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2.12.3 SEMFINAR

MQX & ft 7 — S8z SN A s £, (R IE RIS TR, WU R ae e AT LU 4R

AT MR PR KL

o FFRIRE R
W HERRERH &
[t 5 RN R (XHR
AR RN A Al R AT R A i B
TH R AN ELBA S
LN
[EEZHIRES
BAF O RS P 5 LD
b EAREEAG SR
55 A3
JE IR 2 MU B 20 I 4
A1
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2.13 BAFIIRYN

SEPLA A TG 2 R ) B R A5 A R DAL . T DAWIERAREAS . N BB A E A G 55
2.14 fpZEH

fr A A IR AL AR AN, SEhaE LWbrE CBAA 1D —— XV,
2.15 BRATIAIK

EDS kg5 as e i vE AL, '8 HisqT4E EDS % i) EALESS, 385 MQX A5 &, MEHLER
A A
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=% fFHMQX

3.1 giS

AKEANFUAE MQX, WAALHE ] 9w B RIE AT 7~ o
BEW N NE: Z .
ATE R B A RS R B MQX Bff =%
ATE PR B I A S A MQX Bff %

3.2 AN FFIRIEITMQX

MQX JT4a T _max(Qr& %, %L MQX IR A K Z 4. X — 4 I 24, MQX
SERA A5
® HWAJHIIAI MQX LA T MAE, WIREANAE L, BEERAS, FRITHER AN 554k s
BIBEACIEAE CUnts e £
TFJA T I %+
BEE BRI 1) A
R WAEST, B TE AR5 s N R 5
A HAE SRR A 3R E SO AR B AT S5 5
THEREZAES .

3.2.1 MOXWI U1k 45 44
MQX HIUE A 25+ e SON R F H Bt S50 s

typedef struct magx_initialization_struct

{

_magx_uint PROCESSOR_NUMBER;

pointer START_OF_KERNEL_MEMORY;

pointer END_OF_KERNEL_MEMORY;

_mox_uint INTERRUPT_STACK_SIZE;
TASK_TEMPLATE_STRUCT_PTR TASK_TEMPLATE_LIST;
_mox_uint MQX_HARDWARE_INTERRUPT_LEVEL_MAX;
_magx_uint MAX_MSGPOOLS;

_magx_uint MAX_MSGQS;

char _PTR_10_CHANNEL

char _PTR_10_OPEN_MODE;

13



_magx_uint RESERVEDI2];
3} MQX_INITIALIZATION_STRUCT, _PTR_ MQX_INITIALIZATION_STRUCT_PTR;
s AR EE, 20 MQX k.

3.2.1.1 FRIAMOXHIUH L 4h5#

PRAT LA MQX MIga b gt e L H CAIIaME, 503 T di B4~ BSP 3@ BRAE . ZBA
B FR A MQX_init_struct 1M HLARAELEAR R () BSP H 5% F i max_init.c S0 . %30 C 4 #idm %
HIEHE] MQX,

TR W TR AR TR UL, MQX WIIR A A5 44 Ji i 44 i MQX_init_struct.

A FE ] R AL A0 N MQX init_struct:

MQX_INITIALIZATION_STRUCT MQX _init_struct =

{

/* PROCESSOR_NUMBER */ BSP_DEFAULT_PROCESSOR_NUMBER,

/* START_OF_KERNEL_MEMORY */ BSP_DEFAULT_START_OF KERNEL_MEMORY,

/* END_OF_KERNEL_MEMORY */ BSP_DEFAULT_END_OF KERNEL_MEMORY,

/* INTERRUPT_STACK_SIZE */ BSP_DEFAULT_INTERRUPT_STACK_SIZE,

* TASK_TEMPLATE_LIST */ (pointer) MQX_template_list,

* MQX_HARDWARE_INTERRUPT_LEVEL_MAX*/

BSP_DEFAULT_MQX_HARDWARE_INTERRUPT_LEVEL_MAX,

I* MAX_MSGPOOLS */ BSP_DEFAULT_MAX_MSGPOOLS,

/* MAX_MSGQS */ BSP_DEFAULT_MAX_MSGQS,

/* 10_CHANNEL */ BSP_DEFAULT_IO_CHANNEL,

/* 10_OPEN_MODE */ BSP_DEFAULT_IO_OPEN_MODE

L
¥ #1454k RESERVED B/ 7c 2 EH 4 0

3.2.2 LSRR

B4 B SR (TASK_TEMPLATE_STRUCT) J& X T —4IWIUA AR, BT 1A AT LL7E b
PRAS AT S
BRI, MQX AEBUREANMTSS H)— AN, AT S5 RMORE g SO —AN BRI TESS . [FFE, 24
N RERPBATIN, B REIAT S B A L EAT 55, AR AT 25 A S TR 8 A E X
LS5 A A B 45 A — NN A 0 BT S5 BEAR
typedef struct task_template_struct
{
_mox_uint TASK_TEMPLATE_INDEX;
void _CODE_PTR_ TASK_ADDRESS)(uint_32);
_mem_size TASK_STACKSIZE;
_magx_uint TASK_PRIORITY;
char _PTR_TASK_NAME;
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_mgx_uint TASK_ATTRIBUTES;

uint_32 CREATION_PARAMETER,;

_max_uint DEFAULT_TIME_SLICE;

} TASK_TEMPLATE_STRUCT, PTR_TASK_TEMPLATE_STRUCT PTR;
N EH RN HE, 520 MQX f .

3.2.2.1 fREAESIEH

VER: WRARE HMES SN 0, WIZAES5- 384T N 5e e 7 A vh

URAEAT SR R AR 55U E 0, TR

®  MOX AREMILSEH A AL I B R ARIE S (R KIEED

o U ANREFIBATH, EAREER M BAR ARSI R P BRI e BRI
D HIES

3.2.2.2 fRE LS E

PRI — MESFRE W N Rt R A5
HJE 3——1 MQX FFUGIBAT I, B AR A 45 1R — > S48«
DSP——MQX fr1F DSP WAk &5 25 7 3V E AR S I (1855
T H——MQX LRAFIF 1 25 A7 ae A E AT S5 B I — 5873
IS T) Fr——MQX AT A AR (BRE FIFO ).
3.2.2.3 BRIMES BRI &

AT AMIARAE B ST SR, m] LU HIBRIA I 513 MQX _template_list.
3.2.2.4 ¥4 —AMESSRIR IR

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, OL, 100},

{ FLOAT, float_task, 0x2000, 5, "Float_task",

MQX_AUTO_START_TASK | MQX_FLOATING_POINT_TASK, OL, 0},

{0,0,0,0,0,0,0L,0}

¥

FERXAMI T, world_task 2> B BIMESS, BIFERTAAL MQX Ak — 2%y 0 I
S5, N HIFE R E AT BAR 2R 5] (MAIN_TASK) . iZAT 4545629 4 5. World_task() s EUE AT
SN, AR/ 0x2000 Sk T,

155 hello_task J&— M T AL55, G RAS T BR U AR S I g G 22 00, FL N 1) 50 {E 0 100
ZFP . AHRHINC EIEIIZ W, 3.14 TN

Float_task {F-45 [t — M7 RiAESS, 2 — " HEBE3IES.
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3.2.2.5 szf: GE—AE BT
Gl — AL, HIhBE MH . “HelloWorld” FF4&1F, FEFwMSTR:

* hello.c */
#include <mgx.h>
#include <fio.h>
[* Task 1Ds */
#define HELLO_TASK 5
extern void hello_task(uint_32);
TASK_TEMPLATE_STRUCT MQX_template_list[] =
{
{ HELLO_TASK, hello_task, 500, 5, "hello",
MQX_AUTO_START_TASK, OL, 0},
{0,0,0,0,0,
0, 0L, 0}
b3
void hello_task(uint_32 initial_data)
{
printf(*\n Hello World \n");
_magx_exit(0);
}
3.2.25.1 4R IFIERFIMQX

1. AW F H%: magx\examples\hello
2. 7% MQX KATICA KB SR, SRAF B NI AT P 452 .
3. MU ORI TR 2 1a T I N R Y .

TEf B BRI BoRe

Hello World
Freescale £t X Freescale MQX >k Ut , Codewarrior
MQX Development Studio J& MQX JT /& 15 4 ) B AR IR 355
TEAHI “Hello” FEFBIT P HS W T —15.

3.3 {EMFreescale CodeWarrior Development Studio

AT VELN A 4244 ] Freescale CodeWarrior Development Studio #E47#4 7. 1547, ik MQX
IR A S B . ColdFire M52259 PEALHR [¥) “Hello” 87~ Fe /3 il 1 R iu .

KFAf H CodeWarrior L MQX £i/E RAA L E AL ODALFITEA N Z, 1HS L 45 17 “ g
Freescale MQX RTOS”,
1. M windows JF443¢ #1247 CodeWarrior Development Studio
2. {r CodeWarrrior 4RI R IFEE Al FH File/Open S5, #1FF4 M52259 PEALHRIT &1 “Hello”
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N HHFRT TR BRUEDL R, RAT AR H R 3% TR S0
C:\Program Files\Freescale\Freescale MQX\mgx\examples\hello\codewarrior\hello_m52259evb.mcp

.lnlxl|
Be Edt wew Saarch Project Cebug MO 105 Tods Processor Dapert astion Wirdow M
I A GRS Y EREE ALY N-EN ]

il

het_mizssiveme |
[# o covnsnie: Ry ® 3 - B
Fies | Lisk Ouden | Fargets|

* ] f [ G | Do [0 4]
o (# C Lirkos Filay. [] 0. =
o [ Flunime | brases 0 o
# 3 M Litemes [
F Saurc o o
bwloc

-
*« W

o
Qoo
;;lhl

12 e [} o

K 3-1
3. MEEEEBIEARF RO HER. B, 41 M52259 PEAlikR, fRAH1EH] Ext MRAM 3t H
b AR AR ARAD T B B2 76 1% H bs e, T HAT AR AE FH A3 MRAM A7 4 (i AN Y 3811 Flash),
A48 A9 SRAM A4t 8
4. % F7 8 (Project/Make 25.) I H .
VR ZE R SR ARLEE EVHEML lib H 3N 2 PR MQX PSP #l BSP J% . Freescale

MQX ZERTE 2% H sk A Tilgm 2 0 BRIAEE,  PRlIHaX — s 2500 A2

7t Freescale MQX ‘%% H s 5 % lib/m52259evb.cw, A5 4E max 1 H S rhje 5 FE S0 . Sk
H, S M 457 “ELE Freescale MQX RTOS” 4%k MQX R4:.

IR BRI CUes, R I R S B N A B AT AT AT R

- AP 2t s A AL L B AT 4

DAL FHCE ST I B AT 115200bps, 8 &, 1 ATAE AT, oA AL ERAT .

. {E CodeWarrior ', 1% F5 (Project/Debug > *.) i J{] CodeWarrior ifi3s, FHoKs rl AT M HIFE
JF R3] MRAM A ds . RPN 175 main() ek £ BRI s Ab 45 1l

0 N O O



iFreescale CodeWarrior - [PEMICRO_USB]

-loix]
laix]

fEle Edt Vew Search Project Debug Data MQX RICS Toos ProcessorExpert Device Intialzation Window Help

AEFEI v <xBAAAANCE R L HERD
A BoE % O O 8 s ][ &5 wax

| Variables: Live | Yalue
Mo dva sonztver

hello_m52259evb mcp ]

) Helo-ExhRAMDebg v |30 & 4F . » | start |

Fies | Link Order| Targets |

- f* Body ¥/
extern pOX_THITIALTZATION_STRUCT FOX_init_struct;
% Start Hx

- _na( g _init_struct );
return 8;

-} /% Endbody +/

12 fles 0 0 s/ Line 50 Coll | Souce 2Rl

[
9. T4 F5 BEARSEHAT IV HFET
10. 75 %% i 1 v 4 Hello World.
% 5%T Freescale MQX T.F£ ] CodeWarrior Development Studio PE4H{E &, 2 W5 43,
AT A )38 B SCRS AT Freescale YAt bR Bt 25 1) 5256 20 BRI S

3.4 BEES

MR — AR A J K 22 M55 T LUORAE, 10 HLARME S50 — MR 1 SE 6] . MQX fRAF T ¢
ANSEGIRIEL S, AR, A A7 ds AER o REAMESS AT E— (1 32 (7 4F 554 5 1D, MQX
A EAE S5 1% 0 5 K X AR ST » 3.2 F17R T 2 MQX AR LI ME S5 Wil i H 30 A

2o ARRTTLAE N RS AT I AR A B AT 55

_task_abort
_task_check_stack
_task_create
_task_create_blocked
_task_destroy
_task_disable_fp

_task_enable_fp
_task_errno
_task _get creator
_task_get_environment
_task _get error
_task_get _error_ptr
_task_get _exit_handler

IBATAES5 IR MR IR I A 28 1 BT 55
AT 55 (1B 758 L B A
QIEIF R BB IS
QgAMb T LIRS A S5
BB 24 AT 55

WAAZAL S5 & 7 AT S5 MG RO%AT 55 1R
RIFR

IPIRE N ES VI SIPS

MBS AT 55 PSRBT 55 H A4

R GIEAT S5 (14E55 1D

AR 55 IR B A Fig

AR S5 K H B A QRS
ARIUESS 1 AR 4R £

AR S5 K138 HH )
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_task_get_id RIS 1D
_task_get_id_from_name  MAES5 B TP ARELER & 44 PRI EAE55 1D
_task_get_index_from_id  FRIFRE(ESS 1D ARG AR R 5

_task_get_parameter PEUT SIS HL
_task_get_parameter_for AT SRIGIE S
_task_get_processor IRIBAT- 25 5 B3 (P AL FE 25 4
_task_get_td AT S5 1D IREUAT 2540k ) 44t

_task_get_template_index R4 F 55 44 FREREUT S5 AR H 22 5|
_task_get_template_ptr  #R#5{F:55 ID FRIUE SRR 5T
_task_restart TEAT S5 BRABOTIRISATIN E M55, IR B R
KIS HIA . AT55 1D FIE55 Ak
_task_set_environment H MBS B E I AR iR

_task_set_error WEATS AT
_task_set_exit_handler WE AT IR AR
_task_set_parameter WEATS AR S

N

_task_set_parameter_for - MESBEALS M EIE S

3.4.1 A AE5%

FEATAESS (B Byl LB task create()Ei# task_create_blocked() 8! & 3 e T4
CPATS), AL ERR G0 AT R I AT 0SB MR T e X MilEsE, M
i T TR SRR AE B o — AT 55 AT LB — AN EAT SR A1 3R T 38 e X 4T %5
FREAT SR RSN 0, IXH, MQX T4 S U — AR AT S R 1454

PREI IR AT S5 M HERR . _task_create() R £ AT 45 HE AT SR SE I BAS o W+
B be O AR SE 0L &, TATRS KRGS, RO e H T se s m 44555
SOV B A, WK IR FRE SRS .

_task_create_blocked() & £ 1l it — M BHZE AT 55« 1ZAT S B IR FFAEL 4IRS EH B 55— MM
25 _task_ready() %1

3.4.2 3RIPUT451Ds

—/ME% B8 _task_get_id() R A H HARIILATS5 ID. WA TS 1D WS4, Rv] L
FHSHE 7 MQX_NULL_TASK_ID xS RS sh T 451 1D,

—AMESS e Al ] _task_get_creator() ek £ ELER LA E WAES5 1D, R %i_task_create()
IR B FAESS ID 4Bl .

UeAk, AE55 1D 3 AT DU i B AT 25 HOAT 55 BB P IR AT 55 4 RSk o i DhRe mlad
_task_get_id_from_name()SZH1, IR [l AEAT S BERR H1 2 o A — IR VL AL iZAT 5 A FR 4TS5 1D,

3.4.3 SRIAIWE —MEFSIHE

—AME AT LU IS _task_set_environment & £ R A7 — AN RN T RR P AR DG IR B FR 6L . JLefT
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2 n DLl task_get_environment() B8 $i7 1) i% A B4R .
3.4.4 E AT IR

B MES AT GAL S I A R B AR (55 AR ). — 28 MQX B 250k PN 215
23 S SR 45 A AR o

WA MQX BRI 3 AN RN R P 2 T iR iR, WIAR W] R oA He e gkt
HHIL . SR M R e U] R BT s R SRR DRI AT BEAEAE 1R 3. 75 MQX i RTARA 1
AR —MEMAE MQX_OK Z &, A TRt — A rSEfdla L2 Wi, MQX il At —
A URAT S5 A AR B BT 55 W ks L MQX_OKG

M AT DU U R BOR DU 55 5 A R

_task_get_error()

_task_errno()

—/MES5 I I I ] _task_set_error() e 2R AT 55 A URS  MQX_OK . 1% H M 56 i AT
55 1) R ARI IR B EAT S5 LR A AR 2 MQX_OK

—AMTS5HE L A F_task_set_error() R E i & AT S H AL S — ME AN & MQX_OK., &
i, HAE MY AR MQX_OK B, MQX A2 BB 145 1S 4R .

3.45 FEJOE%

— /NN HFE P RERS I L ] F_task_restart()pf B JH — MESs, 1% R EUNZAT S5 B AL IR AT
EEGTS, R T RS RRTT. 5 1D FI T4

3.4.6 & IFF%%

—AMEL e 211 A 5 B HE AR 4TSS ID (AESS o 29— MES L AL, il FAES
HALK IR N AMES LR, MOQX B T AR5 WA MQX T, X487t AL

A LI AR PR X B

REQRFESE

EPSN N

HE

HJFHE

e E S

338 5 A T VA S

I HEBA I 3% 12

RS- IR TF

I I RE % i ik 1 H_task_destroy()al & “ L3 18 F_task_abort() sk £k r %) 20 E—
{15 (FE MQX BT A T A B2 J5 )

M AMTA AL 2k, WRIZAT A B ZE, MQX HIZAT S BG4
RIPRE 4 2 1 AT 557 R i SPIRAS I, BB AT —AN s O BRI AT 5B A . 1 AR e % i
B MQX JC i Ak B 1) %5 5
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f£ 45 3B W Ay W9 ] LLJE i task set_exit_handler() p& % &% & , oAl DL i
_task_get_exit_handler() BRI o 41 HRAT S B TS ARIR [B], ) MQX 218 AL 4518 H AJH

3.4.7 S BIEATSS

ZBFHEET A 21 TUBIF N T S S AMESS (world_task) o FRATTHAA BT (AT 5545545 51 2 1
57 world_task 115, JFE 4 hello_task LUEEAZ A~ H A S ESS . World_task £452 1~
JABTESS .

2 MQX A3, ‘&I T world_task. World_task i i L word_task 24241/ 1]_task_create()
B H L B hello_task 1T:45. MQX {#Jf] hello_task 84 i hello_task 1 —ANsEfi. 4t
_task_create() e&i HC Dl RHIR[BUHT 0 FAES5 1D; A MEKRER [F] MQX_NULL_TASK_ID.

HI¥ hello_task AT 551 5 B AT 5500 S K 5t 2465 BA A o X4 e 44T L world_task B8 i DI S22
CRARTEIRE . WAL FTEN T Hello. 2 J5 World_task 1T-45-45 45 4% SR & 40 7
hello_task 1T-45 & 75 il Th il . Wik /&, world_task Kt World; 7501, world_task Kt — AN
WG B i MQXIEH .

I RARE L world_task FRIAESEE, A& LGN hello_task A [H], W H4ath World. [A04
world_task A1 hello_task HA AR LA It HA S HIRG  Frlh world_task 71 hello_task 2.
HZAT. BESR hello_task #AT WL FHKIZAT, W world_task 7E%iH: World 22 Ji5 1 HI_max_exit(),
A AT .

