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YRR ELA AT AR AL R P T s — DB B W IR S5 IR (ISR o X T rh T e 5 12 e 7~ 2E 1
SN ARt AT LU SE AR 1 T T IR A5 1

2.12.3 SEZEFIIR

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 BAFIHERY

SELBA S TC 2 R R S5 M A% DAL E . T DAIRAR A N BB BRFIEE U A S TG 3R
2.14 fpZEH

AR TR, SRR, SN SRR CWIBAT] ID) —— xR
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

WAIHIIRE MQX WA T A, WIEBOA NS, Bt BAS, 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

TR 24155 -

3.2.1 MOXWI U1k 45 44

MQX WA & e v 5 SN TRy A ARAE AR 2 50 T
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;

T
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_mgx_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,

AR A TARS AR R TS, MQX HIAAtk 45K 2 fir 44 4 MQX _init_struct.

AEE R AT W 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

b
1 ¥I8h1k RESERVED {10 1l 0 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;

AR A 13



_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 {55 BEE — N7 nifESs, Wit BEEIIMES.
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3.2.2.5 s I A A LSS
O —AMAERAT S, IR bt “HelloWorld” J#281k, FE/pmS W T
* 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 £l %} Freescale MQX 3K i , Codewarrior
MQX Development Studio J& MQX JT /& 15 4 i B AR IR 855
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
N FHFR PR A . ColdFire M52259 PEALER 1) “Hello” W R 7 vl 4 Jy it o

KTAEH] CodeWarrior T4 MQX #:/E R B LA RGN A, 1S 4.5 47 “HiE
Freescale MQX RTOS”,
1. M windows JF443¢ #1247 CodeWarrior Development Studio
2. {r CodeWarrrior 4RI R IFEZHf 1 File/Open S5, #1FF 4 M52259 TEALHIT &1 “Hello”

AR A 15



PR TR BOATHOLT, AR AR H SR 3% TR

C:\Program Files\Freescale\Freescale MQX\mgx\examples\hello\codewarrior\hello_m52259evb.mcp

%

==l

e G0 vew Sah Poect (g MOC 315 Tods Frocesser Dt disten Wrdowbeb
I LA ER S Y SRR ALY - )]

il

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

* ] f [ Caw | D [0 14|
T 5 0. mal
0 ne

a Filay

2 Lk

(2 Funire Lbrsses

o B0 MO Livmes 0 -
= e

o
Qoo

[AEEATY

- .
- | LU

K 3-1
3. MEEERIEARF RO HbR. B, 41 M52259 PEAlikR, fRAH1EH] Ext MRAM it H
b AR AR T B 2 76 1% H s, aTHATARISAE FH A3 MRAM A7 4 (i A2 Y 3811 Flash),
A48 A 9 SRAM A74its 8
4. % F7 8 (Project/Make 2 5.) 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
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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 files 0 0

[
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

s/ Line 50 Coll | Souce LKk

3.4 BBES

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
AILEAE S 1290 5 K X A F AL S5« 3.2 R T2 MQX WAL —AMES5 il 4 F 33

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 M AR IR IR 25 1 EAT 55
AT 55 (1B 758 L B A
QIEIF R BB IS
QgAMb T LIRS A S5

BT I e 25 A5

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

IPIRE N ES VI SIPS

MBS (RIAT 55 PRI 55t A4 G

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 )

AR A



_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 HRYEATSS 1D SREUAT 5504 (1) 45

_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%

FEfTAESS (RIS Hyar LB i ] _task_create()uk# _task_create_blocked() 8k Hie AE 45
CTAES), FHALHAL LR TS BMRR LI FT SIS MR Mg S5, @
T AR SRR S B — MES BT LA —NEAR SRR 51 2 il A e SUGS AR 45
e AT S5 BR R G 0, X, MQX UL QIS HCU/E— MR AT 55 B 1 FR L

BREWIAA TAT S I HERR . _task_create() rR CKs AT 55 H AT SR SE RIS S . R ¥
RS AN I it w, TS RARSIE SIS, e H it se s m W 45245 .
RAONHEF AT s FHERIE I, WIHAR RS ZPIRES .

_task_create_blocked()p& £ G5 — MR IE IS . AR SR RFFARLZPIRAS EL 2N 5y —ME
2% H_task_ready()efi %k

3.4.2 3RIPUT451Ds

— M55 et Af F_task_get_id()eR £ H HSRIUILAT 55 1D WRAE TS5 1D A4, fRATLL
JH 54k 7 MQX_NULL_TASK_ID i 4 i i& sh 451 1D,

—AMESS e Al ] _task_get_creator() ek £ ELER LA E WAES5 1D, R %i_task_create()
R [Al AR5 ID 4B .

WA, AT%% 1D ik w] DU G E 1% AT 55 BOAT 45 B A b IR0 AT 55 4 RSk it e 1% g ml dd it
_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 FIWA & E — M55

—AME AT LU IS _task_set_environment & £ R A7 — AN RN T RR P AR DG IR B FR 6L . JLefT




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 S I ] _task_set_error() ok 5 B HAT 55 A AU MQX_OK . 1% b il [1] 56 BifT:
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

AR A 19



B MQX ik A # i # J5
£ %% 3B 4 A W9 ] LLOJE b task set_exit_handler() & %t % EH o, oA DL i
_task_get_exit_handler() BRI o 41 HRAT S B TS ARIR [B], ) MQX B2 18 AL 4518 H A

3.4.7 S BIEATSS

ZBFHEET A 21 TUBIF RN T S S AMESS (world_task) o FRATTHAIA BT (AT 454554 51 2 1
57 world_task 115, JFE U hello_task LUEEAZ A~ H A 3145 . World_task £452 N
JA NS

2 MQX Ja i}, ‘e B4 T world_task. World_task i it LA word_task 2 #ifi i]_task_create()
BB )2 hello_task 1F45. MQX {i [} hello_task B4R 4=k hello_task ) —A>szf. 215
_task_create() e& £ HI ey, REIR FUET K FAE45 8 1D 15 WK M MQX_NULL_TASK_ID.

Wi hello_task 15544 4 B NAT- S5O0 2t 4 BA A1 o 51 B 44T EE world _task 52 i (R 642
C A AIESPIRE . WEIIAESATEV R Hello. 2 )5 World_task £45 548 M i sk A E 0 25
hello_task 11452 75 il Th il . Wik /&, world_task K World; 7501, world_task Kt — AN
A5 B i MQX B H .

WRARE S world_task 564, e IPLSEZNT hello_task AHIE], W -4 World. X124
world_task 1 hello_task H A #H R 5EIF HASGEEHIAL BT LL world_task £ hello_task 2
HIIE1T . BESR hello_task & A ML RIZ1T, W) world_task 7% World 2 Ji5 18 F_magx_exit(),
AP

3.4.7.1 SEAFIARAY
/* hello2.c */

#include <mgx.h>

#include <fio.h>

[* Task IDs */

#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");

}

_max_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 A4 v IR 7
1. #ENF H 3% mgx\examples\hello2
2. Z I MQX RATHUAII U B SR, G T afer il st Rnaa AT N B 7 145 2
3. F MR UL B SO AR s AT N R
TEH B R R R

Hello

World
Freescale £ X Freescale MQX Kijt, Codewarrior Development
MQX Studio & MQX FFAk S it i BEARIASG . S Z A0S

AR A



W 3.3 75 “ff H Freescale Codewarrior Development
Studio”.

3.5 AEMESE

MQX HEAL LT AT 55 1 i S -
® FIFO (Jk4ERg)
® R
® [FHMTSBAS] (EANES N 3.7.871)
PRy L B AL BE AR AEEAMT S5 IO B SRNE hy FIFO s #e i o, Xk, MR ol gt
A FH X SE 3 B SR AT AL & I 2 AT o

3.5.1 FIFOif &

FIFO SZBRIAI LM o A SR OE IR 35 IR SRS, 3% R RABAT IS RIS BIRZS (1)
BRI B e 0T B e AN T IR 55 o WS SRS AT S5 R RIS AT B AR B 2 4 F AR
® TEPIRAMAES BIEBGTALELS:, O ETM T MAE T LIRS MQX bR %L
o TR, B E A LIRSS S A S
o RIS LA TR

3.5.2 ®ARIE

RAEHEYS FIFO PR, AHAR Z AT TR SCARAT 25 #0070 e 7 S5 KRR ] e
D, T NG, % AT55 A4 0] LA -

1 HACUAESS 1 MQX_TIME_SLICE_TASK J& 11 71 AT 55 A 4k 15 B INF 4w A I #8416 1 52
M o AT S5 IS 8] A B e T455H0h DEFAULT _TIME_SLICE J@PE{t . (HURiZE R 0, (R55 1t
) 1 Bk BRIA (P A BB I 0] F o g, KSR IR BROA B[R] DA Jo) 350 1k s oo 2% o T () g B ) 20
5. T4 KZ %0 BSP R INIRGE A 5 =80, WIAIIGE AL BEAR BRI )y 50 ==Fb. R AT LU
it I H _sched_set_rr_interval() ¢ # _sched set_rr_interval ticks() g6 %t , LA 4k B 2% (0 AT 5%
IDMQX_DEFAULT_TASK_ID A Z4, 1EUSCERINIARERZRIS ) o 4 — NS B R R AT 45 H s i)
FHSERT, MQX S IRAFZAT S IS S, PATVIRERAE, RIS A el A S B 0S5 AT
%o MQX ¥ BT S B RAT S TR R, FEAER G A B b= X0 N — M4 45l .
WRAE RGBS B A s TS, W BT 554 4k 22181 T

TERCAE VR FE SR b, AR AL G AT 55K LA — it 1) 24055 1) 7 aQ L S A 328 1 ]

#3-1 LCE: FMERERERFR

_sched_get_max_priority IRE AV B (W B e IR
[A{E 4 0
_sched_get_min_priority IR AV (M B AL SE )
_sched_get_policy SREN B SR
_sched_get_rr_interval SREUS B e, A7 ok 2D
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g |

_sched_get_rr_interval_ticks RIS E] v, A7 Ay I B g 255
_sched_set_policy TCE B g
_sched_set_rr_interval WENE ), A2
_sched_set_rr_interval_ticks BB IR, B A IR
£32 LR EEAE
_sched_yield ¥ )i 2 AT 2% 4k 4 BA 1 1) oK

FE, IR AE B g4 17 i 25 B 51 v
HATHIFERACH M5

_task_block PHZEAT-55
_task_get_priority SR S5 I S 2
_task_ready WosE—MES R s
_task_set_priority BCEATSS R SE 4k
_task_start_preemption VTS
_task_stop_preemption TS

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

WS ——AT S MER L T LIS, (HORBEABRIRGS,  PRUN AR 2055 1 s 4 i i
W55
Wom IRE——%AES5 BT

UL AR AT 25748 0 B R A B HORAS, I MQX BB AT VI i, LI Ak 4% A 571
oL 3 T PR 45 0 « MQX I RN S 4 ot i (KT 2500 N MR 25 o S AN LA A R o
PRAT S5 HENRAOIRAS, ISR A F P R B AR5 S 0% - B2 U, AR A FIPAT 5 k4
ES IR
3.5.2.1 # kv

WOEARAS AR5 AT LA o 24— AT AR S SR IAT- 4578 sk 8 T DR 1 A% G B A 45 I, 368
AR SERTIESIES MR TR RES, (ARFRIE LS. 2N h Wi A
A S RIS, BE G AT S A e RIS, 2Rk

3.6 NFETE

3.6.1 i F n] AR L i B N A7

FRATFOL T MQX M H I BRIA A7 it 73 0 N A7 AR S5 B REAE BN A A7t 2 Sh - AR N At
I 73 BE A A

PR RCERAERAL, ST H] T 45 K2 % C i 5 8h a1 1) malloc( )1 free( ) BRI B SE R 1 -

ER: ARVPRNAASE SR, R R A it i (S0 3.7.7 75

WAFBR AT LU R AR (i T BCE MRS BT Bl REAAEE (ANE RS ). 4
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_mem_alloc

_mem_alloc_from
_mem_alloc_zero
_mem_alloc_zero_from
_mem_alloc_system
_mem_alloc_system_from
_mem_alloc_system_zero
_mem_alloc_system_zero_from
_mem_copy
_mem_create_pool

_mem_extend

_mem_extend_pool

_mem_free

_mem_free_part

_mem_get_error

_mem_get_error_pool

_mem_get_highwater

_mem_get_highwater_pool

_mem_get_size

_mem_swap_endian

_mem_test

_mem_test_and_set
_mem_test_pool

_mem_transfer

_mem_zero
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3.6.2 A RIS R/ B A AT

SREGANAFRECS WA RO/, 2 3.6.1 1 “HMII AR HVE BN A, (HEATI
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WERARET T — A MQX SEIN G PR IC BB, 97 o A7 I MQX A A 2 A7 41T

HEZEESI 3.14 75,
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_lwmem_alloc

_lwmem_alloc_from

_lwmem_alloc_zero

_lwmem_alloc_zero_from

_lwmem_alloc_system

_lwmem_alloc_system_from

_lwmem_alloc_system_zero

_lwmem_alloc_system_zero_from

_lwmem_create_pool

_lwmem_free

_lwmem_get_size

_lwmem_set_default_pool

_lwmem_test

_lwmem_transfer
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3.6.3.2 R Ik
A7 T b 2 2R 1) DX B m A e %

X B Bl W FH R
A BRIA A7 _partition_create()
A JEBRIA N A7t _partition_create_at()

U AR A A X He, RSB IE 12 N A7 AN 278 75 I TR T A6 T 60 A e 5 e 4 1)
3.6.3.3 4 Hc AURE i X B
SRR BE 5 20 I A A X B ZhAS XK Heali AR He.

