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C/CHETS struct IREHTRR

1. struct BB KVEH

T —AN N BRI C/CHEEFPI, RN struct MM A TE BLBA Tk il LA Hod 5 & IH e 4
AT PG o G — AN K C/CHREFP, S 290 Jr— 38 (L2 KHE) BT AR AL & I A 1A, X L84s
PR AT LOR SR A SR T — MR AR A S AE il . WIEMRERE ok, S ASH] struct, SFEH]

struct ZXH— NI RN ot & R4 5 T RS AR .

FEM 28 S TEAF P RN IURGE C/CH+4i i, FAiT4e i EARIR AN Z (4] B0 7 UL (char

R ot 2 AR A SRR, HERIUEAZ A4tk

2R AN AL IIT RN GAETER P A ZALIE I A AR DR A7 AE char BB v, AL FREH S 14

TNEARE N EIROCEF D . XMW 2%, F s, 1 H— B3E07 X8 E hista prieth, R
AT AR R A BUR B L
—MNHZE T R E W R IEIE A R, 25— AME1F, e 9 28 sz il b asl b 75 A% 18 =Ml
3, HE Ak packetA. packetB. packetC:
struct structA
{
int a;
char b;

¥

struct structB
{

char a;

short b;

I

struct structC

{

int a;

char b;

float c;

}

PLF5 R P B 3 XA AR A (4R O
struct CommuPacket

{
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int iPacketType; /SRR &
union / /RRRALIE ) =R SCHR I —F, A union

{

struct structA packetA; struct structB packetB;

struct structC packetC;
}
I
FERATH SCARIER, HFAEIE struct CommuPacket —/MEEAK,
R AL R A SR TE
// pSendData: KIEF WA EHibE, ilen: TAIEMKE
Send (char * pSendData, unsigned int ilen);
KAETT ] DA EH LTI N A K% struct CommuPacket [)— 224 sendCommuPacket:
Send( (char *)&sendCommuPacket , sizeof (CommuPacket) ) ;
BB R ) SR T T
// pRecvData: KIET- A HNE, ilen: ZEHIMARE
//IREUE:  SEBRECEI 715
unsigned int Recv(char * pRecvData, unsigned int ilen);
PR 7 v DA 23R4T T 1 R B B 3 B B AR A AE struct CommuPacket f{)—ANSEH recvCommuPacket H:
Recv ( (char *)&recvCommuPacket , sizeof (CommuPacket) )
FEAE WA SO B BEAT AH Y b
switch (recvCommuPacket. iPacketType)
{
case PACKET A:

//A FARICAL B
break;
case PACKET B:
//B FARICAL B

break;
case PACKET C:

//C RIRILAb PR
break;
}
DA B8 e Hh S {15 A2
Send( (char *)&sendCommuPacket , sizeof (CommuPacket) )
Recv ( (char *)&recvCommuPacket , sizeof (CommuPacket) )
SRR EL . (char *) &sendCommuPacket. (char *)&recvCommuPacket, SoHuiiil, 4444 char BYFR%ET,

TR A3l T DA B A FH A 3 A BRI
FI X PP IR AR Ak, FRATTE ] DL RSP (I 9m'S , B An2E%) sendCommuPacket T4k WAERIAR4E A 0, W LUIX
FEVH P AR EE ZE B 2 memset ()

memset ((char *)&sendCommuPacket, 0, sizeof (CommuPacket)) :

2. structf R XTFF

Intel. FAKAEA W) W 20 o — T8 S ABA ) T ik A

#include <iostream. h>
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#tpragma pack (8)
struct examplel
{
short a;
long b;
b
struct example?2
{
char c;
examplel structl;
short e;
b
#tpragma pack ()
int main(int argc, char* argv[])
{
example?2 struct2;
cout << sizeof (examplel) << endl;
cout << sizeof (example2) << endl;
cout << (unsigned int) (&struct2.structl) — (unsigned int) (&struct2) << endl;
return 0;
}
) R 7 BN 25 SR A4 2
%%Eﬁ:
8
16
4
ABIE? EREAHE? R — K
2.1 BRI
struct &M EEGHIRE, HWIT R DUZ AL KA (Wl int, long. float %) MALHE, WAL
BT AHURAIY (W array. struct. union %) [HEENIE. A FAHIK, SiEEaa HRIMTR AR RN,
DI mis R, AT, i h 85 B0t BN 5 (natural alignment) Z5fFrFRi). %
AN 4 R AT T P BH RO P A2 TR U A7 A B — S0 0 PR b kR 3 25 4 () b i A [+
HRXF 5 (natural alignment) BIERINNIFF T3, RIBESEHERIRA T size MAKIBEANTT.
Bl .
struct naturalalign
{
char a;
short b;
char c;
b
1 LA, size BRI short, RN 2 59, IMTTLHHIAAT I char BUR av o AL 2 0 BALREF,
sizeof (naturalalign) H45 45T 6,
RN

struct naturalalign
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{
char a;
int b;
char c;
b
HAERERA 12,
2.2 REXTF
— M, R DL R TR T VRS AR R A TR Ak A
« {EHfhIeS#pragma pack (n), ZwiFEdRREZM n NFETXFF:
- {EHfhIeS#pragma pack O, BUHBEENXFEHXFT R
AR fnR#pragma pack (n) PIEER n KT EMWEPRRBLAN size, MHEMNEIEM, Sk
T8RRI size B KRR AT X 5F
il
#tpragma pack (n)
struct naturalalign
{
char a;
int b;
char c;
b
#pragma pack ()
Mnh4, 8, 16 B, W55 —FE, sizeof (naturalalign) 45 HRAFEET 12, M4 n k2
i, HAHE TYER, it sizeof (naturalalign) 4554 6.
76 VC++ 6. 0 gmiEdsh, FATnr L o 7070 (LB 1), H3AET SO KIRIES projetet >
setting > C/CH+3ZH., 1F struct member alignment HP¥55E VRE X5 7 K.

Froject Settings ;:::_ _?JEI
Settings For: |W'in32 Debug j General | Debug CiC+4+ i Linlk | Resources | Bi
+_E§|!!
Category: [Code Generation =l Reset |
Processor: Use runtime librany:
|Bltnd' j Il:h:hug Single-Threaded j
Calling convention: Struct member alignment:
|_{:decl" j 8 Bytes ® j
1 Byte
4 Bytes
& Bytes ™
16 Bytes
Project Options:
Inologo ML AW3 JGm JGX 2] fOd [D "WIN3Z" JD -
" DEBUG" /D' _COMSOLE" /D' MBCS"
[Fp"Debuglee.pch™ Prustd afeh® [Fo"Debugf* _!

———=i3 isioiid

OK Cancel |

Bl 1 7EVC++ 6.0 PIFEX A AR
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Fi4bh, Wik attribute ((aligned (n))) thnf CLilFTVE R (45 MR AR FF4E n 50 R |, (=

R EBHATH, R AEFEA
2.3 MHRABHIBE

2P, FATTL Intel B IPIHEBEA T A 10 AR

P 5 2 4T#pragma pack (8) HARFEE T X F N 8, (HZH T struct examplel HY [l 5 K
size 4 (long A% size b 4) , ¥ struct examplel {J59R#% 4 FXF 5, struct examplel [ size
8, RIS 18 47 Mk i 45

struct example2 L7 T struct examplel, HAS 5 605 i) T B 554 i 02 19 8¢ K size by 2(short
Ae) , HEKNAHAE T struct examplel, M struct examplel & KK R size b 4, struct
example2 WV LA 4 Xf 5, #pragma pack (8) 1§85 MIX AN} struct example2 WAKEAEH, M 19 471
i tH 45 R 165

T struct example2 "L LL 4 yBALXS AL, I char 28 ¢ JaNVANA 3 M4, HEA 2
B structl BNAEZSNE], 20 4T % 85580 4.

3. CHIC++A] struct FIREX 5

fE CHIEF ™ struct R T “K”7 WIike, H5CHY class X AIFET struct AR R &
e 2 BRIN VG AR 4 public, T class )24 privates

Filn, & X struct 22H1 class 25:

struct structA

{

char a;

}

class classB

{

char a;

}

g

structA a;

a.a = a ; //VilAl public B, Ak

classB b;

b.a="a; //VilA] private i, ANEVL

VP2 RS X B 245 T C++t struct Al class IRFEEX A, SENIASK, HBob—H
T EE R A

C++H1[1) struct fr#%F 77X C H struct FIRMFRA (XFFE CHIPIE—— “a better ¢” ),
PRI, 1 TR 3R R Gk

//E X struct

struct structA

{

char a;

char b;

int c;

b
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structh a = {"a’ , ’a’ ,1}; /) e SN R
Bl struct mJ PAZE @ IR E 3 DA { } XS H s AR = AIME, 1 class WIARE, LM H
(thinking C++ 2" edition) "PAEZEXGF sSHEAT T 9RIH

4, struct WEEFEERFEM
EE FIHMFER:

1. #include <iostream. h>
2. struct structA

3. {

4 int iMember;

5. char *cMember;

6. };

7. int main(int arge, char* argv[])
8

A

9. structA instantl, instant2;
10. char ¢ =4’ ;

11. instantl. iMember = 1;

12. instantl. cMember = &c;

13. instant2 = instantl;

14.  cout << *(instantl.cMember) << endl;
15.  *(instant2. cMember) = b’ ;
16.  cout << *(instantl.cMember) << endl;
17. return 0;
}
4 AT 4 502 a
16 fTIHIH 4 52 b
Why?F A 14E 15 17X%F instant2 BB AR T instant] " 52 (R !
JREAET 13 4TH) instant2 = instantl BEER)SRHEBEEANH D, X5 instantl
instant2 H[¥] cMember $5[n) T [dl— K W47, BIMXT instant2 FHESHEZXT instant1 &I,
ECIEEEY, AUGEWETAEERHBAN, —EZEBRTERABRERE AN 2R 2 AL p 4w
REF R R ¥R M T W — WA,
e CHHE T, Y& EP AT R iy, RATFEES struct M VIS R EOFET “=
PRAERT

C++9 extern "C”" & NIEKEHE

#H: REL e-mail:2lcnbao@2lcn.com HAL: K-F#F & fm K
1.5

CHHEFMEIEVIE & “abetter C7 , (HZXIFAREMEKE CH+HHIL C 185 14 7748 = R AL
Pk A gmid A& 7 N5 CiE S se A EA—MEE C A NES, CHERE T —iad s
RS (B AR “AER R 57 ), B E R BLE A E AR SR 4 528 & R R 2

7
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fH2, CHEETE RN RN RITES, A TR ER, e RR a5 C
A8 FIAE
2. IFRHESL ST

AN B 225 H T ) — 3

T

M AFRUER SO A B LA R R 4644 2

#ifndef  INCvxWorksh
idefine  INCvxWorksh
#ifdef cplusplus

extern “C” {

#endif

VA

#ifdef cplusplus

}

#endif

#endif /*  INCvxWorksh */

grHr

AR, S ISR “#ifndef  INCvxWorksh., #define  INCvxWorksh. #endif” [I/EH
Je i bz Sk E S G H

il L7

#ifdef cplusplus
extern “C” {
#endif
#ifdef cplusplus
}

#endif

ITER S RAT AW ? AR T30 ——1EK.
3. IKREHBZ extern "C”

extern “C” WENESE X, MFH EEIRIEE: B5L, #EBHRHRE “extern” Iy HIX,
e B EbRE “C” . LEIRAPRIEM M TELIX P E S L.

(1) #% extern “C”PRE B EEAL & 2& extern RAN;

extern ;& C/C++1E 5 R WA AR 2 RAZ SAEHYER] (Al W) BB, 2B 15 Urdm 1545,
FLFE W) R ORI AR B AT LR A s e B P A A .l AT, TR AIE A

extern int a;

e — MR, HIEARRAEE XE R a, RN a DA . 25 a fEFTH R E
h—Fh A R AR B KRR E IR, s HIE RS 1%

W, AR S SO o AR R 25 JL BT | FH )RR B5OR 4 R A8 B DL OGBS extern I
i, R B ARG A A rhoE K4 JR AR 5 R ok A0 X R B S B A B SK SRS . 3K A,
itk B i AT A TR R, fEgmitlr B, Btk B BARERA RN, (HEIFASHREY:, Eaf
EREHT B AR A G i3 2E 1) H ARACAD 4 2 ik R 2

5 extern X W RBET 2 static, #EMEMINIA)RAL R R N GeAE B PAEA . Bk, —4
PREE AR T H T RE g AR AT F N, AT BEYYE extern “C” &M
(2) B extern "C™EMEMAL &M R BULFE IR C 155 77 X\ dm i HIER T

RN extern “C” 7B HIZ3ETT 2
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HEHER CHHXTRAL C 1 R BUE BRI .

YER—FhIH X R E S, CHCRr g s, it REE S C WIASCRE. BRI CH4m 18 5 1E 4T
SEAMZTE CESHIARE. B, BB R .

void foo( int x, int y );

R B C e s iF G a5 ER L TN foo, T CHemiees < r=/ L4 foo int int 22K
(1287 CANR I dm B2 il BeAE B & A AN A, (AR TAHFRI LS, 2B R % 7 F A “mangled
name” ) . foo_ int_int XFFRIHFAEE T REA . RS ENRAGEE, CrHlg s X Lk
SEHLER B E R . Blhn, fE C++h, R void foo( int x, int y )5 void foo( int x, float y )
Ui E AT S R AMIFR, J53% 4 _foo_int_float.

[FAEH, CH+ R SRR SCRF R AR fEAh, SRR R R A4 R . P g BI2P N5k
N RN RS R ER A, BAILL”. 7RIX 4y MAR b, gmitasEd i Trdmient, 580 eEsaL,
WHRPRBER T —Mh—E A FE, N FS5H BT R RN A RR RS A

R0 extern “C” 7= B HIIERETT R

RWAE CH+p, AR A 1Sk XA T -

// BEHLA LI moduleA. h

#ifndef MODULE A H

#tdefine MODULE A H
int foo( int x, int y );

#tendif

FERLER B H 5| %R 4K

// KB SEBLCAE moduleB. cpp

#tinclude “moduleA.h”

foo (2, 3) ;

SEBR b, fEIEERN B, &S MBIEE A AR AT H AR S/ moduleA. obj H1F-4K foo int int IXFF
RFF5 !

bn extern “C” 75 B 5 Mg AR 7 3\

fnextern “CTREE G, AEHL A [FSK SRR -

// BEHLA KM moduleA. h

#ifndef MODULE A H

#tdefine MODULE A H
extern “C” int foo( int x, int y );

#tendif

FEREER B () SEIL SO AR A foo ( 2,3 ), FLgh L.

(1) B A g A2k oo [ HARMUISES, AN LA FHATRHAAE, KA T CIBES M
(2) BRSNS B 1) HARIE 54k foo (2, 3) AR, FHMEZERLBENMITTF T4 foo.

WERERIR A Hh R E A Bl T foo 4 extern "C72RAY, TiAIER B A& 1)) extern int foo (int x,
int y ) , MR B ARG A PSR ZINR.

Bk, v LA —AJ 1 HE extern  “C” XANE IS H B ((EAE 5 h AR LR i e A
HAZERE R AT, RYE T B SC A R TR I s . BATIAE S sy, ANRE RS A/ ME S 2 B4
M, BB R — R e A AL A, SINLREA 4, XA T DUE R A BR AR 22 ) J0D -

SEHRL CH5 C REEESRIRAHWE.

B T CH+Hh extern “COMIRALBIML, AT TR EARHT extern “C7al s A HE 15
4. extern "C” IR A ¥E
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(D) 7 C++h 5 H CEF RS &, EaE CET U (Bh cExample. h) B, it
AT R AR B :
extern “C”
{
#tinclude “cExample.h”
}
MAE C 15 BISL IR, X ILAMB R B Reda & extern 281, C T A SZHF extern "C7HHY,
1E. ¢ AP T extern “C7 B4 I G BB 4G 1%
EE WS CH5 ] C BB+ TRE A& 09 =AY S an
/* ¢ &5 k3 cExample. h */
#ifndef C EXAMPLE H
#tdefine C EXAMPLE H
extern int add(int x, int y);
#endif
/¥ ¢ iES LI cExample. ¢ %/
#include “cExample.h”
int add( int x, int y )
{
return x + y;
}
[/ cHSEECAE, M add: cppFile. cpp
extern “C”

{

#include “cExample.h”

}

int main(int argc, char* argvl[])

{

add (2, 3) ;
return 0;

}

WS CHA— CIBES 95 1. DLL B, 246545, DLL )3k SO 8% 5 B4 1 s 20T, I extern ”C”
{ }
(2) £ CH 5| C++BES P REFAZER, CHF:L TN extern 7C”, HELE CiES A
ReEHFET I HAM T extern "COMZL3CME, MAZAUK C ST CH+E LI extern “C”RREE A
extern &7,

EF S C 5l CH R+ TR A 1 = A ST YRR a0 R

//C++3L 3 cppExample. h

#ifndef CPP_EXAMPLE H

#tdefine CPP_EXAMPLE H

extern “C” int add( int x, int y );

#endif

//CHSEP A cppExample. cpp

#include “cppExample.h”

int add( int x, int y )

10
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{

return x + y;

}

/% CSEHLCAE cFile. c

/* XS YniE 4 #include “cExample. h” */
extern int add( int x, int vy );

int main( int argc, char* argv[] )

{
add( 2, 3 );
return O;

}

AR ERE T 28 3 1 h TR ¥ extern “CT7Egm B RERM BORIERIVER, AR IEFRME AT
BRI C++5 1 C s C 51 CHeRBUR RIS XTERE 4 45 i IR7n BIACRS, 75 2250 B 2 454
A5,

C &S R IER LA

95 e ) C ol S A, RV 2 B RGBSR H AR A SOl TAE o ) — S8 AR S RN 2 B AR SR AR B, ANSKT R 3 5

i
LA
1R DB Y

TSN S K 7 JE A2 23 TR RN TR P T A4, IR AN S B A3 [ JE AR FERE Py A28 i, BATTAT 1 g ok
7] 5L

FRIEF 1 -~ LA (] 4 ]

Bl 545 R AR

T A, WHE IR Jii B

#define LEN 32 const char string2[LEN]="This is an example!"
char stringl [LEN]; char*cp;

memset (stringl,0,LEN); cp=string2;

strcpy (stringl,"This is an example!!" (f FH B i ] LA B B R B R B4R )

M T HIE 7T DA B, AR B RRECRE AR . FEFRERAA R IR S, B B AL I FR et n] DARAE 1, 10 A i 25 ]
P FAF R ECA BESE . B IS RAE T RAGTEBCA A Uf o AERGEEAEE PR 8 RN, A BATEAF IR R T s
WRERMTri B, MG EHUAF 2 7458, BARETT KEINAE, (HE5RE TR AT R .

IR ARG SLI PR ESRAR Ry, WAAIEA 28, IR VR0 it 2

11
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IZAR BRI -~ E RO A L R 2410 F
Jik C:

#define bwMCDR2_ADDRESS 4

#define bsMCDR2_ADDRESS 17

int BIT_MASK (int_bf)

{

return ((IU<<(bw##_bf))-1)<<(bs## _bf);
b

void SET_BITS(int_dst,int_bf,int_val)

{

_dst=((_dst) & — (BIT_MASK(_bf)))I\
(((_val)<<<(bs## bf))&(BIT_MASK( bf)))

by

SET_BITS(MCDR2,MCDR2_ADDRESS,RegisterNumb

er);

Ji% D:
#define bwMCDR2_ADDRESS 4
#define bsMCDR2_ADDRESS 17

#define bmMCDR2_ADDRESS BIT_MASK
(MCDR2_ADDRESS)

#define BIT_MASK(_bf)(((1U<<(bw##_bf))-1)<<
(bs##_bf)

#define SET_BITS(_dst,_bf,_val)\
((_dst)=((_dst)&~(BIT_MASK(_bf)))I
(((_val)<<(bs##_bf))&(BIT_MASK(_bf))))

SET_BITS(MCDR2,MCDR2_ADDRESS,RegisterNumb
er);

PR 2 R B DO AR T 2R SO T T S e, i e s TN TA). RSCEERE AL, pR B A ZA T R SE
HORORAFHE 0, W R PE s AR BRI, — AR B AU Sk S RN — S8 g A M TR AT A 5 ()i, CPU 22
75 B HOH I R T I, BT IR B AN AR A, BT LA, BRI A5 2828 CPU INf[A]o 1M 225 BR BN AFAE IZ AN 1)
e RRBUAUE N TS B A IR AR BT, A A Bai i, B DU & T T 2510, AEAE T ) — %

PRI, LR JCHE

D U5 A B i i I EAL SR AR 7 ARM A RIJERS I — 385, AEREM AT NSEBL TR Z DhRe, JL T 1T
MIALERAE D fE. C Jrdot JUARMR, Hrp it i KA 4R 4.

2 s BUETrA A

BAE AT A w3 C il 5 S A2 A1 - R VR e 17 i

B LB, B AR AR, b BeA TN AR, BrUAEgn SRR (I, SR —Se Bt Ik i iy

RIAT R A BRI o
2R, 3k 1~100 AL
Jii E

int 1j;

Jilk F

int I;

12
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for (I=1; I<=100; I++){ I=(100*(1+100))/2
j+=I;
b

AR EN G BRI — DA, R BN SR S8 R . BN =R, S I AN IE
23U NX(N+1)/2 SRAFPIXAS [ 5% B 530 T 100 U4 fekinl i, g2 dis b M T 100 M. 100 4SFllr, 200
AIR(T AN 3)s A FAUBUN T LAVIA 1 ARk, 1 kBRiE. BOR AR S M. Bl BUAEBAE R 1k,
S22 A2 BT HRAAE, 5 RS A A% H 7 (K D R P s FE A8 A T IR0

9 3 AR ERAE
SR AL C V6 5 S I =30 - AL, DD BRI MR I8 55

LEVHSENURE R, s A7 2 T LA R i NSO By, BRI L n] BURI™ A8 557K 58 I A7 RS SRR A o — RO 484
FEFIRPERIEAR K, slE MR AR AL, (H2, RAGKALERAE 0T A RO mf e T R . 2506 T

%G JilkH

int I,J; int I,J;

1=257/8; 1=257>>3;
J=456%32; J=456-(456>>4<<4);

EF I B H L G IRBUT 4F %, (HJ2, franas ™ AEriim st e, Jrik G R T 3EA K DU & SO BRVE o 5
WEA R EOR ], AR Z I T8 2 a5, I7E H MU LA AOG R g, ARG SE ffvili . R . 44K,
BT e A, ATRERCR I ZZA K, (Ho, DIIRHATEZI MS C,ARM C KA, RERMIZEHIEZEA/DN . RIS
RAFAEIXRIEET .

IEIZ T EVERER G, B CPU AR A i . teaniid, /& PC BRI S MfEy, JidE PC Liulidnd, f&
BAHE] A 16 fiHL & BRI, ol aea ™ AR . T A A — g HORBERY (RN A4 ) LU T4 .

944 ILgRIRA
e C B AR A bR, B DR -- TR AT i o

“ERAICHIE S INIRE, CHESMERIEFA LR XA BRI T 28, (R ERER. iR S 2
RV ENE S, (R, ATREEE RS MEERGIE? PrLk, b TSR, TA DU R ASE K T7
RN G R E T

ZBINR, R RS B ., RN RS char string1[1024], string2[1024];

13
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Jitk ]
#int I;
for(I=0; I1<1024; I++)
*(string2+1)=*(stringl+l);
#else
#ifdef _ARM_
_asm
ik T {
int I MOV RO,stringl
MOV R1,string2
for (I=0; 1<1024; I++) MOV R2,#0
*(string2+1)=>*(stringl+1) loop:
LDMIA RO!,[R3-R11]
STMIA R1!,[R3-R11]
ADD R2,R2,#8
CMP R2, #400
BNE loop
b
#endif

Jridk Dot e W WMk, AT 1024 U3 J5ik 3 WIAREE - & ARG T X7y, 42 ARM P&~ JHRAIC 0T 128
UAEIARFSE R T FIRE AR . XA RSV, A AR TIARAERT A7 P8 DLpR Ae ? S22 DX A AEd s B vl e 5 A A
O (1Y, IXFEMIUE, ARUEZE o B SR AT S A AN 22 58 IR TSR (A o IXAMURR SL RN+ LCD $dl g% DUt Ao AR

P CPU, AL TIAHN B HR ANV S, T AR AR s R AT IR AL

BRI AR E ERIERE S A B E A R, A TIRAIL S, (RG] TR R A, R
AFPFERHIERE Y, BERE, R RN 2R S S IR TR B AARE Y, HA e[ oL ~ A

ATECRH. PIds

i CHRF AT, RNERSMEME . £ EARSHRES K, @A TIFEDIRE. A BRALRES A

Jrid, RE IR BT FED S o

E CrRAPLY AR N 2003.9
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AR AR ZFE P TR N N8 T 0x10 ANJEA [ J

-lendeaver k%1 2006-3-8 16:16:00

C i F NI R AR RS S R i b 200 BARUN TV XEEAE, RS MR TIT 2 XML, 7R i R IR L)
WAL THAAE A A SR 2 A G R, BAh, MOFIRAM AN, IX R 2 AR A R 1
TR (A kT, URBE T A2 00 T R B 25 5 (1 o 3R U AR O S s o6 ANST ARdEZH 4 1 AR i A A& B AR B 151
T ? XA SBR[ 8 ? U AR BN A 1) ASCIL B o 3 460 U 7 2% AR 1 2R 48 1 FH A A A2 IC W D7 THITRI R ) e 2 by a5
FARVFARI PR LA EFERRA RS B WA EIRATAA i) 0 25 52 " IR, AR FRANE TRAF N ELH SRR A% X TAE .
MR 1A Bk, — MBIV RE A2 7 iR 7R AR I F T iR, IR T MROAH CIESINKT. AEEAR, &— FX AL
R A AN 25 11 10 R A R o N 2 DA W P B W TR 8, S FURME SENR 2 W 7R A ) b R AR I S R W, B2 R
HOO A FLIE AT L, JEIRE B ST N R 2 R ILIX S5 B S AT s — A H .
AT XERNE, PE R IEE N IRA R R, A NS SR 45 IEE R CAEI N — RO 3 [a] 0 2 T e 51
BRmERI . S AL BUR A, (R eV RRLS IR — mi i
ARG TAFRACPINIRE , KEBHIZOKCPIINIRE W RSisR 2z, 2RFEE
LT, AR B S, AR RIS O IRITH, T BAT R R R
kL FEZS (Preprocessor)

MIRERE B3 AZ A R ST O T ibRAE B CoE R Lk )
Srme s #o

1. HBUCEHES #define U AMEEL HURY 1 4ERG 28 GRS A R ED

#define SECONDS_PER_YEAR (60 * 60 * 24 * 365)UL

BAEIKALE B LA -

o; #define WHVAMEEAMI (. ARELLMSHH, SR, 55

o TEAG AL BEA R IRV BRIE S, DI, RS R e o A 2 DRI AN R T R SE BRI, BB T B A AR

o; FIHBXANRIBABGA—A 16 ALK s - D B KBRS L, 15 Vrdn R 28X N 1 B0 1 KA R L

o, WIRAREEARMIFE XA H B UL CGRIRERF S KEARD |, ARE T MR, o, H-WEREE,

2 . H5A"RUE"E MIN , AN SEORR N

#define MIN(A,B) ( (A) <= (B) ? (A) : (B))

XA A R TR H s i

o; tril#define fEZEH N A FIFEASN . ZEREER, KABEIHRA(nIne)B/ERFAR NARME C (—304, 225 7 5= A i NS Kk — 5
%5, WTIRAR RGOSR, A T ARk BIEESRITTERE, IRAARRDE T 2 U 7

o; = EAMEAEFFIIAR . XA RAEFFAAAE CHES IR & B A g A 58 A L if-then-else ALY, T MEXAS VAR RE N,

o, MEAHE T Th/h D HAE S HUTHE S 4R R
; AL XA RGNS I EIER, Bl 9IRS TSR 2R A 452
least = MIN(*p++, b);
3. PR sbRiR#error [ H AT A2
ﬁﬂiﬁf%ﬂk YR, WWESHE R 1o K8 X5 —ANEF KR — DR FRRAHN. REBRTA S CEFTRANMR LK ES
MBI E S RN RIER AN FR T, BAPRH A A CAEMEE X,
WAEH (Infinite loops)

4. MAKXRGFHLHZHBITCRIER, IREAFEH C 905 SEIEEANE ?

15
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AN AR R TT 58 o B IEINTT S

while(1)

{

?)

AT DURE R T

for(;;)

{

?)

AT LA, A E A Y REBRE AN S R —APOAE G HIXAMEATTE, B HIEAMER — MWL BRI
IR REA IR . AT RE A 52 "B IR, A B N4 "RAGIRE MRS

HEATTEEM goto

Loop:

goto Loop;
MIRF LS LI, X EE R - MOwIE ST R GV B2 — AN 3 BASIC/FORTRAN /¥ 5

#EEH (Data declarations)

5. HAH a 4yt R E X

a) — AR (An integer)

b) /MR EE FEE ( A pointer to an integer)

C) MR FRENIRIRER, IR M FRE 2SS AN EA% ( A pointer to a pointer to an intege) r

d)— A 10 MEREKEL ( An array of 10 integers)

e) — M 10 MR, ZIRE TR AR, (An array of 10 pointers to integers)

f) —ANMgA 10 NMEREHAIFE ( A pointer to an array of 10 integers)

g) — MR REINTRE, ZRECE — AR SHOTIRE— AN (A pointer to a function that takes an integer as an argument
and returns an integer)

h)—/NME 10 NMEEIERAL, ZFREMIR M — AN REL ZREE —NMER SRR A% ( An array of ten pointers to functions t
hat take an integer argument and return an integer )

LE S

a) int a; // An integer

b) int *a; // A pointer to an integer

C) int **a; // A pointer to a pointer to an integer

d) int a[10]; // An array of 10 integers

e) int *a[10]; // An array of 10 pointers to integers

f) int (*a)[10]; // A pointer to an array of 10 integers

g) int (*a)(int); // A pointer to a function a that takes an integer argument and returns an integer

h) int (*a[10])(int); // An array of 10 pointers to functions that take an integer argument and return an integer
AN AR X AT JLA Wl R AR LR — N BA GEMIZ 1 e, R ROX 0L UG CEN, T e AN EMmE, ROHET
— A AR TR AR I, FRIA R XA A (BE AR D o TR ENR KX BN ), B e BN XA 1] 2
POAF WURAFE A INE % (SR RIAEE) , AR A IZRENKBAE S, AR T A X KU, A S g A
o g ?