3.4.7.1 SEAFIARAY
/* hello2.c */

#include <mgx.h>

#include <fio.h>

* Task 1Ds */

#define HELLO_TASK 5

#define WORLD_TASK 6

extern void hello_task(uint_32);

extern void world_task(uint_32);
TASK_TEMPLATE_STRUCT MQX_template_list[] =
{

{WORLD_TASK, world_task, 500, 5, "world",
MQX_AUTO_START_TASK, OL, 0},
{HELLO_TASK, hello_task, 500, 4, "hello",

0, 0L, 0},

{0,0,0,0,0,

0,0L, 0}
b3
[*TASK*

*
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* Task Name : world_task

* Comments :

* This task creates hello_task and then prints "World".
*

*END* */
void world_task(uint_32 initial_data)

{

_task_id hello_task_id;

hello_task_id = _task_create(0, HELLO_TASK, 0);
if (hello_task_id == MQX_NULL_TASK_ID) {
printf("\n Could not create hello_task\n");

}else {

printf(" World \n");

}

_magx_exit(0);

}
I*TASK*

*

* Task Name : hello_task
* Comments :
* This task prints "Hello".

*

*END* */
void hello_task(uint_32 initial_data)

{

printf(" Hello \n");

_task_block();

}
3.4.7.2 TEMQX T 4 B A2 v IR 7
1. #ENF H 3% mgx\examples\hello2
2. Z I MQX RATRUAI U B SR, B RC T afer il st Raa AT N B 7 145 2
3. F MR UL B SR AR s AT N R
PR TR R G TN

Hello
World
Freescale £ X Freescale MQX K, Codewarrior Development
MQX Studio & MQX FFk S it i BEARIA G . S Z A0S
W 3.3 7 “fifi i Freescale Codewarrior Development
Studio”,
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3.5 AEESE

MQX FEALT AT 55 1 5 S«
® FIFO (JkiBRg)
® iR
® fHTEABAS (FE4IN %S 0L 3.7.8 1)
PRu] DL B AL BE RS AREAME S5 I BE SRS Ky FIFO s 407, Xk, MR ol fet &
A FH K 69 SRS AT AL B I 2 AT 5 o

3.5.1 FIFOi}i i

FIFO JEERINI L ems o ISR ISR 55 PR L Sk, 45 ORI AT IAESS (AN IG S IRZ 1)
BRI B S 0T B AR B AN ) (AT 55 o W SRS AT 55 R FFISAT B AR IE 2 4 AR :
® PR MARS QBT S, DUOVE M T M BLZERE 1 MOX bk
o TR, DO E AT LR ST S5 A S
o B HIIMES DA Tt IR,

3.5.2 RAHIHE

RAGHES FIFO LKL, AR R Z AR TR SR 55 #8473 L T S5 KRN ] e
)R, RGN, AT %A 7T DA «

2 FASAT 451 MQX_TIME_SLICE_TASK Ji# P 75 AT 45 AR Fp 48 18 5 I 74 ml LAt F e 40 VA
Sl o AT55 IS ) A B T45580h DEFAULT _TIME_SLICE J@YEAi . (Ui R 0, R45 it
) 1 B0 BRI (I AL BR AR I IR o d5eb], AR 1 BR DB 1] DAy Jo S92 g bof 8% o BT s I ) B 7). 10
o HTHKZ 40 BSP MIN TIIRE 4 5 =80, IRIAG R AL FEAS BR NI 18] 2 50 4. R nT DU
it i ] _sched_set_rr_interval() ¢ # _sched_set_rr_interval_ticks() & %t , LA 4k B 2% (0 1T %%
IDMQX_DEFAULT_TASK_ID AZ%, BUEAKALBEZS N 8] Fy o 24— NG S IR OE AE 25 (1) N [A]
A HZER, MQX B S RAFIZAE S5 IINIASHL, PATVIRERAE, JFAS A 28 BA S 1 P04 3& 14T
%o MQX HBA AT S H 3 AT 5 AL BAI IR R, FFAER LG AF b 7= A R —AME 55 I il
WIRAE RGBS BT s AT 45, W BT 554 4k 218 1T

TERCAE P P S b, AH R0 20 IR AT 45K DA — Tl 1) 12 45 19 07 A S b B8 I i)

F31 LR FREREFERFR

_sched_get_max_priority PR AVFRE N RS Ed: &
[ 0
_sched_get_min_priority R A VFBCE M AR e
_sched_get_policy SR FE S
_sched_get_rr_interval RIS R e, Bk 2 A0
_sched_get_rr_interval_ticks RIS E] e, A7 Ay I B g 255
_sched_set_policy T SRS
_sched_set_rr_interval WA, B = Ap
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_sched_set_rr_interval_ticks BB E v, 57 A IR |
£32 LR EE5AE

_sched_yield ¥ 2 i 2 AT 2% &k 4 BA 1 1) oK
FE, JFREAL B AR FE )k 25 B A1 h
BA RN T —MES

_task_block PHZEAT-55

_task_get_priority SR S5 I S 2

_task_ready Wos—MES AR

_task_set_priority BCEATSS R SE 4k

_task_start_preemption VTSR

_task_stop_preemption I )

FEAMESTHRAL T T HE R AR -
BH ISR A——E 55 RUER LA BERITT, USSR A e i DR R I e Dk
PRI, SRS A A AR

AR ——AL SR L T LIS, (HORBEABIRIRAS,  PRUN AR 2055 1 s 4 i i
W55
Wom IRE——%AE S5 BT .

U ORI AT 25748 0 B IR A B HORAS, I MQX S AT VI i, LI Ak 4% A 571
oL 3 T PR 45 0 « MQX I PR S 4 ot i (KT 250 NI IR 25 o S 2 AN LA A R %
PATSSHENRAOIRAS, WIS A F P R B AR5 S 0% - B2 U, AR BB T 56 k4
ES IR
3.5.2.1 # kv

WORARAS RS AT LA o 24— AT @ S SR IAT- 4578 sk 8 T DR 1 A% O B AT 45 I, 368
SR ERTINESES MR TR RES, (ARFEIE LS. S h Wi A
A S RIS, BTG AT S L A e RIS, 2Rk

3.6 HFEIE

3.6.1 i F n] AR L i B N A7

BRI O , MQX A 1 LRI ER A A A7 1th 43 T 3 A7 o AT 55 L RELE BRIA P A7 Tth 2 A077 A4 I A7
TN A7

PR CERAERALL, SR T 4R 240 C 15 sl A 1) malloc( )R free( ) B B 58 Bt AE -

HRE: AARVPENAZSAE RS, R LM B i (S0, 3.7.7 75

WAFHT LR FA A WAFEE B TS TS 88 RENAEH (AEFARMT%). 4
R4 4E 0, MQX IR [FIZAT 45 AL A7 E s I A7

1 MQX e WAFERIN, K 2/ 03 e T SR /N N AR B (B R4 TIC P 9 A B T BB KD

BEAh, AT4% AT L F_mem_transfer () e £ e ]y A7 B T A RS B AT 45
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K33 ILE: RATEKPIAFREENTF

_mem_alloc
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_lwmem_transfer
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3.6.3.3 ARSI X B
IS R R A8 43 TS R 2R (R X B B IX Pl AR X e

X By Pl B tiliiks
FLH Private _partition_alloc() R & AT 55 ¥ ES
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_partition_create

_partition_create_at

_partition_create_component
_partition_destroy

_partition_extend

_partition_free
_partition_get_block_size
_partition_get_free_blocks

_partition_get_max_used_blocks

_partition_get_total_blocks
_partition_get_total_size
_partition_test

_partition_transfer
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_DCACHE_DISABLE B A7
_DCACHE_ENABLE i R 22 A
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_DCACHE_FLUSH_LINE
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_DCACHE_INVALIDATE

_DCACHE_INVALIDATE_LINE
_DCACHE_INVALIDATE_MLINES

i Hm A7 R
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_ICACHE_DISABLE
_ICACHE_ENABLE
_ICACHE_INVALIDATE
_ICACHE_INVALIDATE_LINE

_ICACHE_INVALIDATE_MLINES

SRR
il
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3.6.5 #HIMMU CGERIATAE RS

X TS CPU Kk, RTE S FH S8 47 i b Z01 46 40 A7 P 5. 75 (Memory Management Unit,
MMU). MQX s RF¥IaA. JHH . 25H MMU, 308 0 SLR I — AN X

REENS T MMU TUEE H MMU.

JESUAA 2 ZAT e VE N AR P4 i MMU 0.
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virual address

pl
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MMLU page table (L1)
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MMU page table (L2}

attributes | physical » physical page
addr

ohysical addr
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‘ _mmu_add_vcontext
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_mmu_add_vregion

_mmu_create_vcontext
_mmu_create_vtask
_mmu_destroy_vcontext
_mmu_get_vmem_attributes
_mmu_get_vpage_size

_mmu_set_vmem_attributes

A MMU GRS A7 X3, AR AT AT 455

A MQX 1]
A4 R LR B

1 FHAIAAAR I R AU I35 2E AT 45
W — 55 RIS

FRI— MMU BT R 3L A7
FRHC— MMU T2 (15K

WE— MMU TR A7 R

_mmu_vdisable A5 BT A
_mmu_venable Sl Reint

_mmu_vinit Ytk MMU, il MMU 1%
_mmu_vtop AR PR kS5 1 (47 352 b

3.6.5.1 2&H: il H MEFUAF A 4 L MMU
Bn— E ORI AEIX ] TR A AR EATE, T A5 3T 1) i A7 X

_magx_uint _bsp_enable_operation(void)

{

_mmu_vinitMPC860_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_vregion(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_vregion(BSP_PCI_MEMORY_BASE, BSP_PCl_MEMORY_BASE,
BSP_PCI_MEMORY_SIZE, PSP_MMU_DATA_CACHE |
PSP_MMU_CACHE_INHIBITED);

_mmu_add_vregion(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_vregion(BSP_RAM_BASE, BSP_RAM_BASE,
BSP_COMMON_RAM_SIZE, PSP_MMU_DATA_CACHE |
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PSP_MMU_CACHE_INHIBITED);
_mmu_venable();
_ICACHE_ENABLE(0);
_DCACHE_ENABLE(0);

}
3.6.5.2 Z&H: s BRI
7EHHE 0XA0000000 Ab 15 B V& B4 T-45 7] 7 in) 64KB FIFA A7

{

pointer virtual_mem_ptr;

uint_32 size;

virtual_mem_ptr = (pointer)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);

if (result '= MQX_OK) {

}

3.6.5.3 %5 : A B IUILIA 6 AT 5%
B ILIA BT 55, I8 LA SRR

[* Task template number for the virtual-context task: */
#define VMEM_TTN 10
[* Global variable: */

uchar_ptr data_to_duplicate[0x10000] = { 0x1, 0x2, 0x3 };

{

pointer virtual_mem_ptr;
virtual_mem_ptr = (pointer)0xA0000000;

result = _mmu_create_vtask(VMEM_TTN, 0, &data_to_duplicate,

virtual_mem_ptr, sizeof(data_to_duplicate), 0);
if (result == MQX_NULL_TASK_ID) {
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}
result = _mmu_create_vtask(VMEM_TTN, 0, &data_to_duplicate,

virtual_mem_ptr, sizeof(data_to_duplicate), 0);
if (result == MQX_NULL_TASK_ID) {
}

3.7 FEEF

YRR LATE LU0 — ol 22 ML SEOUE 55 2 T I [R5, S LEHLHRIRE 2 £8 Ja 2R 557 R o 4
® S —AESSRE SR B B AL AE55  DABE BB S BRI AT AL
RPN R RS
® (i SH—ATHE T MR 0 B DK, WA al LI KA5 5 5 . MQX {55 Bl i

SRR PT BB E . KT BENEZITE, U 373277,

o RELGFTE—WMIISETE
® I F——AE55 ] DA B RIS — I 2 AT —AME 55 U I = 10 8l - O 1 07 I 3= s

AR5 AR IR e, I R R R C 2N BN AERs . AT 55 5E o L= E s i Vs 1), )

Bt LT . R S AR AL B AR KRBT E L R . RN RS 3.7.3

o
® I ELIE——MQX SLVFESS AL Bl - 29— MESAETH B BE T Bl I A& 21—y

R RS o FEAESS il LRI S A SR B 21E,  thRIRRGHE R
® (LRI —— VRN I RE P HE TR AT 55

3.7.1 Hf:

FAFRRE R AP ZAMESS, B SEBATS5 5 ISR Z IR

FAAOFEEA, CRFAES . SR ISR B E R 2 _max_uint HE X
BRI 5 R .

AR YR e R LS I R X (VA 1B R ) VA o T VAP LI 2 I S 8 [ S W =11
F ISR Y n] LUEAL AT o AT AT, MQX B N EE A5 AT 55 Hh e B0 2 41 AT 453 N
BRGNS WL AR, BN AL E AL, MQX K 7 RN B A4
HAAAT S BN BT .

Freescale HTHE BT & LA AR R E s A6 o 1) ok, FiR4L

MQX | PR ASERIAHAE MQX WAL g, 4 T MR —HEE, R
LT EAE MQX H P ECE S RS, JFEHrgnit MQX
PSP.BSP FIH EAZ LA T4 N 252 W, 4.5 715 FL ¢l Freescale
MQX RTOS”.

AL, APRNFAEAL: ar AR, DAME— AR R AR PRI, DAME— R bR
P

JFHRE P BE A8 1k 747 £ TR 2 A AC LGS S 4T TP A A Bl s il 2 Jn R T

32



PABEE A NS (H N IR A RS AR I R S A AR A A7
#3-9 LA EABEALAMNL

R R RSERAEL, e XS R event.h T

_event_clear T BRI R E SR

_event_close K5 F A k4

_event_create AR 44 S

_event_create_auto_clear R A AL, RS B BN BRI

_event_create_component AR AL

_event_create_fast ERp Ay Srae Lyl

_event_create_fase_auto_clear R POE AL, S BT

_event_destroy o 2 S

_event_destroy_fast PR SR A

_event_get_value R ME

_event_get_wait_count RIEEAF FH A AL AT 55 L

_event_open FIIT5 i 24 AR 21 B

_event_open_fast FIIT 5 P S 2 R

_event_set WEAHIZ AR I A A R S

_event_test MR A

_event_wait_all R FAA T BT R AL S R R =D 4

_event_wait_all_for J F R A T S R I 2 R
CRLFERE/ 25 )

_event_wait_all_ticks A R BT R S SRR T (R A

_event_wait_all_untill SSREARAL BT A R AL, BB TE A ) 2

_event_wait_any R FA A A R AL S R R D 4

_event_wait_any_for R A AT AR H E F A SRR S B 2 R

_event_wait_any_ticks R A AT AR H 5 F AL SR S R S 2 A

_event_wait_any_until g2 O RN SR (O E repree ¥ (VA = | ek kg N T B

3.7.1.1 B

R 7] LA I _event_create_component() g/ M A sl S AL . i SRAS R AR B, U MQX
W N R 7 o AR I SR LN 8 B A5 FH BRI A e 21

ZH X ERINE

AL RENS G H AL PRI n B 8

W PERITAT FAF AN S, HE 8
BB KAE A 1k

K AH WREEEAR 0, ARVFEIEMHEI4INR 0
KE

3.7.1.2 G4
TEAT A8 AR AL 2 0, B ZRE R — A4l

33



A RS P b A ZH

PR F LA _event_create_fast() 5| (EAA AR I
(U5 BEERFMA)  _event_create_fast_auto_clear() A4 &g I &1
mHEA _event_create() TR AR

(W HBERRTEEALD  _event_create_auto_clear()
WA AR S B SNE BR ST, RS BT, MOX g R el X —
BIVEAE S IR LT (RAT S5 HENREIRAS, AN T BT 55 L TH BRIX LA
3.7.1.3 FTITH A MR
TEAESS RES AL T AR AL 22, AT T B A AL I 3%

FITFH AR W e AL 24

PR _event_open_fast() FEfeEREn&Rsl, wHEE
PR R ) g B A= e

e _event_open() TR AR

PR R B8 8 A AL R [ o — P g A
3.7.1.4 AL

fE450 5 B %_event_wait_all()=l_event_wait_any()5 £ FAF 4 b — @ B R AL . 2k
REREEALIN s MQX R SR AT IIAT 55 Ak T 5t R A « R AR AR B i A7 A Bhis B A (H
Rl p& %_event_create_auto_clear()z¥_event_create_fast_auto_clear()), W MQX i&FxiZA7, LAEA%
FEAT S A TEBRE -
3.7.1.5 WEIFIL

— R4 bR 2_event_set() e B F AL — e B A o SARAL T LR AS Hh sl R Al 2
b Y AFA BRI, SR TS WA Ky iss . W R ARG A S B
Pr, U ELX SR ARAT — BB MQX BT R e .
3.7.1.6 WEkRFRAL

AR50 1 0 F_event_clear() s A0 Br S dl b — @ BN S0 o SR, W SRS 4G el i
WA HSNEEREAAL,  H EX SRR — B B AL MQX B2 R EATT
3.7.1.7 KM FAT A s

AT AR SR, KT DLUERE_event_close() B 305 58 HIEF .
3.7.1.8 MU FAFA

VAT WP SE,  HAE SR R U 1 S AL I ST I, MQX S e TR 2t 44 A Al
3.7.1.9 %M. A At

BRI B 25 ISR FERFIGSAT I B B FEAFAT o MR G5 AT 25 10 BRI B 25 K AR I AT R — B 1
DRI AT 45 T B AT R A0 I Aol 2 R PP 18 B8 1) R AT

34



3.7.1.9.1 FEBIARHY

[* event.c */

#include <mgx.h>

#include <fio.h>

#include <event.h>

[* Task 1Ds */

#define SERVICE_TASK 5

#define ISR_TASK 6

[* Function Prototypes */

extern void simulated_ISR_task(uint_32);

extern void service_task(uint_32);
TASK_TEMPLATE_STRUCT MQX_template_list[] = {
{SERVICE_TASK, service_task, 500, 5, "service",
MQX_AUTO_START_TASK, OL, 0},

{ISR_TASK, simulated_ISR_task, 500, 5, "simulated_ISR",
0, 0L, 0},

{0,0,0,0,0,

0, 0L, 0}
b3
[*TASK*

*

* Task Name : simulated_ISR_task

* Comments :

* This task opens a connection to the event. After

* delaying the event bits are set.

*END* */
void simulated_ISR_task(uint_32 initial_data)

{

pointer event_ptr;

[* open event connection */

if (_event_open(“global”, &event_ptr) = MQX_OK) {
printf("*\nOpen Event failed");

_magx_exit(0);

}

while (TRUE) {

_time_delay(1000);

if (_event_set(event_ptr, 0x01) = MQX_OK) {
printf("\nSet Event failed");

_magx_exit(0);
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}
}

3
I*TASK*

*

* 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.

*END* */
void service_task(uint_32 initial_data)

{

pointer event_ptr;

_task_id second_task _id;

[* setup event */

if (_event_create("global™) '= MQX_OK) {
printf("\nMake event failed");

_max_exit(0);

}

if (_event_open(“global”, &event_ptr) = MQX_OK) {
printf("\nOpen event failed");

_max_exit(0);

}

I* 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");
_magx_exit(0);

}

while (TRUE) {

if (_event_wait_all(event_ptr, 0x01, 0) = MQX_OK) {
printf("\nEvent Wait failed");

_magx_exit(0);

}

if (_event_clear(event_ptr, 0x01) != MQX_OK) {
printf("\nEvent Clear Failed");

_magx_exit(0);

}
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printf(" Tick \n");
}
}
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[* read.h */

/* Number of Writer Tasks */
#define NUM_WRITERS 3
[* Task IDs */
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#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(uint_32 initial_data);

extern void read_task(uint_32 initial_data);

extern SW_FIFO fifo;

3.7.4.4.2 {T4HHR

* ttl.c */
#include <mgx.h>
#include <bsp.h>
#include "read.h"
TASK_TEMPLATE_STRUCT MQX_template_list[] =
{
{WRITE_TASK, write_task, 600, 5, "write",
0, OL, 0},
{READ_TASK, read_task, 500, 5, "read",
MQX_AUTO_START_TASK, OL, 0},
{0,0,0,0,0,
0, OL, 0}
b
3.7.4.4.3 ST AR
[* write.c */
#include <mgx.h>
#include <bsp.h>
#include "read.h"
[*TASK*
* Task Name : write_task
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* Comments : This task waits for the write semaphore,

** then writes a character to “data” and posts a

* read semaphore.