X By 43T e $ IR AR VS
A Private _partition_alloc() RS AT 55 X ES
£ 45 System _partition_alloc_system() A& TAEES AT 4

U RATS I, S IR X e e B
3.6.3.4 HAHBhANX I

IR A B DGR R P 0 DXCHRERBORE TR, AT AT 41 5535 W if JT]_partition_destroy () e £
B P BEAh, ARASBERI — MRS B

3.6.3.5 %M. PHANIX B
WA R — AN A X AT — AN B A X B

dynamic partition

memory e P ask
| |
core
memory | _ static partition
data
-
code T
K 3-2
#35 L& MHBEEXRDMEENE (K
_partition_alloc G DA ECAL A DX Bk
_partition_alloc_system PN E VRSN
_partition_alloc_system_zero MG XA LA A 0 AR R G X R
_partition_alloc_zero A3 DX A4S O SEFE (KAAAT X B
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_partition_calculate_blocks

_partition_calculate_size
_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

AR DR AN A3 DX R R /N CRE G A X ok
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AR 73 DX R 0 /N AT B ) B8 T S DX R R/
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3.6.4 BELE PP Z A7 2%

MQX & E FC A BRATTER A 2L CPU K454 2717 e MBI 2577 9% -
h T BRATBENE S AN B BT R P A7 8 RGN FHRET, MQX K IX 28 pf Bk B 1 T %2
X T IREEE AT P PFAE AR 1K CPU SR, AN BIMTAT s 4 0 T2 CPU ki, M T4—
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3.6.4.1 JEERBHE AT
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frfitiae o

3.6.4.2 fHEHEIFE 257 RAK

MQX il Fil S< 8 17] invalidate 7Rl FT AT 247 SR R . S 5 B 1) 300 i & U R B 42
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_DCACHE_DISABLE
_DCACHE_ENABLE
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JA s 2247
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_DCACHE_FLUSH TR AR g A7
_DCACHE_FLUSH_LINE Tt bR E ik 0B g2 - H s
_DCACHE_FLUSH_MLINES T bR e DX 3 ) B 2 A s
_DCACHE_INVALIDATE AE R 22 AT R
_DCACHE_INVALIDATE_LINE A5 s Mk (0 B 22 A7 R
_DCACHE_INVALIDATE_MLINES A5 s X 3 B 22 A7 R

®37 LR BEESER

_ICACHE_DISABLE IR GAT
_ICACHE_ENABLE Ja a2 %47
_ICACHE_INVALIDATE {FF54 A 4788 R
_ICACHE_INVALIDATE_LINE LG EpreR: R WINE (FRE PR R
_ICACHE_INVALIDATE_MLINES A5 5 X I HE 2 25 74 KR

3.6.5 EHIMMU CGERIATAE 2

X TS CPU Kk, UR7E S FH 847 T b 20146 40 A7 P 5. 75 (Memory Management Unit,
MMU). MQX B AR FHIMGA. JHH . 25H MMU, 808 0 SLR I — AN X

REENS T MMU TUEE H MMU.

JESUAA 2 AT SR VE N AR P4 MMU 0% .

FREZRT B, MMU €. MMU 58, 98800 DL R s ik 2 Ja) 55 2R

virual address

p p2 d

MMLU page table (L1)

pl

MMU page table (L2}

L allrihulcs| addr ——»

p2

attributes | physical » physical page
addr

ohysical addr

K 3-3
EH BRIAAAELLLE, N HFR P RENE BB RN AE, (0 e WS 2 A N A BE L
N FR P BEf A F BN AP AL R — AMME S A R I . RIS AT S5 A I
s, i BAC S ZAT S 15 B A ] .
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_mmu_add_vcontext hy AT A7 38 T P9 A IX sk
_mmu_add_vregion 9 MMU G030 4 A7 X 38, DLER I T AT 5%
HMQX 1
_mmu_create_vcontext H—AE5 A BUB R
_mmu_create_vtask {5 AU T R U A R — AT 45
_mmu_destroy_vcontext S — 55 1 R I
_mmu_get_vmem_attributes FREL— MMU BT k8L A7 8 1
_mmu_get_vpage_size FRI— MMU TR R /)
_mmu_set_vmem_attributes WE— MMU BT BRI A7 &8
_mmu_vdisable A5 R ATl A
_mmu_venable Ja F Ak A
_mmu_vinit Ytk MMU, il MMU 1%
_mmu_vtop SRR A0 b T ot . ) 49 2

3.6.5.1 2&H: i H EFUAF A 4 AL MMU
B— 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,

AR A



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 |
PSP_MMU_CACHE_INHIBITED);

_mmu_venable();

_ICACHE_ENABLE(0);

_DCACHE_ENABLE(0);

}
3.6.5.2 2&f: G MBI
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 I= MQX_OK) {

}

result = _mmu_add_vcontext(MQX_NULL_TASK_ID,
virtual_mem_ptr, size, 0);

if (result I= MQX_OK) {

}

3.6.5.3 %5 A B IUILIA 6 AT 5%
B ILIA BT 55, I8 DA 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;
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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) {

}

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
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| | MQX RTOS”.

UEAh, ATPIRPEAEAL: dr ARl DAME [0 715 S AR I

in

2%

PRFEFAELL,  DLE— 0T br

IR P BE W 3 3 74 £F PRy S A AL B 8 S A AT T RE AL BE & B SEARAL, 2 n AR v]

PABEE A N AL (RN IR P A RESE A Im R S A AT A AL

®39 LB EHE4AN

AR E KL AMESR, 4 XS W eventh 3T

_event_clear

_event_close
_event_create
_event_create_auto_clear
_event_create_component
_event_create_fast
_event_create_fase auto_clear
_event_destroy
_event_destroy_fast
_event_get_value
_event_get_wait_count
_event_open
_event_open_fast
_event_set

_event_test
_event_wait_all

_event_wait_all_for

_event_wait_all_ticks
_event_wait_all_untill
_event_wait_any
_event_wait_any_for
_event_wait_any_ticks

_event_wait_any_until
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3.7.1.1 A

AT L I _event_create_component() 2 < M AE e Fi R4 . WA Bl AE &, I MQX
W SRR 7 o AR BSR4 B B 8 F BRI A e 2 1

S X LN
YT 1E RERE A I S W AR B 8
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3.7.1.2 G4
AT AAT A AU < 7, B — N FAR4

R A2 A W e KL ZH
PO F AR _event_create_fast() R (EA A O
B8 HENERTEA)  _event create fast_auto_clear()  Zif4-&5 & Ikl &)
(2R L) _event_create() FrF R AR
(W HBERRTEEALD  _event_create_auto_clear()

DR AU N AT B B BRI AL, R EOX SR B AL, MOX g BR el X
AL AR LA AR S5 BE N GOIRAS, AN BT 55 KR BRIX L8 s .

3.7.1.3 I HHMAMER:
TEAT S5 e A AR A 2 0, A0FT 5 FAR A £ .

EABIRINE LRt ~it) R e AL ZH

Pk _event_open_fast() frEfeEREIM RS, mmHEE
PR R ) g B A= e

e _event_open() TR AR

P BR 8 2 A 2 R [ P — P ) A
3.7.1.4 EFFAAL

fE45T8 1t s %_event_wait_all()uk_event wait_any ()25 £5 3440 ip— @ B G4 . 243t
REREEALIN s MQX R EERFAZ AT IIAT: 55 Ak T 5t R A « R A AR B s 7 B B BR A Ar (2
B pRi%0_event_create_auto_clear()z¥_event_create_fast_auto_clear()), W MQX j&EF& %A, LIH%E
FEAESS A LIE RS
3.7.1.5 BEIL
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b M= AFA AR, SR E RS WA ss . RSB A A E B R
£, M HEIX e — B B A, MOQX sl Bredl.
3.7.1.6 WikrF AL

2538 Y FH_event_clear() R 250 bR S 20 b — e BN A7 SR, 0 SRS 20 ) e pf
WA HING R, WA B LA, — B E AL MQX B2 FREAT
3.7.1.7 KU FA A )L

LSS AP FARA R, K rT s S _event_close() eSS e R4 .
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RIS B 2 ISR ZERFIKISAT I W B F AT o MR 54T 55 AEAF IR I i 285 A AR I AT 5 — a0 o
PRI HAT 55 5 S A8 A R UL IS i 25 P B R S A7
3.7.1.9.1 FEBIACHY

[* event.c */

#include <mgx.h>

#include <fio.h>

#include <event.h>

[* Task IDs */

#define SERVICE_TASK 5

#define ISR_TASK 6

[* Function Prototypes */

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

_max_exit(0);

}

}

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);

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

_max_exit(0);

}

printf(" Tick \n");

}

}

3.7.1.9.2 HIMQX%w B FIZEH N HFR P
1. #ENCURN H%: Mgx\examples\event
2. Z MQX RATMCAS Ut B SO, AR a0 @RI AT N R A DGR 4
3. MR UL SR R A 1s AT ISR T
AT S AR ARG B AT I 23 it — 4RV B

Freescale X ¥ Freescale MQX >k iit , Code Warrior Development
MQX Studio & MQX JF&k SHEA AL, HAHHNES N,
% 3.3 4 “A4fi il Freescale CodeWarrior Development

Studio”,

3.7.2 g

BRI PR ARSI F AT

REPFFAMTOS BRI, FE RSN ES. BRI IE A
& max_uint H5E SR FIECH

AR 55 7] UL S Rt i SR S A P (R 6 . RS AT B, AT S H B2 . AR AT
HEAES e ISR T EAL S SRR AL, MQX R T AT i L S5 15 AT I S5 1R 5%
BNEF NI IR R R FAE AT A ShiE ERF AL, N X SRR B AL, MQX KRR
EAIAE—MES IR

RGPS S g T HANE 2 A BE AR 11 .