16
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Static

6. BT static FITERRRAT4?

IXANT] L 1) AR DT N BB e 4. 8 CIBE R, KET static 7 =AW B 11

o, TERREUAR, — M A RIS 0 AS R AR X — BB AR v e A

o; TEMEELN (ETERREUASN) , — ANk 7 B A AR 10 AR s PT AR AR 4 T R 5007 1), (RN RE A EA e i B i o e — AR I A R

il

o) FEREERI, A W A IR BR B AT X BB A I SLE R B o S, XA B EAe BR A £ 75 1 PR R PR A St 3 P A
KZHNARFE RE LI E 0y, M REIEMAMIESE 800, R I ANRERE A2 =20 o 12— DR ™ I B nt, DD ftb 4R
ANEAF A AL B R TV Rl ) A R T

Const

7. FHkT const A AETE?

U BB U "const EURA H K", HtAIERIEER ML REITAE, L4 Dan Saks BAEML ISR B e A T const
HI T H%, Rtk ESP(i%#: Embedded Systems Programming) s —{7 i W iZ% AR5 #% const REMUT A MR REMUT 4 R IR WA
BRI SCE, N const A" L T LL T o REXNMERARTEEMNER, HEEZEEA—NERNER.  QnRREmE
BRI S, FaE— T Saks [3CEIE, )

SRR B LE A BB A ), PN il At A B o 4 )

NI IR AT A R 2

const int a;
int const a;
const int *a;
int * const a;

int const * a const;

/******/

IPANEIEH R K, a e /M A AR a & MR RSN IRE (W, BAVECR A ATE Y, (HeREFTRD o BB
I a AR E R (Rt U FREHR R EOR FTEME U, IR RATESID o BE AR a AR
WETHIRET (HHUE U, TR I I RSO AT, IR R A TTE S o« AN G IE i [l X 2 i) i, A fhai 45 2
TT —MNFES. Wit —a), WIHRATRES i, R ST const, IR EREIRA S S IR IEFIMRLT, IBATMN A A W E FR
B const g ? AL N AL EL

o, KHS const MAER &AL ARSI NALILAEH A HIGE, Shr b, BH—ASEAE R/ TERTHPEASHWNA HT. G
PREGIEARZ I (A e N IR, IR SRR S B IX 2 RIE R (B8R, 15 const BIFR R BURAD 2B T BB L A CKIE
H. D

o; MR —Lep MM, AT const WA ™ 42 T8 B2 AR

o; HHIMEHIOCHET const AT LA S K SRR H AR MR IR LEAM B SR S, Db TR RIS B 2. S <, XAEATELR> bug
I H .

Volatile

8. KHT volatile A7+ & BRI =ADAFKH T

—ANE Xk volatile 1A R YU AL AT RE S AR B AE, X, PRS2 B EUOXN R REIE T . Kt vt g, AR
XA L IUEENHS /N TR UX AN AR, ASE A IRAAAE R A7 S LK %43 . N2 volatile 22 (1) LM 1

17
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o JAT WA (W REHFEE)
o; — AN RSS TRERE R £ i 210 Ak A 378 B (Non-automatic variables)
o; ZLRREN A L AME S AR R

B[ A AN [ N A SRR . FRIAAIXIE X 4 C RPN RGO T 04 s SEAR I ) o e B AN SR SRAKAT T2 Rl b
RTOS S5564T45 18, X e 43k i 3] volatile 2. NS volatile (114 204 & i K A o

BB IEA L% T I ) (W, PREER T 2AEIZEE) , HMMIRSR T, B FRFKEAZ HIENER volatile 58 &R EE M.
o; —ASHBEATLLE const iE T LLJE volatile i ? fit ke 4.

o; —MEETTLUZ volatile 1? fig#gE N4

o; NHIMREA 25D

int square(volatile int *ptr)

{

return *ptr * *ptr;

b

MR

o; e —AMIITRABFPIREFFR. B volatile BN E W RER S AR EILIAL . Bt const BUNEF AN ZE LB E.

o; . REXIFAME W —MITRY - MPIRE TS BIZ MR A buffer st .

o, XBUAUHEA ST XBAEMH KRR FEE* ptr S8 EKFJ7, (20, T *ptr 48174 volatile RS, e aefs LKA~
IDERER

int square(volatile int *ptr)

{

int a,b;

a = *ptr;
b = *ptr;

return a * b;

¥

H T *ptr ((E T REB AR B %A, Kk a Rl b ATRERAN Y. 2, KBS i Rk AR AR BT IR L IER ARG F

long square(volatile int *ptr)

{
int a;
a = *ptr;

return a * a;

¥

fr#fE (Bit manipulation)

ARG R RE AR S SR AT AR R . 8 DMERVR R a, TPBAUY, 25 BEE a i bit 3, H-ANEEra bt 3.
ﬁuiﬁﬁ/l\héﬁfqﬂ, BRFF LA,

18
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X IXA ) AT = PR Y

o ANENEWF T T BBHE NBMOIAT RN X R GEH TAE .

o; Ml bit fields. Bit fields £ 5% CiFF MRV, EORUEMRACTHTEAR [FIZi 788 L (a2 A P AR AR, R It ORI T AAR AT 2R AT
FH. FEIEAFEFE Infineon NI R E S BIEsiER, ©HEIT bit fields FutsgextLIEH], BV KM H e s
Ak bit fields K. AIEREDF: GEANZLE A AHN U KR SRR .

o; Ml #defines fil bit masks #fF. X MEWRE AR %, RMZBENEIIE. SRR RN

#define BIT3 (0x1 << 3)

static int a;

void set_bit3(void) {
a |= BIT3;

¥

void clear_bit3(void) {
a &= ~BIT3;

¥

L N BRI BRI 58 SN RIS i SC—SS A, X aT Az I . BRAVEE BB PH L | =R&=~#1E.
5 i) [ 52 [N AEA47 # (Accessing fixed memory locations)

10. MARREZE T HATERFEFY DL L U7 0 SR € 1 WAL B IR il 7R TR, BRI E — 4ol 0x67a9 (MM AL #11{H % Oxaab
6. niFa NN ANST 4iieds. SR L ERX—1F5%

T[] R R A 15 A A T 7 )4 H b 30— A SRR e (typecast) —FREHRGVEM . X ] S s BEAT AN A RS AN [+
M o BB RSALRTS U F

int *ptr;

ptr = (int *)0x67a9;

*ptr = Oxaab5;

A more obscure approach is:
ANEMFR 0 7

*(int * const)(0x67a9) = Oxaab5;
RISEAR IR SR B 3 O 2, (R R UUIRAE TR I 35— T o o
I (Interrupts)

11, PWORIRAX RS EE WA, KPR TR BEFITR ARy R —ibbrifE C SCrfrplr. RARHEIE, PET MR
F__interrupt. NIACHEIAEN T__interrupt %8 552 X T AT RS TR (ISR), 1E VIS FIXBAUEM.

__interrupt double compute_area (double radius)

{

19
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double area = PI * radius * radius;
printf("\nArea = %f", area);
return area;

b

XA REHRZMERT, DA B T -

e; ISR ARERM—AMMEH. WRRAMIEA, IWARALH RN,

o; ISR TS H. WRHEAEDIL 0, PSSR,

o EVFZMAEBLES/ Sk ast, Wi MHGE AT EAN . A7 LA PLES/ G125 T ZLL AU I A7 S AH, AT SRR RS/ ik 28 AN SLVFAE 1S
R A7 smis b, Ak, ISR W IZARMATHCRN, fE ISR 7 mis S AW

o, HH= MK, printf()2 %A EAMPERE LAYIRE . R Z 4 T S =AY T, AN AR AR, AR AR BEAF IS5 P AT
IS AR i i SBCRBOE W] T .

kKK k%

141+ (Code examples)
12 . NI A, A Aa?

void foo(void)

{

unsigned int a = 6;

int b = -20;

(a+b > 6) ? puts("> 6") : puts("<= 6");
¥

AR IRR B C il 5 KR A Sh A s U, BORIUAT LT R A DI B ARG o AN, TXTCRF 5 B Y [ L0 3 20t i 2
">6", JRRE S RIE AR T 5 RBTEAT 5 R BLIN DT I BV S A Sl TEAT 5 K8, [RI-20 AR R T — AN RIS E, ATl
ZAIEAW SR INERART 601X w0 TN 2B B 5 8lm R MR A R GER UL F W B0 WRIREHE TR, fRWais] T
FIARBNIX A TAE LS

13, VPO I AR A W

unsigned int zero = 0;
unsigned int compzero = OxFFFF;

/*1's complement of zero */

XA int B 16 AL BER i, LA RN IER . SR SR

unsigned int compzero = ~0;

X ] L TE ) e 1 SR R TR A AL PR I B PRI L, SRR GURE T R ] B AT R e R, AR P
C WU FPAEEACREPFAF DA TCid B S IR AT -

B TREAKBL PARE W AT KR T SEF LSRR . MR RN A RRE, TBARAMNMRER B R T o (H R R M
WE WA, ARy R T E 0 R, XL R R B R, FRABULAR T LT3 N RE M A . RN, RAEELE
BIDARE PAT R T, AR S AE WA, RS I EURIE. .

20
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FAWLEEL (Dynamic memory allocation)

14, REAGIEMARIENI AT W, HMARRGELEGNE (heap) TS AR BABARRLEH, SEPHNFTHR
A1 i) A4 2

K, PRI AR REE B AT, BRI R, AR R RRATIN ) A . XA B CAAE ESP B P e T (3R P,
Plauger, At Reim e i Fox B BT ARR) , T [lid kG — FX LB iRk BN — TR 2 2R 5, REHEXA—
ANITH:

N HRARTE B AT A, A A

]

char *ptr;

if ((ptr = (char *)malloc(0)) ==
NULL)

else

puts("Got a null pointer");

puts("Got a valid pointer");

K SE A S TR — AN FAERIE O L4 T % malloc, 8] T —/MNEEMIRE 25, FAMBIXA RS, X e L)
b, =AM Z"Got a valid pointer". XA KIFUHLIRIXAER— MR, HFH L INRE &7 AR EGIFEXFHOZ IE# . 45 21 1ER 1)
BRI SRR L, PP ]85 00 7 v RAR AR o (1 R AR i 3 B o A

Typedef

15 Typedef 7& CifEFH PHEM LAY A CEAEREIIRANIFE L7 . ) DU BES MO S, B, 8% N sl 7

#define dPS struct s *
typedef struct s * tPS;

L PR DU R PO 2 L dPS L tPS 1104 MRI S s fRbte BRROEERAE?  CEARATINE Aftar
AN AP R L AR A XTXA R CES R JRED RS . 5% typedef Bif. B FfH T

dPS p1,p2;
tPS p3,p4;

BN

struct s * p1, p2;

LA X pl AR AR, p2 A ASERRRISH, B VFARRRER . S T A T IER M E LT p3 Al p4 PIAMEE
MR PR
16 . CIEFRE L NS, N2 aikmm, mt et

inta=5,b=7c
C = a+++b;

21
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TXA A R A IS I ) — MRS e R RAIAI, LI T2 58 & PAR . RS PE SR T Ab B e ? KA iR 2 1A
FHEPR LRI, ARG AL BRI, G PR AR Y 2 REAL BT REITH AR . R, T AR T Ak B

c=a++ + b;

tk, XA r/Sa =6, b =7, c = 12,

WARRANE S S, BT IEFE SR, MR WARIRAAEE %, BABAICEASE RS R IUIXA 18] 8 R d AL & i — AN K T AR
BRME, AT AT B, B IR T A8 SO P 4 1 135

T, AT, RIECEMoEa IR T « X2 CiE s, BICEWIIONE e, AERUFERROEREE. Wi
WA, 2SR BRI TAERE R 208 . RANEWVFIEA— P4, BORABEIE D TAE, MHEZEHE A

Nigel Jones s&—AMBii, BAEAETE Maryland, ABATEAK NI, FREETEZ AN HIIRAIE 4R B, AR s AR BB R kAE, Al
email HiiikZ: NAJones@compuserve.com .
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CHEEMRARRARIE B

CHBIMAXRGMEBIEL TN

E# R ESE BOHTH I :2005-08-30
S yesky. com

AF T BB AR, ARG AR € R & b, Fn BRI IHE 5 R BRI G F B R 1E e
Jio JTOHBE, ILGMTEE BRAIXAERIAE . EE, I TLGRE ST 2, EIFARIRA R G R I — L #E
M52 A, CHH— M R IRETE S, WHCHIRA R RGO KNS EiE . ZHEIRAR RGN H I LR,
TR RERZE] CEF IR, U T C il S 4 A ST Al R A .

L&t TASCHIW S s TR0 &, b b, ZWRRZHIRAXR GG . SEENHED

(1) DA AR S 4 0 B P S BB, T W) 4542 i DS P A 2

(2) DIECAESABEas (DSP) S Lofs S ARBREEE, T i A/ B 5 e e

ASTCI 1 T2 [ S8 DO T A BEES D po (R AR BB ERBEA T, A E S 2 A=l BRI C 15 5 A . 1l DSP
2 At UV B S OV B B A5 5 A AR, B RGBS QUSRI AR, ANRA ST B T A
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HIRTUHEE AR RG C STy, REMPMBUE B A L FERIIK CPU, TIEIESE T AR JE 40 CPU i
J7—=80186, HE—fro )i (RHURIL) AIEEH AN AR IS A — MEARRIAR,  Ho RS R A . 80186 M-I
A& 16 47, W LLFHER M AR B, AT SRR . C B dn AR BN 32 67 W), & 16 7 4 Betbdk, (%
16 fL N BLN WS, —BiRZ 64KB.

I8 15 158
[ aemEs
1 =
Eats K | —| RS

M
it
O
=
ES

[ e=re |

HYERAM

HFESLHE

FLASH
DZF

ADFDA

Bl 1 RGEREIFLE

PSCAL B A () FLASH £ RAM JL P REAMRA R RA M DW4, Wi T TR, BE NSRS TR 4 &
BAR AL B . ZRGEFT k£ FLASH F1 RAM FRA7 5548k 16 £i7, L CPU —3L,

SEI B R T LU RGUERS, gy i ieE . Ay HAERARR ] ORI 200 B0 Rfh), W] RABeE Hegeid — Bein (A B
I CPU i HF Hh W7 ol ¢ 5 1 6 If 18] 2RI ) CPU $52 H PkT CRABLI B Tl fED

NVRAM (JE5 2Kk 250k RAVD HAT S AR EAR KL, nTUUH TR RGBS S, B SR RS
i L EECET B, VDR AT LSBT I B B AE R JUAZ 580 8 7, bE CPU P/ SCRAF R SE—N 1 CPU KA —EL
RIfEfif ot R, JESCp— I iR B 41T

UART JUI5E R CPU FFATHE AL 5 RS-232 HRATA AL S #6 #, "enl LAZE R #] [ 17 MAX_BUFFER] %715 J5 i) CPU $2 i+
Wr, MAX_BUFFER A UART (5 1 At e 21 7 1 e K2 X o

B TR A 25 ) 5 B AR G AL T (2 o

PAESRAEHE — MBS R IR A SUR G5, SEER RS RER & DS ZTLAEHE— D e MRS, i
T JE SCE AT IR IR AR SE C 76 5 R B9 Iy J5 i, B B #ex i Ja S i H b o

RN ARG 2 R A IR AT AR, i TRA KRS HARHLBEESZ IR, ANrTREAEIL B ek, RARITT
KIASE, DT AR A HARs AT A B B Ak, I NSNS TR AR AT A7 Ao, 276 1ML (Host) g S2IF
KRB, AT IR A X PE, AR5 AL HARHL (Target) S 4L, RN RE P B 881 HARHL_EBEAT A S
W, WA, d R NI [ A 21 H AR S bRizT

CAD-UL J&£iE T x86 ARSI N NN H BAETF A0 5E, '©I84T4E Windows #:E RG22 b, Ak x86 AbF 241 H b
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A HIE L PC HLIG COM 11 (RS-232 ) B LUK I R H AL EigqT, il 2. HL3ER T HFsHL FLASH A7l &% - 1)
monitor F£5 AT A $EME ML Windows THICE-& B H P IRFE 2, SR CPU 29 A7 28 (E A H ARH A7 2= AL 1/0 2[R A

w3

2

Bl 2 AT AR

o BT WA SRR . NAEERE . BREE R BEASERE. PEREIUAL S T A C S AR RS MY %
YR R — N MR, 5 AR E I R AN K WA ERAE 2500 e RS0 1Y FLASH. RAM R NVRAM <05 Frs B S 4 S A
TR BRI Bl B R B R R MRAEIR AR At — 2 HAR R g N e ] L S TR RE AT

FEBATMBRIRIE PR 2L 25 DoC D, KRB M, —FORHIR, AMRMIEMNYE; RN HRE, &
B EASE S

CIESMARXRRERWIEEHZ — LM
EE RESL P HI:2005-07-22

BEELRI 5y

REHRI o0 187 )7 A R ) R, TR SRS I — MR R IR AER 2 — RV eSS [P 7 B AR SE R G 53K
CIB G 1EN P AL IR P W THE S, ZERER R 2 b SR BE ThRE (IR Th REUEAT X 40 ZE T 1) 6 2 e vk A e g — AN %
RGUE AEE R TOMXE), C i SRR P B 75 PR N Mg A

(1) BHREIR—A. ¢ XHER—AN h SXHFRIEE, S0 (h) R TSR L5

(2) FREHR AL e i R SMB R B R B3 T E. h P LA extern SRS

(3) HERNHRBN2REEFE. c XHIT LA static KT HH;

(4) JRIBAELE. h XUHFFENZER ! ENRBNF YRR KX AET € X4 NIF IR, —ICHE B H
s TR RS IR &% B AR R BN ERRR I HAM R A & . .

/*modulel. h*/
int a = 5; /% fEREH 1 0. h 3CFFE X int a */

/*modulel .c*/

#include “modulel. h” /* FEARH: 1 tp AL SAE 1. h SCfF */

24
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/*module?2 . c*/
#include “modulel. h” /* {EARHL 2 thAl S 1 1. h SCff =/

/*moduled . c¥*/
#include “modulel. h” /* {EARH: 3 th A SAE: 1 1. h S0k %/

PAUEREFIO A ROEAERR 10 20 3 WhE LT 4 IAR B a, a £EAN R BT A0 AN ] il B, IXAMIEFE B SRA
i BXFE R o IERIRA R -

/*modulel. h*/
extern int a; /% ZERLEL 1. h XX int a %/

/*modulel . c*/
#include “modulel. h” /* {EALH: 1 thALSHE 119, h S0 %/
int a = 5; /* fERHR 1 1. c XM E XL int a */

/#module? . c%/
#include “modulel. h” /* {EAH 2 th A SHe 1 1. h XX %/

/*moduled . c*/
#include “modulel. h” /% {EAH: 3 th A SAEE 119, h 04 %/

KRB 1. 20 3 #B4F a (935, PRI F — R AT,
—MRARRGEE H B PIIAIR:

(1) FEAFIXEHES, —Pe R X B — AR

(2) BAFThRemEs, HABRKRI DML EESE. MARKER.
LHEFERBAES

Pl ALSS R TR SRR AR ARSI AR, R AT AT — MESS o 12 AR5 RG] LU
AT CGOW BT REERAT) b7 RIS $AT 2 M55 .

ARSI R PAT I H AT — D ZAESIRIE RS (0S), ZAF55 0S IR LS R G LSS, el AR 4545 I Hk (TCB)D
KA HAESS ML DIRE . TCB WARAESS A APIRAS . JUOGS. BRI siBt i ST i da sl . BTG HERSE
BHEAE R LRSS BT I, S BNXLEE B BhAh, TCB GBI RAFBAESS M LN 3" (context) o fE55HI L
OO AN RAT R AR SS T LR, PTE AR R 8, BRSO NS AT RS, RIS A A
SN ARG VI, HTIEAT (AR 55 10 LR SCHAF N TCB, JFKs EERERAT (455 10 LR SCWVE I TCB A
NS AT

RN ZATS 0S (1 IL AL F47 Vxworks. ucLinux &5, ik A3 0S JFAEREA W] K IRz ¥, BATn] LLHAE] 1000
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ATARED S —ANEE XS 80186 ALFRZS K DY RE IR (R SL1K) O NAZ, 1R IEMER AT LI TAE, 752 Bkt O A5 Tk e KK

TP ZALSS IR PAES T7 o, R TR AR RE R K. B, GRZETFHRFHRE LTSN, Hdf
— SN SR YO AT A5 0, B R RS, SN ERF R S AN AR A TR, B AT 45 IR 8
BAESTR T AR

(1) A\ CPU S AL fRI45 € Mk R AT

(2) B 2 gAY startup AT

(3) B BFYF main 4T, 7E main 5k

a. FIAM A BE L 1 45 5

b. WA LA R

c. HEANFEIRI CTPRAAIR), i AL i) AL 2 b %

JP LR A B A P R B L C B F 5. 7 BRIl R #EN T —ANEOmA, I E L7752

while (1)
{
}

AR XS

for (;;)
{
}

AR BCA HVIZIEAE 1055 30 FATI for () BEAL2A, RATFHIA for () 78 C W & EWAE L&A A
AR,

T RLA"E B RIFETER:

(1) BAFRARILIE;

(2) WIN32 27 RFCARH;

(3) MARRAHMFRIEIEIR;

(4) ZERERFRILFRLERERIEIER .

RATRESTREL, KA UG " LA LT, 2. 3. 4 #ATLAAZIEIEIA" . Yes, you are right, {HIEIRAEADIEE
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FERIEE RS 0SB b, R — DB KRR SRS, BRI FE PRATT ZE b B 5 J LA Rt G 2 0S AR E
WIN32 Fefr, AN E—ARITTAG RON 8 BT TR AR RS, AR SR D RE— M mdit T3 A g, f
i, ok TS AR IR R . AL, T2 TCP/TP PriSUAk s ™ ¥ 1 1S0/0ST -6 )2 sk KAT Tt ik
S LR iE?

WA A

printf ("%d, %d”, ++i, i++); /* R4 */
c = at++tb; /% c=? */

EERABNIA) . TR X LA R, PATTH BRI R A P FIEAR 2 A R S SRS S R 1 AR B .

Sbr b, AR RGEZAT R AR H .

T AR AR

PP RN R G H L KR 3, AHEAERRTE C AR TRl VFZ 9 IETT A R AERRHE C 3B n 7% h T (0 52
AT et T AR TP W RS R (ISR), 280 interrupt. #program interrupt ZF. q—ANeR3E X ISR
(RIS, G162 1 300 A 12 BRSO I v BT 55 R P i 2 1) P BT A7 AR H A AR

o TR 5 A B L I T K

(1) A REiR [EE

(2) ANBE ) ISR fe 241

(3) ISR MLiZRAIRERIAE/IMER

(4) printf(char * lpFormatString, ---) BREISHOREANRITERE R, AEEZE ISR KA.

FERTH T Kb, Tl Tdenk 77— BB, AEP IS R b, SRR R W B I N B A, 78 BRI SR A
AT P T A SR A, A G BB B A R A, AT A NAR B

/% AETCH T IBASY */
typedef struct taglntQueue

{
int intType; /* HHIBRAL */
struct taglntQueue *next;

} IntQueue;

IntQueue IpIntQueueHead;

_interrupt ISRexample ()

{
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int intType;

intType = GetSystemType () ;

QueueAddTail (IpIntQueueHead, intType); /* 7&BA\AIREINAHHIFH */
1

FE TR AIA R 15 A5 -

While (1)
{
If( !IsIntQueueEmpty () )
{
intType = GetFirstInt() ;
switch(intType) /* ZAJEIRG WIN32 F&J¥ B S TR E? */
{
/% XF, AT WA TR LT SR */
case xxx: /* AR A" HWTIRS)"IE?  */

break;

case XXX:

break;

o B TR K P W IR SRR PR AN, SEBR I TAR AL th EREPIAT T o
TEAF IR B AR

— MR IX S HGE F N R AT B3

(1) RS2 7 TSR

(2) Ik

a B AF A, WEABIFSHE (I UART Wik B BF R, AD/DA B# W i B R AR AR A5 ) 5

b. K W IR 45 R N R HE BN A ) 1R

/x BCETBER */

m myPtr = make far pointer(01): /% iR|A| void far 354t void far * */
m_myPtr += ITYPE UART; /* ITYPE UART: uart "PRiHRSSFET */

/% REOE T Hp T ) S H L R WA %/
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ben_myPtr = &UART Isr; /% UART _Isr: UART HhIiIR4SARFT +/ ‘

(3) BE CPU §HXIZBEF A 2k
a. WERPEFIL W AE PTO CRIgifE 1/0) AFEHIES ], WIBLE CPU A RIS N 37 A7 i AR #2115 55
b. BE CPU W I ET X% B & K h W el fr, BB 72X QT AL JE i S 5D

(4) REE—RFIEINZ R A RRERE DR B, %71 LCD, HIKFBIP VIR HIR R WLk, LHlsrE. Box
T REEF PR 1 TS b, SLORA AR I $ AR IR IR 88 2 I 1) 55 R 2

C HITH [ % B4k
FEMT S G = R, WL T RIS . OSSR C AR ISR S k. RS T ans: A AniiE.

1M C i 5 P struct SUOUEEH IS, FATTLLA R EEREH struct BEUy— MO EHEMIRIER"2E". NI C
FEFFBEL T — AN ] 57 2K

#ifndef C Class
#tdefine C Class struct
#endif
C Class A
{
C Class A *A this; /* this 754l */
void (¥Foo) (C_Class A *A this); /x 17h: MEIREr */
int a; /% HdlE */

int b;

FATAT AR C 85 F R T )0 R =AM Bk, GRMZ s, (HEEZ R, RATUEHEREdE 51T
B AR DA T A TR LA ) AL C AU ) 6 B S AR H I ASAE TRAUAT A B, T AE TR LR 00 T C 5 2
PRI FE P B AMELR SR 0 5. Bl A R B 5 (R )il BAN I SR 3 BRI 1

X
K

H

AR T IRAN ARG RIS T FIR, BRI 7 . ARSI ARSI AR5 R S R 20
T IR SRR R IR SR o4, R EZR T — MR ARG AP 5 1 F 205 .

THICAE: BRI RS SR IRELIORE I H el g, k. K, ZEd0. THIER s IR

INF3 303 2005-09-21 17:29
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CiE T MARRAIWMIE B IR = WATEAE
E#F REL TP HI:2005-07-22
R TRET

RN ARG gL, 5 EORERE M NAE TS WA, TG AE XTI MOV $84, kR C/C+LLAMI e g fs
T A HE U M 4 bk RE ST . AEIR ARG SLBR R T, 2488 C 155 FaEH BT H A iRt 4o Hdik Ba o0 Y 2581
RS . IR EERIENE S KEEWT LAEN:

(D) 2 1/0 DR $OE AR CPU IAFAd S 1l il /0 2518],  ify HLA7 A 88X 5845 ok

(2) PHAS CPU Z el AR I RAM T4, CPU SRR X 1 RAM IR B76 (FRh mail box) H'E WA LILEX 5 CPU =
Az

(3) BEIRCAE ROM B FLASH [ 5 B IC BITe i (R L7 AN 30745

-

unsigned char *p = (unsigned char *)0xFO00OFF00;
*p=11;

DL BRI i X AE et ikl 0xF0000+0xFFO0 (80186 {3 16 47 Br itk Fl 16 {7 kA Hitl) S A 11,

FEAE DLt stk Fig BN, SEPE AR BT A8 B R AR 10 & R T iR R AR . BBl pH R INETERE p=
0xFOOOFFO1, # p FgIA) int, B:

int *p = (int *)0xFO0OFF00;

p++ (B ++p) 45 RAE[H] T p = ptsizeof (int), 1M p—(8—p) MIZEH L p = p-sizeof (int) .

[FIBE, AT

long int *p = (long int *)0xFOOOFFO00;

M) p++ (B ++p) &5 LA H T2 p = ptsizeof (long int) , 1fi p~(E-p) &5 IE p = p-sizeof (long int).

CfE: CPU A pBafrgutt, W C &5 1REH AR R O BImRA K BEAE A SO Aok, BEARX — nO0 T AR EH B AT
WA R

EikJEisiay
G EEERAR LR = i)
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(1D C 5 pR B0 BN T bR B BRI 2 AR £ AL A v st ik, DRT ol o 2504 vl L ECER IR 2 4 170 B BRI T

(2) IR EC bR EAE [T RS + S BRI AL B+ VAL E AR AT E R O (3R A R A R 5 By H AR AR

T 1) o HLHE IR S CPU 1) PC 27 474%

3) PRy oR B0 R AS T A Bk e B 5 — N L BE R OTIY code 3BT, BT CART LU R — AR AR AN A7 A8 1) bR B S A
LN

(
7 iE

THEE AR DRI AT — A K2 (RO TFENLRELY b, PR ykR], 186 CPU JH 8)) 5 BkFs 2 405 Hutik OxFFFRO Cff

W C 55 fr41 /& 0xFOOOFFFO, 0xF000 JhEtHiuhib, OxFFFO NEXWNIWAE) 4T, HE N pIfCHS .

typedef void (xIpFunction) (); /* BX—NESHE. HLIREIRE R EIREHR B/
/* BX—AEEEREE, 181 CPU B3 G idT 58 — &5 S AL B*/

lpFunction 1pReset = (1pFunction)0xFO0OFFFO;

IpReset () ; /* VAFHEE */

FELL ERIRE R, FARARA G UL A B, (H2RAENPAT TIXFERIR B . 1pReset O, B Sk Bl

BTG AE, BRI CPU JE )5 55— AR AT I FR A AL R

i MELE, WIRSEGH; RATLIAA MR REBUAR R, AR ERRR

A AT !

]l vs. IS HF

FEMRAN KRG B W AF S A AR LE R G g R I 5P A% (R 2R, X DO IR A SUR G A A28 TRAEAE 2 0 A FR
(1, AZRE A R 2 AR PR S BURGTI J 5t

BT LA — € BALRUER ) malloc F free Xt HEL, GRARE HIXFER —BRE 7

char * function(void)
{
char *p;
p = (char ®*)malloc (:+*) ;
if (p==NULL)

o Jx BV p HOBRAE */

return p;

}

XA AR function (), F5E function FEhZ&HIE N AL G KL free, WITF:
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char *q = function() ;

free(q) ;

IR B ANE B, DI T malloc A free e N BLI SN, RI7HE IR, A0 ERE B0 Jst U AN a2 1A
Ja, = T EAC IR A R, ORI AEEHT function o AR i 2208 L 4 84017 !

