,

_lwmem_alloc_at

BE R Aa I 2 Bl AR ERFHEERR.

_lwmem_create_pool

- INRERFHEEE.

_lwmem_free

B — 1 RERFEER

_lwmem_get_size

RBERFERRAD, RITERATERRY,

_lwmem_set_default_pool

BERIANBRERFHRNEN.

_lwmem_test

MR RERIF R,

_lwmem_transfer

BRENFEIBRIAIENEBS S —MES.

3.5.2 EERAPEIENFME (BX)

ﬂ%%&ﬁ#,u7u§@IEk$WﬁQM%E
SEo £ ﬁTMﬁ%%ﬂﬁ“E(Tﬁ%ﬁ%

Tk 23 S 25 ) .

HR/IME QR o X B A2 55 15
@W)ﬂf?ﬁ%%%ﬁ“E(fﬁ
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% 3 = £/ MQX RTOS
3.5.2.1 AT PXeIESXHHE

&) DUA# F _partition_create_component() ‘T R G 25 X B A4 . a0 RA B A G 2
MQX RTOS &N HEF H XA &S X aE. %E S

3.5.2.2 BESEX

AW R RIS X
& 3-7. BANIRDTX
S XSEH: BIZE: B EA:
A FRIAR 7t _partition_create()
B BRI _partition_create_at()

AR TERRE RS X, Db Z5UR R PN A AN 2 8 2 SR 2P A e P A5 ) 1O ARG B R 97

7 [H]

3.5.2.3 SEMBENDXIR
J7 PR 2 5 BT DA Bh 7 B 25 49 [X 49 E 7 P 26 B A 4 X
% 3-8. TANRSES KR

7 XRFH: B IRA T R B EHTR: AT EREN:
A _partition_alloc() PEEHES NAEE
EX 5 _partition_alloc_system() EE—FF FAES

RAL S &R, HTH o KRR

3.5.24 HEIHTHEX

MRS D XRS5 KRR, ARESH AT DL 8 A
_partition_destroy)%5 1% 7 X . NREFHHES DX .

3.5.2.5 RfHl: mITHEX
TEER—N#ETREM—TIESX,
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KD

& 3-1. ”ffl: BT

% 3-9- ;E /E\ .

EERANEENAEF (FX)

_partition_alloc

MR ol EBo Xk,

_partition_alloc_system

Mo KBRS D KR,

_partition_alloc_system_zero

MDXDEHREFE T 0 RS D KR,

_partition_alloc_zero

MDD EEFET 0 TR KR,

_partition_calculate_blocks

M KRA PG XA (BEDKX) TED KR

_partition_calculate_size

M7 BRI M3 KEITE D KK

_partition_create

MEINAFHBIZD X (BT X).

_partition_create_at

RN EVEYEIK (BEDIX).

_partition_create_component

D XAH,

_partition_destroy

HEBEIXE D ED KRNI Ko

_partition_extend

AMAFEBSOX; RMNRNEYD NS0 XPEMRADNEE D
Ei;{o

_partition_free

B3 KRB E D X

_partition_get_block_size

RIS X 9 79 BOR AN

_partition_get_free_blocks

FREN X A A9 A A 20 KR B

_partition_get_max_used_blocks

KIS XS DB BORE; BIRRERN D BEHN&RABNSKI,
T—ERIIENHE.,

_partition_get_total_blocks

REND XA HY D KRB

_partition_get_total_size

KD XKD, BETR.

_partition_test

Wit o XA,

TSN BILR...
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% 3 E #£/H MQX RTOS
#39. JLE: BEERXDEENHNE (2X) (H£)

_partition_transfer B XRWENELS —FS (BERER);, REFAMEETURRSS
Xk,

3.5.3 EFISEER
MQX AL L AT LA i K 22 CPU B HI T84 = 3 & A7 A B = i % A7

XA, B mE FE SR TR FEMERAERAWISHARF. MQX RTOS ¥ K5
BEZET, W TFRESEZEEN CPU, ZAME R %% . HL& CPU RS —H)
EREAE (BB EN R —s#E%ZF), EHFN T, _DCACHE_#I_ICACHE_
7% L B 21 ] — PR R

3.5.3.1 RIFHBESEERF

MQX RTOS @‘EFH*iﬁﬁ”%ﬁ%%ﬁﬁﬂ%ﬁ%fﬁ%%ﬁ%ﬁo EZFHRE N TR
S E NBPE G

3.5.3.2 (EHIEESEFRN

MQX RTOS fEAARIERBCRERETA ZAFR B R BEERFHRE NG
B RO SIR & W 0. T 50 Vi 17 2 T8 4540 7 8 28 o0 B B S50 4 ik B
7

% 3-10. SCHE: BEIBEER

_DCACHE_DISABLE 2 BIEEE

_DCACHE_ENABLE BRAKEZRRE.

_DCACHE_FLUSH RN IR ET.
_DCACHE_FLUSH_LINE R EEIEE it HEIEEFT.
_DCACHE_FLUSH_ MLINES RIF B EEEFHEXENBEEET.
_DCACHE_INVALIDATE FEHBEETFEN.
_DCACHE_INVALIDATE_ LINE FESEEHINBIBEFTAN.
_DCACHE_INVALIDATE_ MLINES FESETEREXENBBEFITRAN.

x3-11. LA B4liESER

_ICACHE_DISABLE BIHESER,
_ICACHE_ENABLE BAESER.
T TN B
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_ICACHE_INVALIDATE IS EF RN,
_ICACHE_INVALIDATE_ LINE FESEEHIUNESEFTRAN.
_ICACHE_INVALIDATE_MLINES FESEEEHESEXENESEETAN.
[(5p=d TR 26 R R BUE BRI BN EFTHITERE. MRERERERSEFETANNST, NIXLEIRES S IERIFH/ %

R BRI B fa B EE

MQX RTOS #2810 EezR BINBHIER B S EFT AN MRFERTHSFA, WRERIESEFTK
PIIFF BRIEEANFTES).

3.5.4 =% MMU (EB#REF)

XL CPU, BT B H &S EE R Z BB NFE AT (MMU) MQX
RTOS KE AT A TG, BRAMER MMU, DL ERnEE R X . JEERT
B B ER X FE MMU 5

Al DLE A MMU 23 70 £ 2 ## MMU.
JE 100 PN 7 H A4 e B2 2 7 BT LIS MMU 29 TR .

TEERT ERMIE, MMU 4 T03R . MMU 2 70, #3845 51 DA )38 s ik 2 [A] ) 5%
o
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Ltk
pl pd d
MMUZ BIsk (L1)
g1
MMUZ TIsk (L2)
L | EH Wyt P
p2
e MESR
B shat —
‘|
=i ut

3-2. FES\FIYIE it

I RN AL, R AR e wT DL P B S 20 40 B 4k R R AN A

Sz R Al LAE R AU A A A RO AE S5 A R 4D BT 3¢, L B R SR HME S %
HEINAE, BAUEALSS AiE s LS5 A w A .

IX L6 FEE BSP A1 IE A0 B

%312, ;LY BEELNAE

_mmu_add_vcontext

IR EFE X E B £ T3,

_mmu_add_vregion

IR X EI PRE S A MQX RTOS #B AT LAE A K MMU 23 TT3ko.

_mmu_create_vcontext AESVEE L LT,
_mmu_create_vtask ERAEWRLNEL T X8EES,
_mmu_destroy_vcontext NESHEBEU LT Xo

_mmu_get_vmem_attributes

KRB MMU 5 TRV EE L R F B 1o

_mmu_get_vpage_size

FREX MMU 73 TTHY R /o

_mmu_set_vmem_attributes

&2k MMU 2 TTRVE LA FE 1.

_mmu_vdisable

HARELNRNE,

T—RHSENBLR..
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i 3'1 2- /E/l_,\ %IEJE?U\WT? (é%gi)
_mmu_venable BRAEUNE.
_mmu_vinit FE MMU BAER MMU 5 T3k,
_mmu_vtop RIS Bl 3 AP R bt

3.5.4.1 RfI: EREBFAMIFSEL MMU
AN — N X OR SFFE S A MEURZ AT . FrA LS54 ml 7 AKX £ X3

_mgx_uint bsp enable operation(void)

mmu v1n1t(MPC86O _MMU PAGE SIZE 4K, NULL) ;
/* Set up and initialize the instruction cache: */
_mmu_add vregion (BSP_FLASH BASE, BSP_FLASH BASE,
BSP_FLASH SIZE, PSP_MMU_ CODE_CACHE | PSP_MMU CACHED)
_mmu__ add vreglon(BSP DIMM BASE "BSP DIMM . BASE BSP_DIMM SIZE,
PSP MMU CODE_CACHE | PSP_MMU CACHED) ;
_mmu_add vregion (BSP_RAM BASE, BSP_RAM BASE, BSP_RAM SIZE,
PSP_MMU CODE_CACHE | PSP_MMU_CACHED) ;
/* Set up and initialize the data cache: */
_mmu_add_vregion (BSP_FLASH BASE, BSP_FLASH BASE,
BSP_FLASH SIZE, PSP _MMU DATA CACHE |
PSP _MMU_ CACHE INHIBITED) ;
_mmu__ add vreglon(BSP PCI_MEMORY BASE, BSP PCI_MEMORY BASE,
BSP_PCI_MEMORY SIZE, PSP MMU DATA CACHE |
PSP_| MMU CACHE INHIBITED)
_mmu__ add vreglon(BSP PCI_IO_BASE, BSP_PCI_IO_BASE,
BSP_PCI_IO SIZE, PSP _MMU DATA CACHE |
PSP _MMU CACHE INHIBITED) ;
_mmu_add_vregion (BSP_DIMM BASE, BSP DIMM BASE, BSP DIMM SIZE,
PSP _MMU DATA CACHE | PSP _MMU_ CACHE INHIBITED);
_mmu__ add vreglon(BSP RAM BASE BSP RAM BASE,
BSP_COMMON RAM SIZE, PSP MMU DATA CACHE |
PSP_MMU_CACHE INHIBITED);
_mmu venable()
_ICACHE ENABLE (0) ;
_DCACHE_ENABLE (0) ;

3.5.4.2 TfH: BEBEBLTX
& VG AR S LA R T 0xA0000000 H) 64 KB % FH INTE -

{

void * virtual mem ptr;

uint32_t size;

virtual_mem ptr = (void *)0xA0000000;
size = 0x10000L;

result = mmu_create vcontext (MQX NULL TASK ID) ;
if (result != MQX OK) ({

}

result = mmu_add vcontext (MQX NULL TASK ID,

virtual _mem ptr, size, 0);
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if (result != MQX OK) ({

3.5.43 Tfl: EAEH ETXEIEES
A5 P RE U0 SCOR 3 R B0 B A A 55

/* Task template number for the virtual-context task: */

#define VMEM_TTN 10
/* Global variable: */
unsigned char * data_to duplicate[0x10000] = { 0x1, 0x2, 0x3 };

void * virtual mem ptr;
virtual mem ptr = (void *)0xA0000000;

result = _mmu_create_vtask (VMEM_TTN, 0, &data_to_duplicate,
virtual mem ptr, sizeof(data to duplicate), 0);

if (result == MQOX NULL_TASK ID) ({

}

result = _mmu_create_vtask (VMEM_TTN, 0, &data_to_duplicate,
virtual mem ptr, sizeof(data to duplicate), 0);

if (result == MQX NULL_TASK ID) {

}

3.6 ESHIRAZ
SR LAE T DU T — P s 2 ML AR S5 34T 725, 0S4 7 5 5 7T o
o« FAFAESANE R B E R, — 1 E 5 AT DU (s % A

(A

o MBERNEM—BHHRE LI,

c FEBEMEFHUERGESENETFRERE., EFATLLAL (FEE) F5E.
MQX RTOS 1§ 5 £ Je B A A B I e B BIE . = F AL B AR B AT ie,
B I e B E

s BERGFSE—WHITHESE.

o HFR—EEAI LSS B 5 RIAR E — B Z2UE — MES RIS AEdE. AT
FILHEE, EHFESBEERrE, WRZEFECHDIE, T5WERF. ST
SN ERABEN IR Z G, EES@etZaFE. BFESER g R
BRI KT IEM KRB E . KT HRFEAEE, BSIERFE .

o M EAEE— AT EESZEEREGE. ESEHEBEPEEEE, FBELED
TREMHEENT. B—MESHERHEBRERHEENY (BREE).

o BREIHE T —H BB R SEHL

o ESNF—uiF PR PR IF IR EAE S -
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T iIEE

3.6.1 EH4
FA T 55— £ %85 ISR #171H 5.

HHAM B EAHAN, BHHAREHNMNNES. BHHAPHELHANEES
_mqx_uint F AN E .

BATAESSE AT LR A P R E L. INRBEHARAEEN, WESHE. B—
MMES L ISR AT DV ZEA A BN . EEAAE AR, MQX RTOS 75 & & 15 54
WA S LS MNE S ENT] . iR FEHHAEQENTHE B B EFALT)
AE, M MQX RTOS & X L HMA BN G EIERR, FHRBAESZRAMEIRS.
FE RATERLEEHRES MO REBNBEFHSEER, EHAFRIAT2RIZEE MQX RTOS HiZH,

R T MR ZThEE, BEELE MQX RTOS AFEE X4 /5 Bz, AREHZE MQX RTOS
PSP, BSP MHEAMNAZEH. EZFE, BSIEHRIR Freescale MQX RTOS .

AR EE: B, HEdE—-NF TS ARRIR, DR RERFA, K
18 1 ME— B g 5 bR iR
R FARFF AT AT TR R AL B 28 DRI FEARA, 7R T 2SR 4R 745 e

TEEALHE B IRS . T EBOHBRRMEE, NIRRT DOR % 344 AT 2=
PEALE AL AR R AR PP AN BB 55 10 12 A 2 A i AL

%313, JLE: FHEH/AH
St AR
_event_clear BEHAPNIEESHLER.
_event_close KASEHHNEE,
_event_create BEGEBMHA,
_event_create_auto_clear RN LR FRIEREMHUNEHA,
_event_create_component AEEHAN.
_event_create_fast BIEREREHA,
_event_create_fast_auto_clear Bl - EFRERSHUNRERERA,
_event_destroy HETEBMHA,
_event_destroy_fast HRIRREMA,
_event_get_value REREHHE.
_event_get_wait_count REEFEHHEPNEHUNESHK.
_event_open A ShEEHENEE,
_event_open_fast HFSRESHANIZERE.
_event_set B ERRERLIER ENSEHEPNIEESH BN,
_event_test TWiREBHAH,
_event_wait_all EIEENZVHN, EEBHATNFIEREENSHUEEN,

TSN BILER..
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%313, L EASEAH G5

_event_wait_all_for gﬁ{i WEENEESRN (BEEAEENE), SEEHATNEIREEN
o
_event_wait_all_ticks EREENBEEHRN, SEEHEAPNIERENSHIEEN.
_event_wait_all_until ZEEHATNFTEIRRENSHY, EIEENWEERBERN L,
_event_wait_any EIEENZVHN, EEEHATNEREENSHUEEN,
_event_wait_any_for TEETWAENEESN, SESHEPNIEEENSHURENL,
_event_wait_any_ticks EEENREZHN, SHEHETNEEEENEHUREN.
_event_wait_any_until EHAEHEPNEEREENSHUREN, BEIEENEENEILRA L.

1. BHEARLE event.h HENHEHRER,

3.6.1.1 GIEEHAH

#&0] DL{# F _event_create_component() 7 =i G B FH A H AR . R EAR T A A 2
ZAHHA, MQX RTOS &1# H N 2 Fr i Bl s 55 4 4H B A9 BB B 2 .

* 3-14. BHAHRINE

28 X BIAE
NEHE AN BHEANTRKTE 8

bPiliE 6 VEMAESHARE, REKAKE R USIZNFIINEHER 8
RAHE IEINEE AN 0 B A LA R AV B KB ALY 0 (EmR)

3.6.1.2 BIFEEHA
B EAS, S5O E—TEHE,
% 3-15. BHEHE

20 k=l £ich: O L3R A e
RiE (B SERREMHL) _event_create_fast() 5| (XTEVEBHAMFTEENRSSTE
")

_event_create_fast_ auto_clear()
WA (FTEIERSEMHN) _event_create() FRBER

_event_create_auto_ clear()

WMARFHEQEN A B SERFFAL, W MQX RTOS & 13X L i B A J5 57 B
HFR. BUIRAER SR X N T RS, AFELFHERX L EM,
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3.6.1.3 ITHASEHANEE

EARS UM EAG 2R, BT F— 15 al2E5aHeEE.
* 3-16. EHATFH

RATHASHEREGHANEE |BH: FA:
TRIR _event_open_fast() £5|, “TENEEHAMRIEERNRESEERN.
wH _event_open() FRBER

19 A~ PR R 22 R (8] 5 4~ 284 4 A ME — F) A

3.6.1.4 FHEEHM (B1EH)

EFS AT LUE ] _event_wait_all()E{_event_wait_any() 55 157 35 41 24 H By — 2H AR AL 1
B (—HEE). H— M EARE, MQX RTOS # S 15 1% A FIAE 55 4b T 5t 48k
Ao MRBMALECERTE B EREMALINEE (_event_create_auto_clear()zk
_event_create_fast_auto_clear()), N MQX RTOS &i&EMRIZAL, MRS L T/XN
ZBLHATIE R

3.6.1.5 REEHAI

£S5 AT LU _event_setO X S Y —HF AR (RIS RS ) B, FMHA
AT AMBOE LSS B HEAMEAR, FRZARESZAME RS, 0
REMHEQRERTH B NEREFALIIE, W MQX RTOS & 1E1X L5437 & i )5 37
IR

3.6.1.6 BEREBHAI

1155 0] LLfE B _event_clearO¥& E 4 H ) —HEHN GELHERL) Hhk. BUREE
A AE QIR A B B REAAMITIEE, N MQX RTOS & 7EiX 24y B v J5 32 Bl &
BEAT.

3.6.1.7 XFAE5EHANERE
UIESABEFEMAEMHAE, 772U H_event_close()% [ 5 1% 5 4H B ZE
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3.6.1.8 $HERSE{4A

AN RAT S5 WP 28, IF HLAEAE 47 BDRS A S A S AR R FHAE L, MQX RTOS £ E
{(REE N I

3.6.1.9 =fl: FEHEH

Simulated_tick ISR FE BRI ITH B AN BN EN . REEFEFBREEHES
S HATRE EEAE, KE1F Simulated_tick 3% B AL B A

3.6.1.9.1 {FHAEHHREBRA

/* event.c */

#include <mgx.h>

#include <fio.h>

#include <event.h>

/* Task IDs */

#define SERVICE TASK 5

#define ISR TASK 6

/* Function Prototypes */

extern void simulated ISR task(uint32 t);
extern void service task(uint32 t);

const TASK TEMPLATE STRUCT MQX template list[] =

/* Task Index, Function, Stack, Prio, Name, Attributes, Param,
TS */
{ SERVICE TASK, service task, 2000, 8, "service", MQOX AUTO START TASK, 0, 0},
{ ISR TASK, simulated ISR task, 2000, 8, "simulated ISR", O, 0, 0},
{o}
/R T A K, = — oo m oo e -

*

* Task Name : simulated ISR task

* Comments

* This task opens a connection to the event. After

* delaying the event bits are set.

void simulated ISR task(uint32 t initial data)
{
void * event ptr;
/* open event connection */
if (_event open("global", &event ptr) != MQOX OK) {
printf ("\nOpen Event failed");
_mgx_exit (0);
}
while (TRUE) ({
_time_delay(1000) ;

if (_event set(event ptr, 0x01) != MQOX OK) {
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oI [EH
printf ("\nSet Event failed");
_mgx_exit (0) ;
/A TASK* = = = = = = = = e e
*
* Task Name : service task
* Comments :
* This task creates an event and the simulated ISR task
* task. It opens a connection to the event and waits.
* After all bits have been set "Tick" is printed and
* the event is cleared.

void service_task(uint32 t initial data)

void * event ptr;

_task id second task id;

/* setup event */

if (_event create("global") != MQX OK) ({
printf ("\nMake event failed");
_mgx_exit (0) ;

if (_event open("global", &event ptr) != MOX OK)
printf ("\nOpen event failed");
_mgx_exit (0) ;
}
/* create task */
second task id = task create(0, ISR TASK, 0);
if (second task_id == MQX NULL_TASK ID) {
printf ("Could not create simulated ISR task \n");
_mgx_exit (0) ;

while (TRUE) ({
if (_event wait_all(event ptr, 0x01, 0) != MQX OK) ({
printf ("\nEvent Wait failed");
_mgx_exit (0) ;

if (_event clear(event ptr, 0x01) != MQX OK) ({
printf ("\nEvent Clear Failed");
_mgx_exit (0) ;

}

printf (" Tick \n");

3.6.1.9.2 HWENARERF
1. % &2 H F*:

<MQX DIR>mgx\examples\event

2. &% (Freescale MOX™ RTOS for Kinetis SDK NI1) (3CH4
MQXKSDKGSUG) ZREUA K anfl 4 3E As 17 1% R F2 R B9 B

B EFCEN, FAESERE KR,

F5E &2 (Freescale MQX™ RTOS for Kinetis SDK XI71) (¥4 MQXKSDKGSUG) LAFRENE >3
BN IEENFESIEMAER,
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3.6.2 RERSH
2R B R E R A TR S

RERBEMAAFHBRERBFHANR, REXAFHAREMHLUNES. REXSH
0w B A B R Y _max_uint R BCR .
EATAE S A LSRR B REFH PRI EMA . WRBAAREEMN, WEFHEE.
5H—MMEFE ISR AT LA BN BN . B AL E AR, MQX RTOS R & 545 5%
PRI B SR ESMANESHENT] . MRZERBHAALEQIENHEE HNERSE
A2, W MQX RTOS & X - BN EILBIERK, IERESF AR
BRERBHHBHSBIRSHAE, IFEAIFEZOE.

#3-17. ILE: FAREREHAHK

B 38R

_lwevent_clear BREFEHAFNIEESHER.

_Iwevent_create VEREREHA, BREERTEEENEREMH .