®3-10 LE: HHEERFIMHAN

BEYCFHMERIR eSS TR, TR A AE LT Iweventh SCAF

_lwevent_clear TE PR AL R e SR

_lwevent_create QR A, 2Ry 8GRI

_lwevent_destroy iGN e R O]

_lwevent_set WOE R S B3 A

_lwevent_test AR g A2

_lwevent_wait_for N R A P T BT 48 S AE AR AN R T R I B 2 )

_lwevent_wait_ticks N A T AT B g A A AR O (1 I B 2 4
_lwevent_wait_until Shr R R AL T BUE - fE AL, AR E I B
E]
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3.7.2.1 R ERFAA

BN R R YRR, NS LWEVENT_STRUCT RAYRAR &, i H
_lwevent_create() ek AT WA, H— MR INZZ R, JEH - MrERIRF A2 5 A A3
T BR A
3.7.2.2 “ERFRAFAL

45 T LA FH_Iwevent_wait R4 R — £S5 R BELFA D — @B . %5405
FAEAN AL, BB AR 2 BN ) s &k
3.7.2.3 WEFMLL

{145 ] LAA H_Iwevent_set() bk 20 B 2 B R FATFAL P 1 — @ B FAET . i RA L5511
AR E, W MOX Bz L5 B WA B il AL, W MQX X
BER I ELS B AR IRE.
3.7.2.4 TEFAEL
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/* read.h */
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/* Number of Writer Tasks */

#define NUM_WRITERS 3

[* Task IDs */

#define WRITE_TASK 5

#define READ_TASK 6

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

*

typedef struct sw_fifo

{

LWSEM_STRUCT READ_SEM;

LWSEM_STRUCT WRITE_SEM;

uchar DATA;

}SW_FIFO, PTR_SW_FIFO_PTR;

[* Function prototypes */

extern void write_task(uint_32 initial_data);

extern void read_task(uint_32 initial_data);

extern SW_FIFO fifo;

3.7.4.4.2 {T45HHR

* 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>
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#include "read.h"
[*TASK*

* Task Name : write_task

* 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 */
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result = _lwsem_create(&fifo.READ_SEM, 0);

if (result = MQX_OK) {

printf("\nCreating read_sem failed: 0x%X", result);
_magx_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_Iwsem_wait failed: 0x%X", result);
_magx_exit(0);

}

putchar(\n’);

putchar(fifo.DATA);

_lwsem_post(&fifo. WRITE_SEM);

}

}

3.7.4.4.5 FAMQXZw I3 Be v B 1

1. N Hak: mox\examples\iwsem
2. Z MQX RATIA B I SCRY, A A gt Fs AT v R P IR AH R HE 2
3. LU SR T R 384T R o

R R SR TN (N R

A

W >0 W >
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/* 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.
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** 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.

*/

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, 0L, 0},
{0,0,0,0,0,
0, 0L, 0}
3

3.75.8.3 FRFAES IR

FRAESEIEE R4 Rl S ESEURETS.
/* main.c */
#include <mgx.h>
#include <bsp.h>
#include <sem.h>

#include "main.h"

AR A

47



SW_FIFO fifo;
I*TASK* *

* Task Name : main_task

* Comments :

* 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;

_mgx_uint i;

fifo.READ_INDEX = 0;

fifo. WRITE_INDEX = 0;

[* Create semaphores: */

if (_sem_create_component(3, 1, 6) = MQX_OK) {
printf("\nCreating semaphore component failed");

_max_exit(0);

}

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

}

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

}

if (_sem_create("index", 1, 0) '= MQX_OK) {
printf("\nCreating index semaphore failed");
_magx_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);
}
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3.7.5.8.4 AL IARAY

I* read.c */
#include <mgx.h>
#include <bsp.h>
#include <sem.h>
#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");
_magx_exit(0);

}

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

}

if (_sem_wait(index_sem, 0) I= MQX_OK) {

AR A
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printf("\nWaiting for index semaphore failed");
_max_exit(0);

}

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

}

I* 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) I= MQX_OK) {
printf("\nOpening index semaphore failed");
_magx_exit(0);
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}

if (_sem_open("read", &read_sem) 1= MQX_OK) {
printf(*\nOpening read semaphore failed");
_magx_exit(0);

}

while (TRUE) {

[* 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) = 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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T R ER A A4 D BUR MR R & 1T P B BI04 B %, 4155 T L H]_mutex_init()
BREL, ARG ANR R R AR R AN R

H, WREQE N EEOAE SR, AT EHAT I N 454

1. 5 X MUTEX_ATTR_STRUCT 2824 [ 1 % J& 1tk 45 #4

2. P _mutatr_init()p& 014610 JE PE 45

3. VAR AR eR B AN A J

_mutatr_set_prority_ceiling()

_mutatr_set_sched_protocol()

_mutatr_set_spin_limit()

_mutatr_set_wait_protocol()
1. P H_mutex_init() R HRTAG0 TLSF , SRAF9E 0] TR TR BT RS R 254, 22 S AT 55 RIAT AR T EAl T
2. fiF_mutatr_destroy() eA EHUEY B % & 458

X317 Lh: FRAERERESH

_mutatr_destroy B GERENaY ER a1
_mutatr_get_priority_ceiling BN QEWA e eyl o vt
_mutatr_get_sched_protocol SRIUH.JF o A 45 4 1) FE P L
_mutatr_get_spin_limit RICH R @5 #4 (1) limited_spin %%
_mutatr_get_wait_protocol ARIUH. 5 a8 45 7 () 554 )
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_mutatr_init WA T 7 B 454
_mutatr_set_priority_ceiling a REA L dat Al kY wiea
_mutatr_set_sched_protocol VR T8 PS5 1 Pl
_mutatr_set_spin_limit W B limited_spin %%
_mutatr_set_wait_protocol VR T B S5 ISR Pl

3.7.6.6 BiE /%

T U7 R, T4 RS DL mutex_lock () BR BB E SRR DGR IR B R . n B HR ARE
BE, AR5 INEH R IRk sizdT. R R OaE, KI5 3.7.6.3 TR 1) B R, AT
5515 BEL 2 1 2 B+ At

h T HARAYEBAZE, (T4 LLHH_mutex_trylock() s £ 22 80E TR . I 1R RBiE,
AT45 B B x4k S22 4T . WAL S OEBUE, AT ANESR 1 B R E n] LR 4EIE1T .
3.7.6.7 BN JF

XA B L (PAT 2574 R BLTR F_mutex_unlock () eR Zf#
3.7.6.8 HHHEH JF

WA SR, 4745 17 DL _mutex_destroy()bi St e o 6§ F5 4% 1 JR INE 1T
MQX #BI LT A SRABAA,

3.7.6.9 z&fl. I H T

B RPN T BU L e 8 o A PN T AR5 2 ) ) — Ve et it o T RoRe BH e ATT A e s
H A
3.7.6.9.1 fl#ACH
[* main.c */
#include <mgx.h>
#include <bsp.h>
#include <mutex.h>
[* Task IDs */
#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},
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{0,0,0,0,0,

0, 0L, 0}

b3

MUTEX_STRUCT print_mutex;
[*TASK*

*

* Task Name : main_task

* 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");

_max_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 1/0O is not interleaved.

*END* */
void print_task(uint_32 initial_data)

{

while(TRUE) {

if (_mutex_lock(&print_mutex) = MQX_OK) {

AR A
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printf("Mutex
_magx_exit(0);
}

lock failed.\n");

_io_puts((char *) initial_data);

_mutex_unloc

}
}

3.7.6.9.2 FAMQ

k(&print_mutex);

X -1 T N YR

1. NN H3%: mgx\examples\mutex
2. Z[ MQX RATRCA U] SCRY, A O T el G g JF s AT I TR e I AH 5G4 4
3. ARHE VI SR R i 384T R o

3.7.7 WHE

FE55 2 1A AT LU I A e B SE DA ELIEAR o AR 55 ANTH it 20 FETH B o AR 55 I vH R 23 R BA

G, I TH S BAFI G B . TR RERE IR E e BN B B TS IET LU R .
Freescale K THEEE & B RS N AR5k, B w44t

MQX

ANLEIANHAE MOX WL it A T AR E, 158
R EAE MQX HI P RCE S R e, IFE g MQX
PSP. BSP JH etz iy, M IES 5 4.5 17 “ H
Freescale MQX RTOS”,

#£3-18 ILE: HHBER

HEERECNEHENXEHE, FHENS N message.h X

_msg_alloc MFAA T St 3 T S

_msg_alloc_system ARG S ith 7 vl S

_msg_available FRECH Bt mT B R 2

_msg_create_component el e S ARG

_msg_free REROH B

_msg_swap_endian_data A R e SCRE Ay e X

_msg_swap_endian_header FeAH Sk o e kg X

_msgpool_create BIEERAA Y Bt

_msgpool_create_system B R G0 Eith

_msgpool_destroy TR T Bt

_msgpool_test WA I Bt

_msgq_close KA B BAF

_msgq_get_count FREUH ELBA B v B 2

_msgq_get_id FEf— BAB S R AN A BE 2S5 A BA A1
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g |

_msgq_get_notification_function
_msgq_get_owner

_msgq_open
_msgqg_open_system

_msgq_peek

_msgq_pool

_msgq_receive

_msgq_receive_for

_msgq_receive_ticks

_msgq_receive_until

_msgg_send
_msgg_send_broadcast
_msgq_send_priority
_msgg_send_queue
_msgg_send_urgent

_msgqg_set_notification_function

_msgq_test

ID

AR B B BABIAR S IR 75 R £
AREAIAT I B A 4RSS 1D
FTITAAA B RS

TIT RGBS

ARER 0 B BB 0k — 26 R g
B GHEAESD

M B BB R4 e (IERLZE)D
M B BAFIERI— 218, AR

Z AL

M B BAFIERI— 218, AR
FR R 7 25 F) 341

M B BAFIERI— 218 AR R
FR A A 25 4

M B BSR4 R, SR E
B E (¥ I8 i 2

y-av s STEVSERIMERSY N

oav o STEVSEI EZE RSN N
persas S SlER S ERIPED N
R sr s STEVSEMEPSY N
v ¥ = SEDSE I MERSY N
BT R BAB FR) 2 o b B
TR B B

3.7.7.1 G S 4 F

R ] LA I _msg_create_component() ef 20w S H Q2R v B2 AF . 500, 8 FHRL 1 Ik B

TH S FT T SRS I MQX 2 G i 41 F

3.7.7.2 W Eith

FE45 I E it ol B, T R AT A Z B AN ) . 4145 A8 ] _msgpool_create() &
B A T B, Rl LU _msgpool _create_system()ef 2061 2 R 40 E i .

TEGIEE B, (T4 HE AL~ E R

L IRTEPS S EHERS NI NN

® I Rt B AIaa A4

® KT Max N2 b R B (TS O T T E I ED

® R R R G R K AR 0, IXHL 0 RORW BB RERE AN AR i 17

)59
_msgpool_create_system() i £ e 45 4% 2 R FH LA 2 A4S R0 B, RS FHAS [ 1R 8 2
_msgpool_create() & HUK IR (0] — AN E i 1D, BEAMESSHES AT V5 ) A AT T BB .
| 7t | i |
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g |

g —NH St _msgpool_create_system() _msgpool_create()
S — N R _system() _msgpool_alloc()
(MOX HZRPFTH REUH IAIh) | (MQX HAR R HIAA 7 B ith)

BIR— B (R | _msg_free() _msg_free()

MERSS R (D)

s — AN B — ARG B AGERRES | _msg_destroy()
(it Hp AT 1 S B R S AT
il HAT I B 1D R4Sk iR )

3.7.7.3 73 HREIGH &
PEATSS RIE W B2 0T, & FH_msg_alloc_system()ii#_msg_alloc() B E M R S8/ A 1 & i 2y
A Y R/ R o
RGH BMA AL PRSI BE, 10 ELAT A AR 25 # nT LU A 73 B3 B o AR IAE 55 AT AR 4 7
it 1D A T B 73 BTV & o
AT TR R B BN, W R AT S5 B, HLEME 55 _msg_free() R %
RGN B B T A _msgg_send BRI e AR B NVH BB A 2441451 FH_msgqg_pool () & 2L
& _msgq_receive RAREZ — MIEEBAFISREGH BN, HEARBOZA T 5. A H BT
[ A RERETBOH R
THE LA B3k (MESSAGE_HEADER_STRUCT) JFUfi, Skiffise T MQX 5 2 (¥ th 5
Ko N IR E R HE SRR )5
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;
RPN E X, Z 0 MQX 7% Tl

3.7.7.4 RiZHE
MUESS HE TR R R e v B SR A R s 5, T _msga_send () B UK % % TH
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S XA R IR B B R SR B AR S S . RIETH BAS PR ZE S
3.7.7.5 JHEBAA
AES5AE TS LA S AT ey B e T8 LA A AT DL A I aT DU R . MM TSR e 15
TEFT TFH B BAS I, MQX 3R [R]—ANIE— [ 3 I FE 305 S BA S 1D, 2 Ja AT 25K H e i 14 S A 471
fE45 ] FH_msgq_get_id() & Ok BAS 5 #4464 FAF) 1D
3.7.7.5.1 16 A7 BAKIID
w1 16 AZBAF 1D A5 T AL ER S G5 R 51 i 5 o
/A 15 8 7 0
BAA5 SR YNZIE RS

3.7.7.5.2 32 fii BAFIID

W 32 A2 BAA ID 5 T A B2 9 5 R BA S 2 5
fir 31 \ 16 15
YNIR=2 Kb 2R YNZIERE

3.7.7.6 A TH B BAFBH B

55 AT LLUAGEH B BME MR BN, BT FT T AAAT I B RS IRIAT: 55 4 0] AL &
RSV MESITIT AT R Ao

AR5 47 72 BA S 51538 H]_msgq_open() s £ AFT T AAA T EASY, iZBAFI 5 54T 8 Al
MQX ¥Rt & A4 2 I KBRS 52 18] R AT S5 BRI 6% 0 21 F_msgq_open()esi 4%,
MQX KT I AR AT TTHIAAA T S A2 —A

FTIFFAT I L BA B A 45 1T LA I _msga_close() iR 4G AT BAF1, 145 22 B il S BAF o (1 e
I RIFREBOZ L

554 HI_msgq_receive ZR 1 bR £z — MFAA T ELBA A HHHBCi G, J0RE 2 B 52 BABHH 1) i
T EIRR M BI85 . AR HRE S 1D 24 0, Bk MAEAIFT I B0 B BAA h il — 2% R
ML BRI i ot — FPEHIE DA, BRARESSBCE — IR, BE AR 5555 A5 X 40 B K B KIS
[ FR A1

3.7.7.7 ARG KRG &

RN BB E TATAT—/MES BT, 1 HAT S B BN A L% . BT ARSNE
A B il BT S AN S BHZE, ISR BEW A R BB . T % sk ISR i
_msgq_open_system() ik £4T I 2 G BB\ F1

{12588 1SR i _msga_pool () ik £ A 2 Ze 3 B BB B o a1 SRAE R G0 BB\ F A1
B RO IR [E] NULL.