*END* */
void write_task(uint_32 initial_data)

{

printf("\nWrite task created: 0x%IX", initial_data);
while (TRUE) {

if (_lwsem_wait(&fifo. WRITE_SEM) = MQX_OK) {

printf("\n_Ilwsem_wait failed");

_magx_exit(0);

}

fifo.DATA = (uchar)initial_data;
_lwsem_post(&fifo.READ_SEM);
}

}

3.7.4.4.4 FALS A

[* read.c */
#include <mgx.h>
#include <bsp.h>
#include "read.h"
SW_FIFO fifo;
[*TASK*

*

* 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.

*END* */
void read_task(uint_32 initial_data)

{

_task_id task _id;

_max_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);

43



_max_exit(0);

}

result = _lwsem_create(&fifo. WRITE_SEM, 1);
if (result = MQX_OK) {

printf("\nCreating write_sem failed: 0x%X", result);

_max_exit(0);

}

[* Create write tasks */

for (i = 0; i < NUM_WRITERS; i++) {

task_id = _task_create(0, WRITE_TASK, (uint_32)('A' +i));
printf("\nwrite_task created, id 0x%IX", task_id);

}

while (TRUE) {

result = _lwsem_wait(&fifo.READ_SEM);
if (result I= MQX_OK) {

printf("\n_Ilwsem_wait failed: 0x%X", result);

_max_exit(0);

}

putchar(\n");

putchar(fifo.DATA);

_lwsem_post(&fifo. WRITE_SEM);

}
}

3.7.4.4.5 FAMQXZw I3 He v B v
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3.7.5.8.1 Hhsit e X

/* main.h

** This file contains definitions for the semaphore example.

*/

#define MAIN_TASK 5

#define WRITE_TASK 6

#define READ_TASK 7

#define ARRAY_SIZE 5

#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

** semaphores.
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=/

typedef struct

{

_task_id DATA[ARRAY_SIZE];

uint_32 READ_INDEX;

uint_32 WRITE_INDEX;

}SW_FIFO, PTR_SW_FIFO_PTR;

[* Function prototypes */

extern void main_task(uint_32 initial_data);
extern void write_task(uint_32 initial_data);
extern void read_task(uint_32 initial_data);
extern SW_FIFO fifo;

3.7.5.8.2 55K
* ttl.c */
#include <mgx.h>
#include "main.h"
TASK_TEMPLATE_STRUCT MQX_template_list[] =
{
{MAIN_TASK, main_task, 1000, 5, "main",
MQX_AUTO_START_TASK, OL, 0},
{WRITE_TASK, write_task, 600, 5, "write",
0, OL, 0},
{READ_TASK, read_task, 1000, 5, "read",
0, OL, 0},
{0,0,0,0,0,
0, 0L, 0}
3

3.75.8.3 FRFAES IR

RS ORGSR R5l. EESEULEEES.
[* main.c */
#include <mgx.h>
#include <bsp.h>
#include <sem.h>
#include "main.h"
SW_FIFO fifo;
[*TASK* *
* Task Name : main_task

* Comments :
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* This task initializes three semaphores, creates NUM_WRITERS
* write_tasks, and creates one read_task.
*END* */

void main_task(uint_32 initial_data)

{

_task_id task_id;

_magx_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");
_max_exit(0);

}

if (_sem_create("write", ARRAY_SIZE, 0) = MQX_OK) {
printf("\nCreating write semaphore failed");
_magx_exit(0);

}

if (_sem_create("read", 0, 0) '= MQX_OK) {
printf("\nCreating read semaphore failed");
_max_exit(0);

}

if (_sem_create("index", 1, 0) I= MQX_OK) {
printf("\nCreating index semaphore failed");
_max_exit(0);

}

I* Create tasks: */

for (i = 0; i < NUM_WRITERS; i++) {

task_id = _task_create(0, WRITE_TASK, i);
printf("\nwrite_task created, id 0x%Ix", task_id);
}

task_id = _task_create(0, READ_TASK, 0);
printf("\nread_task created, id 0x%Ix", task_id);
}

3.7.5.8.4 AL

I* read.c */
#include <mgx.h>
#include <bsp.h>
#include <sem.h>
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#include "main.h"
[*TASK*

* 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.

*END* */

void read_task(uint_32 initial_data)

{

pointer write_sem;

pointer read_sem;

pointer index_sem;

[* Open connections to all semaphores: */

if (_sem_open("write", &write_sem) 1= MQX_OK) {
printf("\nOpening write semaphore failed");
_max_exit(0);

}

if (_sem_open("index", &index_sem) '= MQX_OK) {
printf("\nOpening index semaphore failed");
_max_exit(0);

}

if (_sem_open("read", &read_sem) = MQX_OK) {
printf("\nOpening read semaphore failed");
_max_exit(0);

}

while (TRUE) {

[* Wait for the semaphores: */

if (_sem_wait(read_sem, 0) '= MQX_OK) {
printf("\nWaiting for read semaphore failed");
_magx_exit(0);

}

if (_sem_wait(index_sem, 0) I= MQX_OK) {
printf("\nWaiting for index semaphore failed");
_magx_exit(0);

}

printf("\n 0x%Ix", fifo.DATA[fifo.READ_INDEX++]);
if (fifo. READ_INDEX >=ARRAY_SIZE) {
fifo.READ_INDEX = 0;
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}

[* Post the semaphores: */
_sem_post(index_sem);
_sem_post(write_sem);
}
}

3.7.5.8.5 HAESHIAUY
* write.c */
#include <mgx.h>
#include <bsp.h>
#include <sem.h>
#include "main.h"
[*TASK*
* 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.

*END* */

void write_task(uint_32 initial_data)

{

pointer write_sem;

pointer read_sem;

pointer index_sem;

[* Open connections to all semaphores: */

if (_sem_open("write", &write_sem) != MQX_OK) {
printf("\nOpening write semaphore failed");
_magx_exit(0);

}

if (_sem_open("index", &index_sem) = MQX_OK) {
printf("\nOpening index semaphore failed");
_magx_exit(0);

}

if (_sem_open("read", &read_sem) != MQX_OK) {
printf("\nOpening read semaphore failed");
_magx_exit(0);

}

while (TRUE) {
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[* Wait for the semaphores: */

if (_sem_wait(write_sem, 0) I= MQX_OK) {
printf("\nWaiting for write semaphore failed");
_max_exit(0);

}

if (_sem_wait(index_sem, 0) I= MQX_OK) {
printf("\nWaiting for index semaphore failed");
_max_exit(0);

}

fifo.DATA[fifo. WRITE_INDEX++] = _task_get_id();
if (fifo. WRITE_INDEX >=ARRAY_SIZE) {
fifo. WRITE_INDEX = 0;

}

I* Post the semaphores: */
_sem_post(index_sem);

_sem_post(read_sem);

}

}
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_mutatr_set wait_protocol()
1. P FH_mutex_init()e& HOVIa6 0 BT, SRAF4E 0] BLFRIFR T RUE E 25 4, 2 Je AR5 R a] AT EAlT.
2. i _mutatr_destroy() ek FUEY % 8 P45 .

X317 LHE: EHEFBEMESH

_mutatr_destroy
_mutatr_get_priority_ceiling
_mutatr_get_sched_protocol
_mutatr_get_spin_limit
_mutatr_get_wait_protocol
_mutatr_init
_mutatr_set_priority_ceiling
_mutatr_set_sched_protocol
_mutatr_set_spin_limit

_mutatr_set_wait_protocol

B B S T 2

SRICH 5 @ R gE i A e g
ARECEL ST 8 PR S5 R 1 1 RE B
SICH 7 B YESE IR limited_spin %%
ARIUCELTF a8 P S5 R TR 5 5 0

WIE W H R B L4

WEH ¥ B g e

TE B8 PRSI Y
WEH ¥R YESE I limited_spin %%
BE B RS S5 A il
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3.7.6.6 HiE ¥

T U YR, 4RSS AT LR mutex_lock () BR B E S R IR SR B B o I R R R
B, (T4 I H T IF4RELIEAT . R H T OB, KHE 3.7.6.3 T HIAR I H R SR PN, AT
ESSE SNy 7 LR

T WA PA 2, AT4% 7] LA mutex_trylock() s a2 b aise 0. R b5 R isie
T4 BN R 3 Gk EE324T . WSRAT S D BE, T4 R BEIRIE BT H AT LAAkSE 4T
3.7.6.7 P H 7

A IR L R (445 A 1T LA _mutex_unlock() i 55t o
3.7.6.8 #E H ¥

U RN T %, AT 45 AT LA _mutex_destroy () 8B & o 6 T 45435 1% H R AT 5%,
MQX #44 IL Nk 28 BA 1 o

3.7.6.9 %4: i H %

LEW A AR o5 WS - < S e (D 2 T e . Ny 1 o [t =z
N
3.7.6.9.1 14T
[* main.c */
#include <mgx.h>
#include <bsp.h>
#include <mutex.h>
[* Task 1Ds */
#define MAIN_TASK 5
#define PRINT_TASK 6
extern void main_task(uint_32 initial_data);
extern void print_task(uint_32 initial_data);
TASK_TEMPLATE_STRUCT MQX_template_list[] =
{
{MAIN_TASK, main_task, 600, 5, "main",
MQX_AUTO_START_TASK, OL, 0},
{PRINT_TASK, print_task, 600, 6, "print",
MQX_TIME_SLICE_TASK, OL, 3},
{0,0,0,0,0,
0,0L, 0}
b3
MUTEX_STRUCT print_mutex;
[*TASK*

*

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

* instances of the print task.

*END* */
void main_task(uint_32 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) '= MQX_OK) {
printf("Initializing mutex attributes failed.\n");
_max_exit(0);

}

* Initialize the mutex: */

if (_mutex_init(&print_mutex, &mutexattr) 1= MQX_OK) {
printf("Initializing print mutex failed.\n");

_magx_exit(0);

}

I* Create the print tasks */

_task_create(0, PRINT_TASK, (uint_32)stringl);
_task_create(0, PRINT_TASK, (uint_32)string2);

}
[*TASK*

*

* Task Name : print_task

* Comments : This task prints a message. It uses a mutex to
* ensure 1/O is not interleaved.

*END* */

void print_task(uint_32 initial_data)
{

while(TRUE) {

if (_mutex_lock(&print_mutex) != MQX_OK) {
printf("Mutex lock failed.\n");
_magx_exit(0);

}

_io_puts((char *) initial_data);
_mutex_unlock(&print_mutex);

}

}
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3.7.6.9.2 HIMQX i 5 3EF2 TR e
1. #ENW Ha%: mgx\examples\mutex

2. Z MQX KATRRKAII UL SCRS, BRI W G847 N AR P AR OGHR 2o

3. AR UL SO (4R 238 AT Y T RE R

3.7.7 WHE

FE55 2 18] AT LA i A2 45 JEL SEIUAH ELIEAR o AT 25 ANTH JE L 20 E B o 55 3 v IR B JELBA
1, I B AFIENGH B . B RE T E L R EhRm BB ARSI W LA 3k &

Freescale
MQX

H TAEHBRE & AR R WA oKk, B R ZaAT
ALEAHTE MQX WAZ gt 0 T MR AR, 1%
R EAE MQX I P RCE SR R e, IFEFg e MQX
PSP, BSP N HEZLodiff . HEZAMATE S 4.5 77 “H
Freescale MQX RTOS”,

#£3-18 ILE: HAHER

HEMERRENSHESHE, HHENS N message.h 3T

_msg_alloc

_msg_alloc_system

_msg_available

_msg_create_component

_msg_free

_msg_swap_endian_data
_msg_swap_endian_header
_msgpool_create
_msgpool_create_system

_msgpool_destroy

_msgpool_test

_msgq_close

_msgq_get_count

_msgq_get_id

ML S 2y L T B
MARGEH it 2y Bie i B

7V QIE) Y10 TDAE RTED SR -
(olFEEPSEAiRER

R R

A JE P SO B A e i s
B B SR e s
QIEAAA B

QI RS Bt

AR Bt

WP T Bt

RSB

BRI B BB o B

e e — A A5 B R AL 2R 245 A BA )
ID

_msgq_get_notification_function
_msgq_get_owner

_msgqg_open
_msgqg_open_system

_msgq_peek

AR B B BABIAT G IR 2 155 bR £
SHHA B BASIIAESS 1D
FIITAAA T B BAS

I RGBS

AREAR 10 B BB B0k — 26 1 R A
B GHEAHSD
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_msgq_pool

_msgq_receive

_msgq_receive_for

_msgq_receive_ticks

_msgq_receive_until

_msgg_send

_msgg_send_broadcast

_msgq_send_priority

_msgg_send_queue

M BB AR 20 e (IERLZE)
NERSYINIIEIR Y G S e PSPPI R R R P

Z AL

M B BAFIERI— 218, AR
F I 7 25 F) 341

M B BAFIERI— 518, AR
FR I A 25 4

M BSR4 R, SR E
B E (K I8 i 25

ek B LS

ek R E Z A S
e — e PR G S B LA 81
Y S SR e

_msgq_send_urgent RIE— A2 BB BB
_msgq_set_notification_function T L BA B R 5 R 2
_msgq_test HREWEPSAUNT]

3.7.7.1 QW S A

YRAT L FH_msg_create_component() p& Z0w A G v B AL 300, M RE T B ka0
T Bt B T I BB S MQX 2 G % 414 .
3.7.7.2 AL WSt

FE45 DT B e 8, W B AT 45 Z iU 2B 2 () . AT 45 REf% 18 H]_msgpool_create() ki
O FAE B, W a] LU H_msgpool_create_system() ef 25 il 7 2 4 vH Kt .
EAEE Y Bt iy, AT ZE MW N E R

ERSHLIERE RSN I PN

(ERS USRS DRI R

FERP7: MQX 889 21098 St 8 1 S8 (e 55 B0 E 1 BT A 6D
VB R B T Cln R K7 AE 0, 3X L 0 SRRV It e 8 28 A AN B AR (17
59!

_msgpool_create_system() i £ HE 1 4% 2 I H LA 2 A4S R G0 S, A AN R JE
_msgpool_create() s EUE IR [0l N M 1D, BEAMESSHR AT S Vi In) A T S .

RYH it AL Bt

(E5 S AP S

_msgpool_create_system() _msgpool_create()

SR — MR _system() _msgpool_alloc()
(MQX BRI RS AIL) | (MQX RIBZRIEEMAA M Eih)
B—AmE (il | _msg_free() _msg_free()

ERSEUIREE RS ()

O — AN R

— ARG EMAGERAES | _msg_destroy()

(it A 3 SRR TR O A
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FTSUATI B 1D 925K T )

3.7.7.3 73l BREIIGH &
FEATSS RAEW B2 00, ‘B H_msg_alloc_system()ak# _msg_alloc() B EUN RS W Stk 7
LIV RE PSS
ARG BIAS AL S BB, iy HAT AT 258 LA 20 Bl vl & o ARAAT 25 7T LLRR 9 3
KB 1D AL T Bt 23 B
AT PR S BV B, TR AR AT 45 I PR, ELBME 55 1 HH_msg_free() ek 2
RO S e H _msga_send bR U8 A 1 bR HCK FL B EBA S . 244T:55 U F_msgag_pool () bF L
B _msgq_receive RAREL — MIEEBAFISREGH SN, 1B AR BOZAT 55 A H BRI
A A RERETBH R -
B LAY E3LEE (MESSAGE_HEADER_STRUCT) JF4f, SkiffsE LT MQX % (1% 15
Ko MR E R HHE SRR )
typedef struct message_header_struct
{
_msg_size SIZE;
#if MQX_USE_32BIT_MESSAGE_QIDS
uint_16 PAD;
#endif
_queue_id TARGET_QID;
_queue_id SOURCE_QID;
uchar CONTROL;
#if MQX_USE_32BIT_MESSAGE_QIDS
uchar RESERVEDI3];
#else
uchar RESERVED;
#endif
} MESSAGE_HEADER_STRUCT, PTR_MESSAGE_HEADER_STRUCT_PTR;
RTRAN I TEN E X, 2 W MQX 2% T

3.7.7.4 KiEHE

RS B T AR ) A Y B S AR 2 S, T _msga_send () iR Bl % 1%
B X BRI R B L ST SU B AR R BAF . R AN S R B SE A
3.7.7.5 HEBAA

FESAL I R A S A i B o T R BAS AT LR FA A I i] DU REE . UAF S5 AR e (15
P FT TR S AZ I, MQX R B — Ak — [ S AR 9 S BA S 1D, 2 J5 AT 55 K 4 b U il v L BA#)
155 AT I FH_msga_get_id() sk Z0ks A3 5 #:45  BA 1 1D
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3.7.7.5.1 16 £ BAFIID

{15 16 REBAF 1D 4055 T Ab B34 5 R SIS 5 .
YN ZIRE AL PR 28G5 YL k=

3.7.7.5.2 32 fii BAFIID

W 32 A2 BAA ID 5 T AL B2 9m 5 R BA S 2 5
fir 31 \ 16 15
A1 RO ERH G A 4

3.7.7.6 fFHIRA W EBATIE R B

55 AT LLUAEH B BME AT AT I E BN, BT ST T AAAT I B RS IRAT: 55 4 ] AL &
RSV AMESITIT AT R Ao

FE55 L 47 72 BA S 5158 H]_msgq_open() 8 £ LAFT T AAA T ELASY, iZBAFI 5 54T 8 Al
MQX ¥Rt &5 HE) 2 I KBA A S5 2 18] i RAE S5 BRI 6% 0 251 Fl_msgq_open()esi 4%,
MQX KT I AR AT TTHIAAA T S B —A

FTIFFAT I LA BRI 45 1T LA I _msga_close() iR 4G AT A S, 345 22 B il S BAZ o (1 e
I BIFREBOZ L

5548 HI_msgq_receive ZR 1 R iz — MFA T ELBA A B BCT G, J0RE 2 B 52 BAB R 1) i
T E IR M BI85 . AR HRE S 1D 24 0, Bk MAEATFT I 100 B BAA il — 4% 1 R
ML BRI i ot — FPEHIE DA, BRARESSBCE — IR, RE AR 5555 A5 X 4 B K KIS
[ B

3.7.7.7 1 RS0 RS HaH B

RAEW BN E T —MES T, 1 AT B A ZE, BT MNRFEHE
A 21 2 Ui S I AT 5 AN 2 L %E, ISR REWEME I R4 BB ). (L4580 ISR i@ it
_msgq_open_system() & £4T I 2 G BB\ F1

{1458 ISR il ik_msgqg_pool () & ZUM R Fe vl BAFIFECE B o WERTE RGBS 8 T
B IZRECK IR [F] NULL.
3.7.7.8 i HEBAI B2k

fE455_msgq_get_count() ek H il & 22 48T B\ F1 mAAA T S A A A (1) 9 S
3.7.7.9 L pR %y

X RGBT AR A S BRI, AT55 3T £ B AR B A I A 245 s . 6 T R G
SLBANF, AT 55 A5 5T FF B\ 51 IS) 4 FH 22 45 o % . 6 T FA G W BN T, AT 55 5 4T FF B\ %) )5 4
_msgq_set_notification_function() ef 5k 2 5 bR Al Y T RE 7 REGE A5 435 bR 20K ) — AN A2 i
% CInFHHafE 58 5%) B 3— N B A,
3.7.7.10 2:fl: B IRGde i

B MRS AR S — M W B A 3 SE A 54T 4% AP 11 7
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IR 25 BAT 45 S5 A B P AT 45 I SR B M e PR 2E o 24 IR 45 B SR i, B HATIE SR I 1 %
Ut AT R A T AEMRSS 2SS AT I BHIE R 7, Ik HLA R 9 S AL I

IR 25 B AT IS NTH B NF,  DAREOR B & T4 1SR, R0 — AN B it LU A 2 e i sk
HE o ZIERE 2SO KR I TS o AESEBR NIRRT, % P ATS K2 A RSS2 B 11

MRS AR ET I E I B BA BRI B, e NBIBOR B R A T R R, B
TG 8 EnE (BIAnFTENELdE ), FF I B4 2% ) i o

P T TN EBAS, I BB IR, TR, R ES RS A, IR
Rk B MRSAMES .
3.7.7.10.1 WEEX

I* 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

I* 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, PTR_SERVER_MESSAGE_PTR;
[* Function prototypes */

extern void server_task(uint_32 initial_data);

extern void client_task(uint_32 initial_data);

extern _pool_id message_pool;

3.7.7.10.2  fE45HR

I* ttl.c*/

#include <mgx.h>

#include <bsp.h>

#include "server.h"

TASK_TEMPLATE_STRUCT MQX_template_list[] =
{

{SERVER_TASK, server_task, 600, 5, "server",
MQX_AUTO_START_TASK, OL, 0},
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{CLIENT_TASK, client_task, 600, 5, “client",
0, 0L, 0},
{0,0,0,0,0,
0, 0L, 0}
¥
3.7.7.103  JIRg5AsAE A5 I

I* server.c */

#include <mgx.h>

#include <bsp.h>

#include "server.h"

/* Declaration of a global message pool: */
_pool_id message_pool;

[*TASK*

*

* 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.