IEF LR AE R T AL i A7, IF(R A function B3 WIF:

char *p=malloc (+*+) ;
i f (p==NULL)

function (p) ;

free (p) ;
p=NULL;

T B AL function WSS p, W'k

void function(char *p)

{
o /4 — RN p IR/
)

A b, ShAR WA AT DU BRI B B 0 TRl 7, A MR ER A L IR ARG r] LALLRY
K RREBBCRONE,  TJCVR AN iR . BE3E, LA OR Ny 25 i ol (0 0t ek o LR i D 09 B R e i T Bt )
7)o

2 s

(1) RATRefiE A, BHANRBEA N (REET —PRER R, HABITRRRAFMBET — MRALFE#
ARRA);

(2) MREHFEBRE, WEEE - EEHMREHERIIT, 7 H nalloc M free MALXT HIL!
KEEL const

const FWRHE"HE". DU FAUSKIhRERH B, B AKM, WRIREAFIE AN, 1mHELErRy
ABNCRAT Z4F, WA BRI L — AR

const int a;
int const a;
const int *a;

int * const a;

32



RT Embedded hﬁp:waw.knntronn.com

‘int const * a const;

(1) KT const AR AL AR M AR A KGR B, 722 E SN const B Y RIRAT
BAZHAERBIANASEES, BT MASE . A2 NESIE, AU T VRS S EGITE 547 const ¢
B, VEIBT AN R R AR, R T RR N S

(2) A PEHE B const W] LU 1R 2SR AR MO ORI IS5 S SO S5, B ik Ho A e = ARG B ok, XA
A LA D bug B H I

const fE CH+ifi F PGS THER &, M CHEFPIUEWE: “HEERIIREAR", 7T UFKH " AREsE K
A" GEANUELTARB O, (HARAERIE T C i E ™ const MIATD, EG I B 2K 3 B4R L g Llstdefine
e L HHE C R i R R R AR :

const int SIZE = 10;
char a[SIZE]; /* dEik: ZmiEBBAANREH B & */

FBEE volatile

C i & g BEas 2o P 5 IR BEA T A4, B A RS«

int a, b, c;
a = inWord (0x100) ; /*BLH 1/0 Z3[A) 0x100 ¥ [ (K N BAEN a A8 &/

b = a;
a = inWord (0x100); /*FIEH 1/0 Z50H) 0x100 i I 1 BAFEN a A8 E*/
© = @,

IRT e AR LA -

int a, b, c;

a = inWord(0x100) ; /*i3EX 1/0 7% /8] 0x100 ¥y I[P RAFN a AR &%/
b = a;

c = a;

EEIX RIS AT RE P 2O 8, i T/0 =% 00) 0x 100 3iig 1A A AAEIAT 38— R A JG O SR e 5 OB fE, 0
FLH 2 IR N A S 58— AL, b AT ¢ IMEINAZAN ] . £EARHE a 1E SCRTIN L volatile GBS nI LAR 1E 4 1%
AR, IR R

volatile int a;

volatile ZEWAEH T T JLFE I :

(1) HATEZWEETES (. REFES, FIPRIAERETI;
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@) — A HERS TEFPSUREINIEAZIZR (WREERER);

(3) ZEBENHFHILMESHERNERE.

CPU FK 5t s AL A —Bsb 2t

FEW SR HIRE], AR EES T CPU P RA - EURAE ARG, B0 TRETATIIE, ik CPU T K517

AL T A5 . 80186 MKy 16, 1fii NVRAM AL 5 K 8, ZEXFIEDL R, FRATTHE 20 NVRAM $24L 5 745, 7
MR, R

typedef unsigned char BYTE;

typedef unsigned int WORD;

/% BREINRE: 1 NVRAM HR 1y

* 240 wOffset, TEZHUAZEAHXS NVRAM JEHbhl 1) k%

s JR[A]: IR

*/

extern BYTE ReadByteNVRAM (WORD wOffset)

{
LPBYTE 1pAddr = (BYTE*) (NVRAM + wOffset * 2); /* M AfWEEEE X2? */

return *1pAddr;
1

/* BRETNAE: 52 NVRAM 7
* 240 wOffset, TEZHUAZEAHXS NVRAM JEHbhE 1) k%
* IRl SRR
*/
extern WORD ReadWordNVRAM(WORD wOffset)
{
WORD wTmp = O;
LPBYTE 1pAddr;
/% BEHORAALFT %/
IpAddr = (BYTE*) (NVRAM + wOffset * 2); /* NftAfmFEE X2? */
wlmp += (*1pAddr)*256;
/% SRS */
IpAddr = (BYTE*) (NVRAM + (wOffset +1) * 2); /x NfFAImEEE X22 */
wlmp += *1pAddr;

return wlimp;

/% BRBINRE: W] NVRAM ' — A7y
* B4 wOffset, 5 AMEEALXT NVRAM SEHbE i) fiids
* byData, A5 ANKIT-

%/
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extern void WriteByteNVRAM(WORD wOffset, BYTE byData)
{

/% BRELTIRE: [a) NVRAM 5 — Ao %/

*ZH: wOffset, B NALEANRT NVRAM Bl i) (s

* wData, AKE ANHKTF

*/

extern void WriteWordNVRAM(WORD wOffset, WORD wData)
{

FuTl El: Why (wfs 23R LL 29

FHE: EAEK 1, 16 47 80186 5 8 {77 NVRAM 2 [A] F3% H g LAtk 2k A1 X6 5L A0, CPU A& (1) A0 55 NVRAM ANi&EHz. AL,
NVRAM [y Hb ik H e 2 B Bk, st vk BL 0x10 by Bafy fip gk !

R 3
CPU  [%, T
ROL8E | At dg HVRAM
bo
sy

K 1 CPU 55 NVRAM Huhl 283 %

T oI So why 80186 (fyHulibk A0 /L5 NVRAM [#) A0 3% ?

FE: WA (ITEY 2 GEbUSIREY, IR IHE T 26 TSI e A\

B

ARG EEYHE T AN REE C G b WAEBRAE AR DG TS o FAR PR N TR G TR e . sAURE . S A A7
const K& volatile KRHEEFAFMIANREIN, MR C B FRFBOMMRREAZ R M ITATO LA M R T RidEr)5,
BAVR OGS T CUEF I 99%, P C i 5 SOk AR IK 1 T B 7E P AP AE Th A DL

BAVZ P EIRA R RGP C B FUATRYF B, 99%2 BRI LSRR I N AP B R ) !

WA ZgAE, IR C B

WERRE C S, WIREIRE
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WERORZARED, HIREIRE HdREr !
C il 5 ARG BB Y - SRt

E#F REL TP HI:2005-07-22
eSS

DUE SR B, A KRZE P A ZAE I MIF AR e BB, AT PR ity ZEPR AR AT IR A DL 7 b 22
BoRIIfE. B, — AR LCD BB i BRI R T P R A B e RO BRI REMI A LCD _EAT
B s &R WIS R E AL N R R T A B DU

IR RESE R, WA, s AR THSH BT RBEAE R T R A% 23 (A7 B U PR A% IR DX AL R U HE 51
1, W ANFR SN WX S, BN FNEFII T BN XAEK 94 ANBE, LSRR P AL E . K
Ue, BUFAEDCFEER I RARL BV AR 94% (XS -1+ 510 95 1 2BV EEZLL 0 ATJTaaim X 5405 BL 1 A TF
gt e AR b DA R Iar, BT (945 (K5-1) 425 - 1) % DMPCF R AT F 04, DL 16%16 mBE T
], AN, (945 (X5-1) + (A5 -1) ) %32, PUFFE AIZAL B A 32 71 {5 Bl TiZ 7 1 7 HAE B

TR RN RGN S, FATT ACL AU PR AL B o (ER R AU SR A DR DA 0E T L
TRILAN? EAF I

M

X

# define EX FONT CHAR (value)
# define EX FONT UNICODE VAL (value) (value),
# define EX FONT ANSI VAL (value) (value),

S X iR

typedef struct _wide unicode font16x16
{
WORD value; /* A *x/
BYTE data[32]; /% “FHIAIEE */
}Unicode;
#define CHINESE_CHAR NUM -+ /* V73 */

TR it I H A -

Unicode chinese[CHINESE CHAR NUM] =
{
{
EX FONT CHAR(”ML”)

EX FONT UNICODE VAL (Ox4ela)

36



RT Embedded hﬂp:lhnrww.knntronn.com

{0x04, 0x40, 0x04, 0x40, 0x04, 0x40, 0x04, 0x44, 0x44, 0x46, 0x24, Ox4dc, 0x24, 0x48, 0x14, 0x50,
Oxlc, 0x50, 0x14, 0x60, 0x04, 0x40, 0x04, 0x40, 0x04, 0x44, Oxff, Oxfe, 0x00, 0x00, 0x00, 0x00}
I
{
EX FONT CHAR(”H”)

EX FONT UNICODE VAL (0x4e2d)

{0x01, 0x00, 0x01, 0x00, 0x21, 0x08, 0x3f, Oxfc, 0x21, 0x08, 0x21, 0x08, 0x21, 0x08, 0x21, 0x08,
0x21, 0x08,

0x3f, 0xf8, 0x21, 0x08, 0x01, 0x00, 0x01, 0x00, 0x01, 0x00, 0x01, 0x00, 0x01, 0x00}

b
{
EX_FONT_CHAR (" ")

EX FONT UNICODE VAL (0x4e91)

{0x00, 0x00, 0x00, 0x30, 0x3f, 0xf8, 0x00, 0x00, 0x00, 0x00, 0x00, 0xOc, Oxff, Oxfe, 0x03, 0x00,
0x07, 0x00,

0x06, 0x40, 0xOc, 0x20, 0x18, 0x10, 0x31, 0xf8, 0x7f, Ox0c, 0x20, 0x08, 0x00, 0x00}
I
{
EX FONT CHAR (”f}”)

EX FONT UNICODE VAL (0x4ef6)

{0x10, 0x40, Oxla, 0x40, 0x13, 0x40, 0x32, 0x40, 0x23, Oxfc, 0x64, 0x40, Oxa4, 0x40, 0x28, 0x40,
0x2f, Oxfe,

0x20, 0x40, 0x20, 0x40, 0x20, 0x40, 0x20, 0x40, 0x20, 0x40, 0x20, 0x40, 0x20, 0x40}
}
}

B R E DU IR, U 2K v A A A g SR PR AT ] PR BRIV R gR A A o 0 SRR A0 7 A A v A
W R AN HES, T LA = 73 28 33 B e A 2 4R B D7 K 7 A

AR ALV NIRRT AR UERE A AR R 4584 o

RGN (B 7~

MCNVRAM ] EASEECR ST IR TR], R G0 B Ai B NVRAM 7 A AR o W R BRI — S I () R /6 LCD B SR
)7, A3 DR RO I TR AT SRR TR, IR 60 B A4 IR BiAAE, 60 7-ehA+T — /N A2f, gk
ATV AR R TR LAY IS 18] B B 58 A JFTRDET— K, R BR 7 KR AR S A

AN I NESBATHET R 75 e B0 LB S A 0 A /N s r s B, VAR R R AR AR I A BB

HEIR,

‘}{

extern void DisplayTime (+-*)

{
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static BYTE byHour, byMinute, bySecond;
BYTE byNewHour, byNewMinute, byNewSecond;
byNewHour = GetSysHour () ;

byNewMinute = GetSysMinute () ;

byNewSecond = GetSysSecond () ;

if (byNewHour!= byHour)
{
ok BN */
byHour = byNewHour;
}
if (byNewMinute!= byMinute)
{
- /xSRIy */
byMinute = byNewMinute;

}
if (byNewSecond!= bySecond)
{
VAT VN2
bySecond = byNewSecond;
}

}

XA BT BUBEAE ) C 1R 5 P static KREEF AR AEN . 2988, 78 CHiEE 8, static BAT T N AM

73, E AR AL A ek BB R R T RO TR, IR E IR R R T AR e B TS Bt
RN

NI, PN, Bk EEERREE T, W T s . BE N RAR T, AR R s AR R L

Hf, BUEShEZ A PrEk, £ MRAXRSN LD _EAE s, A Bh @ &5 . BOA EIF s rh g a4 i 5
Picy nris4: SR

(1) BAERS, —DNRIERGREEIATIN WA 5, TRIET AR5 MR, TR 2

RSB R

(2) BHEMNSE, — BB IR, DU EANREE ] I NAZ YIS R —hydm  ;

(3)  WAEIE:, — M BCR L e, Y TGRSR T N A ARSI N F B 2, TovA AR A€ IR I TR 52 ks

JE S5 -

Pk, BRI S EWRA BT BAE RS, B MY, B ZEUE, ORI ERINERT? Jril, SRR AL 5

FfE A%, AR AN B AR T K !

£ 80186 J it IR A KR GE R, AT ZEAS B AE P 52 I 5 (0 b WA DN P s I 4, 6 P 9 i 2 D 288 ) A

IR . AER AR xxxx" ik B 58S H T, Ok A G, TFFA ShowDot:
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void ShowDot ()

{
static BOOL bShowDot = TRUE; /* F}—{RA0M% static REEFHIE )] */

if (bShowDot)
{
showChar (" :’ , xPos, yPos) ;
}
else
{
showChar (" 7 , xPos, yPos) ;

}
bShowDot = ! bShowDot;

RHFRAE

BN N Z GO ZS FHILT, AEX T, RAPEE D], AE C il s Rk 2] 1 i o 5 8 A, 4K
P2l R A 25 1R SR !

EHBAENRE, PO T, SN DR

i eer oI
ze— {2 || ze= || zem |[ 3
S SR ]

SORDVRAE 07— — SIS AR T, M R R AL TS, et B4 1) OK. CANCEL B2 I I i £ o
SHLNS IV 2 AR BR PR H . FRE 28 PR AR A -

/% $%F OK i */
void onOkKey ()
{
/% FIBTEAT A FE R BFT Ok B, TR AHN AL B R 2 */
Switch (currentFocus)
{
case MENUL:
menul0nOk () ;
break;
case MENUZ:
menu20n0k () ;

break;
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/* &1 Cancel B */
void onCancelKey ()
{
/% HIWTFEAT A B SRR LR Cancel 4, VA FIAHMN ALFERR % */
Switch (currentFocus)
{
case MENUL:
menulOnCancel () ;
break;
case MENUZ:
menu20nCancel () ;

break;

B R, FIXHEMT

/* R R R AT +/
typedef struct tagSysMenu
{
char *text; /¥ JEHFCA */
BYTE xPos; /# SEHAZE LCD Lf x AsbR */
BYTE yPos; /* SEHLLELCD LM y AkkR */
void (*onOkFun) () ; /* FEiZCHE F4EF ok SEMACEE R ELTRET +/
void (¥onCancelFun) (); /* fE1%3EH EFT cancel BEMIALER R E TR ET */
} SysMenu, *LPSysMenu;

MIE SR, Uy EXH

static SysMenu menu[MENU NUM] =
{

“menul”, 0, 48, menulOnOk, menulOnCancel

” menu2”, 7, 48, menu20nOk, menu20nCancel

” menu3”, 7, 48, menu30nOk, menu30OnCancel
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” menud”, 7, 48, menu4OnOk, menu4OnCancel

OK %11 CANCEL % (1) b PR AR Rl «

/% %N OK B =/
void onOkKey ()
{

menu [currentFocusMenu]. onOkFun () ;

}
/% % | Cancel g %/
void onCancelKey ()

{

menu[currentFocusMenu]. onCancelFun () ;

}

FEFPHORRTRIAE T, T ha BATRAF Il bkt BATTALOCRI ] 1T et G e JUARL, LR P i Mg b, L

AL DA T B SR P I TS 00 FAE R GRS INEE 2 (M3, M0 AR Ge ) Fac B A B R B DR ANAE

05, EAR T
EHL MessageBox ¥t

MessageBox PR%L, XA~ Windows gmfe AR, ARIEZZ/DNITE B —XH B R BB IR —IRAE
Windows HF|H MessageBox fiithh “Hello, World!” X iFAE R B &7 UG ? Joikgirl, XA ERTEH Z /DR %)

Windows ZmFE & M MessageBox (“Hello, World!”, «=+) FFER I  AEBRARI AL, T2 AEE — AR, IUA”” Hello, World’
TR, BIEAIIREFR, HAE” Hello, World” BV EXANUEHEREMES .

Hell o, Horld! | Hello, Horld!

K 2 8L Hello, World!

B 2 g5 T PRI ZR L) Hello, World XAEHE, —FHEAT #iE”, —MIEE"#E” "BEH". 21, MessageBox

i, i AN PSR IR 58 4t ks 8 i /e SR g

MAR ARG H A LFATELME MessageBox, ¥ TFHIgEmA, BMNFTFEBER L, — MR MessageBox pAEUA -
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/>l<>l<>l<>l<>l<>l<>l<>l<>l<>l<>l<>l<>l<>l<>l<>l<>l<>|<************************

/% PRELAAFR: MessageBox

/% DhReui i B SO AE, BoRBEEE A S AE B

/% ZHGIW]: 1pStr —— SR P IART R A R

/* TYPE ——— % ti#%=X (ID_OK = 0, ID OKCANCEL = 1)

/% GR[EME IR [ADTEHERSS B8, A PR KEY_OK, KEY CANCEL
/>l<>l<>l<>l<>l<>l<>l<>l<>l<>l<>l<>l<>l<>l<>l<>l<>l<>|<************************

typedef enum TYPE { ID OK, ID OKCANCEL }MSG TYPE;

extern BYTE MessageBox (LPBYTE 1pStr, BYTE TYPE)

{

*

*

BYTE keyValue = —1;

ClearScreen(); /* VHBRBEH: */
DisplayString (xPos, yPos, 1pStr, TRUE) ; /* B/nTFfrE */
/% ARAERTEHESR R P R Wonifie . BUH */
switch (TYPE)
{
case 1D OK:
DisplayString (13, yPostHigh+1l, ” #fi5€ 7, 0);
break;
case ID OKCANCEL:
DisplayString(8, yPos+tHigh+l, ” #fi5€ 7, 0);
DisplayString (17, yPostHigh+1, ” BW 7, 0);
break;
default:
break;
}
DrawRect (0, 0, 239, yPos+High+16+4); /*x Z2fHI4ME %/
/* MessageBox /&M A X IHHE, FHIEIZAT, SEFF&EE */
while( (keyValue != KEY OK) || (keyValue != KEY CANCEL) )
{
keyValue = getSysKey () ;
}
/% IR [BIFEEESETY *x/
if (keyValue== KEY OK)
{
return ID OK;
}

else

{
return ID CANCEL;
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PR R E S AP ERAE VOHEERAE T MessageBox s T AE AN ? ST AL RSB BIEAEMA KRG 1
I LITN .

:agil:l:

AR AR SCE PR IIVERIRI R, 3R TIRA ARG SE BTy i 2RI W A BTk, RS e,
TATHREA AL LCD s SLANE) Bom WA BT IR 3

Bt J SN R G A 2 A, 00 H TS 2 Bk S IR R R B BN, R AR iR AN R S
RELIIER Y, B MRS L.

C itk g AR AR IIE B R T A A
E#F REL TP HI:2005-07-22
AbFETh RE

DIRESEA 8L T, F 2 S IR 2 1, P D e B i e B A B ek [ A T AN R I SRR o il an, = i i
K 1.

=B XX REYY wE Z7 iwE...

K1 s

MM AEBRCE XX _E4L R Enter B2 )5, m it D4R T BCE XX S, Wi 2.

EE X

iR 5] RE VY = wE ...

2 UIHREIBCE XX i

REFY U e A T A T8 — T, A 2 T PRy R Y O 2 (1 Sl RESEEAL P pR 4, Ty FLORAIE RSP IS4, i —
AMEAH IS (1 1)

RFRATTRE R WIN32 g FHEI % 07 8ES, ME (message) BERIEL AT LI RIIHE, 1268 1109 B AR oR 4
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(J&—A> callback P#D FEBER M, MAEIZE 1 B AL EE & Hrh, SO BRI T T 2 0 10 e (R0 1 A 2 b 4
AT, WINS2 AR TN A 1, IR B RS DL R R R

FATIN 22 2 B AL -
(1) KA m 2 o WINS2 ARSI 1, R R e Fon s G, #24H15%) BsEd 1z,
(2) @R mmsft— IR E " F AL, X BRI BV S

(3) AEF i (H RS T R AL B e herpr, AL SRR Y T £ iR, IR I N R I F B A BE R 4

[ WERITER . R R BERA R A o/
struct windows
{

BYTE currentFocus;

ELEMENT element [ELEMENT NUMJ;

void (*messageFun) (BYTE keyValue) ;

I

/% I EACEE R AL */

void messageFunction (BYTE keyValue)
{

BYTE i = 0;
/% PAFERITER */
while ( (element [i].ID!= currentFocus)&& (i < ELEMENT NUM) )
{
it
}
/5 TR */
if (i < ELEMENT NUM)
{
switch (keyValue)
{
case OK:
element[i]. OnOk () ;
break;

AE T 11 AR SR AR B R 50 U P AR 7 3 4 B R BRI RSB T T R R, IR FRATT AN WINS2 G fErb 2 2 2. Gife
BT AEES, ARZIARVIAGEAIEN 7o Fe by (1 AT AR RO JPT AL, S g 17 Rk 32 3L
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EIRAGIT o, AR IRA B ABUHE AR — A, AT AT A S MFC T Ab T MESSAGE MAP (177355, Befl T4 7T A% 3] MRC 52
SULARERB 2R ST 1 st
LS

DAL TV | &5 2t NP e A VA WN 11 PR - VAT 9 AN 1S 1 < e w1 R M T AT VAT MG 7 TP QR4 7 T D R | o0 (P SR ST
LA SKAZAL B A E, DT RS B AN i de 7 U 8 L E A, R AR IR Ak«

/% P EC NG Rk x/
typedef struct taglnputNum
{
BYTE byNum; /% FWCHI S HAIRAE */
BYTE xPos; /% HUFHINLERE#E LI WoRALE x AR */
BYTE yPos; /* U FA{EhEAE LI RIRAIE y A5 */
} InputNum, *LPInputNum;

IR AR AN FOT OE SRR, FIECE R 1A AR — A e B A

InputNum inputElement [NUM LENGTH]; /% 2O ) Er s AHIEA]L */
/% BT I AL PR R EL %/
extern void onNumKey (BYTE num)
{
if (num==01 | num==1) /% HEH —HHIHA +/
{

/* {EBtRe LR I %/

DrawText (inputElement [currentElementInputPlace]. xPos

inputElement [currentElementInputPlace]. yPos, “%1d”, num) ;

/% BEANBRES A TR */

inputElement [currentElementInputPlace]. byNum = num;

moveToRight () ;

R — R N A AERR AN MBS i, A5 7 B A B e Kbt ] AT S5 LR e, (R Y AR B s

BIEA P EMA

ZRELSE 2 MBI T, £E58 2 11K onNumKey pRECHR, USRI T HC v 104007, DRI BA o SR S A D017 30 il , %
UNELREAG AR XXX K, Horide:

/% N 2 BEGIEHE A A oA e . XXX %/
void convertToXXX ()
{
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BYTE 1i;
XXX = 0;
for (i = 0; i < NUM LENGTH; i++)
{
XXX += inputElement[i]. byNum#power (2, NUM LENGTH — i - 1);
}
}

[z, BAThnT Be T AL B A s LA R B L, R Bl Tt ity EERENS S 1 etk

/% WA REBHREEA S 2 BERIEE AL : XXX */
void convertFromXXX ()
{
BYTE 1i;
XXX = 0;
for (i = 0; i < NUM LENGTH; i++)
{
inputElement[i]. byNum = XXX / power (2, NUM LENGTH - i - 1) % 2;
}
}

MIRAE BT, U EREE 2 BEHI, ] power PRBAEARMFMILESE, HE O BALBRAERCE oy, Al
BUZA T BRI . AR, W A 2B, power B EEIVEIEME—[RIEFE T .

I%gg
A th TR BRI KA Ja T DIREREALEE . MU BEAREE RN P N B, SRR BRI T DB A

P75 XTIy AL By %, B LCD bkt Windows ff IEAT2REE, SR T HOHT UM AR e b5 . B4 A L v UK s

Ko

TSP IOVE 2 RUECEATAIE YR, DT, ASWTEEL I SR A T RS SEA T (KA i B 57 JC N o BT 2 i 227 K
PEMETE CRE, —NEA ISR I B2 M K RTE D, ARSI g Oy O+ (B JAVA), RESR, W AR K
W TER=MEE, WEHE S RN AZE AT DR AR 1, SRS " Rl ™ e,

CitiFIRA N RGN PEREIAL

e RER TP HIE:2005-07-22
i FH 72 e X

{ECEST, FRFANRMBAME— 7. N TIMARRRNS, N 7T EEERIMEREESR, Z2—FRIFrIE
17775
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B ANRME R MIN . XA ERAPIDNSEOFR PN — A

BRI

‘#define MINAB) (A<B?A:B)

IEAAE -

|#define MIN(A,B) ((A) <= B) 2 (A) : (B) )

TR, BINTEME =

(D) X8 R

(2) B XAREE, HAMTHER LA SH;

(3) & AT ReF=AEBI1E A .«

A

|1east = MIN (xp++, b); ‘

FERF N -

[Gpr) <= (b) 2Gepr): (b) ) |

KA R HG TCTA TR .

PRI AN 45 2 AR N BIE TN 2407 .

fEREFFRRE

MR EENERR SIS, HERE VIR AL, ANESOCRE AN ik, ¢ EERM T MR, BIEAE
WA XA A IRAE CPU I3 A2as, AN, ARFEUT R NAE, T EEMN TSRS, WA, i
EMVEIFTE registers X TARMREBULZ MG HIAZ AR A S S48 T I AR 18 v] 5 SCR S A7 A8 A0 i, TR o
UL W A7 88 A RN e A i ¥

(D) RAJREESRRNIES AW LUE SOy AR PO R R Tl &, FLHR SRS A48 T7
AR AAREE XN A7 a2, B Bm A, BN RAR . il static 288,

(2) register & AN RKE T, SRR ETGZZRBAET AT, (HE Az ] R 2 AN 2 IF AR L
N FFAF AR, MR PORAE TAERhas T, B HIPAIRES (7 Crr 5 7 AN I BB T inline).
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N AR A A SRR ]

/% K 14243+ +n [{H */

WORD Addition (BYTE n)

{
register i, s=0;
for (i=1;i<=n;i++)
{

S=sti;
}

return s;

}

AFEFPEIA n ks 1 A s HBEEALH],  DAIEAT € SO0 3 A7 248 h
PRI

TP HHOGS I TA) SR8 20 870 T DU A I ok S, DU SR F i 2 fem . (HE, THRANII B g AL 2 —1F
PR A, AL AN IR, DAL B AR BTV G (1 B0

EFEFH, fEfE— 80-20 JEU, B 20%[FREWFET S0%IFSATIN A, P IR E SO, B e ot i
20% AR

RARX CREFHERMAAELILSR, WE CEFPEEMEA _asn{ } ARILHE:

/% FEPRAENSEIEA N, &5 RAFWRB R4 — R ET */
int result;

void Add(long a, long *b)

{

_asm

MOV AX, a

MOV BX, b

ADD AX, [BX]
MOV result, AX

M FIRE A
HIGEWI I CPU XS & Al il 4 A U5 [, A 2

CPU EZBRAM > A4MESFEIZE RAM > 4MEBF35 RAM > FLASH/ROM
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X T REEACES, T2 7F FLASH B¢ ROM t, FRATTAT LAk CPU B2 L rP it BUAR AL AT, (ELI 5 IX AN S — AN I,
A B IAE R G038 )5 K FLASH 5% ROM HH 1) H ARRALFE DU RAM w5 FEAAT DA B AT

XFF- UART 251845, LA — 2 25 & 1 F2U BUFFER, ATV R AE BUFFER #% (53 5 5 7] CPU $2 H . @l an vt &AL
Ly fE ) H AR RS-232 AL 1B AP I, ANEC 13 E UART L B2UC S —AN BYTE 5t ) CPU $& - W7, AT JG T TR 9% A it b R e (7]

L SR B 1 4 BE SR I DMA 7 B2, 3R DMA S2H,  DMA 3 77 2 AE S A b B 25 R0 A7 i 15 SRS R I ke e v
HHAR AR A AL P, 0T AR R L R EAE A WA (MR . DMA J7 U 2 Bk 7 50, el 1
CPU XFAMBEITTI, HE— b4 T CPU SAMRIRIFAT A RE L

ERALRAE

] C VB S AL AT T LA AD> BRE AR Ia 5. FEVT SONURE 7 o Bedis (07 2 m] DASR AT 1 e i oz, BEag EnT LA
M ALIE S RS A IS EAERAT, I, SR (AL B AE T LA RO R s AT IR . Z501R

/% JTHE L %/

int 1, j;

i =879 / 16;

j =562 % 32;

/% JTHE2 %/

int 1, j;

i =879 >> 4,

j =562 - (562 >> 5 <L 5);

T BL 2 IAEROKTT A7 7/ % BT IREIE A, R B RE 37 < o> M T DR BB E R . [k Tl
SR A LI LU BB 5K

C BT ALIEHRR T T LI mis 5K, ERAXREMNHEET, S0 — MR, mH-a) 2 e
AR @O 5 (. JE C) #14E, XBRIR AR RS Mg FEbE SRR P 130 3 TR 25 A7 ge b4 T
Ve, 2, FRATMIE AMI86ER 7Y 80186 AbHH 2% [¥) - KT b il 2 il 25 A7 s W 264K 6 AL B 0 Py 2), Sl i
e

#tdefine INT I2 MASK 0x0040
wlemp = inword (INT MASK) ;
outword (INT MASK, wTemp & INT 12 MASK) ;

TMPRHAZAL B E N 1 AR -

#tdefine INT I2 MASK 0x0040
wlTemp = inword (INT MASK) ;
outword (INT MASK, wTemp | INT 12 MASK):

FIWHZAL TN 1 AR -
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ftdefine INT I2 MASK 0x0040
wlemp = inword (INT MASK) ;
if (wTemp & INT I2 MASK)

{
e /R AL 1 %/
}

FIRTFFAEMAN R G S R o AR o WL, BT 2 [ B4R
Bk
FEVEREDAL TT T AGZ T T 80-20 #E#, ANEALMALF HITA KR 80%, X L5710 ICH]

T8 S C W R SIS R Z I RE 1T AN FL o B P AR R T8 e 73, AR EAEA I AN R pR B, R T 2R 1k
FERETF fE ML eI BOR 25 R, % 221 e ORd B Ab 2 o IRIBHIER, FrvE C RAHE G CH+H inline R TIRE,
inline pREHEE TG H A2 4 A .