3.7.7.8 e HEBAH E 2L
{45181t _msgg_get_count() e K 2 R 48 B B B AL AT T B BA A i S L
3.7.7.9 &ML
TR G AT RIFAAT W BT, AR 55 A nT e R AR BA S I A FH 45 iR B, %o T R




JVBN B, AT 55 76 4T FF BN 51 IS A 2545 B k. 6F T-FAE W B BN A1, A 45 15 T FF BA %1 )5 A A
_msgq_set_notification_function() ek £ 15 B 2% 2 pR 55 . N FHRE P RE % 1 2 5 s 50K ) — AN TP iR
% (i fhelfs 5845 B3N E A,
3.7.7.10 %54: 2RSS A

5 RS g 2T — AN T A 3 S B A S AT 45 R 1) 1

MR 5% BAT 45 S5 45 B AT 25 I SR BT e P2 o 2 IR e it s I, e AT SR O 1) %
JUR A R A T AEIRSS 2SS AT I BHIE R, 3 FRLA XU 3 AL A

RSS2 3T TFE NS S BAS,  DAFRR & P AT A5 IR, R — AN Bt LU b 2 Tt i ik
HE o ZJE MRS 28O0 5 TS o AESEBR NIRRT, % PUTSS K 2 AL RSS2 B 11

2RSS BT TF e O B A F R E i, e HE Nk B34 S BB FITE S IE IR T, Hh
TSR eah e (BIAnFTERELR ), I [RI v B4 3% /7 i o

Pt AT I — N B, AR LI R, SEFR IR, RIET B SR, IR
Rk H RS 5B .
3.7.7.101 WEEX

I* server.h */

#include <mgx.h>

#include <message.h>

/* Number of clients */

#define NUM_CLIENTS 3

* Task 1Ds */

#define SERVER_TASK 5

#define CLIENT_TASK 6

/* Queue IDs */

#define SERVER_QUEUE 8

#define CLIENT_QUEUE_BASE 9

[* This struct contains a data field and a message struct. */
typedef struct {

MESSAGE_HEADER_STRUCT HEADER,;

uchar DATAJ5];

} 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  fESHIHR

I*ttl.c*/
#include <mgx.h>

#include <bsp.h>
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#include "server.h"
TASK_TEMPLATE_STRUCT MQX_template_list[] =
{
{SERVER_TASK, server_task, 600, 5, "server",
MQX_AUTO_START_TASK, OL, 0},
{CLIENT_TASK, client_task, 600, 5, "client",
0, 0L, 0},
{0,0,0,0,0,
0, 0L, 0}
¥

3.7.7.103  JIRg5 AL AN

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 = _msgq_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);

}

AR A



while (TRUE) {

msg_ptr = _msgq_receive(server_qid, 0);

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

[* Return the message: */

msg_ptr->HEADER. TARGET_QID = msg_ptr->HEADER.SOURCE_QID;
msg_ptr->HEADER.SOURCE_QID = server_qid;

_msgq_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 BAFAE 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;
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msg_ptr->DATA[0] = (A'+ index);
printf("Client Task %d\n", index);
_msgg_send(msg_ptr);

1 SRR IR A+

msg_ptr = _msgq_receive(client_gid, 0);
1% RS A ) >/
_msg_free(msg_ptr);

}

}

3.7.7.10.5  uiFE N H R HH HLIE R BIMQX

1. #EAMF H%: mgx\examples\msg
2. Z[{ MQX RATIA I B SCRS, A O T W 44 g JF s AT B IR P A AH 48 2
3. ATV HIREF

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

3.7.8 fE55 %

55 BAF AT TR
« ISR HH 2SS
« FARIESS
« SEOLIA DB
#*3-19. B4 FHESBT

| taskq_create F RS E BB (FIFO BiASEZe) BIEHT-55 B\ T

| taskq_destroy T AT 55 BA ) (O S5 A7 AT 25 1338 45 38 1 el 28 A 71 )

| taskg_get_value RT3 AT B

| taskqg_resume TR AT 45 BAF i i B I A AT 45 (R e AT 1 Nt 26 A A1
+)

| 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 OF MAT45
2 A T R

| taskq_test WP 1T 25 BA

3.7.8.1 GIEFIHIE AT 55 BAS
16N R AT BARAR 5 BE R, 5l o 1 _taskq_create() 34 AT 45 BA A 1 HEBA B 1) 4]
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IEAAESSBAS . MQX BT S5 BASIIFIR [B]—ANBAS 1D, % BAS 1D EH] 05 55 BA S
AR5 BRIUASSE G & AR 55 R BE R T2 RGE R, ARG E TS5 WA 2 B AN S .
55wl L 1 1 _taskq_detroy(VfiH —AE55BAA . WIERAE S5 BAAIFATAESS, MQX R e TRE A
HLEBI

3.7.8.2 HilLfFE%

155101 1 1] _taskq_suspend()7EFi € (IS BA S FFHEEIE H 2o MQX HZ AT 55 BA SRR AT
FENNIIF (FHIEIESS).

3.7.8.3 HifT%

55 1L 1 ] _taska_resume() M5 E AOAE S5 BASH IR — S EITAT 55 . MQX CRHESS B
LB o

3.7.8.4 %M. AT55IA)D

—MESH A ISR AP, 59— AMES B . Service_task /1455545 I I I 87, 424
HWT AR, FTETH T R AT 55 B SRR AT 5 A1, SRS TEBA A Hf B i . Simulated_ISR_task
1125 A _time_delay )BE48L— AN M W 24 TRl B i, RS service_task 1145

3.7.8.4.1 fUHE 254

[* taskq.c */

#include <mgx.h>

#include <fio.h>

[* Task IDs */

#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}

¥

pointer my_task_queue;

P*AT:45* *
* AE554 1 BHUISRIESS

* R

* ARSI AT 5 A




LT *

void simulated_ISR_task(uint_32 initial_data)

{

while (TRUE) {

_time_delay(200);

_taskqg_resume(my_task_queue, FALSE);

}

}

P *

* fT454 - service_task

* R AT BT SSRAS LL K simulated_ISR_task{T:45, SRJE#EATCRRIGEHR, F1E1 “Tick” Jf Hik#ATS
BAS

L */

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");
_magx_exit(0);

}

while (TRUE) {

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

}

}

3.7.8.4.2 HE N HIR P IFIERBIMQX
1. #AFH3: mgx\examples\msg
2. Z[ MQX KATRRA BB SCRY, B ROC T afer i gdt I AT N By BAH DGR 4
3. AT R .
Freescale Xf T Freescale MQX >k #i , CodeWarrior
MQX Development Studio J2& ELAEFRAR K T & g e3R8 . HAK

AR A 65



4 W S K5 3.3 A “ 1l | Freescale CodeWarrior
Development Studio”

3.8 ALIERERVEIE

AL PR AR (R AE (IPC) A, AFS5 v R AR b B A b ST

-%E@ﬁ

o G (B ZE B JERH 2E) 145

« GERUTS

o FTIFERC AR I 4L

o« W FEALR AR

AR PTG AL RS T B P e e T S M ] . TPC A eIk o ) &b BTS84 36 4 S i e 5 4
G e TPC LRI B &5 B hilb (PCB) IXBhFE Il

AT TPC AL MQX HIZGALINE, MOX #J4htk TPC W A IKZh, 4uidw Bk, & X
T B E RS PRI B . HURERIE R, S5 XF N MAX A R R Ak

& 3-20. B4 MEBREFRE

| ipc_add_ipc_handler i MQX AR 1 IPC A4

| ipc_add_io_ipc_handler b 1O LA N 1PC AJHA

| ipc_msg_route_add MRS B AN

| ipc_msg_route_remove AT JEL % E e HBR v B

| ipc_pcb_init i PCB WX AR 74Uk ik IPC

| ipc_task WG IPC AT 55 LA B A B 28 I P2 IR 451 sk

G T BB IR, MBI ANREA IPC, A IPC AL BLF 7

AT

TR

- A

SRS TR B B BAFI, MQX Ry F AT 8845, XM 5 6L 4 ¢E RS 1D .
e A LSRR, MQX R AT 126

WRATER T, B SR IPC IVBIEI H AL 8 F O B, SRJ5 MQX 51 57 £1.51
AN, TS DD RIEAT I IPC BRI

5 1PC B BN, DI RSIZAT. B ASREIC I B 5 U F_msgq_send OB, 4N
AT S Y NI LR A A AT, RS, MOX 51 S0 LS H A 2

3.8.1.1 %55): PURZALHEZR IR H .

B s — AR DU AL FE RS Y o R TP I g S AT R 1Y), P AL R 2 4t DA 51 2 2 M
—1s
A EBA A IPC, HAENGCHEZRA WA TREME R . Flan, APEEs 1@k —> IPC 3
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AbERES 2, IS A BIACHEES 4. B EERSOR N, IR EGE R RS G R . RO R
ANAEBEES A T A RTRE R R

3.8.1.1.1 AbFEZS 1 ik h&

EREPUSEE
YRAE B 5
1 2 3 4
1 - 10 10 11
2 21 - 20 20
3 31 31 - 30
4 40 41 41 -

WERFTR, LB 1 HAESS Ak BB AL B A 3 H RS, IS 10, AbFS 2 34k
BLAS 3 ARG 20, MARERAS 3 (1 IPC IR, MQX 513 B 21 H Fr i BB S .