_lwevent_destroy HBRREREHAH,

_lwevent_set BREFEHBEHNIETSEHEN,

_lwevent_test MHEERBHAL,

_lwevent_wait_for EEENRAENEERSRN, EEREASHATVIEREMAIEENSHUEEN,
_lwevent_wait_ticks HEEENEEHA, SEREFSHARVAERTAEENSHLHE L,
_lwevent_wait_until EEREFEHEATNIEIEABEENSHUREN, BEEEENEENELERA L,

1. BERBHEARLRE Iwevent.h FE LK EHME R,

3.6.2.1 BIBBRERNEMHA

FEAERERELHH, NABERFESIHIA N LWEVENT_STRUCT W% &, Fi@
SEREMIZE BN NEHHARE ER B hER B bR E AR

_lwevent_create() R ] i5 1L 1% 2 & .

3.6.2.2 ZEHEEH4I

1£55181d_Iwevent_wait BRE F S B R EFHF AP ELEHAN (BLIHEE) #HE
. WMRATFEERFMN, RBSHERF—BRIEE 4.

Freescale MQX™ RTOS for Kinetis SDK Fi /157, Rev. 2, 04/2015

Freescale Semiconductor, Inc. 55
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3.6.2.3 REEMHNI

1£55 7] DL A _Iwevent_set()Rr 42 B R FAFH P L H4N (GBLHEE) #EN.
MBEAESFHER T EEAL, MQX RTOS & Hpiss. iMREHHBEE B EREMH
SEThEE, T MQX RTOS {018 58 — ™ F R AL Sk 4 o

3.6.2.4 BEREHAI

£S5 P LA A _Iwevent_clear() R iz E R B H FH L L BN CGETHES) HRR.
Ban Rz 2 R B AEQERN T A B B RS ThEE, M MQX RTOS &1EiX L&
B ALE LB E R E A

3.6.2.5 HMBREREHA
YRS A B EFEGRRBEMHN, 7 LLHE F_Iwevent_destroy() 455X 1% H 144 .

3.6.3 XTESERBTR
MQX RTOS #5288 %1558 (LWSem). 5 5 EME FINEE.

BaIDEHAAR AR ESELIESREME FEE, 55/ ESE. WRE
SEITHCONZE, N MQX RTOS FLZEZiES; &, MQX RTOS [#EE 52T,
HHNZESREEESE, ZESHEET. WREESEFEHLESEREN TR
W, EEiE#iZESE; ES5RERERS. IREEFEASE/FESE, MQX
RTOS B iZ AL ENALSH T, BN, MQX RTOS # hnfs = & 1141,

BRI B R BB R #E. AR EFNMERN HGHIESE, EoVErRit
BUOARER 081 .

¢

(]

3.6.3.1 EiEf

MARE S BRI, WE SRR R A7 AUE 15 H R BUZ I 4.
ANSRXT G AR, WAL S5 FE BEUZ X R AT 7 AR B

3.6.3.2 iERKEE

ES R E R BN E R — P EAEN, WIARESHN RS HNEIE. S5
MG 5 B e A7 BRAE SRR [ L =00, AraE s R AR SE B
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3.6.3.3 Rffl: HERKREE
B EMARL S REIES . AR 5% BAT S T B LE 5 S AR e R AT 55 3B 4T
% 3-18. (K ERBEIERHA

Fs Task_1 (BREE%EH P1) Task_2 (FRE{E%S P2) Task_3 (H&{L5x% P3)

. B
- FEESE

s ETHENRS

« ETHERS

1
2

3

4 o 5 Task_3 H&1T
5

6 o ¥5 Task_2 Hiz{T

7

o 2AFREN Task 3 FAEM

EsE

8 - HE, ZERHESE

» BITHAREIET

3.6.3.4 [FERHMEREERBRIMEREE

7E (5005 MQX RTOS {55 T F AT, 17 BB IS 16 5 #0JB M2 — R B 1 4 56 2%
51 B ) 1R S R
1RGSR, (EE 5 BUE (5 SR SR R, X5 M B SR SR
SART S 5% M5 2 BT RAO(EATE 500 th o2k, NS0 U 64 AE 55 15 55 15 4
R, MQX RTOS £ 54 %18 2 1 5T 7 9 1 %5 9 1R 4 2 I 4 7
51 TE 75 55 14 10 1155 10 1 Je 2%

* 3-19. MERYEEM

s Task_1 (BELEHP1) Task_2 (RZELEL P2) Task_3 (H&IXLEL P3)
1 e B1T
2 s KMESE
3 s BETHAEMS
4 * ¥4 Task_3 Hiz1T
5 s BETHERS
6 o ¥ 5 Task_2 HE1T
7 . %Eﬁﬁﬁi Task_3 HEME
TE

TN EIE..
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A |
TEEH
3w 3-19. LERYEEB M (L)
8 o Y% Task_3 WYL LRI T
P1 H#BEE
9 o ¥4 Task_1 HE1T
10 s ERIEHAZREETE
11 o REREZE P3
12 o ¥ 5 Task_3 M Task_2 7
21T
13 - REESE

3.6.3.5 FEFRMEERIPBRATEREE

A7 MQX RTOS & JFi, AL EMER BRI R BMAE TR, XLL)E
P B A S R

R ERE B RFRESHR R AN E RS E, MRBEESHET 55
MQX RTOS &R iZ LS LR IGH 8 & 2 B KR E R

b

% 3-20. EREM
7S Task_1 (BSLER P1) Task 2 (FZELER P2) Task_3 (RIKLER P3)
] o 21T
2 s MEER (RELKP1); RER

RAZE P1
3 s ETHERS
4 o T¥a 5 Task_3
5 e BETRAERS
6  T#8h Task_3
7 o B KA TR I
8 o (REREZE P3
9 e ¥ Task_3 Hiz1T
10 - MEER
*3-21. RERESE. FSENEFENLER

45 LWSem 5= BERE
B = = =
HERA FIFO FIFO £ %4 FIFO LR X BlieH BN RE B e
i E BYE =
 SE kR B = =
LSRR = = =
Ko =GN S PN NTREFESESESEZN

T—RHSEN AR
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%*321. RERESE. FSENEFENER (#X)
EE EL EL N FREFESESESEZN |

3.64 BERESE

RO R RS RO B (SRS,

RERMGSEHHISEUESHAUE, FEATFZ A,
® 322 LE: FRARELESE

_lwsem_create HERERES=E.

_lwsem_destroy HERELESE.

_lwsem_poll RARERESE (EMEE),

_lwsem_post KiERERESE,

_lwsem_test NiRRERESEAMH,

_lwsem_wait EFRERESE.

_lwsem_wait_for EEEEENERAPRNEFRENESE.

_lwsem_wait_ticks EEEREHNEFRESESE.

_Ilwsem_wait_until ZERERESE, HIETHERERAL,

3.6.4.1 GIEBERES

EhlERERIES R, EHEIHEA N LWSEM_STRUCT H4&&, H@dfHizy
ERIRHHGE S EEIFA A _Iwsem_create )R iFTHIEN . S EREERTTLL
BOX MG 5 B R B AR SS BGRB8, R E AR EUE.

3.6.42 ERFHEBEERES

E55 18T Iwsem_wait) A FEHFRERESE. WRESEITHATE, Il MQX
RTOS uﬂiﬁfr%&( EFREIEIT. WRITEHZE, W MQX RTOS HEZES, H
BEAHEMEFZEETZRERESE.

N TR ERESE, F5@1d_Iwsem_post()REUIEATE 3. N RI%AESESE
FIZBERIESE, MQX RTOS &i#i¥ %55 &M

HTRERESEAIE™E, ES5ORFEFMERILITEE, HUGESEITERER
i, FFH AT LA B iR T R
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3.6.4.3 HEBRERESE
YIEFZABRFERERESER, AL H _Iwsem_destroy()fH 5 E -

3.6.4.4 R5l: £rEFEEE
HrEEMEREESHEHRER G S EHLLFE L.

1. BEUE S 2
« ZNMHEANES, HEEMEFFTIH— T E—RFF.
e —1MH AN LWSems.
o — N iEH LWSems.
2. BB ANEFEENFEFRZ X 2 i # LA HFE AN LWSem. JFEFHE
ANBF, BB ANESERIZI LWSem, F /s 71T PL7E A 4152 BUT &2 8L
3. EBUE S EBUZ F AR b A EFIEI LWSem. EIZBUZFTE, ZBUTES S
B 5 N LWSem, £ERZHXMECEAUE ANEEFRT.

3.6.4.4.1 REGIBENFILH

/* read.h */

/* Number of Writer Tasks */

#define NUM WRITERS 3

/* Task IDs */

#define WRITE_TASK 5

#define READ TASK 6

/* Global data structure accessible by read and write tasks.
** Contains two lightweight semaphores that govern access to the
** data variable.

*/

typedef struct sw_fifo

LWSEM_STRUCT READ SEM;

LWSEM_ STRUCT WRITE SEM;

uchar DATA;
} SW_FIFO, PTR_ SW_FIFO PTR;
/* Function prototypes */
extern void write_ task(uint32_t initial data);
extern void read task(uint32 t initial data);
extern SW_FIFO fifo;

3.6.44.2 RATEFEHESHBEENISZERRTS

/* ttl.c */

#include <mgx.h>

#include <bsp.h>

#include "read.h"

const TASK_TEMPLATE_ STRUCT MQX template_list[] =

/* Task Index, Function, Stack, Priority, Name, Attributes, Param, Time
Slice */

{ WRITE TASK, write task, 1000, 8, "write", O, 0, 0},

{ READ TASK, read task, 1000, 8, "read", MQX AUTO START TASK, O, 0},
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/* write.c */

#include <mgx.h>
#include <bsp.h>
#include "read.h"

JHTASK, = = = = = = e e o o e e e e e e e
*

* Task Name : write_ task

* Comments : This task waits for the write semaphore,

** then writes a character to "data" and posts a

* read semaphore.

K END ¥ = = = = = = mm m o mm m m o m . */

¥oid write task(uint32 t initial data)
printf ("\nWrite task created: 0x%1X", initial data);
while (TRUE) ({
if (_lwsem wait (&fifo.WRITE SEM) != MQOX OK) {
printf ("\n_lwsem wait failed");
_mgx_exit (0) ;

fifo.DATA = (uchar)initial data;
_lwsem post (&fifo.READ SEM) ;

3.6.4.4.4 EZEYESEHIKE

/* read.c */

#include <mgx.h>
#include <bsp.h>
#include "read.h"

SW_FIFO fifo;

JHTASK, = = == = = m e o o e e e e e e
*

* Task Name : read task

* Comments : This task creates two semaphores and

* NUM WRITER write tasks. Then it waits

* on the read sem and finally outputs the

* "data" variable.

void read task(uint32 t initial data)

{

_task _id task_id;

_mgx_uint result;

_mgx_uint i;

/* Create the lightweight semaphores */
result = lwsem create(&fifo.READ SEM, 0);
if (result != MQX OK) ({

printf ("\nCreating read sem failed: 0x%X", result);
_mgx_exit (0);

result = _lwsem create(&fifo.WRITE_SEM, 1);

if (result != MQX OK) ({
printf ("\nCreating write sem failed: 0x%X", result);
_mgx_exit (0);

/* Create write tasks */

for (i = 0; i < NUM _WRITERS; i++) {
task_id = _task create(0, WRITE TASK, (uint32 t) ('A' + 1i));
printf ("\nwrite task created, id 0x%1X", task_id);

while (TRUE) ({
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result = lwsem wait (&fifo.READ_SEM) ;
if (result != MOX OK) ({

printf ("\n_lwsem wait failed: 0x%X", result);
_mgx_exit (0) ;

putchar ('\n"')

putchar (fifo.DATA) ;
_lwsem post (&fifo.WRITE_ SEM) ;

}
}

3.6.4.4.5 HWENBARERF
1. ¥% 2 ILH%:

<MQX DIR>

mgx\examples\lwsem

2. &2 (Freescale MQX™ RTOS for Kinetis SDK A1) (3CAY
MQXKSDKGSUG) 3k BUF 3% an4e] 44 22 #1517 1% B2 FH F2 P B 156 BR
. %8 (Freescale MQX™ RTOS for Kinetis SDK A1) (344 MQXKSDKGSUG)
HF R BRI TN AR

B e EOR B R PLR N

A
a

B

c

A

B

FE 5511 (Freescale MQX™ RTOS for Kinetis SDK XI1) (3XR MQXKSDKGSUG) LIRERE XX

BRI EENEZFMAEER

365 E5&

for o ) SRR 55 26 0 B A . £ 250135 R0 B AR R SO 1 05
SR

[iip=d RNTERLEBRTE LRAMRBIHREEMEER, ESEAGRIAT2RmIZE MQX RTOS W%

. RTWiRZThEE, BEELE MQX RTOS AP EE 45 B AZikW, REEHRIE MQX
RTOS PSP. BSP MEMANZEH. BZIFE, ESNEHIF Freescale MQX RTOS ,
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%323 JLE: FABGESE
=58’ 15t 88
_sem_close KASESENEE.
_sem_create YEETE.
_sem_create_component HEES24AH.
_sem_create_fast BIZRRESE,
_sem_destroy HEOWENESE.
_sem_destroy_fast HRRRES 2.
_sem_get_value REHEBIESTEITHG
_sem_get_wait_count RREFESENESHE.
_sem_open HASEnmEESENEE.
_sem_open_fast A SRRES EMNERE.
_sem_post 2% (B FS52.
_sem_test NRES 2L,
_sem_wait E—EEVHNEHFESE
_sem_wait_for ERENRBAHNEFESE.
_sem_wait_ticks E—ERBEBNERETE.
_sem_wait_until Z45E52, HE-BNA (LUEENRNEN) Rk,

1. EEERARELE semh FELHEHHNEL

il

3.6.5.1 FHESE
HTHEAESE, BEEHITULTHE, SN SBEEERSE T REITIR.

1. R ESEHS (TiE),

2. HiEfE S &,

3. I SRS ENER.

4. MRAESER™EN, EHFSEFEZETE.

5. YES BN ERHERZESRER, ESEREZETE.

6. MREZSAHEFEZESE, EEXMEZESENERE.

7. MRABEBEERP—IMERERE, MZEERFEEASFESASEVIAE, 1
FEHEBZET R,

3.6.5.2 GIBES=HMN

0] DLA# F _sem_create_component() T A E S EHF . MRER T A
HiZ A, MQX RTOS &1# H B AR Fr & IR G {E 5 2 0 B BRINME 61 7 .

SREFOMES EHFAARAER, MelEEFANE T,
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3.6.5.3 BlEESE
ﬂ‘ﬁﬁ}zﬁ’fn _‘5‘2 ’ff%//%éﬁ%ﬁugly,f‘* ==X

BT Ho
*3-24. ESEOE
ESE%RA A e
TRIR _sem_create_fast() 5|, HANENEESEAMRIBEERREEEN.
wE _sem_create() FREER
HBIEFUEE T ER E= =0
o MIMETHEUE - 1‘%%@11‘%&%@%‘@1%%&% BAREHMER. (—MEFHLL
RIZAHE ) -

o MAELHFT - thRIEE TS HTF, FiFE5ERIESIAINIZIL R HE T,
MQX RTOS #1755 & 44 1 5 P i 5 W) 474 55

o MR KIEEMELZAEF, MP\FI+%E FIFO JiF, MQX RTOS #1555

1, e S ER TR
AL
o MMITHAA - tNRIEE TP K, BREMERWESEFFESE, N

MQX RTOS 5 A %7 5 B AL S B e R IR Tt 2 F A EFRIER. A

KIS B, 1B S B 0 e B Ak G S A S BN B DR AR SE R AR AT i 38 .
zzﬁiﬁﬁﬁﬁﬁ'ﬁ?&%?? G5 BN EESE.
o PR - WORTEE TV IENE, IS LAESFRESEB IR RIERIZESE.

MAESERTEGSE, WAGHTEENESETENERNE. MRFESE
AREESE, WA Z IR .

3.6.5.4 ?Tﬁ'-ﬁﬁ“%ﬂ@ﬁ?%
EESTUMERIES B 2R, LAITHF -1 5i%595 8%,

S =N
ik 3-25. HIASESEMNERE
ESBER A &M
TRIR _sem_open_fast() #I|, XAELBESEAGRIEENRESEER
WA _sem_open() FRBRER

A~ R R 22 3R (845 5 B B ME— f) AR
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3.6.55 ERFESESKREESE

155 A R ECR B ) _sem_wait_ I BH U ERFESE. IRESEITENE,
MQX RTOS FHZEZ LSS, BB — 1 1E51EE (1 _sem_post() %) %15 5 & 5K
BS54 FEF AN . R IFEAETE, ) MQX RTOS %5, 1554k
SEILAT .

HAEF AL AR T BB A MRS FF1%1E 52, MQX RTOS &R X AE5HE
ANFREBAT . R EEESEEZER, MQX RTOS <i#itiZ{E 5B /it k. it
fil, BEBAEFSRFMEIRS.

3.6.5.6 XHSES=MEE
YIESABEEMAES BN, TTUUEH_sem_close()* H'E 515 5 B HERE,

3.6.5.7 HEBESE
YESABREGSERN, TERE.
% 3-26. ESEHK

Ehep-ill BA A
TRIR _sem_destroy_fast() £5|, MTEVEESEAHFIETERRESTE R,
wH _sem_destroy() FRBER

E55 th o] DTS RE /& S R Hl 5. a0 R 9 48 5, MQX RTOS &= 455115 5 & HI1
S, FEMAFREEZESENESEERESBRHBTE.
ANRAS 9 ) $H 80, MQX RTOS =78 i Ja S RUE S5 R 15 1% i35 5 B IR ISR Z 15 =
. (XR™IERFSERIVARE).

FR
8

3.6.5.8 TRfl: FFEFMER

BERBIAE R G A= FATE A W LR R R S B2 D, Kb TR T M
Frf5 = B M T 2 IUE S5 [F 26 A0 B e #4F

ZNE B —A FIFO, 2 MES A LLE NI RIEEL. & S 2 iR FIFO $U4E 4544
Fr b 75 0. A FIFO i B FH 1k B ANAE S5 LR AE FIFO Z5 B fH AR S BUE S5, T BAE 55
F£., HH=ZfESE:

« T+ FIFO B M &EB|E5&.
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o [A I BUR BT IR BUE 5
« AZHANRBHIEANES

AR E =RAESS: EEAAES . BBUEFSHEAMES . EEFVGRILE S EHF e
BEHUES NG AESS .

3.6.5.8.1 RHGIKENFNLEH

/* main.h

** This file contains definitions for the semaphore example.
*

/
#define MAIN_ TASK
#define WRITE TASK
#define READ_TASK
#define ARRAY SIZE
#define NUM WRITERS 2

/* Global data structure accessible by read and write tasks.

** Contains a DATA array that simulates a FIFO. READ INDEX

** and WRITE_INDEX mark the location in the array that the read
** and write tasks are accessing. All data is protected by

** gemaphores.

*/

typedef struct

g o unm

_task_id DATA[ARRAY SIZE];

uint32 t READ_ INDEX;

uint32 t  WRITE_INDEX;
} SW_FIFO, * SW _FIFO PTR;
/* Function prototypes */
extern void main task(uint32 t initial data);
extern void write task(uint32 t initial data);
extern void read task(uint32 t initial data);
extern SW _FIFO fifo;

3.6.5.8.2 ATESRISHERFEENESZERTH

/* ttl.c */

#include <mgx.h>

#include "main.h"

const TASK TEMPLATE STRUCT MQX template list[] =

{

/* Task Index, Function, Stack, Priority, Name, Attributes, Param, Time Slice */
{ MAIN TASK, main task, 2000, 8, "main", MQX AUTO START TASK,O, 0},
{ WRITE TASK, write task, 2000, 8, "write", 0, 0, 0},
% RE?D TASK, read task, 2000, 8, "read", O, 0, 0},

3.6.5.8.3 F{EHRKEB
FAL S A 5

e 55 EHAM
« Z5|, EMMBEANGESE
o BERAME NES

/* main.c */
#include <mgx.h>
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#include <bsp.h>

#include <sem.h>

#include "main.h"

SW _FIFO fifo;

/TSR, = = m = o o o e e e oo

* Task Name : main task

* Comments

* This task initializes three semaphores, creates NUM_ WRITERS
* write tasks, and creates one read task.

void main_ task(uint32 t initial data)
{
_task id task _id;
_mgx_uint i;
fifo.READ INDEX = 0;
fifO.WRITE_INDEX = 0;
/* Create semaphores: */
if (_sem create component (3, 1, 6) != MQX OK) ({
printf ("\nCreating semaphore component failed") ;
_mgx_exit (0) ;

if (_sem create("write", ARRAY SIZE, 0) != MQX OK) {
printf ("\nCreating write semaphore failed") ;
_mgx_exit (0) ;

if (_sem create("read", 0, 0) != MOX OK) {
printf ("\nCreating read semaphore failed");
_mgx_exit (0) ;

if (_sem create("index", 1, 0) != MQOX OK) {
printf ("\nCreating index semaphore failed") ;
_mgx_exit (0) ;

/* Create tasks: */
for (i = 0; 1 < NUM _WRITERS; i++) {
task_id = _task create(0, WRITE TASK, 1i);
printf ("\nwrite_ task created, id 0x%1lx", task_id);

task id = task create(0, READ TASK, O0);
printf ("\nread task created, id 0x%1lx", task_id);

3.6.5.8.4 EBEFAIRKE

/* read.c */

#include <mgx.h>
#include <bsp.h>
#include <sem.h>
#include "main.h"

JF TS K = = = = = o o m oo o oo
* Task Name : read task

* Comments

* This task opens a connection to all three semaphores, then
*

waits to lock a read semaphore and an index semaphore. One
element in the DATA array is displayed. The index and write
semaphores are then posted.

void read task(uint32 t initial data)
{
void * write sem;
void * read sem;
void * 1index sem;
/* Open connections to all semaphores: */
if (_sem open('"write", &write sem) != MOX OK) {
printf ("\nOpening write semaphore failed") ;
_mgx_exit (0) ;

}
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if (_sem open("index", &index sem) != MQX OK) ({

printf ("\nOpening index semaphore failed");
_mgx_exit (0) ;

if (_sem open("read", &read sem) != MQX OK) ({
printf ("\nOpening read semaphore failed") ;
_mgx_exit (0) ;

while (TRUE) ({
/* Wait for the semaphores: */
if (_sem wait (read sem, 0) != MQX OK) ({
printf ("\nWaiting for read semaphore failed");
_mgx_exit (0) ;

if (_sem wait (index sem, 0) != MQOX OK) {
printf ("\nWaiting for index semaphore failed");
_mgx_exit (0) ;

printf ("\n 0x%1x", fifo.DATA[fifo.READ INDEX++]) ;
if (fifo.READ INDEX >=ARRAY SIZE) {
fifo.READ_INDEX = 0;

/* Post the semaphores: */
_sem_post (index sem) ;
_sem_post (write_ sem) ;

3.6.5.8.5 EA{FFHIKHB

/* write.c */

#include <mgx.h>
#include <bsp.h>
#include <sem.h>
#include "main.h"

/xS K, — = = - — — o m oo e oo
* Task Name : write task

* Comments

* This task opens a connection to all three semaphores, then
* waits to lock a write and an index semaphore. One element

*

in the DATA array is written to. The index and read
semaphores are then posted.