*END* */
void server_task(uint_32 param)

{

SERVER_MESSAGE_PTR msg_ptr;

uint_32i;

_queue_id server_qid;

[* Open a message queue: */

server_gid = _msgqg_open(SERVER_QUEUE, 0);

[* Create a message pool: */

message_pool = _msgpool_create(sizeof(SERVER_MESSAGE),
NUM_CLIENTS, 0, 0);

[* Create clients: */

for (i=0; i < NUM_CLIENTS; i++) {

_task_create(0, CLIENT_TASK, i);

}

while (TRUE) {

msg_ptr = _msgq_receive(server_gid, 0);

printf(" %c \n", msg_ptr->DATA[OQ]);

[* Return the message: */

msg_ptr->HEADER.TARGET_QID = msg_ptr->HEADER.SOURCE_QID;
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msg_ptr->HEADER.SOURCE_QID = server_gqid;
_msgg_send(msg_ptr);

}
}

3.7.7.104 KLY
/* client.c */

#include <string.h>
#include <mgx.h>
#include <bsp.h>
#include "server.h"
[*TASK*

*

* 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.

*END* */

void client_task(uint_32 index)

{

SERVER_MESSAGE_PTR msg_ptr;

_queue_id client_qid;

client_gid = _msgq_open((_queue_number)(CLIENT_QUEUE_BASE +
index), 0);

while (TRUE) {

1* oy IE T A A () %/

msg_ptr = (SERVER_MESSAGE_PTR) _msg_alloc(message_pool);
if(msg_ptr == NULL){

printf("\nCould not allocate a message\n");

_magx_exit(0);

Y if*/

msg_ptr->HEADER.SOURCE_QID = client_gid;
msg_ptr->HEADER.TARGET_QID = _msgq_get_id(0, SERVER_QUEUE);
msg_ptr->HEADER.SIZE = sizeof(MESSAGE_HEADER_STRUCT) +
strlen((char_ptr)msg_ptr->DATA) + 1;

msg_ptr->DATA[0] = (A'+ index);

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

_msgq_send(msg_ptr);

I* SERHH IR *

msg_ptr = _msgq_receive(client_gid, 0);
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I* RO BAFA# S ]~/
_msg_free(msg_ptr);

}

}

3.7.7.10.5  ZuiFE N H R HH HIE R BIMQX

1. #EAMF H%: mgx\examples\msg
2. Z[# MQX RATIA I UL SCRS A O T W 4 g JF s AT B AR P O AH R 48 2
3. ATV HIREF

Freescale X T Freescale MQX, CodeWarrior Development
MQX Studio A& MQX FF A& Fle L K BEARIAL o VEGH N 752 [ 215
3.3 15, “f¥iH] Freescale CodeWarrior Development Studio”

3.7.8 fE55 %

145 BAF AT ok :
« M ISR HZHT-45
o FAKRIAT S5
o SEHLRD L
#3-19. B4 EHESEA

| taskq_create FE RS E BB (FIFO BiASEge) BIEHT-45 B\ %

| taskq_destroy T AT 55 BA ) (s S5 A7 AT 25 1338 45 38 1 el 28 A 471 )

| taskg_get_value RT3 AT B2

| taskqg_resume AT S5 DA R 1) B BT A AT 45 (e TN BA 1)
+)

| taskg_suspend HERMES, MEENERE ST OF MES LA
gD

| taskq_suspend_task FEAC AR LI AT 45 o0 L B N8 5 AT 55 A S h OF MAT45
2 A T R

| taskq_test WP 1T 25 BA

3.7.8.1 AE AR AT55 BA A

16N R AT BARAR A5 BE w7, 25l o 1 _taskq_create() 34 AT 55 BA A 0 HEBA B U 4]
IRHAT S B . MQX BIEAT 25 BAB H3& [F]— AN A F1 1D, 1% BAF 1D 8 FH -5 AT 45 BA S

55 BABIAS & B & (AT 55 IR R 08 1702 FR G R Ui, 70 O B IR 25 WA 258 1IN AN S b

T 2% ] i ik 1 FH_taskqg_detroy ()4 —1T45 A1 . i RAT S BASI R A%, MQX HEMTEA
HAEBAFI
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3.7.8.2 L%

FE55 18 18 4 HI_taskq_suspend()7EHR & HIAE S5 BAAI PR A O MOX F2IEAE S5 BA SR HSAE
SENBII (BHIEFESS ).

3.7.8.3 mIfE5%

AT 45l i 18 FH _taskaq_resume() A5 2 AT 55 DA S H R — D BT A 1145 . MQX AT EA
Lz AU TIR

3.7.8.4 %55 AL55IH)D

—AMELE A ISR A2, 5 —AMTS BT K. Service_task fT-4525 4% JE Wik i b by, 4524
AR, FTED I R o T4 1 e 0T 25 BAA, ARG AEBAZI K 1 O RS . Simulated ISR_task
{E45 1 FH _time_delay O RBS8l— > i AT A T i [ HE B, 3P service_task 1155

3.7.8.4.1 fRHE 2445

[* taskq.c */

#include <mgx.h>

#include <fio.h>

* Task 1Ds */

#define SERVICE_TASK 5

#define ISR_TASK 6

extern void simulated_ISR_task(uint_32);

extern void service_task(uint_32);
TASK_TEMPLATE_STRUCT MQX_template_list[] =
{

{SERVICE_TASK, service_task, 600, 5, "service",
MQX_AUTO_START_TASK, OL, 0},

{ISR_TASK, simulated_ISR_task, 600, 5, "simulated_ISR",
0, 0L, 0},

{0,0,0,0,0,

0, 0L, 0}

b3

pointer my_task_queue;

<155 *
* RS54 - BHUISRIESS

* VIR

* ARAES G E R E AT 5 AT

*EER* */
void simulated_ISR_task(uint_32 initial_data)

{
while (TRUE) {
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_time_delay(200);

_taskqg_resume(my_task_queue, FALSE);

}

}

155> *

* fF454 - service_task

* R AL BT S BA S LA Sz simulated _ISR_task{:4%5, ARJGREATCERAERR, 4TED “Tick” Jf H4:#AE45
KA

> R* */

void service_task(uint_32 initial_data)

{

_task_id second_task _id;

[* Create a task queue: */

my_task_queue = _taskq_create(MQX_TASK_QUEUE_FIFO);
if (my_task_queue == NULL) {

_max_exit(0);

}

I BIEAES5*

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");
_max_exit(0);

}

while (TRUE) {

printf(" Tick \n");
_taskq_suspend(my_task_queue);

}

}

3.7.8.4.2 guik N IR HIERZIMQX

1. #AFIH: mgx\examples\msg

2. Z[ MQX KATRRA BB SCRY, B HROC T afrr i dt I AT N Ry BAH DGR 4

3. AT R .

Freescale Xf 7 Freescale MQX >k #i , CodeWarrior
MQX Development Studio J& FLASFRAR K T & g e3R8 . HAK

g0 2 % G 3.3 1 “fli Bl Freescale CodeWarrior

Development Studio”
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3.8 A EREBYEIE

T Ab PR (A5 (\PCY AL, AT 45 nl fEim FE AL A% 1 SICH
-%E@ﬁ
o Qi (B ZE B JERH 2E) 145
« GERUTS
o FTIFERC AR I 4L
o« WE TR FEALR AR
AR PTG AL RS T S P e e T S A ] TPC A Ik o ) &b BTS84 336 4 S i e 5 4
G e TPC AR B &5 B hilb (PCB) IXBhFE /7 IlfH .
AT TPC AL MQX HIZGALINE, MOX #J4Atk TPC W A IKZh, 4uidw Bk, &b X
T B E RS PRI B . HAREIE R, SN MAX A =R A2k
& 3-20. B4 MEBREFRE

| ipc_add_ipc_handler i MQX 1750 IPC AJ

| ipc_add_io_ipc_handler 9 11O ARSI IPC A4

| ipc_msg_route_add Ira) ¥ 5L % p e S v B

| ipc_msg_route_remove AT JEL % E e MR v S

| ipc_pcb_init i PCB WKsh iR /7 )k 1k IPC

| ipc_task WGk IPC AT 45 LA R A B3R R R 41 5K

3.8.1 KiIZJH E R AL P 4

bR TH R 2R, BANEESA—ADEEA IPC, [N IPCHEHLUT NA:
- BINIhRE

« W D RE

« HrHBAS

TS R R B S BB, MQX A2 H AL B 88 g, IX AN 5 B S ZEBASI 1D e T
FH AP AAAE, MQX KA i K .

WERE R, BHE EoR IPC PAFIRIE H AL FE 28 F f%r BN, 2R )5 MQX 5159 B 3
IEHH A, fE i T REIE AT IR AL 4 IPC i R .

i—'l IPC W EE RN, HIAIIREIZAT . TRV S VE EAR 5 H_msgg_send()RRiEL. A
INREAS 7 BB H N T BB AN RS A M AL BESS 1R, WHRAE, MQX 51394 B 2E H A BESS .
38.1.1 aéfﬁﬂ: DUAZ A 25 Y H

B s — AR R DU R A FE R N o R P 9 5 AT R, A b BRARST H B 51 G 5 At M
— .

RN PRESA AN IPC,  HAF MG BEZS A AN AT REMI B . i, AbPEES 1 g4 IPC 2
ACBRES 2, JRE S —ANBIALPEES 4. B R SCRE N, IR RRIE A R RPOhE
A EFELSEE A T A AT REM S R .
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3.8.1.1.1 AbFEEE 1 (A E

H I Ab 2%
VRAEI A
1 2 3 4
1 - 10 10 11
2 21 - 20 20
3 31 31 - 30
4 40 41 41 -

W, MAEEEES 1 MAESS SO BRI AL BE RS 3 IV S, AEHIEAS1 10, AbFEs 2 B4L
Hlaw 3B 20, HAbEAS 3 (1 IPC SRR, MQX 51 3 & 21 H br it B S .

3.8.2 GIZREFIZE Wi FEAb PR ES  HAT-55

W IPC 41fF, AF55 AT LU R 1R) HARAE PLES AR 551 SR QU M 45 A R Ab B 1 AR S5
IPC AUPFAE BTSSR, I 170 A 3 K A9 AE RS A Wi B o

3.8.3 Vi FRALBEgS IS

ML IPC A, AT55 T LT T RIS iR e am R AL B2 LR S AL LS BB A A . EATESS A
A RESF AR PR AL RS O ST 2 AR

I 8 AL PR A G T AT T AL B E AL R T ) R T T AR B A 4 1 Fred AT

_event_open(“4:fred”,&handle);

3.8.4 QI AIHILHAIPC

Xt EEAE A BEAR A 455, N H Ry AL 254 R LA AP BR G M AR A B A A 33 1)
IPC 1o BN BRIGHE S Sma b PEd ud W], e rp itk b R 2 IR i) ] 7 % o

1. @ IPC % &

2. G IPC PrlpIaa L&

3. Tk IPC PRI BRI A LA Eds

4. B IPC 1145 (ipc_task())
3.8.4.1 HiFIPCH IR

IPC Bl & X T WAL B s Bk o RSN — g &, A
_ipc_routing_table. 7ERTIHIIF] T, XFFACPESS 2, AIELAACFRES 1 3 BB L BAA 20, Kk
2y AL PR S 3 N1 4 (1 Bl A 21,

IR AR D i AL, R BL 0 3H7e.

typedef struct ipc_routing_struct

{
_processor_number MIN_PROC_NUMBER;
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_processor_number MAX_PROC_NUMBER;

_queue_number QUEUE;

} IPC_ROUTING_STRUCT, PTR_IPC_ROUTING_STRUCT_PTR;
R P BAE MQX 7% T A A ik .

3.8.4.1.1 AbFEZE 1 Mk hE

IPC_ROUTING_STRUCT _ipc_routing_table[] =
{{2, 3, 10},

{4, 4, 11},

{0,0, 03}

3.8.4.1.2 ALFREE 2 (A H#R

IPC_ROUTING_STRUCT _ipc_routing_table[] =
{{1,1, 21},
{3, 4, 20},
{0.0,0}};
3.8.4.1.3 ALFHAS 3 (R
IPC_ROUTING_STRUCT _ipc_routing_table[] =
{{1, 2, 31},
{4, 4, 30},
{0,0,0}};
3.8.4.1.4 KLFELS 4 AR
IPC_ROUTING_STRUCT _ipc_routing_table[] =
{{1,1, 40},
{2, 3, 41},
{0,0,0}}%;
3.8.4.2 GIIPCHMX ML LT
IPC PhislpIaatb 2 e SIFWIRAAE A IPC (M. B i &4 IPC iyt BAZIAH G IPC
IAE IR O AN B G, FHORE CSEE IPC IS AR Bt RN 815 #8422
¥ & : IPC_PROTOCOL_INIT_STRUCT 4% # # IPC_OUT QUEUE ik & Zil 5
IPC_ROUTING_STRUCT '] QUEUE K LHL
IXHIERA L 510 A PRSI IR A S5 A TR ER AL, KRB RL 0 HH 7
typedef struct ipc_protocol_init_struct
{
_mox_uint ( CODE_PTR_ IPC_PROTOCOL_INIT)(
struct ipc_protocol_init_struct _PTR_ ipc_init_ptr,
pointer ipc_info_ptr);
pointer ipc_info_ptr);
pointer IPC_PROTOCOL_INIT_DATA,;
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char _PTR_IPC_NAME;
_queue_number IPC_OUT_QUEUE;
} IPC_PROTOCOL_INIT_STRUCT, PTR_IPC_PROTOCOL_INIT_STRUCT_PTR;
KELF AR MQX 7% F A TR ik
VAT IPC 4141 MQX #JHa4kIsE, A IPC_PROTOCOL_INIT, #48 TH55E IPC ¥Iih
145 KL IPC_PROTOCOL_INIT_DATA 1445 IPC.

3.8.4.3 IPCHFHI/O PCB % # WK/ H )5

Y IF SRR T IPC I, MQX #2475 1/0 PCB & 4% WX AN R b 4m e IFRUE IPC, X FEN
FE57 0] LA HATAT 1/O PCB ¥ 4 BRBIFE /7 - B R A 1 B (S L 3.8.4.5, “254: IPC HIURLAF
‘E\ 2 )

R IPC_PROTOCOL _INIT_STRUCT 7t PCB 45 WX sh #2 L A# - #E MQX IPC.

{ _ipc_pch_init, &pcb_init, "Pch_to_test2", QUEUE_TO_TEST2 },
{ NULL, NULL, NULL, 0}

3.8.4.4 JEFIPCIT%

IPC fE45 K IPC WMl WG 3R IF 5 8)) IPC IS # KW BaAS IPC BRE) . IPC &5 AU
MILE AL BEES RR IS, SE G R FE A o N FHRE P A ZIAE MQX 4Rk &5 Fay v o RS Ab B
#E X IPC ARG A H R BN S IPC AR A «

{IPC_TTN, _ipc_task, IPC_DEFAULT_STACK_SIZE, 6,
" _ipc_task", 0, OL, 0}

3.8.4.5 %845: IPCHIUEALLS B

FEXAME T, ISR EERSAE 20 | 1 LAIER IPC i, D FHULTHS MQX ) PCB ¥ % I
SRR . BENALBEAS th P I AR D AT RO RS “ittyb:” 4%, IPC ] PCB_MQXA 3xzfk
RIER B EAE MQX & X MM B . Ipc_init_table 4 PCB 1/0 UK zh 4] 4 1k 72 7
_ipc_pcb_init()* ) MQX IPC BL & W1 aa b 77 B8 dis 4544« Peb_init & X T 40 F JLAN 43

 FTIFURBNI A I PCB 1/0 3K ) 44 7K
* _io_pcb_mgxa_install () i H 2R (WiPR PCB 1/0 BKzh L4 2 e mli AN e 2 145 0E)
« PCB 1/0 IRENFEFHILHALAN 1T peb_mgxa init
3.8.4.5.1 IPCHILAILIE |

[* ipc_ex.h */

#define TEST_ID 1

#define IPC_TTN 9

#define MAIN_TTN 10

#define QUEUE_TO_TEST2 63

#define MAIN_QUEUE 64

#define TEST2_ID 2

#define RESPONDER_TTN 11

#define QUEUE_TO_TEST 67
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#define RESPONDER_QUEUE 65
typedef struct the_message
{
MESSAGE_HEADER _STRUCT HEADER,;
uint_32 DATA,;
} THE_MESSAGE, PTR_THE_MESSAGE PTR;
3.8.4.5.2 MbHIZE 1 (K1RAD
[*ipcl.c*/
#include <mgx.h>
#include <bsp.h>
#include <message.h>
#include <ipc.h>
#include <ipc_pch.h>
#include <io_pch.h>
#include <pcb_magxa.h>
#include ".\ipc_ex.h"
extern void main_task(uint_32);
TASK_TEMPLATE_STRUCT MQX_template_list[] =
{
{IPC_TTN, _ipc_task, IPC_DEFAULT_STACK_SIZE, 6,
"_ipc_task"”, MQX_AUTO_START_TASK, 0, 0},
{ MAIN_TTN, main_task, 2000, 8,
"Main", MQX_AUTO_START_TASK, 0, 0},
{0,0,0,0,
0,0,0,0}
3
MQX_INITIALIZATION_STRUCT MQX_init_struct =
{
TEST_ID,
BSP_DEFAULT_START_OF KERNEL_MEMORY,
BSP_DEFAULT_END_OF KERNEL_MEMORY,
BSP_DEFAULT_INTERRUPT_STACK_SIZE,
(pointer)MQX_template_list,
BSP_DEFAULT_MQX_HARDWARE_INTERRUPT_LEVEL_MAX,
BSP_DEFAULT_MAX_MSGPOOLS,
BSP_DEFAULT_MAX_MSGQS,
BSP_DEFAULT_IO_CHANNEL,
BSP_DEFAULT_IO_OPEN_MODE
}3
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IPC_ROUTING_STRUCT _ipc_routing_table[] =

{

{ TEST2_ID, TEST2_ID, QUEUE_TO_TEST2 },

{0,0,0}

¥

I0_PCB_MQXA_INIT_STRUCT pch_mgxa_init =

{

[* 10_PORT_NAME */ "ittyb:",

[* BAUD_RATE */ 19200,

[* 1S POLLED */ FALSE,

[* INPUT MAX LENGTH */ sizeof(THE_MESSAGE),

/* INPUT TASK PRIORITY */ 7,

[* OUPUT TASK PRIORITY */ 7

¥

IPC_PCB_INIT_STRUCT pcb_init=

{

/*10_PORT_NAME */ "pch_maxa_ittyb:",

[* DEVICE_INSTALL? */ _io_pch_mgxa_install,

/* DEVICE_INSTALL_PARAMETER*/ (pointer)&pcb_magxa_init,

* IN_MESSAGES_MAX_SIZE */ sizeof(THE_MESSAGE),

/* IN MESSAGES_TO_ALLOCATE */ 8,

/* IN MESSAGES_TO_GROW */ 8,

/* IN_MESSAGES_MAX_ALLOCATE */ 16,

/* OUT_PCBS_INITIAL */ 8,

/* OUT_PCBS_TO_GROW */ 8,

[* OUT_PCBS_MAX */ 16

¥

IPC_PROTOCOL_INIT_STRUCT _ipc_init_table[] =

{

{ _ipc_pch_init, &pcb_init, "Pch_to_test2", QUEUE_TO_TEST2 },

{ NULL, NULL, NULL, 0}

¥

55 *

* (454 : main_task

* TR AT RN EIRFIN RASY, ARJE AR BB PEAS 2 BN, W R AR MR, WK%
W EZ T, R BAA L.

