SN 4 S8 F 0
EFI2LMaA B Rkt 5

%75 4 46 oA HC/OS-11 4% 4

bEMEMEKRF
EAR R
L X
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WIIR L IZF R S 2

1) BIEHRZRTHATE FLIHFRE 2
BootROM ( ROM. EPROM. FLASH) %

2) it 7 FN O T HMAT B A4,
BZREBEINAGR LA KB T EAZF. B
AER S, SAXBABRE FFMELE

8RR,
3) #AiTITACRBDMEE 2 F#;

\ 4
E] 71:5:*)1* T T H
H
RAM
MPU JTAG
BOOT ROM [
%4 [
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L

v
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A8 R An 46 LB 1. HbrmE

- ENTRY
A~ _w b ResetHandler ;for debug
87 i i " ’
@ S p b Handler Undef :handler Undef
+ 9 b HandlerSWI ;SWI interrupt handler
@ BME P R b Handler Pabort ;handler PAbort
HIhatt ity | BSP b Handler Dabort :handler DAbort
+ b. ‘handler Reser ved
N b HandlerIRQ
®| e b HandlerFIQ
N __ ..
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BRARRFEHWR L EEE

2. B ANERAFINAELL

78 A An e LB
1) REZ LN FHE, BEARLHE
- - B TF—NCsiRE:
O s A I 3RAFCPUSY KA
Y ] i 1 3RAF KR B CPUBY BT AP IR .,
@[ =iEE o 2) FabF B e @it R A
I 3) *‘n&éﬂtﬁﬁ-«i’iﬁlﬁ\ A4S HFfg
i REAFL, O
G| e 1733 ) 7564 T 46 s 3t
A - IREAAHRN
I J:i;%ﬁ 2R, NEEZHRTEH
IR
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RARN R G HI IR L EEE (

3. EREFmEA

1) 5l RARE RS b R4t B AR
__ L _e - RBLNEIJREMNIMAATEL, &

78 nde AL

4 @O s BT»’? 3
v ]g |2 3 PATR B S
@| i ft I n4a4b v B &L 22 A2 5
a6tk fith | BSP RO
E;w 1 A0 44 RAR BRI IXAF B A A9 T 44
' G| Wbk
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ARG VR EE (4

4. RTOS#9454%

RTOS#444L &
S 1) RTOSAn#&4L
$ RT0S 2) RTOS Ak 5-#n4&4,
@ EIpcIa
I 11£4%
| O i | | NI
Y45 Hl i]n I i Hﬂ' 2§
(®| mRTOS [ ‘:'? By
N 1. 1 AGEH

3) RTOSAES-3 AR ka1t
4) RTOSY R Rt+#n444k
5) B3HRTOS
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4 B RAER AR

B A2 ke A
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. REREFALEST

| LR A5 EHEAELEAD LIS, AT E—H—A
fg%ﬁw% 33 & 5 4 942 B AL FF 48 FATARNTTOMI % %6
ol

| BEIARR B LRI T IR4T, mELEANALFR
H—AN 1384t

5]: AREA Boot,CODE,READONLY
ENTRY /*XEBERFAD 354/
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. IXEFRE=

1 ARMZ R F B7 &) 2 56 403K B & A0X000000003. 1L FF %4, %
5 8*AF T AL = 1R

' GERES—AIIIS, AR T BRS

-ﬂ%ﬁﬂi%,ﬁﬁ%@~¢%ﬁ@%¢%m&&,u
By AL 48R F BT 5 A2 2 S84 iRAL;

B 2
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HA [ [m) == 3R

0x1C FIQ S-S be ik F BE

Ox18 IRQ | —#&Ih3r iy
0x14 | (Reserved) RE

0x10 | DataAbort $AEF T
OXxOC | Frefetch Abort | #4855
0x08 | Softwareint | #k4+ iy
0x04 Undef AR FGA P 1
0x00 Reset g 15 by
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HA T [m) = 3R HYAZ 7

AREA Boot,CODE,READONLY
ENTRY
B Reset handler
B Undef Handler
SWI _Handler
PreAbort_Handler
;for reserved interrupt,stop here
IRQ_handler
FIQ handler

o 0 o W
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M. #ia it Fids

AR R BN FRE(SESH T4, RELHAARHM
K5 E)

—NEBENEARTRGESZFGEMBRENED, FE2RELGRY
ROt st sbhm A BB E . SR — R AMBSER R, LE AT
R EMHEF, BEEREMEHFKE.

@B % Flash #2SRAM B B T#A5GMHERE, TUASAR —/NHFM#%
o1k

mDRAM B 2 h SR # Fedb ik X B R 45, B FEA T A GFME
0,

AR 0 ED N FRAZIETERN, BRI ENRAHMELRE

. AA—R RGBT R BTG ETHAMETE, A GHS

i F R T fe bt (BLR) B B e by sbif R 948 2 M F A,

%ﬁ?ﬁﬂwﬁi% S H, TS REGMRZE, T AT RE
C
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TFiies it

| AR RAGEA TR EQ Ry EAFE, #THF
ik B8 IR 6 AR — 2 BARIE B B A2 0 AR E R
X T AR5

| — PR W ILE B SHROM $93it Tkt (remap) . X
—NERGE LR ERFWE G0 AL FLEIAT, Bk
E RGN WERE, LRRIEE0 A EEAHR
AL, BPERO ML he 469 A4k R 2 AE 5 HAGROM 2K,
Flash %. {22 B #ROM sFlash #ji7 b)i& B ABxt450%
, R R BTE A B AREMGEIROM & Flash E@egé =
ZIe, ¥ T PR NIEE. EA R SIEREE—
AR EGRAL TS F ik, TAde0 ik E3745 @ 2 RAM
¥k, AU TR S Y, 5T 2T
208 J& 0 AR W PATRAZ R LA A+ TALPTITHE,

B 1
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ROMth 11t A% 25 AR &5

RAM
Flasn 0x0204
X ‘ (boot code)
0x0200 (remap) 0x0200 (remap)
0x0100 (boot code
(Reset_handler) ) (Reset_handler)
Ox0000 | B Reset_ Handler 0x0000 | B Reset_ Handler
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ARIEE WA Z SR EF G F WA T M3, £ TR Z AT
e iAot F O EERE N B AFRAMT . L5 ERAT:

mov

8,#RAM_BASE BOOT //RAM BASE_BOOTRE&EM4
B N EBRAMX Huhik

add r9, pc,#-(8+.-VectorTable) //VectorTaleRH HERAD

ldmia r9!, {rO-r7} L8R T &

stmia r8!, {r0-r7} IIERFF8A AW M EBRAMKX.