¥oid write task(uint32 t initial data)

void * write sem;

void * read sem;

void * 1index sem;

/* Open connections to all semaphores: */

if (_sem open("write", &write sem) != MQX OK) ({
printf ("\nOpening write semaphore failed");
_mgx_exit (0) ;

if (_sem open("index", &index sem) != MQX OK) ({
printf ("\nOpening index semaphore failed");
_mgx_exit (0) ;

if (_sem open("read", &read sem) != MQX OK) ({
printf ("\nOpening read semaphore failed") ;
_mgx_exit (0) ;

while (TRUE) ({
/* Wait for the semaphores: */
if (_sem wait(write sem, 0) != MQOX OK) {
printf ("\nWaiting for write semaphore failed");
_mgx_exit (0) ;

if (_sem wait (index sem, 0) != MQOX OK) {
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printf ("\nWaiting for index semaphore failed");
_mgx_exit (0) ;

fifo.DATA[fifo.WRITE INDEX++] = task get id();
if (fifo.WRITE_INDEX >=ARRAY SIZE) {
fifo.WRITE INDEX = 0;

/* Post the semaphores: */

_sem_post (index sem) ;
_sem_post (read_sem) ;

3.6.5.8.6 MENARERF
1. #%Z2 I H %!

<MQX DIR>\mgx\examples\taskqg

2. 1EZ I (MQX™ RTOS for Kinetis SDK N\[1) (304 MQXKSDKGSUG) 3KEUH
%ﬁnﬂﬂ}%%n“ TN R FP BB
3. r’,m <<MQXTM RTOS for Kinetis SDK NT1) (3085 MQXKSDKGSUG) H #Y 5 BH
NP

AL S S A\ 2 FIFO B EUE .
16 AR e DA B A S R 4k K, SR e BT MR o

||3ﬁ5i |1EJ % {Freescale MQX™ RTOS for Kinetis SDK X[ 70

3.6.6 ERFE

HFEMREMEFEE, NMRIER—BZRE - MESEALZRE, R
Hgatr. BHRXERF, EFFEIUECEREMRNELFE. LF5HMAELFE,
B H AR LR

T T EREE T A ERARBIREFREER, 55 AFRAT2BEE MOX RTOS WM,

T MR ZThEE, BEELE MQX RTOS AP ELE X4 B BiZigM, AREEFHwiE MQX RTOS
PSP. BSP %D,H\ﬂﬁlﬂffﬂﬂﬁo FLIEE, BSNEHmIZE Freescale MQX RTOS ,

b F &8 ST Ak AT S RARY R B 1L e 2R E .
% 3-27. \LY: FAER

ERT U]
_mutex_create_component B2 E FAHES
_mutex_destroy HRE R,
_mutex_get_priority_ceiling REVE 5 9L S P

TSN AR
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F* 3-27. JLE: FAER (#£)
_mutex_get_wait_count RBEFEERNESHE.
_mutex_init etk ER.
_mutex_lock BMEEF,
_mutex_set_priority_ceiling EEFNIEER,
_mutex_test MR E FE%.
_mutex_try_lock =EHMEL R,
_mutex_unlock B ER,

1. BERFEARLE mutex.h PEXWERHER.

3.6.6.1 GIZBERF=EHMN

0] DLA# B _mutex_create_component() 7 = G A F EH 4. R A T XA
#, MQXRTOS & NHEFEXVIEILE FITAIE. %8S

3.6.6.2 EFEEH
B 52 AT LA HE H S 4 A0 B B 0T B AT R R

3.6.6.3 H5HKHE

— N EFEA U2 ERREHR M, P mERME - TENELFE
HIAESS

% 3-28. ERESFHRME

BEHR 59

FEEL (BK1A) ME, BN —MESMBBERE. LEREMOE, BROENE—ES (RRREER)
SHERLR B

FESE B ME, NS MEZRUZERE. SERERIE, BROENRERBENES2HER
EFE.

e ERMER (EREAR), BES—MESHHELFE, XEHRE MQX RTOS R RS
WETS, FHTRRKERRERIFOT—MES. URERIIFHFEESIENR, #
RESBRME. MREFEDARNE, WEEEH.

BREKE BIREEAY, MRS —EZEMBZERE, WERARED.

1. MREFBEHE  RESTRTOTRIE,

AT IUNER ZE FEES BT LR 4 B TAE:
o BFIRI AT S5
« MR SER
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R BAE AR RS R AT AR B A ARSI =M B A F 2R, B RS

7N

ESE DRI B RIEFS W ER (FRIEBURM ERIEFHE).

A Te iR 2 FEIE, A AE A .

3.6.6.4 FEFRE

N T RERARSERAEE, BRFLRGRIRE) R RS . X LR AT REFEAE S5 E B
B R MR BME SRR LR . BINZTA R EAEIEM .

% 3-29. BERHERME

THE R aX

TS MREBEEFAES (task_A) HREERTLERFBEEFES (task_B) WILERS, MQX

RTOS 2% task_A ML RIBEFES task_ B —3, i task A BHREEF.

LGRS EFETNAEBRER. MREBRMEEFES (task_A) HREERFLLEFALERS, MQX

RTOS £7% task_A ${EE FEIEDS task A WILEREAZSHEFEER .

3.6.6.5 GIEMIIKRLER
£ 558t 5 E XA 8 2% MUTEX_STRUCT G2 H F&.

{5 FH ERIA A BA 5 S 450 o I FT JE 450 28 WY R SR G AW IR B R B8, RS ATDAfE A
fg 1 H F B R85 NULL #841H f_mutex_init().

B2, ZEVBEARINEEIM A E R R 8, 57 EPIT UM 84E:

b NS

E XK MUTEX_ATTR_STRUCT ) H J5 & 8 45K
5 FH_mutatr_initO#] 1610 & S5 .
WH S MRECRIREMENEME, fFF:
e _mutatr_set_priority_ceiling()
e _mutatr_set_sched_protocol()
e _mutatr_set_spin_limit()
e _mutatr_set_wait_protocol()
18I H B &2 A E MRS AR R 18 £ A _mutex_initOR VIR L B R £, BF
Bz G, EAESEAAERE.
f# F_mutatr_destroy() 55 5% B )% & & % 45 H 4K

#*3-30. JLE: EAERERMSHE

_mutatr_destroy HRERFERB LN,

_mutatr_get_priority_ceiling REE F 2R M &R TR

_mutatr_get_sched_protocol KRG F 2 LR EE K.

TSN AR
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% 3-30. JLE: FREREBMEMME (L)

_mutatr_get_spin_limit KRG F 2R EMENERIER T .
_mutatr_get_wait_protocol REE FERBMHEMENEEERRE,
_mutatr_init TR EREEHELEMIK,
_mutatr_set_priority_ceiling WEHREEMEMERIREERE.
_mutatr_set_sched_protocol REHFERMEMENAERE.
_mutatr_set_spin_limit WEHRERMEMENERERITH.
_mutatr_set_wait_protocol KEHREBMEMIENESTER,

3.6.6.6 HIEERE

BRI FIR, (E5 0 LSS A _mutex_lock() R Uk 8 € 5 7 IR AH S 89 B F
B, WREFERBOUE, E5RF e FassT. WREFEEHE, MR
P SR i Pl B B R BSOS, DA EL S BRI R BRI IR,

N T MBS R ZE, 7T LS mutex_trylockOR =R E L F 8. WELF
BARWEYE, FSBNEBE %S ET. MREFEOHSE, WESASKE
HFE, BB REEIT,

3.6.6.7 MHIERE
RELSESESELRFE, TRMNEMH (_mutex_unlock()).

3.6.6.8 HBERFE

IMRAFFEENFFE, LS LLE H_mutex_destroyO455% . MR BAEFZES
FFHFE, MQX RTOS &R E11#% 2 Eyiz 5.

3.6.69 Tfl: EFRERE

BRFREMTEMAAF. BWMEEFMES, IWMESHmEEIR—RF. BFE
AR 1k 22 S

3.6.6.9.1 FHERFEHKBRA

/* main.c */
#include <mgx.h>
#include <bsp.h>
#include <mutex.h>
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/* Task IDs */

#define MAIN TASK 5

#define PRINT TASK 6

extern void main task(uint32 t initial data);
extern void print__ task (uint32 t initial _data) ;
const TASK TEMPLATE STRUCT MQX_template_llst[] =

/* Task Index, Function, Stack, Priority, Name, Attributes, Param,
{ MAIN TASK, main task, 1000, 8, "main", MQX AUTO START TASK,O0,
{ PRINT TASK, print_task, 1000, 9, "print", 0, 0,

{ o

MUTEX_STRUCT print_mutex;

/T AS K, = = = = m o m e e e e
*

* Task Name : main task

* Comments : This task creates a mutex, and then two

* instances of the print task.

FEND* - - - — mm - s e e e e e e e ———— - o */

void main_ task(uint32 t initial data)

MUTEX ATTR_STRUCT mutexattr;
char* stringl = "Hello from Print task 1\n";
char* string2 = "Print task 2 is alive\n";

/* Initialize mutex attributes: */

if (_mutatr init (&mutexattr) != MQOX OK)
printf ("Initializing mutex attributes failed.\n")
_mgx_exit (0) ;

/* Initialize the mutex: */

if (_mutex init (&print mutex, &mutexattr) != MQX OK) {
printf ("Initializing print mutex failed.\n")
_mgx_exit (0) ;

/* Create the print tasks */
_task create(0, PRINT TASK, (uint32 t)stringl);
_task create(0, PRINT TASK, (uint32 t)string2);

* Task Name : print task

* Comments : This task prints a message. It uses a mutex to

* ensure I/0 is not interleaved.

AN D, - = m - mmm o e e e e e e — o */
void print task(uint32 t initial data)

{

while (TRUE) {
if (_mutex lock(&print mutex) != MQX OK) {
printf ("Mutex lock failed.\n")
_mgx_exit (0) ;

}
puts ((char *) initial data);
_mutex unlock (&print mutex) ;

3. 6 6.9.2 MENARERF
1. %R HF:

<MQX_DIR>qu\examples\mutex

2. &2 (Freescale MQX™ RTOS for Kinetis SDK A1) (3CAY
MQXKSDKGSUG) 7k BUA 5 A #4  Aliz 47 1% B2 A2 B 3R
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3. 1% iE =W (Freescale MQX™ RTOS for Kinetis SDK A1) (Iﬁ
MQXKSDKGSUG) PLIREUE X X ) T HEE B 2 340145 B

3-6-7 5\ 'lé\

255 AT LLE A S il B B aEAE . S AH B DEHE. ESREEREZHE
BB, 5 AT B BA S B & TMJ@M}S‘E?&"EE?H{ﬁ,ujﬁ{%uﬁ?ﬂ‘i%“ﬁ%o 1
AT DL RS

iip=d NTERLEBHFFE LACRBNEEF#ESRESR, BRAMERIAT24FS MQX RTOS M,

R TN ZIheE, WEELE MQX RTOS AP B E XA B HIZIAT, AEEHwF MQX RTOS
PSP, BSP MEMAZEAH., EZFE, BSIEHRIR Freescale MQX RTOS .

‘lsr% 3'31. /E/L,\ Eﬁﬁi\' é

SEHEF AR L message.h PE L KEMETIE
o

SHE AR LEE message.h FE XM SR E .

_msg_alloc

MRBEEE D BUES.

_msg_alloc_system

MREOHE M D B R

_msg_available

IREUH Bt o] FH B V&

_msg_create_component

BIEE R AN

_msg_free

BB R

_msg_swap_endian_data

BHE N ARERFE LW BIERR N H b F RN,

_msg_swap_endian_header

BHB KRN A F SR,

_msgpool_create BEAEEE M.
_msgpool_create_system BIBARGEE M,
_msgpool_destroy HERH AR,
_msgpool_test W B T Bt
_msgq_close KIAHEEBAF,

_msgq_get_count

REUE S BAFIF A E S B8,

_msgq_get_id

BASIYRS MALIRRR RS Fe i S BAS IDo

_msgq_get_notification_function

RIS H 2 BA S A8 < BB R0 R 2o

_msgq_get_owner

IREVIBAE TH B BRI AESS AESS IDo

_msgq_open

TFABHEET,

_msgq_open_system

T RGER AT,

_msgq_peek KRBz T EE AP E M E EIEE (RaEEELT)),
_msgq_poll EHETIGEHE (FEERE) HE.

_msgq_receive

EIEENZEDHA, WESIIFEBCER.

_msgq_receive_for

EREENBEEARA, MEEIIFRZECES.

_msgq_receive_ticks

EREENRBEHRA, MWEESIPEECES.

_msgq_receive_until

MEERIIFZYCER, A EFEENRENE.,

T—RHSENBLLR..
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% 3-31. JLE: HE (%)
_msgq_send B EBA SR EE R
_msgq_send_broadcast EEZEISUNTY 35 =W
_msgq_send_priority aE B BA S AOE R R RE B
_msgq_send_queue EUEERTIEEAIREE (EELTAERE),
_msgq_send_urgent MHEMIIREZESHE
_msgq_set_notification_function REATHEE B)\EIJE’JJE%H 4o
_msgq_test M E BB,

3.6.7.1 GIBESAHF

& w] PLAE A _msg_create_component() 7 UG i BAH M. WRAR B 65
MQX RTOS <78 M2 12 /5 1 Y B T B it 54T T B A S B Bl .

3.6.7.2 ERHRM

EFHBEAEEEH, RENEEMASIEE. £FAAIELEEEH
(_msgpool_create()) i%? JH Bt (_msgpool_create_system() ).

SRR B, SEELTER:

o WA EITE B RN

o WHE BRI PR RE

« K ET: MQXRTOS s s EIESNE B E (WREFERET FrEH
ISOR

« WHRRRKHEEE (MRBERETAIEET, MRENT, WERRHEERAITE
NAREEIITHE).

A] Z X Il F_msgpool_create_system() AR B Z N REE R, BN HEHEMER
ENGEESESENE

B4 %%_msgpool_create()iZ [B]7 B it ID, AFA4F 55 AT 48 i% ID &35 (B AL A 74 2 i
* 3-32. FEAEEM

REUHEM BEHEEM
BB R _msgpool_create_system() _msgpool_create()
DECER _msg_alloc_system() _msg_alloc()
(MQX RTOS #RFIERSHRM,) (MQX RTOS B RisENFEHEM.)
BHRER ((PRERAEE) msg _free() _msg_free()
HEH Bt BEHRARGUE R M, _msgpool_destroy()
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* 3-32. EAHRM

(REMAESEDEEM ID K, ZfEt
Y FTE H B R AR )

3.6.7.3 LEFMBENER

AR R BT, 25541813 _msg alloc_system()E_msg_alloc() 3% % ) £ B AL
AIH B BLiE S K/NEIHE R

RGLH B RAEESFS R, EAESE TR EEHE . BA# ID 891E
fal AL 55 #0 AT LONAL A T B it 0 FL il 2

BAEFIE— R B M ECIE B R, EE BN IZAESHRIE, HEIMESBERGZIE R
(_msg_free()ZH HE T EY] (_msgq_send 25| K% . LS5 NI BT H%
BUE E (Umsgq_poll)=%_msgq_receive Z%1) B, HEBAZESHER. REF
A IHBAEN T IRNAL S A R RBERUZTE B

1 B LAY B L (MESSAGE_HEADER_STRUCT)FH#4, 4 E3kE X MQX RTOS %
HiIZEEMRHEE. HELERMMAREFE X EHE.

typedef struct message header struct

_msg_size SIZE;

#1if MOX USE_32BIT MESSAGE QIDS
uintlé t PAD;

#endif
_queue id TARGET QID;
_queue_id SOURCE_QID;

uchar CONTROL;
#if MQX USE 32BIT MESSAGE QIDS
uchar RESERVED [3] ;
#else
uchar RESERVED;
#endif

} MESSAGE_HEADER_STRUCT, * MESSAGE HEADER_ STRUCT PTR;

RTETTFEIHE, 51 (MQX RTOS =% Fit).

3.6.7.4 XKiLHEB

AR ST B IHE S B A FERAMEERUE B G, @13 _msgq_send() PR %L & %
HE, BHEEEZEIEELPRENBRHEENT. RiEHEANETHERE.
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3.6.7.5 EHEBAFI

5@ TH B ARSI . TH S BASU 5 AL T B A B &R ST B A G 5 4E
FHIF—HES (HH QF)@'J%'H?J?? %), MQX RTOS iR\ — AT‘H@?&F?”’E*
HIBAFI ID, 2 5455 Al iX 4~ ID R 37 [H] i 2 BA A1 .

F5 0T DL T msgq_get_id() ok ECR BA B 47 5 55 6 R RAF1 ID.

3.6.7.5.1 16 {iZBA%I ID
16 FiBAFI ID HFH G E A ET O S M ERS, RIKEXETNEEATIgHS .
# 3-33. 16 {ZRA%I ID

NINE 158 70
BA%I ID A IRBER YRS AT 4m S

3.6.7.5.2 32 {iBA%I ID
32 NiBAH ID H IR E AN F I E A g S, RIKANFE T NEENI RS
& 3-34. 32 {uRA%FIID

B 31 | 16 150
BA%I ID A IBEEIRS BABl4m S

3.6.7.6 (EHFAFHZBATIREBER

255 AT LA A 2 H B 2L R AL A TH BBAS, BAUHAT T FAE 18 BB RIE 554 R e ik
KB ZFIEIHEE . [ — B2 E —AME S5 a] AT T % AL A T B B

1E55 81 15 22 P\ B 2 5 4T FF AL TE B BAF] (_msgq_open(), ZZW= 2T 8 FlH
MQX RTOS #IR &5 48 2 i B KBNS B 2 [RIB91E . (BABI%w5 0-7 4R &) N5k
1£55 N B 95 5 & % 8 F_msgq_open(), MQX RTOS <= 4T RS AR E — N RIT I
HIFLH T S BNF .

T H AL T B B\ F AT 55 0T DL _msgq_close() 0 BURHZ A FI SE 1A, XS MIMRTE B
A B FR B4 BT A5 T8 B TR H R

EWLLJM%mew%ﬂ@ﬁMﬁﬂﬁ%ﬁMﬂ*%%ﬁ%,ﬁ%%%ﬁ%ﬁ
BAH 58— 204 B, R MG % N B AR S, RAE S S EABIE ID HE
AR B FE R AT TF T BB ch T8 . AT T L BB e I 2 — B 3
FE, WRAEAE S4BT, BT S5 05 0 B A R i )
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3.6.7.7 FEHARSGEBEFIKEWVGER

ZGH BTN AMES R, (ESESFFBEREENASHE. A THFRE RS
THEBNFN R IE EARHZE, AL ISR vT LM A R G RAF . 4E5550 ISR @id
_msgq_open_system() XTI R G TH S .

1£55 8% ISR 181d_msgq_poll )M EN R G iH BERAFI R ENE B . R R 50 5B\
FRAEEE, MEEGER[E NULL.

3.6.7.8 MREFEAIVHEH

1£55 7] DL F_msgq_get_countO)ffi € R4t B NFI S K — AL A H ENFIHE
Z /LR

3.6.7.9 BHIAE

T ZGEMAAEHEEBNY], 5 LG E — B AR e KX TH B4 B\ Y BT IB 1T .

WNT RZGHEEBNY, AESEEIT DB R X THAEHEEY, E5
EHIT BTG, @id_msgq_set_notification_function() 24 H0i% & i#@ S0 A . B

BRI R EA RO S — PR S (MEHSESE) 58 BB .

3.6.7.10 Rfil: FFiw/ARSSRFRI
B 7 s/ i 55 25 A 2 A A 9 B AR 3 B s AR AME S5 R 22

55 B AL 55 PR SR 5ok B & P am AR S5 ROIESRIEE . SRS W BNERE, ITi%IE
SRIFRH BR B 2% P A E, DUELEIR 55834517 I B 1R 25 7 3 o

M55 24T IR B N P AR S5 R GR SR B N B, R AR B, ER
ZWAEIFEREE. K5, WFHANE—-LFPmES. ELBFMAF, BFAES
RZEAEOLT A2 iR 55 25 QY .