> R* *

void main_task

(

uint_32 dummy
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)
{
_pool_id msgpool;
THE_MESSAGE_PTR msg_ptr;
_queue_id qid;
_queue_id my_qid,;
uint_32 test_number = 0;
my_qid = _msgq_open(MAIN_QUEUE,0);
gid =_msgq_get_id(TEST2_ID,RESPONDER_QUEUE);
msgpool = _msgpool_create(sizeof(THE_MESSAGE), 8, 8, 16);
while (test_number < 64) {
msg_ptr = (THE_MESSAGE_PTR)_msg_alloc(msgpool);
msg_ptr->HEADER.TARGET _QID = gid;
msg_ptr->HEADER.SOURCE_QID = my_qid;
msg_ptr->DATA = test_number++;
putchar('-";
_msgq_send(msg_ptr);
msg_ptr = _msgq_receive(MSGQ_ANY_QUEUE, 10000);
if (msg_ptr == NULL) {
puts("Receive failed\n");
_max_exit(1);
} else if (msg_ptr->HEADER.SIZE != sizeof(THE_MESSAGE)) {
puts("Message wrong size\n");
_max_exit(1);
} else if (msg_ptr->DATA !=test_number) {
puts("Message data incorrect\n");
_max_exit(1);
}
_msg_free(msg_ptr);
}
puts("All complete\n™);
_magx_exit(0);
}
3.8.4.5.3 MbHIZE 2 (1RAD
[*ipc2.c */
#include <mgx.h>
#include <bsp.h>
#include <message.h>
#include <ipc.h>

73



#include <ipc_pch.h>

#include <io_pch.h>

#include <pcb_magxa.h>

#include "ipc_ex.h"

extern void responder_task(uint_32);
TASK_TEMPLATE_STRUCT MQX_template_list[] =
{

{IPC_TTN, _ipc_task, IPC_DEFAULT_STACK_SIZE, 6,
"_ipc_task”, MQX_AUTO_START_TASK, OL, 0},

{ RESPONDER_TTN, responder_task, 2000, 9,
"Responder”, MQX_AUTO_START_TASK, 0, 0},

{0,0,0,0,

0,0,0,0}

I3

MQX_INITIALIZATION_STRUCT MQX_init_struct =
{

TEST2_ID,

BSP_DEFAULT_START_OF KERNEL_MEMORY,
BSP_DEFAULT_END_OF KERNEL_MEMORY,
BSP_DEFAULT_INTERRUPT_STACK_SIZE,
(pointer)MQX_template_list,
BSP_DEFAULT_MQX_HARDWARE_INTERRUPT _LEVEL_MAX,
BSP_DEFAULT_MAX_MSGPOOLS,
BSP_DEFAULT_MAX_MSGQS,
BSP_DEFAULT_IO_CHANNEL,
BSP_DEFAULT_IO_OPEN_MODE

¥

IPC_ROUTING_STRUCT _ipc_routing_table[] =

{

{ TEST_ID, TEST_ID, QUEUE_TO_TEST },
{0,0,0}

¥

I0_PCB_MQXA_INIT_STRUCT pch_magxa_init =

{

[* 10_PORT_NAME */ "ittyh:",

/* BAUD_RATE */ 19200,

/* IS POLLED */ FALSE,

/* INPUT MAX LENGTH */ sizeof(THE_MESSAGE),
/* INPUT TASK PRIORITY */ 7,

[* OUTPUT TASK PRIORITY */ 7
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I3
IPC_PCB_INIT_STRUCT pcb_init =

{

/* 10_PORT_NAME */ "pcb_mgxa_ittyb:",

[* DEVICE_INSTALL? */ _io_pcb_mgxa_install,

/* DEVICE_INSTALL_PARAMETER*/ &pch_maxa_init,

/* IN_MESSAGES_MAX_SIZE */ sizeof(THE_MESSAGE),

/* IN MESSAGES_TO_ALLOCATE */ 8,

/* IN MESSAGES_TO_GROW */ 8,

/* IN_MESSAGES_MAX_ALLOCATE */ 16,

[* OUT_PCBS_INITIAL */ 8,

/* OUT_PCBS_TO_GROW */ 8,

/* OUT_PCBS_MAX */ 16

¥

IPC_PROTOCOL_INIT_STRUCT _ipc_init_table[] =

{

{ _ipc_pcb_init, &pcb_init, "Pcb_to_test", QUEUE_TO_TEST },
{ NULL, NULL, NULL, 0}

¥
<455

*

*{1-45 4% responder_task

* R AR BN E RS, SRS AR R FEEBOH SRR R, W IR NS SR LA, B ORI
*ER* */

void responder_task(uint_32 dummy) {

THE_MESSAGE_PTR msg_ptr;

_queue_id qid;

_queue_id my_qid,;

puts("Receiver running...\n");

my_qid = _msgqg_open(RESPONDER_QUEUE, 0);
while (TRUE) {

msg_ptr = _msgq_receive(MSGQ_ANY_QUEUE, 0);
if (msg_ptr 1= NULL) {

gid = msg_ptr->HEADER.SOURCE_QID;
msg_ptr->HEADER.SOURCE_QID = my_qid;
msg_ptr->HEADER.TARGET_QID = qgid;
msg_ptr->DATA++;

putchar('+";

_msgq_send(msg_ptr);

}else {
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puts("RESPONDER RECEIVE ERROR\n");
_magx_exit(1);
}
}
}
3.8.4.5.4 4 HIFEFIFERMQX

WA QU REEAT N R, 162 5 MQX RA RCAS IR W SCAS

HENH w3 4% 1 18RS :  Mgx\examples\ipc\cpull

Gl TR

HENH s gm B A H 4% 2 11488 : Mgx\examples\ipc\cpu2\

G TR

EREAEFERE 1 (1) ttyb SIALFE RS 2 (K] ttyb.

. R SCR I$R 24T N R .

TEAC S 1 FT A ShAb B ES 2.

Freescale XFF Freescale MQX ki), CodeWarrior Development
MQX  [Studio & LB I KM PEA L. BARGI TS HE 3.3

“fi FH| Freescale CodeWarrior Development Studio”

No o s~ eDd R

3.8.5 VH ISk iy 2L 4

M Ab PR A M ZERE AL BB L0 S, IPC N B IR 2591 5k CONTROL 7B, Ak
HH e AR 2R A R A T e kg e WEROR R T AR S, TS e AR b R X
I E CONTROL Bk it B bg X

MESSAGE_HEADER_STRUCT msg_ptr;

if (MSG_MUST_CONVERT_HDR_ENDIAN(msg_ptr->CONTROL)){

_msg_swap_endian_header(msg_ptr);}

HE: IPC TGVERAH B HEHE 5 e o Jeemas X, BKEY IPC ANE 8 %l Bl
MO ERF LTI Z R E B B ok e mm . R E X
MSG_MUST_CONVERT_DATA_ENDIAN 3t 71 2 17 W5 4 4t o {1 _msg_swap_endian_data()
BR BSR40 DB . T B4 5 SUAE message.h SCIFH, 245 BB AR MQX 2% Fit.

3.9 &
MQX $AEAZ Lot IS 4L, ] DAL A 3k 8 e i 4 LR 11 414
3.9.1 MQXE I % v
MNP IFMRISATIS, MQX 78 I # nl /E A vHI i) 64 7 1H 5y . 76 MQX 2 I il 2
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R TA) LA, Bl B stk < o REgh Rl — ok, I MQX £ 584 44 2 fllfe— IR

3.9.2 MQX5E I k5 J5

MQX JERT 28 TS T Y 64 A7 11 50es, H 28 R P SRBaa T i) a) e, B R b [R5 —
AN 32 M TEEES, el sk BasAT R M R & s AT ) . MQX M T s Hr R B ], R
Y FH R P 3 B R 0 A2 DU AR ff PO B 1)

3.9.3 N 244

SE I A A% O AL, SO I (R FNZE 0 I 18], HIADI22 A0 . B [a) 25 (tick) s 23— H 3 CH
SIS 18] 2 (4 LTI 1)) 2R

£ 321 B4 fFHERSRAMLt

| ticks_to_time EIBAT T )2 4 P AR 1 D i (1)

| time_add_day _to_ticks IBAT I TR AR

| time_add_hour_to_ticks AT )N /N s

| time_add_min_to_ticks IBAT I TR) 0 234

| time_add_msec_to_ticks 1BAT I R) == b

| time_add_nsec_to_ticks IBAT I [R) I gh b

| time_add_psec_to_ticks T AT I ) o J2

| time_add_sec_to_ticks IBAT I R) AN Ab

| time_add_usec_to_ticks BT I TR) I fsRb

| time_delay BB AT 55 R T 2 (= DL

| time_delay_for H0E B AT 55 H A i 1 W R I ) (BB T (o
AT INF 1)

| time_delay _ticks H4 5 BN AT 25 R L 45 52 1)1 2 Ik (1)

| time_delay_until AT BN AT 45 R L T 2048 A R0 25 I 1)

| time_dequeue MBI BA G RS BRAT: 55 (BT 45 1D Fi )

| time_dequeue_td AR IS B o RS B3 AT 25 (L I A 25 1 IR 135 1 )

| time_diff RIS B 17 285 ) 1 B [ 2

| time_diff_days FREUSAT I A R 22

| time_diff_hours FREIZAT I (7] v /N b i 22

| time_diff_microseconds FREUIZAT I (] v R 4 22

| time_diff_milliseconds FREUISAT I (] v = D 4 22

| time_diff_minutes FREUIZAT I (] v 43 Bl g i 22

| time_diff_nanoseconds FREUIZAT I (] v g B0 H i 22

| time_diff_picoseconds FREUISAT I (] v JE R0 4 22

| time_diff_seconds FREUSAT I [ A 22

| time_diff_ticks PHGE AT I 1) 2
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| time_from_date AL S (8] o SRR 22 A0 1) ]

| time_get AT IZEFD ] ) S H 0] ) 1)

| time_get_ticks SRR HF [ P 95 25 40 A 90 280 ) AR A 2
iRNII)

| time_get_elapsed IRINAL I3 N FH AR 7 I8 3 5 W i R b2 R0 5

| time_get_elapsed_ticks RN AL I3 N FH AR 7 I 3 i i 10 1R 2 2

| time_get_hwticks IR E 2 i R 2 4L

| time_get_hwticks_per_tick RIS 20 PR 25 2

| time_get_microseconds RIS B4k o o i A i )R £

| time_get_nanoseconds RIS J Ak o i o i DA )l b £

| time_get_resolution SRIDCE BN S ] P T R 43

| time_get_ticks_per_sec RIS e M A %

| time_init_ticks FH S 5 I 8] 2 B0 U A 2 B 1) 45 1)

| time_normalize_xdate FRAEAY™ Je H A1

| time_notify_kernel 2 J A ) e T 2 S 4 BSP

| time_set FHRD 2R 20 8 508 I ]

| time_set_hwticks_per_tick TR R H B I P PR A ) S

| time_set_ticks TR AR I P (1) 28565 H (1)

| time_set_resolution T R A ) e T R AR

| time_set_timer_vector TEE MQX AT IR ) H 1 5 b v B o o

| time_set_ticks_per_sec T I WA

| time_ticks_to_xdate BEHUsATIN A Y LA 1970.1.1 0:00:00.000 &%
P H %

| time_to_date AP AR 2 H Bk

| time_to_ticks BN =R 2 25 I T A =X

| time_xdate_to_ticks H e H IR U8 L 1970.1.1 0:00:00.000 HZ
ZSAT B A 5

3.9.3.1 FH/ZZFBIS[H]

IS T) ] A R APl 22 A0 o EL AR T AL B A B I TR 55 A3 A D2 P I ) 50 0 52 2%
—L, CPU Ifidis N2k,

typedef struct time_struct

{
uint_32 SECONDS;

uint_32 MILLISECONDS;
} TIME_STRUCT, PTR_TIME_STRUCT_PTR;
XEEFBAE MQX 2% T ik .
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3.9.3.2 &I
IS T) ] AR i N ) o AR TR0 AR B, AL BEf] 8,
typedef struct mgx_tick_struct
{
_mox_uint TICKS[MQX_NUM_TICK_FIELDS];
uint_32 HW_TICKS;
} MQX_TICK_STRUCT, PTR_MQX_TICK_STRUCT PTR;
KT BAE MQX 25 F WA HA

3.9.3.3 M (]

THHE T 8]k AL BEZS T URISAT Frid s ) o AT:45 T 1 H_time_get_elapsed () 3R #4314 i i 1],
AT LB R _time_get_elapsed_ticks() 3k B & I 18]
3.9.3.4 WA oy HEE

MQX i3 3 il 3 Jo 2 2 Jo 191 7 B 4% 1SR SR A8 T b (1) e 1) 3 %« 23 e LT MIQX B )
() (R A% DL B IR B s (tick) A AR IR o 3 HE 3 — RO BEAD 200 ANINHBhig il 5 2280 . AT 453 it
_time_get_resolution() sk HU =0 4% 21K 40 5%, @i _time_get_resolution_ticks() i HRAEFD (1) s
W, Ak _time_get_elapsed ()3 B % 2 R IS 1] LA & _time_get_microseconds() 3k UM | —
AN I Ao i W b T A S R SRS s T8 i _time_get_elapsed () 3k HX 44 B % X 14 Y I R) DL R
_time_get_nanoseconds() 3R B F—AN I B g v by LS (R 400 4 8IS _time_get_hwiicks() 3R HX
A A IS g s o Uy DL (R S s 4L, T _time_get_hwticks_per_tick() 3k AT F i)
IR
3.9.3.5 4N [A]

AT T BE T LRI TA) 25 2% () I TR RRINT, O T AN [R) AL B 28 1 AF 55 T LAAS e 5L, TH IS
A AR AL 0T I TR
4, UG 2ot s a) 2 B 1970.1.1 0:00:00:000 2 2% (/] o B FRE e AT LLIE H_time_set()
ol R 2% H Y (a8 _time_set_ticks (V& Saa 47 i A% ) SReAs sea o i 1]
45T LAE R time _set 5}_time_get_ticks 3R HL 4% I} 7] o
BR AR IR S ST Zaxf I 1), 75 U RL TR P A oR 50n] SRA5AH [R] FRE
« _time_get()F1_time_get_elapsed()
» _time_get_ticks()AI_time_get_elapsed_ticks()
TR AT 55100 F 0 3 I ) Sk e 2 B 1) 1) o 0 P g I 45 o XA R 77 1k e 4 D _time_set() A1
_time_set_ticks() bR &5 BT 55 6L AR KT 520, 5 D) 2 AR 40 6] ) 1]

3.9.3.6 H A A B e A% X

hy 5 By v W AR 22 D 1IN b g e s (R 4 00 IS TR) 5 I s AL A SR T H IR el e 1
STk U I T 7R T i o
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3.9.3.6.1 DATA_STRUCT

typedef struct date_struct

{

uint_16 YEAR;

uint_16 MONTH,;

uint_16 DAY;

uint_16 HOUR;

uint_16 MINUTE;

uint_16 SECOND;

uint_16 MILLISEC,;

}DATE_STRUCT, PTR_DATE_STRUCT_PTR;

KT B MQX 25 F WA ik
3.9.3.6.2 MQX_XDATE_STRUCT

Z AR H W% otk DATE_STRUCT S 41, wf i@ i il ] _time_ticks_to_xdate() 1
_time_xdate_to_ticks()7F MQX_XDATE_STRUCT 1 MQX_TICK_STRUCT #4704k 4.

typedef struct mgx_xdate_struct

{

uint_16 YEAR;

uint_16 MONTH,;

uint_16 MDAY;

uint_16 HOUR;

uint_16 MIN;

uint_16 SEC;

uint_16 MSEC;

uint_16 USEC;

uint_16 NSEC;

uint_16 PSEC;

uint_16 YDAY;

} MQX_XDATE_STRUCT, PTR_MQX_XDATE_STRUCT PTR;

XU BAEMQX S % T ik .

3.9.3.7 S

AT:45 ] OB s [RIAE g B S H R A MOQX L. 1 4n, _msgq_receivef1_sem_waitH ¥ 8 %
{14538 7] LAY A _time_delay () s 0Ks F Dt . I TR 5, MQXHEHT 55 TN HE % BAF .

3.9.4 EN &%

SE I S WAZ T PTE T AL N RTRR P m] 5 I st S B«
o LEFEE (1IN 8] A28 AN D RE——=4 MQX G E I S ALIER, B R 30E I 884 55 K e b & I
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ZRAN AR SO G B e I as v I, o I 284145 o] ) FH A >4 10 38 260 R 2

o LETUE () I 1) JR S 485 o 5 1EA T TR A
Freescale N TR H AR & LA A s 266, MQX A

MQX e I B BRAA G . O TR X ANMRAIE, B

HE MOX H P BCE S A, REEFwMTE MQX
PSP, BSP FIILEZO4lfF. 2411 S W 4.5 4 “FH
%1 Freescale MQX RTOS”.

AE55 AT LAAEATAT 5 2 I IA) S I 8, B 22 i I (R it bk — B ISP TR) FF I o o I 28 T
DAASE FH Vi 3 P[] B35 48568 1) ]

SE I 2 PP A

o —IRPEE A, SUBR—X

o SR IS A, AR E I TR] [R)RE EE AR I, e N AR S, MQX K IR AT

R 3-22. G5 BB

E N BRI A MAER, 78 timerh H1E X

| timer_cancel BUH 58 I 2837 3K

| timer_create_component B3 e I AR A

| timer_start_oneshot_affer TFEE N3, 75BN )5 I —IK

| timer_start_oneshot_affer_ticks | JTJH @4k, {&—BOaAT I R ZEm 5 8 I —Ix
| timer_start_oneshot_at TTJE e W4, A6 — B3R e I R ZE I J5 B I — X
| timer_start_oneshot_at_ticks FrIR I, FEHRE N Al I — ik

| timer_start_periodic_at TEFE T [R]85

| timer_start_periodic_at_ticks | YEFR A FF A B A G I A8 (LA i a) 2 SRA7)
| timer_start_periodic_every R —LCZZFD I A JR P ) 4%

| timer_start_periodic_every_ticks| 45%— Bz AT i [ I J5 8 W4 o 1) 4%

| timer_test WA S B s 2 A

3.9.4.1 Bz w A 4Lt

n] LAid 1 Y ) _timer_create_component() G i I a4 2F, RN 48 i A0 S RN g I AT 55 HE
A RS, X LCHR AT I A 2 ARG i MQX QU1 o 58 I BT 4545 I I 4 A1), Ay e 01 ek 4
et 5E B

R BAT O I R AT, MQX W5 70 Y FH AR 3 28— O JE 0 I 24 I R T BR OB B e

¥ BRNE
T I i A 25 AR SE ) 1
SE IN 2T 55 1 HEAR G B 500
3.9.4.2 JHiAE M &%

FES5 AT FH LR B — JF R E I e

 _timer_start_oneshot_after(),_timer_start_oneshot_after_ticks()

 _timer_start_oneshot_at(),_timer_start_oneshot_at_ticks()
 _timer_start_periodic_at(),_timer_start_periodic_at_ticks()
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 _timer_start_periodic_every(),_timer_start_periodic_every_ticks()

L AT E R0, MQX 1) € I # BAS AN GE I 43 155K o 24 I AR s, U3 4
PRHUEAT .