Idmia r9!, {r0-r4} IEE5AN 7 5 A BEAE P 4 %) btk

stmia r8!, {r0-r4} RIS 78 AL R P a0 ik B RAMIX.
E——— ’
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. ¥4

| ARMAL B BA 37 JUAE AT RS (BBX) , S RERER
B THBRAR, PTOAE 245 24X b3 AR e 2 18] ik
BIFA | H3EARFe4

| B FRESERARIBATHE (SP) AMAIR T (
System FeUser XA AAAFE HSP 45 ) . Hibshf
¥ E R 2| 0 —AARXARELSP FHEELL—/N$
AR M3k, Z‘/’E;Ei’ii«lk%}%:ﬁ-%C PSRA &9 R &S4%, A
BRI TR GRS, REASP BiE. (EXREWk
2|UserfR A\ #ATUser X RIAE, BAHEAUser
BRXEHTF ﬁ:}%%CPSR B2 AHEXT . TeastE

Ti—é’ﬁf_/%ﬂurmﬁ‘x )

| ARG KD EREETEEZRT, 122 EBAT AR
NEEEIZHFROFME, BEAEBYR ST RAEE
WA HmZIETHARY,
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HEF 4T 1R L KRS

MRS RO, CPSR - CPSR -> R0

BIC RO, RO, #MODEMASK  ; Z&&E N, BRI AAMNIE &AL
ORR R1, RO, #RQMODE ; #E R EHAMKEMRFENEX (IRQ)
MSR CPSR_cxsf, R1 ; FERIIRQ R

LDR SP, =UndefStack RSP _irq

ORR R1,R0,#FIQMODE
MSR CPSR_cxsf, R1 ; FIQMode
LDR SP, =FIQStack

ORR R1, RO, #SVCMODE
MSR CPSR_cxsf, R1 ; SVCMode
LDR SP, =SVCStack
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| A5 aER a3 74, Rie& (read-only RO) #t&
RAK, 5K (read-write RW) ;562_-’5—.17]&“%6’3/\/%
TE, AWK (zero-initialized section ZI)
B ER R AR T,

Image$$R0$S Base B B )k i M bk

Image$$RO$SLimit kB is s 5 s Mt

Image$SRW$SBase BN R

Image$$RWSSLimit i B RN 5

Image$$Z1%3 Base TR EbE

Image$$ZIfslimit THI GBS a5 e hh ki
BN 2
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AN CR AR EE 7K

A1 (Zero mitialized B/W Data)

RW (R/W Data) e e
" E M S R e R AR

RO (Code + RO Data)

| B —TF 48 B HFAEAAROM/Flash 2@ 4, HRO 3 \)E"T
MEROM/FIash_}‘E\EJ#UT, AT ASE RS B3k B B B EGRAN P

%, RN FeZl XA RAREZHBITEHRA 2
0. FTig R )ﬂﬁi/%#w%%mﬂwa TR Z

MROM Z|RAM & IBA LM AN FE,
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75~ H9R L CERLER

| ERARAE Y, KA. BEREREGRY. BRX4%
AR A e _data. .textE ey B AR A, B4R
AR . dataB = A & SLRAMA A okt

| BUE RSB S F 24 NROMKFLASH Y #9 . dataf 2| RAM
, VAT RRITRAMEG #n4e1k. At e RRIe) B 3% & % E i
B #3358 Fo T S AAROMEE N 2| RAM B35 4T
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B CIE (2)

1 CIR3E 4840, #HAFFH _LRFT MR LRWAZ IR A S
‘1 A8 K S CAEF B R IBAT;

| XEFHAANAIR, F—MNAIRET A SABBERN (
1L FRABENEE ) BRBIRANT, 7H—AJERIeRmte
P BB ZN #3640 A0, k2 SEILIEMROM T &9 _data
BN BRAM, *FZIBA &G AEHEL A0, VAT ASTCER
B0 5L 4L;
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¥ia L CIE (3)

’-ll-i LRILE LT R SR L E R Rl e Rl R R L LTI PAT AN IR LR LI L2

* Yk CcEHE o+
’...-ll#-!i##i!##t.i##ili#lli#.l##t#ﬂ.##llt.‘l-lltt.-.l-ltt.

LDR 10, =|lmageSSRO$SLimit| ; ME ROM  DATA BMEHEEAE 0
LDR rl, =|lmage$SRW3$Base] ; RAM EMEHOEHEAE 1)

LDR r3, =|lmage$$Z183Base| 71 B o 6 WA H) 3

: Z1 B s B M bk == B 4k DATA B i) TH 4%

CMP 10, rl A EEERTAME, XM ET DATA BRDEE RAM E
BEQ %F1

0
HE AR kB DATA 2 RAM
CMP rl, r3 :
LDRCC  r2, [0}, #4 ;> LDRCC 12, [r0] + ADD r0, r0, #4
STRCC 2, [r1), #4  :-=>STRCC 2, [r1] + ADD rl, rl, #4
BCC %R0 SR E B AL DATA BESISA, o) Bk 21 B REEE 3
1
LDR rl, =jlmage$SZISSLimit| ; /'rl HF Z1 BLgi ks bt
MOV 12, #0
2

HEFZTE (ML DATAY 4N 0

CcMPp r3, rl HEESERE 7 BE RN
STRCC 2, [r3], #4;
BCC %82
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M AT AL I B RN

1 FRA PAEXCASE, HA6 ﬁ*ﬁ’\ﬁl‘;&%ﬂﬁ’\ B 4k
IEALITAE B 3 ?ﬁﬁ%%ﬁ%ﬂﬁ’\?’ﬂ‘ T (bb
4eCPSR #1562 ) , Fﬁu%—#“‘fﬁ']/ E %‘u&?i&t{bﬁ
5:74%’\ —R e, Emieieit AR “l’ 25 M'F—-ﬂb#%’\

CHERE R 1k BD
ik A WAL E VS v E—— A DR
( Supervisor ) Ak Fris f i
4 TS i B AN EEE AR P LENRBIE S
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+. ENUCIEF

1 sFmain &6 A A UC/0SEg N T, B ITIXAAN T Bt
AUC/0SH) H3E, J&ah*FuC/0Se#r454%

1 )
IMPORT Main
b Main ;C Entry

B o=
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uC/0S A GBI ¥ %5 1¢

| AT A\ AR A E AT IR AR XK B, #E
z\gﬂgo, Main()AuC/0SEg A 2 F3k, B 3hstuC/0SH)
) A2

PDF {4 "pdfFactory Pro™ i RAGIE www. fineprint.cn

29


http://www.fineprint.cn

ARMBY f& 15 3 5 =——UuHALUC/

I ARMAN ) 4 B R G FF R RAE T — AN 5 B HAL,
#& 4 UHAL ;

| AEM EE, UHALR—4ERF, §E23AMZ, uHAL
FHRZEITAHUC/OSAEL M), EEZLREZEABKEEZAEN
A,

1 UHAL R A4 ARMAZ 84 o8 SO ;
1 UC/0SA 2 5 JEuHALE Fa = F &;
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uC/0SE L BI#IIa 1t (2)

| void main (void)

++++++++++++++++++

ARM TargetInit(); 7] 4 & 3 45 #9514,
OS1nit();

CUE B R, 1 B A R
ARMTargetStart();
QS Start();
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ARMTargetInit() & &04544
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UHAL BY Th BE

| UHALHYE R Z — R BB A GRS RN EFTEBEATZAT, A
AGRBEE RGNS B F B, #ldeuHALr printfQ%F;

| UHALSE 224 384 2 B AT A —NERMEIFTRE, B
K eLFE T 5| SFrnteik:

1 i@ 3T UHAL_ResetMMUQ), JMMUIR B 2 —AN 38 2 69 nde Ik

\.»9

i@ iLARMDisable () # ) * B ;
1@ iuHAL InitinterruptsOX E P i@ 2L FAEF;
BILUHAL_InitTimer O & AL A 691 3 B AT 4440

-
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ARMTargetStart() B9 54

1 A1 T/E42 5, ARMTargetStart()iAA
UHALr InstallSystemTimer Q&) —A & S bt4f, A
A o BT A
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RIF R G BERITES

| FERME AN BE, RER—NENBERALARBE

FEANMAE R TS LEAT,
1 nCOS-114) £ E2RAARAE HAFENCEST B by, S
1.,

| BN EZIEREEI S HLE BRI RAD,
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BIEREIR

BRUERARIBARKTAS AR ER:

| SRR
1 AT R R E BB
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FZAENCOS-IIi# & B 5= 15

| LB HCHEFRRTATEARAD
| EARR T T AT KA X F F B

| "ERIFPE, FHETAZR PR (BFE
10—100HzZ_14] )

| RE R LB AN — RN IRAR

| R B R ARG A AR CPUT 4 B Al ik
B3R (A NA) HHS

B 38
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T A EARE

| TEANKRARGZ —BNRD (i —ANRE) T
AR B AMESRIBTAR, MRS IRiiE.

