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J&, Pcanel N2K ¢, ¥ NEAR LRGN B, BT EATERERREE RIEHE,
IR AR o, SLRN R 1, BIBHE, FHEATEBSIRE, DA, .01, ,.1 ) KR
AR AN TE SRS o
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AT, KR RIS HIRERY. —%& <RI EHATHIE, T
PTG WIS, EATBEBARAKSES . 5—4% GEK) “AliES”
SRZJE, G RERSRNEFSMH, KERTUSASEIITT £,

BREM N SRR AT LR, BT WIS HBKENRER
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i84, HAEPITRERRRE, UERSTN—&IE4KA 1, LRI
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HREXEANN, HIMREWI S LT OB H I BIEITH EE. SRC 4HsE
T e e G FAE AR ERN R, A TFAZKIFITHERRL,
{RAF 7 Pcanel BIRESZITHERE. EiT SRC 54, B A AR ER B L
#l, SEISERRIe M A T iR BN & ARES, BB X o FEME
#ZAFD, H—BRBEXANEEHBBEITEE LT OHAE, ERITZ TR
BB LR O B AR B A P W oy, 24 e B 4b B S oG X
AN, HRRE RGN E T IO Ri% XS, REEHEPHiLL
M,

SRC ZE¥us BRSO i@ e A A EE p I (ks B et i) op e oA
TORAFSR A i) =35, HPEREREAREATR L, EWURHER
LR AN e i Ay, RS AASE eSS A AT, EEE R A
FEFAFWHIRE RS S R RAMR AR, B Sve &, FAMEH
8 R # — 4 KERNELBIN_STACK # KERNEL_CONTEXT , H
Kernel PreviousContext 3§ M # & 1] CEF A NZHIFE £ EWH A REH
CONTEXT , 1 %4 ® 9 EXCEPTION CURRENTCONTEXT M| #§
KERNEL CONTEXT, R, @iaifdscaf it d, WE1H CONTEXT ¥
{547 %] Kernel Context % [A] 7, T #0152 M 2 RASHHE Sz sh it o7, A AR
{5 [¥] CONTEXT {572 2 %F NV 26 F2f() Context ZF A, XHEL WIS, R2K
Context {£77 2| EXCEPTION CURRENTCONTEXT H1 & . 8 sCit A Bt 5
Hh—AHER . BT FIHEARET 2 ECTE OxfT00 Z BT — /MRS (A].

W% IFE (Kernel ServiceEntry 1 KernelTimer Handler) B FoH# #7305 K H
O R 7 3] EXCEPTION_CURRENTCONTEXT  , #R J§ % AT
Kernel SaveContext #:1E, S8 J5 FE#k OSTIMERO H T, ¥ F 3 # A preemptmode,
Hl SVC_MODE, i IRQ Hlf, SR/EHANT LI A ZEIREF T TS
2 JG, B5EHE safemode, Bl SVC_MODE, F# IRQ F#7, & /5% & OSTIMERO
PR, BREIRE XHE Context MR EWARFPARBE LT X

(Kernel SwitchToPreviousContext), XZ JE#in] LT E FXPI#T .
TEWA% S, i&F Thread Schedule F4M# ] SRC 45, — b REREHREHELZ
G, M2 Kernel PreviousContext WE B &N N ] Context, 73 —4L%E
Memory Switch H5G3E A safemode, #AJGVI#: mmu, B EFHA preemptmode.

StFEER TR, K SRS (BATRERARZEIE) REFEE
EXCEPTION_CURRENTCONTEXT #, SREHATHEHIRE, HEHKRENT,

13
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MR EEE.