MR 55 4T I A SRS AR O Bt e, SEEAN—EIA, MIH B A S ERCH
B KX EE BT ERAE (FEASB P o b i B ), SRJ5 R BR [B] 2% P i

F P EATF—NE RS ENHEM SR —REER, EREETER, RBiZHE
KEBMRSE, FEERARIRSS &5 B9 R
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3.6.7.10.1 EHEENX

/* server.h */
#include <mgx.h>
#include <message.h>
/* Number of clients */
#define NUM_ CLIENTS 3
/* Task IDs */
#define SERVER TASK 5
#define CLIENT TASK 6
/* Queue IDs */
#define SERVER QUEUE 8
#define CLIENT QUEUE BASE 9
/* This struct contains a data field and a message struct. */
typedef struct ({
MESSAGE HEADER_STRUCT HEADER;
uchar DATA[5] ;
} SERVER MESSAGE, * SERVER MESSAGE PTR;
/* Function prototypes */
extern void server task(uint32 t initial data);
extern void client task(uint32 t initial data);
extern _pool_id message pool;

3.6.7.10.2 HATEPFiIG/IRFZZER BT ZER G

/* ttl.c */

#include <mgx.h>

#include <bsp.h>

#include "server.h"

const TASK TEMPLATE STRUCT MQX template list[] =

/* Task Index, Function, Stack, Priority, Name, Attributes, Param, Time
Slice */

{ SERVER TASK, server task, 1000, 8, "server", MQX AUTO START TASK, O, 0},

{ CLIENT TASK, client task, 1000, 8, "client", O, 0, 0},

{ o}

7

3.6.7.10.3 BRFJEFZNKEB

/* server.c */

#include <mgx.h>

#include <bsp.h>

#include "server.h"

/* Declaration of a global message pool: */

_pool_id message_pool;

/TSR, = = = = = = m o e e e
*

* Task Name : server task

* Comments : This task creates a message queue for itself,

*

allocates a message pool, creates three client tasks, and
then waits for a message. After receiving a message, the
task returns the message to the sender.

void server_task(uint32 t param)

{

SERVER_MESSAGE_PTR  msg_ptr;

uint32 t i;

_queue_id server_gid;

/* Open a message queue: */

server gid = msgqg_open (SERVER QUEUE, O0) ;

/* Create a message pool: */

message_pool = msgpool create(sizeof (SERVER_MESSAGE) ,

NUM_CLIENTS, 0, 0);
/* Create clients: */
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for (i = 0; i < NUM_CLIENTS; i++) {
_task create (0, CLIENT TASK, 1i);

while (TRUE) ({
msg _ptr = msgq receive(server gid, 0);
printf (" %$c \n", msg ptr->DATA[O0]);
/* Return the message: */
msg_ptr->HEADER.TARGET QID = msg ptr->HEADER.SOURCE QID;
msg_ptr->HEADER.SOURCE QID = server_gid;
_msgqg_send (msg_ptr) ;

3.6.7.10.4 FEPFIRESZNKE

/* client.c */
#include <string.h>
#include <mgx.h>
#include <bsp.h>
#include "server.h"

JH TS, = = — — m e
*

* Task Name : client task

* Comments This task creates a message queue and allocates

a message in the message pool. It sends the message to the
server task and waits for a reply. It then frees the message.

void client_task(uint32_t index)

{

SERVER MESSAGE PTR  msg ptr;
_queue_id client qgid;

client gid = _msgqg open(( gqueue number) (CLIENT QUEUE BASE +
index), 0);

while (TRUE) {
/* Allocate a message: */
msg ptr = (SERVER MESSAGE PTR) msg alloc(message pool) ;
if (msg _ptr == NULL) {
printf ("\nCould not allocate a message\n") ;
_mgx_exit (0) ;
}/* Aif %/
msg_ptr->HEADER.SOURCE QID = client gid;
msg_ptr->HEADER.TARGET QID = msgqg get id (0, SERVER_QUEUE) ;
msg_ ptr->HEADER.SIZE = sizeof (MESSAGE HEADER STRUCT) +
strlen((char *)msg ptr->DATA) + 1;
msg _ptr->DATA[0] = ('A'+ index);

printf ("Client Task %d\n", index);
_msgq_send (msg_ptr) ;

/* Wait for the return message: */

msg ptr = msgq receive(client gid, 0);

/* Free the message: */
_msg_free(msg_ptr) ;

}

3.6.7.10.5 MENBRERF
1. %Z2 I F*:

<MQX DIR>mgx\examples\lwmsgqg
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CEZ R XY (Freescale MQX™ RTOS for Kinetis SDK A7) (344
MQXKSDKGSUG) R R AN AL RN IB 4T 1% R R 7 RO R
BT AR

FfE 521 (Freescale MQX™ RTOS for Kinetis SDK XI1) (3XR MQXKSDKGSUG) LIRERAE XX
ENIEENESEMAER

3.6.8 BEFHIEATI

28 20E B R\F 2 ARE MQX RTOS i BRI AL, RTFFESEI . E5RE B A%
EREBRHEENG, FNERERHEEATIEEHEE. HERPHHEER/NEE, 2
32 MLHIAE R fRALRHZE BN ZE S A

F5E RNTHERELBRFEE ERACREBNBBEEESEER, RESCEBAIAGRIATSMmIZFE MQX
RTOS W4 H., 7R ixIEE, BEELE MQX RTOS AFEE P ERIZAT, REEH
4miE¥ MQX RTOS PSP, BSP fMlEMtAZAt. FZ1EE, BSNEHRIZE Freescale MQX
RTOS .

& 3-35. JLE: EARESUERAIIAH

RESCHEFIAHFERTELTE wmsgg.h FEN | BESCEERAFAHFEARELTE Iwmsgqg.h FIE XM E .
M B

_lwmsgq_init BEREHREERAG,

_lwmsgq_receive MR8 BT HIRBUE R

_lwmsgq_send ERELHEBRIIFBN—FEE.

3.6.8.1 BEHEHBBAFINIIEKL
i3 i A _lwmsgq_init() 5 BOR #4410 52 8 20 BB

FEREZ A 2 fr, DAERS DI EM. SESVEEEREHE RS,
A 5 0 R B KU P2 B Y S

3.6.8.2 RiAHR

1£55 1813 _Iwmsgq_send() A M 528 90 B A S & X TH B . TR REIRSGHRITH R,
SR B /N 205 _1wmsgq_init() B % H 16 € B H B R/ ME PEEE .

WRAFNE W, EFSHEEFFR, SURREIRAN. hWArfeEHEREER
EIEF
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3.6.8.3 EUWIHER

£ 551833 _Iwmsgq_receive() R EU N E2 B R TH B AFIIRBUE B 1% ek BB H il e
B—REE, IR ZEEERBIHFEWX. ZEETAESFSH—1 R

WARBIAZE, BAES R En. MREEIGHEIS v, Al aefr =M &R
5,

3.6.8.4 Tfl: EFPiG/ARSFER

BER B A5 . 5 7 o/ Al 55 2 A 3 HR A 4 B 5 7 o/ IR 55 2R s IR IE O TH B
PR i o %2 B H BN S A

M55 B SS AL TH BT, Q% 3 & P imiE s, REFEHHE. WEEEE,
EFRHHEREIG KEE. FPmEFmRkFHEFARE—FHE, ReFRHEE.

3.6.8.4.1 HEENX

/* server.h */

#include <mgx.h>

/* Number of clients */

#define NUM CLIENTS 3

/* Task IDs */

#define SERVER TASK 5

#define CLIENT TASK 6

/* This structure contains a data field and a message header structure */
#define NUM_MESSAGES 3

#define MSG SIZE 1

extern uint32 t server queuel];

extern uint32 t client queuel];

/* Function prototypes */

extern void server task (uint32 t initial data);
extern void client task (uint32 t initial data);

3.6.8.4.2 HTEFPIR/IRFZ[ELHESIER

/* ttl.c */

#include <mgx.h>

#include <bsp.h>

#include <lwmsgqg.hs>

#include "server.h"

uint32_t server_queue [sizeof (LWMSGQ_STRUCT) /sizeof (uint32_t) + NUM_MESSAGES * MSG_SIZE];
uint32 t client queue [sizeof (LWMSGQ STRUCT) /sizeof (uint32 t) + NUM MESSAGES * MSG SIZE];
const TASK TEMPLATE STRUCT MQX template list[] =

{

/* Task Index, Function, Stack, Priority, Name, Attributes, Param, Time
Slice */

{ SERVER TASK, server task, 2000, 8, "server", MQX AUTO START TASK, O, 0},

{ CLIENT TASK, client task, 1000, 8, "client", O, 0, 0},

{ o}

7
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3.6.8.4.3 FRSSE}ESZNREB

/* server.c */

#include <mgx.h>

#include <bsp.h>

#include <lwmsgg.h>

#include "server.h"

/TS K¥ = = = = = - m o m

* Task Name : server task

* Comments : This task initializes the message queues,

* creates three client tasks, and then waits for a message.
* After recieving a message, the task returns the message to
* the sender.

void server_ task
(
uint32_t param

)

_mgx_uint msg [MSG_SIZE] ;

_mgx_uint i;

_mgx_uint result;

result = 1lwmsgq init((void *)server gqueue, NUM MESSAGES, MSG SIZE) ;
if (result != MQX OK) ({

// lwmsgqg init failed
} /* Endif */
result = 1lwmsgq init((void *)client gqueue, NUM MESSAGES, MSG SIZE) ;
if (result != MQX OK) ({
// lwmsgqg init failed
} /* Endif */

/* create the client tasks */
for (i = 0; i < NUM CLIENTS; i++) {

_task create(0, CLIENT TASK, (uint32 t)i);
}

while (TRUE) {
_lwmsgqg receive((void *)server queue, msg, LWMSGQ RECEIVE BLOCK ON EMPTY, 0, O0);
printf (" %c \n", msgl[0]);

_lwmsgqg send((void *)client queue, msg, LWMSGQ SEND BLOCK ON_ FULL) ;

}

3.6.8.4.4 EFIRESHKB

/* client.c */
#include <string.h>
#include <mgx.h>
#include <bsp.h>
#include <lwmsgqg.h>
#include "server.h"

JFTASK, = = = = = = e e m e e e e e e
*

* Task Name : client task

* Comments : This task sends a message to the server task and
* then waits for a reply.

A END* - - - - - - - - s oo —— oo */

void client_ task
(
uint32 t index
)
_mgx_uint msg [MSG_SIZE] ;

while (TRUE) ({
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msg[0] = ('A'+ index);

printf ("Client Task %1d\n", index);
_lwmsgg send((void *)server queue, msg, LWMSGQ SEND BLOCK ON FULL) ;
_time_delay ticks(1);

wait for a return message
/* wait f */
_lwmsgg receive((void *)client gueue, msg, LWMSGQ RECEIVE BLOCK ON EMPTY, 0, O0);

3. 6 8.45 MENMARER
1. %2 HR:

<MQX _DIR>/mgx/examples/msg

2. iEZ B (MQX™ RTOS for Kinetis SDK A1) (30A% MQXKSDKGSUG) K BUA
aé!lnﬂﬂ"ﬁ;ﬂl 5 AT 1% N AR PP 156 EA
3. BITRI BT

ip=3 feature="ksdk_integrated">1&% % (Freescale MQX™ RTOS for Kinetis SDK Xi71) (344

MQXKSDKGSUG),

3.6.9 {ESSEA%
feay A AL S5 A 51k

e ISR AEES.
o HATEAUEFZFE.
o SEHLH E X R A

% 3-36. JLE: ERESS

_taskq_create BEEEBSIFN (FIFO RALER) KRABREHZBAY,

_taskq_destroy HBRESIAS CGHEEAEFESHANGENHER) .

_taskq_get_value IREVMESRAFIK N,

_taskq_resume EREAFIIPRERNES, REBEFBAIIPHFABEES CGHEEBATEBS,
_taskq_suspend ERESHEEBNEETSAY (RMESFREBASIRHIBR) .
_taskq_suspend_task HERIFEECSHEEBNEEESAS (SMESHESIFRIER).

_taskq_test Wi Fr B E5BAS,
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3.6.9.1 GIEFNHERITSBATI

AR FERE AT ERAES R E, Wi 8 AL S5 A7 i HE B 5k B i H
_taskq_create() A G IZ AT ST . MQX RTOS 8L 55 A% Fi& [ BA B ID, £
Wt J5 48 A iZ BA B ID 3k 35 [AE S5 BA B .

EFATIARAEEFAIIESHTEIR. ERRZGERIR, FASEAREERMES
2% 1 B 4R 5L

1£55 7] DL A _taskq_destroy() ‘T = HUEH ERAL S5 BB o 40 SRAE S5 BB R AR AT 55,
MQX RTOS &R EA1# £ Ktz P\ 5.

3.6.9.2 ER(ES

{55 A i858 _taskq_suspend() K U745 < AE S5 A B B B T HERE . MQX RTOS #Ai
HaAE 55 BA B B HE R % AF S5 N AT (BB % AE 55 )

3.6.9.3 WME{ESH

115518 F _taskq_resume() A5 5 ZE AL S5 PN T P i HERC AOAE S5, S EE B AL S5 BAFI R
i £S5 . MQX RTOS K EH AL RAT .

3.6.9.4 Rfl: BFILSES
25 ISR 5. 55— E SR L% H T

service_task L5555 R HAME R T, SR AKX AL RR MY —RHE R . 1555 %)
BAEST, RIEWH BEEAYF . simulated_ISR_task 1E 551 F_time_delay()
FRADL R A MR R T, 2 AR S 2 B B R service_task.

3.6.9.4.1 {XRBRAHI

/* taskqg.c */

#include <mgx.h>

#include <fio.h>

/* Task IDs */

#define SERVICE TASK 5

#define ISR TASK 6

extern void simulated ISR task(uint32 t);

extern void service task(uint32 t);

const TASK TEMPLATE STRUCT MQX template list[] =

{

/* Task Index, Function, Stack, Prio,Name, Attributes, Param, TS
*/

{ SERVICE TASK,service task, 2000, 8, "service", MQX_AUTO START TASK, O, 0},
{ ISR TASK, simulated ISR task,2000, 8, "simulated ISR",O, 0, O},
{ o}
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void

* Tas

GEZ

* my_task_queue;

k Name : simulated ISR task

* Comments

*

void

This task pauses and then resumes the task queue.

simulated ISR _task(uint32_t initial_data)

while (TRUE) ({

_time delay(200) ;
_taskqg resume (my_task_queue, FALSE) ;

}

/TS H = = = = = mm

*

* Task Name : service task

* Comments :

* This task creates a task queue and the simulated ISR task
* task. Then it enters an infinite loop, printing "Tick" and
* suspending the task queue.

Bl Dl */
void service task(uint32 t initial data)

{

_task id second task id;

/* Create a task queue: */

my task queue = taskqg create (MQX TASK QUEUE FIFO) ;
if (my_ task queue == NULL) {

_mgx_exit (0) ;

/* Create the task: */
second_task_id = _task create(0, ISR _TASK, 0);

if (second_task_id == MQX_NULL_TASK_ID) {
printf ("\n Could not create simulated ISR task\n");
_mgx_exit (0) ;

}

while (TRUE)

printf (" Tick \n");
_taskqg _suspend (my_ task queue) ;

3.6.9.4.2 WMENAERF

1. ¥ 2 L H %!
<MQX DIR>mgx\examples\lwmsgqg
2. B ARY  (Freescale MQX™ RTOS for Kinetis SDK A7) (3044
MQXKSDKGSUG) 3k HUA < ANl A4 S A03a A7 2% R i A2 e B 35
3. BITRHRF-
FEE &5 Y (Freescale MQX™ RTOS for Kinetis SDK XI'1) (384 MQXKSDKGSUG) BAIREXNEx3

FNTASNESFARER.
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3.7 EH
MQX RTOS {24t T N EF R4, A1 F 48 ol ik & i 52 B T T Ak

3.7.1 MQX RTOS ErHI%%

YMHABFFIREITE, MQXRTOS 72N # AR — 1 FIE AT E H W) 64 A1t %L
Hro XN MQX RTOS 7B B IR it T — B AR KRBT [A] . 740, a0 SR &R h
B —IK, MQX RTOS K&t 584 4 S FIFE —IR.

3.7.2 MQX RTOS B [al}E E

MQX RTOS 1 N &R FF I [ 4R 45 4 64 A3 16 & Hh Wr B it B, B 5 R AR Fe 18 SR &
Wri, SRS A — 4 32 AR R, Ron B LU A W AR K AR O RE AR

B 18, MQX RTOS MEEAF T8 HaR HURS [B] . ERIE, B2 A2 P = B AL 31 Fir RE 1
RE B B3 Aff TR

3.7.3 HHEIAH

I TR AR 0 — A A LA, SR A TH A R AT 28 X B[R], AR AN Z R0 B (R BR (Rb/ =20
IR W& (RERTRE) B8 (B SRR R B B E) AR R.

3 3-37. LY FAEAH

_ticks_to_time KB B R IR N R/ =R B A
_time_add_day_to_ticks B REBURINEEZ AT A
_time_add_hour_to_ticks RN N7 NER N
_time_add_min_to_ticks BRI EEE R E .
_time_add_msec_to_ticks BEWRIMEEEE .
_time_add_nsec_to_ticks BRI 2B I
_time_add_psec_to_ticks BRI INEEE AT E,
_time_add_sec_to_ticks =y DAy RN
_time_add_usec_to_ticks BRI B B ]

_time_delay BENESEREENZEV .
_time_delay_for BEHESEREERENBEY (BEEFRE).
_time_delay_ticks BENESEREENBER.
_time_delay_until BESESER, BEIEEEERNERN L.
_time_dequeue MRS HIBRES (BES IDIEE).

TSN AR,
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#* 3-37. JLE: EAHEAH (HE)
_time_dequeue_td MREEIBATI P HIBRES (BESHERRFEE).
_time_diff RENAMO/Z R BRI 540 2 [R] (9D Z RV Bf A1 £
_time_diff_days FRENPA N2 A 8] =2 (8] 9 K B A E) 22
_time_diff_hours FRENPA/NE BB B) 2 8 B9/ BT B ) 2
_time_diff_microseconds IRERPANE B A 8] =2 8] A9 f R Bt i) 2
_time_diff_milliseconds RENPANE BB B Z BN ER BEZ,
_time_diff_minutes FRENPA T 25 B [ 2 [R) B9 0 B ) 22
_time_diff_nanoseconds IRERFR AN B 6 8] 2 18] Y gD Bt 8] =
_time_diff_picoseconds RENAANE B I 8] 2 BB AP RT R 2
_time_diff_seconds FRENF N B B[R] 2 [B] O R Bt R 2
_time_diff_ticks FRENPA N7 25 B[R] 2[R R R B ) 2
_time_from_date B3I B B RIERENR) /=R A i,
_time_get RIS R/ Z R B [E IR ERAE X B 1]
_time_get_ticks B RENREIRBREXNE (BEEENESEE).
_time_get_elapsed REUM R R AR 1ZAL B 2R E IR E T RIIERMCE SEE AR/ Z R0 et El.
_time_get_elapsed_ticks REVM R AR FEIZAER E R TR REN S EHR B SR A,
_time_get_hwticks REUM £ — B B I R RE R E B
_time_get_hwticks_ per_tick RIS B ENEGEER.
_time_get_microseconds IREVM £ — B E RN R M R M EN T EB RN .
_time_get_nanoseconds IREUM | — EHAME B i 88 P M B INAE Y T E B B VTP B
_time_get_resolution IREUBEAME E R 2R R T 2 B,
_time_get_ticks_per_sec IRERET SRR T AYSRE (BUBE/A N RN
_time_init_ticks FREEHIBEENRELSEM,
_time_notify_kernel A4 A ERESPTRE BSP A,
_time_set R EM/ZEREEE A E,
_time_set_hwticks_per_tick BESXNBENEHEER.
_time_set_ticks 1% BB RS VLIS A ).
_time_set_resolution 1% E BN E NP RRE,
_time_set_timer_vector 1% E MQX RTOS £ A AR EREEPHT EE,
_time_set_ticks_per_sec WERERMEGE (UBERNEN).
_time_to_date B/ ZR e E R B HEE,
_time_to_ticks BI/ZR R IR R,
mktime ¥omaEE (RprEEx) iR BHRRERR.
gmtime_r ¥ A AR EER A BNREIRT (ERRMARE (UTC) ).
timegm ¥ maeEgM (UTC MEIFER) HiRA BANERT.
localtime_r ¥ B AR RN DR ERR (RaEER).
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3.7.3.1 #/Z¥aTiE
R AT AR R A Z . X T AL B R A I [F], ACEERN Z M R S E R 2k,
TEEZH CPU % .
typedef struct time_ struct

uint32_t SECONDS;
uint32_t MILLISECONDS;
} TIME STRUCT, * TIME STRUCT PTR;

(MQX RTOS ZFH FMt) HIrH TIXLEFE.

3.7.3.2 BtEE

B ) B f b B R R R 58, XA B #HTLd It 1970 4£ 1 A 1 H UTC 00:00:00 PA
S ZSUN: RS

typedef uint32 t time t

3.7.3.3 @wEAtE

AT 7 N 2= O 11 7= W 2 D s 28 =2 i o 11 DR 88T T LTS - R
/DR CPU %R
typedef struct mgx tick struct

_mgx_uint TICKS[MQX NUM TICK FIELDS] ;

uint32 t HW_TICKS;
} MOX TICK STRUCT, * MQX TICK_ STRUCT PTR;

(MQX RTOS =% FMt) H/d T XLEFE,

3.7.3.4 HifiRYIA)

AT A& B MQX RTOS fEACFEER R s e & mnt Al & . 1551 A
_time_get_elapsed () 3k EULARY/Z#0 8 B A7 B I8 A B[R], =i A F
_time_get_elapsed_ticks() &k B DL i 25 B 18] Ay B 457 B9 ¥ 1 et 18] o
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3.7.3.5 HfE]9#iE

MQX RTOS J& gl £ 5% %5 B #A v 2 B 82 ISR, vl A Tk BB B[R 48R . 0
FE XT MQX RTOS B #r B [A] B9 55 #8 DL Je i 22 & AE W% . o ERE W A8
200 IR A E 5 ZF. F55181d_time_get_resolution() Bk Bk BUZ A& R 43 3 K|
18 _time_get_resolution_ticks() 3k HU A #D i & g By 40 3 2%

1£55 0] DL T i FH _time_get_elapsed () B4 £ 5k B DA GIRD 70 # 2 A% B9 VE dh i) 18], B J&
1# it _time_get_microseconds() 24 5k B b — vk J& AP X2 B 23 R W 210 B0 AE B D
¥

1£55 7] DL S i FH _time_get_elapsed () BR £ 5k B DA 29 F0 70 # 2 A% B9 VE di B 18], B J&
1813 _time_get_nanoseconds() 2R Bk B b — vk J& HA M X8 B 25 R 17 2 30 AE B g P
¥

1B 550 v PLaE o 8 F _time_get_hwticks() 22 $ R B b — ¥k A 7 21 B A8 7O 8 A0 T 2
WHL. AES AT LLE T iE ) _time_get_hwticks_per_tick() 2 %5 3k BURE 14 T 25 7 20 %

3.7.3.6 LEXIATIHE]

R E AN ] A PR 28 b AT 55 R) DL AR 1E 3L R B (B S B R G AR ic T BT R E B, B
] 2514 Fe At 7 48 0 B[]

VERWIIEE, 4aXthTE 2B SEZHE 19704 1 A 1 H 0:00:00.000 DL BB E . 7
FA 2 P T DL A _time_set() 3 I AP/ Z A0 b B4 W) S 5 B B, SR04 A
_time_set_ticksO)FE AT B RO BAI =25 HH#A, AT 5 2 4 X5 B TE] o

15518 F_time_get() 35 BU DL D/ 2 RD B4 B 46 X5F BsF 1], 2548 _time_get_ticks() 7% BX
DL B B0A B AT B 28 05T BT[]

o A RS2 R B S X B TR], A DA 1R RO 3R B A [ A AE -

 _time_get()5_time_get_elapsed()
 _time_get_ticks()5_time_get_elapsed_ticks()

R 5E FERIEAEENENEERERIEEEMNSE. XHETBHILENELRTEMESEN, BAEMESTERA
_time_set()=_time_set_ticks(), MME R4 XS B,

3.7.3.7 HBHEIRARTEIIER
Ry 5 B i% B b T DARD 2 B B TR 2 I TR 36 A B0 e ok B R] B RDZE AR R A BB AR 2 ek
SEETRISEAY (tm 45H9) HIRTRIE R .
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3.7.3.7.1 DATE_STRUCT

typedef struct date_struct

int16_t YEAR;
int1l6 t MONTH ;
int16_t DAY;
int16_t HOUR;
int16_t MINUTE;
int16 t SECOND;
intl6_t MILLISEC;
int16_t WDAY ;

int1l6_t YDAY;
} DATE STRUCT, * DATE STRUCT PTR;

(MQX RTOS =% FMt) H/d T XLEFE,

3.7.3.7.2 TM STRUCT

struct tm {

int32_t tm_sec;
int32_t tm_min;
int32 t tm_hour;
int32 t tm mday;
int32 t tm mon;
int32 t tm_year;
int32 t tm wday;
int32 t tm_yday;
int32_t tm_isdst;

(MQX RTOS =% FMt) HHdf T XLEFE,

3.7.3.8 &R}

1T 55 vl B B4R A RE I S BURHE4S 2 > MQX RTOS A4, 41 _msgq_receive.
_lwmsgq_receive. _sem_wait. _Iwsem_wait. _event_wait F1_lwevent_wait R %]

BB T TERE, T I IR R B 4 B B A 4 — YO

_time_delay(). _event_wait_all(). _event_wait_any(). _sem_wait(). msgq_receive()
F0_sched_set_rr_interval PR £ /D ERFIEE I A (Z#). ZBTEESE KT E
BFE, BURTREEKE. FAESEMREHR.