1 A, TEAR I AT AR AR LA T Bt
47, it—KE R AE X TASRSEIZLT, MALDE S AL
B3 P BT IR AR A OIE SRR, R RE P
GRS &7

PDF {4 "pdfFactory Pro™ il JHRAGIE www. fineprint.cn

39


http://www.fineprint.cn

QEW N gLl

Rl TEAR RZK
void swap(int *x, int *y)

{
int temp;
temp=>x;
X=TYS
*y=temp;
¥
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ERTE AR B

F2/52: ETEAR FH

int temp;
void swap(int *x, Int *y)
{
temp=*x;
*x=*y:
*y=temp;
¥
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BTN B S o A

LOW PRIORITY TASK HIGH PRIORITY TASK
Temp==1
while [i] { P O8TntExit () while t%]n {
y = I (2) P
— [} [os}]
ewap (&x, &y} (1) ewap &z, &t))
uf Tamp = *x) ‘E Temp = *z}

{5], H m ")

o, E1 - Tapi

} £y = Temp)
. ﬂﬂTimIIIr!l] 1

Temp == 3!

O8TimeDly (1) ;

Temp == '
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s {E R I B G Al EAE

1% Swap () B3 LA T EAM:

1 FeTempE XA BHFREE;
1 AASwap)HEZ AT X P BT, B3NS BT PR
| AR TR L2 REEAIETHRBELFAM;
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FT /< 1) P It

ENCOS-11%, "TrAidit:

0S_ENTER_CRITICAL()

0S_EXIT_CRITICALQ

EREFNZAXARE T FI. LERLERZN .

JEARMTTOMI#A L B b, TIAK B G FH B R EAREITHF
R H PR F B,
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A3 2% 37 55 B i A B e =5 E B ER

1 nCOS-11 2B EB AT B PR RERS
AE 52 18] 64 B 4G .

I ARM7TOMIGGAL R E T A = 4 2 B 5B o oy,
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A3 25 ST FF AR (R K

1 nCOS-11#ATAE SR B B RHE, 2de B iTiES69CPUF A
BAEKB| AL S HRART, RE, BAD —MESE#H
BERIBEGIVFHE, BEEATH—AMESE. B
VA, FHBNASEF B EANCOS-11 3 4E 45 E 64 L ab

| ARMTR R bA 116948404 BEAR, TR E 62
A

B &
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MTE A & TEEYZK

1 BAENCOS-11'E Z—NMFAENCI L RES,;

| ) TR E A CPUS 5 B HATHRE, PIAERCR
UpFER B XIFILRIES AR

| RARCHEFR —BAAROIELLHE, HEBPZLR., 4
EREZARERR AR (HFIILHTHI) 448
BB AR A AL B N AF AR R IE A A B AL
EENIEEAFEREF;

B a7
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FBHEUCOS-11Z A (1)

& BredF K. FBF4EH method3

1
#if OS_CRITICAL_METHOD ==

0S_CPU_SR cpu_sr;
#endif

0S_ENTER_CRITICALQ);

0S_EXIT_CRITICALQ);
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{&£ FAmethod3 75 =\ B9 7+ 3% R &

#define OS_ENTER_CRITICAL()
{ cpu_sr=INTS_OFF(); }
#define OS_EXIT_CRITICAL()
{ if(cpu_sr ==0) INTS_ON(); }
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ARMEY A TR =X

| A B ARN AR A B T B AR o
—FIQ#=IRQ

| IR HICPSR Y 43 AL AR AT, TR TF B B £ F] o
B

AT FEF%—UCOS-11 A% FREGLIE, RIEAT
IRQAE X, &4 P B .
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FIEUCOS- 1122 = (2)—— A 4t H s Ay S

| FTAR FRTEGRAAARERZZ2LRARNEET. PHAEIL
RARANEERELRALK. Hlde:

OSIntEnter();
yourlnterruptFun();
OSIntEXit();
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OSIntEXit IR X

(R ICHAESS

o 18]

B R HES

OSIntExit()

B 52
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ARMBY T{EfR K

I ARMAL 22 B4 TArRAMEAE X
1 A P AEX (usr)
- EFEERFIITAEX

1 pRIE AR (TiQ)
- AR HREELREELE

P AR (irg)
- A TERFHAE

1 2 R AEX (sve)
- B RGN RPAEX.

1 P4 (abt)
- XFRPAFR/BRANERPFAE

1 ZAGAEX(sys)
- XAHFBMEAANKFHRA P EXNEITREARES)

1 R AR (und)
- AR BB GRAEGA

1R R PR, RAAERH TN AR
B
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ARMEY & 1Fa5 (1)

| SINNTFHSE
u3l MEARAULFHE, CIAFTHBEPC
ub /l\*bk?!é%:/ﬁ‘ég

ulsNEAFAE (RO to R14), RE2NREFH BT80S (PC
) FEALATEMEAR P 7T Y

| TRAFABZRRTREZNEX, TRORXBS T TR T
Y& 435
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User32 Fig32 Supervisor32 Abort32 IRQ32 Undefined32

RO RO RO RO RO RO

R1 R1 R1 R1 R1 R1

R2 R2 R2 R2 R2 R2

R3 R3 R3 R3 R3 R3

R4 R4 R4 R4 R4 R4

R5 R5 R5 R5 R5 R5

R6 R6 R6 R6 R6 R6

R7 R7 R7 R7 R7 R7

R8 R8 fig R8 R8 R8 R8

R9 R9 fig R9 R9 R9 R9

R10 R10 fiq R10 R10 R10 R10

R11 R11 fiq R11 R11 R11 R11

R12 R12 fiq R12 R12 R12 R12
R13(SP) R13 fig R13 svc R13 abt R13 irq R13 und
R14(LR) R14 fig R14 svc R14 abt R14 irq R14 und
R15(PC) R15(PC) R15(PC) R15(PC) R15(PC) R15(PC)
CPSR CPSR CPSR CPSR CPSR CPSR

SPSR fig SPSR svc SPSR abt SPSR irq SPSR und
E R P REGEXBEAYETFAEBRCEBRT
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ARMBY H 1Fe8 (2)

1 RO 2] R15 "TvA B4
1 RO 3| R14 RAEARAFHE
1 R13: 3RAR484F (sp) (EF)
L FRAT 403 ALK ARA AR 3 AR
1 Rl4: #B8FHZE (In)
1 R15: #FHHE (PC)
1 CPSR — YRS REFTAE, CEKRDIRERES YR
1 5SANSPSR--(ARERAFAE) LA FRAMRAECPSRRE