W EZBIREEH SRC &M T -
ldr.. sp, exception currentcontext
stmia sp!, {rl4}
mrs rl4, spsr
stmia sp!, {r14}
stmia sp, {r0-ri4}"
nop
ldr  sp, =KERNELBIN_STACK
ldr r0, exception_currentcontext
ldr rl, [r0]
ldr  r0, [rl, #-4]

bic r0, r0, #0xFF000000

ldr r2, exception_currentcontext
str r2, Kernel PreviousContext
ldr r3, =Kernel Context
str r3, exception_curréntcontext
mov  rl, #0x40000004
add rl, rl, #0xd00000
ldr r2, [rl]
bic r2, r2, #0x04000000
str 12, [rl]
mrs 14, cpsr
bic r4, r4, #0x80
msr  cpsr, r4
bl Kernel ServiceEntry
mrs r4, cpsr
orr r4, r4, #0x80
msr cpsr, rd
mov rl, #0x40000004
add rl1, rl, #0xd00000
ldr  r2, [r1]

14
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orr r2, r2, #0x04000000

str  r2, [rl]

ldr . r2, Kernel PreviousContext
str' r2, exception_currentcontext
Swi_recover_context:

ldr  sp, exception_currentcontext
ldmia sp!, {rl4}

ldmia sp!, {r0}

msr spsr, r0

ldmia sp, {rO-ri4}"

nop

movs pc, rl4

5%

Pcanel 15| 3 F2/F Initer B AHATHEANIAL, RE—ENESH, REH
WAE R N INELEEAT . 51 SF2F Initer SEIR T — MK RIS RS, T4E Flash
EZ R ECA PR BE S, BB — NS SUF A7 I Peanel #HX I RGHELR,
BISHIRWAEF . WRESR, BTERS S XHRGERS S RO SHEEE
S, 0 AR SO R A Flash 24525 18), AN AR FRATEBH IR
GRS .

Initer ¥ Flash 776 22 ZE k&t 24 # Hhiik 0x04000000 FFEA ) 32M =51a], BT
f# | 7 32 F Execute-in-Place (XIP) HIFRENTE, AHEIETTLIEBEM Flash PAT
45, Initer BATRRAVIME 2 J5, BEEBEE 25 A WIGEACE BT ah it

AT
P RZE T IR 1) b AR S 2R 4 T

JE Rk 1) 28 b it Fi&
0x00000000 0xA 0000000 WA EBERAFSNR (IMB)
0x04000000 0x04000000 Flash {7 #utib =5 [6] (32MB)
0x40100000 0x40100000 FFUART Register
0x40A00000 0x40A00000 : OS Timer Register
0x40D00000 0x40D00000 Interrupt Control Register
0x40E00000 0x40E00000 GPIO Register

T AR EY N IMB.

15
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VIR P RITEH B B HS WIZIBITHXBI BT B VIt TE, HEESH
PO 4r . BB—20, WIZEIL MMU, FES—Sei@ 35 /7 2% F0 e Rl sk g, Ho
A WA EE L E 0xA0000000 FFEGHT 1M 45 [a] BR AR 2 RE 4tk 0x0, XE4r
7723 8] B Peanel WAZE B, TR HETE, BIRLIE[E S MMU KBRS,
B, B NBEANEITHE, WIRGTE P A AZ BN Flash 3£ D12 itk
it 0x0 FFEAMI 32K ZERI, 7E OxFF00 FFERH) 256 A1 2 18 W SLAE Kernel
FEER, ZRABARFEHXNEMELASY, OENTFEE. NHMESE. &
=3, VIR RIERS . X RE RS/ O S FEEMEE N
17, IFEBEAAAZTRARSERACELEM IR\, B85, WIEik
e W S AR R 0

i REARPIPIGE TAESE )G, ARRBEERS, HAERERS S
LI IRIEAT .

Lo OSE

ARM ZEH BB RER R E - ANS. BRERE EREEAS R, thine
FhgshlT, ALRAFSGEETIRTIIER, tEikEal, KSHRHEE
S REBHE. P LIET LUE Peanel PHEMBR ARG FH (Exception),
LR R AERIBTHE, Panel T HEFRIAESE (RIZRNERE) BHEEERIZS
IXANERRE
S

Pcanel # ARM #bH 28 B8/ O] e~ A M R HE F 40 A 1Y 2L
® Software interrupt: I &FEHAT “SWI” 54, Biar=H R 4T HEHM4.
Pcanel F R AZE O AR T SWI 154, SWI 54 HIMK 24 (L RHKRERTRR
GiRAM RS .
W Prefetch/Data Abort: 54 TREXELE BB VT 0 (IR, BAFERETERNFE
HH{k, Pcanel XANFEERIT (MMU) REHENF, JREZFEN, —&
R TEFEZEIT BeE T WAk rhl, BB A S HE R, BT Pcanel #
PRGN ERS, BT BT BXEERHER T R
B Undefined instruction: &FBEPITIEEIES . XFhRHE KERINE, Pcanel ¥
ZIERBENELT, FREFSHAENNEFERS, BREEI IS ZEER
Huhb=s(A], ARIERG AR MR .
B Interrupt: ARM AEESF=A4 M P WA IRQ 1 FIQ (BREF M) AFERL,
Pcanel 5 —f# F IRQ A IR AEHIFE. XN T ENBEPUT, Pcanel HATHE S