_time_delay_ticks() 0 2 /D S5 R AT 7 09T 2 TR
_time_delay_ticks(1) R 2 /D EF 58 — T & U,

_time_delay(0)F1_time_delay_tick(0)5 2 shed_yieldO R E0AH . ¥ F K TFERITH
BREL, LI ERAFERIE Y /N T R E RS HER R (L2 8A) BRI,
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1E5538mT DLaE i A _time_delay R RECEE A & B HER. HTBEEN G,
MQX RTOS £S5 MNAAEF i EERN T

3.7.4 ERTEE

ERT B AR, ATV BINAZERIE M. B FE T DUE B 28 04T an T #
fE:

o B AT ER BOFE AR 5 B TR AT ——21 MQX RTOS A2 B s AP, B 8 shiE
I 2L 55, FORUES E S 25 M AR FPfe E R Al . HEN SN, &
e 2L 55 = I H & 3@ A8 1 R R

o TE I R] A R B S A

F5E RATERLEBRTE LEARBIHREEMEEER, ENSAGRIATSEEE MQX AZH. B
TR ZIhEE, BEELMLE MQX AFEE XM B AIZAT, AREEFH T MQX PSP, BSP #
HNAHs, RTBEZEFMER, BESNEFHYIZF Freescale MQX RTOS .

£ 55 W ATE AR AT 45 A2 B[R] 2R 7 =5 FiT I [A) 260tk Bl — Beie @ I R e SR sh e i 2 . €
S 25 T A P i A0 T ) 2 4 6F B[]

R AR T M S Y B E I

o —IRMEERTES, LHEF—IR.
o JEIHAMEERT2S, ARIBIEEWINT A [EIFE ;e B . MMM SRS, MQX
RTOS &8N iZ E B 5.

7 3-38. LM {FHAEATSE

TE BB AR LETE timer.h FE LS E o

_timer_cancel BYUH 2R 5T R Y E A 88 18 Ko

_timer_create_component AR ERERA M,

_timer_start_oneshot_after BaEREE, E—ERNEERN (UEWHEN) EEN—X.

_timer_start_oneshot_after_ticks BEREE, FE—ERRERN (LUFEREMN) EEN—X.

_timer_start_oneshot_at BEERES, E—ERIEERNE (UM/ZEWRENEN) GBI —IR.

_timer_start_oneshot_at_ticks BIENEE, FE—BRisERE (EERENEN) BB —R.

_timer_start_periodic_at E FEHMENEE, E—REEMNE (UW/ZEVNENENY) B8
B,

_timer_start_periodic_at_ticks B ARMERE, E—EBEENE (LUEZNRRENMN) FB.

_timer_start_periodic_every FANEEEVHE B3 FEEERNEE.

_timer_start_periodic_every_ticks BANEEREHE B At ERES,

_timer_test M E R ER A1
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3.7.4.1 GIEENSFAML

MQX RTOS 7£ Al 2 5 B 53 45 44 B 2= 01 3 g B 23 4E S5 AR e AR HEAR K /N, 8T DL
i 4F A EATH F _timer_create_component()>& T 2 A i B B 2R H 4. BB BT
B R EERNTY, FFOME AT R B ERAE B S

B AN A 3 B 28 4, MQX RTOS M7 B 12 5 55 — IR B 51 € B 28 B
F) FH BRAE A

* 3-39. RINERNBESSHE

S BINME
E RS ESIEER 1
E RS ES R KN 500

3.7.4.2 BThER=F
£ 553813 DL s EUS 35 € B

_timer_start_oneshot_after()f1_timer_start_oneshot_after_ticks()
_timer_start_oneshot_at()f_timer_start _oneshot_at_ticks()
_timer_start_periodic_at()F1_timer_start_periodic_at_ticks()
_timer_start_periodic_every()#/i_timer_start_periodic_every_ticks()

AL S5 A X L B EU, MQX RTOS 23181 5K 78 i HY A€ I 23 A Z 3l A\ € i 2598 5K . 3
NS BRI, ST IE AN R AL

}n

=]
Fl

I

i3 RS NS AR B AR BT, |

3.7.4.3 BUERTRAIER2FIER

1£55 0] DL — 1~ _timer_start R 51| R BGRB8 2 B 230 R 7, HH
_timer cancel()%ﬁl(ﬁﬂimﬁkﬂﬁﬂiﬁ 32K

3.7.4.4 Rl FEHERES

Bl LED B S ki . — e & K5 LED, S—1THTXMH. EisEEM
MHEI —IX, 1)?‘11%"%7@ o
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3.7.4.41 TERSBKBRG

/* main.c */

#include <mgx.h>

#include <bsp.h>

#include <fio.h>

#include <timer.h>

#define TIMER TASK PRIORITY 2

#define TIMER STACK SIZE 1000

#define MAIN TASK 10

extern void main_ task(uint32 t);

const TASK TEMPLATE STRUCT MQX template list[] =

/* Task Index, Function, Stack, Priority, Name, Attributes, Param, Time Slice
*/
{ MAIN TASK, main task, 2000, 8, "Main", MQX_ AUTO START TASK, 0, 0},
} {0}
/A FUNC T L ON* = = = = = = o e e o o e e e e e oo
*
* Function Name : LED on
* Returned Value : none
* Comments :
* This timer function prints "ON"
FEN D, - = = = & = — o mm o m o o */

void LED on
(
_timer_id id,
void * data ptr,
MQX_TICK STRUCT PTR tick ptr
)

printf ("ON\n") ;
/A FUNC T L ON* = = = = = = m m e o o e e e e e oo
*
* Function Name : LED off
* Returned Value : none
* Comments :
* This timer function prints "OFF"
Bl T D */

void LED off
(
_timer_id id,
void * data ptr,
MQX_TICK STRUCT PTR tick ptr
)

printf ("OFF\n") ;

Task Name : main task

Comments

This task creates two timers, each of a period of 2 seconds,
the second timer offset by 1 second from the first.

* Ok K ok SN
*
H
b
n
=
*

void main_ task
(
uint32_t initial data

)

MQX_TICK STRUCT ticks;
MQX_TICK_STRUCT dticks;

_timer id on_ timer;
_timer id off timer;
/*
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** Create the timer component with more stack than the default
** in order to handle printf () requirements:
*
/
timer create component (TIMER DEFAULT TASK PRIORITY, 1024);
time_init ticks(&dticks, 0);
time_add sec to ticks(&dticks, 2);
time get ticks (&ticks);
time add sec to ticks(&ticks, 1);
on_timer = timer start periodic_at ticks (LED_on, 0,
TIMER . ELAPSED TIME MODE, &ticks, &dticks);
time add sec_to tlcks(&tlcks, 1);
off timer = timer start periodic_at ticks(LED off, 0,
TIMER ELAPSED TIME _MODE, &ticks, &dticks);
time delay tlcks(600)
prlntf "\nThe task is finished!");
timer cancel (on_ timer);
“timer cancel (off_timer);
_mgx_exit (0) ;

3.7.44.2 HMENBAERF
1. 3% F M HF:

<MQX DIR>mgx\examples\timer

2. 5% M (Freescale MQX™ RTOS for Kinetis SDK A7) (3044
MQXKSDKGSUG) 3k BUF 3 anef 44 2 F1 15 17 1% B2 FH 2 i 156 BA

3. ¥ (Freescale MQX™ RTOS for Kinetis SDK A1) (X4 MQXKSDKGSUG)
R IHIE T IZ MR P

RE I 25 8 1 A B B I AT — e — R H

B |

3.7.5 BERTEAIZE

BRIUER SR FRAN, AT RNAZE R, 2R IUE R & R P
JE ) 1 A AT

25 AT DLOEE — A FE B PR, 16 B VR s A 55 . 72 e SR AT 5 DA 0 —
B, L5 B A

& 3-40. JLE: ERARERENTS

’P‘i,&mﬁ‘f%ﬁﬁﬁiﬁbﬁ Iwtimer.h. RE M NEMF | BRERTENBFEARELRE wtimer.h. P E X IEMRE .

B

_lwtimer_add_timer_to_queue o] EHAERA SR IR 2 R E AT RS

_lwtimer_cancel_period 1) BR S HR M RA B E’Jﬁﬁﬁ ERES,

_lwtimer_cancel_timer TR B BV ER 14 RA B R ) — N E BT ES 6
_lwtimer_create_periodic_queue B BEEMRAS ( AF ? EREHER), MERMEESREMES,
_lwtimer_test Wi e B EBASI & HE AT 8]
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3.7.5.1 BIBE=EREMF

EFERBRII— 1T REREN S, BEE13 M _Iwtimer_create_periodic_queue()
PRE B — A B HAMERN B, DA #g a ZF & 35 2 LWTIMER_PERIOD_STRUCT #J
fest, ATHEEYIER (DLHEMER). SR8 B\ 5 Hbhk Fi
LWTIMER_STRUCT i /i _Iwtimer_add_timer_to_queue() 3R NER 25, X ER
SR, B RECE R

e SRS, =17 B E I E8 1E E BYIE R R AR

Pz BT BARBEAZENSR ISRIMETIETT, HZHT ISRRH (B ISR RE ).
MQX RTOS M K /)N AR 1558 I R 5 P 75 O AR = 1

3.7.5.2 BUHRZMAIBERERSZFIFR

55 AT DL ik LWTIMER_STRUCT i i _Iwtimer_cancel_timer(), M i B0
58 LB B B ) B i OR

1255t /T L@ o ik LWTIMER_PERIOD_STRUCT i
_lwtimer_cancel_period(), M IMHUE 2 & K€ B 23 B\ 5] _E /Y R A 8 B 55 -

3.7.6 FI'lW

REBIKN XA G A F BTN 5. AR B AR P75 B [l N AN B A2
Bf &5 (FIREH TAERIECE LB IR Ak 1), M= — 1 RARE. [Hl, M
Bl R g5 LA 2% RO R A LA AR s AR R AR — A BRI AE 55

[(hp=d NTERLEBRTE LMK BIBEFMEER, FITAAGRIAT2mIZERE MQX RTOS W&
e AT Wi ZIhee, EBEESLSE MQX RTOS AFEE X4+ B HiZEW, REEHRIFE MQX
RTOS PSP, BSP MEMNZAH., FZifE, BESNEHYIE Freescale MQX RTOS ,

MQX RTOS B[ 1AM AT MMESFRMAKFB 1. AR BT S A ek & i
i, BT DRy S A e @) — M B, B 0t, AES5E 1 1% e i [BME )
NEIIR, MREFEBNITRAELESEREITRH, MQX RTOS £ — X FZiXx
AP 25 H B B R R 1R AL B BE A5 TR B B 1R B R

Freescale MQX™ RTOS for Kinetis SDK Fi /157, Rev. 2, 04/2015

96 Freescale Semiconductor, Inc.




g |

% 3 E £A MQX RTOS

*&341. JLE: EAEMNH

fﬁzﬂ R AR LS watchdog.h REXMEMME | B TAERFELRE watchdog.h FE LS E .
_watchdog_create_component BIEE ([ TRAH,

_watchdog_start BHIREREI 1A (WRINUZEWHEN),
_watchdog_start_ticks BHREBEIA (WREILUEZEREN),
_watchdog_stop FIEE T,

_watchdog_test WRE ([ TRE S,

3.7.6.1 GIBBIIHMAHAHS

B SSRE BT TMA M, MR FOHE TR A
watchdog_create_component() >k ‘2 ZC i 01 &% 20 14, 18 F B 75 2252 4L 5] BR 1 e B
BBy T ) B AE T BB B MQX RTOS M B R E R F8 4t -

g
ﬁ&

3.7.6.2 EHHEMENH
1155 3L A LU B BOR B s s B & T 10

o Bl'1MiE i Z w5 T Z#2 Wi H_watchdog_start().
o Bt 2 B T B b g g 2 N A _watchdog_start_ticks() .

MRAEFZEE T TR A 8 ILET T, MQX RTOS & & 1k sk$i.

3.7.6.3 FLLEIH
£ 553813 i F_watchdog_stop() bl 5= (L & 15,

3.7.6.4 Tff: FERHEBH

1B 557 M e B B R b 1) 2 BB T A 8 e 42 0k Rk
(handle_watchdog_expiry()). RGBSR E 2 W EHEIMET 1. ATHIILE]
FRER, B 2 BNEIESR BB TR,

/*watchdog.c */

#include <mgx.h>

#include <bsp.h>

#include <watchdog.h>

#define MAIN TASK 10

extern void main task(uint32 t);

extern void handle watchdog expiry(void *);
const TASK TEMPLATE STRUCT MQX template list[] =
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/* Task Index, Function, Stack, Priority, Name, Attributes, Param, Time Slice
*/
{ MAIN TASK, main task, 2000, 8, "Main", MQX AUTO START TASK, 0, 0},
} {0}
/*FUNCTION* = = == = = = = = = = = = m e e e e e e e e e e e e
*
* Function Name : handle watchdog expiry
* Returned Value : none
* Comments :
* This function is called when a watchdog has expired.
F N D ¥ = = = = = = = = m e e e e */

void handle watchdog expiry(void * td ptr)

printf ("\nwatchdog expired for task: %p", td_ptr);

JFFUNCTIONY = = = = = = = = = o o — o oo oo
*

* Function Name : waste time

* Returned Value : input value times 10

* Comments :

* This function loops the specified number of times,

*

essentially wasting time.

_mgx_uint waste_time
(
_mgx_uint n

)

_mgx_uint i;

volatile mgx uint result;

result = 0;

for (i = 0; 1 < n; i++) {
result += 1;

}

return result*10;

}

JFTASK, = = == = = e e m m e e e e e
*

* Task Name : main_task

* Comments

* This task creates a watchdog, then loops, performing

*

work for longer and longer periods until the watchdog fires.

void main_ task
(
uint32 t initial data

)

MQX TICK STRUCT ticks;
_mgx_uint result;
_mgx_uint n;

_time init ticks(&ticks, 10);

result = watchdog create component (BSP_TIMER INTERRUPT VECTOR,
handle_watchdog expiry) ;

if (result != MQX OK) ({
printf ("\nError creating watchdog component") ;
_mgx_exit (0) ;

n = 100;
while (TRUE) ({
result = watchdog start ticks(&ticks);

n = waste_ time(n);
_watchdog stop() ;
printf ("\n %d4d", n);
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3.7.6.41 MENEERF
1. 3% Z I HF:

<MQX DIR>mgx\examples\watchdog

2. % (Freescale MQX™ RTOS for Kinetis SDK A7) (3044
MQXKSDKGSUG), %k BUA 5 an ] A4 B A im 17 1% N 12 FF RV 156 o
3. #% 8 (Freescale MQX™ RTOS for Kinetis SDK A7) (X4 MQXKSDKGSUG)
H R HEITIZ N T
LEITRBEAR, FEFSRKREBHL 2L &,

B3 |

3.8 AIEBAHEHMEE

MQX RTOS i#:d Wik 52 F (ISR) SRACFRBEAF TR % . ISR ARIES; B
— Fob Ao B A4 H b S TR A e B2 B N B R e AR . ISR BEFH CIEE
Y5 . ISR WITHEERT BEBL45 -

o AR HRALIR S
o HIREEIRFAM
 MIEHKRIES

2 MQX RTOS #H ISR B, Ef&i#E— 7N HIEF3 % ISR B B M HEFE X
SH BN, SEOTDLR A SRAC B B AR S-S B8 5T

(W3 [SBTRIEOESERTOHIE, 0 ISR AR A BT, |

AIAES 20 M — 2 ISR HEY AT, BURBURT MR S5 R Breg 582k . [HIE, ISR PAfT R

AT /DR A ISROE A T 5 ek . SRJEHEYR E 55 10 0 S 2R i AL ke B A
%%1*1* R L. ISR RIS Mg e AL Suiss: EURBREMN. FHE.
RERESE. F5E. HE. BERHEBFISUES,

MQX RTOS ##t—1 W% ISR, PLILIEE ME . MNAZ ISR FE4E ] HAth ISR Z Hiiz
1T, FFHPITLL T HRAE:

o RETEIESH LT,

o UIH B o KT HERE

o A& @& ISR,

o £ ISR R[E)E, WEREMILEMELESFHI LT L,

L‘l

Freescale MQX™ RTOS for Kinetis SDK Fi /157, Rev. 2, 04/2015
Freescale Semiconductor, Inc. 99




g |

wsz PHT IR E
4 MQX RTOS B, &2 Al G Bl B H 7 % 2 BN N A% ISR (_int_kernel _isr() ).

% ISR IR [ ) N4 ISR B, A0SR ISR w48 B94E 5500 Se 20 T Hp W B 0 3 B0 A 554 58
2%, MNAZ ISR HATIES o ECH#RAE. XEWE AT sMESSHY BN SUBRAF, B
B S R AT 55 A A B BT S5

PLTFEZEERT MQX RTOS 42 A4 &b ¥ A i .

first_user ISR .
) %
s 14/ first_user_ISR+1
T%
= iz || ;
ISR
=
L 7%
last_user_ISR
@ 3-3. ShaEehig
_int_disable 2 RE T,
_int_enable B AR,
_int_get_isr KBEEHRSTH ISR,
_int_get_isr_data FREX A AR X Y BdE HE £
_int_get_isr_depth IRENH BT ISR HWEIRERE,
_int_get_kernel_isr IREX A T 9 4% ISR,
_int_get_previous_vector_table IREXH MQX RTOS B3R Z R F i mERIES
_int_get_vector_table RENY Bl R T R 2R AE
_int_install_isr EHNARFENH ISR,
_int_install_kernel_isr FHHNZ ISR,
_int_install_unexpected_isr # _int_unexpected_isr()Z % N ERIA ISR,
_int_kernel_isr ZRIANHZ ISR,
_int_set_isr_data R BIEE R MAEXNHBE.
_int_set_vector_table BREmMERNE.

Freescale MQX™ RTOS for Kinetis SDK Fi 15/, Rev. 2, 04/2015

100 Freescale Semiconductor, Inc.



% 3 E £A MQX RTOS

3.8.1 gt hiErsbiE

2 MQX RTOS B#ilt, BE&#itib ISR £, HPEENMNTE&ERmSBHAD,
BMANOEES:

« AT HM ISR WHE%.
« EAZ LR ISR BT .
« f5 M ISR 7 MANATIEET

=¥, ORISR HBIA ISR _int_default_isr(), 4 FHZEVEDAIES .

3.8.2 EHNAEFENHISR

1#d_int_install_isrO 2, AR FERDH N AR FE XH . i€ 8 ISR SREL
R T & 2B B MQX RTOS i F B ISR 7EM) G0 834457, B2 #2 FE AN RZERAT % BUR
AE.

FF_int_install_isr() R 38 S E B

o g5

o ISR PR AUIE &

* ISR %4

o FZFHFEFFRE SCHY ISR 3 5 7] DLHAT DA T #AR MR 55 R M5 5

o IHEEML (_event_set()).

s KMRERIESE (_Iwsem_post()).

o RAIEEFTE (_sem_post()).

o [M{HBAFAEHEE. ISR LN RGIH BT HZIKE B (_msgq_send 7
1)

(MBE | ISR HEEBHMBEMHREMEA_msg_alloc(). |

o BFIEAMEFMNAESAFIFHERE, XBFFEAEFMANAE S BN AE S5 A G
A LR E R AN AR ERNES EETE (_taskq_resume()).