PDF 4§ "pdfFactory Pro™ i RAGIE www. fineprint.cn

56


http://www.fineprint.cn

uCOS- I 1 ZEARM_E BY{E & P13

| 1EF- RISk
1 PR RIE Sk

-s

HERK

1442

HERK
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it Qb IR T FE

Time .
- Task Response i1
Int Request !
) mpLEﬁ o {#40SHlor your application I
.Ii. hri Hm{g:]ﬂmhhﬂ. i i —
nterrupt Recovery
B i..,__..* —— -——
No New HPT or, 4
mmh OSLockNesting * O/ mcaun o o
(3) (9)
Saving r::mtm- iﬁest:m context
(4) (8)
Egitf:EnElﬂ or, i Mofify kemel: OSIntExit()
OSIntNesting ++ (7)
(5)
|
——#  Interrupt Response '_I Notify hu;r‘ned:]ﬂﬂrﬁ:nﬂ
10
Restore confext
; (11)
£ I1sR signals a task New HP , Rﬂump:;n}lnum
I
—— Interrupt Recovery ——
et Task Response ’4
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OSIntEx1

void OSIntExit (void){

OS_ENTER_CRITICAL(); (1)
If ((--OSIntNesting | OSLockNesting) == 0) { (2)
OSIntExitY =0SUnMapTbl[OSRdyGrp]; (3)

OSPrioHighRdy = (INT8U)((OSIntEXitY << 3) +
OSUNMapTbI[OSRdyTbl[OSIntEXIitY]]);
If (OSPrioHighRdy = OSPrioCur) {
OSTCBHighRdy = OSTCBPrioTbl[OSPrioHighRdy];
OSCtxSwCtr++;
OSIntCtxSw(); (4)

}

}
OS_EXIT_CRITICAL();

}
B

PDF {4 "pdfFactory Pro™ ik fHRAGIE www. fineprint.cn

59


http://www.fineprint.cn

OSIntExitH) K< #E——O0SIntCEXSW

TRQH HEA 145 FH 175
1 SEILAR TR
5% I Hi -
I ARMZERRTE T T~
b s
PR 0SIntCtxSw
Hﬂ‘ l RQ EI(j SP Unknown
N TRQISP
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FHEUCOS-11ZE 5 (3)——Thumbi 2K H

1 &5 ARMA A E AR T 1645 thunbE 4%
1 ThumbTAE—RAE FH ERATNE, BEL2H5XKE
1 Thumb 22w 7 R 69 4% S 3 45 Sk BROIR
1 CPSRY #9 T4 7 A8 HL3E3RAE
1 ThumbK 545 B CPSRIR B VA /5 89 $8 4T 6B 15 47
| R ik
1 5+ Thumb é94% A o6 SRARAE R F 84
1 H ARS8 Thumb & 1 AAE R 2

L 2B, PN CHER., AT AMEA Thumb,
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FHEUCOS- 11 B9 &5.(4) —— (AT /S

1 R EOSStartZ af Bsh 2B &8, WAL TR ALK EAIITT

0SStartHighRdy
1 OSStarti& 3k & #48 A 0SStartHighRdy 54T & & 4 26 K14,
OSStart Ri&RH,

| AR BERAERAHRHRELES T RS
| AR 0SRUNNing B &R AX 4R R 091547

| ERMGBHE AT, 8 TuCoS-11+FHRGAESIEN E5EE. R
S AR
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5. nC/OS-IIfES3C44B0OX_E BI%Z4a

1 X EFEOS CPU.HP BB BT AL NKAD
1 ACEZTHEXANBELGAAH &5 (0S_CPU C.C)
| AIL%ETHBu N 542 B4 46 R4 (0S_CPU.ASM)
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1B 5 A TE 25 A1 4R 1E A 1E R HY XA

1 0S CPU.HFZX T 54FHBANXLGEIEXE ., tde: INTSU.
INT8S%.

1 5 ARMALZZ BAR £ 64K AD, 1% 0S ENTER CRITICAL) #=
0S_EXIT_CRITICAL) ZEF B/ *H ¥t

1| RERERAEKRFG : BARS S Kb K
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1w BEincludes.h

typedef unsigned char BOOLEAN,;

typedef unsigned char INT8U;

typedef signed char INTS8S;

typedef unsigned int INT16U;

typedef signed int INT16S;

typedef unsigned long INT32U;

typedef signed long INT32S;

typedef float FP32;

typedef double FP64;

typedef unsigned long OS STK;

typedef unsigned long OS CPU_SR;

extern int INTS_OFF(void);

extern void INTS_ON(void);

#define OS_ENTER_CRITICAL() { cpu_sr =INTS_OFF(); }
#define OS_EXIT_CRITICAL() {if(cpu_sr==0)INTS_ON(); }
#define OS_STK_GROWTH 1 FAEREY
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31 28 27 24 23 16 15 8 7 6 5 4 0
INZCVQ JI Undefll n e d IIFT node I
| - | = | ” | c |

1 e WA
1N = 182845 ,0-4% 5 EH0 V1= LSk IRO.
1 Z = 1-2%40,0- %2140 ; 'BIFt =1 =ik FIQ.
1 C :1—ﬁtﬁia 0—4%4i- i &KARM XT%%*Q;&*%
1V =1-2REd, OFRXEE 1T = 00 RRTEELTF ARM KA
| T = 1: ﬁtﬂﬂé&ﬁtiﬁ Thumb R &
| ARAR 5TE/J%%J§:% ' 0010000 User
5625, 1 DSP A8 A2 75 3 ol 1 0b10001 FIQ
1 T AT 1 0b10010 IRQ
1 0b10011 Supervisor
1 J 4% 1 0b10111 Abort
1 1XARM 5TE/JZEA % 3% 1 Ob11011 Undefined
1 0b11111 System

1 J = 1: AEBELFJazellekS
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FTF/ < 1A R e

EXPORT INTS_OFF
EXPORT INTS_ON

Mode

—|~

-

_|
__JCD

INTS OFF 1 7
mrs rQ0, cpsr - current CSR /% 1{1|/o|o|0|0]|O (T|

mov rl1,r0 ; make a cop
masking
orr rl,rl, #0xC ; mask off int bits

msr CPSR_cxsf,rl ; disable ints
and r0, r0, #0x80 «—Teturn IRQ bit

mov pc,lr , return
INTS_ON
mrs r0, cpsr , current CSR

bic r0, r0, #0x80 ; mask on ints
msr CPSR_cxsf,r0 ; enable ints
mov pc,Ir , return
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% E0S STK GROWTH

| X5 HHMAE BB BHEEAZNLEAET
X&), R Fa@R R A FI—Frr XTI,
nC/0S- Il # 3% it R A FE AT AL E, REAEL
A3 E0S_STK_GROWTH ¥ 38 2 3 4% 49 & K o5 X3k T vA
7.

I FEO0S _STK GROWTH# 0& FIEAMN T 42 LK.