16
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NN EIERE; ST FHAAR, Pcanel ¥ iZFE4F KiEA T MIEWHIZLTE,
Jt ' HIE A FNIR H

ARM 433 B LA ARIMIZETHES (usr. figs irgs sve. abt. und. sys),
Pcanel B P &F2 S RIEITTE usr B, BIHIZIZ YK 75 9 A F AL IS TEA
sys. abt. und. irq . FrEAEBRALZEHFTHEEYA RORT, FARE
MSTH) R8~R14 ZFF284 .

AT WA BB FE 4D, Pcanel B2 V)H#E] sve #RIZ1T, FMAZIE
ITHHERFFS (R13) BLEMRIM. Z#EAREAEGIFES, Pcanel & 2% A
R HUIE ] B A 28 RO~RT7 #RFFE B [ ABITEREMIERIER (TCBY #, X
BRI LTI (Context) HJ—#82), T2 Peanel AABR5E R, FIREBF
B, —RMREKAERELREVHR, KRREIBNA#ESIZSITHIERE, BT
LRFEIRTE usr WIEAT, M ABRTE sve WRIEAT, AEEHLIEN R8~R14 &
fEandl, Ik REREFER RO~RT FF48 HEH S S0 PEIR; 2
R LR, WE RERTFHIE HEER R8~R14 F a4, REHHELE
1 RO~R14 HF 78 H 2 EIKE AL B+ . FHEE— DataAbort KB BIFE.

ldr  sp, exception_currentcontext

stmia sp!, {r14}

mrs rl4, spsr

stmia sp!, {r14}

1dr  r14, =KERNEL_MODE
msr  cpsr, rl4

stmia sp, {r0-rl4}”

mrc plb, 0, r0, cb, cO, O
mrc pl5, 0, rl, c6, c0, O
ldr  sp, =KERNELBIN_STACK
bl data abort_handler

ldr  sp, exception currentcontext
ldmia sp!, {rl14}

ldmia sp!, {r0}

msr  spsr, r0

ldmia sp, {rO-r14}”

movs pc, rl4

17
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P B B

Pcanel 1814 5 # 5 B AL 2 A SRS 2 AR 45 28 2 1A AR S HL 4] . MMU & 28
7, 4 First-Level (L1) F1 Second-Level (L2) PEMSE. MMU 1§ HAE
B L1 2, AT LAY)#e 24 R g Huobk == 18] .

KA AR B fE, PAF DT A AR R b, i A bt B Pcanel
faE I HI AR, REARTYR. RiE. BE5=MR. £A— MRS58
BARBATAERE AN L2 ([ 99, N [R) bk 2 8] A AR 4517 DA [B) — 4 B M ik 33647
s, PRI A IR R R AL 25 (84538, MAFEES I,

Pcanel & HE — LA SPEIELEH, CSNEEAZETR (BEH IMET)
BT/ BCAI4EDR, RINFHERF —EAMATHPYNFEEERE., AZEEESH
fIK/NS AR B R R BEY), ER AR AT BARE .

Pcanel P &43Bc 418 45 ¥ 1% BOR/NAT L4y 9 a0 F 2K

16K : Pcanel ff ] 16K £ HINAF/EN MMU B L1 R, Bk F it 5 16K
ST 5o

1K: Pcanel ff ] 1K £ A F/EN MMU H) Large Page Table (LPT), 3K
THEHEES 1K 555, Peanel iMFH 1K F T FINFAE A LR HIHR (TCB),

4N, Peanel 3BT EAEY— LA HIBIE, BIEIFRIC PIAF B B/RE IR
B4, LERERSIE, BN KNSREN A BRESR X,

RAREENFAEK TR, Pcanel XH Bit Maps HiEE N F A5 8] 1) 4B
fEUL, BATERK/NE 1K, R Linked List EEE AT A NTER, B 16K.
4K F1 1K =FhERA& .