3.8.3 ISR RE#I
TEEAEHTHETF ISR RAIRE A,
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A
xS E
3.8.3.1 ISR T sEIF IR EL
AR ISR A DL MMEE %, MQX RTOS ¥R [H145 1%

R 3-43. ISR T EeEH AW R
A 2K

&SN _event_close() _event_create() _event_create_auto_clear()
_event_create_component() _event_create_fast()
_event_create_fast_auto_clear() _event_destroy() _event_destroy_fast()
_event_wait_all Z%_event_wait_any #7%|

REREH _lwevent_destroy() _lwevent_test() _Ilwevent_wait %%l
REFHE _lwlog_create_component()
RELHEBS _lwmsgq_send()

(HFEHA LWMSGQ_SEND_BLOCK_ON_FULL
LWMSGQ_SEND BLOCK_ON_SEND #r&HT)

_lwmsgq_receive()

REFESE _lwsem_test() _Ilwsem_wait()

A& _log_create_component()

HE _msg_create_component() _msgq_receive 2%

ERE _mutex_create_component() _mutex_lock()

wa _name_add() _name_create_component() _name_delete()

gl _partition_create_component()

BES8 _sem_close() _sem_create() _sem_create_component() _sem_create_fast()

_sem_destroy() _sem_destroy_fast() _sem_post() ({XfR™EEFSE)
_sem_wait %%

1INl _taskq_create() _taskq_destroy() _taskq_suspend() _taskq_suspend_task()
_taskq_test()

RS _timer_create_component() _timer_cancel()

LAk _watchdog_create_component()

3.8.3.2 ISR T RIiFARYEREL

ISR A2 MQX RTOS i, XA fe = SR ZE TS E BT KR E . XK
FALHE

o _io_RHIHHIRE 5 AL
e _event_wait 5|
_int_default_isr()

e _int_unexpected_isr()
_klog_display()
_klog_show_stack_usage()
_lwevent_wait %%
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 _lwmsgq_send() (2%41#f LWMSGQ_SEND_BLOCK_ON_FULL E{
LWMSGQ _SEND BLOCK_ON_SEND #7& i)

* _lwmsgq_receive()

o lwsem_wait % %]

 _msgq_receive # 5

* _mutatr_set_wait_protocol()

e _mutex_lock()

e _partition_create_component()

e _task_block()

« task create() 1 _task_create_blocked()

o _task_destroy()

* _time_delay % %))

e timer_start & %

3.8.3.3 A I ik A

TTJ;?'%?}EWSE(NMI)T@@E?@T e EAZE IR (k) B I, BT RLFE MQX RTOS
SR e o Af R X A e T, NG NMI R 52 0 204 N A% ISR H R 33 n & 3R
(f# A _int_install_kernel_isr() B4 £ A =2 _int_install_isrO&%% ). NMI iR 5552 F A
TR A AE{T MQX RTOS API 4%k .

BEER, RAEIMEEAMT RAM ﬁﬁ/ﬁ‘ ), 443 A _int_install_kernel_isr()id A
(EZ W AE g e C B MQX RTOS = EP ) MQX_ROM_VECTORS & 115 ) .

3.8.3.4 MQX_HARDWARE_INTERRUPT_LEVEL_MAX EiE &%

FER LG 2P & B, AT A IR SE AT AR O AU EE
MQX_HARDWARE_INTERRUPT_LEVEL_MAX
(MQX_INITIALIZATION_STRUCT HHJFEr) KMART BEFER AT H T2k . X SERR
R THE T & E SR REPRIERETE MQX RTOS MAZIATHI 725 R 55,
M AE ZE B R AT BEf 45 . M MQX RTOS fAERE, BaX LR R\ A =2 3k Bk o
Wr, 5 NMI A B A A R 8RR .

TRILE T HESY#:3 2L MQX_HARDWARE_INTERRUPT _LEVEL_MAX W&
YR XA Se kB, F2E N SR/BASEPRI 3 77 28 U 1H o
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3
4

4
A

e
xRS E
PL ColdFire “F & A1, 4 MQX_HARDWARE_INTERRUPT_LEVEL_MAX %4 7
IR SR A 4 BIMESE, &5 3 SR FHEREEREE 2. XHIHMRERIKLT 3 /9
H TR BE R T IZAE 55
%k 3-44. EHAT ColdFire YN FARESEERANTE
MQX_HARDWARE_INTERRUPT_LEVEL_MAX {&# SR Z17.88(&

MQX_HARDWARE_INTERRU EFLER

PT_LEVEL_MAX
0 1 |2 |3 |4 |5 |6 |7 |
0 TRF. BREHRN MQX_HARDWARE_INTERRUPT_LEVEL_MAX=1
1 0 0 0 0 0 0 0 0
2 1 0 0 0 0 0 0 0
3 2 1 0 0 0 0 0 0
4 3 2 1 0 0 0 0 0
5 4 3 2 1 0 0 0 0
6 5 4 3 2 1 0 0 0
7 6 5 4 3 2 1 0 0
8 RAR¥F. BHEMN MQX_HARDWARE_INTERRUPT_LEVEL_MAX=70

TE £ T Cortex®-M4®F1 Cortex®-ASCHNZRIF & L, MQX RTOS H W ib# i%it X
fh 7. Kinetis K &% MCU X #F 16 R4 WL ek . MQX RTOS M5t {8 %k <5
% (0,2,4,.,14) HT MQXRTOS MHERF, M&EHFEHR (1,3,..,15) HEHNFHRAE
. MQX RTOS Iz FE &4 8 0-7, h MQX RTOS Rz #2 5 2% 0-7 B FE {4
AR FER (0. 2-14) BYBLG R 7E_bsp_int_init() R EHIZE B,

1 A 40 N AR FE Kinetis K _E 22 % MQX RTOS A FE LAY ISR:

_int install isr(vector, isr ptr, isr data);
_bsp _int init(vector, priority, subpriority, enable);

M E—JENZEE RS (Fla, LLWU 24 37, 7 MCU 3k X4 #) IRQInterruptIndex
HE L)

e S h—r Wr IR R e 2. TUIFE:
MQX_HARDWARE_INTERRUPT_LEVEL_MAX 5 7 Z [B1B94F &= 5 (X E &
WAEW), BEB/N, s

T e % —Kinetis K S E & TR
J& Fl—TRUE £/~ £ NVIC = 3 i 5 i i & R
fii DL ARIS #E Kinetis K B ZK A% ISR (5% MQX RTOS):

_int install kernel isr(Vector, isr ptr); /* works only for vector table located in the RAM
*/

_bsp_int init(vector, priority, subpriority, enable);
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%8 3 ¥ £/ MQX RTOS
mE—IENZEERS (a1, FIMI1 A 79, 7£ MCU =k X 4#J IRQInterruptIndex
HE X))o
e Rk—p BRI g . RIFE: 0 (mEILERFE) £ 7,

F 1 e f—Kinetis K A~ B & FL R
J& Fi—TRUE /R #£ NVIC H & I H 7 1] &

BIEE, BT ARMOREA BT R HEARREYE, NAZ ISR ATLLR AT B A
voidmy_kernel_isr HAE) C & F KA

RNEHESA R A0 A Al MQX_HARDWARE_INTERRUPT_LEVEL_MAX {HAY
ARM Cortex®-M4 BASEPRI Z 7 HM F R~ HE, REANFFTHTHTRE
ded . =T BASEPRI HFEEHIWHA, B0 (ARM =EF#).

Fffl: BASEPRI=0x20, & i2k5 54 0x2, 750k RGBS 1 5 0 &) i
A BT WAL % -

% 3-45. EATET ARM Cortex®-M4 N ENTEESREERNTE
MQX HARDWARE INTERRUPT LEVEL MAX {ERY SR F1F2£E

MQX_HARDWARE_INTERRU EFLER

PT_LEVEL_MAX
0 1 |2 |3 |4 |5 |6 |7 |
0 TRF. BREHRN MQX_HARDWARE_INTERRUPT_LEVEL_MAX=1
1 0x20 0x40 0x60 0x80 0xA0 0xCO0 0xEO 0
2 0x40 0x60 0x80 0xA0 0xCO OxEO 0 0
3 0x60 0x80 0xA0 0xCO 0xEO 0 0 0
4 0x80 0xA0 0xCO 0XxEO 0 0 0 0
5 0xA0 0xCO 0xEO 0 0 0 0 0
6 0xCO0 0xEO 0 0 0 0 0 0
7 OxEO 0 0 0 0 0 0 0
8 RR¥F. BREMN MQX_HARDWARE_INTERRUPT_LEVEL_MAX=70

NEMES e B A A F MQX_HARDWARE_INTERRUPT_LEVEL_MAX {HH#Y
ARM Cortex-A5 H UL R i ZFF 25 (GICC_PMR - GIC HFF85) {EINT R
e HE, XEAVEFTHTREMESR. KT GICC_PMR FEHUH, &
Z 0 (ARM @ FIriE 6l 85 (INTC) ZRAGFIAED .

% 3-46. EATET ARM® Cortex®-A5 N FE &AM FARMESHEERFNARE
MQX_HARDWARE_INTERRUPT _LEVEL_MAX {EH SR F1F&&

MQX_HARDWARE_INTERRU EZEER
PT_LEVEL MAX

0 1 | 2

3 |4 5 E i |
T — TN B ...
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= PR FE
% 3-46. EATET ARM® Cortex®-A5 N ¥ &N FRIESE AR FTE

MQX_HARDWARE_INTERRUPT_LEVEL_MAX {5/ SR F 7888 (&%)

MQX_HARDWARE_INTERRU FSEER

PT_LEVEL_MAX

0 TR, BHEKRN MQX_HARDWARE_INTERRUPT_LEVEL_MAX=1

1 0x20 0x40 0x80 0xA0 0xCO 0XEO OxFF OxFF
2 0x40 0x80 0xAO 0xCO 0xEO OxFF OxFF OxFF
3 0x80 0xAQ 0xCO 0xEO OxFF OxFF OxFF OxFF
4 0xAO0 0xCO OxEO OxFF OxFF OxFF OxFF OxFF
5 0xCO 0xEO OxFF OxFF OxFF OxFF OxFF OxFF
6 OxEO OxFF OxFF OxFF OxFF OxFF OxFF OxFF
7 OxFF OxFF OxFF OxFF OxFF OxFF OxFF OxFF
8

FR%F. BHEKRN MQX_HARDWARE_INTERRUPT_LEVEL_MAX=7

3 F Freescale PowerPC®£: 1 ARM® Cortex®-MO+2844, N HETFTBITHES

AR B IR Se R, I B A SN W & B _ine_disable 22/, Ttit
MQX_HARDWARE_INTERRUPT_LEVEL_MAX #1415 %€ »

3.8.4 FEMEA ISR

% MQX RTOS 4b# A iy, <=1 F_int_kernel_isr(), DL {42 — W ALHT,
Bk A5 H T g = BROA ISR

o NLFRR PP R X 1% A W 5 2 S R A AR P E CHT TSR

o Fkr4m 5 7E ISR EWE b

N7 2 P A BL{E i _int_get_default_isr() 7k BUER A ISR HITE4T .
N TR A DL MCERIN ISR, IR EFTid,

* 3-47. BIAISR

ZRIA ISR iR BTG

_int_default_isr % MQX RTOS Bah A, B HEZENBRIA ISR, [182K: _int_install_default_ isr()
TLBEEMFES,

_int_exception_isr i% 8 MQX RTOS REALE, Z%: _int_install_exception_ isr()

_int_unexpected_ isr 5_int_default_isr()#81t,, {ExxfmEEEZIER | %35 _int_install_unexpected_ isr()
INEHIE, RBIRGEAF
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3.8.5 AHEFE

AT SEEL MQX RTOS i 4bEE, B A A2 7 B2 A _int_install_exception_isr() 114 £,
¥ _int_exception_isr()3= B AERIN ISR, AT, HALET miE SR F R, <M
_int_exception_isr() M 5. 7 AR, HRE_int_exception_isr()FAT DL A

o MBHEFIEAEBITH BFELESZFH ISR B &L T 7%, MQX RTOS £i51T
ISR; MR ATEEES FH ISR, MQX RTOS <=i@ it i i _task_abort() i %k £ 1k
£5%.

o WY ISR IEFEBITH HAFTE ISR 74 ISR B &4 T 7%, MQX RTOS &4 1k
IEFEIZfTHY ISR, FFi5fT ISR 7¥ ISR,

o PRFGEIT P IRTHER AR R TR H £ 4 Z s /TR ISR E 515 B

BoE &R MQX RTOS 7% ISR WEF M BENESTER, WE2BRERREHN
MQX_CORRUPT_INTERRUPT_STACK #J_mqx_fatal_error():& %%,

3.8.6 L ISRFE

AR LA ISR 23— ISR 78 A4. IR AE ISR T & £ 7,
MQX RTOS < afRFE 21k ISR. RN AR FARER T H 04/H, MQX RTOS
P H B LR ISR,

% MQX RTOS i F 7 Gy, B RA% .

o i ISR Y=
ISR #(HETE 4t
e RIS

o 5 HE MY HE AR M HE
% 348. JLE: HEISR &F

_int_get_exception_handler REAT ISR HE a1 72 aARIELH,
_int_set_exception_handler RERATHMAYET ISR RE AR,

3.8.7 WIEBIEZHRE

WREF ST DA AR, BRI MQX RTOS A MES 7
AN
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o= PR FE
_task_get_exception_handler REMES HFE AW,
_task_set_exception_handler BEISZREIW.

3.8.8 Rffl: &£EISR

%% ISR DABKEL P AZ 8 B 83 T . % ISR 5 /7 — ISR S BE#E Ok, 5% /2 BSP #2HtiY
JEI H) = B 2% ISR

/* isr.c */

#include <mgx.h>

#include <bsp.h>

#define MAIN TASK 10

extern void main task(uint32 t);

extern void new tick isr(void *);

const TASK TEMPLATE STRUCT MQX template list[] =

/* Task Index, Function, Stack, Priority, Name, Attributes, Param, Time Slice
*/
{ MAIN TASK, main task, 2000, 8, "Main", MQX AUTO START TASK, O, 0},

{ o}
typedef struct

void * OLD_ ISR DATA;
INT ISR_FPTR OLD_ ISR;
_mgx_uint TICK COUNT;
MY ISR STRUCT, * MY ISR STRUCT PTR;
FTGR* = = — — = m m m e e

ISR Name : new tick isr

Comments
This ISR replaces the existing timer ISR, then calls the
old timer ISR.

* Ok %k ok N

void new tick isr
(
void * user_isr ptr

)

MY ISR STRUCT PTR isr ptr;

isr_ptr = (MY_ISR_STRUCT_PTR)user_isr ptr;
isr ptr->TICK COUNT++;

/* Chain to previous notifier */

(*isr ptr->OLD ISR) (isr ptr->OLD_ ISR DATA) ;

}

2 X<
*

* Task Name : main task

* Comments

* This task installs a new ISR to replace the timer ISR.

* It then waits for some time, finally printing out the

* number of times the ISR ran.

void main_ task
(
uint32_t initial_data

)

MY ISR STRUCT PTR isr ptr;
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isr ptr = _mem_alloc_zero(sizeof (MY_ISR_STRUCT)) ;
isr ptr->TICK COUNT = 0;
isr ptr->OLD ISR DATA =
int _get isr data(BSP TIMER_INTERRUPT VECTOR) ;
isr ptr->OLD ISR e
int get isr(BSP TIMER_INTERRUPT_VECTOR)
_int install isr(BSP_TIMER INTERRUPT VECTOR, new_tick isr,
isr ptr);
_time delay ticks(200);
printf ("\nTick count = $d\n", isr ptr->TICK COUNT) ;
_mgx_exit (0) ;

}

3.8.8.1 HENAERF
NN AE S

<MQX DIR>mgx\examples\isr

2. 5% M (Freescale MQX™ RTOS for Kinetis SDK A7) (3044
MQXKSDKGSUG) 3k BUE 5 dnf] 44 @01z 17 1% N2 AR R Y i B .
3. #% M (Freescale MQX™ RTOS for Kinetis SDK A7) (X4 MQXKSDKGSUG)
W BB IS AT % R R R
FALS T~ R ISR i B BB

T |

3.9 #illTH
1 TR 4 LT 4 A

i EHAL»
e BERHE
« N B &
o HEARM B OLE R

391 B=E

i?%iﬁﬂ‘@ﬁﬁ%z)?%‘%%iﬂ%?é?ﬁyF*{RE’JTE.u, MR IREE i B AT EN

MRHAER. MRMABRFIER T AENGER, RGOS o X 245 85

%Eﬁmfﬂ%h}fﬁ% TACTHIER . AR ARAE BB A I R (DAY B RR R ), R
2 I AT DUR RE R #2 P 72 A I A PR A BB IR), DT T 2 ARG AL R B ARG
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4
A

|
o LE
FE RATERLEBRTE LEAMRBIHREEESEER, AEAHRIAT2RIZE MQX RTOS WiZH,

T MR ZThEE, BEELE MQX RTOS AP EE X4 5 BiZigM, ARG EFHwiE MQX RTOS
PSP. BSP %D,H\ﬂﬁlj\]’fﬂﬂﬁo FLI1FE, BSNEHRmIZE Freescale MQX RTOS ,

@i H S, BB BIRETEARZ 16 MHEFHNHETHRE. 8MEEYE
—FE IR B B EAE I EE (LA EERR ) — T F55 M
Rz PR e 5 SR B

‘13—% 3'50 /E/l_.\ {EFH H /0N

g{iﬁﬁﬁiﬁbﬁ log.h FENMEMANE | BEERARLTR log.h PE LNEMTIE .
_log_create BB X,

_log_create_component a3 B ERE M.

_log_destroy HEAF

_log_disable 2 1FHERIEF.

_log_enable BAARIEF.

_log_read BEEAE,

_log_reset ENAERHNE.

_log_test Wizt B BB

_log_write EXNBE,

3.9.1.1 GIEBEAHF

AT DUAE B _log_create_ component()miﬁiﬂlﬁﬂi_ﬁu Hip. MRATAHANE,
MQX RTOS & &N AR B RO H H s NZ H SR,

3.9.1.2 GIEAFXR
EAEAE, T5ZEFHAH _log create)FFH18 &

- HE%wS, JWEA 0 2 15,

o BAE HE R M i K _mgx_uint £ (BFE45k).

s HEWEMITA. BRAMTARASHEARE. B—HMITARFHESEREN
%H.

3.9.1.3 HEFZFEHMNER

BMAEFHEE—1THE L (LOG_ENTRY_STRUCT), /Gl ZRNAERFE X
HY B
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typedef struct

_mgx_uint SIZE;
mgx_uint SEQUENCE NUMBER;

uint32 t SECONDS ;
uintlé_t MILLISECONDS ;
uintle_t MICROSECONDS ;

} LOG_ENTRY_STRUCT, * LOG_ENTRY STRUCT PTR;

(MQX RTOS =% FMt) H/d T XLEFE,

3.9.1.4 EANBFE
£55181d _log_write) KI5 A\ H &

3.9.1.5 ZHARE

E£55ET A A _log_read O EUEELH &, FFiEE ATEL, TR B FHIEEC 40
T

o IEHAHTHIARH

o EEURIHMSZH.
'%WT—ARE(%&WWEW HECEHEH).
o PEEUFMH PR B 1H #9255

3.9.1.6 FEAHMBAHEZEEA
AT A AL 55 #R W] LAE log_dlsable() ISR RS W, AR E 540 AT LA

_log_enable()J5 i HEE A

3.9.1.7 Eﬁi HE
B AT PLIE T log_reset() BRI EUR: H & NA B AL A A B LR IRES.

3.9.1.8 Rfl: ERHEZE

/* log.c */

#include <mgx.h>

#include <bsp.h>

#include <log.h>

#define MAIN TASK 10

#define MY LOG 1

extern void main _task(uint32 t initial data);
const TASK TEMPLATE STRUCT MQX __template list[] =
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/* Task Index, Function, Stack, Priority, Name, Attributes, Param, Time Slice
*/
{ MAIN TASK, main task, 2000, 8, "Main", MQX AUTO START TASK, 0, 0},

{ o}
Vi

typedef struct entry struct

LOG_ENTRY_STRUCT HEADER;

_mgx_uint C;
_mgx_uint I;
} ENTRY STRUCT, * ENTRY_ STRUCT PTR;
J VNS R e et e
*
* Task Name : main_task
* Comments
* This task logs 10 keystroke entries then prints out the log.
A END® - = = = = — — m m mmm m oo oo . */

void main_ task
(
uint32 t initial data

)

{
ENTRY STRUCT entry;
_mgx_uint result;
_mgx_uint i;
uchar c;
/* Create the log component. */
result = log create component () ;
if (result != MQX OK) ({
printf ("Main task - _log create component failed!");

_mgx_exit (0) ;

/* Create a log */

result = log create (MY LOG,

10 * (sizeof (ENTRY STRUCT) /sizeof (_mgx_uint)), 0);
if (result != MQX OK) ({

printf ("Main task - _log create failed!");

_mgx_exit (0) ;

/* Write data into the log */
printf ("Please type in 10 characters:\n");

for (i = 0; i < 10; i++) {
c = getchar () ;
result = log write (MY LOG, 2, (_mgx uint)c, 1);
if (result != MQX OK) {
printf ("Main task - _log write failed!");

/* Read data from the log */

printf ("\nLog contains:\n") ;

while (_log read (MY LOG, LOG_READ OLDEST AND DELETE, 2,
(LOG_ENTRY STRUCT PTR) &entry) == MQX_OK)

{

printf ("Time: %$1d.%03d%03d, c=%c, i=%d\n",
entry.HEADER.SECONDS,
(_qu_uint)entry.HEADER.MILLISECONDS,
(_mgx_uint)entry.HEADER.MICROSECONDS,
(uchar)entry.C & 0xff,
entry.I);

/* Delete the log */
_log destroy (MY LOG) ;
_mgx_exit (0) ;

}

3.9.1.8.1 HMENARERF
1. &2 E F:
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<MQX DIR>mgx\examples\log

2. 5% M (Freescale MQX™ RTOS for Kinetis SDK A7) (3044

MQXKSDKGSUG) ZREUA K anfl 44 3E Aim 17 1% B2 #2 Fr B9 B

% 3 E £H MQX RTOS

3. #% M (Freescale MQX™ RTOS for Kinetis SDK A7) (3X#4 MQXKSDKGSUG)

H A I BB AT % N R PR

4. IEHINTERI BN 10 TF 1T,

ZRFRICRXEFT RS G

J:j_lg‘/j_‘l7 E] o AR E

|Bﬁ5$ |1ﬁ i® {Freescale MQX™ RTOS \[]) X LURBBXTHFNIEENEZIFAREE

3.9.2 BRERHE

%ié&ﬁluﬁalu*ﬁ1jw (JI_LIAEIAL» ), @ﬁU\TIX%U

s FPERERBH S PRIFTA K B R/NIHERE .
« AIUERRER TSN E A RREE RS,
o BRI H A R RAT LU T I R SO/ =2 DI RS, SR T 2 R A

MQXRTOS ECE (MK THMEZER,

152 DLTE Jw PER BE B MQX RTOS ).

[ihp=d RTHERELENFEE LA REBNBBEEESIER, RERATHGRIATLREE
MiZF. AT WiRZINEE, BEELE MQX RTOS ﬁﬁFﬁaﬁﬁcﬁﬁPFﬁﬁﬁﬁclﬁ RIGEHFIRIZF
MQX RTOS PSP, BSP MEMMNZAH. EZFE, ES

2 I E HiY%iE Freescale MQX RTOS .

] MQX RTOS

£ 3-51. JLE: EFARELBARE

RENAEFERAELLRE wlog.h FE LHIEZERF]
o

RERAEFEARLTE wlog.h HEXLHEMREL.