TERR: 8 N AT 55 10 HE A 2o [0) a0 20060 475 38 601 B 50T o B PR AR 25 1)
3.9.4.3 MU EIN K

FE45E AL ] _timer_cancel ()BREHU 5 INF #8385k, [R]IN) 75 282 1) 1% o8 20046 Nt _timer_start B
HR 1] 1) 7 I 2 F A o
3.9.4.4 %fl: AR IAEH]

REFPBPIELAUL LED self . —MENTERH3) LED, b — AN KHE .
3.9.4.4.1 FEIUY

[* 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(uint_32);

TASK_TEMPLATE_STRUCT MQX_template_list[] =

{

{MAIN_TASK, main_task, 2000, 8, "Main", MQX_AUTO_START_TASK,

oL, 0},

{0,0,0,0,0,0,

0L, 0}

b3

1% R *

* %4 LED on

* JR[E{H @ none

* R B IN A R HHT EITON”

> R* *

void LED_on

(

_timer_id id,

pointer data_ptr,
MQX_TICK_STRUCT_PTR tick_ptr
)

{
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printf("ON\n");

}

1% R *
* M4 LED_off

* JR[E{H : none

* R ZEIN SR BETED “OFF”

*ER* */
void LED_off

(

_timer_id id,

pointer data_ptr,

MQX_TICK_STRUCT_PTR tick_ptr

)

{

printf("OFF\n");

}

PS> *
* {1454 @ main_task

* IR ARG RIS EI A, HNEN SR 28, BOASE - NENSENAHE 1
*Gh */
void main_task

(

uint_32 initial_data

)

{
MQX_TICK_STRUCT ticks;

MQX_TICK_STRUCT dticks;
_timer_id on_timer;

_timer_id off_timer;

[*

** 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);
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_time_add_sec_to_ticks(&ticks, 1);
off_timer = _timer_start_periodic_at_ticks(LED_off, 0,
TIMER_ELAPSED_TIME_MODE, &ticks, &dticks);
_time_delay_ticks(600);
printf("\nThe task is finished!");
_timer_cancel(on_timer);
_timer_cancel(off_timer);
_max_exit(0);
}

3.9.4.4.2  FI I MQXw 13 FI % #2 W H F2 )7

1. BN R AR max\examples\timer

2. KT GIEAEEAT N HFEY, 152 MQX I A A i B STk o

3. AR A AT UL SR T R R s AT R o

REUCE N 35 8 50 pR S AT, # S A —ANE B

Freescale XF ¥ Freescale MQX >Kiji, CodeWarrior Development
MQX Studio A PCICHELE I RTT KL, TEAINRIESFH 4 3.3

i “f# 1] Freescale CodeWarrior Development Studio”

3.95 BEYUEN

BREZUEN d it RS € I s AL — AN 4L, TR N RS A S S . 155
A LA — AN A I 52 SIS N 52 I 8, 52 I i L £ B SU1R0 A5 sl FR I TR A 45, AL 2 A
# 3-23. M4 BRYENBEH

RERHENHERARENSHNER, N7 wtimerh g X
_lwtimer_add_timer_to_queue R 5 B A F) 00 gt — A2 )
_lwtimer_cancel_period BN e 53 B 7 52 I i
_lwtimer_cancel_timer MBAF FH S i — A5 W i
_lwtimer_create_periodic_queue B —AN 1] LS I i 25 (R BA )
_lwtimer_test MR PT A AR E B 2%

3951 JAZNRELEN

f£ 4 @ i — 4 45 W LWTIMER_PERIOD STRUCT 45 # % 45 % i M
_lwtimer_create_periodic_queue() 3 sh# B & N4, IXTEE TSI . 4R 38 ik B4 ki
LWTIMER_STRUCT [ _Iwtimer_add_timer_to_queue()K s I I 2%, 2458 IN 2835 HUINE, Fi
SE 1) BRI A -

M I A N, IS AR I AR E R s AT .
3952 HUNBRELSE N dIEK

R4 A LWTIMER_STRUCT Ml >k i F_Iwtimer_cancel_timer()EiUiH %6 5 28 5 i 25 1
ik o AT LUE ] LWTIMER_PERIOD_STRUCT it ki1 _lwtimer_cancel_period () & it it
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BT e 2 IS 2 BA S 2 I 4

3.96 FHI 1M

REZFIRN KR RATREE 1 IHE N ds, QR PR e AN € IR I 1) ) S0 e INf 4% (Rl g
DRI A A AR A e e 8D, TR B-AT A4 . DRI, BECE T DA 2 A AN b PR s, T A
S PSS
Freescale H T ARAG BARACH A, fEftds 52— HR P&,

MQX MQX WIZAEBIATE L B IEA G BEH 1A o T Ik )
e, VR EAE MQX FH 7 IE B ST v 3 F B F 84 72 MQX
BSP, BSP FIH &% Laift. TG EIESHE 4.5 1 “HE
Freescale MQX RTOS”

MQX & [ 1M AT A BT S5 PR AL AT E 10, W — M55 3 it ali IS, B A& T 1R
PRI ) G 5%k B, ARSI E I MBS S & 114, G RAEE TS 2 Ak
BCEAET I, DU MQX R FH RE % Vi 52 1 1) R £

& 3-24. B&: BIIRHER

EIAERSEEREWRER, Bf17E watchdog.h 5 X
_watchdog_create_component el ez g EA RS
_watchdog_start BN EAET I (ZRE
_watchdog_start_ticks JABhER Z AL E 14 (ticks 20
_watchdog_stop kAT
_watchdog_test v ey AR GE

3.9.6.1 QIEE AN

TEATSAE B T2 67, N HFEP 203 FH_watchdog_create_component() ek £ 61 i 5 1 1441
o
39.6.2 HAshEEAAT N

CIRYS TRk d I = P [ AR D AR TR

o A 2 B =R 2 Wi _watchdog_start().

o F 1M H 2 T T IR 2 3 B _watchdog_start_ticks().

WRAETE 103 2 AT 45 iR AL TP IR T, MQX Ht4 1 FH i H pR 24
3.9.63 ZILFHETINM

45 1] LI F_watchdog_stop()ER#& 1EF | 14
3.9.6.4 ZHl. BT

ARS8 0] AT JE S0 5 IF 25 vh W8 ) S B0 ER T10), IR sE 3 iR 2% (handle_watchdog_expiry
O RIGETFIE— AW B R T b TG s, 550w R e P45
IEECE AR T 1M,

[*watchdog.c */

85



#include <mgx.h>

#include <bsp.h>

#include <watchdog.h>

#define MAIN_TASK 10

extern void main_task(uint_32);

extern void handle_watchdog_expiry(pointer);
TASK_TEMPLATE_STRUCT MQX_template_list[] =

{

{ MAIN_TASK, main_task, 2000, 8, "Main", MQX_AUTO_START TASK,
oL, 0},

{0,0,0,0,0,0,

OL,0}
3
1R >

*

* ¥4 - handle_watchdog_expiry

* &[54 : none

* R U T W R AR R i e A

*Gh */
void handle_watchdog_expiry(pointer td_ptr)

{

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

}
I*FUNCTION*

*

* Function Name : waste_time

* Returned Value : input value times 10

* Comments :

* This function loops the specified number of times,
* essentially wasting time.

*END* */
_mgx_uint waste_time

(

_mgx_uintn

)

{

_magx_uint i;

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

return result*10;

3
I*TASK*

*

* Task Name : main_task

* Comments :

* This task creates a watchdog, then loops, performing

* work for longer and longer periods until the watchdog fires.
*END* */
void main_task

(

uint_32 initial_data

)

{
MQX_TICK_STRUCT ticks;

_magx_uint result;

_magx_uintn;

_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");
_max_exit(0);

}

n = 100;

while (TRUE) {

result = _watchdog_start_ticks(&ticks);

n = waste_time(n);

_watchdog_stop();

printf("\n %d", n);

}

}

3.9.6.4.1 {# FHMQXYm i AE#L N HFZ

1. FEAE R P#4%: mgx\examples\watchdog

2. KT AT GIEFZEAT R, 1E22% MQX IR AT Ui W SCRY .
3. MR A AT VI SO h R Ras AT Y R o

LET VBN, TARSRATE—F R i
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Freescale X Freescale MQX >£it, CodeWarrior Development
MQX Studio EUSCHER IR OIT R IAEL, RIS RIS S E 4 3.3

7 “f¥i ] Freescale CodeWarrior Development Studio”.

3.10 HFFIE T AR

MQX A FH H T e 45 51 R (ISR) SKe A BEAE A1 Wr F1 S8 o ISR IEAS R —AMT S, 12— RER
T A I S e DR S T 1 v R AR . ISR GBS CIE S M E 1. ISR AR5t 35:

® ikt

® HIRETIAIAE

® JiR—MES%

1 MQX P —AN ISR B, etk it —AN N AR 72 US4, ARG NIRRT 42%% 1SR
B, IEXASHOTREE TR 10— A BAR T % B S W FR

HE: ZSHAGEIR AR HERR EEE, DX AR T ISR B B2 AN nT 15 i [

T RS OL e R AT, ISR FIRESIBRIZE I . Bk, 1SR $UAT— M/ MR
PREUE T . ISR W ST T 4R, TSI e T x5k B ik &15 5
FALBHEE . ISR A ZFNEMIHMES Tt RAes: FfF BREMAE S =, F98. HESH
{E55-BAF

MQX #&4lt T —ANHTEGIE S 95 1 ISR W%, XN SRS TAT ISR 1817 Z fiIEAT,
IFSE AN N AE5

o RYE SIS I

o D4 B BT HE A

o WH&IER ISR

o MISRIRME, kG HAHB IR AT

M MQX JHBN G, 4 AT A REM TR W A B IA T ISR A% (Lint_kernel_isr()). 4 ISR i&[A]
F| ISR WAZJG, WL ISR A — M TR REs R P geimi b Wiie 25, ISR WAZsiss it
AT . XM ERAE, 10— NS ST I M AR ek, T S e SE G AT 55 0 ke ok 4
ISR ENATSS . LA NI MQX Ab 1 i 72«
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first_user_ISR

task
first_user_ISR+1

kernel

B
Ny

1y

last_user_ISR

R 3-25 B4 HWIMRE b

_int_disable A LA

_int_enable A5 BE AR AL

_int_get_isr I REUSR
_int_get_isr_data SRS v DG Fig £
_int_get_isr_depth SR T ISR B R &
_int_get_kernel_isr Sy W SR EISRAZ

_int_get_previous_vector_table
_int_get_vector_table
_int_install_isr
_int_install_kernel_isr
_int_install_unexpected_is
_int_kernel_isr

_int_set_isr_data

_int_set_vector_table

AMQXA BN, BREX 27 fif 1 W 17 B R A T 6T

SR v 1 F5 R (R T

FERN AR & SLIMISR

BERISRIZ

2% int_unexpected_isr()iH A ERINISRIZ
BRINISRIZ

B R I P IR DG 1 H

AR ) H R A

3.10.1 AW aH1L

task

M MQX NG, HAKYIGMIL ISR &, ERPEE TR C, NI

« 51 ISR fH354t

o B5, HIT ISR ¥tk

o I ISR S kb L) $a4H

B, BN ISR #HSEERIAM ISR _int_default_isr(), 8 FH I e& 80nT LLBH 28 4 17 (035 30
1%,

3.10.2  B&EE N HIFE € X ISR
M e AR, MQX R int_install _isr()BREL, A N R 5 SCH T TR 2 v BT Y
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ISR ARHFBRIN ISR N FH R SR AE M AR A0 15 2% 2 T 56 X AN 5 o
_int_install_isr() "1 5B H6 0 -
o iy
® JEIi] ISR BRALINI AT
® ISR ¥
® VR S ISR T AR I — ML, fRE A
— W EH L (event_set()).
— AL ANMRERE TR (wsem_post()).
— AL — AR EE 5 & (Csem_post()) .
I yH BB A IE—ANH R . ISR AT LA RS B A Z1 i 213 B (_msgg_send family).
Frn: A ISR 23 BCVH R R B A R0 g i 2 Ad ] _msg_alloc() ki %4 .
®  WAESFIF R —AMES, NGB . (_taskq_resume()).

3.10.3  EXFISRA PR il

FFALE T AN ISR PRI AL
3.10.3.1 ISRANGEH H 1) bR %L

AR ISR YA IAEAT AN L. MQX AR IR AR
et R

Events _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 family

_event_wait_any family

Lightweight events _lwevent_destroy()
_lwevent_test()

_lwevent_wait family

Lightweight logs _lwlog_create_component()

Lightweight semaphores _lwsem_test()

_lwsem_wait()

Logs _log_create_component()

Messages _msg_create_component()

_msgq_receive family

Mutexes _mutex_create_component()
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_mutex_lock()

Names _name_add()
_nhame_create_component()

_name_delete()

Partitions _partition_create_component()

Semaphores _sem_close()

_sem_create()
_sem_create_component()
_sem_create_fast()

_sem_destroy()

_sem_destroy_fast()

_sem_post() (for strict semaphores only)

_sem_wait family

Task queues _taskq_create()
_taskq_destroy()
_taskq_suspend()
_taskq_suspend_task()
_taskq_test()

Timers _timer_create_component()

Watchdogs _watchdog_create_component()

3.10.3.2  ISRANN i I I 1) bR L
ISR AN AZ I I BR300 MQX 7] BERH 2 BN (]38 4T
» most functions from the _io_ family
» _event_wait family
¢ _int_default_isr()
¢ _int_unexpected_isr()
» _klog_display()
e Kklog_show_stack usage()
* _lwevent_wait family
e _lwsem_wait family
* _msgq_receive family
e _mutatr_set wait_protocol()
e _mutex_lock()
* _partition_create_component()
 _task_block()
» _task_create() and _task_create_blocked()
 _task_destroy()
* _time_delay family

91



3.10.4 BELIAISR

2 MQX AL N, ek int_kernel isr(), U0 DLR AR ER AL, % R B RR b BR
ik ISR:

o NHFRITEA A TR SN R e U ISR,

o ZPWTLE ISR 30 [ 2 Ak

FIF_int_get_default_isr()B&%, MR AT LIRS FE m BRIA ISR HIFRED

N FHAR Rl LU AN 2R I s Bk 15 24 ISR:

RN ISR Eii:pay B ERERARE
_int_default_isr MQX 35, HEEEIN | Bk

ISR _int_install_default_isr()
_int_exception_isr | S8l MQX 7 Ab £

_int_install_exception_isr()

_int_unexpected_isr | 5_int_default_isr()2& B
8L, ESE A &% | _int_install_unexpected_isr()
B BAAR AL BE

3.105 kb

T HEAT SE AL EE, N R R 6 208 ) int_install_exception_isr() BB, 1% bR B o3 R
_int_exception_isr()/E A ERIAN ISR. BRIIL, 44 50 B AR AR R i = AR ), MQX i 2s i
_int_exception_isr(). 45 KAER, EL_int_exception_isr)HATIEHL LT :

o M—AMTLIEAEBAT I HAT % 5% ISR ARCER, WS &4, MQX #IZ1T ISR; W RAT:

S ISR ANEAE, MQX LK L 1 ] _task_abort()2¢ 1 iZAT55 .

«1—/N ISR IEAEIZAT1T H ISR 74 ISR A1ER, MQX # & EIXAN IEAEIZAT M ISR Jf ) 8 57+
WAL ISR,

o XA BRHCK AT T HERE TR R R ERTIZAT Y ISR B TS5

JE: W MQX 4 ISR [ & Wy ME AR ol 68 & A IE# IS B, B0 A R
MQX_CORRUPT_INTERRUPT_STACK iiJfl_max_fatal_error().

3.10.6 ISR AbH

I IRE A LA AR —AN ISR 38 ISR S AL B Y . MIEAEIBATHY ISR KAEFFIN, MQX
FE U e A B3 O b ok ISR o 2 SRS F R P WA 2 8 e 5 AL B 7, U MQX 4 fif B 2% 1 ISR,

2 MQX i JH 7 AL PRSIV, B 5B E

* AT ISR &

* ISR &l i B

o T

o S HESRHER I HuhE
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F 3-26. B4 ISR BE b

_int_get_exception_handler ISR SR Ty i A SRR P i
_int_set_exception_handler oy v W A T S A PR b

3.10.7 L5 AbEE

LSS IR N, MQX R ke BT 55 o AL B 1
R 321, B EERELRE

_task_get_exception_handler RT3 0 A FRAR 7

_task_set_exception_handler WEAT S i A IR

3.10.8 5. H#KISR

N T RN E R R, T AN ISR, FREHE ISR B L —AN ISR, B[l BSP #1{it
(1 J& 1 72 B 4% 1SR

[*isr.c */

#include <mgx.h>

#include <bsp.h>

#define MAIN_TASK 10

extern void main_task(uint_32);

extern void new_tick_isr(pointer);

TASK_TEMPLATE_STRUCT MQX _template_list[] =

{

{ MAIN_TASK, main_task, 2000, 8, "Main",

MQX_AUTO_START_TASK, 0L, 0},

{0,0,0,0,0,

0,0L,0}

j

typedef struct

{

pointer OLD_ISR_DATA,;

void (_CODE_PTR_ OLD_ISR)(pointer);

_mgx_uint TICK_COUNT;

} MY_ISR_STRUCT, _PTR_MY_ISR_STRUCT_PTR;

[*ISR*

*

* ISR Name : new_tick_isr
* Comments :
* This ISR replaces the existing timer ISR, then calls the
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* old timer ISR.

*END* */
void new_tick_isr

(

pointer user_isr_ptr

)

{
MY_ISR_STRUCT PTRisr_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);
}
[*TASK*

*

* 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.

*END* */
void main_task

(

uint_32 initial_data

)

{
MY _ISR_STRUCT PTR isr_ptr;

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 =
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);

}
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3.10.8.1 Al MQXZ i3 A3 422 v T R

1. FENRIEAE: mox\examples\isr

2. KWl Fs T N FEY, 1522 MQX IR A W SRS .
3. MR AT UG SR R R as AT AR .

FARSF 2 Won AR T ISR HIREL

Freescale | %JF Freescale MQX Ki}i, CodeWarrior Development Studio 311 TH
MQX SEALSEHEAF AR T R INEE, TEAE RIS S F 5 3.3 15 “Af
H Freescale CodeWarrior Development Studio” A T B

R
o Hik
o BRYHE
o W HE
o MERRMH T H

3111 Hi&

ﬁ%iﬁ@ﬁﬁﬁ?%‘ﬂ%%iﬂii%ﬁ% BlnEE RESHH, SR AR . QR
R RS T AT AR IE S R 7 X 2845 B 0 PP SR B 2 R A B 5 R A . W12k
AR BARAT NI TRIEL, @M’E—Iulﬁ /ﬁﬁm, FEFFAENE AL 1 AL PRI ), Lo A5 N A
.

Freescale HTAE S H AT G F AL H AR FC A A 17 Rz H AL
MQX | 3k, MQX WEAEERIAE B F IR Gn % H ki pr, 7o | TR A7 51 16
WIETNAE, R EE MQX T BB Scpp e fd | T IBE RS, IR
i MQX BSP, BSP FIMERLLAIfE, WA aisss | [T =, &4H
457, %KﬁTﬁiEE’J/T\ H 2R

ﬂélJ 4 HEA A
I TRJER (AT Ia] ). — AN a5 RS 2 R
+3-28. B FHBE

HEMAHFFENEWMER, BNI17E log.h H5E X

_log_create Bl &
_log_create_component B H B
_log_destroy I

_log_disable R H &
_log_enable AR HE
_log_read B M &

_log_reset EEHOENE
_log_test WX H &4k
_log_write HHE
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3.11.1.1 g H A

i a] LLA) H _log_create_component()3R B i G 2 H R4, WiRAREA Gld s, W MQX
HEAE IR b H AR BN A% H S BB O e
31112 GUgtHE

fE45 7T LA log_create() A G — AN H &, JFEK.

o Hi&5, JEHLENT 0~15.

o _max_uint M5 KREERAAAAE H B CEEFARED .

o 2 HE I Q) AR B . BROMBOZ R BN R AN BE R BN S — A IR R BT I 4

HE %N,
311.1.3 kAMHELKH

BAMHEFHOUE AN HEB(LOG_ENTRY_STRUCT), )5 BN R & I .

typedef struct

{

_mgx_uint SIZE;

_mgx_uint SEQUENCE_NUMBER,;

uint_32 SECONDS;

uint_16 MILLISECONDS;

uint_16 MICROSECONDS;

} LOG_ENTRY_STRUCT, PTR_LOG_ENTRY_STRUCT_PTR;

MQX Z2% SR h VA R T 1% 7B
31114 HHE

W _log_write( &£ 0] LS H &
31115 EHHE

T _log_read() Rl H A&, FEMe Wil e H &, mrkmmEa:

o BHOHIINSH

o i IHMI%H

o WF—NEH CRHT “BHmIHMEAH)

o BRI HIHMERE
3.11.1.6 %ﬂﬁ%ﬂiau

ATRA]— AT # v LLE T log_disable() k25 H —A~ HAAR H &, JF@E A _log_enable()>k
Ja F—~ BAR H &
3.11.1.7 EEHE

WL _log_reset)EFEE M H&.
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3.11.1.8 24| M HE

I* log.c */

#include <mgx.h>

#include <bsp.h>

#include <log.h>

#define MAIN_TASK 10

#define MY_LOG 1

extern void main_task(uint_32 initial_data);
TASK_TEMPLATE_STRUCT MQX_template_list[] =
{

{ MAIN_TASK, main_task, 2000, 8, "Main",
MQX_AUTO_START_TASK, 0, 0},

{0,0,0,0,0,

0,0,0}

b3

typedef struct entry_struct

{

LOG_ENTRY_STRUCT HEADER;

_mgx_uint C;

_magx_uint I;

}ENTRY_STRUCT, PTR_ENTRY_STRUCT_PTR;

[*TASK*
*
* Task Name : main_task

* Comments :

* This task logs 10 keystroke entries then prints out the log.