3.8.2 QI ANILE I FEAL FE 2 | K55

ML IPC A1, S5 AT AL i) H AR Ab BE A8 KB I 551 SR G M S5 O FE AR BEES 1 AIAESS
IPC ALPFAEBIESR,  FF 1A A 3 R A AL AR ACHS Wi  o

3.8.3 Vi FRAb B 2% KSR

WL IPC A4, AF55 ] LT AR TR i ie B AL PR 2% Ly AR DL S BB A (HAR S5 A
IR RS e GELIE AN R LS DA e L A

WIS AR E A B G FT T I FR AR R A AL T )R AT AR ER A 4 B Fred A

_event_open(*“4:fred”,&handle);

3.8.4 QI AIWLEAIPC

X T 5 AR AL B AWAE AT 55, N RE P L 2044 B DL A0 BR B R LR A RN A B2 111
IPC 414tfo BAD B AE JG SR R e Ui, L i 2 2 AT 17 16 1

1. B IPC E &

2. g IPC MhilIiatb &

3. Til#s IPC Wil Dy REVI4h A A K

4. Bt IPC 1145 (Uipc_task())
3.8.4.1 JwiFIPCHE H#

IPC B & E X T A AN BB H . BB — AR, A
_ipc_routing_table. 7ERTIHAIF T, XHFACPESS 2, AIEZSACPESS 1 (3 BB L BAA1 20, Kik
SRR EREE 3 R 4 ()Y R A 21

% R A0 R i A, KRR 0 JH A
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typedef struct ipc_routing_struct

{
_processor_number MIN_PROC_NUMBER;

_processor_number MAX_PROC_NUMBER;

_queue_number QUEUE;

} IPC_ROUTING_STRUCT, PTR_IPC_ROUTING_STRUCT_PTR;
XU BAE MQX 25 T A TR tA o

3.8.4.1.1 AbFEZS 1 ik h&

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 (&
IPC_ROUTING_STRUCT _ipc_routing_table[] =
{{1, 2, 31},
{4, 4, 30},
{0,0,0}};
3.8.4.1.4 KCFELS 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 BAZIAHSCHY IPC
IAE IR R oS AN B E, FHORE CSEII IPC IS AR Bt SR T8 A5 8 42
¥ & : IPC_PROTOCOL_INIT_STRUCT 4% # # IPC_OUT QUEUE ik & Zil 5
IPC_ROUTING_STRUCT '] QUEUE LKL
IXHIERA L 510 A PRSI IR A S5 A TR ER AL, KRB RL 0 HH 7
typedef struct ipc_protocol_init_struct

{
_max_uint ( CODE_PTR_ IPC_PROTOCOL_INIT)(

struct ipc_protocol_init_struct _PTR_ ipc_init_ptr,

T
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pointer ipc_info_ptr);
pointer ipc_info_ptr);
pointer IPC_PROTOCOL_INIT_DATA,;
char _PTR_IPC_NAME;
_queue_number IPC_OUT_QUEUE;
}IPC_PROTOCOL_INIT_STRUCT, PTR_IPC_PROTOCOL_INIT_STRUCT_PTR;
XU BAE MQX 25 TG TR A
Ml 1PC ALEEH) MQX MRk, M IPC_PROTOCOL_INIT, #4415 5E IPC ¥4
145 KL IPC_PROTOCOL_INIT_DATA 1445 IPC.

3.8.4.3 IPC{#1H1/O PCB ¥ YR F2IF

Y IF SRR T IPC I, MQX #2475 1/0 PCB & 4% WX AN R - 4m e IFRUE IPC, X FEN
FE5 0] LA HATAT 1/O PCB ¥ 4 BRBIFE 7> - B R Ak v (S L 3.8.4.5, “2543: IPC HIURLAF
‘E\ ” )

NI IPC_PROTOCOL_INIT_STRUCT #£ PCB %4 3R 5 F /5 _L A Ar ik MQX IPC.

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

3.8.4.4 JEEIPCIT%

IPC fE45 K #x IPC Whl W UG 3R IF 5 8)) IPC IS #s KWt Ba4S IPC BRE) . IPC &5 AU
MILE AL BEES RR I S, SE G R FE A o N R A ZIAE MQX WIanfb &5 Fay v o REAS Ab B
#E X IPC ARG A H R B S IPC AR A «

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

3.8.4.5 %844: IPCHIUEALLS B

FEXAMI T, WA B LR b i 1 LI IPC A, H DE IS MQX 1) PCB #8443
HFER . AGANAb IS P TR o AR IRE) “ittyb:” . IPC i PCB_MQXA 3k
RIEMEW B A MQX & R 15 B4 . Ipc_init_table {1 PCB 1/0 4K 4] i 1L 72 5%
_ipc_pch_init() ' (1) MQX IPC LA K 144k T ZE M HE 4544 . Peb_init 52 U7 R LA 43

o FTIFERB I BT 48 ) PCB. 1/0 3R5) 44

* _io_pcb_mgxa_install () i H 222 (WS PCB 1/0 W3l 40 A i AN 5 2 45 )

« PCB 1/0 BXFFEFHILHALLETT peb maxa init
3.8.4.5.1 IPCHIUAILAF B

[* ipc_ex.h */

#define TEST_ID 1

#define IPC_TTN 9

#define MAIN_TTN 10

#define QUEUE_TO_TEST2 63
#define MAIN_QUEUE 64

AR A 69



#define TEST2_ID 2
#define RESPONDER_TTN 11
#define QUEUE_TO_TEST 67
#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,
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BSP_DEFAULT_IO_CHANNEL,

BSP_DEFAULT_IO_OPEN_MODE

b3

IPC_ROUTING_STRUCT _ipc_routing_table[] =

{

{ TEST2_ID, TEST2_ID, QUEUE_TO_TEST2},

{0,0,0}

¥

10_PCB_MQXA_INIT_STRUCT pcb_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, "Pcb_to_test2", QUEUE_TO_TEST2 },

{ NULL, NULL, NULL, 0}

I3

455 *

* (144 : main_task

* TR AT RN B AN RIASY, ARJE RORN BB PEAS 2 BN, R AR MR, WK%
PR, RFFZE BA L.
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LT *
void main_task
(
uint_32 dummy
)
{
_pool_id msgpool;
THE_MESSAGE_PTR msg_ptr;
_queue_id qid;
_queue_id my_qid;
uint_32 test_number = 0;
my_qgid = _msgq_open(MAIN_QUEUE,0);
gid = _msgqg_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 = qgid;
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");
_magx_exit(1);
} else if (msg_ptr->DATA !=test_number) {
puts("Message data incorrect\n");
_magx_exit(1);
}
_msg_free(msg_ptr);
}
puts("All complete\n™);
_magx_exit(0);
}
3.8.4.5.3 MbHIZE 2 (1RAD

[*ipc2.c */
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#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 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}

}3

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}

b3

I0_PCB_MQXA_INIT_STRUCT pch_mqxa_init =

{

[* 10_PORT_NAME */ "ittyb:",
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/* BAUD_RATE */ 19200,

/* 1S POLLED */ FALSE,

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

/* INPUT TASK PRIORITY */ 7,

[* OUTPUT TASK PRIORITY */ 7

¥

IPC_PCB_INIT_STRUCT pch_init =

{

/*10_PORT_NAME */ "pch_maxa_ittyb:",

[* DEVICE_INSTALL? */ _io_pcb_mgxa_install,

/* DEVICE_INSTALL_PARAMETER™*/ &pcb_mqxa_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}

¥
[*4F:55*

*

*{T.45-44 responder_task

*OERE AR RIEEIE RS, ARG SERHH S . RO R R R, I R Rl g Kk T, B R RS .
*hofix *

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 = NULL) {

gid = msg_ptr->HEADER.SOURCE_QID;
msg_ptr->HEADER.SOURCE_QID = my_qid;
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msg_ptr->HEADER.TARGET_QID = qgid;
msg_ptr->DATA++;
putchar('+);
_msgq_send(msg_ptr);
}else {
puts("RESPONDER RECEIVE ERROR\n");
_max_exit(1);
}
}
}
3.8.4.5.4 4 I FEF IFERMQX

W QU REEAT N R, 162 5 MQX RA RCAS IR 3 W SCAY

HEN H S ab B 48 1 ARES: Mox\examples\ipc\cpull

Bt TR

HENH sk gm B # 4% 2 11488 : Mgx\examples\ipc\cpu2\

Gl TR

EREAEFERE 1 (1) ttyb FIALFE RS 2 (K ttyb.

. ZRURAT SR 4R 24T R .

FEALFRAS 1A B AP gS 2.

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

“fi FH| Freescale CodeWarrior Development Studio”

No o s~ eDd R

3.8.5 JH &k AR L

b PR A I ZERE AL BB LU S, IPC i\ B IOR 21 5k CONTROL 7B, Ak
HH e A FE 28 I R A T e kg e R OR [T AR S, L B A s 2
JE¥ & CONTROL FBOk i ik =X

MESSAGE_HEADER_STRUCT msg_ptr;

if (MSG_MUST_CONVERT_HDR_ENDIAN(msg_ptr->CONTROL)){

_msg_swap_endian_header(msg_ptr);}

HER: IPC iR BB i e o g imtg X, b IPC AR EaiE . I
MO ERF LTI Z R E B B ok e mom . R E X
MSG_MUST_CONVERT_DATA_ENDIAN S £F & 15 05 45 i 4t . ﬁ)ﬂ_msg_swap_enduan_data()
BR BSR4 DB . T B4 5 SUAE message.h SCIFH, 245 BB AR MQX 2% Fit.
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3.9 ER
MQX 2 AAZ O d1f, nT LA &k P i 28 LACE T I 244 .
3.9.1 MQXE IF Bl 4% 12

NIRRT ARIEATING,. MQX SE I &8 rl 1D TN kTR 64 A7 H4ds . 72 MQX E I fil e 2
RN TA) LR, Bl B stk 5 o REgh AR — 2k, I MQX £ 584 4F 4 2 fllfe IRk

3.9.2 MQX & I K5 i

MQX SEI 28 TS W i) 64 A7 11 5es, H 298 R PSRBT i (a) i, B R R S —
A 32 ML vEE sy, el Las T L D Is AT R . MQX M1 K as TR RN TR, K
BE Y FH R P 3 R 0 A2 Pl A8k At 1) B 1)
3.9.3 EIN 2R 4

JE I B AL DAL, SO I (R RN 260 I 1R], AR/ R o sl [R) 25 (tick) s 23— H 39 CH
JUII R) G R A I TR)D

*3-21. R&: EHERSANT

| ticks_to_time FEIBAT I 1) 4 4 J D 22 R 1 (1)

| time_add_day to_ticks IBAT IR ANR

| time_add_hour_to_ticks IZAT AL /N

| time_add_min_to_ticks IBAT AL 434

| time_add_msec_to_ticks 1BAT I} H) = Fp

| time_add_nsec_to_ticks IBAT AL gh b

| time_add_psec_to_ticks IZAT (AL S #b

| time_add_sec_to_ticks AT RS

| time_add_usec_to_ticks IZAT AL Ab

| time_delay BN AT %5 e T 2 1= D 5L

| time_delay_for B35 B AT 55 R HR o 1 g ) [A]) (R 4E A is
AT EF[A])

| time_delay _ticks 0T B AT 25 L T 0 1R 3 2 16 (1]

| time_delay_until 00T B AT 25 b T BIFR )3 2 1 )

| time_dequeue MBI BAF B B AT 45 (B IS AT-45 1D $i558)

| time_dequeue_td B I BAF H % B AT 45 (RLIH AT 55 RR 15 R 1)

| time_diff SRIH AT [ A Bk (1] 95 4) v (1 B 1] 22

| time_diff_days RGBT I 1) R AU 22

| time_diff_hours RGBT I [A) H /N B 22
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g |

| time_diff_microseconds RIS AT I T R H ) 22

| time_diff_milliseconds RIS AT I () 22 R H i 2

| time_diff_minutes REBAT I (8] Hh 43 B E i 22

| time_diff_nanoseconds RIS AT I () g RbE i 2

| time_diff_picoseconds RIS AT I () v J B 2

| time_diff_seconds RIS AT I () AbH I 22

| time_diff _ticks RIS AT I ) 22

| time_from_date AT S (8] o SRR 22 A0 i) (]

| time_get ATDIZEFD ] ) S H 0] ) 1)

| time_get_ticks SRR HF [ P 95 25 40 90 280 ) AR A3 2
iRNII)

| time_get_elapsed KI5 N I FE Y 5 3l G T R 22 A0 4

| time_get_elapsed_ticks SR A B 45 . FE Y 3 3 5 Y P 25 4

| time_get_hwticks RN E 2 i R 2 L

| time_get_hwticks_per_tick SRIUREAN T 2 B i) A i 2

| time_get_microseconds SR I8 W S B T DL B R 2

| time_get_nanoseconds RIS B4k o o i A ) b £

| time_get_resolution SRIDCE HANE S 1) b T R 43

| time_get_ticks_per_sec RIS e M A %

| time_init_ticks FH— S5 25 I 18] S B0 0 A T 25 1 ) 54

| time_normalize_xdate FRAEAY Je H A1)

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

| time_set FHAD IR0 2 48 50T ][]