FEFH A AE AR A B NIRRT P A AR A 2 B R P AR I 80

BT g EIEIAN, AR ARG RISAT AR, BRI AR AT S R T RE A A R BE 2 B 5 AR kN s
FEITHS, Blnyde b i e, A DMA f& b7 5%

C/CHiE 5 void M void ¥REMEZIRR

1. KR
VELA)E AT C/CHE R void & void ToEH AR HBIAR, DM/ [ HUBL T —Sh8 i, A SO void 65 IR0 & Sk
FFRDE, R void % void 85 Rl T 7 v 5475 .

2. void & X
void (RS “ToRM” , void #h “ToIRMFREL” 5 void *n] LR IAAEATSRIY R Hd .
void JUP AT “VERE” MRBIREFIIMER, RO MCREA N2 > void 228, ihBATAE RKE -
void a;
AT 2 A, $7R “illegal use of type ‘void 7 o ANid, HMfi void a (giit A4S, SBBATTSbrR L.
void FLIERAEMIEMAET
(1) X ERBOR [ BRE 5
(2) MERBSEIIRE .
FRATDREAE 2 =500 DL = AT HAR B ]
ARPTES, GRS pL M p2 MSRTUAHIR], S A FA T UESAE pl A p2 8] FLAHIKAE ;02K p1 A p2 45 AN R AR ST, a2t
A P R TR SR Y e 438 S AT FE A8 ST A T R o SR AL e ok Ze 0 et (2R 2
(ZEF
float *pl;
int *p2;

pl = p2;
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Hdrpl = p2 iBf)osgmie s, $#28 “ ‘= ¢ & cannot convert from ‘int % ¢ to ‘float * 7, M N:
pl = (float *)p2;
1M void *WIAIE], AT ZRAPFREHER T DL IE S &, o Tsdt A7 o bl 2 0 4 46t .

void *pl;
int *p2;
pl = p2;

EIXIFANEIRA , void sl i UCHT s A He et IR 25 JL e R R EE . RN TR wi DA “H2RAL7 , i “AH 244”7 W)

AR TR o EPARMIR, BATTLAB “ BARMZ NHZEN” , ARG “ANZETFN” 8 “ANELZN” o NHRTERHPED
it

void *pl

int *p2

p2 = pl

o8 “ ‘= ¢ . cannot convert from ‘void * ¢ to ‘int * 7 .

3. void fR{#
L void S i F R

AN — WREBRAREIE, WANFERN void KA

ECIHETH, AR PMEET IR E MR, St aeVE IR M RME AP . (HE 2R RHNR DA R void 2874, {5l
add ( int a, int b )
{

return a + b;

!
int main(int argc, char* argv[])

{
printf ("2 + 3 = %d”, add (2, 3) );
}

FEFFBAT (K45 R i -
2+3=5
AR AN IR [P E 5 BT )RR RO R int pRERC

FRBUI: TR C/CH4T) l:  “Corifi A RIS s R, R AL AN, GIREVSCR IR R o Tl
SR A, SE Visual C++6.0 LA add B SH EHHR T 3 FLBTIER, FTBIRAE % 0 T4 B ™
UES Tt

P, O TRESIREL, AT C/CHRIFRI, A FAERTER B AT RIS, s SR AR, e B 0]
0 void 2. XU ST HEREIOT 2, WRABERGEILNER. S350, Ik void JBEIIR, WATURIEIS « CHER
il FRESI “ EEERE EMRAE 1 COERE A O

MW= RRBTLSH, BANFRAHSEN void
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1 CHH 25 1 75— SRR B
int function (void)

{

return 1;

}

WU HEAT R R U SR A ST

function(2) ;
RALE CHH, RS void MR E XA R A AT S 4.

BAHE Turbo € 2.0 %
#tinclude “stdio.h”
fun ()
{

return 1;

}

main ()

{
printf ("%d”, fun(2)) ;
getchar () ;

}

Y IEHG H Ao 1, XU, £E CiEFh, W LA TS EUN R BUL BT RS, (HIEAE Crgmif g P g e R FE RS )2 4
1 C++p, RREM TS R BUL AT 28, HaTHE/R “ ‘fun ¢ : function does not take 1 parameters” .

FTLL, TRTE Cibag CHr, FHERBANERAEM S, — BRI SECN void.
= /NOfFEA void FEEFERL

%1 ANST (American National Standards Institute)fréfE, ANAEXS void FREFBHATHEVEEAE, B R AERAEESEAAVER
void * pvoid;
pvoid++; //ANSI: %%
pvoid += 1; //ANSI: ffiz
//ANST ARUEZ T LUKAEATE, BN EREF: BT EE AR ROSRET 5 20U A 52 S0 TE FLA3 17 Hd R RN
/740t
int *pint;
pint++; //ANSI: IEff

pint+HI4E LR HIE K sizeof (int) .

fHJE KA H 0 GNU(GNU ‘s Not Unix M4 5) WIANIXANE, BIRE void *MHVEEAES char 2L,
K R AIE A ZE GNU 2512 S8 P 55 TE A -
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pvoid++; //GNU: IFAff
pvoid += l; //G\]U IE%

pvoid++IFHAT 45 BOE KT 1,

TESEPRIFR P vk oh, Jaliss ANST Arifl, FFE3 @R P I B Ak, BRATRT DX R4 55 SE L RIFE D) e 1R 48D .
void * pvoid;
(char s)pvoid++; //ANSI: 1E#fi; GNU: 1Fif
(char *)pvoid += 1; //ANST: #fii%; GNU: IE#@

GNU 1 ANST J&4 46X ), BRI, GNU &8 ANST BF “FFI” , $R4OL TR 2R Sk (FURIRATTAE LS T I, 38 AR ]
feHh A ANST bRt

MNP IR SHOT DRERRRRE, MANFHHSHCA void *

TR (R A7 AT BRI memepy FIT memset 11 B85 1 53 ) A «
void * memcpy(void *dest, const void *src, size t len);

void * memset ( void * buffer, int ¢, size t num );

XHE, AR RS AT LS N memepy F memset Y, IXAMECSEHLAAIL T N AFERAE R BN L, B EHRIERIR SAUAE —
£, AR WA AZEM . W memepy A1 memset SRR void *, i char *, A MEMAET ! XFEK memepy A1
memset AR EAE—AS “AlFE, BB ARSI 7 R !

R A ERAT I A -

[/ memset AT ARSI RE
int intarray[100];

memset ( intarray, 0, 100%sizeof(int) ); //¥ intarray ¥ 0

/7 memepy $EZAT AR IR H
int intarrayl[100], intarray2[100];
memcpy ( intarrayl, intarray2, 100%sizeof(int) ); //¥ intarray2 #£ D145 intarrayl
R E, memepy FH memset PRER[FIIE void *Z8HY, Rk 7R ek B9 15 5 A2 2 HU s A 2 [ I

MW void AEEAR—DELKZRE

TR AR AL void AR —AEALWAR R, BRI
void a; //Hiix
function(void a); //Hii%

void I T — A%, XA ERAR RS A7 1Y, BN ARRD AR LN GEGAR? D .

void RN T FHM BRI H 4, QUK AR PR T i g b “Hh B A28 IOMES, WARE S BIAR void Hdi2R L. 1E4n
ARSI I T LA, FAMBAGEC L void LEFRATZRLLIAR void A “HhiZ A dm” ) e,

.
4. gk

NN void AR BT, AR AR R AN, R RBEEA T IR A2 RS AR AT 32 2 HE VR
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C/CHiEkH A S HRIREZHRR
M REL e-mail:2lcnbao@2lcn. com
.55

C/CH+HBETH —MAFTHEET R, BIHZRE R S5, MmAREU printf. scanf S50]
DI A A E NS4, :

printf ( ”I love you” );

printf ( "%d”, a );

printf ( “%d,%d”, a, b );

F—. . =Aprintf R 1. 2. 3ASE, iLBATESE printf BB JRAL.
int printf ( const char *format, ... );

MR B AL ] LA EF%T%W*’I‘%H@%%& format PASh, JRTHS ] “ -+ 7 KoK . £ C/CH+
W, e R UIRRAEHENSE, B fokUF, ATLUZ 0 800 UER) n DS
ARICKEXT C/CH+R] B S HER I Tk K C/CH+3 R RS HER MR IZN AT IR R

2. RS HR I

2. 1 MHR%E

b C/CHE 53k 30 stdarg. h, 1ZSk 3 e LT I F =A%

void va start ( va list arg ptr, prev param ); /* ANSI version */

type va arg ( va list arg ptr, type );

void va end ( va list arg ptr );

FEIXLEET ], va Bl variable argument (WAEZH0) MR arg ptr @45 W2 SHER %
prev_param WFE RIS EHEL AT — AN EESH; type HAIERSHINEA, va list A%, HiE
SN typedef char * va_list, SEJitE/&— char ¥4l . char BUFREF IR SR+ —#AEX HAEH
(PG R EHE 1 FIy 1 (PRA sizeof (char) A 1) , H5ZAFMZE int S H B RBIRE 1)++. —HAEXTIL
VEF )45 F 214 sizeof (type) B sizeof (type), 1M H sizeof (type) KT 1.

Wit va_start Z23RAT LA AT AR S HER I E HRE, X0 E SR -
#tdefine va start (ap, v ) (ap = (va list)&v + INTSIZEOF(v) )
W W, o SRS B 5 A8AN ] e 2 £tk in by 28 5006 o w2 5 B4 ap, IXFF ap Bt
e A ARZHER N Bk P INTSIZEOF % € XA -
#tdefine INTSIZEOF(n) ((sizeof (n ) + sizeof (int) - 1) & ~( sizeof(int) - 1) )
va_arg 7 [N TR EH 28T arg ptr g I n] RS HOPR ap FaEtdR 1§ —Rl 22248, A0 .
#tdefine va arg(list, mode) ((mode *) (1ist =\
(char *) ((((int)list + (_ builtin alignof (mode)<=4?3:7)) &\
(__ builtin alignof (mode)<=4?-4:-8))+sizeof (mode)))) [-1]
WFIEAN 7 0 HARS FRATTIGEAE S 3 RN 18 .
1M va_end Za B FH R 45 T AR S50 P 3R I, o A -
#tdefine va end ( list )
AL, va_end (list ) SEPr bBgw OB, WA NS, A TR, 5 va_start
XN Si4h, EIE R R RIEARS I “ BER” /B . FriB LR “ BiERY , fRIe L EE B R
His
T ERATT A AR 5ok Ui B BA_E = AN A 7k
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2. 2 —ME BT
#include <stdarg. h>
/% PR max
*  IThfg: JR[A] o ANEEECh s OE
* 4 num: BEEANEL ... num DA REEL
* JR[EME: KRG H) RS
*/
int max ( int num, ... )
{
int m = —Ox7FFFFFFF; /% 32 ARG/ NBE */
va list ap;
va_start ( ap, num );
for ( int i= 0; i< num; i++ )
{
int t = va_arg (ap, int);
if (t>m)
{
m=t;
}
}
va_end (ap);
return m;

}

/% ERREORH max */

int main ( int argc, char* argv[] )

{
int n =max (5, 5, 6,3 ,8,5); /% K5 MIEHPHEKME */
cout << n;
return 0O;

}

PR max HHE G X T RS HERSRE ap, 1JRIER va_start (ap, num ) A3 T 28R E Al O)
257 ap) , K for PRI AT Iy nT A S8k o« 1Mk [y 75 30 AT e Bt 45 0 Bobf vh 423 6 3

s 11 75 FOE SR AL o

PR max SRRV 1, (EE KPS b printf FSEILENLZ IEIX B 2. max RECZ BT AR, 2

LRI A =
(1) max RS EHRKEZ O, @i num S804 A ;
(2) max R BSHR P SERBZ O, #4 int 8,

i1 printf REBNEA R AEIE. HG, printf RS EI NGRS 2], 1] 222 H012R
RUAE 2 1, 77 s SRR BT U %ty %d %s S8R ) RIS A B ) A8 S 4R 16 B

ZONAL P
N HTFRATT A SEGR AT v AE S HCR I e 2N H
2.3 FiZ M H

NHEXAMEFRBATA ARG GZRGE D CPU KA 16 A7) 95 (17845 b Wi U4 5
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IR %L DrawText, ‘EHIHERLT int printf ( const char *format, ... )PRZE, HHEZHH M HER
RN ARG an s b e (LED)
/117710777777 77777777777777777777777777777777777777777777777777777777777777/7777
// PRELFR: DrawText
[/ DIReut i e BE b gl ST
[/ SH . xPos —REARRRIIAIE [0 .. 30]
// yPos — PRI E [0 .. 64]
// oo WRIFEE YRR, TCERE %dy %1, %x. %s)
/1177110777777 7777777777777777777777777777777777777/777777777777/777777777777/7/7777
extern void DrawText ( BYTE xPos, BYTE yPos, LPBYTE 1pStr, ... )
{
BYTE  1pDatal100]; //ZZ1h[X
BYTE  bylndex;

BYTE  bylen;
DWORD dwTemp;
WORD  wTemp;
int i;

va list IpParam;

memset ( 1pData, 0, 100);
byLen = strlen( 1pStr );
byIndex = 0;

va_start ( lpParam, 1pStr );

for (i =0; i < byLen; i++ )
{
if ( 1pStrlil '="% )  //AREFIFiH
{
lpDatalbyIndex++] = 1pStrlil;
}
else
{
switch (1pStr[i+1])
;/%gﬁﬁ
case d:
case D :
wlemp = va arg ( lpParam, int );
byIndex += IntToStr( lpDatatbylndex, (DWORD)wTemp )
it+;
break;
//KEER
case 1':
case L’ :
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dwTemp = va arg ( lpParam, long );
byIndex += IntToStr ( lpDatatbyIndex, (DWORD)dwTemp )
it+;
break;
//16 BEii] (R
case X :
case X :
dwTemp = va arg ( lpParam, long );
byIndex += HexToStr ( lpDatatbyIndex, (DWORD)dwTemp ) ;
it+;
break;
default:
lpDatal[byIndex++] = 1pStrlil;
break;

}
}
va_end ( lpParam );
IpDatalbyIndex] = "\0";
DisplayString ( xPos, yPos, lpData, TRUE); //7fhi%: EE/RF4L5H 1pData
}

FERZA A, Tl e N A& AR Clstidil oy 1pStr) BEATPURISR IR AN AT 28 S8 HU 54N AT

SRR, BAMRSCBUAIAE for TR Ern, 7ERHIA%d 5, 2 va_arg (1pParam, int ),

TMERET %] Fl%x Ji WBEAT IR /& va_arg ( 1pParam, long ). M FAFFHIRBERNG, A SH WA

H5ET .

FETH i, AT B TANBE RS — AN ok At A7 B A, JATTRA T 2090 8o
B Ay 5%, IR e g Ahhs, FEP SR BN . iy HL, FEIR A BRI, S KR

SN T AR, AV kAT . LTI RN -
[/ BIRTFRE

showString ( BYTE xPos, BYTE yPos, LPBYTE 1pStr )
/W

showNum ( BYTE xPos, BYTE yPos, int num )

//BA 16 dEHJ7 X E 7~ 8+

showHexNum ( BYTE xPos, BYTE yPos, int num )

4, FATTH DrawText ( BYTE xPos, BYTE yPos, LPBYTE 1pStr, ... )BREUANEE T JESCHTE 0% H

ML RITAEIT R, SUkHE, LRI T
3. BATHLHIRR

M 2 WEAIEA T W BECR I T, MRS BRI 2B AR T, AR

i) et «
(1) A A F B 2 75 st vl CLSRAS n A8 S B8O g T4k 2

(2) C/CHIERIZ T T RAMREEAT 2 AN X — TR AT SCRF Y, At A BT S A e i 22 S8k

g 2
FAVHE A IX BB o) ok — D P TR

o7
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3. 1 A HANH R IC Y
S Gt e TRV 2R I 2 3R, ek E R 2. 2 1)1 rh £k st max (5, 5, 6,3 ,8,5)
W B ) S T i -

1. 004010C8  push o
2. 004010CA  push 8
3. 004010CC  push 3
4. 004010CE  push 6
5. 004010D0  push o
6. 004010D2  push o
7. 004010D4  call @ILT+5 (max) (0040100a)

MLL&&%KM*&MTH%& C/CH+eRHOM H I R

s BSBEMAR AN GF 1~61T)

0 H call FRAATEREE CE 74T .

WP AE T ERZIIE S, S U] C/CHERN IR 7 20 tH A H & B B2 BRI AE . HNER IR
o AT 22, IX R 5 2Rk _cdecl i . x86 RGN Iy a) 4 Mo bk B bk, #0581 & n
NZERTBAE T Ml 58 R HER N o AER I R EN 5, BRI S HERR (1) A AR5 T 3R A S5 AN S EUE,
AT S 4 1) max BRER R N 5 -

int max ( int num, ...)

{

1. 00401020 push ebp

2. 00401021 mov ebp, esp

3. 00401023  sub esp, 50h

4. 00401026  push ebx

5. 00401027  push esi

6. 00401028  push edi

7. 00401029 lea edi, [ebp-50h]
8. 0040102C  mov ecx, 14h

9. 00401031  mov eax, 0CCCCCCCCh

10. 00401036 rep stos dword ptr [edi]
va list ap;
int m = —0x7FFFFFFF; /% 32 &SP/ MIHEH %/

11. 00401038 mov dword ptr [ebp—8], 80000001h
va_start ( ap, num );

12. 0040103F lea eax, [ebp+0Ch]

13. 00401042 mov dword ptr [ebp—4], eax
for ( int i= 0; i< num; i++ )

14. 00401045 mov dword ptr [ebp—0Ch], 0

15. 0040104C  jmp max+37h (00401057)

16. 0040104E  mov ecx, dword ptr [ebp—0Ch]

17. 00401051 add ecx, 1

18. 00401054 mov dword ptr [ebp—0Ch], ecx

19. 00401057 mov edx, dword ptr [ebp—0Ch]

20. 0040105A cmp edx, dword ptr [ebp+8]

21. 0040105D  jge max+61h (00401081)
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{

int t= va arg (ap, int);

22. 0040105F  mov eax, dword ptr [ebp—4]

23. 00401062  add eax, 4

24. 00401065 mov dword ptr [ebp—4], eax

25. 00401068  mov ecx, dword ptr [ebp—4]

26. 0040106B  mov edx, dword ptr [ecx—4]

27. 0040106E  mov dword ptr [t], edx

if (t>m)

28. 00401071  mov eax, dword ptr [t]

29. 00401074 cmp eax, dword ptr [ebp—8]

30. 00401077  jle max+5Fh (0040107f)

m=t;

31. 00401079 mov ecx, dword ptr [t]

32. 0040107C  mov dword ptr [ebp—8], ecx
}

33. 0040107F  jmp max+2Eh (0040104e)
va_end (ap);

34. 00401081 mov dword ptr [ebp—4],0
return m;

35. 00401088 mov eax, dword ptr [ebp—8]

}

36. 0040108B  pop edi

37. 0040108C pop esi

38. 0040108D  pop ebx

39. 0040108E  mov esp, ebp

40. 00401090  pop ebp

41. 00401091 ret

ST BRI gAY, T AN EIEMREF R, e PR RS2 A TR, R
Zt R %o LA — 5 B Sk RON LT, T 7 A BR8] !

1T 1~10 FEATHAT R EL AR I HERS TAE, DRAFEI. 26 2 AT HEARIEA TR 8 5 3 AT WIEIRAE max
PR ES A L PN S Jeg AR TR M A I HMEAR 23 [A) 04 50h 455 58 11 AT SRR & n A7 25 () HEE T BRI
SRR Rk 8 AL E G 4 AN

W 12~13 4TAEW K, M NAE va start (ap, num ), XPATEHEH DA EKHEERE LS T 8%
ap. 74k, M 12 47 AT LUE H num (R k4 ebp+0Ch;  MER 13 47 0] UG H ap #¢73 BCAE BREL N 38 30
L 4 M E L CHH 471 .

5 22~27 1Tl KA, XN A va_arg (ap, int). HHf, 22724 ATHVEH K ap $RIA N —r[ A S
B (AR E R R 4 AT, M add eax, 4 ATELEH) 5 25727 47 MECY R A AS S A E IR S
Wt X RIC IR AT RS, 'EeB R SR, FAERAE FE 2 LI [P Sk R B G RT I S BB IR ZS
t (Momov edx, dword ptr [ecx—4]iEAJALLAH) o Visual C++#Hifia /L, ANaniEmt WA
Tl Visual Basic Z8HUERI%4EABL?

5 36~41 1T Ik I I A HER b, FAT R BOR [l
TR IREARZER T, F T IXBIL GBS E S0 A T /RS EUOAF L & UL e 18
159:V L a5 W TR o = v V!
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3. 2 FFERITRA 4 2

Brubz A, BATFFEE TR C/CHeR i I S48 5 28 (8] 10— S8 iR 20 e, ROAAE_cdecl W BRI,
A7 AR B R R e AR R IR RS AN AR T

B, FRFREAR R A N E AR, RO ARRERVE R G A AN

ZH0 n SEPR S A O (sizeof (n) + sizeof(int) - 1) & ~( sizeof(int) - 1) ), Xk
JEH5 2.1 3 INTSIZEOF (v) Ik !

RESR Gk, 2.1 W25 va_arg ( list, mode ) %2 MATATTIX 2 KNI CHLERARIG2E T o XA In) @ it B
ANEEE R T .

C/C+HE A 4 5 IR DXONRZIRZR

YH:. REHL e-mail:2lcnbao@lcn. com
L5l

FREFE C/CHHil 5 IURFE, M A ST R Z R, ERR2nHE, BAA T UM R T2, B2
FEFP BT SR BIER T o V2 K222 IM, AAT17E C 1B 5 M= FEh AT RIS 4 AR U “ B Bl 2 fR % 7.
Wi, FwppRF2mgehey —. 245 H, RHE—HMIHTH C/CHIH MIF A, 151t — B 7 IX R
Py b, AR “Hdl 2t 2 3a5 7 RfE.

AL IX PR (AR AT T N 25 221 C R e vk 20RE o an FEIX i SC T2 Re g 2 1EVF 2 v [ERE I D0 B0 44 R Fa B (iR
fift, EFHAELIRE T o AFISC, EH A TCECS FR i E I B R b, SRR A A B T E N T AL
S AT, BELL “URAIRZR” 1 S J7 URORS 28 SRORS IR A B BER 15 B 10 'S5 TAE, R T F 2 —2emh A A3 10
2 ah IO i 2 AE !

2. BB 4

HEMF CRICRRFAAE WIN32 -6 R 4 i):

1. #include <iostream. h>

2. int main(int argc, char* argv[])

3.1

4. char str[10];

5. char *pStr = str;

6. cout << sizeof(str) << endl;

7. cout << sizeof (pStr) << endl;

8. return 0;

9. }
2. 1 AL A EIRE

TAVCRAHERY “H A 2R B, H k.

IEE AR

k. AL ETRE

M. pStr A1 str #SESRE

KA 72 WIN32 &, FREHKAEN 4;

Frbhs 55 6 AT HEE 7 AT R AN %A 45

SRR O 5 6 TR 10, A T ATHH 4;

ks ARBEAEOL, B A TR

2.2 HAHZAMRET

A S SR T A AR IR, (HERNTHE BRI 51T ATRP A 2 BEES TR, X8
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B 4 S AR5 !

BTV LR IE A 44 AR IRE ] 1

1. #include <string.h>

2. #include <iostream. h>

3. int main(int argc, char* argv[])

4. A{

5. char strl1[10] = "I Love U”;

6. char str2[10];

7. strepy(str2, strl);

8. cout << ”string array 1: 7 << strl << endl;

9. cout << ”“string array 2: 7 << str2 << endl;

10. return 0;

11. }

Pt C FERR L strepy [ RREUSUE T REE AN ISR char UFRER, EAIZE T &4 & I HE AN Sdl 4 !
BRI ES A H

string array 1: I Love U

string array 2: I Love U

A4 — IR BB IRE

WESREG A 4 AN TR %, 1 AT A B IEEA 2 R ? T2, 27 A XA 4 it $idi 4 (3 & G/
AEFREFHIFRER (52D,

BAN—ER .

3. BRI

WA, R AARTRAE T, e =450

(1) BAHLKINRE T HIBAEER —FEIEEH, SMHEBIEEEREEA,

(2) BB B SMETE T HA] IO 1R M e RS AR dast, MHRE MR FE:

(3) Fe I B KIFRE W B 4 — P BRA (FEWINS2 TFE T, KEN 4O, NUUEWRESH KA AL

3.1 A AR — Mgty Hdl

IAETT DSBS AT 456 1 AR 6 ATI0% 4 10 [l dl, Mg 1, B4 str BN —Figdis gk, Bl—
AKEH 10 1 char A4, JITLL sizeof (str) BI&5 RN IX AN K 54 A His T A7 /s 10 54745

HhE:

1. int intArray[10];

2. cout << sizeof (intArray) ;

52 AT 25 0 40 CRETRECA 9 1 A7 2 TR/

Wi C/CHAEF ] LUK S «

1. int[10] intArray;

2. cout << sizeof (intArray) ;

TAVRAAE T, intArray € X4 int [101XFh R S5 — N2, w5, C/C++ H i HA KRR M e L7 2.
3. 2 FAM A TR &

MRPEE I 2, 4 v DU Fa I JLARACSAAR I 4REE, PTCAREY 1 H s 5 T8 2 HERESS 1R E, BP 2 25 7
1T BB A A TR TS H ] AT .

N T PRI R ey 2

1. int intArray[10];

2. intArray++;

A A LA, RGP A SRR T, BUREA A T U fi 1) LR AR AR g, (R e HBeeE 1 —4
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fREFH =, AR
MRER, AN LTRGBS AR R B FRE, #ANE 5 JUa Bs Z5 A IR iR, 72 WIN32 &3 1, sizeof
PRAEI &5 R 4.
E L IE— FVF 2R R — MR . SRR RUK sizeof B— A ERE, MLk L, B2 DEER, A
{7 E R RIE— N T o 155 sizeof (int) BinT LLULH] sizeof MIMAARE—A KL, AR EEAIES
(—MEED, 5 EERA—A C/CHIR BN — NI (W int) 2 “TBES 7,
3. 3 Hdln 44 ] e Ok 2 A s 45 ) iR
FIIX AT H 4l 4 BE L) 1) f 228 5 4 TR A, R~ R B30 PR3O IR« 1 T T — B
. #include <iostream. h>
. void arrayTest (char str[])
A
cout << sizeof (str) << endl;

1

2

3

1
5. 1
6. int main(int argc, char* argv[])

7.4

8 char str1[10] = “T Love U”;

9 arrayTest (strl) ;

10. return 0;

11. }

AP 5 R 4. ANnlRene ?

4, —/NAMARECE, wri CSR BN FRE A

g5 1 ¥R, B2 IO BI85 8, 7E arrayTest BREUAN, str 28 dl4, A4 sizeof K4 HA]
FEFREIRKE? X

(D) BALIERNRBOC SN, EREEA, HRETEASHAR, R Z M

(2)IRBE I, FEREHANBMYER, BRRETHEERM, WTUMEAN. BEESERME, TR ES.

Pk, B 2 A N R BOE S0, HATRE A — BT E ! SRS SR RIF, T — N E i A 4
AR

DL ESt 2458 4.

4. g5k

ASCULFT R 50 1n) 216 PR R ORG ff A BRE P S Uk T 200 44 FnFa B 19 X 531

BJh, BHFIRRRRENAA S, FERA T A FTE N GEE 301 CLETE A BER A LR TF A rh i e, IX A
REAEFRAT T 8] P AR R RS 0, TR T A 1o 4 . RRIREAE BRI IT AR T4, FRATIA o i HA IR IR . 3k
v fE KiE T o

C/CH+FE T o S - DL T AR A5 A (1)
HH: REL e-mail:2lcnbao@2lcn. com AL AR
.55

AT GAE H BIFFAE Tt C/CHRE 3 5L SRURTINAR T, 10715 £ AR 70 B il i) i o SCRP i
K2 Bl giok B % Kieks, MlEE s % 17 AN E .

VP2 IR R R, B ZER S A T A RE 4 H S8 SRR oAb SR TS 'S — A e i 1 10
strepy PRECHS T I A E AE SR ESUSEIA 2] 7 ERIEERE, AR IE G 4> strepy BB ?
MIAHEAT H CRE, W RATE Y strepy IRPTREHBESES] 10 721 2 700 B8 W WASCE 2 strepy
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PR 2 70 2] 10 & 011, R HOR TP ARRIR. BuAh, AT 2k i85 il A i
e e

P MTIX LTS, A B AR R KRR IR Y s 10— AW AN B, T 2 s (KR A T B ]
BB E S A L.