*END*

void main_task

(

uint_32 initial_data
)

{
ENTRY_STRUCT entry;

_magx_uint result;

_magx_uint i;

uchar c;

[* Create the log component. */
result = _log_create_component();
if (result I= MQX_OK) {

*/
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printf(*Main task - _log_create_component failed!");
_magx_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!");
_magx_exit(0);

}

[* Write data into the log */

printf("Please type in 10 characters:\n");

for (i=0;i<10;i++) {

¢ = getchar();

result = _log_write(MY_LOG, 2, (_mgx_uint)c, i);
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: %I1d.%03d%03d, c=%c, i=%d\n",
entry. HEADER.SECONDS,
(_mgx_uint)entry. HEADER.MILLISECONDS,
(_mgx_uint)entry. HEADER.MICROSECONDS,
(uchar)entry.C & Oxff,
entry.l);
}
I* Delete the log */
_log_destroy(MY_LOG);
_magx_exit(0);
}
3.11.1.8.1  FHMQXHa A RE N HI AR 7

1. BEN NI 42 : mox\examples\log
2. KT aa @A T R, 52 % MQX [ R AT Ut B SCRY
3. AR A AU SO R R Az AT B R o
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4. [EAFEH S 10 NERF
AR LSRR/, FREE G BorHE.

3.11.2 HEZHE

BEgHESHERRL, HA W A A
o TR EYHEREHESEK
o T UUEMF M R e B R E g H &
o B e H A TT DL IR R B B0 A R I B TR, IR T MQX AE 4 138 I fuifeT i 2 (B
25 RIES M 3.14 15 “MQX SEIN 4Rl E ” ).
R 320 B4 FHERKAE
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_lwlog_create Qg &

_lwlog_create_at A B R g H K
_lwlog_create_component B g H &AL
_lwlog_destroy SR &
_lwlog_disable ek BEEAHE
_lwlog_enable ik EwH H &
_Iwlog_read iR e H &
_lwlog_reset EERERHIE
_lwlog_test MR &
_lwlog_write HragH&

3.11.2.1 AU ERHEAMt

A L _Iwlog_create_component() & #5 W A b 1) 4t H G20 2F, WRARBAE Al e, W MQX
FEAE R FHRE P A g H B s AZ H S BRUh B e .

3.11.22 Qg ERHE

T4 n] AR H_Iwlog_create_at(){E4F e B QIR H &, il MQX SkikFealdir &
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IR PR D e B E -

o HAESHEERE N 1~15 (0 AL HNHE).

o HET4H M5 K
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typedef struct Iwlog_entry_struct

_magx_uint SEQUENCE_NUMBER;

#if MQX_LWLOG_TIME_STAMP_IN_TICKS ==

[* Time at which the entry was written: */

uint_32 SECONDS;

uint_32 MILLISECONDS;

uint_32 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 Iwlog_entry_struct PTR_ NEXT_PTR,;

} LWLOG_ENTRY_STRUCT, PTR_LWLOG_ENTRY_STRUCT PTR;

MQX 122 XA ik T IX N F B
311.24 HREERHE
FIF_Iwlog_write()BECK S H ik .
3.11.25 wREEHHE
I _Iwlog_read(VERBUK I H &, IFHLUE WS H &, Wik 74T
o EHTHIZH
o I IHHISH
o LN H OMHT “sixIHIZH ™
o S IHAIZ H IR E
3.11.2.6 %@ﬁﬁ%nﬁﬁﬁﬁééé&ag
FEAT]—AMESS #8 A LB RE_Iwlog_disable()> HARMHRE, s _lwlog_enable()k
JaH— BRI H &
31127 HEEHEHHE
Wik Iwlog_reset()BRE F & — M HAMHE.

3.11.2.8 . MR EHHIE
[* lwlog.c */
#include <mgx.h>
#include <bsp.h>
#include <lwlog.h>
#define MAIN_TASK 10
#define MY_LOG 1
extern void main_task(uint_32 initial_data);
TASK_TEMPLATE_STRUCT MQX_template_list[] =
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{

{ MAIN_TASK, main_task, 2000, 8, "Main",
MQX_AUTO_START_TASK, 0, 0},

{0,0,0,0,0,

0,0,0}

¥

[*TASK* *
* Task Name : main_task

* Comments :

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

*END* */
void main_task

(

uint_32 initial_data

)

{
LWLOG_ENTRY_STRUCT entry;

_max_uint result;

_magx_uint i;

uchar c;

[* Create the lightweight log component */
result = _Iwlog_create_component();

if (result '= MQX_OK) {

printf("Main task: _lwlog_create_component failed.");
_max_exit(0);

}

[* Create a log */

result = _Iwlog_create(MY_LOG, 10, 0);
if (result '= MQX_OK) {

printf("Main task: _Iwlog_create failed.");
_magx_exit(0);

}

[* Write data to the log */

printf("Enter 10 characters:\n");

for (i=0;i<10;i++) {

¢ = getchar();

result = _Iwlog_write(MY_LOG, (_mgx_max_type)c,
(_mgx_max_type)i, 0, 0, 0, 0, 0);

if (result '= MQX_OK) {
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printf(*Main task: _lwlog_write failed.");
1

3.11.2.8.1 1§ HMQX % ¥ H- % 2 v H FE ¢
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_klog_create BN H &
_klog_create_at M E A B A A H &

_klog_disable_logging_task HHIRAT 55 A P A% il
_klog_enable_logging_task RRFRAESS R R H &
_Klog_display W H & SR — A9k

3.11.3.1 MM HE

NTHRWNZHE, NHBEFREST TP 5%

1. A LERG) i 3.11.2 W T REIA e B2 H B4
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MOXZLHF Ak Beid sk ofe:
Errors  fl4n: _magx_exit(),_task_set_error(),_mgx_fatal_error()

Events K4y K B _event Kk

Interrupts —HB5rK HT_int ik

LWSems _lwsem FKjik

Memory —¥ ok BT _mem Kk

Messages > H-T_msg,_msgpool FI_msgq %
Mutexes > A T_mutatr F1_mutex K%
Name _name Fjik

Partitions _partition ik

Semaphores  KiB4rk H_sem FKjik

Tasking _sched,_task, taskq, time &
Timing _timer K&, K H_time Kk

Watchdogs ~ _watchdogs it
BARMES QZAESA VIR N &, ST a—A2skad sk HEMES, wTRLRAM R
Pi#: _klog_disable_logging_task(),_klog_enable_logging_task()
rpr ik
SIS T CGREES B
BRIk

3.11.3.2 HHAHE

WAZ H AT DU URF H B 2 3 U8, (EE RIRER I R E T IR . 2R A e i v H R 5
2G> AREAFAE N AE SR WA HETIBEM AR A . W R AR 2o MQX AT 2 K N #Z H 3D
e, WAE B 1E MQX, I oK MQX_KERNEL_LOGGING ¥ & 4 0. HEZ &5 E 3.14.1
T (MQX SEHF 4 IR E LD . BE4wiF MQX HI5CEREF I 4.5 715 “ HE 4 Freescale MQX RTOS”.

3113354 Az HER N H

LA 1K S T A T S I 2 2L R A 5 U0 5 I e B
I* klog.c */
#include <mgx.h>
#include <bsp.h>
#include <log.h>
#include <klog.h>

extern void main_task(uint_32 initial_data);
TASK_TEMPLATE_STRUCT MQX_template_list[] =
{

{ 10, main_task, 2000, 8, "Main",
MQX_AUTO_START_TASK, 0, 0},

{0,0,0,0,0,
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0,0,0}
b
I*TASK*

* Task Name : main_task

* Comments :

* This task logs timer interrupts to the kernel log,

* then prints out the log.

*END* */
void main_task

(

uint_32 initial_data

)

{

_magx_uint result;

_magx_uint i;

[* Create kernel log */

result = _klog_create(4096, 0);

if (result '= MQX_OK) {

printf(*Main task - _klog_create failed!");

_max_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 * i);

}

* Disable kernel log */

_klog_control(OXFFFFFFFF, FALSE);

/* Read data from kernel log */

printf("\nKernel log contains:\n");

while (_klog_display()){

}

_magx_exit(0);

}
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3.11.3.3.1 iy FFE R 4 H 5 MQX 4
1. #EXNHZ: mgx\examples\klog
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T HRAHE:
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KR
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3.12.15\ 4]
BAAZH A R] DL 55 BE XU ) oo = BER
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_quedu_init HIUEALBAF]

_queue_insert NIIpTv Sl

_queue_is_empty T AF 2

_queue_next IR (EAHIBR) AT —N e
_queue_test TR BA

_queue_unlink MBRFI R Bt TG 3

3.12.1.1 BAA B 45 44
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_name_test
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v, MR RE L.
[* test.c */
#include <mgx.h>
#include <fio.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(uint_32);
TASK_TEMPLATE_STRUCT MQX_template_list[] =
{
{ 10, background_test_task, 800, 8, "Main",
MQX_AUTO_START_TASK, OL, 0},
{0,0,0,0,0,
0, 0L, 0}
¥
[*TASK*

*

* Task Name : background_test_task

* Comments :

* This task is meant to run in the background testing for

* integrity of MQX component data structures.

*END* */

void background_test_task

(

uint_32 parameter

)

{

_partition_id partition;
_lwmem_pool_id Iwmem_pool_id;

pointer error_ptr;
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pointer error2_ptr;

_magx_uint error;

_magx_uint result;

while (TRUE) {

result = _event_test(&error_ptr);

if (result I= MQX_OK){

printf("\nFailed _event_test: 0x%X.", result);
_max_exit(1);

}

result = _log_test(&error);

if (result '= MQX_OK){

printf("\nFailed _log_test: 0x%X.", result);
_max_exit(2);

}

result = _Iwevent_test(&error_ptr, &error2_ptr);
if (result '= MQX_OK){

printf("\nFailed _lwevent_test: 0x%X.", result);
_magx_exit(3);

}

result = _Iwlog_test(&error);

if (result '= MQX_OK){

printf("\nFailed _lwlog_test: 0x%X.", result);
_max_exit(4);

}

result = _Iwsem_test(&error_ptr, &error2_ptr);
if (result I= MQX_OK){

printf("\nFailed _lwsem_test: 0x%X.", result);
_magx_exit(5);

}

result = _Ilwmem_test(&Iwmem_pool_id, &error_ptr);
if (result I= MQX_OK){

printf("\nFailed _lwmem_test: 0x%X.", result);
_magx_exit(6);

}

result = _Iwtimer_test(&error_ptr, &error2_ptr);
if (result I= MQX_OK){

printf("\nFailed _Iwtimer_test: 0x%X.", result);
_max_exit(7);

}

result = _mem_test_all(&error_ptr);
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if (result '= MQX_OK){

printf("\nFailed _mem_test_all,");

printf("\nError = 0x%X, pool = 0x%X.", result,
(_magx_uint)error_ptr);

_magx_exit(8);

}

J*

** 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.");
_max_exit(9);

}

if (_msgpool_test(&error_ptr, &error2_ptr) '= MQX_OK){
printf("\nFailed _msgpool_test.");

_magx_exit(10);

}

if (_msgq_test(&error_ptr, &error2_ptr) 1= MQX_OK){
printf("\nFailed _msgq_test.");

_max_exit(11);

}

if (_mutex_test(&error_ptr) = MQX_OK){
printf("\nFailed _mutex_test.");

_max_exit(12);

}

if (_name_test(&error_ptr, &error2_ptr) '= MQX_OK){
printf("\nFailed _name_test.");

_magx_exit(13);

}

if (_partition_test(&partition, &error_ptr, &error2_ptr)
1= MQX_OK)

{

printf("\nFailed _partition_test.");

_magx_exit(14);

}

if (_sem_test(&error_ptr) 1= MQX_OK){
printf("\nFailed _sem_test.");

_magx_exit(15);

}
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if (_taskq_test(&error_ptr, &error2_ptr) '= MQX_OK){

printf("\nFailed _takq_test.");

_magx_exit(16);
}

if (_timer_test(&error_ptr) = MQX_OK){

printf("\nFailed _timer_test.");

_magx_exit(17);
}

if (_watchdog_test(&error_ptr, &error2_ptr) '= MQX_OK){
printf("\nFailed _watchlog_test.");

_magx_exit(18);
}

printf("All tests passed.");

_magx_exit(0);
}
}
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H1IBSP AL, A7 HE A4 HE ] MOX #1E RS kST, B4, RTCS. MFS. USB,
PRI AE MQX T BSP 2 Ji5 1, B4 X e 21 1 3 i 15
Freescale FILLRTH) ARC RASAH EL#E, Freescale #2435 T —FASH ()
MQX | J5ikgmit MQX OS FHIL B 4111 4 3 N i 2 2 g
J ok B T vk A g e AR B A 4T -D ik I AR
source\psp\platform\psp_cnfg.asm SCAAE A ar 288 & S0t ANk
KR EIAE DA T,
7E Freescale MQX H1, 454> H ) ffiH config\board
H s N IRCE SO, 3XAN ST 17 55 BRA G Bk 0t
[FIRE R C E SO A] DU T IUE R R G411, i RTCS.MFS

an
o
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g% USB 1, |
3.14.1 MQX % 13 s} fict B %6 I

XA — AN N R T B . BT A IR Sk I 1) R E #R 2 4% config\board\user_config.h
SCA PN A . FRIARL P 78 2 o

IXHEER A AE X AE mgx\source\include\max_cnfg.h SCEH,

HE: PEXEEEE N mox_cnfg.h SCHF. 15 HTZERCE H 3w I H 85 R e 1 6 1
user_config.h 301

MQX_CHECK_ERRORS

BRIAE: 1

1: MOX AT BTy IS B R K

MQX_CHECK_MEMORY_ALLOCATION_ERRORS

BRIAE: 1

1: MQX AR A A I N AR R 155, IR BT 1R 2 el 2 IE A 1

MQX_CHECK_VALIDITY

1: UFFEYIRN, MQX K& 451 VALID FBt.

MQX_COMPONENT_DESTRUCTION

BRIAME: 1

1: ff MQX EAXFERIDIGE: 4 MQX AfFuifE 5 B4l sl A A 58 . MQX it [=l 43 i

SR IX LRI T AT B

MQX_DEFAULT_TIME_SLICE_IN_TICKS

1: {EARSS AR A R BRI IS 1) 3 v B 2 tick

0: FEATSSARAR S5 1) o BRI IS [R] 40y AT e 22 A0

TEAME A AR S5 AR T 1 time-slice 5B, DRIA X AMEL A 2K B0E A 55 (1 BRIAIN 18] 23

MQX_EXIT_ENABLED

BE: 1

1: MQX L5 AR R VE N HI AR A _max () ik [m]

QX_HAS_TIME_SLICE

BE: 1

1: MQX L5 RAS £V i ) Fy 4

MQX_INCLUDE_FLOATING_POINT IO

BE: 0

0: _io_printf () F1_io_scanf () {457 5 1/ 0 AU,

MQX_IS_MULTI_PROCESSOR

BE: 1

1: MQX VIS S RF 2 b PR MQX A

MQX_KERNEL_LOGGING
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BRAE: 1
1: AR LT RER S N BN AZ H & . Mk N s 18 XSS BERT, 11 B 2 PR
fie, 2 HACAOR A AR H ] i . nTLLE R Klog__control ()47 ik — N 20444 1 5 3
Hi&
MQX_LWLOG_TIME_STAMP_IN_TICKS
BROAE: 1
1: BRI [ ticks
0: WFAJEERD, ZFb, i
MQX_MEMORY_FREE_LIST_SORTED
BRI 1
1: MQX f bt K HE > A 28 R 22 W) 2105 o TR DAl A s EZESE T 77 MQX
FETBN A7 R I Th)
MQX_MONITOR_STACK
1: MQX B —A>CANMERAI I AT S5 A W R, PRI MQX 2 AP MR 2% BE % T 53 1
FAA HERR RN e A MQX B —/MES I, XA B BRAIRTERE . U LR R
oz —RBE XL
— _klog_get_interrupt_stack_usage()
— Kklog_get_task_stack_usage()
— _klog_show_stack_usage()
MQX_MUTEX_HAS_POLLING
BRI 1
1: MQX AJ LA #F H 5163 MUTEX_SPIN_ONLY Al MUTEX_LIMITED_SPIN.
MQX_PROFILING_ENABLE
BAE: 1

1o SCRRISAME T H PR MQX, ZhHTHein 1 itz ik, A MQX iaf7 e
BAg . M HAY AT LR ESCRE AT, WL IR A LR 5 BE B TR
source\psp\psp\psp_cnfg.comp SCAFH R 44— FF.
MQX_RUN_TIME_ERR_CHECK_ENABLE
BIAE: 0

0: SCHPRFAMER SN RS Rk & T R4 ie 3] MQX. IXHGIN T i PEMAR RN, kg 1
MQX IZAT I o SR 0 T AR S REiZ T BT, mT U F S AR 2 o 258 IR
{5 D5 Z5URTSCAT: source\psp\psp\psp_cnfg.comp [7] 44 AR — 3
MQX_TASK_CREATION_BLOCKS
R 1o I T2 A PLER N ] o

1: i H_task_create()I, fF45EAE S — Mk EESs LA —AMES . HEPH T4 A5
IF HIR [P RARAG I, A B T e,
MQX_TASK_DESTRUCTION
BME: 1.
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1: MQX "JLKAT 20k, BRtk, MQX K e VFARASRE T A7 MQX A BRI W5, X LLHR i 2
B 2 AT S5 A 1 -

MQX_TIMER_USES_TICKS_ONLY

ERIN: 0.

0: 32 I 39T 25 A 3 ) P 2 N AR — M s I 28 DALtk 1T AN 2 DARD a3 2 P SR SRk I i 5
MQX_USE_32BIT_MESSAGE_QIDS

BE: 0.

0: W EAMEHIZAY (_queue_number F1_queue_id) & uint_16

1: W RS (_queue_number F1_queue id) /& uint 32, X foiF—MAbFEES A
256 MHEBAF, [ RV — N 2 BRI R G VA £ T 256 Mb B .
MQX_USE_32BIT_TYPES

ERINH: 0.

0: MQX #i b1 32 fiial, MAE EALG &2 /DA EEE . MR 2.5 AT MQX i
PEBERE 2.4 FRACIO N FFEPIN OR8> g 0 I 7 2B 1R 4

MQX_USE_IDLE_TASK

BE: 1.

1: 24 MQX WL kI 2 25 AT 45

0: 1 MQX WAL IS AN 25 AT 4%

MQX_USE_INLINE_MACROS

BE: 1.

1: 283 MQX $EHE 1 D B R B 40 AT ARHS,  IXHE 5 MQX IR .