_lwlog_calculate_size

HE-MEERAZBUNBEERBAEAFNR D

_lwlog_create HERERA R,
_lwlog_create_at EEMECEZRERAE.
_lwlog_create_component tERERAERAHL
_lwlog_destroy BeEREHAE.
_lwlog_disable ZLiEFHEERAEK.
_lwlog_enable BHAIEEREHAF.
_lwlog_read ERREHAE.
_lwlog_reset ENREFBAEFHNE.
_lwlog_test MR RE2H A EAHY
_lwlog_write ENRERAZE.

Freescale MQX™ RTOS for Kinetis SDK Fi /157, Rev. 2, 04/2015

Freescale Semiconductor, Inc.

113



T E

3.9.2.1 GIZERERAZTAHG

& w] PLE F_lwlog_create_component() o R A 352 2 % HEH M. WMRAR T
fE, MQXRTOS &M ARF R ERERHESRNZH E 6.

3.9.22 GIEBR=EHKHEE

£ 55 A FE RS 2 A B (_Iwlog_create_at() G &5 &% H &, tr]PLik MQX RTOS &
i & (_lwlog_create()).

TCIE A — R g, (ES5#REfEE

e 1-15 TEA‘WE/‘JEIALJ\«E_&_? (0 & & FH:‘FPEM:yEIJu °

« HE WA IR HE.

« HEWERIT . BRIMTARABEARE. Z—MITARHFABEEREN
*H

W RAE H_Iwlog_create_at(), 1L5i8E g€ H HERIMAL,

3.9.23 RBREHHAZTHKAMER
B RERHEFRH AT EM,

typedef struct lwlog entry struct

_mgx_uint SEQUENCE NUMBER ;
#if MQX LWLOG TIME STAMP IN TICKS == 0
/* Time at which the entry was written: */
uint32_t SECONDS;
uint32_t MILLISECONDS;
uint32 t MICROSECONDS;
#else

/* Time (in ticks) at which the entry was written: */
MQX_TICK_STRUCT TIMESTAMP;

#endif
_mgx_max_type DATA [LWLOG_MAXIMUM DATA ENETRIES] ;
struct lwlog entry struct * NEXT PTR;

} LWLOG ENTRY STRUCT, * LWLOG ENTRY STRUCT PTR;

(MQXRTOS =% FM) HINH T XEFE,

3.9.2.4 ENRERAHFE
1E551813_Iwlog_write )R ELE N2 &R H E
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3.9.25 EHMRELHZE

558 _Iwlog_read A ¥ BUE2 B2/ H &, FiE MM HE. "HAH
B R

« PRI HE

o BEBURIHEIZRHE

« BEUMN—1%H (5ER&EIBFRNAHEEEM).
o BEHUFF MNP B [H B9 2% B

3.9.2.6 ZHMSGABRERHZEEA

fEATAE 5540 AT DAf H _Iwlog_disable()Z5 1L €2 B R HE. MiE, ETESER
A PL{#E B _Iwlog_enable())5 i H E R 2K 5 N,

3.9.2.7 ’Em 28R AE
£S5 PLE IS Iwlog_reset) BRI EUR: 22 2 2k H HENE B A A BB T BIR IR

3.9.2.8 Tfl: FARBRERAE

/* lwlog.c */

#include <mgx.h>

#include <bsp.h>

#include <lwlog.h>

#define MAIN TASK 10

#define MY LOG 1

extern void main task(uint32 t initial data);
const TASK TEMPLATE STRUCT MQX template list[] =

/* Task Index, Function, Stack, Priority, Name, Attributes, Param, Time Slice
*/
{ MAIN TASK, main task, 2000, 8, "Main", MQX_ AUTO START TASK, O, 0},
} {0}
S F T B K = = = = = m e o o e e e
*
* Task Name : main task
* Comments
*

This task logs 10 keystroke entries in a lightweight log,
* then prints out the log.

void main_task
(
uint32 t initial data
)

LWLOG_ENTRY STRUCT entry;

_mgx_uint result;

_mgx_uint i;

uchar c;

/* Create the lightweight log component */
result = 1lwlog create component () ;
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if (result != MQX OK) ({
printf ("Main task: _lwlog create component failed.");
_mgx_exit (0) ;

/* Create a log */

result = 1lwlog_create(MY_LOG, 10, 0);
if (result != MQX OK) ({
printf ("Main task: 1lwlog create failed.");

_mgx_exit (0) ;

/* Write data to the log */
printf ("Enter 10 characters:\n");

for (i = 0; 1 < 10; i++) {
c = getchar();
result = 1lwlog write (MY LOG, ( mgx max_type)c
(_mgx_max_type)i, 0, 0, 0, 0, 0);
if (result != MQX OK) ({

printf ("Main task: lwlog write failed.");

/* Read data from the log */

printf ("\nLog contains:\n") ;

while (_lwlog_read(MY_LOG, LOG READ OLDEST AND DELETE,
&entry) == MQX OK)

printf ("Time: ") ;
#if MQX LWLOG TIME STAMP IN TICKS
_psp_print_ticks ((PSP_TICK STRUCT PTR)&entry.TIMESTAMP) ;
#else
printf ("$1d.%031d%031d", entry.SECONDS, entry.MILLISECONDS,
entry.MICROSECONDS) ;
#endif
printf (, c=%c, I=%d\n", (uchar)entry.DATA[0] & Oxff,
(_mgx_uint)entry.DATA[1]) ;

}

/* Destroy the log */
_log_destroy (MY_LOG) ;
_mgx_exit (0) ;

3.9.2.8.1 WMENEERF
1. %2 E F:

<MQX DIR>mgx\examples\lwlog

2. % (Freescale MQX™ RTOS for Kinetis SDK A7) (3044
MQXKSDKGSUG), FRBUA A A F 1z 17 1% S A2 7 8 35 B .

3. #% 8 (Freescale MQX™ RTOS for Kinetis SDK A7) (X4 MQXKSDKGSUG)
H )R TIZ R P

4. M NTERIGBAN 10 TF1F.

ZEFRFICRXEFHHFEEH G LERZHERH

3.9.3 MZHEE
NZBERFMARERFHSEE LT NE:
« AT MQX B B0M FH B s B0 AR HAE B
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o 5 7€ 7 1E R EC A A B BCIE A AR IR 4B B .

o BRI

o HIKT,

[(ip=d RNTHEELEBIFFE EAARBNBIEEHEEER, Klog AHRIATLRwIZFR MQX AP, AT
MR ZIhEE, BEEHAE MQX BFRERE X4 ERIZEN, REEFHHIF MQX PSP, BSP #1H
ﬁﬂlﬂ*ﬁéﬁﬁo RTMELIFMER, BSNEHRIF Freescale MQX RTOS o

PERE T EAEH N A% B 5 080 o o A B A AR P i) TARFI S IR B 0. AR T R E 2145
B, B0 (MQX EHTEM F#ER).

W

% 3'52 /E /|_.\ EFH W*}Z H I:I:D\

Wz AEEARELETRE log.h. Iwlog.h M klog.h | N B &AL log.h. Iwlog.h F klog.h & LHERFE .
ENERRELR.

_klog_control I M#Z B AL .

_klog_create BENZ AR

_klog_create_at EEENEMEAZBRE.

_klog_disable_logging_task FNFEEFESRERNZAERIER,

_klog_enable_logging_task NFEEEFEANZARIER,

_klog_display ETRAZBEFRHN—1%E,

3.9.3.1 EAMEZABAE
ANTHERANZBEE, MAREFEIELTER PR,

1. e ERERHEHANH PR ERERE EHMH (A1),

2. it _Kklog_create) R IIEAZHE. X5QEFERHEML, WolEizE
é&EIu?Eﬁ: TR, B APLEIT_Klog_create_at() X EUfE 18 & 1 B A N B
3. %Jﬂ klog control() A EUS B X H Bl X0 iEH], B EEHGHNARE, WF

= Fr ik

% 3-53. ALXIRFREBNE

BEEFERT:
¢ MQX RTOS 4 EEREAT: IBPNEEA: OIS S
iR a0, _max_exit(). _task_set_error(). _mqx_fatal_error().
SED Sk H_event A5 KEB .
AT KB _int ZFIRY R LRI,
LWSems _lwsem Z 5 EH K,
TFiEeR kH_mem RFIHFELRE

T—HENALX...
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% 3-53. AXIEREBNE (B4)

HE SkE_msg. _msgpool F_msgq Z 5§ FLE KR,
B SR E_mutatr F_mutex R 5L R,
wa _name A5 E .
AKX Sk B_partition 22514y F L 5F
FSE X B_sem RFIMAKERSD o
% _sched. _task. _taskq #1_time %%k,
TE B _timer RYIERE; KB _time RIIMNEL R
Ak _watchdog & I & ¥4,
o FEMS (FEBEEWE | NTERANBENEG |[NTERABENEMES, BANRTEHR:
NI EE LR
%) %T}‘” » AT _klog_disable_logging_task()
_Kklog_disable_loggi _klog_enable_logging_task()
ng_task()
_klog_enable_loggin
g_task()
o o Hlf o Hf
o BEHEMERETE (RER o EfMEREESH o FHMEERNBETH (RS
) W (RGRE) o ETXHNR
o PR o FT YR

3.9.3.2 EAHPNZAZFICH

NWZHFICRSHEENSARFHEREZ IR, siTEZE. M5 IE S8 5 H
BIFE, B REAEANEEIEREANZEENRA. Eh MQX RTOS M EH
S NAZ B EICE, B0 MQX_KERNEL _LOGGING #%&50i%H 0, =#Hm
# MQX RTOS. MK Tfi¥ 25 5, 152 . MQX RTOS Z i Bl B L0 o B HidmiE
Freescale MQX RTOS H 404148 T E# 4w MQX RTOS BB # 20 %,

3.9.3.3 Rfl: EAMNZKAE
VC3R FT A R B s 4 ) A AN R A T A R I S R IR

/* klog.c */

#include <mgx.h>

#include <bsp.h>

#include <log.h>

#include <klog.h>

extern void main task(uint32 t initial data);
const TASK TEMPLATE STRUCT MQX template list[] =

/* Task Index, Function, Stack, Priority, Name, Attributes, Param, Time Slice
*/

{ 10 , main task, 1500, 8, "Main", MQX AUTO START TASK, 0, 0},

{0}
JETASK* = = = = = = e m e e e e e e e e e
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*

* Task Name : main task

* Comments

* This task logs timer interrupts to the kernel log,
* then prints out the log.

void main_ task
(
uint32_t initial_data
)
{

_mgx_uint result;
_mgx_uint i;

/* Create kernel log */

result = klog create(4096, O0);
if (result != MQX OK) ({
printf ("Main task - _klog create failed!");

_mgx_exit (0) ;

/* Enable kernel log */

_klog_control (KLOG_ENABLED | KLOG CONTEXT ENABLED |
KLOG INTERRUPTS ENABLED| KLOG SYSTEM CLOCK INT ENABLED |
KLOG_FUNCTIONS ENABLED | KLOG TIME FUNCTIONS |
KLOG_INTERRUPT_FUNCTIONS, TRUE) ;

/* Write data into kernel log */

for (i = 0; i < 10; i++) {
_time delay ticks(5 * 1i);

/* Disable kernel log */

_klog control (0xFFFFFFFF, FALSE) ;
/* Read data from kernel log */
printf ("\nKernel log contains:\n") ;
while (_klog display()) {

_mgx_exit (0);

}

3.9.3.3.1 HENAERF
1. #%Z2 I H %!

<MQX DIR>mgx\examples\klog

2. 52 (Freescale MQX™ RTOS for Kinetis SDK A1) (3CAY
MQXKSDKGSUG) %k BUA 5% A 44 A0 1m 17 % N2 2 FE A 3 A

3. %88 (Freescale MQX™ RTOS for Kinetis SDK A7) (34 MQXKSDKGSUG)
HE R IRIE T IZ N R F

K23 #r4f 5, Main_taskO= B RHNZHEROHNE.

3.9.4 HXRFERBHRSHER

MQX RTOS $2 it N 4% 55 F A2 Fp A £ AT LU 25 R0 8L 8 SO T AR Y /MR AL 55
HERRE RN
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= 3-54. JLE: RFEABREARER
AT EAXESHER, SXaER RNTERAXLEXHERER, EXER MQX_MONITOR_STACK B E MQX

MQX_MONITOR_STACK Bt E MQX RTOS., % |RTOS. SiTHMEZEE, 155N MQX RTOS fmiFRBELEILI » EHFHIR
THREZEE, B5 M MQX RTOS 4RiREE B % | Freescale MQX RTOS FiE4AN 4B 7 EH4miF MQX RTOS MBS,

I » B YRIF Freescale MQX RTOS Hi¥4N 43
T EH i MQX RTOS MRS,

_klog_get_interrupt_stack_ usage FRER A o7 HE AR 3D AN A Y HEAR B
_klog_get_task_stack_usage IREUEM K/NRTE EE S A AR S5
_klog_show_stack_usage HENE R MESFEANERIEN T TR

3.10 LHERF

SR AL

. B
o FTRHLIE
3577

« HASEHREFF

3.10.1 PBA%

BAF £H 44 W] DL B T 2R B WU R
s h T EREERY A LEARBARFER, BIAFRIAT2HFE MOX RTOS ik, %7

MR ZIhee, BEELAE MQX RTOS AFERE N HH B RIZET, ABEHRHF MQX RTOS
PSP, BSP MHEAMNAZEH. EZ1FE, BSIEHRIR Freescale MQX RTOS .

% 3-55. SLE: fEARE

_queue_dequeue HBRAL T RASIFF 24 T o
_queue_enqueue mRASIRERMITE.

_queue_get_size RERBAFIR I TR E.

_queue_head IRER (ETRMIBR) L FBASIFFIRALHY T &,
_queue_init MIaBAT,

_queue_insert ERRFIFIEATE,

_queue_is_empty HWEBSIRBE NS,

_queue_next IREL (ETRMIBR) BAFIHREIT — k.
_queue_test Mz BA S

_queue_unlink MBATIRRIBRISE T E,
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3.10.1.1 PAFIEUIR4EH
FABH A T BT P ECR 54, 7 mgx.h AT E X

« QUEUE_STRUCT—RFIREZBAFI K /NA45 m B 7 B B A H5%F . MQX RTOS
AT S5 BIEE A B B #0640 % 4544

« QUEUE_ELEMENT_STRUCT—E X AY| TR &5 . ZEEM =N AR FE
M RB) LG, ENRREFSEMANTIRTE.

3.10.1.2 &IZFA\F|

1£55 1813 1 H _queue_init() X BUOR QIEAGIIRALBA S, 3% R BHY S 500 1) 2 45 1 BA
VIPSE -0k =R itk >N T DN

3.10.1.3 HIMTEZR\F

115518131 H _queue_enqueue() R ATT R ZAFIKRE, H A A TEEHSE E A5 FIRA 5
TR G (EFEHNRIN SR K 454) .

3.10.1.4 MBAFIRfHERITE

B4R 558 I _queue_dequeue() AL A B FFIR AL R BUOIF R — 10 &=, %A
B ZBORAR MBS B 48 5T

3.10.2 BIRAH

WL AR, ARSI LR 32 BT 5 AT B BT S B AR KB MQX RTOS 1
AR EE R ORER, ACELER DR TR ST I % SR BRAR B . YA e A

HeRZE.

R 5E ATEREEHREE LM REBMBEFHESEESR, EHREHFRIAT2RIEERE MQX RTOS W%,
NT Wi ZIhee, BEELE MQX RTOS AFBEXHFERZIEI, ABEHRHZE RTOS MQX
PSP. BSP MET RZAH. EZ¥E, HSIEHYIZE Freescale MQX RTOS .
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#* 3-56. JLE: EABMAH

BWREAMHERRLETE name.h PEXWEHMA | BIRAMHER LT name.h FE LS E L.
B

_name_add BEMRBBERRM— DB (BHREUNULL £RHNFEHTSR, K 32 NEH,
B$E NULL).

_name_create_component BB FREAH

_name_delete MEBREIEEP IR —NE R

_name_find EEVBEERER— N ERHARBRERS.

_name_find_by_number EBMRBEERER — NS HIRBE B TR

_name_test Wiz B FRA 4

3.10.2.1 GIEZFRAH

&\ PL{#E F_name_create_component() T =8 & & R AE . 10 R T A &
ZAM, MQX RTOS <18 H N2 H 2 FF & vk A5 H 44 FREUHE 2 i 0 BRIMEL B 2

SRBEFOMES EHAARAER, melEEFHE TR,

3.10.3 Z{TESMIA
MQX RTOS 2t NAZis 7Bk, ATk K H 9 MQX RTOS H 441y 58 B M

MR RE 55 2 AR AR SR B B 2 & 8 ROF BOR h . AR BUE 45 A9 /) VALLID 5Bt
REHME, N MQX RTOS A€ i% Bl 45 12 H R . AR AR 4519/
CHECKSUM ¥ B A IEff B8 5T A IEAf, ) MQX RTOS A 1% B8 25 A B il p .

N2 A2 7 AT DLAE IR TAEBE A 2z 47 B
% 3-57. SLE: BfTaid

_event_test &S

_log_test =

_lwevent_test REBREH
_lwlog_test REFAE
_lwmem_test RANAENRERFiESR
_lwsem_test RERESE
_lwtimer_test RERTEREE
_mem_test WARNA BN IFERS
_msgpool_test SHEM

_msgq_test SHERAT
_mutex_test ERE

TSN AR
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#*® 3-57. JLE: E1TEMR (44R)

_name_test BIREM

_partition_test RAPDEENFHESE (HX)
_queue_test R AT

_sem_test 58

_taskq_test EERAFI

_timer_test EBTSE

_watchdog_test EiA

3.10.3.1 Rfl: HITIETESMR

Bz AR Fe A5 Fir s MQX RTOS AL ARARSE ST S5 MIAFT A Ak WR L

R, MR N R R

/* test.c */
#include <mgx.h>

#include <stdio.h>

#include <event.h>

#include <log.h>

#include <lwevent.h>

#include <lwlog.h>

#include <lwmem.h>

#include <lwtimer.h>

#include <message.h>

#include <mutex.h>

#include <name.h>

#include <part.h>

#include <sem.h>

#include <timer.h>

#include <watchdog.h>

extern void background test task(uint32 t);
const TASK _TEMPLATE_ STRUCT MQX template_list[] =

/* Task Index,Function, Stack, Prio,Name, Attributes, Param, Time Slice */
{ 10 , background test task,2000, 8,  "Main",MQX AUTO START TASK,O, 0},

{ o}

F T A S K, = = = - = — m o o m o o .

Task Name : background test task
Comments

This task is meant to run in the background testing for
integrity of MQX RTOS component data structures.

void background test task
(

uint32 t parameter

)

_partition id partition;
_lwmem pool id lwmem pool id;

void * error_ptr;
void * error2 ptr;
_mgx_uint error;
mgx_uint result;

while (TRUE) {
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result = _event_ test (&error ptr);
if (result != MQX OK) {

printf ("\nFailed _event test: 0x%X.", result);

_task_block() ;

result = log test (&error) ;
if (result != MQX OK) {
printf ("\nFailed log_ test: 0x%X.", result);
_task _block() ;
}
result = lwevent test (&error ptr, &error2 ptr);
if (result != MQX OK) {
printf ("\nFailed lwevent test: 0x%X.", result);

_task_block() ;

result = 1lwlog test (&error) ;
if (result != MQOX OK) {
printf ("\nFailed _lwlog_test: 0x%X.", result);
_task_block() ;
}
result = lwsem test (&error_ptr, &error2 ptr);
if (result != MQX OK) {
printf ("\nFailed _lwsem test: 0x%X.", result);

_task_block() ;

result = lwmem test (&lwmem pool id, &error ptr);
if (result != MQOX OK) {
printf ("\nFailed _lwmem_test: 0x%X.", result);
_task_block() ;
}
result = lwtimer test (&error ptr, &error2 ptr);
if (result != MQX OK) {
printf ("\nFailed lwtimer test: 0x%X.", result);

_task_block() ;

result = mem test all(&error ptr);
if (result != MQOX OK) {
printf ("\nFailed _mem_test_all,");
printf ("\nError = 0x%X, pool = 0x%X.", result,

(_mgx_uint)error ptr);
_task_block() ;

/*
** Create the message component.
** Verify the integrity of message pools and message queues.
*/
if (_msg_create component () != MQX OK) {
printf ("\nError creating the message component.");

_task_block() ;

if (_msgpool test (&error ptr, &error2 ptr) != MQOX OK) {
printf ("\nFailed msgpool test.");

_task_block () ;

}
if (_msgqg_test (&error ptr, &error2 ptr) != MQX OK) {
printf ("\nFailed msgq test.");

_task_block () ;

}

if (_mutex test(&error ptr) != MQX OK) {
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printf ("\nFailed mutex_test.");

_task_block() ;

}
if (_name_test(&error ptr, &error2 ptr) != MQX OK) {
printf ("\nFailed name test.");

_task_block () ;

}

if (_partition_test (&partition, &error ptr, &error2 ptr)
I= MQX OK)

printf ("\nFailed partition test.");

_task_block () ;
}
if (_sem test (&error ptr) != MQX OK) {
printf ("\nFailed sem test.");
_task_block() ;
}
if (_taskq test(&error ptr, &error2 ptr) != MQOX OK) {
printf ("\nFailed _takqg test.");
_task_block() ;
if (_timer test(&error ptr) != MQOX OK) {
printf ("\nFailed timer test.");
_task _block() ;
if (_watchdog test (&error ptr, &error2 ptr) != MQOX OK) {

printf ("\nFailed watchlog test.");

_task_block () ;

}

printf ("All tests passed.");

_task_block () ;

}

}

3.10.3.1.1 HMENARERF

R ENASES

<MQOX DIR>mgx\examples\test

. B2 (Freescale MQX™ RTOS for Kinetis SDK A7) (4%

MQXKSDKGSUG) 3k BUF 3% ane] 44 2 #1517 1% B2 FH F2 7 Y 156 BR

. %P (Freescale MQX™ RTOS for Kinetis SDK A7) (344 MQXKSDKGSUG)

Y 15 BB AT 1% R R

3.10.4 HMSCHER

#* 3-58. JLE: HttSLARRF

_maqx_bsp_revision BSP &1T,
_mqx_copyright MQX RTOS W tX F /R iviE £t

TSN AR,
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mrERXNESHEFERRP
7 3-58. JLE: HtSLARRF (#£)
_maqx_date R MQX RTOS #%2r (8] (9 F1F B 135 4t
_maqx_fatal_error BTRENZEISE MQX RTOS SR ARFLEBIEREITH™EHIR.
_magx_generic_revision BA MQX RTOS RIEBHIEIT.
_magx_get_counter IRERALHEZRHVIE — 32 (V4R T o
_mqx_get_cpu_type IRENALEE SR AY,
_maqx_get_exit_handler IREL MQX RTOS EHAMEFRRF YIRS, MQX RTOS 768 H A,
_magx_get_kernel_data RENNZ IR IR £
_maqx_get_system_task_id REARSES RIS ID.
_mqgx_get_tad_data REVES IR FFH TAD_RESERVED F £,
_maqx_idle_task TRES.
_mgx_io_revision BSP 9 1/0 1&1T,
_max_monitor_type W REEARA,
_mqx_psp_revision PSP 1817,
_max_set_cpu_type REAEEERA,
_maqx_set_exit_handler 1% E MQX RTOS iR HAEREFHME, MQX RTOS EiRH A,
_mqgx_set_tad_data 8BS H#HiR5H TAD_RESERVED F,
_maqx_version &R MQX RTOS AW F /RIS
_maqx_zero_tick_struct FREE0NRLNEELEN, NARFRUTRTEEREEHN—MHBRER
0.
_str_mqx_uint_to_hex_string ¥_magx_uint BFEIRN T RERIFRE,.
_strnlen TEERKEFHENKE,

3.11 APENESHFMHERRIF

M MQX RTOS 3.8 ﬂ:ﬁ‘“i%ﬁﬁﬁ $URIP T (MPU) , iZ AR H 58 1% 7E 15 X B Freescale
Kinetis i Ab¥E 28 28 4F /b . MPU BERSFH IR 5 R AR P I 2 16 S 1EfE 25 X 45, BHIEAR
s TET IR H P EAT. éi?]\ﬁ:‘— ?TﬁﬁiﬁE’J“%‘ﬂ”jﬁ“ﬁﬁ”*ﬁfﬁi 24k
B 23 IR AT A AR IR NAZEAE (B ITIRSS) BiRE.