1 E0S_STK GROWTHH LA TIHAM L2 T £.

B 68
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HCESH®E T RIERGEHAKHY

I void *0STaskStkInit (void (*task)(void *pd),void *pdata,
void *ptos, INT16U opt)

I void OSTaskCreateHook (0OS TCB *ptch)
1 void OSTaskDelHook (OS TCB *ptch)

I void OSTaskSwHook (void)

I void OSTaskStatHook (void)

1 void OSTimeTickHook (void)
BRI AED I, TARmRA
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OSTaskStkinit

1 OSTaskCreate ( ) #=0STaskCreateExt ( ) i@ it A 0STaskStkinit
() RADIAAE SRR L. B b, EEAR RGN K AT+
BT AR T A BRGIRRTOFR—H. LARFT
0STaskStkint () 2| EARZE T HESHEATHANE. XERMNME
LT HARAEMEZET K.

| ERAPEIAESAEME, B P ARSI, pdatadist. £5
84 R ARAR TR AofE S0 4K 5 L 28-0STaskCreate () #=
OSTaskCreateExt () . —ELF] P #0444L T 34X, O0STaskStkInit (
) hE BAEIRARIGATPTIR M9k. OSTaskCreate () #»
OSTaskCreateExt ( ) & 3RAFiZ i 45 € HRAGFIESI= 4|3 (
0S_TCB) .
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HEFR IR 1L

fikstbhit A A7 «— MERRSREL

A7t B0 Ak PR G5 95 A7 A%
fH

Hh ik (0] 3 s

AL FR AR AT HER K7 11

5 e in ik

pdata

ey Lk A7
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ARM £ 4t HE R IR 1€

f&m N7

— HERdREISP

BMETFRET B SPSR
YET RS HFFECPSR
E4- &% 2 ¥ RO(pdata)
R1

HEFR G 17 7]

R12
rh TR [B] kL R
4Rtk ptos(PC)
T A
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OSTaskStkinit

OS_STK * OSTaskStkInit (void (*task)(void *pd), void *pdata, OS_STK *ptos, INT16U opt)
{
unsigned int * stk;
stk = (unsigned int *)ptos; /* Load stack pointer */
[I[USE_ARG(opt);
opt++;
/* build a stack for the new task */
*--stk = (unsigned int) task; /*pc*/
*--stk = (unsigned int) task;  /*Ir */

*--stk = 12; [*r12 */

*--stk = 11; [*r1l */

*--stk = 10; [*r10 */

*.-stk = 9; [*r9*/

*.-stk = 8; [*r8*/

*.-stk = 7; [*r7*

*.-stk = 6; /%16 */

*.-stk = 5; [*r5*/

*.-stk = 4; [*r4*

*.-stk = 3; [*r3*

*.-stk = 2; [*r2*

*.-stk = 1; [*r1*

*--stk = (unsigned int) pdata; /*r0*

*--stk = (SUPMODE); [* cpsr */
*--stk = (SUPMODE); [* spsr */

return ((OS_STK *)stk);
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OSTaskCreateHoo

I %A 0STaskCreate () #=0STaskCreateExt () 2 5 /F5-84rH1ZE3k
£ A 0STaskCreateHook () . & HFEAFF P RAEF BAL L) 84
B P ENC/0S-T1hék. BnC/0S-T[REXT TN HREHE,
2748 R 58 B A2 Z 8T8 il 0STaskCreateHook () . % &#AK
PR G BHE P BT R 2k 6h, B LA P ERER Y % HEP AR
4548 F BT 69 o RL B 1H]

1 %0STaskCreateHook () #&A A &9EF4E, BRI LE IS5
#90S_TCB#)F84t, XM EHKTRIZFI A HLEMAR T .

1 HEJEE: void 0STaskCreateHook (0S TCB *ptch)

{
ptcb=ptch;

B g
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OSTaskDelHook

B AF SR8 R 4 B AZ 35298 B 0STaskDelHook () . % ¥k fEdelt
Z-MNnC/0S- 11 6 R 3154 R P MR Z AR . X
OSTaskDelHook () #&AM RHE, © AU 2|38 & B4 M AL
0S_TCB#) 3541, XAEEKTAF A LEMMRA T .
0STaskDelHook () TTARMIETCBY B2 F#HE S (—NNETH4
) ’ -ﬁf;iitffi*-—‘éié5§?F5?ik§54150

1 HFRA: void 0STaskDelHook (0S_TCB *ptch)

{
ptcb=ptch;

PDF {4 "pdfFactory Pro™ i RAGIE www. fineprint.cn

75


http://www.fineprint.cn

OSTaskSwHook

1 YA A5k ) i 1E K28 B 0STaskSwHook () . 0STaskSwHook () =T
vA FL33% 1M OSTCBCUr#=0STCBHighRdy, B % MU%J‘%I% OSTCBCur#g
ARk B £ 844 4-0S TCB, #OSTCBHi hREg/ia @ F1ES0S_TCB, E&E

A 0STaskSwHook ( ) BAi & #f— A ZARZIF 69, B bR & RSB %

530 69 RAD A 45 43 T B 64 v L B 1),

1 HFEJFEA: void 0STaskSwHook (void)

{
#1f O
1T(OSRunning==TRUE){
/R DR AR 5504 T B

/R BB BATIES N T H B,
#endif
}
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OSTaskStatHook

I OSTaskStatHook ( ) &#r4y#r&4%0STaskStat () AA—K. AF
¥ vA Fj0STaskStatHook () k¥ &gt shee. Blde, AP TARSF
H B TEMES NPT, BAMESFTAHCPUTHR, ABREFA
EH5PITHRESF,

1 HFRA: void 0STaskStatHook (void)

B .
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OSTimeTickHook

1 OSTimeTickHook () ZAHAET4FF 344R240STaskTick () HFA.
kFrLE, OSTimeTickHook ( ) B & #E#nC/0S-11 EELAHE, &
Sn | P 0 A% AR 52 5 2R L R A2 P Z AT AR ) ).

1 HFRA: void 0STimeTickHook (void)
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R 4155 % B WA

5 46 72 3248 X 0 % 2K

OSStartHighRdy()
OSCtxSw()
OSIntCtxSw()
OSTickISR()
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R4S

OSTCBHighRdy —» ®

IR RIES
OS TCB
OSTCBCur—»
(1)
it 2
e at=g [kl o CPU
—® SP |
T | R4 ]
[ PC |
[ PSW |
‘_
e T=%: child

SMERES
OS TCB

3)

Fo gkt

R3
R2
R1
(5) PC
PSW

Fes st
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0SStartHighRdy(): ZE{TIENE

OSStartHighRdy

LDR r4, addr OSTCBCur , IR B| LRSS TCB Hukk

LDR r5, addr_OSTCBHighRdy ; 52|& =L EK L5 TCBHE
LDR r5, [r5] | REB BRI RS HEAR R TN TR 4T
LDR sp, [r5] B BT R

STR 15, [r4] , WE BT A EMES TCBHuhE

LDMFD sp!, {r4} ;

MSR SPSR, r4

LDMFD sp!, {r4} . IERTHERAGFT PR

MSR CPSR, r4 : CPSR 4T SVC32Mode#H,
LDMFD sp!, {r0-r12, Ir, pc }  BATHT RS
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0SCtxSw() B JR &Y

voi d OSCt xSw voi d)
{
R B R T a%
R ETES RIHERR TR S HRTF 2] BT AEST I OS_TCBH:
CSTCBCur - >OsTCBSt kPt r = St ack poi nter;
WHA P & X HO8Task SwHook () ;
OSTCBCur = OSTCBH ghRdy;
OSPri oCur = OSPri oH ghRdy;
B 2IFEIKE KRS HIHER TR ST

Stack pointer = OSTCBH ghRdy- >OSTCBSt kPt r;

BT KA T A TR S5 IR H R R K
PATHBTIR EIFE 2

)
B
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0S_TASK_SW (); ESZLBIESV

OS TASK_SW

STMFD sp!, {Ir} . IRFF pC

STMFD sp!, {Ir} ; RFF Ir

STMFD sp!, {r0-r12} ; RAFEFFEAR AL
MRS r4, CPSR

STMFD sp!, {r4} ; IRFFHETHIPSR
MRS r4, SPSR

STMFD sp!, {r4} . (REESPSR

; OSPrioCur = OSPrioHighRdy

LDR r4, addr_OSPrioCur

LDR r5, addr_OSPrioHighRdy

LDRB r6, [r5]