0: MQX KARAARAL K/

MQX_USE_LWMEM_ALLOCATOR

BIE: 0.

0: XJ_mem pRECEE (1)1 HIK 48 4 _lwmem AH Y. & 51 H -

3.14.2 #EFF I E
TX B S B 2 R 0 R IO v B B TR A N R R 7K .

Freescale | /£ MQX #4J & Ml g ¥t b 2 I id & H AR H st (#F H 3%
MQX | congfig/<board>/user_config.h ). RAJGEAEGIE: @ KL E,
FEoE ToE e BRI N . TR —dENEZER, 2
H 4.6,
NERAIM T L W, 0T REAE R IT AN F R I A B 22 A -

Bl default | debug speed size

MQX_CHECK_ERRORS 1 1 0 0

MQX_CHECK_MEMORY 1 1 0 0

_ALLOCATION_ERRORS 1 1 0 0

MQX_CHECK_VALIDITY 1 1 0 0
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MQX_COMPONENT_DESTRUCTION 1 0, 1 0 0
MQX_DEFAULT_TIME_SLICE_IN_TICKS |0 0, 1 1 1
MQX_EXIT_ENABLED 1 0, 1 0 0
MQX_HAS_TIME_SLICE 1 0, 1 0 0
MQX_INCLUDE_FLOATING_POINT_IO 0 0, 1 0 0
MQX_IS_MULTI_PROCESSOR 1 0, 1 0 0
MQX_KERNEL_LOGGING 1 1 0 0
MQX_LWLOG_TIME_STAMP_IN_TICKS 1 0 1 1
MQX_MEMORY_FREE_LIST_SORTED 1 1 0 0
MQX_MONITOR_STACK 1 1 0 0
MQX_MUTEX_HAS_POLLING 1 0, 1 0 0
MQX_PROFILING_ENABLE 0 0 0
MQX_RUN_TIME_ERR 0 0 0
_CHECKING_ENABLE

MQX_TASK_CREATION 1 1 0 0,
_BLOCKS (for multiprocessor applications)

MQX_TASK_DESTRUCTION 1 0, 1 0 0
MQX_TIMER_USES_TICKS_ONLY 0 0, 1 1 1
MQX_USE_32BIT_MESSAGE_QIDS 1 1 1 1
MQX_USE_32BIT_TYPES 0 0 0 0
MQX_USE_IDLE_TASK 1 0, 1 0, 0
MQX_USE_INLINE_MACROS 1 0, 1 1 0
MQX_USE_LWMEM_ALLOCATOR 0 0, 1 1 1
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FINE BHMQX

4.1 A A2ZEEEMQX?

WARARBEAT AR JURMERAE, W55 225 4 MQX:

SR BRI (B A 20D .

B MQX 5 v G 126 i 2 1

TR 81 BSP (Al G 38 i —A 8 () A\ tH SR Sh A7)

B MQX YEACH 1) A%

HR: BATAERES MOX EIEE . &0, —2% MQX (=% T Hal G4 IR i

TRIEH TAE AT R0 MQX AR H A 56 I 4 BE B 2 MQX I B 4544 i HAIR/RIE 50 T MQX
(IRl G4, 0 Z5U R 4 B R FE S S MQX

L MOX R 1% MQX WAL 7 (MBI ARS8 2448 H MQX 73 BE Y H ) P PEJE I

PR T RE IR IE IS AT IR A2

4.2 FIRZ A

TEMR G B 7. MQX ZH, A4

15z Freescale MQX B afy () A At B SO, DASRICER X OR (0 H AR IR EE 145

TEVRI) H AR ER 5 LALRE DL R T H

— PR

— I gm e

— A

i

WA MQX I H sk g iR @484, SN IR SO R i T T UB, JF AT R 5 4:

PR TR B

i)

Freescale i SCHRE MQX 19 JF & B1 55 78 7 {8 Hb 3 37, Freescale

MQX MQX, fil4n: Freescale 24w ] CodeWarrior 2 & & #4532
WA (P FE

4.3 FreescaleMQX#Y H F &5

Freescale b T /I Ak, Freescale MQX 1) H 35 &5 K4 F1 B 1 1)

MQX MQX FRAS AR R o 32 BEAN ] S AE T 24144 (MQX . MFS.
RTCS. USB...) # 3 (e —ATigk H x5, I Hefldt=
config Al lib H 3%,
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N EIZ T ¥ Freescale MQX RTOS (1) H s 45 #4:

[SRE] Frecscale MOK 3.0
Bl 1) config ———— — FAT-AEER max BB (<EH “common”
(L) comman BEFRFIBRE) ¢
) mS2259demo
) maZ25%evh
I dog —— TR
B0 b
) mS2259demo.cw
B ) mszzssevb.on —  FATITER BT CodeWarrior B H#RIFELT B max FE3T

3 mfs # (mox REFREFEE M AREES Max from) «
) g
2 rtcs
) ush
Bl mfs —————— MFSITIRE (B3, TEMEITF) «
() build

) example
) source
B0 max ————— Mo} RERE (B TEME-F)
|2 build
| examples
I source
Bl ) rtes ——— — RTCSTCRAP M CGEXT. TIEMEIF) «
() build
| examples
| source
B0 shel ————— AR
I build
|2 source
1) tools ———  pc FHL.TH«
El I3 usb
E 2 host ————  use E4EED (IR0, TIEMBIF)
() build
) examples
) source

4.3.1 MQX RTOS H 54514
T EIVEA LS T AL T MQX T gk H 31 ) MQX RTOS #4319 H sk 4544«
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Sl
= £ build
(D) codewarrior ——  FF#ES7 PSP 0 BsP EEM CodeWarrior TRESTH
[ examples
= 153 source
= I bsp
0 ms2253demo —  FITF M52259eve HRAIETER sop (RIS (Biz esp E)
=) m5225%vh
£ eds
© ecseril } —— MOXERERED (37 e ) o
I event
[ Fio
1D inch e
® 5y ————— /O URENIRES (3BST BSPEED ¢
IC3) kernel ‘l
I klog
10 log
1D hwevenk
I hwilag
[ hwerem
I wmsg
[ hkirner
IC3) message
ll:I ke
) name
I]:_‘| park
IC3) profile o
B D psp —— psp {EHEIE—F5—rpse ERSES G
) coldfire
[0 queue
Do H MOGERERED (37 p0 E) o
B kirner
I watchdog

——  Eok Mo ERTRAE (3 espEE) ¢

4.3.2 PSP1 H %

H 3% magx\source\psp H AL TP 6 SR PSP EARAS . 40 ColdFire 7 H RS T MQX
135y, fUFE Freescale ColdFire 224 (B WINAZAIGRI, FFAEAe RAFIME T Ak 3, HERGALBE,
CEAFPE RIS INRE) o BRAN, b H SR ab LS XA BT SRR R AL TS 1 SO

43.3BSP T H%

7E mgx\source\bsp H 1~ H skl $2 I B S I A Rk 8 X, B8 TARZUE 3000 . AbH gy
T P AR AR AT AR AR o BSP 3B 75 B 254, WIAR AL TR 12 L 4 TR 25 Pl A\ 0 B BKBh RE 7
IXLEARY CE 3N SRS ) 95 T % BSP JE.
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4.3.4 iNEH (/0) FH%

7E mgx\source\io ¥ H A5 MQX 1/0 XA FE P HIYEACHS o J8%, &S 110 BKAh H 3 i
AR 4 M B e SCAE RN A e e A o 38 T4 E AU 110 IR BN R E A BSP TR 4
B, I H A3 A BSP e

435 H'EP1H%

EATA H e YR H s 8 MQX RTOS [ FH #54) o X S63 FH Y5 H 563 5] °F- & #1551 PSP
AR B g PR E PSP 22,

4.4 FreescaleMQX#9i& T 12

BT 06 B 1) TR SO T max\build\<compiler> H s o & —Fl B i 2 hIACE P FP TRE: PSP
TREAN BSP T8 . BSP ARG & 5y A g P2 A 5C i) AXAS PSP A LA 21~ 5 A1 55 (4 ColdFire)
PARES, EAE ST S SIS SIS . IR at, XWRh CREAAE eI 42 ha
o7 BRI AR, IF HAES AR B T ki A SO AR R (R A S R TRRORE o6 H 3%
lib\<board>.<compiler>.

M AN AL R AR ) PSP AR A 20 1F 21 5 SR SEA LA DG (R 4 H H serbille 2 3 HU2 A
Ry SEZ N 24 PRI B SCAF KRR T-1% config\<board> H 5. #efi)ifi i, BIE PSP JACASAS & FE AR T
BRI R, TP T B A AN [R] 1) HL B 2 AR SZ AN [R] 1 PSP

4.4.1 PSP % T 72

PSP TR T4 PSP FE, & 40-5 kU5 T max\source\psp HF 1 G AHSeACHS, 40 238 T 1)
MQX RTOS f{fH,

4.4.2 BSPHy#: T %

BSP TR T4 BSP %, "B kiE T mox\source\bsp\<board> [ 55 Bk o+ HH LA 1
A, WAL SR IE T max\source\io H 35 A I3 5E 1105 A\ Mt X sh 4G HG .

4.4.3 Fo4dtn b PR

BT B AG E TTRE Ak G A AE T %% H % lib\<board>.<compiler>r 1) &t — i3k il ek . 4
M52259 PFAf# [ CodeWarrior i SCA# A4 ift H 5% lib\m52259evb.cw H

BSP LFEA1 PSP LR AR AT W 2 J AL AL BESC2F, TR T 1 A Sk e = #12) H bx H
& lib e IXAEAF H SO/ lib B MQX R I RE PR ARG U [l R ME— A7 B . MQX YRR fa
TAEATE Y] ) MQX RTOS Y54 AL be R4 Ae] 1 77 .
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4.4.4 t5d H bR

CodeWarrior JF &S WA Z M AL E, SR E HAR. 7E Freescale MQX RTOS 111t
A LR 2D R H A
PR F R—2 PF B A Al 1 B A UG AR A S TRt A TSR I b 2 B SO iy 44 I
“d” NJEZE (i libim52259evb.cwimgx\mgx_d.a) .
RATH Fr—4n PF A DU A B st IR DA SE I g /N 1 AR RS S AN PR R AT o Al H AR ARG AR
MEEAT IR A I SO 24 BB AT IS 4% (A lib\m52259evb.cwimgx\max.a)

4.5 E}EFreescale MQX RTOS

F 4k Freescale MQX RTOS [ FE L& —-fai i b 72, BHELEFF R I EE g PSP Fl BSP 4T
FRIER RS, JF HBE— 0. BISICE B E M g R e B bR s e 2T 10 B AR
KT HE MQX ARG R LA KA T, W21 MQX R AT 1t I Sk .

4.681EZEFEFMOXECEFMWETIE

4.6.1 AT AN AN B R BCE ?

PR BN AUBT AR TR, SRR O A .

o MUAE[R— & BRI LS T A FE N R, fFEA A A AFENAZEE. X
R MR R ALST . A5 “ Tk BLA I E F ok, JF SV i TR (g
AR SR

® TN R P HIAR B A —ANFIK BSP. X — AN RIS, IE HoaT R —
S K NS KB R P T A, B R R E . AR, B D AT S ATALL) BSP
TG, sekelate e —M#ar, e — BB,

4.6.2 ulEIARCE

IEUTHTT A FT TR 1Y), PSP A BSP f# TR2 (LA LS MQX #%041#F i RTCS. MFS
8 USB) #R# 40 2 H b B AR 1 8K . LL M52259 YA 1, LA &0 1% AR v 5
GINEZY G PR

® I FEHLH config\<board>H % (4l: config\m52259evh) .

® i THEM include-search B4 4 v B o Fi ) H P L& H % .

® gl TR AR B k2R SC A f  H sk A lib\<board>.<compiler> . (U1 :
lib\m52259evb.cw)

®  fufd TR S R B A AR 1 44 B K iy 44 max\build\<compiler>\bsb_<board>.<prj>

(fn: mgx\build\codewarrior\bsp_m52259evb.mcp) -

® A TRE b g ST Y S5 RE R AL BE SO AR At R B AR A O .
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mgx\build\codewarrior\bsp_m52259evb.bat) -

PA M52259 PEALECA ], ] CodeWarrior H4dt T H v b — AN EIAT G B HARAE A AR 44
PRI ERUTT

® SHIHAAY config\m52259evh H ik, FF HARE — A8 I4Rs E BB SN 44 PR B R e

BB AR e . (li: config\m52259evb_test)

® 7t lib ST —AEr st H 3¢ (e lib\m52259evb_test.cw) .

® iHIBSPAIPSPHI: TF (max\build\codewarrior\bsp_m52259evb.mcp and

psp_m52259evb.mep) , FHEAEATIHTE E — A H AR

® T TRWEAED, JFH X include-search 4% A4 5| & FH /il & H 5%

® /LR WHER T, Bl ek — A lib H s B 8 @ i S k.

(lib\m52259evb_test.cw) -

o LRSI HERAHLAL RIS, I SO NI TR E, XN ERA LA .

® HiIACEATER TN T AT IR IR H AR TR BCE S ke Gl HAR AR AT HAR) .

® IS FXILE MQX JE (41 RTCS. MFS 1k USB) & LI L AT A U At

TERE— /BTG S AR i TRRME RS U 2 5, IR AT AATE A AT BSP RIS L B 1 iy
HNCHE . RARARE G — AN 4F 0 BSP, AR ZEEIE BT BSP O, JFEE e “TokE” BSP L
TR A2

R S R L M AR BSP I R I T I P B
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BHE FFR—AHHIBSP

5.1 ft42BSP?

SRRV SIS ot — N S AR SO G, I A SR LA AR s A G AR T g
REVETF AR AR SR AL BSP, SRAN R AR HARAE AT S5 RE 1 84 [FREEE IR 25 1 S8 BSP.,

fE b7, ARE &% 2] T ey sofE— ANIAER) BSP, A BT AR AC B TR X0k
BB RERTE I R B #) BSP AU I 20 A4 4

5.2 A& — 1 HHIBSP

FER BT BSP I, AR DAZ54% I8 DA T 25 Bk AT
L. P IEUE BSP HEAT15 24

2. FH FRBIEAT 84

3. A& BSP 4 E AL 5 ST

4B BUS SRS

5. B RARHS

6. BT 1/0 B IR BN ER AV LAt B

5.3 ®&FE—/ 1 EAEBSPARREFIETE

e —ANERE BSP, IS L& TARIRES:, Xl H & il S Tk . AR ZHUHILT,
TP — AL FH A ] A BE45 1 S5 HE BSP
Bl —/NF E 3%, Wiz source\bsp\mybsp860
HENFENEH 5%, Wi: source\bsp\mcfds860
SEHIBEAE H S T AT N AR H %
e H g, S target *SCF PR, RekdE BSP A4 AR BN BT BSP 447K
FESTHIL RIS, ¥ FEHE BSP LI CREFINED (AR SCA BT BSP 44

g b~ W DN -

o
5.4 FOHRIREIE
A TARE RE Il L A 28 A H ARARIEAT S , /R n] Be 77 2SSO 2% ORI aa A SO, 5> .cfg o

5.5 {&{BSP45EHI & & 3L

BSP4S A7 (455 S AR A7 7Emgx\source\bsp\target\ F s 7, Hirtarget /& BSPHI 44 FK
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XA
® bsp prv.h
® Dbsp.h

® target.h

5.5.1 bsp_prv.h

B
®  BSP i I I RATT p& £ S B
® BSP W MWILALE M AL (£ sourcelio) .

5.5.2 bsp.h

IS T AR SCFR#include 51, DAY FH RS R B At AN ) SR B8 M e 4«
® KCPEERREA I SCAT

® BKI.h A

® target.h

5.5.3 target.h

A target.h ALFE R A HARCGH EANLIT A 1 E X

® AHIHEANLM LS

® HURIFENLK N AEWUES, Bl AAE (41 EPROM Al RAM) FEHbHEFT 1/0 ¥ £kl .
® I s I TR RO

® TMTIYEIE, DU R AR 0] L B b IR S5 R

®  CUFEE N ARG A R T b )

®  MQX HILAtk &5 i BRI

® (LA H e AT MU MRE 2 S, dnAR R 1R A A7 s o

5.6 12 /BEn1Kas

BSP fefit 7 s AT IR BRI R shes B, JF BB H_max())m 2 MQX. fRATLLA C i
i (comp.c)s TEGMIE S A A A oK E R B ek KL

5.6.1 comp.c
SO comp.c ) comp 1A PERE,  SCEE I P AR T4 PR IZ AT I U 1R K

SCAFALE A _max () ARES, e Ak AN REH R I MQX_init_struct. S5 AL gS-Gu Eas 4l
—ig, _maox()Kf Bz boot.comp H I .
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5.6.2 boot.comp

XT3 boot.comp, comp AR AR VHEHLITATH 4w i3, I H boot.comp SCAEH 4
AR E TR A

TEHELERE AU, BSP AT 4w ds 0 B 1 a0 . W2 IX 1%, boot.comp 1 BECZIE
Ho

ESCESE AT B A

® A,

®  WIIHLIE AR

® gt —i/MEHERR LI MQX H T HI4A 1L .

® & comp.c HH /MR E Yn E A K Bl R £

PR T RN N3 s AR DL e R s W an AL SO

5.7 &R Es

PR BB LA N IX eSO, AR 5 2 i

o init_bsp.c
®  get usec.c
®  get nsec.c
o max_init.c

5.7.1 init_bsp.c
[ ELREELT

® RpE R INHILG 1k ki _bsp_enable_card()

®  Ji I E I 25 kT R 25 _bsp_timer_isr()

® MQX B HAHFET bsp_exit_handler()
5.7.1.1 bsp_enable_card()

FERILEA L RE T, MQX K I IX A B B e ) LR $4

®  WIUGAHAL RS BT SCRFI B o
PSP REFR AL B CPU BEUS I Bt, HItnEE T CPU ZUIH) N A7 BB R Rk A e

®  WILH TN SRR

PRI _psp_int_init() BRI T MQX K& .

® YIlfifk cache F1 MMU Jf H A ik #4h Ji H & 147

PSP J#ii#5 caches 1 MMUs [fJ CPUs $4t T 32 #E ki %4

® RRIWILAILE I 2 ISR,

® L /O WA WAFT IV 110 T RS, M5 H EE AR
5.7.1.2 _bsp_timer_isr()

% BR B A R W R K. e D R VE T, BN A T E AR . e A
_time_notify_kernel() & £ LAl MQX % H Wi ¥ & A=
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5.7.1.3 _bsp_exit_handler()

N R R _mox_exitQeR &N, IR E R o e ORI T I et . R BT B
BV —MEHI P B, 2 ilEog R S A A o WORARAE AT A2 F bm LA, RS
CIEA IR

5.7.2 get_usec.c

5.7.2.1 time_get_microseconds()

ZEREOR B B E I A WS R R, SR EER T B o8 s S TR, TR
Hrox iz [ 0.

A R — A R I S I A S 0 R B, EXFME OGN, S _timer_get_usec
PRI

5.7.3 get_nsec.c

5.7.3.1 _time_get_nanoseconds()

ZEREOR B EOGE IS AW S AR R CER T A R OG8N TS IS TR], R
Kozl 0.

A R4 — AN FE I TE I g A B MO i 2, AEX M0 R, A E_timer_get_nsec
PRI

5.7.4 mgx_init.c

PR A B T S LER AT MQX WIdad ity , g s F R > sl A FH BRIAEL (7E target.h
HE SO N IR S AUE LIt . — DN HREFRES A Bl MQX 146t
Giky, RG] SEBRMEAIE S E (H .

5.8 AIIOIRFNFE 7 EI i EIABI#IEA 1L 3Tt

M£L75_bsp_enable_card()B& £ 1/O SRENFE T HE 2360, — L8 an b SCAF T RE T 2245 2 BN
55

5.8.1 initdev.c
SCAEA T dev RV o SO SE (1 1/0 BRENFEFHAL T BRI IR IA LA L
5.9 XHrRmIFSEAIHE
— G R T] RE T GRS . BEREANH MQX G BRI RS RS . T4 3K S

— By

| et | 4] 2k |
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