2. Prik B

R 1
void testl()
{
char string[10];
char* strl = 70123456789 ;
strepy ( string, strl );
I
R 2:
void test2()
{
char string[10], str1[10];
int 1i;
for (i=0; i<10; i++)
{
strl[i] =’a’ ;
}
strepy ( string, strl );
I
R 3:
void test3(char* strl)
{
char string[10];
if( strlen( strl ) <= 10 )
{
strepy ( string, strl );
}
I
i
T 1 AR strl W22 11 DNMEWA BT (BFEREM \0” D, 1 string HA 10 NS
[, strepy & S4B
XA 2, G TR F8 AR strl ABEER AL N 45 R vl PAZR 3 40 Wi R 1l # Fe ) strepy (string,
strl) WA strl WAFREEHI B string WAFRS T & HII - 8 A AN e tE T g 7 4, fEibIE
filt B4 H R 2L strepy TAET 204G 10 4
A 3, if(strlen(strl) <= 10) Wl if(strlen(strl) < 10), KA strlen IR ARG \0’
By - 1 A7
HlAT
AN FEAR T AR -
(1) FEFRFHRLLY N0 4R
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(2) XEAHBIIR UKL ;
(3) PERREL strepy MILARTTS, WERSGS —MAsHE strepy BB MECA 10, FIEZE HLANA

(o AESEE
297
void strcpy( char *strDest, char *strSrc )
{
while( (kstrDest++ = * strSrct++) != ‘\0° );
}
4 5y

void strcpy( char *strDest, const char *strSrc )
/IR EFFE NN const, RIFHNEIASEL, 02 4)
{
while( (kstrDest++ = * strSrct++) != ‘\0° );
}
(N
void strcpy(char *strDest, const char *strSrc)
{
// AR AR B e hkinEE 0 Wi S, hn 3 4
assert ( (strDest != NULL) && (strSrc !'= NULL) );
while( (kstrDest++ = * strSrc++) != ‘\0" );
}
10 43
/1A T SR EEAERAE, B H kAl N 3 43!
char * strcpy( char *strDest, const char *strSrc )
{
assert ( (strDest != NULL) && (strSrc !'= NULL) );
char *address = strDest;
while( (kstrDest++ = * strSrct++) != ‘\0° );
return address;
}
M2 2B 10 LA BRI LIS R E 2], /NP strepy TEARME G IX 4 2 ZHL, BEAERGN !
T2 AL AT A RS — 583K M strepy i !
(4) X strlen FER, ERAUFHALTRARREBINO .
BEE A TANRIMER strepy A, Nzt n] LS H—/> 10 4311 strlen B T, SERMRAN:
int strlen( const char *str ) //HiNZHL const
{
assert ( strt != NULL ); / /Wi S AT B R E 0
int len;
while( (xstr++) !="\0" )
{
lent+;

}

return len;
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AR 4:

void GetMemory ( char *p )

{

p = (char *) malloc( 100 );
}

void Test( void )

{

char *str = NULL;
GetMemory ( str )

strepy ( str, “hello world” );
printf( str );

}

AR 5:

char *GetMemory ( void )

{
char p[] = "hello world”;
return p;

}

void Test( void )

{
char *str = NULL;
str = GetMemory () ;
printf( str );

}
AR 6:
void GetMemory ( char *#¥p, int num )
{
*p = (char *) malloc( num );
}
void Test( void )
{
char *str = NULL;
GetMemory ( &str, 100 );
strepy ( str, “hello” );
printf( str );
}
AR 7:
void Test( void )
{
char *str = (char *) malloc( 100 );
strepy ( str, “hello” );

free( str );
/ /B e iER)
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fiBE
W 4 5 A GetMemory ( char *p ) BREINIES AT H 45, EREBNIESUES AR IE T
BENESIIME, AT
char *str = NULL;
GetMemory ( str ) ;
Ja ) str AJ398 4 NULL;
Wd 5
char p[] = "hello world”;
return p;
(1) p DB N R B e 378 &, ERREUR IS, WAF DR, X2V 2R R Um a5,
AR T A BRARAR 52 (1 A2 A7 B
W 6 1 GetMemory WEA TiAM 4 )@, &N GetMemory MISHEUA LT ERIgEIIFa4E, (HAELE
GetMemory HHHHAT FIH N A7 S 1E 1)
*p = (char *) malloc( num ) ;
Jo AW N AT A HE R, N s
if ( *p == NULL )
{
/AT S A R MO B
}
W 7 A5 6 R ) 8, AEP AT
char *str = (char *) malloc (100) ;
Ja RIAT WAT S HOF I T 559, 7E free(str) JGR'E str A%, SPETREAR N —A “BF” f5
B, NNk
str = NULL;
T 6 1) Test PR AN malloc )N A7 AT REIL
Fltfr
TR 4~7 2 A TS 0 WA BB BEMRRE B, SEARThHL S I a2 — AR RE 1L 1 [H] 25 50760 11
Wik, (HRESELME LR, HidEs %,
N A ERAE 1 7% A AR TR A
QDR =L gilpLif
(2) AF A A A Y
(3) RUFHIBhA NAT HE AR T 0t
AR N —BREFE A8
swap ( int* pl, int* p2 )
{
int *p;
*p = *pl;
*pl = *p2;
*p2 = *p;
}
7t swap BRELT, p 22— “BF” $8EF, ATREIRI RS, FEREFISITIAE. 78 VC++ DEBUG i&
TR RAS IR “Access Violation” o ZFEEMN LN
swap ( int* pl, int* p2 )
{
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int p;

p = *pl;
*pl = *p2;
*p2 = p;

C/CHHRE S T I I3 DL TR vk N 5 A7 (2)
HH: REL e-mail:2lcnbao@2lcn. com AL AR

3. NI

WA 1: 0345 H BOOL, int, float, fREMERE 5 “FH” RN if BH] (KRN var)
iR

BOOL 4%+ if (!var)

int AN & . if (var==0)

float IARH,
const float EPSINON = 0. 00001;
if ((x >= - EPSINON) && (x <= EPSINON)
TRET AR & if (var==NULL)
Fltfr
AN O fE AW “A T, BOOL TARTET 0 AW e A n NS R if (var==0), 1 int R ERE MBI
B if (lvar), FREMSEMAIRE AT LLE R if (Ivar), LIRS VEBEIRFEFESRE (EAHIZAT, {H & A RE i b
IR TR P 1 7
— M, GRAE i AR AR BT L RT, NEEEMH if (var) . if (lvar), KON “#
7 P R if AW — PN EUE AR &E (short. int. long &%), WazH if (var==0), £WHZE5 0
BT “HUE” bBtess; R WrERE WIS B A if (var==NULL) , IX/&—MARLF I gmtE > 15
TP R IR, FrUATDE float AARH “==" 8 “! =7 HEFWR, NiZERWE “>="
o “<=" B mRER Iif (x == 0.0), WHAHE, 15097,
A 2: LUFA Windows NT R 32 £ CH+A27, i THE sizeof I
void Func ( char str[100] )
{
sizeof ( str ) = ?
}
void *p = malloc( 100 );
sizeof (p ) =72
fiBE
sizeof ( str ) =4
sizeof (p) =14
Fltfr
Func ( char str[100] ) BRE A AENRETE S, BN, B4Rk T RSN,
SOUR—ANREr RPN RIS, eaede 7SR, nTUE R, BEEERIE, Lk
B
BN WA
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(D HAHZF IS, XA a5 Rl 2 2
(EUR
char str[10];
cout << sizeof(str) << endl;
B a5 10, str dRAREHE 451 char [10] .
(2) e 4 nr LU A 4 ) JLFRARSEAR R £, 1 2 —AMBEHE R, ARefERYE. AWEERE, A
REA 1B 2L
char str[10];
str+;  //gniEHE, $eoR str AR AME
(3) BHBIEARBIESH, WAHEEIREH .
Windows NT 32 fi~F-& &, FREFIE GEHNAARIRAND) hy 4 775, it sizeof ( str )
sizeof (p ) #A 4.
WA 3: H—A “FRdE” 2 MIN, ZAZHMAPINSHOFR NG A 5346, AR5 H AT
SRAEAT A
least = MINGkp++, b);
R
#define MIN(A, B) ((A) <= B 2 A : B)
MIN Gept+, b) 23742 1R RIE
IR
XA 3 225 A 1A 0 72 8 U, 22 e SORT PLSEIRRAL T s B D RE, (R AN A& bR
B, M€ PSR “SE7 AR ENSE, R RIFRIRHEXS “ S8 AT S —
e
Ry 0] 7 5 SCASE FHEE RS /N, R ) B0 PR A 1) 7
(1) EHMRE 208 R “ S50 A2 TGRSR . PrEL, g iff, Mg
#define MIN(A, B) a <= B 2?2 W : ®
#define MIN(A, B) (A<= B?A:B)
HENF] 0 43
(2) By B EIE
%€ XHdefine MIN(A,B)  ((A) <= (B) 2 (A) : (B)) X MIN Gkp++, b) (RI4FEF &5 5 A2
(Gkpt+) <= (b) ? (xpt+) : (b))
EANRIE S ARIER, 85 p SEPTIRH B 3G HRAE
BRULZ AN, 53— DIAZHA 0 4[R2 -
#define MIN(A, B) ((A) <= B 2 @A : B);
EAMAEAR T E LSRN 57 Wongm ™S B0 2 RSO AN . S BERCs A 0 4 T # il
TR o
AR 4: A ARRHEL ST BT 1K 454 2
#ifndef  INCvxWorksh
#tdefine  INCvxWorksh
#tifdef cplusplus
extern "C” {
#tendif
VAN Vi
#ifdef cplusplus
}
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#tendif
#endif /*  INCvxWorksh */
fR s

SK A TP 1 G P

#ifndef  INCvxWorksh
tdefine  INCvxWorksh
#tendif
AV A&7 b TSR 5
YERy— PR O S I S, CHCRFpR A2, M R UE S C MIASS R . BB CH4 i[5 7E symbol
FE 455 CiE S AR . B, Ak HEAS eR B R T
void foo(int x, int y);
ZPRE C Ynifgsdn i o 7E symbol FEH M SN _foo, T CHHEmiEas &= 4248 foo_int_int Z K[
%5 _foo_int_int XA T REA M RS S B LR ARG B, CHHfl & 25 XML i SR S B
PR
AT SEBLC R CHER A YA, CHHML T CIEATHIR E TS extern "CT KM VLA T ULHL 0] T,  pR%L
FIETIN L extern “C”Ja, Wgniast &3l C 1B S M %R IF AN _foo, XFECIET ]
LR CHI R T .
R b: 5 — R, EHEE—A char AW AR R4 n A LRk 2 “abedefghi”
W n=2, BALJGN %2 “hiabedefgh”
PR KA IXFE 1 2
//pStr &Fg 1 LU \O” &5 R I A4T B I FREr
//steps &K n
void LoopMove ( char * pStr, int steps )
{
//EHETE. ..
}
fiBE
IERARRE 1
void LoopMove ( char *pStr, int steps )
{
int n = strlen( pStr ) — steps;
char tmp[MAX LEN];
strepy ( tmp, pStr + n );
strepy ( tmp + steps, pStr);
*( tmp + strlen ( pStr ) ) ="\0";
strepy ( pStr, tmp ) ;
}
IERAfAR 2:
void LoopMove ( char *pStr, int steps )
{
int n = strlen( pStr ) — steps;
char tmp[MAX LEN];
memcpy ( tmp, pStr + n, steps );
memcpy (pStr + steps, pStr, n );
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memcpy (pStr, tmp, steps );

}
HIHT:
XA = 2 A Tk AR A R BN AR RE S, AR KI5 1 P 28 o 80T AR O E B fRj A RE

P 5 TAERE.
S A A AT FH 1) 26 e £ R0 A
(1) strepy
(2) memcpy
(3) memset
R 6: CUA WAV SCORRE R 32, $TIF—AN WAV SO, DS 9 50 S5/ 4123 WAV SO SK I-f@ i WAV
2 & I0E B
WAVE SCAA% i B3

B

B WAV SCAE#E e Ok 45 R4 48 WAVEFORMAT :

ik

00H

04H

08H

0CH

10H

14H
316l
1t

(ORI RN TS S R Sy TS T3

18H

[\

1CH
20H
22H
24H

B R DN DN

28H

typedef struct tagWaveFormat

{

char cRiffFlag[4];
UIN32 nFileLen;

char cWaveFlag[4];
char cFmtFlag[4]:

char cTransition[4];
UIN16 nFormatTag ;
UIN16 nChannels;

UIN16 nSamplesPerSec;
UIN32 nAvgBytesperSec;
UIN16 nBlockAlign;

UIN16 nBitNumPerSample;

char cDataFlagl4];

&

Hn e

Char
int32
Char
Char

intl6

intl6

intl6

int32

intl6

Char

int32

70

P
"RIFF” f5 i
SR
"WAVE” by i
“fmt”FR&

R R
f 25
it

KAER (R HEAED

6 T
AT C I SRS U S

RN AR (1

HH P AR G LD

(R EFNIOEE T A
BARARICAT " data "
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UIN16 nAudiolLength;
} WAVEFORMAT;
v WAV SCAE 8 25132 B S AP e $R £ buffer TFUGTRI ARSI N, BT SO AR AR TR 5, o4
WAVEFORMAT waveFormat;
memcpy ( &waveFormat, buffer, sizeof ( WAVEFORMAT ) ) ;
HAZ V5 i) waveFormat (KR 5L, AT AIRTGHR & WAV TR I & 1 E B
Fltfr
Wil 6 A H AR NEE T, ALK R E R 8 T — AN AR s sl 28 — A
gERIAR, FIHIFREFRAYE A, 7] LUK memepy. memset 45 pRE B TS5 bk, AT S5 MR 10 45 4k
#RAE
Z L IX AN ] LU T R R 2R R B .
R T: 952K String HIRIE R TR BOIRAEL PR 2, U128 String RN
class String
{
public:
String(const char *str = NULL); // 3% f4)it5 pR %%
String(const String &other); // & Vit bR %K
~ String(void); // MTHIEREL
String & operate =(const String &other); // MR{EFR%L
private:
char *m_data; // HTIRAFELT
I
fiEEs
/ /5 W) I PR AR
String::String(const char *str)
{
if (str==NULL)
{
m_data = new char[1]; // £33 fi: XZEFFH B HIEANE Abr & \0” 178
//IN4y e Xt m_data i NULL b7
*m data = " \0 ;

else
{
int length = strlen(str);
m _data = new char([length+1]; // #fE0 NULL ) Wy ) 55 47
strcpy (m data, str);
}
}
// String IR R EL
String:: String(void)
{
delete [] m data; // B{ delete m data;
}
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/ /¥ VI Ha) it R A

String::String(const String &other) /] A3 R MINSECN const Y

{
int length = strlen(other.m data);
m data = new char[length+1]; J/ N4y s XFm data fif NULL ) Hr
strcpy (m_data, other.m data);

}

//VRAE PR EL
String & String::operate =(const String &other) // 184y : BIASECHh const Y
{
if (this == &other) [/ e K e HIRE
return *this;
delete [] m_data; /7135y e BEIURAE 1 A AF TR

int length = strlen( other.m data );

m_data = new char[length+l];  //MN4rsi: X m_data jil NULL K

strepy ( m_data, other.m data );

return *this; /1953 s IR [EIAXT B 5| H
}
Fltfr
REMEUER i dn 5 H String ZRIUHIIE BREL. 45 VIR IE pR B TRUEL R ESCRIATT 44 ek B0 TR /b D28
HAG T CHEA T[] 60%LA I !
FERXAN RS THRE R A & m data, RPEFEFRE SRR R RN, —o BHEPILEE VIR
B WAE PR ECRIAT R PR, IXRE XS CHHREP R IEAR LK, 2 (Effective C++) "RERIBRUTIIIS
FPE 2 213X AN, R A RO RS (A3 20 s RN 2 s R S, IXFE A L 2% T 60% LA L1 CH3EART) !
A 8: 1L static Fl const KRBT nHEZ HI1EH]
fiBE
static REFZEDH T n MEA:
(1) BREAEN static BEEHIEECIZREAR, AFT auto &, HARENNAF BB —IX,
DRI e AR i AT 4 45 VR AL s
(2) FERHRN static 43R0 /] ARG RTE oy BT FH ek s 1), (AN BE AR AP L & s £ U 1) 5
(3) 7R static B AIEX — BB Y 3L E R B0, XA R& B0 FH S Ll B ol 7+
BB 5
(4) {ERTP) static R RE THANRITHA, MNREOIANZE G0 L
(5) FERPI) static BCRREUE TR, XAREAEN this Fatt, I R B2
static il AL &,
const KEEFELH T n MEH:
(1) BRI =N S 2, vl U const B . fEE 1% const ARFI, M 77 £20 et ATH)
ik, BROALUESUEA NS 28R T
(2) X¥eErARUL, "TLAIRETREIA G N const, WAILAFRIEIRENFTFRIEHE A const, B & Al 45
5E N const;
(3) fE—REGEAY, const LMEMITES:, R'E R —NMASE, 18R BN A BE R HAE
(4) XNFRMS R EE, iRl const A, MR HHGE AN REL, ARSI R AR &
(5) XFTRIT R KA, A WA 20 4E e R [FE A const 28, DU ILRIMEA . “Afd” o #l
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1

const classA operator*(const classA& al, const classA& a2);

operator*fik [H] 45 L& —A> const W% WERAIE, EXFEHAR SR BA S G 4 H A -

classA a, b, c;

(@ * b) = c; // X axb (45 RR(E

BAE (@ x b) = ¢ WRAFFEIAEE MYIE, WA EMAEL.

ELTE

PAFIE?2 /NN static Fl const JERAIX A Z UiRe, FATREMEIZILAN? W HEeMIE 172 4>, ik HE
P A B B

XA AT AP A AN B Bt AR R R 2 P ol 2 LWBRAN, A € MR B
FIREE, AT HEXTIXAN ) /45 A TR R . K2 BN BRI static Al const KB I/ Difig.

4. F I
R 1: 1S A C pREL, #FAAFESSIE Big endian [, NIR[E] 0; #7)& Little _endian [, R [A] 1
fiE s
int checkCPU()
{
{
union w
{
int a;
char b;
}oc;
c.a = 1;
return (c.b == 1);
}
}
Fltfr
MARRGIT KB N 1ZM Little—endian fll Big—endian #EzCAEH T fi# . % FH Little—endian # [1) CPU
KA E B A O 2% M 775 B = 75, 1 Big—endian A 2R B AR O 20 M s 7715 B
o i, 16bit BEMEL 0x1234 7 Little—endian B CPU WAEH AT 20 (BRI A HHE 0x4000
AT H:
N A7 Hi | 0x4000 | 0x4001
il
£ N 0x34 0x12
%
IM7E Big-endian =X CPU PN A7 H [FIAZ T A «
N A7 Hi 0x4000  0x4001
il
N 0x12 0x34
%{
32bit BEf%L 0x12345678 1 Little—endian A3\ CPU PN AFH (A7 T80T 2N (B 5 A HBAE 0x4000 FF4647 750
e
W17 Hi 0x4000  0x4001  0x4002  0x4003
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hl:

7N 0x78 0x56 0x34 0x12

/'/gx:
M7E Big—endian #, CPU W AFH IRIAEHCT ) 4 -

W A7 0x4000  0x4001  0x4002  0x4003

il

N 0x12 0x34 0x56 0x78

//'?'\F
BEEAAR union MIAF U & BT A Al 2 8 MR HE FFaa A7, AR RS A R R PE, ARG T
CPU X} WA-KH] Little—endian i /& Big-endian B E . W UHERE 3525 X AMEZ, ST B &

—NRAWIFET 1o
WA 2: BE—PREOR[A] 142+3++++n [{H (BOE 45 RA S KB AR m 1 E D
fiR2s
int Sum( int n )
{
return ( (long)l + n) *n / 2; //8 return (1l + n) * n / 2;
}
Hlfr

X IXAN @, HEEUL, WFRA SRS RIS R. FHMMEE, BT R mrm s ik
i, AEEA “PiE” , HACREATRES B return (11 +n ) *n / 2 4!
int Sum( int n )

{

long sum = 0;
for( int i=1; i<=n; i++ )

{

sum += 1i;
}
return sum;

}
Pt LARE > 53 A1 B RO K S S U AE R e B

—THE 25 A4 M TR AP ik 22 ) o
KEH 21cnbao@21cn.com #AFH4R
MR X AN (8bit) [, KN 1AL, EEREE M PATRCE S A e S
T AE N —TEE R AN T, B, S DU AN RIS DR LSRR . REF &
MBRZ vk, Bby. REAE, VEES, HEEA SRR, K20 00, BHIEEES B AR
5, MG R B SCE G B e BRI 7 VR IN & A I IR
fif s
TG, RARN, REZBIRERNRKEE, A E T FEER:
Tk L AR REAE
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#include
#define BYTE unsigned char
int main(int argc, char *argv[])
{
inti, num = 0;
BYTE a;
[* FBJH N */
printf("\nPlease Input a BYTE(0~255):");
scanf("%d", &a);
[* THE L AN */
for(i=0;i<8; i++)

{

if(a% 2==1)

{

num++;

b

a=a/2;
b
printf("\nthe num of 1 in the BYTE is %d", num);
return O;

¥
IR, RPN, BRIGARAERIS LRSI ARG, IXAN 5 H BRI [ ik !
bf, KGRI T AR R T DA A O BRIV AR S B4, R i &5
Jiik 2 AT ERAE
#include
#define BYTE unsigned char
int main(int argc, char *argv[])
{
inti, num = 0;
BYTE a;
[* FBH N */
printf("\nPlease Input a BYTE(0~255):");
scanf("%d", &a);
/* VR L AN ¥/
for(i=0;i<8; i++)
{
num += (a >> i) &0x01;
b
X RS L A %/
/* for(i=0;i<8;i++)
{
if((@a>>i)&0x01)
num-++;

by

H
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*/
printf("\nthe num of 1 in the BYTE is %d", num);
return O;
¥
FEH num += (a >> i) &0Xx01; #ERHATECRH B T 77—
if (@a% 2 ==1)
{
num++;
¥
a=a/2;
BEXAEAE, HARE AT RENE T, (A8, MEE SRS XA L T ? BRI T2 ik R
(g vy LAk T He 2
RENBEAN MRS (B A B R MIE 2 T 2R AR B3 0~ 255 (MG BLES D FI ke, A8 4 S

SHWMTER:
J7ik 3 AT SRR
#include

#define BYTE unsigned char
int main(int argc, char *argv[])
{
inti, num = 0;
BYTE a;
/* BRI */
printf("\nPlease Input a BYTE(0~255):");
scanf("%d", &a);
/* VEEC L AN K/
switch (a)
{
case 0x0:
num = 0;
break;
case Ox1:
case 0x2:
case 0x4:
case 0x8:
case 0x10:
case 0x20:
case 0x40:
case 0x80:
num = 1;
break;
case 0x3:
case 0x6:
case 0Oxc:
case 0x18:

76



RT Embedded hﬂp:ﬂwww.knntronn.com

case 0x30:

case 0x60:

case 0xc0:
num = 2;
break;
//...

b
printf("\nthe num of 1 in the BYTE is %d", num);

return O;

b

TiiE = MR B, SER AT R AT REIE 2 /N T I3, A 73 SCHE A AT 16 L 2R Bk 715 1M, n 2R a=0,
AR 1A case Bl T4 %, (H2WHR a=255, WG4 case A& S, RIERHE T T 255

R 2 )R !
B ARTFE AR (HRTRE=AR M T — AN, JUE DI RS I, SR IINEN R — D 238

B EPOXFE LA, BB, AN I T 4R R 75 1.

I

B, REL, /RUHEN, —DOIROERERNE SR, RS NVEE, SIEH AT ER T A s s. K

ARERBKGEL T, TSR BSAE:
ik 4. HERRE

#include

#define BYTE unsigned char

[* N AR */

BYTE numTable[256] =

{
0,1,1,2,1,2,2,3,1,2,2,3,2,3,3,4,1,2,2,3, 2,3, 3,
3,4,3,4,4,5,1,2,2,3,2,3,3,4,2,3,3,4,3,4,4,5, 2
4,3,4,4,5,3,4,4,5,4,5,5,6,1,2,2,3,2,3,3,4,2,3
3,4,4,5 2,3,3,4,3,4,4,5,3,4,4,5,4,5,5,6,2,3,3
4,4,5,3,4,4,5,4,5,5,6,3,4,4,5,4,5,5,6,4,5,5,6
6,7,1,2,2,3,2,3,3,4,2,3,3,4,3,4,4,5,2,3,3,4,3
5, 3,4,4,5,4,5,5,6,2,3,3,4,3,4,4,5,3,4,4,5,4,5
3,4,4,54,5,5,6,4,5,5,6,5,6,6,7,2,3,3,4,3,4,4
4,4,5,4,55,6,3,4,4,5,4,5,5,6,4,5,5,6,5,6,6, 7
4,5, 4,5,56,4,5,5,6,5,6,6,7,4,5,5,6,5,6,6,7,5
7,6,7,7,8
3
int main(int argc, char *argv[])
{
inti, num = 0;
BYTE a = O;

[* FBJH N */

printf("\nPlease Input a BYTE(0~255):");
scanf("%d", &a);

/* R LRI */

/* FH BYTE HEAENEAN PAREUE 1 A5, k! */

7

\\\\\\\A
aOwuu ol bW WS

~

~

NN A
NP WP, OOWPSA WS

~

~

~ ~ ~ ~ ~ ~ ~ ~ w
~

~
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printf("\nthe num of 1 in the BYTE is %d", checknum[a]);
return O;
b
XA AL IR A (A I [R] S50, 48 0~ 255 1 1 AN BB At A B AL b, 715 a AR A B 1) R 8, checknum[a]
B a LA BRI R AR
IR A O(1)
TAEZE: O(2n)
WER, IRCEBRXFEZLRIMEs D 2R AR T, #i: “Welcome to our company”.

C/CH+ERAA I — A R M — — 48 B AL 3R

KFEHE 21cnbao@21cn.com sweek
TERZEAGOL T, AT X R g LG
struct student
{
unsigned int sex;
unsigned int age;
3
XTIV, 3X AR AR 70 70 M SEE S T e
R, TESERs TR, AEAERERX AR A — AN AR A i h (A R A R s AN R 7 Lo 2
w—A cpu WHRIMbR BT Ar4%, R 16 bit, 1A bit #nT LRIAARF IS X, AMERRGRESN 0,
ARSI EEE . XA R TH A2 B8 S5 R K I8 XA A A7 A g 2

EeE SOy AN

IR B H ), FRATVE RN SR s R e, ISl A B A R 03 AR 1 S RS 0«
s HdEAI

ZH SR IR G AL A

struct xxx

{

Bod 1 RAIER 0L 10 Bl 1473,
BOl 2 KA 0 2 0 B 2 3L
B 3 KRR 3 0 oA 3 3L
3
BEAR A IR S AR o | XA EEAEWI B A TP AR D F B, AR A iy R P Bt AN Wb g F 31 !
#ian .
struct student
{
unsigned int sex : 1;
unsigned int age : 15;
3
RGPS R DL sex Al age Tk 5 T —4> unsigned int 175 ] (i 1% unsigned int 24 16 4i7.).
BEAR R BT 5, U7 I T VEAT SR AT o) B A R 4 G e —FE, il
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struct student sweek;
sweek.sex = MALE;
sweek.age = 20;
BORIF 3 A B 01 AR B AR TRV B A BRI, (RIS THRA TS A0 B A0, Bl BT 925 AR 2
AL :
struct student
{

unsigned int sex : 1;

unsigned int age : 12;
3
KRR 1+12 = 13, ARG N EARR G, AfedlG L char, int BUERAL, X WA EARE" H
FLUL I o
TEYR AT A 2 AR S (P LT 5 BT 1B v = B (P A7 IOy, iX ik 5 CPU J& Big endian i4 /2 Little endian
K¥ksE . Little endian 1 Big endian j& CPU A7 883 PR BN R o %) T4 KA S84l 2R, Big
endian AN AN FA R AT T RG] s kb 16003 A7 O 1R v 7 1 B A1) 5 i
Little endian WA, EINAEHE—ANFARBART 705 Cie RNk 21wyt bk 5 050 A7 5CE s IR A7 715 2
A DI
Bl S IP AL g5 h iRy«
struct iphdr {
#if defined(__LITTLE_ENDIAN_BITFIELD)

__u8 ihl:4,
version:4;

#elif defined (__BIG_ENDIAN_BITFIELD)

__u8 version:4,

ihl:4;

#else
#error "Please fix <asm/byteorder.h>"
#endif

__u8 tos;

__uleé tot_len;

__ulé id;

_ule frag_off;

__u8 ttl;

_u8 protocol;

__ulé check;

_u32 saddr;

_u32 daddr;
/*The options start here. */
3
7t Little endian £, iphdr e X
__u8 ihl:4,
version:4;
HAF1807 N -
% 1% 4 {7 ihl
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%17 4 467 version  (IP [RfRAS)

#77E Big endian a0 N ISIXAEE X, WIALERCT 008 -

%1 % 4 £ version (IP HRAS)

%175 4 47 ihl

X5 S2BR I IP W SUEANUCHEL Y, B LALE Linux WAZIEACRS S, TP 40 Sk g5 WA iy s SCRIH T %%
#if defined(__LITTLE_ENDIAN_BITFIELD)

#elif defined (__BIG_ENDIAN_BITFIELD)

#endif

DX 73 PR FNAN R () 175 450 o

FH I FRAT A 45 4 S I B A

(1) C/C++iET ML AR Horh A il R R B AL 43

(2) FHMAB N IR ETFEBE, MR UHENERRRRE;
BERE N AR Fa VAR AR B0, X — ri B4 & HAKRM CPU 14544

C/CH+HILTRS TRt METRET

KFEE email:21cnbao@21cn.com sweek
FEBAIN C/CH+222) B . FEBRATRMIEN G, s R S, R siseshcmic, &, BEx o
(17, WEWr st A A fe el @t fETRE .
AL, FEERE AWK, RISRE B 1EA)
char near *p; /*w& L AFRFHT "HRER*/
char far *p; /*E X — R m 4REr*/
char huge *p; /*& L— AP0 E "FaEr*/
SEAEAAEE AP near”, “far”. “huge” /& \HEHL E Hkr), &M afbS ! ARG B TR, f#
FRAEINIIT R
X p E RN 8086 M BEARAK R A KA GmIH IS U . RS nIE, 8086 & —> 16 fAbBLAR, BWE
T UYANBEFAES, LTI E Bl CS (Code Segment) : fUHLEL 777 4%: DS (Data Segment) :
WA 4%; SS (Stack Segment) : HEFRB A {7 4%; ES (Extra Segment) : B #{74%. 8086 X
MBI, Vi AB (64K JEH ) HIEsds A0, ATEATT B bk Gk B bk 25 A2 A a0
MY ) AS By LSR5 sl dg A i, WFE 2A8 50 Bt bl CRRvRss Bt 37 A7 9 f 2B 050«
t, 7E 16 A7 ACFESRIREE R, WUR VG M ARB N HUERIME, F— 16 f7HI9RE GRRBIA MRS minl LA
ViR T AR B LAAMBEE R, WA 16 BN+ 16 A Bihl, BI% 32 f7ifREr .
XFE, FRATHUANTE Tk I FRE 0 X
) I FRE 2 R AU A B RS AB W 75k 16 ARt
) THRE R REVT M AEAR B A5 BUmB B IE ) . 67588 32 A7 HI9R%E
I HEET REEXT 64k FH 8 B A b BT 2B, -
char near *p;
p=(char near *)O0xffff;
wigtt R 32 friest, BRRBHE: fRBHbt, TIeE T LI TSR Tk, T CAVS AN WAL . Qe
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MO FEFRER p $R1M 0x1000 B 0x2 “5Huhk, HP 1000:0002, Wjn]54E:

char far *p;

p=(char far *)0x10000002;

bR TR fR B R ARE AN, I AN BRI

MIZHREF—FE, EAREHE 32 MriFaEr, Fabrtidkoshy 16 fik: 16 W%, Wnf LASHATATbl. ez
FREF DX ANAE T AT T RS ACAL P . AR B AT AR AL, W REAAAE YN i 51 52 b g 1n) [F]— NPy B bk, H2
EA B A S s A—FE, W1 23B0:0004 F1 23A1:00F4 #B$5 1 [ — M2t 23604 ! EfeEtdit
R I FRARAE s R CRAE 5E R Fom s 3 /T 10h, RUE A 4 A 80l Foa B #iodt A 21 B ikl
T, XFERUAT LA S Far F8EHE 64K LS RCEHE RIZEAT . AR, IREE R AUN T 64K, T
THI FR) R HS R LUK e Fig B 0 B B

void normalize(void far ** p)