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

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

| time_set_resolution T R A ) R T R AR

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

| time_set_ticks_per_sec T I A

|_time_ticks_to_xdate FEAGEATI R BL 1970.1.1 0:00:00.000 2% (1)
P H %

| time_to_date AR 2 H Bk X

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

| time_xdate_to_ticks ey R R o L 1970.1.1 0:00:00.000 HZ
S AT B A 5

3.9.3.1 Wb/ZZ DIt IH]

IS T) A] A R APl 22 A0 o EL AR T AL B AR B I TR 55 A3 A D 2 P I ) 50 0 52 2%
—L, CPU Ifidis R—2E,
typedef struct time_struct
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{
uint_32 SECONDS;

uint_32 MILLISECONDS;
} TIME_STRUCT, PTR_TIME_STRUCT_PTR;
XL EE MQX S5 T ik
3.9.3.2 &I IR
IS T) ] AR i IS ) o AR TR0 AR B2, AL B f] L — 4,
typedef struct mgx_tick_struct
{
_max_uint TICKS[MQX_NUM_TICK_FIELDS];
uint_32 HW_TICKS;
} MQX_TICK_STRUCT, PTR_MQX_TICK_STRUCT PTR;
IXEF BT MQX 275 F I ik

3.9.3.3 KM [A]

TH HE IR (] A AL 3588 4R 18 4T BT ic S I ] AT 2% m] i FH_time_get_elapsed () 3545 i 34 s 1]
WA LU time_get_elapsed._ticks()$RH i 25 i 17) .
3.9.3.4 W] 4>HER

MQX Jii 2 i 3 3o 2 20 J 1 5 I 2 ISR Sk ¥ B RS PR I 1) 20 . 20 s T MQX B st
(i) (R DA B IR B s (tick) A A2 IR o 43 Rt — M N R 200 AN EPIERE EY 5 =0, T 251
_time_get_resolution() sk B #0452 20 5%, il i _time_get_resolution_ticks() R HX &R F5 1) i g
s, Gl time_get_elapsed() 3R BURRD # 2C 1) 1 4 I T8) LA J%_time_get_microseconds() 3B _F—
A IS b g e e B AT S R O B, JE i time_get_elapsed() 3K B 44 B0 k% X W iR DL A%
_time_get_nanoseconds() 3k B b >IN e s v iy DL (A0 A0 £ T8 _time_get_hwiticks() 3L
A b A B A s o BT DL AR IR g s %, 3l time_get_hwticks_per_tick () 3R BT B 4o

3.9.3.5 Z4XTINt[A]

S BT T A SRR S M TN, T AR A SR (1T 45 P LSS B
LA B AL LT I [1] o
541, 4RI 4 s R) 2 B 1970.1.1 0:00:00:000 422 (Kt o 3 F ARl LI _time_set()
Fhr= b ks 22 ) (ki ] _time_set_ticks (V& HMUs T % ) kA& oot it i
45 mr LUl time_set B{_time_get_ticks ZH 4% I} ] .
B AR FHAR S 0T 40T ), A5 0 CAF P A R 5T SR 1A [ R A
+ _time_get()f1_time_get_elapsed()
* _time_get_ticks()F1_time_get_elapsed_ticks()
VERR: AE 550 VP i I ) Sfe 4 ek P 1) ] o sl S FH) 5 I 8 o XA RISy 1 b H e A H _time_set() 11
_time_set_ticks() 2R & A AF 5 XS AR IR I, 73 T2 c 3 246 T )
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3.9.3.6 H g iy s 1) A =

Sy 5 B0V e DT LR B A v % R 4 IS ] S I SR LR T H IR ek H
$ks 2 I ) e 7 T i
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;

XL EE MQX S5 T i
3.9.3.6.2 MQX_XDATE_STRUCT

Z R H A% ULk DATE_STRUCT B3¢ 41, vl i i H _time_ticks_to_xdate() /I
_time_xdate_to_ticks()7 MQX_XDATE_STRUCT 1 MQX_TICK_STRUCT #47#& 2044

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;

KL BHAEMQX S 2% T i ik .

3.9.3.7 #mf

55 0] LIKG IS TR) VAR I S B A MQX AL 1E . 911, _msgq_receivefl_sem_wait () p6 %
5538 v LA FH_time_delay ()M ECH H i . I TREBIN E, MQXEHAT 45 N E % BAA o
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3.9.4 EN#%

SE I 24 2 WAZ I Ay gt Y AR vl s I 8 SR
o TEFE E I Ta) 77 A 38 %0 1) e 2 MQX A E I AR ALAEIT & I8 Bl I A 25 R i 5 )
AN AR e OB A B 2 i gs i I, 5 I 28445 ] 8 FH A 22 10 30 260 bR 2
o LE U () I 1) JE A 45 o 5 1EA T T8 A
Freescale K TR H AP & LIRS A 745, MQX P
MQX e I B BN A G . O T RS IXANMRAIE, B
EE MOQX H P BCE ST EAE, REE M TE MQX
PSP, BSP ML ER LA, HEATIES W 45 7 “HH
w1 Freescale MQX RTOS”.
AR5 0] LAAEATART 45 58 I ) JE g I 4, B A0 2 i I TR) ity b o — B T P e o g s ml
DA FH ¥ 3 P 1) 285 248 %) IS i)
SE I 2 A PR ST .
o —IRPEERES, HUEIR—X
o JESUIPEE IS AR, ARPE AR E B A (R RS EE AN, M N A S, MQX K E N 2RS4 .
R 3-22. R EMEE

i R A E R E R EMAIER, 1 timerh g X

| timer_cancel HUUH 52 I 287 5K

| timer_create_component B I 2 2 A

| timer_start_oneshot_affer TR E 4, 76 —BE R AEn] 5 —X
| timer_start_oneshot_affer_ticks | J¥J3 4%, 76E—B@AT i AR 5 B I —ik
| timer_start_oneshot_at TE)a e, 70— BAa e i A i J5 H i — ik
| timer_start_oneshot_at_ticks TF)a e 4, TEFE T I A H —ik

| timer_start_periodic_at TEFESE W AT 3 A e ) 2%

| timer_start_periodic_at_ticks | 7EFEE I A JT i3 Jal Sk i I 2% - C LA 2T T 24 A7)
| timer_start_periodic_every BERE — L ZFBTT 3 S S I 2

| timer_start_periodic_every_ticks| k7 —BO2 AT A TF 8 P 5 ) 2%

| timer_test WA 52 I 2 2

3.9.4.1 g e i A4l

AJ Ll L FH_timer_create_component()fill 2 2 I #4114, RS 45 8 0 56 2R e I 2 AT 25 HE
FRACHE, IXSEHR A E N AL G th MQX G o 8 IN RT3 BIUE I 2R BRI, by 3t %0 bR 2
Ptz s B

RS QU E I G AT, MQX WS E W FIRE 3 55— OO 2 I i A T ER A B G

e BRME
TE I S5 L e 1
T I TS5 R R G 500
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3.9.4.2 JHHE N &%
FES5 AT FH LR B3z — T 8 I s
+ _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()
« timer_start_periodic_every(),_timer_start_periodic_every_ticks()
28 AT TR AR AU, MQX ) & I 2 BAS AN GE I 28175 5K o 48 IS 2 I, U3 24
PRIHOZAT
YRR € I ST 55 P A A ) 0 200, 55 308 611 o 250 5 S 1 HE AR A )
3.9.4.3 HUH € N g K
{1450k 8 F_timer_cancel () B ZEH w2 I 2514 K, [R] I 75 22 i) 2% R 2506\ FH_timer_start p%
HCR ) T I 2% R
3.9.4.4 2%45l: EM AL
BB LED S, —AMEN A3 LED, 51— RHE.
3.9.4.4.1 FEBIACHY
[* 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}
3
* bR K *
* %4 LED_on
* JR[FME : none
* R %08 IN 28 R T EION”
> R* *
void LED_on

~
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(

_timer_id id,

pointer data_ptr,
MQX_TICK_STRUCT_PTR tick_ptr
)

{

printf("ON\n");

}

1% R A

* ¥4 LED_off

* J&[F{E : none

* IR RGE I AR ED “OFF”
*éld_l:;E*

*/

void LED_off

(

_timer_id id,

pointer data_ptr,
MQX_TICK_STRUCT _PTR tick_ptr
)

{

printf("OFF\n");

}
/*,ﬂ'%*

* (1454 : main_task

* R RSB EN RS, R E

*éﬂn:'ﬁk‘*

s W 2 80, A AN ER S E A 1R

*/

void main_task

(

uint_32 initial_data
)

{
MQX_TICK_STRUCT ticks;

MQX_TICK_STRUCT dticks;
_timer_id on_timer;

_timer_id off_timer;

J*

** Create the timer component with more stack than the default

** in order to handle printf() requirements:

*/

_timer_create_component(TIMER_DEFAULT_TASK_PRIORITY, 1024);
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_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, O,
TIMER_ELAPSED_TIME_MODE, &ticks, &dticks);
_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  FFHMQX i FHIIEHL N HI AR 7

1. FEALI R AR max\examples\timer

2. KT GRS T N HFEY, 152 MQX I A A i B SRS o

3. AR A AT USRS T R R Ras AT N R o

REUCE N 35 8 50 BB S AT, #2s A —ANE R

Freescale XF ¥ Freescale MQX >K1ji, CodeWarrior Development
MQX Studio A PCIEHELE I RTT KL, TEATNRIESFH 5 3.3

i “f# 1] Freescale CodeWarrior Development Studio”

3.95 BEYUEN &

BREZUEN d it RS € I s AL — AN 4L, TR N R3O E Sn . 155
A LA — AN A I 52 SIS N 52 I 8, 52 I i L 110 B U0 R0 A SR sl (R I TR AT 45, AL H 2 A
® 3-23. M4 BRYENBEH

RERGENHEARENSHNER, B4 wtimerh g X
_lwtimer_add_timer_to_queue R 5 B A F) G0 gt — A2 0 W
_lwtimer_cancel_period BN HHF 53 B 7 50 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%

3.95.1 AR EIEHE

£ % @ i — A 8 1 LWTIMER_PERIOD_STRUCT 4 # 1) & # i H
_lwtimer_create_periodic_queue() 5 B2 B 2 E I 2%, XA E T A . 4R 38 1 BA A M ik A
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LWTIMER_STRUCT #/_Iwtimer_add_timer_to_queue() K7/ MIE I 25, 2458 N 2845 s, 45
58 IR R KB

8 I AR H N, I A i B A0 MR K I AT
3.9.5.2 HUHHEIUE N i K

R4 A LWTIMER_STRUCT Ml >k i F_Iwtimer_cancel_timer () B %6 5 2% 52 i 25 1)
iRk AT LI LWTIMER_PERIOD_STRUCT Huhil: ki Fi]_Iwtimer_cancel_period() 88 i H i
A 2 R 2 I 2% A B 5 B s

3.9.6 FHI1M

REZ BN XK RAT RGN o, A SR R e AN S I 1) N B2 07 8 INf 4 (Rl g
PRI A B AR s e ), R B-AT AR A . DR, RECE 1A 2 s A b P s, T A
S PSS
Freescale H T A H RS SE, fAifa R EHR RS,

MQX MQX WIZTEBRIAE L N HAG G IR A4E o T IR )
e, PRFT ZAE MQX I C B SO ia FH e T E8 g 12 MQX
BSP, BSP FI &% LA, THAME IS B 4.5 17 “HEil
Freescale MQX RTOS”

MQX & [ 1M A A BEAME S5 - 110, R — M55 It sl B I, R4 T 14
PR o) ) TV A, AR RS N TRE R B E T, WURAEE T i ek
BUEALE T, W) MQX K- F e 0% P S B 1R 1) pR 4L

® 3-24. BE BlIRKMER

EITRERRENSGHMER, EN71# watchdog.h #E X
_watchdog_create_component BIEAE T 4
_watchdog_start BENSEALE T (ZRD
_watchdog_start_ticks JABNEE AL T 1M (ticks 20
_watchdog_stop Wk TR
_watchdog_test WA T 1 411

39.6.1 QA IM4L1F

EARSAE B T T2 01, N RE L4518 T _watchdog_create_component() e 2 61 i & T 1440
4.,
3.9.6.2 JHBNEENET N

AT LU L N T B — KA sh el A 114

o BV H 2 HrE =R 2 I H_watchdog_start().

o BT VM H 2 H T I i e 2 P FH_watchdog_start_ticks().

WERAER 110 2 AT 45 eyl A sl k& 114, MQX 3t 2 1 3 tH R4
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3963 ZILEIM
45 7] L F_watchdog_stop()ER$ & 1L 5 [ 14
3.9.6.4 Z. FHIIEAER

A5 ] LS JE) B o i) 2 v W 1) G i T 0, JFFi e v HH R 2 (handle_watchdog_expiry
e RIGTHE—MIAEM BB tH AT O T BEE T s, AR5 A R 2 45
1B AT 1.