ERAXRGET, AFETRED, NMARFHANTSENEZRERK, H
It Pcanel 45— KX FH Coarse Page Table #if%, FTHILFH 256 MR, F—IN
XN/~ Small Page, B{EIELE 16 TNV [A]—A Large Page, ®—IEA N4
VAR TT, AAESIE S 2 —F2E, XFF Small Page, i AR HIT
APO. AP1. AP2. AP3 43 R#5%] 1K FZ5/il. Pcanel iid LA RIS (5 HhHE
2518, TPk S (7] 1) Page Table MM AR, 5 GE5 T 52 ifE 8 THE, 1R
FEWIR D, XX TARIUE Peanel KIMERSA T IEH EEMMEA.

Ry 3w
S
v BRI

unsigned int Thread_ Create(unsigned int dst, unsigned int coagent, unsigned

int keeper, unsigned int spacer);

18
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B4
dst B AR id 5

coagent  fKHELEIR id, {kAEMRRIME FAEROMAEE, R —3K L1TABLE
keeper  MIPEAR id, ATTMBERRETH SN EFIAT R ¥

spacer  MILEMEELR, ARUBLRNMIEESE. FOE. BATEIE

v EHUEREM Reg H
unsigned int Thread GetRegs (unsigned int dst, unsigned int mask, unsigned int

* registers);

2.
dst %155
mask Reg #H5, BEBEANRAMLXSEN Reg, BEEMN1.1.2

registers KIRFRNEZEH Reg 1
v ORELIER Reg H

unsigned int Thread SetRegs(unsigned int dst, unsigned int mask, unsigned int

* registers);

S8 FANEMLIEH) Reg KIIETE

dst gEs

mask Reg #tfd, W EARMMEX S EAN Reg, BEER1.1.2
registers HRKIRFREEIH Reg E

e

2 ¥ mask (Reg #i3) FREANFMAKIFEIX 4 4 Reg:
#define THREAD REGSMASK SP X (1 << 0)
fdefine THREAD REGSMASK IP (1 << 1)
fdefine THREAD REGSMASK STATUS (1 << 2)
fdefine THREAD REGSMASK CUSTOM (1 << 3)

v sp IR AR hE

v ip T—%&I54Hut

v status FHEERRE, EFERARTICREA.
Status HMKE:

71 16 ARG LR SET LERAE, F Active. Block. Suspand Ml Signal iX 4 MiXHE.

fidefine THREAD STATUS ACTIVE (1 << 16)

#define THREAD STATUS BLOCK (1 << 17)

#define THREAD STATUS SUSPEND (1 << 18)

#define THREAD STATUS SIGNAL (1 << 19)

& 16 fidREMEL, HETH NORMAL (0x5), REALTIME (0x8) MEAHRE (0x0). Hi, EX
BEFEED % IDLE RE, WU RE XTI RIHFES B,

v custom P BEXK Regs, Y RHUMIEMFES.

Hh ik 23 ]
RO
v ks A A

unsigned int Memory Map(unsigned int src_pVAddress, unsigned int ap, unsigned

int dst, unsigned int dst pVAddress, unsigned int size);

19
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ZH.

src_pVAddress Spacer £ B C.AUEE =S 8] 7P R 3 92 9% 69 45 18] (0 B b bk

ap TEHEMNIEFEMEERE (RiE. A5, W5, BRES)
dst FLE id 5

dst_pVAddress B 5 B F 4R 2 A 25 [6) o bk

size 228 K/

v RS AR

unsigned int Memory_ Unmap(unsigned int dst, unsigned int dst pVAddress,
unsigned int size);

2. 5 Map FHRIMU

src_pVAddress Spacer & B TR 53 8] 508 2 5 2 45 B 25 8] 4 & okt

dst TR id 5

dst pVAddress R 55 217 B2 10 25 (3] 1 it

size A K/

ER B B

SFex B T EARER, A RBS SEEBBR R B B LIEN Spacer KiFH . TKL
MHEZE, EHEECH spacer KHEK (1pCc FR), H Spacer FHIX AR LI RIHIBRET .
Spacer G{E B OHZ R FHE|—RTH B2 W TRLEE, HEIRAZHNEE, spacer HRAE
%] spacer, tHEtR E—% Spacer IEKTRIRKHELEFE.