{
*p=(void far *)(((long)*p&0Oxffff000f)+(((long)*p&0Ox0000fff00<<12));

b

MCE T B H P AT — R 21 THRET ZAREHIE ], XA R R i, I UL 45 & I FR B IOR
R(SE S E

PHRXH, EHERRNE. iRt @IEE. EiRtrRESUER 16bit B ABRHY (WURALPLEZ 16 £7
H, AHRARIT B HERTE, WAfAETRREr . WHREr . BERRErOME) , Al PC Tl 32bit 4b3
#% (80386 LI L) —MisfrfERY BT, JREFHE 32 2/, Wb, CeArE, dnfRtt 7. HiE
FEMA RS IUR T, 8086 [MALBLAIRAT LLAY 2 17, W AMD AW ff) AM186ED. AM186ER 45407
ar, TPRIXEER GRS, JATIE LA D2 R FR IS kv

DR B IS AR B AR A SO I A, AR S — PRSP, 8086 V%, JF5% C/C++mgidnteth4s
RIAHOR A2

MPIE L AR C/CHHHBEE4E (union) HIfFH

KFEHE 21cnbao sweek@21cn.com
R —: 95— B HIM RS CPU 2 Little endian it /& Big endian #i5{?
53T
VER— AN ENAI NN, TAISARLE T ENLAL crh #2% 21 i A4 0y Little endian #1 Big endian. Little
endian #1 Big endian J& CPU {7 /3CE3E PRI AS R o 6 T4 KA 28, Big endian A
— AN AL R R ARG Rk 281 vy b b (8 A7 TR 1) s BRAE ) 5 1 Little endian )
IR BN AP RN 7 (F I AR Hb 31k 5] s bk 10 5T A7 T3 AR A 75 B )
Wihn, % M N AEHEE 0X0000 FFE44 LL R $dls

0x0000 0x0001 0x0002 0x0003

0x12 0x34 Oxab Oxcd
WERBATT 2B ANtk 2 0x0000 [ PUASF 1548 18, 4771974 big-endian, WEEH 4554 0x1234abced;
AR little-endian, M2 H 455 8 Oxcdab3412. @1 3kA4 ¥ 0x1234abed 5 A F|LL 0x0000 FF441H
WAES, ) Little endian 1 Big endian a2 45 B an -

il 0x0000 0x0001 0x0002 0x0003
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big-endian | 0x12 0x34 Oxab Oxcd
little-endian ' Oxcd Oxab 0x34 0x12
— ki, x86 &% CPU #ii & little-endian 1515 )5, PowerPC i & Big endian, &A1 CPU fgil il
Bk ki ® CPU T{E T Little endian i£ & Big endian f&=.
R
AR, RN ) R 7 RS — N (CHAR/BYTE 2R (R0 Fl— AN S R K A7 08T R R 1) 9 7
FraGHhl, RO EAE, 8 CHAR/BYTE il /0 3 R0l (1) i 7 i 2 G R H W CPU TAE T Little
endian &2 Big endian #i{. 5 H a1 F &%
typedef unsigned char BYTE;
int main(int argc, char* argv[])
{
unsigned int num,*p;
p = &um;
num = 0;
*(BYTE *)p = Oxff;

if(num == 0xff)
{
printf("The endian of cpu is little\n");

s
else //num == 0xff0O00000

{
printf("The endian of cpu is big\n");
b
return O;
b
B T b3k 7 i Gl A b L X R Bl o AL, IR IR T s R AR ) Ah, A %
AL IR ? FAVHNTE, union IR AR S il A AR IR IR N A7 18] LN AE, T2 union RAE/EH]
foTikit 224b) o BRIk, FRATATLCK—A CHAR/BYTE £l Al —AN B E 4l [F) 1 45 25— union IR, #3H
W%
int checkCPU()
{
{
union w
{
int a;
char b;
G
c.a=1;
return (c.b == 1);
b
b
SCHLRIRE R DhRE, FATRER Linux #A4E RS DA AR 2 /B A i) :
static union { char c[4]; unsigned long I; } endian_test = { {'I', '?", '?*, 'b" } };
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#define ENDIANNESS ((char)endian_test.l)

Linux i) NAZAEZ AT —A> union A8 &R AN ] 81 20 SOSSEL T — KBRS [RIAE R Dhdg ! DL B
ARAGFRATAT IR Z 2 2 Linux YRR3R b2 4kt (Wi ENDIANNESS="I''R/;x&4 A little endian,
A’b’%&7s big endian )

TR s R T R A IR 2715 10 B IR P SO0 S DUZRHR L, ROk SO RO B B+ R SC N A R &5
PR, DUANIR SC A 25 1 S5 R R R 53531 &y STRUCTTYPEL~ STRUCTTYPE4, 14 5 Ry LA ) 4 1)y XA
LG R SCE A &

iR

ST (A OO + RO B AR AR, FEELSEIEAE T, BRI RE A VYRS (1) —Ff, FRATTRT LK DY
KA RAEA LI —A union GEE—BWNAE, AR E—FRD , RJEFHR SRR 7B —AH 2]
AR SCH T S5

R

WA B3R A, FATE BT R 25

typedef unsigned char BYTE;

[/ARSCN BBE AR
typedef union tagPacketContent
{
STRUCTTYPE1 pkt1;
STRUCTTYPE2 pkt2;
STRUCTTYPE3 pkt1;
STRUCTTYPE4 pkt2;
yPacketContent;

/88— IR SCHHE 4 1)
typedef struct tagPacket
{
BYTE pktType;
PacketContent pktContent;
»Packet;
1 C/CH+IEF g G, 2 AN IEAEAR KA o A 2 s g5 5 b R — v AES, AT A G R G
TRRXFEGNE) BB RERA, 2GS, G HBOL I GRATEE Haa s o n ik 1), A
A DAE A AR R A AL Gl & X FE e .

FET ARM iR A X Linux #24H B S2AR LS

FETF ARM HHR AR Linux AT ELSEARLS (1) ——JAM&

E4 21cnbao@lcn. com #4k: dev. yesky. com

%\.}
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155

ARM /& Advanced RISC Machines (FZii§fai+a4 RGALFERS) 465, J& ARM 2 " HAL I —Fh st 2
AEIERL (IP) #.

ARM (AN F 03 Je Tk Eifl. W92 i, MG RS, MBRY. LA ARGESR M.
5T ARM BRI A FE 2% 5 20 596 7 32 A7 RISC FALFERE 75 % LA L [T 40 4« 38 TF AR (1K) F-HL  MP3

ARM WAL 2% (ARM7. ARM9. ARMIE. ARM10E. SecurCore. Xscale. StrongARM) , £ [13i#
SEAN RN AR R FF 2K, TALAANIB AN ARG SN AR o IX A& — ARM [FIHFAC !
NI A B8 T ARM [ R AL AT I

Sony Ericsson 1610, 7616 sony Ericsson P iPaqg 4150 Kol TS0 S0,
and TE18 mobile phones PA00 & 4350 TCL 1889 10X optical zoom
mobile phone
g
i ﬂ_--
e
= ﬁ(l
) Kodak LS-753 5MP, Kodak {4413
NTT DoCoMo'Sharp  paiorgla MPx200 3X optical zoom 3X optit IR
400} senes phones smartphone yesky. com

Packard Bell TCX 170
digital TV receiver

h__._ ._'—
Honda Life - powertrain T
1 )
— - a2

HP 380x wireless
nt Server

1 - ."'-'.‘.’.':'.".

Netgear - \{J =41
DSLiCabbe Bi- .k{.r“fh oL
B i msiW e piple IPod mini YEsHY. GOom

ANWHOT AT C CERMAMEDY D), FAIRAXRGRIHTT 3T ARM.

AN RN RGE, (EEERAER), AT EIATERERGEM B ATE T ARM
V& EMgE Windows CE. Linux. Palm 0S ZE#fE RS, A Linux BA B LA

B R THET ARM R ARG A ST (1) G AR

HHT, EFAE RN ARM CEFE) /Linux CERAE REEMITHE 57N, A58 H A8 R 47 7 ik

VW Touran — dashboard
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TAE:

(1) KT ARM920T P9A4% S3C2410A CPU [P HL B bR B 11

(2) ARM AL R R 23R - 5 HE

a. Bootloader T2 HH ;

b. Ik A Linux #4E R WAL IR AE

c. A Linux #:1F KRG X R G0 i) 4

d. BB A A& Linux BKENFRFE 90 E

ARSCR PSS B IAR I H I A FE RS 1018, DM RS # 0. B — R s A 49 A ARM
FERARIBEAE BT, 55— FE 40 HT Bootloader MIBEAE Jiik, o = FAUBIK AL Linux MM X MRS
R, S DUR YR AM S IR SRR P & v, 2B L EE gy H— AN O I I - & BN H IR 1)
S

WREA RIFPIMAXRGEIT KA, R RS M AR IR N 2. BIMEEEMRE AR X
REWITREAE, AW KRB RA AR, BB E W enail SEFIKR:

21cnbao@21cn. com,

2. ARM R R 451

YE R —Fh RISC 1k R A5 K4 AL FE 2%, ARM A 38 28 HLAT RISC 14 28 45 #4 [ SRR AE o 3 BT 0 R 3
SRR A

(1) AEBRE B AL BEFR & 2, AR HI AR 4 5070 (ALU) FIEEAL A%, DUE ALU RIS AT g8 3k A5 K
(R H 2% 5
(2) AZhEEIEA A Sk ) S, DAL T 53R
(3) [ Load Fll Store 45454, LAMG N £t &
(4) Frf ¥a 2 #&AAT,  PABE R AT F i &
ARM 1A R S5 R 7K 32 47, e AT THRSCHF Byte (8 A7) « Halfword (16 £37) F1 Word (32 4i7) 3 P& Y.,
ARM AbPRES$ 7 FF 7 FpAbPRES R, W&

LI Ui R fi i

User Tl BT AT LY

FRQ P T A Bl e B 2 A A

IR 1T R e ok 4

Supervisor B S (0

Abot TSGR E R
Undefined L Ly [ gy
System EATHHRIRIE RGNS yeci som ]

K N HREFHBLE User BEX R IEAT. HACFERAL T User BRI, $UAT IR 05U In) — L5 4
PRI RGN, WARMCEEEL, SIS SE— IR . MRS TR AL A E R Gk
User iz 2 AMOH S JUM B WO RS, BN LSE 2T R RE W, nl DL H L SCR.
HH¥) FIQ. IRQ. supervisor. Abort il undefined 5 F X ARBEFR A iAol AE A PR 2 ) S i
N, RGEFNK UL, X 5 PR E A % B SN A5 ds, F Tk e 2k R I 5
H BT IR A AR
A — PR system B, AR i #AS SEEE X —H, T H PR User B2
IR R PR, F T U R R S8 YR SR T S o A RSN F AT AR I ERE R
G
P27 510 DL ARM 25 A7 28 454 37 A2 31 ANl FH % 748 LA S 6 ANEEXT ARM Ab B8 (AN ] TAEBL L BT A7
& RS rds, WrE:
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Ro
i .

= 3T Sy |

R4 ®  REfiq~ RI4-Fiq fERhT T s ik i

RE-I. . RLd ‘:h';';“.lujgl ‘IL'.'H.'” (5P}, H’rl & -

- SrEL R & £

i — o Rt IEAERIES 8 LD, B 6

i Tsrr FELIA) B0 P 17 2

RS ® Rt LRI (PO

Ro____ | | R&fig

RIO___ | | Rufig

R 0]

RI2___ Rl -fig

B | | RI2-fig

R4 RUiG — = - _

i St R14-sve R d-akt R14-irg R 14-und
S CPSR-fiq | CPSR-sve | CPSR-abt CPSR -irg o 7 A

yesky. com

ARMO *RH 5 JoK Lt FR B, B, $AT. BdlaZerh. Slhl. ARM9 BE T 16 N7 HIHHE o7
RN A AT MR P . 3K 5 K CAR 2 1 RISC AFRZEFTR A, #0615 RISC &k “2edn”

3. EfF T

3.1 S3C2410A fhdzsth 8

HHL % B L 1) ARM 7das il 8% S3C2410A SR 7 ARM920T 4%, ‘& FH ARMOTDMI 77t 45 3 B 7 MMU i1 i T 22 17
=R ARG Forf, MMU W] DS B RS N A7, =l G2 A7 N AMAL K 16KB #idil T 16KB £icdfs mii# Cache 2H /.
ARM920T A4 AW IR AL B 2% . CP14 FIT CP15. CP14 FT-IRiR¥E I, CP15 H T-174it R G LU A it
il o

S3C2410A BERK T R 110 PR 308 o B A A7 il 42 11

LCD 428 (G2 3¢ STN FI TFT A545 fb 458 52 190V i 5k 7 5 )

SDRAM #1145

3 /MHIE 1] UART

4 /1l 1E 1] DMA

4 A AT PWM ZHREM VI 25 1A N SR I

8 JHIE 1) 10 {7 ADC

i ¥ B 4z 1

I°C M&hzn

1°S Mekhz

Wi~ USB ML I

—~ USB & &2 11

P/~ SPT #2111

SD %11

MMC RF2

S3C2410A FE R 17—/ HA H I ZhBEM RTC AEAT PLL (MPLL A1 UPLL) f12E 7 I A A2 & MPLL 7 A2 2 I
Bl BERSAT AL S TAEMR S mik 21 203MHz o XA TAESR AES AL BE AR 4241247 WinCE Linux 54
VEBR G LA RGHAT I 53 2R 15 S b # . UPLL U7 A5 Sz B USB Ak (it 4

TEEIR T S3C2410A [ BT YA A1 FEl 2 1

VVVVVVVVYVYVYVYYYYVY
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TS T I 2o
LD S i —"y BUS W UART — cﬂ
USE Hew JO=D{ ANB =2 +HuM USH @ & E::: — It
8
ExManer ety " ™ ST/ MM —
H.ﬁlrﬁhts:::;ﬂ :::::iq.uppq il
HUS W
U——e f':: E
Pl l;_—v‘ﬁ'h.- <y '._..';-.:I
yesky. com

BATRTF LS E B AHB A6 FT APB S &8 (IR b AT — T fBRE o ARMAZ T I H 1), A LA R s
RGN E TR Y, B Lk it —A~ ARM e A EEROTE I . A T b
ANVERIE T RIRIIVE D, ARM 2] 5% X T AMBA (Advanced Microcontroller Bus Architecture) &2k
e, e —AE T ARM AT B ERG 2 ST vh 1 ARUER . R

78 AMBA S Z R, T 3 MR

(1) AHB—Advanced High Performace Bus, T mifERERGBIEIIER:, SCRroS R ER A& A g
il

(2) ASB—Advanced System Bus, MH T EPEAERGAERIER:, SRR RS fE5, K2R Em
R Eit% A, 5K AHB 22454

(3) APB—Advanced PeriPheral Bus, HTHUKIERESMS KT LI HE, — Mot Hedr AHB B ASB RGE 2k
B T

HLIR ) AMBA S 2k R G0 &

ARM 1 e :
HE it il o R
AR RO
AHB/ASE
[TART —
& 5 % - —
A " APE TIMER |
Foo
| q /[
H i OV Tl
yesky. com

S3C2410A ¥ R Ze MAEE A5 18] 43 ik 8 AN bank, FFAS bank [FIR /N 128M =7, 3£ 16 %75 . Bank0 £l bank5
(T aE Rl 2 [ 2 19, BT ROM X SRAM. bank6 F1 bank7 n] F T- ROM. SRAM B SDRAM. Frf5 N AEHL 1)
i) S BAER n] gm e, AN Wait WAEY REVI M . FEIZH T S3C2410A [ NAFZHER

87



RT Embedded httpﬂfwww.knntrnnn.com

1:0] = 01,10 1 =00
O . L. Sa
ol e Mol used
(5000 0000 —fe
SF R Amoa SFH Area
034800 0000 g
w4000 OFFF e
(4K Pytos) Mol uisisd
AT D000 i freeeeeeeeeeo L e -
SFROMSORAM SROMSORAM MBI BEMEAGME
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03800 0000 — - R TR
SHCASDRAM SROMEDEAM 2B BENME LB
(PGCSE) i RMBSANEA 28NS
D300 D000 — e ——
SAOM SROM
(HGCSS) IYGCES) nas
2800 DO0D —pe =
SR ROM
(HGCS4) inGCSh 1. 1c8
032000 0000 =g s “"E‘mmﬂm
SFOM SROM 129 Fegun
(RGCS3) {nGCET)
D1 B0 0000 —pw S
SFOM S0M
{nGCST IGCS2) 128
0¥ 000 0000 — ——————————————F - =m- -
SAOM SROM
(nGCS1) GCS1) Fa—"
040800 000D —p» G -
e
Boot Infanal 12508
(GESD) | | '( T
R —— SRAM (4K FARE
[Mot yaing MAND flash for boot RO [Waing MAND flash for bost ROM) yesky. com

TEIZH T S3C2410A [FI%ds Mk Huhib 2 1 3 FiL s -
Ij dwmd WEC . IVE

] =
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-

-
W
.
L3
-
™
"
L]
¥
L)
-

!I n ': -, " 1. ) E.
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soRy T B EFALAE
voRz Biman WUBBES
abal o UOon BEEMes
some TE2ET DESELE veomdpume .
-1 -] EEREE pawa
poRs bl
el -1 rd Bataril M0l o
] DATA
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DDRZEEF AL 5 o BATAR
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FER R E B BaTAF
i 4 s &
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hEYEEEE gEE 8l (o=t
BE3333% 355 CFRAN
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SDRAM 561455 Sk USB 2 11 1l B
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OM1 - HALEF I R hr R WA

oMl OMO S10-3 5102 Boot 825,
i i OoN oN tH NAND flash ki
0 1 ON OFF i 16 4% NOR SMash i 2l
1 i OFF ON  H32{ENe = LLeh
|___|___OFF__ OFF CPU ¥,25k5  com

ERGH 5K T — F NOR FLASH(28F640) F11 NAND FLASH (K9S1208), HLi&un T I&:

91



QT Embedded http:/www.kontronn.cop,

vEE. BN 1+ E;—ﬁ::t

— Mgiree

A : L cE
AR . = I# e cs
[ — LT N : | g
+— s c | war uuuu-r.__.;-r
L~ _ L i V}_,'l;\

E LY PENE TS yesky. com

3.4 %0
S3C2410 W HBEE K T UART #2528, SEBL T I Hh e 4 . AN ERIE TR HE AL CMOS/TTL Hi°F-5 RS232 2 [R] 1) 5% 46

|[1.mn:,_.1.:;_. ca- j“"'H -
1:jj——————ltz- 18
wll=TE0  Shputa n:hJ':" H.TX00 -
W_TEK1l EDﬂlF12 oIz 3 N_TXD21
~Logut3 D1 KRR
cowT 4 DIng
YOOIV 13 7
Avta=-paWwardavn ==SDauTs DINS

disablad T

e ancEarF INNALID
FORCEDN HEI'U"]FI
mIni r||:|uT:|!:;|l—i

MS232_AND_

S IE, T | R AouTaE0 H_AXDD &
P L B mou 7oAl M. AYD] -

al, i [

E ! i - kl LI bh

- z =7 L Ekllr —— - -
—

5 —RlG N ¥ C Cpi- <:
EJ 1‘Eﬂi

yesky. com

HWAX3IZANA

3.5 LK™

DL PR320 F SR CIRRUS LOGIC 23 w) A2 77 1) CS8900A, o€ v s JAdi FH R 0E, B 2410, %k
AL AR R AR A A REAR B 75 B B A HE, T I P 38 2 A7 1A 188 B R AN TR (1) 3 FH B
‘B TEEES03. 3 LR M ARHE, AT f 1% . LU IE JE DL 1K) 10Base~T iEfEu 1, SZFF 10Base2, 10Baseb
A1 10Base—F 1] AUT #10, JfRe AR, H3NEEAT CRC K, 7Erse)s H3E K.
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B, 155 Bt UARTO-2

It

AI4RTELA0 FREsO FLASH

e

CHEl 28
LoD &5
1D I*C EEFROM
TTAG
RTC
NANDHE #1125
LFN

4. /NG5

AFEYHPE T T S3C2410A ARM A BEES FER AR AE AT R VH AL, R Sea 4R it 7 B AR TR e % L
(="

T ARM R AL Linux BAH B SR, (2) ——BootLoader

KEHE 21cnbao@2lcn. com Hik4b:dev. yesky. com

BootLoader 8 RALH NG, TEHAERGE NALIEAT Z ATEAT I —B/IMEF . @it BootLoader, AT ARIAA A%
£ RENL P AE A T RIS P, ANTTTHE 2R 208 1R AR A A5 5 31— /N A G (PDIRES DU B & R B4 R G R MEAS U 1IE
PSS . %, BootLoader ™ H AR T-BiAF My I, el A7 AU Bk, Rl At 5 Ly —
AN BootLoader JLFR&ATREM . B W, AT LN BootLoader VA4 H — 28l F A&k, LiFRS
F 8 3E 1) BootLoader i 55 .

BootLoader MISZEUKHGT CPU [RIMRZRLZEH), L KZH BootLoader #3484 stagel Fl stage2 PHAH4r. KT
CPU PR REERIIIARNS, L an & s WIaa A ARIL A, Tl R IAE stagel P, i HLE A #FVE S vE 5 RS20, DLk 256/
KPR H . 1M stage2 WA FH C W55 RSEIL, IXFERT LASEILSE 2410 ThRE, ) HACHS & HAT S (hm s R &%
L o

BootLoader [f] stagel 7 EFELL N DEE,

0 A B A WIUR AL

0 AN Boot Loader [f) stage2 #E4S RAM Z¥[i];
0 41 Boot Loader [f] stage2 I RAM Z¥[a]H7;

0 WO I HEAK
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0 BRAES] stage2 HJ C AN,

Boot Loader [f) stage2 i AL HE DL N0 5.

0 WIAEAC A B A ) 28 AR B 4%+

0 Ky 48 A A7 (memory map) 5

0 $ kernel WHUEAARSCAF RGN flash L33 RAM ZE[A]
0 A WIZE R SIS

0 P A

ARZAYH 1) BootLoader ZHEELE mizi A vivi #H71E K.

L IR

BT 2 1 B e B AR AT B =] T & B BT R A0S B R Tt N AT & B R T R TG
ADT C(ARM Development Tools) ‘& AFET ARM IR AR HERHE T — B ER KW R TR, WIETmE. T/
BHRRE. Brgmie. Brilas.

ADT R AU HF & 3455 i ADT Emulator for ARM Fi1 ADT IDE for ARM 41J%. ADT Emulator for ARM i#iL JTAG SZij 3=
HLAT H b L RS DI RE . & C 75 HAnAAitgs, A5 H HAS RGO L 8. B AR HHEAE B Ask iz
A7, L ARM SRR JTAG i A DT, BT adb @ AU, i BRI S R A

ADT IDE for ARM i H P HR A sy R H I A AR R N SR R AR T A, 6 — #2258 %% 1 T R A KR R I IT K
AR T : Yo gmifas. TR, TRgmiEss (s 1 gnas FEREs) . iR E: . ADT Emulator for
ARM iR $E 4%, HPUAIA Microsoft Visual Studio FREEAHAL, FI/'AILAZE ADT IDE for ARM 4EmJT A& ¥A%E G 6
TR, FIFORE, 7. I FMgmiEScfE, s &R WE. BT IR AN R .

ADT R N ZHA T R AR EHL— HERPLAS XJF & #%, ADT IDE for ARM 3247 F A%, 1 ADT Emulator for ARM
SEHL ADT IDE for ARM 5 HARHLZIAIMIER:, RIS, & 56H ADT IDE for ARM ZwiFdid A p HARARIS, SRJ5E 7
5 ADT Emulator for ARM 2 [a)p)ifiatiliie, RimiE @ r 5, #inl LAZE ADT IDE for ARM Hiliid ADT Emulator
for ARM 5 Hbrti Siil H AR RE P, A4 B AR N8R HbspLrh, #HIRE T, s BWEEsE,

2. ARM JI" %

ARM 5 & T~ RISC 484 R4, 758k D, Mg UL C S5 mgiifi 5 o0 32, AT ZAE Bootloader % —
B BT 2D g E 2

(1) +is%
ADD r0, rl, r2
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— 10 :=rl + 12
SUB r0, rl, r2
— 0 := rl - 12

FEAr 5 AR RO L — AN LRI
ADD r3, r3, #l

—— 13 =13 +1

S T AMRAERGE T LUR A AR JS I 45 R
ADD r3, r2, rl, LSL #3

—— 13 ;=712 + 8. rl

(2) frizty

AND 10, rl, r2

—— 10 :=rl and r2

ORR 10, rl, r2

—— 10 :=7rl or T2
EOR 10, rl, r2

—— 10 :=rl xor 12
BIC r0, rl, r2

—— 10 := rl and not r2
(3) FArasihts

MOV 10, 12

—— 10 = 12

MVN 10, 12

—— 10 := not r2
(4) 8

CMP rl1, r2

—— set cconrl — 12
CMN rl1, r2

—— set cconrl + 12
TST rl, r2

—— set cc on rl and r2
TEQ rl, r2

—— set cc on rl or r2

JXEESG A CPSR % /788 (N, Z, C, V) A
(5) WAFHRAE

LDR 10, [r1]

—— 10 := mem [rl]

STR 10, [r1]

— mem [rl] := r0

LDR r0, [r1, #4]

—— 10 := mem [rl1+4]

LDR r0, [r1, #4] !

—— 10 := mem [r1+4] rl :
LDR r0, [r1], #4

—— 10 := mem [rl] rl

rl + 4

rl +4
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LDRB r0 , [r1]

—— 10 := mem8 [rl]

LDMIA r1, {r0, r2, rb}

—— 10 := mem [r1] r2 := mem [rl1+4] r5 := mem [rl1+8]

{..} ATLLESE r0 el T A A as, RS r15 (PO # S ER T Ik .