[*watchdog.c */

#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,

0L, 0},

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

0L, 0}

b3

1% R

*

* P4 - handle_watchdog_expiry
* JR[E{H @ none

*OVERE SO T I RN A R IR P % R

*ER* */
void handle_watchdog_expiry(pointer td_ptr)

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

3
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* */
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_mgx_uint waste_time
(

_mgx_uintn

)

{

_magx_uint i;

volatile _max_uint result;
result = 0;

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

}

return result*10;

}
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_uint n;

_time_init_ticks(&ticks, 10);

result = _watchdog_create_component(BSP_TIMER_INTERRUPT_VECTOR,
handle_watchdog_expiry);

if (result '= MQX_OK) {

printf("\nError creating watchdog component");
_magx_exit(0);

}

n =100;

while (TRUE) {

result = _watchdog_start_ticks(&ticks);

n = waste_time(n);

_watchdog_stop();
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printf(*\n %d", n);
}
}

3.9.6.4.1 ff HIMQXZ PRI F2 I F T2
1. FEAE R P#4%: mgx\examples\watchdog
2. KT GRS T LY, 1525 MQX I A A i B SR o
3. AR A AT B SR T R R Ras AT R o
METTRBNARN, FAESKFTEF B g .
Freescale XF ¥ Freescale MQX >Kiit, CodeWarrior Development
MQX Studio ;& LSEHESR AR BOTT K EE, TE4IE RIESFH S 3.3

i “f# 1] Freescale CodeWarrior Development Studio”.

3.10 FETFNEE AR

MQX A H BT e 45 51 R (ISR) Sk A BEAE A Wr F1 S5 o ISR IR AN &2 —AMT 5%, T e — A REtR
T A I A5 A T R S A B v R . ISR B SR CIE S A E 1. ISR RS0 55

® Yy

® HPRETIRIAES

® fiRx—MES

2 MQX A —/N ISR B, etk —AN i N AR e LS4, ARG R Y 22%% 1SR,
B, IEXASHOTRERE TR 10— A BT 5 B A W FR

HE: ASHAREEIR TS HERR A, DX 2 W AERET ISR T B AN AT U 1] 1

T RS UL e AT, ISR HIRESIBRIZEH il . Bk, 1SR AT — MR MR
PREOE T HE . ISR W ST TAORE, TSI giE Tk B ik &15 5
FIALBHE L . ISR A ZRNEMIHMES A Tt RAEs: Fh. BEYAES R, B9, HWEEH
fE55BAF 6

MQX #&4E T —ANHTEIE S5 1 ISR W%, XN SR BT ISR 1817 Z iiIEAT,
e N5

o RYEBNTS I

o D)4 B BT HE AR

o WHAIER ISR

e MISRIRMIE, WHEEA R EILEHMEAT S I .

M MQX B3lJE, 43 AT AT RER T WA ISR A% (Lint_kernel_isr()). 4 ISR &[]
F) ISR WAZJG, WER R ISR A— M TRt g RASM . L9 s P Wi 4, 1SR WAz it
TR . IR ERE, JT— NS S I R Aok, 1 5 i SE 2 AT 45 W ek 4
WIS ENAESS . LA RIS MQX b FH e 2«
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g |

gE
.@ K| P

first_user_ISR
first_user_ISR+1

task

1y

last_user_ISR

R 3-25 B4 HWIMRE b

_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

_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

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 AREFERIA ISR W RS b ZAE M AR A B 26 2 T 58 XS ko

_int_install_isr() "1 5B H6 0 -
o iy

® IR ISR PR EL I FREL

® ISR %

°

IR 58 I ISR G H 2R 1) —MEST, RETTEAT -

— % EH A (event_set().

— AL ANMRERE TR (wsem_post()).

— AL — AR EE 5 & (Csem_post()) .

R ISR 73 HCiH SR A R0 U 22 8 _msg_alloc() e 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

ik

ESE 4

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()

1] H B BA S AL AN B ISR W n] LR ZEH B A1 A 21198 B (_msgg_send family).

AR A
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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

e _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
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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_isrOE%, Il LLIRASHR I BRIA ISR BI4RE

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

IR AT BLOA AR ISR 340 ISR S AL BRE e . S IEAEIZATIY ISR KA, MQX
FE TR FH S AR BRI 1 ISR i N I RE e A 248 e 5 AR BRI, T MQX ] B 2% 11 ISR,

1 MQX 1A 7 5 AL BRI, 1 ST IeIE -

e MHT ISR 5

* ISR P FR £l

. R

o ST HEASHERR ) otk
RS 91




F# 3-26. M4 ISR BE b

_int_get_exception_handler

4 ISR SRICY Ty 7 Ab BEFE P FREl

_int_set_exception_handler

A R T B S R AR B Y b

3.10.7 L5 AbEE

VUL L H BT, MOX B a1 45 i A FEFE
R 321 BY: E5RELHE

_task_get_exception_handler

SREUAT 55 5 3 A B R

_task_set_exception_handler

BEEARS5 5 AL PR

3.10.8 5. H#KISR

FT RN E 2SR, FERE A ISR, %R ISR ) E—4 ISR, EI ) BSP #1it

(¥ 31 22 I 2% 1SR
I*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},

{01 01 01 01 01
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

92
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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 | %} Freescale MQX >k iji, CodeWarrior Development Studio 311 TEH
MQX SEPUSEHERE AR T A EE, TEAIE B S G 56 3.3 15 “Af
H! Freescale CodeWarrior Development Studio” A T B

R
o Hik
o BRYHE
o W HE
o MERRMH TR

3111 Hi&

ifF%iﬁffﬁﬁ%%f?%ﬁ%%iﬂiﬁ%ﬁ%, Blanrr . RESHAH BIIREBEARR . R

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 EARAT NIRRT n] AU #iE, REPAEMB AT 1AL BRI IR),  WRLEA TR N i I
.

Freescale N TAE— ARG F AL H AR A RS A 17 R 2 H AL

MQX | 3K, MQX PRZAEBRIANE I F IR e F kAL, sy Ty | PR BRRFEGR (i 51 16
WRILTIRE, IR MQX T P B SO b Rt gy | DI RS, IRk
i MQX BSP, BSP AL HLALE. WAl EaE | T PRR. &I
45, %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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31111 Gl H&AN
i a] LLA) H _log_create_component()3R B i G 2 H R4, WiRAREA Gld s, W MQX
K AE R R b Bt S A% H S I BRA M B e

311.1.2 @IEHE

{145 0] LA _log_create() s £ st — AN H &, FFEEKR:

o HiEYS, Vull4Ziin+ 0~15,

o _max_uint i KEUERAAGE HED CFEFRED

o YW AT b EE . BRIMBGE R BN AR BN AN AR MR A 1 4
H 7 a5

3.11.1.3 #=LHESLH
FANHELEHAOE DN HERE(LOG_ENTRY_STRUCT), HJim SN L7 & I HE .
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 R PRI IR T % 7B
31114 HHE
A _log_write() &£ nT LS H &
3.11.15 EHE

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 %fl: MHIH&
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!");
_max_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 ATV SO R R Az AT B R o
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4. ARG 10 T4
R PAL SR I LA, JFAER 6 s H .

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

REFATZERENEHMEER, B Iwlog.h fi5E X
_lwlog_calculate_size =R HE RO B N
_lwlog_create Qg &

_lwlog_create_at A B R g H K
_lwlog_create_component BRI R AT
_lwlog_destroy SR &
_lwlog_disable ek BEEAHE
_lwlog_enable ik EwH H &
_lwlog_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 &
(_lwlog_create()).

IR PR D e B E -

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

o HET4H M5 K

o2 H AT I g BRI . BRAMBE 2 RA BN E N 53— Ml ig a2 2 i s 1 4%
HitEmIHAH .
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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 &2 A rh ik T IX AN B
31124 HREEFHHE
FIF_Iwlog_write()BECK S H ik .
31125 EREHHE
I _Iwlog_read(VERBUK I H &, IFHLUE WS H &, Wik 74T
o BIHINSH
o I IHHISH
e N H (NHT “BRIHFIZ%HE™
o BERIHA HIFMG
3.11.2.6 %@ﬁﬁ%nﬁﬁﬁﬁéééﬁag
FEAT]—AMESS #8 A LB RE_Iwlog_disable()> HARMHRE, s _lwlog_enable()k
JAH— AN HRANHE.
31127 HERERHE
Wik Iwlog_reset()BRE F & — M HAMHE.

3.11.2.8 2. fHIEEHHE
[* 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);
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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}

¥

[*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 I= 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,
(_magx_max_type)i, 0, 0, 0, 0, 0);
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if (result I= MQX_OK) {
printf("Main task: _lwlog_write failed.");
1
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_klog_control ERNZHE
_klog_create BN H &
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_klog_disable_logging_task R RAT 55 P P A% Ll
_klog_enable_logging_task RRFRAESS R T R H &
_Klog_display PR H & BoR— A9k
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ALEARRE AL :

MOXZL 1 Ak Bl e
Errors fflt: _magx_exit(),_task_set_error(),_maqgx_fatal_error()
Events K4y K B _event Kk
Interrupts —HB5r K H T_int Kik
LWSems _lwsem Kk
Memory —#B4k BT _mem Kjik
Messages K ET_msg,_msgpool Fil_msgq ik
Mutexes >k HT_mutatr F1_mutex Sk
Name _name Fjik
Partitions _partition i
Semaphores KB4k H_sem Kk
Tasking _sched,_task, taskq, time &
Timing _timer K&, K H_time Kk

Watchdogs ~_watchdogs % J%

BARMES: GZARFA SRR NZ H D, TR ERAd R HAERESS, nTRURT LR

P#: _klog_disable_logging_task(),_klog_enable_logging_task()
Pk

JESIE I T CGREES Bl

BRIk

3.11.3.2 Z2H N H &

WA H S AT EUAE AT B 2 R BE U, (EE (RN AR A R SEIa AT R o I R e N FH R

P T K50 S P 1 R IS 8 LA R0 P A 3905 I e
[* 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},
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{0,0,0,0,0,
0,0,0}
3
[*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!");

_magx_exit(0);

}

[* Enable kernel log */

_Kklog_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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_quedu_init HIUEALBAF)
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_queue_is_empty I AF 27
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_queue_test TR BA
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[* 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;
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pointer error_ptr;

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);
_magx_exit(1);

}

result = _log_test(&error);

if (result '= MQX_OK){

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

}

result = _Iwevent_test(&error_ptr, &error2_ptr);

if (result '= MQX_OK){

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

_max_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 '= 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);
}
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result = _mem_test_all(&error_ptr);

if (result '= MQX_OK){

printf("\nFailed _mem_test_all,");
printf("\nError = 0x%X, pool = 0x%X.", result,
(_mgx_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) 1= 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) = MQX_OK){
printf("\nFailed _sem_test.");
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_magx_exit(15);
}

if (_taskq_test(&error_ptr, &error2_ptr) 1= MQX_OK){

printf("\nFailed _takq_test.");

max_exit(16);

}

if (_timer_test(&error_ptr) 1= 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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3.14 LF4RIFBELEMQX

(ZE S iU

MQX W] LATRI L Ty e —H0 4 i3, AR vl LU T 5073 5 I 2t 138 I EEE B PO R (5 s AR Bk 28 1

AEo WERMUR T RLERCE MM, WS ¥ MQX IR e 5 H b NIRRT IE R .
1T~ BSP FESCAR T B T2 MQX BC B LI, PRI et a2 T 20 1

A BSP FHZEL, A H e RS A AR MQX #:1E RS Ik%5, flll, RTCS. MFS. USB,
RIEAE MQX FlI BSP 2 i 1 B0 1% L6 21 1 75 8 4 5F o

Freescale
MQX

FILLTTI¥) ARC WA LEAS, Freescale #2417 —FhANFI)
Tk RGniE MQX OS 1L e 41t 4 P i C & 0 i«

J5UoK B 5k AR ] g PR RS B iy 2 4T -D 2k I Bk
source\psp\platform\psp_cnfg.asm SCAFAE Ry i 4840 7 S0 o At
XM EIAE L g 1.