£ B A) MQX RTOS A< (MQXRTOS37&uﬁu) H, AR R R IGITE R
PO, I BRI LA R 83 i AT o, XA RRT. XN T EAESREMEE
B g (MMU) P E A (EMRER). MMU 5 MPU A~ [E, MMU ﬂl
SEEL T g RS AR, IO TR AL R LN A BN AR A 2R R 4 mﬁ%lﬂﬂﬁfﬁfﬁ
IheE. TEXFERY 24, MQX RTOS {Y 37+ MMU E’Jéﬁﬁ#’*ﬁ%ﬂ

MPU FfiH PR AR S B 56 7E 8 T Kinetis K60 22148 MQX RTOS 3.8 4 L5 A,
5347 5 MQX RTOS APL. 7& MQX RTOS Bl 3k 3 #F 5t 3 f 7 JB = 8 57 £
J&, BSP BEiiS¥ G H MPU, Ff8 £ 2 RAM X% E N R, RIPMET
NEZHENLZE. BRINFESE é:‘@ﬁzﬂﬁn MQX RTOS AERFIEYR T/EMTHIME
HAME RS
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F P AT DAEAT S5 AR B R A RAE 55 A B O F P AL 357 A PR S is T Z IR
CPU #:UT, I Bt MPU IRIFEIE R AL S5 A IR WAL A4 25 B2 IIB AT 78
RPN AR S . A e L m A P AR S5 . R A P AL 55 i B B AR
7, R PEE—A 7R R R ECE T A

AP AL S5 FT BE A A B9 MQX RTOS APL K% FR. % &, i PSR &
WIFLIS R B R & E FLAE FRAVAE S5 Q1

JEEETNA PR RN ANEET T EFEAA. (MQX RTOS =% Fift) R4t T
Fir & API BB =% 15 B,

3.11.1 HERAFPERAXE

M P SRR I 7R user_config.h U4 MQX_ENABLE_USER_MODE & X
F1EH. BOAMERT, HEEX KO0, HPEXZRFLTEARE.

S PR AR, ATLUE S — B B T

o TP MQX_DEFAULT USER_ACCESS_RW % &E AZHIFE, UZHASRE
ANAERE XREXNEREEMHPEXVIE. BSRTEHAEXEED
5] Y B 2 B4R B

« MQX_ENABLE_USER_STDAPI 7] i% & A 3EE, DIEAE R PR UE S AR RR
#HE APL, Z2HIEF, H PRSI DUE A _usr_BT 88y APL (40
_usr_lwsem_post). Ja FBCEDES, PRS0l LA AR #E APT (4540
_lwsem_post), F SN T8 1% 5 & 2 i 89 _usr_ APT IR

3.11.2 MQX RTOS #4444k

B A PR TR, MQX_INITIALIZATION_STRUCT ¥ B A8 &4 /N s T
RECE =%, B T35 E MPU T PAEXIT . EHEAEW T, KRE 0 EUE b iEEE
R E T A SR P AL S TR TR 6 25 BOf RAM X 48 8 38 X .

MQX RTOS )45 14 45 44 H 8 138 inan T g Al oi

e« START_OF _KERNEL_AREA #1 END_OF KERNEL_AREA: % FH#ERIESE
HHIRRAA R X3, HE% T KERNEL_DATA 5544 BRI\ A7 % 2 e F0 HAth
AL MQX RTOS 4 R B, BHENEZMENE2REE.

e START_OF_USER_DEFAULT _MEMORY #

END_OF_USER_DEFAULT MEMORY: ERAEIE#S4 (.data Fl TAHIGEILA &
AR, bss AT RVIBILEATELREE).

« START _OF _USER_HEAP #1 END_OF _USER_HEAP: i F#—7F F PR F

T B FA 25 0 Be By X4,
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* START_OF_USER_RW_MEMORY #1 END_OF_USER_RW_MEMORY:

BAEH AR B A B E T RIAUBRAY X 38

e START_OF_USER_RO_MEMORY #1 END_OF_USER_RO_MEMORY:

e P A A T R B R R AN R B9 X 3

« START_OF_USER_NO_MEMORY #1 END_OF_USER_NO_MEMORY::

B 15 A P R B AR A 35 RIACRR A X 48K

« MAX _USER_TASK_PRIORITY: T H FEX%%Q&E’JHBEME B P AESS
EH%IPERTW’MME%&B’J

A TE 2 50 R R d R AR S5 A

FEA [ BB AR AR SE 2% F i

N o

« MAX_USER_TASK_COUNT:

1T (MWE = ok,

3.11.2.1 #BHAEAE

7 3-59. MQX RTOS W BRIAE

£RE
X

K

haf

ENSKS

]]Izmb

MQX RTOS #R LMK R

BSP BMIALEE

LINKER X #%F5 (IAR EWARM T
B HRHG)

START_OF_KERNEL_AREA

BSP_DEFAULT_START_OF_KERNEL_AREA

__KERNEL_DATA_START

END_OF_KERNEL_AREA

BSP_DEFAULT_END_OF_KERNEL_AREA

__KERNEL_DATA_END

START_OF_USER_DEFAULT_ME
MORY

BSP_DEFAULT_START_OF_USER_DEFAULT_

MEMORY

__sfb("USER_DEFAULT_MEMORY

")

END_OF_USER_DEFAULT_MEMO
RY

BSP_DEFAULT_END_OF_USER_DEFAULT_M
EMORY

__sfe("USER_DEFAULT_MEMORY

")

START_OF_USER_HEAP

BSP_DEFAULT_START_OF_USER_HEAP

__sfb( "USER_HEAP")

END_OF_USER_HEAP

BSP_DEFAULT_END_OF_USER_HEAP

__USER_AREA_END

START_OF_USER_RW_MEMORY

BSP_DEFAULT_START_OF_USER_RW_MEM
ORY

__sfb("USER_RW_MEMORY")

END_OF_USER_RW_MEMORY

BSP_DEFAULT_END_OF_USER_RW_MEMOR
Y

__sfe("USER_RW_MEMORY")

START_OF_USER_RO_MEMORY

BSP_DEFAULT_START_OF_USER_RO_MEM
ORY

__sfb("USER_RO_MEMORY")

END_OF_USER_RO_MEMORY

BSP_DEFAULT_END_OF_USER_RO_MEMOR
Y

__sfe("USER_RO_MEMORY")

START_OF_USER_NO_MEMORY

BSP_DEFAULT_START_OF_USER_NO_MEM
ORY

__sfb("USER_NO_MEMORY")

END_OF_USER_NO_MEMORY

BSP_DEFAULT_END_OF_USER_NO_MEMOR
Y

__sfe("USER_NO_MEMORY")

MAX_USER_TASK_PRIORITY

BSP_DEFAULT_MAX_USER_TASK_PRIORITY

TEA

MAX_USER_TASK_COUNT

BSP_DEFAULT_MAX_USER_TASK_COUNT

TiEA
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3.11.3 FHRMeIZAFPERES

P AT S5 @ i MQX RTOS 1F 55 AR 51 2 o B MQX_USER_TASK #57E & X o
WRIEBNZECE, B irE S MQX_AUTO_START_TASK.
MQX_FLOATING_POINT TASK.MQX_TIME_SLICE TASK M H EW#EESnE
REHH -

7 8 aE i 8 ok B T S5 B9_task_create AP DIARE F RN B —F P AES
A H _usr_task_create SRAIEH F £S5 . HeeiE 5 AUE S8 &R AUE S .

L frd, A P AR RUE S5 B R MQX RTOS #4549 P A~ i 5 -

e MAX USER_TASK PRIORITY: F F AR5 5620 HIFRHIME .
« MAX_USER_TASK_COUNT: H¥E & ZH A& & K P LS5

3.11.4 £REEMIHRNR
& RR B P EZE R A U A 0 = B RS iR T B U8 X

« USER_RW_ACCESS - & &% M\ P AL S5 H
« USER_RO_ACCESS - Z & X H P L 550 Rk
« USER_NO_ACCESS - & Aal @it B PR AR S5 1] .

4n .
USER_RO_ACCESS int counter; /* read-only for user-mode task */
USER_NO_ACCESS char state; /* not accessible for user-mode task */

SAREREIFAEE (BRINAY.data Fl.bss B) B35 [RIAN PR B

MQX DEFAULT_USER_ACCESS _RW B IiEIRRE . WEKE XS EXH O,
e B/ smEiAmNH P ERES RiE. YEEEERTRENIEOR, 2RTERER
BEE AR

3.11.5 API

2 M R RS BT R P AR S5 R APL 4. API B[3@3d usr B2 2N IR A,
BERE, VA MQXRTOS Fc BB TH P #EAIEN T, 4/ APL R

& 3-60. A& API iR

USERMODE & £} PRIVILEGE FE&
_usr_lwsem_poll _lwsem_poll
_usr_lwsem_post _lwsem_post

TSN AR
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% 3-60. FAFHE APl BLR (44%)

_usr_lwsem_wait

_lwsem_wait

_usr_lwsem_create

_lwsem_create

_usr_lwsem_wait_for

_lwsem_wait_for

_usr_lwsem_wait_ticks

_Ilwsem_wait_ticks

_usr_lwsem_wait_until

_lwsem_wait_until

_usr_lwsem_destroy

_lwsem_destroy

_usr_lwevent_clear

_lwevent_clear

_usr_lwevent_set

_lwevent_set

_usr_lwevent_set_auto_clear

_lwevent_set_auto_clear

_usr_lwevent_wait_for

_Iwevent_wait_for

_usr_lwevent_wait_ticks

_Ilwevent_wait_ticks

_usr_lwevent_wait_until

_lwevent_wait_until

_usr_lwevent_get_signalled

_lwevent_get_signalled

_usr_lwevent_create

_lwevent_create

_usr_lwevent_destroy

_lwevent_destroy

_usr_task_create

_task_create

_usr_task_destroy

_task_destroy

_usr_task_abort

_task_abort

_usr_task_ready

_task_ready

_usr_task_set_error

_task_set_error

_usr_task_get_td

_task_get_td

_usr_lwmem_alloc

_lwmem_alloc

_usr_lwmem_alloc_from

_lwmem_alloc_from

_usr_lwmem_free

_lwmem_free

_usr_lwmem_create_pool

_lwmem_create_pool

_mem_set_pool_access

TEA

_usr_time_delay_ticks

_time_delay_ticks

_usr_time_get_elapsed_ticks

_time_get_elapsed_ticks

_usr_lwmsggq_init

_lwmsgq_init

_usr_lwmsgq_receive

_lwmsgq_receive

_usr_lwmsgq_send

_lwmsgq_send

3.11.6 TEFA R\ BT

MQX RTOS A FF7E ) AR 3 i Ab B e i, (B R X AT LLIE S R B RS 5 Bl EH 1)
RER S . RIS ESF GafrERPURAT) o 6ER € 8RR 2 1R iZ kTR,

FRESRNFMHERS AR FES. FRFAES 8PP EXEFHES)

IR, AT LASE A AR I Ak B BT A A IR O
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B 1E &, Freescale Kinetis V-5 70 F H P AR5 0] R GLlC B AT k€ B AME FF 5
A DU Z 8 P AR YT R B AR

3.12 #AINFIR
LR A K ATEIR E T MQX RTOS W R R FE:

o [ i IR AL AR, AEE MQX RTOS ¥ 1ER 55 . TEBANAEEAE G
5 FH BT SSURR BB FAT IS, SRR TR R 7 TR AT REBAR A

o TEIAIE 7 FHEAE RGN (P8 WAL S5 B NEIR AR P ek TAD) . X R A
EEMTEANMESH E T X hEELTIAKNRE. AT URHP KIS
77 A AG A N E MQX RTOS #4544 .

3.13 E4miFAIGIE MQX RTOS

ST D A B A o 13 B G R TR B & S HERR MQX RTOS B v O SR LE T BB . 4l
REFEBULATECEE, WA E #Hi 9w iE MQX RTOS F4© 5 Bt N & FE E i bt
Fla? MQX RTOS JZE th 7] AR 5t T 3 8 MQX RTOS Fo B £ 0, 18 5 00 20 58 H Jm
o

5 MQX RTOS FE—#, BHHH MQX OS RS (I RTCS. MFS. USB) HJHAth
RAGHEME . XA MFEEARE MQX RTOS 2 5 EH Wik,

B 5E 5 ARC WA #tt, Freescale MQX RTOS 3IAN T —FMREH MQX OS MEMAH R IFNEE
Bt

Freescale MQX RTOS &% —Mh R f FELE X4 user_config.h (L F configimcu/<mcu> B ),
AAFESRIABRELET. HMRSKAH (W1 RTCS. MFS 5 USB) th{fFiX—E &,

3.13.1 MQX RTOS #miZ A Hc HikIN

ARETIRMET MQX RTOS ECEIE Y| E . FrA X LE15E i 0 BRIME Y v £ mcw/
<mcu>/mqx_sdk_config.h XHHEEF,

EINETE mgx/source/include/magx_cnfg.h XA 31T RE Lo

ip=3 FEHEBH mgx_cnfg.h 1. BLE2FE A mgx_sdk_config.h FEVEE B EEIRBIEED B 1Y
user_config.h S F# TR,
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MQX_CHECK_ERRORS

BINA 1.

1: MQX RTOS éﬂ#ﬁﬁﬁﬁaﬁ%ﬁtmﬁ%ﬁﬁ%*

0 MQX RTOS HHAHITSHAEE . AR IEE ;€ B 8 T a &5 R RS .
MQX_CHECK_MEMORY_ALLOCATION_ERRORS

NN

1: MQXRTOS HHKEMAEHIRNNFEDE, HEESEZEE LI,
MQX_CHECK_VALIDITY
NN
1: MQXRTOS 7E i 7l fir A &5 #9 B k2 & VALID F B .
MQX_COMPONENT_DESTRUCTION
FINA 1.

1: MQX RTOS & foi#45 MQX RTOS A4t (W5 S BHFeiEMHHM) BK
¥ . MQX RTOS Wi [=l 53 Bo 45 4 14 89 At A 53 I
MQX_DEFAULT_TIME_SLICE_IN_TICKS
BiNA 1.

1: AR S5 BEAR G548 o B BRIN BT [E] 1 DL 25 B A

0: AESSHBEAREEAG o R ERINET[E] |y DLZ D s

AR = R AL S A AR A I R) B, BEUAIZE N TR EAR S BN R F o
MQX_EXIT_ENABLED

FINA 1.

1: MQX RTOS .8 A iF B 12 77 i F _mqx() sk 55 B & 5] 89 A
MQX_HAS_TIME_SLICE
NN
1: MQXRTOS €& fuif it 18] Fv i B 4b T 48 R AR S R AT S5 B AR
MQX_HAS_DYNAMIC_PRIORITIES
NN
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1: MQX RTOS & 3B BAE SN RIS, 8t dH_task_set_priority()
. MR IASA TR LK

MQX_HAS_EXCEPTION_HANDLER
NP

1: MQX RTOS & & &b # 7% A8 (L psp/<psp>/int_xcpt.c) FHifE FH
_task_set_exception_handler F1_task_get_exception_handler B4 %% & /K BUL 5 F
W AARAR PR RIS

MQX_HAS_EXIT _HANDLER
RINH 1.

1: MQX RTOS & & EAES R BRI IITES R E M. SEFE
_task_set_exit_handler F_task_get_exit_handler i .

MQX_HAS_HW_TICKS
NP

1: MQX RTOS & & X B4 Z- A AH < 8 H B9 SZ#F: _time_get_hwticks.
_time_get_hwticks_per_tick fI_psp_usecs_to_ticks. &7t =, BSP 33 #3561
W

MQX_HAS TASK _ENVIRONMENT
RINH 1.

1: MQXRTOS & ¥t B IR PUE S R EETE £ B9 AAS: _task_set_environment
0 _task_get_environment.

MQX_HAS_TICK

BRANR 1o BEDUOR B %I TA 15 e

1: MQX RTOS & 32457 1 2 B [ AU AE B AT 55 B S5 58 B R B B [ 28 6 R B FT
HFEThEE.

MQX_KD_HAS_COUNTER

BiAA 1o

1: MQXRTOS WAZ4Etr it 5 ge{E, @it A _mqx_get_counter pRE7E 16 |7 B B 3
IR RAA

MQX_TD _HAS PARENT
RINHA 1.
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1: MQX RTOS £ #iiR FF4e 3£ 50 a4 1D, iXi@idiE A _task_get_creator t&
Bk B

MQX_TD_HAS_TEMPLATE_INDEX
NP

I: MQX RTOS fE55 A F5 4k 3% B TASK_TEMPLATE_ STRUCT $4H I ¥ 15 Z 5
fB. ZEMNHTHP R EFREME, MQX RTOS NEASMHH .

MQX_TD_HAS_TASK_TEMPLATE_PTR
BRI 1.

1: MQX RTOS 1£55 i fF 440 FH THESS R &R ¥ 46 TASK_TEMPLATE_STRUCT
GEFIHITEEN . ZTeET F TE S E 8 31 A _task_restart() pREFiE 40
_task_get_id_from_name()f £ & % 154 $

MQX_TD_HAS_ERROR_CODE
NP

1: MQX RTOS 1T & #i i 777 4k 338 13 1] Bl _task_set_error FI1_task_get_error X% A]
ViR R EE RS

MQX_TD_HAS_STACK_LIMIT
BRI 1.

1: MQX RTOS &5k fFF 44755 FR1E, H T 3% W_task_check_stack &% i) &
ek B AR E A

MQX_INCLUDE_FLOATING_POINT_IO

ZiNA 0,

1: _io_printf)F1_io_scanf() 24 £ 2 & % & 1/0 A5
MQX_IS_MULTI_PROCESSOR

NN

1: MQX RTOS f& 3 #§ % 4L # 25 MQX RTOS M2 Fr B .
MQX_KERNEL_LOGGING

NN

1 FEHENANIE WS 25 2H A o A 2 28 R O, 3 28 R B
FERBFICRBBRT, ZREA SRR, 7T
il MR~ LA A B e

SENHAZBE. RAEENNEHF
PLiE T _Klog control() % 3k 15
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MQX_LWLOG_TIME_STAMP_IN_TICKS

BRiNH 1.

1: 3222 B 5 0B (R BE DA TR & R A
0: BfEELF. ZFMEFH 8.
MQX_MEMORY_FREE_LIST_SORTED
NN

1: MQXRTOS ##ittHEFF NAFX B BRI E. XAl FE e R, HRSE
£ MQX RTOS F U it 25 B B[]

MQX_MONITOR_STACK
NP

1: MQX RTOS ¥ Fir & 1L 55 s WA gl tn ik oy e 504E, DAE MQX RTOS H A0
HIAERITEEE S HERK/D. A2 MQX RTOS RSB, ZXEA S
REARMEBE

WABUR TR 1 A REfF A

* _klog get_interrupt_stack_usage()
» klog get_task_stack_usage()
* _klog_show_stack_usage()

MQX_MUTEX_HAS_POLLING
BRI 1.

1: MQXRTOS ®©& % H F1%ET MUTEX_SPIN_ONLY #1
MUTEX_LIMITED SPIN {15,

MQX_PROFILING_ENABLE
BRI 0.
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Wﬁﬂé}—‘%ﬁc MQX RTOS izfT%1%. UG #) TE SR A i A BEEH .

MQX_RUN_TIME_ERR_CHECK_ENABLE
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., @i Tﬁ%ﬁﬁ ISR %, R A& f_int_install_isr A #8180 ISR 7<= 5 H RAM 7+
B es, X hnd iR, K5 MQX RTOS 75 23 [ 7' 3 DL 2 4k i i /9 3 P
ISR.

MQX_SPARSE_ISR_SHIFT
FIAA 3.
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create task()
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_mgx ()
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{
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}
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int main(void)

{
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