(6) iR

i 1:

MOV r0O, #0 ; initialize counter

LOOP:
ADD r0, r0O, #1 ; increment counter
CMP r0, #10 ; compare with limit
BNE LOOP ; repeat if not equal

i 2:

CMP r0, #5

ADDNE r1, rl1, r0

SUBNE r1, rl, r2

if (r0 !=5) {

rl :=rl +1r0 - r2

}

3. BootLoader &5 —Fr B

3.1 M WAL

BEARHOREA ) aR A TAE L4

0 W AT (1 H T

0 V' CPU (14380 5 RIS B A0 5
0 RAM HJ#ik. s

0 WlUH1k LED

ARM () Wy ) R W B AE O HBBIEFT AR ) 8 AN W], Wi R R
B 24 H b (R S R JS RIDRE PC AR S AH I FR) 7 ) Ak, A A v T ) e AL TS — Ak e i A B £ v I R 55
FERP RUEATALEE, oIS o R TR0
@ 0x00: Reset

b Reset
@ 0x04: Undefined instruction exception
UndefEntryPoint:

b HandleUndef
@ 0x08: Software interrupt exception
SWIEntryPoint:

b Hand1eSWI
@ 0x0Oc: Prefetch Abort (Instruction Fetch Memory Abort)
PrefetchAbortEnteryPoint:

b HandlePrefetchAbort
@ 0x10: Data Access Memory Abort
DataAbortEntryPoint:

b HandleDataAbort
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@ 0x14: Not used
NotUsedEntryPoint:
b HandleNotUsed
@ 0x18: IRQ(Interrupt Request) exception
IRQEntryPoint:
b HandlelRQ
@ Oxlc: FIQ(Fast Interrupt Request) exception
FIQEntryPoint:
b HandleFIQ
SIS OGP T I E I 2%~ BRI v b -
Reset:
@ disable watch dog timer
mov rl, #0x53000000
mov r2, #0x0
str  r2, [rl]
@ disable all interrupts
mov rl, #INT CTL BASE
mov r2, HOXffffffff
str  r2, [rl, #oINTMSK]
ldr r2, =0x7ff
str  r2, [rl, #oINTSUBMSK]
WE RGN B
@init clk
@ 1:2:4
mov rl, #CLK CTL BASE
mov r2, #0x3
str  r2, [rl, #oCLKDIVN]
mrc plb, 0, rl, cl, c0, O @ read ctrl register
orr rl, rl, #0xc0000000 @ Asynchronous
mer pls, 0, rl, c¢l, c0, O @ write ctrl register
@ now, CPU clock is 200 Mhz
mov rl, #CLK CTL BASE
ldr 12, mpll 200mhz
str  r2, [rl, #oMPLLCON]
RS IR T LED:
@ A1l LED on
mov rl, #GPIO CTL BASE
add rl, rl, #oGPIO F
ldr  r2,=0xbbaa
str 12, [rl, #oGPIO CON]
mov r2, #Oxff
str 12, [rl, #oGPIO UP]
mov r2, #0x00
str  r2, [rl, #oGPIO DAT]

100



RT Embedded httpﬂMww.knntronn.com

WH (W) AT -

ENTRY (memsetup)
@ initialise the static memory
@ set memory control registers
mov rl, #MEM CTL BASE
adrl 12, mem cfg val
add 13, rl, #52

1: ldr 4, [r2], #4
str 14, [rl], #4
cmp rl, r3

bne 1b

mov pc, Ir

BE (W4AL) UART:
@ set GPIO for UART

mov rl, #GPIO CTL BASE

add rl, rl, #oGPIO H
ldr r2, gpio con uart
str 12, [rl, #oGPIO CON]
ldr r2, gpio up uart
str 12, [rl, #oGPIO UP]
bl InitUART

@ Tnitialize UART

@
@ r0 = number of UART port
InitUART:
ldr rl, SerBase
mov 12, #0x0

str 12, [rl, #oUFCON]
str 12, [rl, #oUMCON]
mov 12, #0x3
str 12, [rl, #oULCON]
ldr r2, =0x245
str 12, [rl, #oUCON]
#define UART BRD ((50000000 / (UART BAUD RATE * 16)) - 1)
mov r2, #UART BR
str  r2, [rl, #oUBRDIV]
mov 13, #100
mov 12, #0x0
1: sub r3, r3, #Ox1
tst r2, r3
bne 1b
#if 0
mov r2, # U

str  r2, [rl, #oUTXHL]
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1: ldr  r3, [rl, #oUTRSTAT]
and 13, r3, HUTRSTAT TX EMPTY
tst 13, HUTRSTAT_TX_EMPTY

bne 1b

mov r2, # 0

str  r2, [rl, #oUTXHL]
1: ldr 13, [rl, #oUTRSTAT]

and 13, 13, HUTRSTAT TX EMPTY
tst r3, HUTRSTAT TX EMPTY
bne 1b

#endif

mov pc, Ir

AR, vivi PR T LA s Nl B T BV AR R T PrintChar. PrintWord F1 PrintHexWord:

@ PrintChar : prints the character in RO
@ 10 contains the character
@ rl contains base of serial port
@ writes ro with XXX, modifies r0,rl, r2
@ TODO : write ro with XXX reg to error handling
PrintChar:
TXBusy:

ldr  r2, [rl, #oUTRSTAT]

and 12, r2, HUTRSTAT TX EMPTY

tst r2, HUTRSTAT TX EMPTY

beq TXBusy

str  r0, [rl, #oUTXHL]

mov pc, Ir

@ PrintWord : prints the 4 characters in RO
@ 10 contains the binary word
@ rl contains the base of the serial port
@ writes ro with XXX, modifies r0, rl, r2
@ TODO : write ro with XXX reg to error handling
PrintWord:
mov r3, r0
mov r4, Ir
bl PrintChar

mov r0, r3, LSR #8 /% shift word right 8 bits %/

bl PrintChar

mov r0, r3, LSR #16 /% shift word right 16 bits */

bl PrintChar

mov r0, r3, LSR #24 /% shift word right 24 bits */

bl PrintChar
mov 10, # \r’
bl PrintChar
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mov 10, # \n’
bl PrintChar
mov pc, 14
@ PrintHexWord : prints the 4 bytes in RO as 8 hex ascii characters
followed by a newline
r0 contains the binary word
rl contains the base of the serial port

writes ro with XXX, modifies r0, rl, r2

® & & & &

TODO : write ro with XXX reg to error handling
PrintHexWord:
mov r4, Ir
mov r3, r0
mov r0, r3, LSR #28
bl PrintHexNibble
mov r0, r3, LSR #24
bl PrintHexNibble
mov r0, r3, LSR #20
bl PrintHexNibble
mov r0, r3, LSR #16
bl PrintHexNibble
mov r0, r3, LSR #12
bl PrintHexNibble
mov r0, r3, LSR #8
bl PrintHexNibble
mov r0, r3, LSR #4
bl PrintHexNibble
mov 10, r3
bl PrintHexNibble
mov 10, # \r’
bl PrintChar
mov 10, # \n’
bl PrintChar
mov pc, 14
3. 2Bootloader #% Il
fi & S N NAND FLASH JH3)), 75 20K NAND FLASH HHf) vivi /S copy %I RAM H:
#ifdef CONFIG S3C2410 NAND BOOT
bl copy_myself
@ jump to ram
ldr rl, =on the ram
add pc, rl, #0
nop
nop
1: b 1b @ infinite loop
#ifdef CONFIG S3C2410 NAND BOOT
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@
@ copy myself: copy vivi to ram
@
copy_myself:
mov rl10, Ir
@ reset NAND
mov 11, #NAND CTL BASE
ldr  r2, =0xf830 @ initial value
str  r2, [rl, #oNFCONF]
ldr  r2, [rl, #oNFCONF]

bic 12, r2, #0x800 @ enable chip
str  r2, [rl, #oNFCONF]
mov r2, HOxff @ RESET command
strb  r2, [rl, #oNFCMD]
mov r3, #O @ wait
1: add 13, r3, #0x1
cmp r3, #O0xa
blt 1b
2: ldr 12, [rl, #oNFSTAT] @ wait ready
tst r2, #0x1
beq 2b
ldr  r2, [rl, #oNFCONF]
orr r2, r2, #0x800 @ disable chip

str  r2, [rl, #oNFCONF]
@ get read to call C functions (for nand read())
ldr  sp, DW STACK START @ setup stack pointer
mov fp, #0O @ no previous frame, so fp=0
@ copy vivi to RAM
Ildr  r0, =VIVI RAM BASE
mov rl, #0x0
mov r2, #0x20000
bl nand read 11
tst r0, #0x0
beq ok nand read
#ifdef CONFIG DEBUG LL
bad nand read:
ldr  r0, STR FAIL
ldr rl, SerBase
bl PrintWord
1: b 1b @ infinite loop
#endif
ok nand read:
#ifdef CONFIG DEBUG LL
ldr r0, STR OK
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ldr rl, SerBase
bl PrintWord

#endif

@ verify

mov r0, #O0

ldr  rl1, =0x33f00000

mov 12, #0x400 @ 4 bytes * 1024 = 4K-bytes
go_next:

1dr 3, [r0], #4

1dr 4, [rl], #4

teq 13, r4

bne notmatch

subs r2, r2, #4

beq done nand read

bne go next
notmatch:

#ifdef CONFIG DEBUG LL
sub r0, r0, #4
ldr rl, SerBase
bl PrintHexWord
ldr  r0, STR FAIL
ldr rl, SerBase
bl PrintWord

#endif

1: b 1b

done nand read:

#ifdef CONFIG DEBUG LL
ldr  r0, STR OK
ldr rl, SerBase
bl PrintWord

#endif
mov pc, rl0

@ clear memory

@ r0: start address

@ rl: length
mem clear:
mov r2, #0

mov 13, 12
mov 14, 12
mov b, 12
mov 16, 12
mov r7, 12
mov 18, 12

mov 19, 12
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clear loop:
stmia r0!, {r2-r9}
subs rl, rl, #(8 * 4)
bne clear loop
mov pc, Ir
flendif @ CONFIG S3C2410 NAND BOOT
3.3 BN C AR
R B HERR AR BT sp, MEARIREN IO BCE RN THAT C B S AUIDELF & . SR IFHEMS, W CiEF I main K%L

@ get read to call C functions

ldr  sp, DW STACK START @ setup stack pointer

mov fp, #O @ no previous frame, so fp=0
mov a2, #0 @ set argv to NULL

bl main @ call main

mov pc, #FLASH BASE @ otherwise, reboot

4. BootLoader & “FfrEk
vivi Bootloader [F55 ZBBe SLop il T )\AS/NIT B, 8 main BR 43 il Y FIZ TUAS /NS BE R AH 5K oR 4L
int main(int argc, char *argv[])
{
int ret;
/%
* Step 1:
*/
putstr ("\r\n”) ;
putstr (vivi banner) ;

reset handler () ;

/%
* Step 2:
*/
ret = board init();
if (ret) {
putstr (“Failed a board init() procedure\r\n”);
error () ;
}
/%
* Step 3:
*/

mem map init () ;

mmu_init () ;

putstr (“Succeed memory mapping. \r\n”) ;

/%
* Now, vivi is running on the ram. MMU is enabled
*/

/%
* Step 4:
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}

*/
/* initialize the heap area*/
ret = heap init();
if (ret) {
putstr (“Failed initailizing heap region\r\n”);
error () ;
}
/% Step b5:
*/
ret = mtd dev init();
/% Step 6:
*/
init priv data();
/% Step T:
*/
misc() ;
init builtin cmds();
/* Step 8:
*/
boot or vivi();

return 0;

STEP1 ) putstr (vivi banner) {EA)70 8 D4 — B/ W vivi fIRAS. EE 25, vivi banner 5& X A:

const char *vivi banner =

“VIVI version ” VIVI_RELEASE ” (” VIVI_COMPILE BY “@”
VIVI_COMPILE_HOST ”) (” VIVI_COMPILER ”) ” UTS_VERSION “\r\n”;

reset_handler BEATAH N ) & A7 Ab 2l :

void

reset handler (void)

{

}

int pressed;

pressed = is pressed pw btn();

if (pressed == PWBT PRESS LEVEL) {
DPRINTK ("HARD RESET\r\n”) ;
hard reset handle();

} else {
DPRINTK (“SOFT RESET\r\n”) ;
soft reset handle();

hard reset_handle 4% clear WAY, TMIHA4 AT ALFE AT 4 B AL :

static void
hard reset handle (void)

{
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clear mem((unsigned long)USER RAM BASE,

}
STEP2 BEATHRHIUR L, B IS (R A g fe 1/0 1.
int board init (void)
{
init time();
set _gpios();

return 0;

}
STEP3 34T A A7 S MMU #1140 4K -
void mem map init(void)
{
#ifdef CONFIG S3C2410 NAND BOOT
mem map nand_boot () ;
felse
mem_map_nor () ;
#endif
cache clean invalidate();
tlb invalidate();
}

(unsigned long)USER RAM SIZE);

S3C2410A [1) MMU #1640 - 75 298 H 18 F 1 arm920 MMU #4614 pR 25 :

static inline void arm920 setup (void)

{
unsigned long ttb = MMU TABLE BASE;

~asm_ (
/* Invalidate caches */
“mov r0, #0\n”
“mer pl5, 0, r0, c7, c7, 0\n” /% invalidate I,D caches on v4 */
“mer pl5, 0, r0, c7, cl0, 4\n” /* drain write buffer on v4 */
“mer pl5, 0, r0, ¢8, c7, 0\n” /* invalidate I,D TLBs on v4 */
/* Load page table pointer */
“mov r4, %0\n”
“mer pl5, 0, r4, c2, c0, 0\n” /* load page table pointer */
/% Write domain id (cplb r3) */
“mvn r0, #0\n” /% Domains 0, 1 = client */
“mer pl5, 0, r0, ¢3, c0, 0\n” /* load domain access register */
/* Set control register v4 */
“mre pl5, 0, r0, cl, c0, 0\n” /* get control register v4 %/
/% Clear out  unwanted bits  (then put them in if we need them)
/% RVI ..RS B... .CAM */
"bic r0, r0, #0x3000\n” V4 N B S ¥4
"bic r0, r0, #0x0300\n” V4 U § B V)
"bic r0, r0, #0x0087\n” JE oL Lo.. 111 %/

/% Turn on what we want */
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/* Fault checking enabled */

“orr 10, r0, #0x0002\n” V4 S DR 4
#ifdef CONFIG CPU D CACHE ON
“orr 10, r0, #0x0004\n” V4 S DI 4
#tendif
#ifdef CONFIG CPU I CACHE ON
“orr 10, r0, #0x1000\n” V4 S U 4
#endif
/% MMU enabled */
“orr 10, r0, #0x0001\n” V4 S B 4
“mer pl5, 0, r0, cl, cO0, 0\n” /* write control register */

: /% no outputs */

27 (tth) ),
}
STEP4 ¥ B iRz ; STEPS #E4T mtd ¥4 HIMIUE4L, 0% MTD 43X 45 KL STEP6 ¥ & FAA Ki¥s: STEPT WJUAAL N E 4.
STEP8 JA#))—A™ SHELL, “547H P it dr 2 JF 2T AH N AL . 76 SHELL ARt (IH 0L T, JE ShigAE R4
#tdefine DEFAULT BOOT DELAY 0x30000000
void boot or vivi(void)
{

char c;

int ret;

ulong boot delay;

boot delay = get param value("boot delay”, &ret);

if (ret) boot delay = DEFAULT BOOT DELAY;

/% If a value of boot delay is zero,

* unconditionally call vivi shell */

if (boot delay == 0) vivi shell();

/%

* wait for a keystroke (or a button press if you want.)

*/

printk ("Press Return to start the LINUX now, any other key for vivi\n”);

¢ = awaitkey(boot delay, NULL);

if (((c!'="\r") & (c !'="\n") && (c '=7\0"))) {

printk (“type \"help\” for help.\n”);
vivi shell();
}
run_autoboot () ;

return;

SHELL =Rz HOH 7 AR Vi Iy 2 24 5, ST a2
void

vivi shell (void)
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{
#ifdef CONFIG SERIAL TERM

serial term();
felse
#terror there is no terminal.
#endif
}
void serial term(void)
{
char cmd buf[MAX CMDBUF SIZE];
for (;;) |
printk ("%s> 7, prompt) ;
getemd (emd buf, MAX CMDBUF SIZE) ;
/* execute a user command %/
if (emd buf[0])

exec string(cmd buf) ;

}

5. HL AR K

FE LR AR R R, FRATT B JE AR ADT B 2 10 AR A I aE— B Be YL 4w ACHS head. S SCF, &0k Link JEIAS, ¥
AHL RN H 4 e 5 3] S3C2410A H 47 1) 0x40000000 JFAG 1K) 4KB PN AE 25 TR N =

SECTTONS
{
. = 0x40000000;
Ctext ¢ { x( text) }
Image RO Limit = . ;
Image RW Base = . ;
.data : { *(.data) }
.rodata : { *(.rodata) }
Image 71 Base = .;
.bss : { *( bss) }
Image 71 Limit = . ;
~ bss start = .;
__bss end = .;
_ EH FRAME BEGIN = .;
~ EH FRAME END = .;
PROVIDE ( stack = .):

end = . ;

~end = . ;

. debug info 0 : { *(.debug info) }
.debug line 0 : { *(.debug line) }

.debug abbrev 0 : { *(.debug abbrev)}
[
{

. debug frame 0 : { *(.debug frame) }
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}

BT . NP AR GR, IHIE SDRAM,  JFHf vivi s B H3 . NAND FLASH 8Kahis n ) TRer, il
A LB R URT FLASH. - St SR R e 1) J B 55 == A2 24 W) DEMO BT 22, ) vivi PR E S AT A N B 2. 420
MRS, B vivi WA, R vivi, KBS N NAND FLASH it n] BLAE AV 5 3 813X 4> Bootloader T .

P ERHT AT I, B ADT RS A S RACHS, EAINERAE RS OL T, PP o B X S . IR i
WA IR, BT RIS

6. /hGh

REEYHE T ARM Y 4. Bootloader HIIhfiE, Bootloader HIVHIRIAIE Az ARM oL BR AR FRI AR v o

LT ARM AHR AR Linux AT ECSEARLS (3) ——#E RS

KEH 21cnbao@21cn.com Hib:dev.yesky.com
TEEHEBEN (C HFIMARXRGIB B ZIE) —3ch, FEBRFIER AT A0 2 A5 EHRIER R G 1,
A SCIR 3 TR T IR B E RGN R A S8R, — I

. 7511 « Application )
el © Application ) | CApplia
e brmEdE L i CAPI)
e TR B S
{Drver/BSP) WIERZK (05
J.El:'l { Hardwara ) @fmE D (HAL?
BPl (A )
) - .|_ . -_-'_::;':-—
(ATt R L FP) (1 B f): R ik dyesky. com

IRARIAE RGHA BSE DN, FOGFRF e n] ISR FisfT. Wk, ExXTERNRS, AIlH
AAESEH, ERHE, A, WHEEH, FAEH. REEH. WEEHE. BAFE BRI b
BEJ), $RAEZATS AR, WIFM AT ARG R MIThAE, R L EE R I BELET- & FISE R N FH AR E R4
YT Linux ARRE TR, & e IR AN ERAE RGAUIRIIRIFIERE . BNIMFZE4 K2 Anl. WL
HIIN TR Linux HFFUAT S, HEH T 2835 2R :

1) RT-Linux 324 T — ARSI 1 S A%, 3EFRUERT Linux B OE kS A% 0 10— AN ERR ) FH 7 1 Sz i) ik
FE—{EC % o RT-Linux TN TR LI 25 ) 0 SR A « R 2% (Sl 4 R e S R B B G A B2 )32 1)
N AT . NASA(SE [E [ 58 0t s ) ¥4 RT-Linux (¥ & AE KL, LUIE Georage R XU XU ;

a uCLinux (Micro-Control-Linux, u #7x Micro, C %7 Control) %4 7 MMU (N1E&HD DiRg,
I T AT LN A7 BRI AL B 8/ s il e, B LA IR R TIRZ & L.

KW M) mizi-linux HEE mizi 25845 Linux 2.4 W2 TR, SCFF S3C2410A AbFEZE

1.Linux WAZE S

AIABRAER G AF, Linux W5 BRI SRR A (IPC). WAFEEL(MMU). SR SE(VEFS). 4%
BergE, TR T Linux A8 HG &R
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/ e \

%MKH L) afmime | %Em

Pl O e (A

Linux WIS ARG 2N H 5%

(1) arch: HHEMEARREE M N2, W arm. mips. i386 45;

(2) drivers: W& MAIRE4AY, W char. cdrom. scsi. mtd 45;

(3) include: I8 H k30 BEFRASFIE SR E k30, 41 asm-i386. asm-arm 45
(4) init: WRZYIHHAHS;

(5) ipc: HEFEMIEAT QR

(6) kernel: WIZAZ LAY

(7) mm: PWAFE BARHD;

(8) net: HMEMARAMCHACHS, W1ipv4., ipv6. ethernet %5,

(9 fs: XMHRGAHIANS, Ui nfs, vfat 55,

(10) lib: JFEt:, S5F&AIEFKN strien. strepy %5, WIfE string.c F5:
char * strcpy(char * dest,const char *src)

{
char *tmp = dest;
while ((*dest++ = *src++) !="\0")
/* nothing */;
return tmp;
b

(11> Documentation: k%.

7 Linux WEZBISEILD, A — S8 a5 AR IS, S N AZ R B2 R R, A2
1.task_struct

Linux WA task_struct Hufli g5k —ANHERE, 1 task_struct feEH A task $dl. 4 rpik
FEIEHE, Linux o EERE s ic—A task_struct Z544, SRJGEIREMRAEAE task Bl . HER P4y
current $5%t, R ) M ETIEEEAT HERE

2.mm_struct

R BEFE RN ZE H mm_struct g5 %K. 4P s T 411810 vm-area_struct g5 1TEE
vm-area_struct iR 7RI AE 1 — AN X 5.

3.inode

Linux JERUCEE RS 30 H sk SE Hx & 515 s (inode) i3k .

2.Linux Z1EIH

mizi-linux 244 Linux 2.4 W46 S3C2410A X — 5 3T TS PR M T4E, fu45:
(1) BIUR H % F i Makefile sc
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a. 7€ HbrF- 54 ARM:
#ARCH := $(shell uname -m | sed -e s/i.86/i386/ -e s/sun4u/sparc64/ -e s/arm.*/arm/ -e
s/sall10/arm/)
ARCH := arm
b. 4858 A8 X i P4«
CROSS_COMPILE = arm-linux-
(2) B arch H it sott
MRAEA T SR 40, Linux (1) arch HsgRAFBEELHAH G W AZARRS, PRIk, 75 Linux WAZ P4 st S3C2410
HSCHr, B EE BN arch Hakr otk
a.7r arch/arm/Makefile LA A :
ifeq ($(CONFIG_ARCH_S3C2410),y)
TEXTADDR = 0xC0008000
MACHINE = s3c2410
Endif
b.7¢ arch\arm\config.in X fFF nA
if [ "$CONFIG_ARCH_S3C2410" = "y" ]; then
comment 'S3C2410 Implementation’
dep_bool ' SMDK (MERI TECH BOARD)' CONFIG_S3C2410_SMDK $CONFIG_ARCH_S3C2410
dep_bool' change AIJI' CONFIG_SMDK_AIJI
dep_tristate 'S3C2410 USB function support' CONFIG_S3C2410_USB $CONFIG_ARCH_S3C2100
dep_tristate ' Support for S3C2410 usB character device emulation’
CONFIG_S3C2410_USB_CHAR $CONFIG_S3C2410_UsSB
fi # /* CONFIG_ARCH_S3C2410 */
arch\arm\config.in X fFie A7 JLAbEH % S3C2410 k.
c.f£ arch/arm/boot/Makefile L+ hnA:
ifeq ($(CONFIG_ARCH_S3C2410),y)
ZTEXTADDR = 0x30008000
ZRELADDR = 0x30008000
endif
d.ff linux/arch/arm/boot/compressed/Makefile L {FH A :
ifeq ($(CONFIG_ARCH_S3C2410),y)
OBJS += head-s3c2410.0
endif
I 45 B2 head-s3c2410.S U444 head-s3¢2410.0.
e. A arch\arm\boot\compressed\ head-s3c2410.S 14
#include <linux/config.h>
#include <linux/linkage.h>
#include <asm/mach-types.h>

.section ".start", #alloc, #execinstr
_ S3C2410_start:

@ Preserve r8/r7 i.e. kernel entry values
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@ What is it?
@ Nandy

@ Data cache, Intstruction cache, MMU might be active.
@ Be sure to flush kernel binary out of the cache,

@ whatever state it is, before it is turned off.

@ This is done by fetching through currently executed
@ memory to be sure we hit the same cache

bic r2, pc, #0x1f

add r3, r2, #0x4000 @ 16 kb is quite enough...
1: Idr rO, [r2], #32

teq r2,r3

bne 1b

mcr p15, 0, r0, c7, c10, 4 @ drain WB

mcr p15, 0, r0, c7,c7, 0 @ flush I & D caches

#if O
@ disabling MMU and caches
mrc p15, 0, r0, c1, cO, O @ read control register
bic r0, rO, #0x05 @ disable D cache and MMU
bic r0, rO, #1000 @ disable I cache
mcr p15, 0, r0, c1, c0, O
#endif

/*
* Pause for a short time so that we give enough time
* for the host to start a terminal up.
*/
mov r0, #0x00200000
1: subs r0, r0, #1
bne 1b
2SO I ARG S & S3C2410 Fr e il A IR UR 1L o
f.7£ arch\arm\def-configs H x4 hnnc & S
g.7t arch\arm\kernel\Makefile J1 1% S3C2410 )57 FF
no-irg-arch := $(CONFIG_ARCH_INTEGRATOR) $(CONFIG_ARCH_CLPS711X) \
$(CONFIG_FOOTBRIDGE) $(CONFIG_ARCH_EBSA110) \
$(CONFIG_ARCH_SA1100) $(CONFIG_ARCH_CAMELOT) \
$(CONFIG_ARCH_S3C2400) $(CONFIG_ARCH_S3C2410) \
$(CONFIG_ARCH_MX1ADS) $(CONFIG_ARCH_PXA)
obj-$(CONFIG_MIZI) += event.o
obj-$(CONFIG_APM) += apm?2.0
h.f& arch/arm/kernel/debug-armv.S S0, ZE3E A4 & nhn 5% F S3C2410 {ChG:
#elif defined(CONFIG_ARCH_S3C2410)
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.macro addruart,rx
mrc pl15, 0, \rx, c1, cO

tst \rx, #1 @ MMU enabled ?

moveq \rx, #0x50000000 @ physical base address
movne \rx, #0xf0000000 @ virtual address

.endm

.macro senduart,rd,rx
str \rd, [\rx, #0x20] @ UTXH
.endm

.macro waituart,rd,rx
.endm

.macro busyuart,rd,rx
1001: Idr \rd, [\rx, #0x10] @ read UTRSTAT

tst \rd, #1 << 2 @ TX_EMPTY ?
beq 1001b
.endm

i.f&4 arch/arm/kernel/setup.c S
ISR ) setup_arch JARH SCHE, K5 S R R ST AR R A a4k -
void __init setup_arch(char **cmdline_p)

{
struct tag *tags = NULL;

struct machine_desc *mdesc;
char *from = default_command_line;

ROOT_DEV = MKDEV(0, 255);

setup_processor();
mdesc = setup_machine(machine_arch_type);
machine_name = mdesc->hame;

if (mdesc->soft_reboot)
reboot_setup("s");

if (mdesc->param_offset)
tags = phys_to_virt(mdesc->param_offset);

/*
* Do the machine-specific fixups before we parse the
* parameters or tags.

*/
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if (mdesc->fixup)
mdesc->fixup(mdesc, (struct param_struct *)tags,
&from, &meminfo);

/*
* If we have the old style parameters, convert them to
* a tag list before.
*/
if (tags && tags->hdr.tag != ATAG_CORE)
convert_to_tag_list((struct param_struct *)tags,
meminfo.nr_banks == 0);

if (tags && tags->hdr.tag == ATAG_CORE)
parse_tags(tags);

if (meminfo.nr_banks == 0) {
meminfo.nr_banks =0y
meminfo.bank[0].start = PHYS_OFFSET;
meminfo.bank[0].size = MEM_SIZE;

b

init_mm.start_code = (unsigned long) & text;
init_mm.end_code = (unsigned long) & etext;
init_mm.end_data = (unsigned long) &_edata;
init_mm.brk = (unsigned long) & end;

memcpy(saved_command_line, from, COMMAND_LINE_SIZE);
saved_command_line[COMMAND_LINE_SIZE-1] = '"\0";
parse_cmdline(&meminfo, cmdline_p, from);
bootmem_init(&meminfo);

paging_init(&meminfo, mdesc);
request_standard_resources(&meminfo, mdesc);

/*
* Set up various architecture-specific pointers
*/

init_arch_irq = mdesc->init_irq;

#ifdef CONFIG_VT

#if defined(CONFIG_VGA_CONSOLE)
conswitchp = &vga_con;

#elif defined(CONFIG_DUMMY_CONSOLE)
conswitchp = &dummy_con;

#endif
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#endif

b

j. & arch/arm/mm/mm-armv.c X (arch/arm/mm/ H s i Sc b5 e 5 ARM HSE [ MMU AR BED
B

init_maps->bufferable = 0;

H

init_maps->bufferable = 1;

LRI 2 2 AT BB B RAR S AR A AR IR — R B2, 254 Linux WRZATIRIFI R, [RI
SR AER € K EIRAA SR I G . 210 mizi A F KT R BN CL G TN BAI5E T L TAE, XA/ A

FER mizi-linux B RS B 5 T 0 r AR 0 i A o R 250 i R L

(1) WEWIEAI: Linux WAL RUE start_kernel ()&%, EWIaa L XL 7, IR, IRQ

WA, MR, WIS, PR EIRES, mE AR REY forktinit HERE, DURSIEAN 2RSS
TR LUAE init Hoin b L8R5 5E 1 A 7

(2) BB W WKBh GG T Linux WIZARKER > o [RIABERAE R GE—HF, W SRS 0 EAT P bl (A e 4

At R g m.
AN DY R S A SR SR PP IR 9 5 T i

(3) ARG Linux e BB R EL Xt 2R SO RGUI SCFF o IXRRR AL Linux 1R 75 5 3 [F) SLAb 5
RGIAF . SIE RGNS 1T T ) BEWS &R A7 B0 i SO NE AR 1 JE 20 % R S 1) B BE 45 i SCAE R G0
M, Linux IBYISCRVFZ ARSI R SE, A8l 2R (S F RSO R ST A — A Se B R RSO R L

,T‘fl)[!iél/:l\)zﬁ)" o
BTATATLIAE K9S1208 NAND FLASH # 4 cramfs. jfss2. yaffs %% FLASH (fF R4t .

3. init g2

E init BACP IR, FTRMERS Linux 3SR st 4, Bt N ACE 28 2~ = (1 demo iRAEHHInA T

/ZA\VEI{E/EI\:
static int init(void * unused)

{

lock_kernel();
do_basic_setup();

prepare_namespace();

/*

* Ok, we have completed the initial bootup, and

* we're essentially up and running. Get rid of the

* initmem segments and start the user-mode stuff..
*/

free_initmem();

unlock_kernel();

if (open("/dev/console", O_RDWR, 0) < 0)
printk("Warning: unable to open an initial console.\n");

(void) dup(0);
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(void) dup(0);

/*
* We try each of these until one succeeds.
b 3

* The Bourne shell can be used instead of init if we are
* trying to recover a really broken machine.

*/
printk("'========================================\n");
printk("= Friendly-ARM Tech. Ltd. =\n");

printk("= http://www.arm9.net =\n");

printk("= http://www.arm9.com.cn =\n");
printk("'========================================\n");

if (execute_command)
execve(execute_command,argv_init,envp_init);

execve("/sbin/init",argv_init,envp_init);

execve("/etc/init",argv_init,envp_init);

execve("/bin/init",argv_init,envp_init);

execve("/bin/sh",argv_init,envp_init);

panic("No init found. Try passing init= option to kernel.");

b
IXFEAE Linux (YA s RErp,  SaA i -

= Friendly-ARM Tech. Ltd. =
= http://www.arm9.net =
= http://www.arm9.com.cn =

4. X RGBH

SR GEREFE TR A B 2 B IZ AR b i i —MoE SCCH i dn 4 . At AU T7vk . i

—A Linux AR RSE, CRARBIEMTIEIN. Bk, FATTHESY Linux QIR SRS, AT L
fs7E K9S1208 NAND FLASH .

Linux B’J*Eiﬁr‘f%éf*T“’“ RGN H (BREZHHZ) -

(1) /bin (binary): &% 7 FIbsHEdr 2 AN AT

(2) /dev (device): CEAMEMSCAFEEIT, 1E Linux F, SCERRIW &K RF U5 W0, &9 EIREA

e HifE/dev AT — /\XTJ\TB’JIX%IH

(3) /etc (etcetera): XA H 535 R G SO H AR ) R 4e 30, 1t/ etc/fstab(file system table)

idsk TR mount (1) filesystem;

(4) /home: AU 7 Haks

(5) /lib(library): A7 RS s LA 1 AT
(6) /mnt: M IR R G T

(7) /proc: linux &Gt —DMBIARSG, RGUASNNAEAAFH 4, H 0] DUEFGE U7 73X 2830k 3k A
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RYE R

(8) /root: M ;I Hk;

(9) /sbin: XA HRAFRE KRG HT, W fsck. mount 45;

(10) /tmp(temporary): AN R IR AT I 7 A8 R I I SC A

(11) Jusr(user): A7 ;I FHFE T RSO
KA BusyBox Je i/ MRS RGN ik, AR E T RS RV 2 AT SR HARFRAR /N . A %0,
B LA TJUAI NI R DhReAR 2 0 A S, O S EE N TR, T N TRIEL, 1 BusyBox
WAERR Ay e AN 2 Linux A5 1 i 45 71"

bk R PL R % BusyBox: http://www.busybox.net, 4uisoiiiA R 1.1.3. ikl busybox &, ¥
JIAN/bin Hag, #HEATH a4, HfEdsr link, 4.