1t Freescale MQX ', i&47 43 H /7 H] config\board

AR A
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H 3T RECE SO, XA SOl 178 e BB B I 0 .
[RIFE AL & ST DU F e i R4 4148, W RTCS.MFS
m USB 1,

3.14.1 MQX % 13 s} fict B %6 1

XA — AN N R T 5. BT A X Sk I 1) R E #R 2 4% config\board\user_config.h
SCA PN AH . FRIARL P 78 2

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

HE: AEXEEBEE N mox_cnfg.h SCHF. 15 HERCE H 3w I H 805 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 AL L 155, IR BT 1) 2 il 2 IE A 1)

MQX_CHECK_VALIDITY

1: UFFEYT RN, MQX K& 4541 VALID FBt.

MQX_COMPONENT_DESTRUCTION

1: fff MQX EAAXFEMIIRE: K MQX A5 5 m Al sl sp AR AR 2. MQX W[l 43 Fic

SR IX LB R T AT B

MQX_DEFAULT_TIME_SLICE_IN_TICKS

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

0: FEATSSARAR S 1) o BRIN RIS [R] 40y AT e A0

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

MQX_EXIT_ENABLED

BE: 1

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

QX_HAS_TIME_SLICE

BE: 1

1: MQX L5 QAS £V i ) Fy 4

MQX_INCLUDE_FLOATING_POINT IO

ERINE: O

0: _io_printf () F1_io_scanf () {4575 1/ O LR,

MQX_IS_MULTI_PROCESSOR

BE: 1
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1: MQX SCVFAURSSCRF 2 AL BE 35 MQX W
MQX_KERNEL_LOGGING
BROAE: 1
1: AP ST RER S N BN AZ H A& Mk N s 1B XSS )RR, 110 B 2 PR
fie, 24 HAC AR A 2R H ] i . mTLLE R Klog,_control ()47 ik — N 20444 1 5k 3
Hi&
MQX_LWLOG_TIME_STAMP_IN_TICKS
BROAE: 1
1: BRI B ticks
0: WFAJEERS, ZFb, i
MQX_MEMORY_FREE_LIST_SORTED
BROAE: 1
1: MQX f bt HE A A 28 R 22 ) 21 o TR DAl b e, B SE T T MQX
BTN A RIS 1)
MQX_MONITOR_STACK
1: MQX il — A CANRE R AR AR ST b W bR, PRIt MQX 2R AN 2 A% T 5
P HERR SR/ A MQX B —/MESS I, XA B BRAIRTERE . U LR R
Bz —KRBEE XL
— _klog_get_interrupt_stack_usage()
— Kklog_get_task_stack_usage()
— _klog_show_stack_usage()
MQX_MUTEX_HAS_POLLING
BIAE: 1
1: MQX AJ LA #F B 5165 MUTEX_SPIN_ONLY Al MUTEX_LIMITED_SPIN.
MQX_PROFILING_ENABLE
BIAE: 1

1o SCRRISAME T H AR MQX, ZrHTHein 1 itz i K, s MQX iafT
BAg . M HACYS AT L RESCRE AT, nT R IX A TR 5 BE B TR
source\psp\psp\psp_cnfg.comp SCAFH R 44— FF.
MQX_RUN_TIME_ERR_CHECK_ENABLE
BIAE: 0

0: SCHPREAMES SRRk & T R 4w ie 3] MQX. IXHGIN T i PEMAR RN, okl T
MQX FIZ AT o 4R 0 T AR S REiZ I BET, AT DU F SRR 2 o 258 IR
{5 D5 Z5URISCAT: source\psp\psp\psp_cnfg.comp [7] 44 FTELAE — 3
MQX_TASK_CREATION_BLOCKS
BRNE: 1o I T 2 A PR A5 N H

1: 4R H_task_create()i, {F45EAE S —ANbERAR FOVE—/MT5% . HEPH TS0 5%
I HIR PRSI, A BT 55
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MQX_TASK_DESTRUCTION

BRIMA: 1o

1: MQX ATLUCKHT 252600 Rk, MQX ¥ VARSI A7 MQX 5 BRIRI R, IR L W5
B 2 AT S5 A 1

MQX_TIMER_USES_TICKS_ONLY

ERIN: 0.

0: 2 I 3T 25 A 38 ) P 2 N AR — M o T 288 DALtk 1T AN 2 DARD a3 2 P SR SRk I i 5
MQX_USE_32BIT_MESSAGE_QIDS

ERINH: 0.

0: W EAMEHZA (_queue_number #1_queue_id) /& uint_16

1: W EAMEIEZA (queue_number F1_queue id) /& uint 32, X o —MbFERS EA
256 MHEBAG, [ VA —> 2 BRI R G VA £ T 256 Mk B .
MQX_USE_32BIT_TYPES

BHE: 0.

0: MQX #i b1 32 i, MAE EARL &2 /DA EEE . R 2.5 AR MQX i
PEHERE 2.4 FRACI N FHREFPIN OR8> g P 1 7= 2B 1R 4

MQX_USE_IDLE_TASK

BE: 1.

1: 24 MQX HILA I 2 25 R AT 45

0: 1 MQX WAL IS AN 5 AT 4%

MQX_USE_INLINE_MACROS

BRNE: 1.

1: 283 MQX $E A1 D B R B4 AT ARHS,  IXH 5 MQX IR .

0: MQX KARAARAE A/

MQX_USE_LWMEM_ALLOCATOR

ERINE: 0.

0: XJ_mem pRECEE (1)1 HIK 2048 4 _lwmem AH Y. & £ H

3.14.2 #EFHF I E

TX LS G P C LRI BB IR TR H N R K

Freescale | /£ MQX 4 & A1 4 2 1 B i i & 4k H AR (4 H %
MQX | congfig/<board>/user_config.n ). FRAJAEAEGIZ: H IR E
R T e BRI N TR RRIEZELR, 53
F 467,

MR TR R, TREAEARIT R R I AT S A -

IR

default

debug

speed

size

MQX_CHECK_ERRORS 1

1

0

0

MQX_CHECK_MEMORY 1

1

0

0

_ALLOCATION_ERRORS 1

1

0

0
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MQX_CHECK_VALIDITY 1 1 0 0
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 1 1
MQX_MEMORY_FREE_LIST_SORTED 1 0 0
MQX_MONITOR_STACK 1 0 0
MQX_MUTEX_HAS_POLLING 1 0, 1 0 0
MQX_PROFILING_ENABLE 0 1 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
MQX_USE_32BIT_MESSAGE_QIDS 1 1 1 1
MQX_USE_32BIT_TYPES 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

AR A
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FINE BHMQX

4.1 A A2ZEEEMQX?

WARARBEAT AR JURMERAE, W55 225 4 MQX:
SR G PRIE T (A g ).
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
TEIEH TAE UG 1R MQX A 250 I A RE 15 25 MQX FIEHRE 4544 o i1 HAan ARME S T MQX
(R A4, 20 T 2 B AN T A MQX

A MQX R ML T X MQX P % J7 [ P A A 24 3R o 418 F MQX 23 e 1t ) F i 3 JAE )
TR 88 T e TR IE S B 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:
B AR T X 4R A UL

Freescale i SCHRE MQX 19 JF & B1 55 78 7 {8 Hb 3 37, Freescale
MQX MQX, 4. Freescale 22 ][] CodeWarrior 52 il T & ¥R 55 /2
BRI IEFE

4.3 FreescaleMQX#Y H F &5

Freescale b T /%551, Freescale MQX [ H 5% &5 #4 Fil L J (1)

MQX MQX WA SEAH [F] (1) o AN ] s A T 2 A (MQX L MFS,
RTCS. USB...) B &defelm— AT B R, Jf Hef =
config 1 lib H 3%,

T
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g |

N EIZ T ¥ Freescale MQX RTOS (1) H s 45 #4:

(SR Freescale MOx 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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g |

Sl
= £ build
(D) codewarrior ——  FF#ES7 PSP 0 BsP EEM CodeWarrior TRESTH
[ examples
= 153 source
= I bsp
(D) ms2zssdemo —  FIF ms2259eve TR esp IRIED (B e E) «
I m52259evb
£ eds
£ edseria } —— MOXERERED (37 e ) o
I event
[ Fio
1D inch e
® 5y ————— /O URENIRES (3BST BSPEED ¢
IC3) kernel ‘l
I klog
10 log
I hwevenk
I hwilag
1D bwrnen
I wmsg
[ hkirner
IC3) message
ll:I ke
) name
I]2_='| park
IC3) profile o
B D psp —— psp {EHEIE—F5—rpse ERSES G
I 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% max\source\psp F L5 TV 5 L HF PSP EACHS . i ColdFire ¥ H B & T MQX W
135y, fUFE Freescale ColdFire 224 (B WINAZAIGRI, FFAEAe RAFIME T Ak 3, HERGALBE,
CEAFPE R INRE) o BRAN, I H SR I AL AR BT SRR I AL P 28 10 X0

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.

T
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4.3.4 iNEH (/0) FH%

7E mgx\source\io H 1 H 5 MQX /0 UK FE 7 HI9sAAS . il , BEAN 1/O BRa) H s (Y8
Iﬁa&# 93 N A& SRR 44 TE R SCA o 3 T45 72 AR 110 UKBhFEF & BSP T REMZL
By, IF B g ie ek BSP .

435 H'EPETH%X

FEFTE H e P H P MQX RTOS [l A4 X463 U5 H SR IE [T & 4122 1) PSP
ARHE g et PSP

4.4 FreescaleMQX#9i& T 12

BT A 06 B () AR SO T max\build\<compiler> H sk . 45— Pl i 2 il ARCH B R TFE: 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
g S S BRI SO SRR T1Z% config\<board> H . #ef)ifiin, BIM#E PSP J5ACHE A & HAE kT
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 THFEH T-AH PSP 2, ‘&80, kU5 T mox\source\psp H (K1 & A JCAAY, 60,5 38 FH 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
S, A kYR T max\sourcelio H sk H /)3 & IR A H IR SIS o

4.4.3 Fo4dtn b PR

JTA R TR 0 B b 76 TR 2% H 5% lib\<board>.<compiler> 61 gt — 3 e ScF . 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
TRAATEY] ) MQX RTOS VA AT H 7 .
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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
PR SRR .

® 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 o lEIANE

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) -

LA M52259 PEASHRCA B, fiH] CodeWarrior 45 T H 7 [ — BT (1 BC BT HLORAF A AR 44
PRI BT «

® SHIHIAEIY config\m52259evb Hax, JF HARE —ANHrIHRs E BB SEALIT 44 PR el s

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

® JIIFTTHWELN, JFHEM include-search #4245 £ M F id & H %

® {ELREWER S, Hom il STk —ANAE lib H s 8 /1 SOk

(lib\m52259evb_test.cw) -

® U RARST WS HERLHL AL RIS, T SO N ) TR R, XA IRAN LA

® N CATEN I X T A AT HRAS A H AR TR RCE B G BRI RAT HAR) ©

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

TENG—ASB A BC & R e TRRMER I 2 05, R T DL IR EAS i 5 BSP e 1% DL 18 ek
SEMCE . W RARAR LG A4 BSP, AR EAUEEET R BSP YSCA, IR “vakE” BSP T
TR N2

R R S L b PR ARSET BSP TR T ) Pk
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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. BN 1/0 & RS BRIV A

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 -

FRo
5.4 fHHIRRIBE

T ORAIE B I R A A H BRACHEA TR, AR T BT G O ES BT AR A ST A, il n*.cfg .
5.5 & BSPHERI €& 34

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

(S ELRORAE
®  BSP 1l M FAA ek £ 1) Jst B A 1
® BSP W& INWIUHILLE IR (78 sourcelio\H) .

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 WAtk &5 F I BRIME

® (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
SCAE comp.c Y comp fRIRGR RS, SCEEI Y 2RI G T SIS AT I B R R

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 ETR 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()

® il e I s P T 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
VA — MG P B, R 2 ER A S i U AR g o WORARAE T 2 H AR AL RS, TR 8
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.

AR — DA FE T B 2R A S oz 3, AEX P ol ~, A E1_timer_get_usec
PRI

5.7.3 get_nsec.c

5.7.3.1 _time_get_nanoseconds()

PR ECR ] H EOGE ISP WS AR E . A R IGVA TS B OCGE I s RS AR ISR, )RR
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
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