X R RS R AR A B . HAP BRI TAE AR ST, STAMANET M. M E RIMAIRT %,
L& S EMTE S, REUREIRE . MRARTEAREERNIFTE, X spacer M L4 spacer HiF
PR )n, ERERARR R LB EEK,

IR A
unsigned int Ipc call(unsigned int option, IpcBuffer * buffer);
BU:
option 1PC WHIMTT X
buffer FAXH 1PC {5 B Huthht
vt
IPC A EEIRN 4 7K (option):
1. IPC_OPTION_SEND
RIFEFHERY 1PC, HERF
2. IPC_OPTION RECV
BRI E RS S 1PC, BERE
3+ IPC_OPTION UNBLOCKSEND
THERIE, REZFARLER, BREAURNL, E4L upp il
4, TPC_OPTION_UNBLOCKRECV
THBZEHN, AREEH 1pC FlE, BAHRME
IpC AR 3 MBI RE (L5 HAM option AEEER):
1. IPC_OPTION_FROMCOAGENT
RIBPUKELTER TrCiEK, HAMKIERATL
2. IPC_OPTION_ SIGNAL

REES, TUERIAESHRE, BRI hieEsRE

3~ IPC_OPTION CLIENTSERVER

20
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SHRMER R, BRRERRIX

1pC WIFHt LRI 2 Fos R

1. IPC_OPTION SENDSPACE
RIE—RIBIEE(), HpEZ T UHN RS

2. IPC_OPTION RECVSPACE
Bt e, B AT R

SREBITEERD

unsigned int thread setpriority(unsigned int threadid, unsigned int
priority) :

unsigned int thread_delete(unsigned int threadid):

unsigned int thread suspend(unsigned int threadid):

unsigned int thread_resume (unsigned int threadid):

unsigned int thread_create (unsigned int newthread, unsigned int coagent,
unsigned int keeper, unsigned int spacer, unsigned int sp, unsigned int
ip, unsigned int priority);

unsigned int thread getip(unsigned int threadid):

unsigned int thread_getsp(unsigned int threadid):

unsigned int thread_getstatgs(unsigned int threadid);

unsigned int thread_getcustom(unsigned int threadid):

unsigned int thread_setcustom(unsigned int threadid, unsigned int
custom) ;

unsigned int thread precreate(unsigned int newthread, unsigned int
coagent, unsigned keeper, unsigned int spacer) ;

unsigned int thread start(unsigned int threadid, unsigned int sp,
unsigned int ip, unsigned int priority);

W ST EED

#define IPC RECV_ALL 0

#define IPC_RECV_COAGENT 1

#idefine IPC_RECV_SERVER 2

typedef struct IPCBuffer

{

union

{

21
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unsigned int to;
unsigned int from:

}id;

unsigned int data[IPCREGISTERS]:
} IPCBuffer; -
unsigned int IPC_call (unsigned int option, IPCBuffer * buffer) :
PH ZE 15 5
unsigned int IPC_Send(unsigned int to, unsigned int * data):
unsigned int IPC_Recv(unsigned int * from, unsigned int * data, unsigned
int coagent) ;
unsigned int IPC_SendRecv(unsigned int to, unsigned int * senddata,
unsigned int * from, unsigned int * recvdata, unsigned int coagent):
1B S |
unsigned int IPC_UnblockSend(unsigned int to, unsigned int * data):
unsigned int TPC_UnblockRecv(unsigned int * from, unsigned int * data,
unsigned int coagent);
unsigned int IPC_UnblockSeﬁH_Recv(unsigned int to, unsigned int *

senddata, unsigned int * from, unsigned int * recvdata, unsigned int

coagent) ;

EIRI S22 R

unsigned int IPC_Request (IPCBuffer * IPC):

unsigned int IPC WaitRequest (IPCBuffer * IPC):

unsigned int IPC_AnswerAndWaitRequest (IPCBuffer * IPC):
unsigned int IPC_Request_Space (IPCBuffer * IPC):

22
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