STRB roe, [r4]

PDF {4 "pdfFactory Pro™ il RAGIE www. fineprint.cn

83


http://www.fineprint.cn

0S_TASK_SW(Q): 1{EFHAIES IS

; BRI ETES TCB AL

LDR r4, addr_OSTCBCur

LDR r5, [r4]

STR sp, [r5] ; RTESpTE#E G SERIESHY TCB

, BRI RBILEZIESFTCBHLE

LDR r6, addr OSTCBHighRdy

LDR r6, [r6]

LDR sp, [r6] ; BEF S AR YRS

; OSTCBCur = OSTCBHighRdy

STR 16, [r4] ; AR RS K TCB ik
RAFAES T T4

LDMFD sp!, {r4}

MSR SPSR, r4

LDMFD sp!, {r4}

MSR CPSR, r4
;IR BIZFES B BT XX

LDMFD sp!, {rO-r12, Ir, pc}
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Time

— -
;r"'l‘—— Task Response — -
]
Interrupt Request |1 |
L____th (1 EOsHlor your application I
v has interupts disabled. |
i 2) | Interrupt Recove
—— '.4__;"; — ] g ST THP v
1 |
[ TAsk ] [ TAsk ]
+ No New HPT or, +
vectoring [ OSLockNesting = I Retum from intermupt
(2) v A (=)
Saving Euntext- - Restore context
(4} 1', llh (a)
Motify kemel: o I riotify kemel: OSINtExt
OSIntEnter) or, , olify kemel: OSIntExit()
OSIntMesting++ User ISR code | 7
(& L
| (&) +
——»  Interrupt Response  &—— N notify kemel: OSINtExit()
¥ (100
B Restore context
- 111
A Bl Retum from inte
£—- ISR signals a task i Retum from intermipt
New HP ¥ (12}
[ Task |
I
——# Interrupt Recovery -&——
- —

— Task Response ——

Figure 3-5, Servicing an interrupt
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It iz assumed that a task is running (in SVvC mode)
whon an interrupt ocours.

The procegsor’s SF (R12) points to ‘zome’ location
ints the current task s stack.

The ISE iz implemented az outlined in Jean J.
Lakbrosse’s book.

gpacifically, your IS2Es nesed to be written as
follows:

2|2| 2|37 | 2|8 R|E]E

Zave CPU registers onto the current taskrs stack;
R0 asIntHesting++;
if (0=SIntHesting == 1) |
R11 OSTCECUr-»0STCESthPEr - SP;
R12

call o5 cPO 7?7 ISR Handler in C; i/ 777 I= IRQ or FIg
OSInEEXIC L) ;
Restore the registers from the current taskrs stack;

Return from interrupt;
R15 (PC) .

CPSR

| F T MODE
Task sSVGC

B
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s|l2| 22|52 88|28

R10

R15 {PC)

Stack Mode

AR EEEEHEBREE

R0

R15 {PC)
CPSR

Mode

The processor recognizes the IRD:

PC+4 iz saved in LR (R14_irg)

CPER 8ve 18 saved in SPSR 1rg

The CF0J switchesg to IRD mode

IRQE are disakled (CPSRE, kit 7 = 1)
R13 irq points to the ISR stack
The CFOJ vectors to 0x0018

Tha code at

Qx0ala:

LDRE PO, [PC, #0x18]

AL 0xX0O038:

CPSR:

SPSR:

We store the address of
o8 CPU IRD ISR

Pty to IRQ stack

I F T MODE
I F T MODE
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RO RO
R Ri
Rz
R3
R4
Rs
RE
R7
R8
RO
R10
R11
R12
1
|
R15 (PG R15 (PC) |
CPSR CPSR e
sSVC IR
Maode Maode

02 CPU IRQ ISR
STMFD SP!, {R1-R3}

Working registers are saved onto the ISE =stack
bacausa they will be used by the ISR. Cnly
ragisterz that will be usad ars zaved Lo =ave
clock ovoles.

I F T MODE
I F T MODE

Stack
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08 CPU IRQ ISE

R RO
R F1iSP _ing) .
Ro RZ MOV R1, 8D potLd
= = ADD  SP,SP,#(2%4) ; (2}
R4 R4 (1) The IRQ a=tack pointer is copied to the
R R& El for future use.
R R&
o7 o7 (13 (2} The IED stack pointer iz adjusted to
‘remove® the stacked data. Hote that
Ra Ra After other IRQ interrupts are currently
RG RO disgabled =o there is no danger to
R0 R0 write over R1-R3.
R11 Ri1
R12 R12
Befﬂre:
I I F T MODE
R15 (PC) R15 (PC) (2
L. cesr: [0 o™ oxda” ]
ABfter
Il F T MODE

Mode Mode Stack
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2|2 22|27 |2|2]| 82|28

R0
R11
R12

CPSR

sVC
Mode

RO

R1(SP i)

LE-4

Rz (Ratum A

R2
R4
Rs
Ri&
Ry
R&
R&

R10

R11

R12

R15 (PC)
CPSR

IRC
Mode

08 CPU IRQ ISR

SUE  ER2,LE, #4

The return addrezs iz adjusted becauze whan an
the CPU zawves the return FC+4 into

IRQ occurs,
the LE.

IRG
Stack

CPSR:

SPSR:

I F T MODE

I F T MODE
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a|2| 2|2 |F|2|E2]| 5|22

R10
R11
R12

R15 (PC)
CPSR

SVC
Mode

RO

R1(SP_irg)

08 CPU IRQ ISR

Rz (Return A=)

R2 (sPER i)

R4
Rs
RE&
R7
R&
Ra

R10

R11

R15 (PC)
CPSR

IRQ
Mode

MRS R3,8PER

The CFPSRE of the interrupted task (i.e. the
SPER 1rq) is saved for future use.

I F T MODE

CPSR:

I F T MODE

IRQ SPSR:
Stack
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RO

R1 (5P i)

R2 (Retum FE)

R2 (SPSR i)

7 1 e o B S e ] B B

R10

R4
Rs
RE&
R7
Ra
Ra

R11

R10

R12

CPSR

SVC
Mode

R11

R12

R15 (PC)
CPSR ¢

IRG
Mode

08 CPU IRQ ISR

MSRE CPSR o, #(NO INT | SVC3IZ MODE)

The CPSR is changed to mods changs kack to 3V
mode with ALL interrupts disabled. This will
allow us to zave the CFUT ragisters of the
interrupted task's onto its stack.

IR
Stack

CPSR:

SPSR:

I F T MODE

I F T MODE
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RO
R1(SP_ing)
R2 (Retum A)
R3 (SPSR_ i)

R15 (PC)
CPSR

Task sVC IR
Stack Maode Stack

08 CPU IR ISE
S TMFD gPl, {R2} (1)
STMFD SPl, {LE} : (2)
STMFD  SP!, {R4-R1Z} : (3}

Wa now savae the interrupted task's registars
to ite stack.

I F T MODE
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08 CPU IRQ ISE

R1 (5P i) LOMFED R1!, {R4-R&} ; (1}
R2 STMFD  8P!, {R4-R&} ; (2]

R (SPSR_ i)
R4

STMFD SPL, {RO} P03
STMFD  SPL, {R3} o (4]

We now save the remaining interrupted task
registera and the interrupted task s CPSER.

At this point, we saved the interrupted
task’zs context onto its stack.

Task SVC IRG I F T MODE
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O CPU IRQ ISR
RO :
R1 LOE RO, 7rOo8IntHezting ; OSIntHesting++
- LORE R1, [RO]
- ADD  R1,EL,#1
STRE R1, [RO]
R4
Rs We now increment osSIntWezting to tell uc/osS-II
RE that we are =ztarting an IEE.
R7
Ra
Ra
Ri0
R11
R12

I F T MODE

cesr: [0 o]
Task SVC
Stack Mode
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a|2|F2]|F|2]|2|R]|Z2]|B

R0
R11
R1z

R15 (FC)

CPSR

Task sSVC
Stack Maode

08 CPU IRQ ISR

CMP  R1,#1 ; 1f {(o8IntWesting == 1) {
ENE ©2 CPUJ IRG ISR 1

Wa now check to 2es if this i= the first ISR and

if not, we branch around the oode shown on thea
next slide.

I F T MODE
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08 CPU IRQ ISR
RO H
RF1 H OSTCECUr - =08TCOBSEEPEY = 2P
B2 After LOE Rd, ??QSTCBIULY
LOE RS, [R4]
R3 STE 2P, (RG]
R4
R5 If this i=s the first nastaed ISR thean wa =ave
RE the 2P of the current task into its 08 TCE.
R7
Ra
Ra
Ca OSTCECUr

I F T MODE

R15 (PC)
CPSR

0s TCE

Task SVC
Stack Maode
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A EE EEEEEE

R10
R11
R12

CPSR

Task SVC
Stack Mode

08 CPU IRG ISE

08 CPU IRQ ISE 1

MER  CPSE o, #(NO INT | IRQ3I2 MODE) (1)
LDE RO, 7708 CPU IRQ ISR Handler (2)
MOV LE,PC

BX R0

We now switch back to IRQ mode in order to procasz the ISE
uzing the IEQ stack. Thizs allows to reducse the RAM
requirements on the task z2tack because all ISRes are
procezsaed on the IR stack.

We now <all the code that will handle the ISE. We do this
becauze itfs tyvpically sazsisr to write this cods in O
instead of assembkly languags.

Con oa 32-kit bus, the CPU takes about 50 clock ovecles to get
to this point in the code.

I F T MODE
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A E B E E EEEEE

R0
R11
Rz

R15 (PC)
CPSR

Task sSVC
Stack Maode

08 CPU IRQ ISE:

M2R  CPSR o, ¥ (MO INT | SVC32Z MODE) (1)

LOR RO, 7705 IntExit (2}
MOV LR, PC
BX RO

Wa now switch bkack to S5VC mode bacau=se we are about Lo
raturn to task level coda.

Wa now call the po/02-I1 schaduler to determine whethar this
(or any other nested interrupt) made a higher pricrity task
raady to run. If this iz the cass, OSIntExit () will HNOT

return to ©2 CPU IRG ISR(} but instead, will context switch

to the new, more important task (via o8IntCtxsew() (described
later) .

I F T MODE
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08 CPU IRQ ISR:

LDMFD  SF!, {R4} ; pop new task's CPSR
M2R 8PSk cxsf, R4

Thiz code iz executed if the interrupted task i=
2till the most important taszsk.

The CPsR of the interrupted task is thus retrievead
from the interrupted task's stack and placed in the
EPSE register {and MOT the CPSR).

| F T MODE

Task SVC
Stack Mode
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R15 (PC)

—
|, [srsRee]
Mew Task sVC
Stack Maode

08 CPU IRQ ISR:

LCMFD SPL, {RO-R1Z,LE,PC}"
This =gingle instruction retrisves the task's
ragisterzs from the new task’'=zs stack and copies the
EZPER into the CPEE.
If the task was exscuting in Thumb mods, it will

rasume in Thumb mode. If the task was executing in
AFM mode, it will rezume in ARM mode.

I F T MODE
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KT ks iEE

(5) <
(4) <
(3) <

LOW MEMORY

Return address to caller of O SintCtxSw()

Processor Status Word

Return address to caller of OSIntExit()

Saved Processor Registers

Interrupt Return Address

Processor Status Word

HIGH MEMORY

«— SP Points Here! —

(6)

SP must be adjusted
to point here.

This new SP is saved into

the preempted task's OS_TCB.

(7)

Stack Growth
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| AESEARIRA (Im— AN SERARI4AT L) R ARG, A
FEERRIGAT LB AR AHG, MmN EBRET
B B AR ER G E R T A16, 32:644%), BT
AHRER, $ERER, WEEXEYX. 59, &F
BIRAFTHAS, 16, RNEE6MEF, HFH
OSINtEXit) TS EAHH L E. ALLEZANFA
P HENmE R T, AN RALHF. BEE
—FEALTF, TABEFHZPAT—Z K E4pop (&
R FARERARE Gh e, —E3pARIS4 T RPAEK,
7 W AR IGAT AR A B A e B 3 #91E 549 0S_TCBH

B 103
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OS IntCtxSWHEYSEIN

RO o8IntCtxaw() 1is called by O03IntExiti) if npo/o0=8-II
determines that there is a more important tazsk to

il run than the interrupted task. In this case, the

R2 CPT iz in 8VC mode with interruptes disakled and

R3 the 2P iz pointing to the interrupted tazsk s

R4 atack.

S Mote that the ISR has already saved the 2P into

RE the interrupted task's 02 TCE.

R7

R

RO

R10

F11

R12 I F T MODE

R15 (PC)
CPSR
Current Task sSVC
Stack Mode

B o
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CEIntCtxSw:
LOR RO, 7T ?DB_TEE]{EI-WHGG]{
Mo LR, PO
BX RO

The task switch hoclk is called.

1 E1 B E BB E E E E

R0
R11

R12 I F T MODE

R15 (PC)
CPSR

Current Task sVC
Stack Mode

PDF {4 "pdfFactory Pro™ ik RAGIE www. fineprint.cn



http://www.fineprint.cn

RO oeIntCtxaw:
R1
R2 : psPriccur = osPricHighRdy
B3 LOE Ed, T TOE Pr loZur
R4 LDE RS, 7708 PrioHighRdy
LORE RG, [r5]
RS STRE RG, [r4]
Ri&
R7 The new high priority is copied to the current
RA pricrity.
Ra
R10
R11
R12 I F T MODE
R15 (PC)
CPSR
Current Task SVC
Stack Mode

PDF {4 "pdfFactory Pro™ ik RAGIE www. fineprint.cn



http://www.fineprint.cn

2|2 2| 2|5 | 22828

R10
R11
R1z2

=

R15 (PC)
CPSR

Current Task SVC
Stack Mode

oSIntCtxEw:

: OSTCBCUY = OSTCEHighRdy

LOR RE, 7702 TCRHighRAdy
LOR R4, 7708 TCROUL

LOE k&, [RE]

ETE k&, [R4]

The pointer to the current ©2 TCR is updated to
point to the 08 TCE of the new task.

OSTCEHighRAy
OSTCECUr | F T MODE

as TCB
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RO oEIntCLxsw:
R1
R2 ; SF = OSTCBHighRdAy-=08TCEStkPLY
R3 LCE 8P, [RE]
R4
Tha stack pointer is loaded from the ©8 TCE of
R the new task.
R
(= Mote that 8P now points to the new task's stack
RA frame which locks identical (except for the
contents) to the stack frame of the task that
o got awitched out.
R10
R11 OETCEHiIghRdy
R1Z2 OETCECUr Il F T MODE

R15 (PC)

CPSR
New Task SVC
E tﬂCk Mode 05 TCB
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Mew Task
Stack

Eafora

After

s|2| 327 |2|2]|8|Z]|E

R11

R15 (PC)
CPSR

SVC
Mode

_ With LOMFD | F T

Rl o o

LOMED

Spt, {R4} ; Pop new task's CPSR
M3R srar oxsf, R4
LOMFD  SP!, {R0O-R1Z,LE,PC}" ; Pop new task's context

The context of the new task iz pulled off the stack.

¥ou zhould notice that we restore the CPF2E of the new
task INTO the SPEE register. The reascn we do this is
to restore both the CPSE and PZ at the sams time when we
exacuts the LOMFD instructicon. After the last
instruction, the CFI resumss the new task.

Mote that the interrupts are sither enabkled or di=zabled
depending on whether we return to a task that was
praviously interrupted or, a task that was context
ewitched via OSCLxsSw().

MODE

Instruction
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oSIntCtxSw() A9 /7 &

voi d OSl nt Ct xSw(voi d)

{
TREEHEAR R R L AR A -
OSIntExit(),
OSl nt Ct xSW( ) TEEFEAHERKZRAR,
B TS HERR FR AT R B BT AE S5 R OS_TCBH:
OSTCBCur - >OSTCBSt kPt r = HEkR$g4T;
WA P X R OSTask SwHook () ;
OSTCBCur = OSTCBH ghRdy;
OSPri oCur = OSPri oH ghRdy;
BEFEREREFRIHERRTERH
HERRFEEF = OSTCBH ghRdy- >OSTCBSt kPt r;
B A S A NBTHE S5 R HERR T R B HI K
PAT Wik [BIFE <

B 110

PDF SCHEfH "pdfFactory Pro™ ik FANE)E www. Fineprint.cn



http://www.fineprint.cn

OSINtCtxSW (); HEFZREIESST

OSIntCtxSw
LDR sp, =IRQStack ;FIQ STACK
Sub r7,sp,#4

mrs rl, SPSR . B2 IER PSR
orr  rl,rl, #0xCO - <M IRQ, FIQ.
msr  CPSR_cxsf, rl , B (%2 SVC_MODE)

lIdr 0, [r7] ; MIRQ¥#RH 1 2|IRQ's LR (% PC)

sub  r0,r0, #4 . JETPCHiE R (saved LR - 4)

STMED sp!, {r0} . RIS PC

STMFD sp!, {Ir} . fRFF LR

sub Ir, r7 #52 - BRFF FIQ HEAR ptrin LR (3% nuke r7)

ldmfd Ir!, {rO-r12} ; MFIQH¥EARH B IURIEK FFes

STMFD sp!, {r0-ri2} AR R T R T Ao
B
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OSINtCtxSW (); AR EFZRE9{ESSE

ARG HERR_EARFEPSR F{ES PSR
MRS  r4, CPSR

bic r4, r4, #0xCO ; fFErf 4t T RES

STMED sp!, {r4} , RS 2T PSR
MRS  r4, SPSR
STMFD sp!, {r4} - SPSR

© OSPrioCur = OSPrioHighRdy // iR HEiTEHF

LDR rd4, addr_OSPrioCur

LDR r5, addr_OSPrioHighRdy

LDRB 6, [r5]

STRB 16, [r4]

, 2 SERIESTCB

LDR r4, addr_ OSTCBCur

LDR 5, [r4]

STR  sp, [r5] - PRAFsp EEH SIS TCB
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OSIntCtxSW (); FRETZRBEYESS T

, BEFES: TCB Hihk

LDR r6, addr_ OSTCBHighRdy

LDR  r6, [r6]

LDR  sp, [r6] , (RBIFMES KRR TRET

; OSTCBCur = OSTCBHighRdy

STR 6, [r4] , BCEBTH A HMESTHI TCB Hihik

LDMFDsp!, {r4}

MSR SPSR, r4

LDMFDsp!, {r4}

BIC r4, r4, #0xCO IR BT AR S5 T8 I SV B
MSR CPSR,r4

LDMFDsp!, {rO-r12, Ir, pc}
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Miucos-11 (1)

[ AES 5E X*

#define SYS Task Prio 1
void SYS_ Task(void *Id);

OS _STK Task1l Stack[STACKSIZE]={O0, };
void Taskl1(void *Id);
#define Taskl Prio 12

OS STK Task2_ Stack[STACKSIZE]={0, };
void Task2(void *Id);
#define Task2_ Prio 13

0S ﬁsg SYS_Task_Stack[STACKSIZE]= {0, }; //system task BlIFE4
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ikuCos-11 (2)

int Main(int argc, char **argv)

{

ARMTargetlnit(); // do target (UHAL based ARM system)
initialisation //

OSInit();

OSTaskCreate(SYS_Task, (void *)0, (OS_STK
*)&SYS Task Stack[STACKSIZE 1], SYS Task_Prio);

OSTaskCreate(Task2, (void *)0, (OS_STK
*)&Task2 Stack[STACKSIZE-1], Task2 Prio);

OSTaskCreate(Taskl, (void *)0, (OS_STK
*)&Taskl Stack[STACKSIZE-1], Taskl Prio );

OSStart(); /[ start the game //
/[l never reached //
return O;

M
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3 uCoS-11 (3)

void Task1(void *Id)
{
for(;X
Uart_Printf("run task1\n");
OSTimeDIly(1000);
}
}
void Task2(void *Id)
{
for (;;)
{
Uart_Printf("run task2\n");
OSTimeDly(2000);
}
}
void SYS_Task(void *Id)
{
UHALTr_InstallSystemTimer();
Uart_Printf("start system task.\n");
for (;;)
{
OSTimeDIly(10000);
}
}
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A5;F R BFARBE R %, uCOS-11E9A54E & K2 —A
f&ﬁiﬁ-g:‘i&, a2, sFFRIARUCOS-11BFLE, BHELA
— R,
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BHZE R

1 23U %$0S_ENTER CRITICAL#20S_ENTER CRITICAL.

1 2 S LHBKO0S TASK SWHATAE Sk,

1 SUEHIKOSCEXSWER LA P A E T X indk, FLICHEN.

1 2L E0SINtCexSwE I B BAE S, A LLiCsHmER.
1 23L& EOSTickISR,

1 X0STaskStkInitk it 5634

PDF {4 "pdfFactory Pro™ i fHRAGIE www. fineprint.cn



http://www.fineprint.cn

uC/0SHY5E=

| BROATRARGAL, REFHMA, RARAITR. —
AME G5t 2l B3 A — AN TR 9 4R R A

| RGP ET, RA R P EA RS, TTAMELInuxd) 2R
B S

1 ASTIES R R G35 9 B4 R R B R BT SR I, SRR 48 R CPURAR 4y AR
384, Bl heM R F B,

| AR—NEHZESAE, ZABBAFED (GUI) . IHEL
(FS) #aTCP/IPH3LAX,

B 19
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	TCB
	;
	LDR r4, addr_OSTCBCurLDR r5, [r4]STR sp, [r5] ;
	TCB;
	sp
	TCB
	LDR r6, addr_OSTCBHighRdyLDR r6, [r6]LDR sp, [r6] ;
	; OSTCBCur = OSTCBHighRdySTR r6, [r4] ;
	TCB
	;
	LDMFD sp!, {r4}MSR SPSR, r4LDMFD sp!, {r4}MSR CPSR, r4 ;
	LDMFD sp!, {r0-r12, lr, pc}