In -s ./busybox Is

In -s ./busybox mkdir
4.1 cramfs

TEMSCE RS, WA RGN FEAR R EAEE LR, TUCRH cramfs 4%, B2 —P s A S RS
HE cramfs U RGN « @ —A H ok, B 75 2R S RS XA copy 2iX AN H sk, 1247 " mkeramfs
Hk4 image & "winl LVERS—A cramfs U RN image SCfF. filanin ik H 44 rootfs, JUJIE A iy
AN

mkcramfs rootfs rootfs.ramfs

FeATEH Ny 20T L mount AE ) rootfs.ramfs SO, JEA AL 2

mount -o loop -t cramfs rootfs.ramfs /mount/point

e hET] PR 4 mkeramfs T H: http://sourceforge.net/projects/cramfs/.
4.2 jfss2
X cramfs NAF X R SE, IR EA ramfs 1R R g, Mk A jfss2 (The Journalling Flash File
System version 2) SCHFRGN T LLEIEAE N E i, BHdE. jfss2 & —A~H &4 (log-structured) )3
PERSE, A5 HER A HdE (meta-data) (1975 S7ENAE _EIF A7 6ig . jfss2 idsk TRME SIS IR, 4
DN 25N B 5 i 8 5 I B ) 2 BE R O AN T () IR, TP AR AT BE B P 1 R 3 . TR SR 2, 7R3 IR
[ WS ISP 2 55 O /S R 5 He B R A 3 A% B9 5 I EOK B4 5 P B DU BB P 1) H (1)

5 mkcramfs 4L, [FIFEAT—A mkfs.jffs2 T H Al Lo —AN HakdilfE D jffs2 U RS, ikdt/bin H &l
1Eh jffs2 U RS, FTFEIBTHIMA N

mkfs.jffs2 -d /bin -0 jffs2.img
4.3 yaffs
yaffs J& R LT TN RGP I AAE B B 1Ml S5 S0 R4, B jffs2 U RGHAE
PR BN, 0 AT A5 dr A1 S L DR LL . i Linux SCRF yaffs SO RS, FRATT7FEOR 6 Y. (1) 9K
IMABINZ T fs/yaffs/, FHESNZBCE A BN mkyaffs TH ALK NAND FLASH H(# 5
Xt 4k o yaffs #28 (4n/bin/mkyaffs /dev/mtdblock/0 4 Al LLKEE 1 A MTD Heik 40 X kg 4k h
yaffs) , Tifiif]l mkyaffsimage CCEflT mkcramfs. mkfs.jffs2) WInf LK H 4ok yaffs S0 248
Biff o

A Linux & DAEH NFS (RZE S0 RS Tk UK HERAR SO R Ge, X — Mg s B RAE S i a4
MRS A8 e I SRR SO R, nT AR ML B4R ARM A8 X g ERAS 1R H bR SOk
HIATHAT SO, ARG BT DR T, A LS A flash.
KA RIS RS A BN, 23 Sl 5 — /241 BootLoader B 5UHZIZ4L, W)™ M AGE 2/ ) demo
et~ =ME s A

(1) M cramfs HMR R %E: root=/dev/bon/2();

(2) WFEHEI) yaffs HAZEM CE R4 : root=/dev/mtdblock/0;

119



RT Embedded httpﬂfwwmknntronn.com

(3) MEBIORMHERA A 545 root=/dev/nfs,
5./hg

AREAG TN Linux B85 BHEIH . init BRSNS RSB, XD, AT LIZEHRA
ARG ERE— AR Linux.

FETF ARM AHR A S Linux BAE HSEARLS (4) — — % &0KE)

REH 21cnbao@21cn.com Hikb:dev.yesky.com

WA KB FE T A A R A RIHL A B A 2 T (32 1, e ok N R DRl i 4, — Bk UE,  Linux [
IR BN 7 B0 T DR

) WAAHILA . B

) PEOE R RB AR SS

) 15T P AZ AN B £ 2 1) R s A 4t

) T A P ¥ 2% T AR I FE LA R

Linux T £ SR BN FE P Bk 21 2300 — 21 58 A R 25 (R s B AR, T8 X 8 pR 20007 Linux I3 & B AR
A RN HREEE R, MR R AR S, IR T DA AR A T S A R R A e A AT
#4E, 1t open (). close (). read (). write () %%.

Linux FEH &N R 20 FRKMEBG S . FIFR& s & R IE MECEHE LA R e Rk T sk
A& W LLREAS KA 22 b X R T AT o AR PR e A R s/ S s K I, PR i flifF I/0 — o S s R AE T s
MPB IR, ERH—RRGENAAAEZMNIX, G P IR BT SR AE 2 H - Ik, 3R [ Sk K2
W G RANE, TR S K B BOR T SERR 1 T/O $R1E . Bk 8% 5 B AR SR 1 7

1. NHFSES

T Linux JRBFE P71 AL IZAT , DR B4 IR R 7 8 H s /RN A7 I, ANBATHT T 1 441 malloc/free
BB, TR A R R 5 kmalloc/kfree () SkSZER, kmalloc() e J5 2 Sy .

void kmalloc (size_t size ,int priority);

ZH size N HIHILNAEI 54, kmalloc 52 R RetRE 128k BN AF; 244 priority WiH]47 kmalloc()
REET EAMEC A AR P ERR SR 0301 : GFP_KERNEL #FR%4%, H1%% kmalloc() B ok — ey #7224
BRI A ERI N AT 2E, GFP_ATOMIC FRon ANSERF, WIANGESZRIZMFC B N AF R[] O H: eIz [n]
fHIR M 2 BN AF Rk aa sk, AR, 3R (9] 0.

kmalloc ()7r BN A7 kfree() sRECKEN, kfree ()#E X h:

# define kfree (n) kfree_s( (n) ,0)

o kfree_s () AL

void kfree_s (void * ptr ,int size);

ZH ptr o kmalloc ()R P11 E 4 BL N A7 4R ER, size RERIRNAAIZT 4, 478 0 I, W B ahffe N
AERR N

2.l

VF2 B KB WA, Rk, IR &% B 3R SRR e i 75 B A A = 26 1) v a7t SR S A3 vl IR R 45 F2 7
SEMIEARNC S —FE,  SRBNFET L EEE SR P AZA R 2 1 v W iss SRR o B IR 25 R P B R AE — i« 7 Linux 1,
Hl request_irq() & HOR LG K :
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int request_irq (unsigned int irq ,void( * handler) int ,unsigned long type ,char * name);
ZHirq HEDITE KT, 28 handler 481 P IRSFEPIIFEE, 250 type HIDKHfE A2 1E 5 Hh Wik 2 th
Bk CER PR b W IR S T RERFIR IS, AAZ AT DARAT U JEE R P R A e 3 AT W — N B A s T P o B
ferh Wik 5 TR IR IS, SERIAT B D R R, I T type MUECH O, Rt type HUH M
SA_INTERRUPT) , &% name & ¥4 ISR 44 75

3. FR B IKF

AT 6 20 Ay A B A& R HE A ) AR A RR B, 2 ek B R 8 O i i R A I a4 AR, IR
register_chrdev() sREA M 7R 4. KA — 7R exampledev”, NI init s#Ch:
void exampledev_init(void)
{
if (register_chrdev(MAJOR_NUM, " exampledev ", &exampledev_fops))

TRACE_TXT("Device exampledev driver registered error");
else

TRACE_TXT("Device exampledev driver registered successfully");
WIA: & Il
b
H h, register_chrdev 5 % 11 2 % MAJOR_NUM 4 ¥ #% % 5 ,“exampledev” i ¥ %% 4 ,
exampledev_fops ML & A KA L1 f sk, 25745k file_operations. *1#4T exampledev_init K,
I NAZ K2 register_chrdev, {EIRENFEFIIEAR N R EHAR B W AZ AR 3 bk 2 v, 7E P
HERERHZ WA PAT RGO H IS A D ok
B AR DI RER) NG, file_operations 454 At A8 45 5N e K o (H 2 K 2 80 SR sl i e 2 AT T Ho il —38
gy, W TIRF LR R TRe, HFEEAHNAE FE BN NULL. X TR ki, SR 3%
A4 open (). release (). read (). write (). ioctl ()%
openQ R X EAFHR AT open() RGN, FIHHIKSNFEF 1) open () MR%L:
int (*open)(struct inode * inode,struct file *filp);
Hrh 24 inode BRI inode (R5I455) 4itifatt, S8 filp 248 1n X — Bt i SCr g R i di
. open() i 3 BTS2 mf e AL AE LIRS . IR RIS 5 I A EE(IR &5 7T LU MINOR(inode->
i_rdev) MfH). FaHMlH vt BEREE . AR HATIE HOIR PRSI (0 Zom i, B RAFERR) 45
release OBRE  Afa —MT PR P BEFIAT close () RGN, AAZKE I TSR EhFL 10 release ()
ERAE
void (*release) (struct inode * inode,struct file *filp) ;
release pRIAL) T AT 5570 BRGSO N /i 4R RS F P B SCHE R 5 I S A7 4%
read QER% XK RR ST AT read() RTINS, K HIIREFERS read() Rk
ssize_t (*read) (struct file * filp, char * buf, size_t count, loff_t * offp);
Z4 buf 24510 P A e X 4RSS, count D H P ERR SRS A5 5, A P 4
A
read() r&ER T RESIE MEBE A BN AZ A A7 TH B B ] count A I buf FiE gzt X b e 782 HiIEdE
IR, WRENREPIZATAE AL T, 1 buf $858 L2 IX AR - AEIX R, AN g BLEAE AL U el A T,
DRI, 2004 FH AR R 1) S T R IOk e R T A, XU 3fE include/asm/uaccess.h g A i .
unsigned long copy_to_user (void * to, void * from, unsigned long len);
HAh, put_user() BT WAL AT P A= B A(EAC B (4 char, int. long) &
write( ) R YR ASRRSCHHT write () RGORAR, KR HIKSIFR T write () AL
ssize_t (*write) (struct file *, const char *, size_t, loff_t *);
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write () ZhEe &K 25 buf Fi5 e ML X Th ¥ count N7 A HI 2R A AZ WA, Fl read () —#F,
S AR A 5 2 R A R Ok 8

unsigned long copy_from_user(void *to, const void *from, unsigned long n);

HAh, get_user() s EH T WAZ S AT B I RfE A H. (Wl char. int. long) &

ioctl) BRE ZRHULRRIIEHIR S, W DU IS & ) B A e S B BN B A IR E R, s A
i

int (*ioctl) (struct inode * inode,struct file * filp,unsigned int cmd,unsigned long arg);

ZH emd A IS EPAT A 2 AS, H BE X, 28 arg AN dr iRt S A, KT L

R, JREFSE.

FETE RN
[FIRE, ERENFE R, XSRS & AT S 4 N, H AT 2y 5E, e exampledev” i UK S 17
[h) X 26 pg B N 4 Bl fy 4 & exampledev_open . exampledev_ release . exampledev_read .
exampledev_write . exampledev_ioctl , K It #% #% “exampledev” () 3& A N [0 /& 45 # & &
exampledev_fops IA{EW N CHEFIRAT AL -
struct file_operations exampledev_fops {
NULL ,
exampledev_read ,
exampledev_write ,
NULL ,
NULL ,
exampledev_ioctl ,
NULL ,
exampledev_open ,
exampledev_release ,
NULL ,
NULL ,
NULL ,
NULL
b
WUHANM S, T file_operations itk ilE R, HATHEEESH GNU § M C ik kyianit
exampledev_fops:
struct file_operations exampledev_fops = {
read: exampledev _read,
write: exampledev _write,
ioctl: exampledev_ioctl ,
open: exampledev_open ,
release : exampledev_release ,
i
GRS — R, B B PSP g R R ROt A (LED) , ixX4% LED iE#:{E ARM AbBE
AT AR I/0 11 (GPIO) b, IL{EkdwSiXLe LED 19K 5h:
#include <linux/config.h>
#include <linux/kernel.h>
#include <linux/init.h>
#include <linux/miscdevice.h>
#include <linux/sched.h>
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#include <linux/delay.h>

#include <asm/hardware.h>

#define DEVICE_NAME "leds" /*x& X led & & 114 5*/
#define LED_MAJOR 231 /*% ¥ led % &M F k&5 */
static unsigned long led_table[] =

{

/*1/O J7= led Bea ) W HAE A B 5%/

GPIO_B10, GPIO_B8, GPIO_B5, GPIO_BS6,

3

/*AEH] ioctl %4 led*/

static int leds_ioctl(struct inode *inode, struct file *file, unsigned int cmd,
unsigned long arg)

{

switch (cmd)
{
case 0:
case 1:
if (arg > 4)
{
return -EINVAL;
ks
write_gpio_bit(led_table[arg], 'cmd);
default:
return -EINVAL;

b
b

static struct file_operations leds_fops =

{

owner: THIS_MODULE, ioctl: leds_ioctl,

b

static devfs_handle_t devfs_handle;

static int __init leds_init(void)

{

int ret;

inti;

[¥E N RZ R A/

ret = register_chrdev(LED_MAJOR, DEVICE_NAME, &leds_fops);

if (ret < 0)

{
printk(DEVICE_NAME " can't register major number\n");
return ret;

b
devfs_handle = devfs_register(NULL, DEVICE_NAME, DEVFS_FL_DEFAULT, LED_MAIOR,
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0, S_IFCHR | S_IRUSR | S_IWUSR, &leds_fops, NULL);
JHRE T AT DY), set_gpio_ctrl Al write_gpio_bit 54 % 8 X */
for(i=0;i<8;i++)
{
set_gpio_ctri(led_table[i] | GPIO_PULLUP_EN | GPIO_MODE_OUT);
write_gpio_bit(led_tablel[i], 1);
b
printk(DEVICE_NAME " initialized\n");
return 0O;

b

static void ___exit leds_exit(void)

{

devfs_unregister(devfs_handle);
unregister_chrdev(LED_MAJOR, DEVICE_NAME);

b

module_init(leds_init);

module_exit(leds_exit);

i F A2 J7 Ui 7% led IR

#arm-linux-gcc -D___KERNEL___ -I/arm/kernel/include

-DKBUILD_BASENAME=leds -DMODULE -c -o leds.o leds.c

M b & E R leds.o 30, JEZSCEEHI BB /lib Ha &, AEH BUE dr & o) BL222ké leds SRBNBLDR:
#insmod /lib/ leds.o

T BRAZ BT i 2 A2 -

#rmmod leds

4. J i % YK )

PR A RAN R T )9 5 & — NS B TR, SO RO S A, B TAT AR A AR KRR — N a] S Bk
WA, MECTATAR ] B di o — NP es . B, AR A Y BRI A ReSE b I TAE . st —
ANsizfil, B mtdblock SRt £ HIOKE o B Td it 2 At e S A9 () A QR R i BH B s A SR AN R P I B vE - il TR
IR ER, RERA AN, HORE T RERTET) .
#include <linux/config.h>
#include <linux/devfs_fs_kernel.h>
static void mtd_notify_add(struct mtd_info* mtd);
static void mtd_notify_remove(struct mtd_info* mtd);
static struct mtd_notifier notifier = {
mtd_notify_add,
mtd_notify_remove,
NULL
b
static devfs_handle_t devfs_dir_handle = NULL;
static devfs_handle_t devfs_rw_handle[MAX_MTD_DEVICES];
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static struct mtdblk_dev {

struct mtd_info *mtd; /* Locked */

int count;

struct semaphore cache_sem;

unsigned char *cache_data;

unsigned long cache_offset;

unsigned int cache_size;

enum { STATE_EMPTY, STATE_CLEAN, STATE_DIRTY } cache_state;
¥} *mtdblks[MAX_MTD_DEVICES];

static spinlock_t mtdblks_lock;
/* this lock is used just in kernels >= 2.5.x */
static spinlock_t mtdblock_lock;

static int mtd_sizes[MAX_MTD_DEVICES];
static int mtd_blksizes[MAX_MTD_DEVICES];

static void erase_callback(struct erase_info *done)

{
wait_queue_head_t *wait_q = (wait_queue_head_t *)done->priv;
wake_up(wait_q);

b

static int erase_write (struct mtd_info *mtd, unsigned long pos,
int len, const char *buf)
{
struct erase_info erase;
DECLARE_WAITQUEUE(wait, current);
wait_queue_head_t wait_q;
size_t retlen;
int ret;

/*
* First, let's erase the flash block.

*/

init_waitqueue_head(&wait_q);
erase.mtd = mtd;
erase.callback = erase_callback;
erase.addr = pos;

erase.len = len;

erase.priv = (u_long)&wait_q;

set_current_state(TASK_INTERRUPTIBLE);
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add_wait_queue(&wait_qg, &wait);

ret = MTD_ERASE(mtd, &erase);
if (ret) {
set_current_state(TASK_RUNNING);
remove_wait_queue(&wait_q, &wait);
printk (KERN_WARNING "mtdblock: erase of region [0x%lx, 0x%x] "
"on \"%s\" failed\n",
pos, len, mtd->name);
return ret;

b

schedule(); /* Wait for erase to finish. */
remove_wait_queue(&wait_qg, &wait);

/*
* Next, writhe data to flash.

*/

ret = MTD_WRITE (mtd, pos, len, &retlen, buf);
if (ret)
return ret;
if (retlen !'= len)
return -EIO;
return 0O;

static int write_cached_data (struct mtdblk_dev *mtdblk)
{

struct mtd_info *mtd = mtdblk->mtd;
int ret;

if (mtdblk->cache_state !'= STATE_DIRTY)
return 0O;

DEBUG(MTD_DEBUG_LEVEL2, "mtdblock: writing cached data for \"%s\" "
"at 0x%lIx, size 0x%x\n", mtd->name,
mtdblk->cache_offset, mtdblk->cache_size);

ret = erase_write (mtd, mtdblk->cache_offset,
mtdblk->cache_size, mtdblk->cache_data);
if (ret)
return ret;
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mtdblk->cache_state = STATE_EMPTY;
return 0O;

b

static int do_cached_write (struct mtdblk_dev *mtdblk, unsigned long pos,
int len, const char *buf)

{

b

static int do_cached_read (struct mtdblk_dev *mtdblk, unsigned long pos,
int len, char *buf)

{
b
static int mtdblock_open(struct inode *inode, struct file *file)

{
b
static release_t mtdblock_release(struct inode *inode, struct file *file)

{
int dev;
struct mtdblk_dev *mtdblk;
DEBUG(MTD_DEBUG_LEVEL1, "mtdblock_release\n");

if (inode == NULL)
release_return(-ENODEV);

dev = minor(inode->i_rdev);
mtdblk = mtdblks[dev];

down(&mtdblk->cache_sem);
write_cached_data(mtdblk);
up(&mtdblk->cache_sem);

spin_lock(&mtdblks_lock);

if (!--mtdblk->count) {
/* It was the last usage. Free the device */
mtdblks[dev] = NULL;
spin_unlock(&mtdblks_lock);
if (mtdblk->mtd->sync)
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mtdblk->mtd->sync(mtdblk->mtd);
put_mtd_device(mtdblk->mtd);
vfree(mtdblk->cache_data);
kfree(mtdblk);
} else {
spin_unlock(&mtdblks_lock);

DEBUG(MTD_DEBUG_LEVEL1, "ok\n");

BLK_DEC_USE_COUNT;
release_return(0);

/*
* This is a special request_fn because it is executed in a process context
* to be able to sleep independently of the caller. The
* jo_request_lock (for <2.5) or queue_lock (for >=2.5) is held upon entry
* and exit. The head of our request queue is considered active so there is
* no need to dequeue requests before we are done.
*/
static void handle_mtdblock_request(void)
{

struct request *req;

struct mtdblk_dev *mtdblk;

unsigned int res;

for (;;) <
INIT_REQUEST;
req = CURRENT;
spin_unlock_irq(QUEUE_LOCK(QUEUE));
mtdblk = mtdblks[minor(req->rq_dev)];
res = 0;

if (minor(req->rq_dev) >= MAX_MTD_DEVICES)
panic("%s : minor out of bound"”, _ FUNCTION_ );

if ('IS_REQ_CMD(req))
goto end_req;

if ((reg->sector + req->current_nr_sectors) > (mtdblk->mtd->size >> 9))
goto end_req;
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// Handle the request
switch (rq_data_dir(req))
{

int err;

case READ:

down(&mtdblk->cache_sem);

err = do_cached_read (mtdblk, req->sector << 9,
req->current_nr_sectors << 9,
req->buffer);

up(&mtdblk->cache_sem);

if ('err)

res =1;
break;

case WRITE:

// Read only device

if ( !(mtdblk->mtd->flags & MTD_WRITEABLE) )
break;

// Do the write

down(&mtdblk->cache_sem);

err = do_cached_write (mtdblk, req->sector << 9,
req->current_nr_sectors << 9,
req->buffer);

up(&mtdblk->cache_sem);

if ('err)

res =1;
break;

end_req:
spin_lock_irq(QUEUE_LOCK(QUEUE));
end_request(res);

static volatile int leaving = 0;
static DECLARE_MUTEX_LOCKED(thread_sem);
static DECLARE_WAIT_QUEUE_HEAD(thr_wq);

int mtdblock_thread(void *dummy)
{
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b

#define RQFUNC_ARG request_queue_t *q

static void mtdblock_request(RQFUNC_ARG)

{
/* Don't do anything, except wake the thread if necessary */
wake_up(&thr_wq);

b

static int mtdblock_ioctl(struct inode * inode, struct file * file,
unsigned int cmd, unsigned long arg)

{
struct mtdblk_dev *mtdblk;

mtdblk = mtdblks[minor(inode->i_rdev)];

switch (cmd) {
case BLKGETSIZE: /* Return device size */
return put_user((mtdblk->mtd->size >> 9), (unsigned long *) arg);

case BLKFLSBUF:
if('capable(CAP_SYS_ADMIN))
return -EACCES;

fsync_dev(inode->i_rdev);
invalidate_buffers(inode->i_rdev);
down(&mtdblk->cache_sem);
write_cached_data(mtdblk);
up(&mtdblk->cache_sem);
if (mtdblk->mtd->sync)
mtdblk->mtd->sync(mtdblk->mtd);
return 0O;

default:
return -EINVAL;

b

static struct block_device_operations mtd_fops =

{
owner: THIS_MODULE,

open: mtdblock_open,
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release: mtdblock_release,
ioctl: mtdblock_ioctl

b
static void mtd_notify_add(struct mtd_info* mtd)
{
b
static void mtd_notify_remove(struct mtd_info* mtd)
{
if (!mtd || mtd->type == MTD_ABSENT)
return;
devfs_unregister(devfs_rw_handle[mtd->index]);
b

int __init init_mtdblock(void)
{

inti;

spin_lock_init(&mtdblks_lock);
/* this lock is used just in kernels >= 2.5.x */
spin_lock_init(&mtdblock_lock);

#ifdef CONFIG_DEVFS_FS
if (devfs_register_blkdev(MTD_BLOCK_MAJOR, DEVICE_NAME, &mtd_fops))
{
printk(KERN_NOTICE "Can't allocate major number %d for Memory Technology
Devices.\n",
MTD_BLOCK_MAIOR);
return -EAGAIN;

b

devfs_dir_handle = devfs_mk_dir(NULL, DEVICE_NAME, NULL);
register_mtd_user(&notifier);
#else
if (register_blkdev(MAJOR_NR,DEVICE_NAME,&mtd_fops)) {
printk(KERN_NOTICE "Can't allocate major number %d for Memory Technology
Devices.\n",
MTD_BLOCK_MAIJOR);
return -EAGAIN;

+
#endif
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/* We fill it in at open() time. */
for (i=0; i< MAX_MTD_DEVICES; i++) {
mtd_sizes[i] = 0;
mtd_blksizes[i] = BLOCK_SIZE;
b
init_waitqueue_head(&thr_wq);
/* Allow the block size to default to BLOCK_SIZE. */
blksize_size[MAJOR_NR] = mtd_blksizes;
blk_size[MAJOR_NR] = mtd_sizes;

BLK_INIT_QUEUE(BLK_DEFAULT_QUEUE(MAJOR_NR), &mtdblock_request,
&mtdblock_lock);

kernel_thread (mtdblock_thread, NULL, CLONE_FS|CLONE_FILES|CLONE_SIGHAND);
return 0O;

static void __exit cleanup_mtdblock(void)

{
leaving = 1;
wake_up(&thr_wq);
down(&thread_sem);

#ifdef CONFIG_DEVFS_FS
unregister_mtd_user(&notifier);
devfs_unregister(devfs_dir_handle);
devfs_unregister_blkdev(MTD_BLOCK_MAIJOR, DEVICE_NAME);

#else
unregister_blkdev(MAJOR_NR,DEVICE_NAME);

#endif
blk_cleanup_queue(BLK_DEFAULT_QUEUE(MAJOR_NR));
blksize_size[MAJOR_NR] = NULL;
blk_size[MAJOR_NR] = NULL;

module_init(init_mtdblock);

module_exit(cleanup_mtdblock);

M EIRPEACH P ATARI, RSB 7473 4% register_chrdev. unregister_ chrdev s#CEALIK T4
HEAT B I T SR T

int register_blkdev(unsigned int major, const char *name, struct block_device_operations
*bdops);

int unregister_blkdev(unsigned int major, const char *name);

{H J& , register_chrdev fii il — /> file_operations 4 #J i 45 %, 1fi register_blkdev | f# J
block_device_operations i#J1#E4r, e X ¥ open. release Fl ioctl J7ykRI7 455 6 2% 1% W 7 V24
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i), fHAREX read =i write #fFE. XEKDY, P &BHucesiy I/0 % h R GHEAT L AL B .
P8R Z) 1 e foe 24 L AR A S8 S bR T/O #AERIHLE], 5 Linux %, B TIXLE 1/0 AR 7 R
“request (iKD", e STEMERET, FTFEYI request A, X—ahfEiEt blk_init_queue >k
TEH blk_init_CIueue PRAGENT AT, JER X IRSIFRT ) request BRACCEREI S . TERTHIEITE BRI B, WY
P blk_cleanup_queue %L,

ENVIEY EPSEMEYSE

BLK_INIT_QUEUE(BLK_DEFAULT_QUEUE(MAJOR_NR), &mtdblock_request, &mtdblock_lock);
blk_cleanup_queue(BLK_DEFAULT_QUEUE(MAJOR_NR));

AR — Aﬁj{ﬂ\ﬁﬁﬁlﬁ’hﬁ?}ﬁlﬁj\ﬂ WUERE, T BLK_DEFAULT_QUEUE(major) 713 2iZERABAS.
XA E blk_dev_struct 4 Jﬂ&ﬁkﬁ’]ﬁﬁé&fﬂ CzBH 40 blk_dev) w48 2243 F] M 1K) BRI BA A .
blk_dev %4t Wiz 4Ed, J{LT o F S5 RY]. blk_dev_struct #105@E XK.

struct blk_dev_struct {

/*

* queue_proc has to be atomic

*/

request_queue_t request_queue;

queue_proc *queue;

void *data;
i
request_queue I EE THIIGNZIEH 1/O KBS, data Hebt nl HIRSIFEFPAE ], DAEORAE —LEFA1T
B o

request_queue & X 4:
struct request_queue

{
/*
* the queue request freelist, one for reads and one for writes
*/
struct request_list rq[2];
/*
* Together with queue_head for cacheline sharing
*/
struct list_head queue_head;
elevator_t elevator;
request_fn_proc * request_fn;

merge_request_fn * back_merge_fn;
merge_request_fn * front_merge_fn;
merge_requests_fn * merge_requests_fn;

make_request_fn * make_request_fn;
plug_device_fn * plug_device_fn;
/*

* The queue owner gets to use this for whatever they like.
*1l_rw_blk doesn't touch it.
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*/

void * queuedata;

/*

* This is used to remove the plug when tqg_disk runs.
*/

struct tg_struct plug_tq;

/*

* Boolean that indicates whether this queue is plugged or not.
*/

char plugged;

/*

* Boolean that indicates whether current_request is active or
* not.

*/

char head_active;

/*
* Is meant to protect the queue in the future instead of
* io_request_lock

*/

spinlock_t queue_lock;
/*

* Tasks wait here for free request
*/

wait_queue_head_t wait_for_request;
i
AT blk_dev. blk_dev_struct fil request_queue [ A&

ik, e

g |

L il e

o g |
[ [= [raemj]
[ £
| B
=
e ramd
LT
(hpv
LT
yesky. com

N RAE T B 4 (7 MRS O A
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Modula Kernael Proper

|

I

mEned - oee - imd e mewcioles (3 ——— - ———— ragloter blkdew() [
____________ .l BlE_IniE cuesiie () ' I

+ Blk_dev]]

L L1 1 [ 1T}
L J dafault cneetiies I
“ |
| ) )
block device opma 7,

o B, S

|

blk cleanup qusus ()

/I !
— | - [
: I S |
l [
e e laatiup _ivoddiulae | ) 51 unitegleter _bBlEdsw () ‘
|

|

v Frmcion W Oum = Eunclipn call — - s l

C Mt Firelion AR ET AT —TRE | T
P

yesky. com

5./hg5

AFPHE T Linux B IKEHFE AN BRSO IRENRE P P I A A B« PIRTSS, R0l BLSEBIIRE T 545 Bl
LB 2 (YRS T T3 o

Trackback: http://tb.donews.net/TrackBack.aspx?Postld=1000099

[ osA ] k3T 2006 4 08 F] 14 [ 8:07 PM

FETF ARM AIHR A S Linux BAH ELSEARLS () — — & J szl

REH 21cnbao@21cn.com Hib:dev.yesky.com
I SEB 4 'S SERBR B O E T Linux 3 REBAITENE, (HER TIRIEA RV SCRM SR, X4t
— R AR Linux T & 5 R (1) 5246
%5 Linux WP EEH 2~ T A
(1) 4ui¥#s: GCC
GCC /2 Linux V& FREZEMIFRTHE, ©& GNU i) C fl C++2mikss, HIEAMEA: gee [options]
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[filenames].
BAINZAEH arm-linux-gcc.
(2) Hikd: GDB

gdb & —HEKWIK C Al C++RE P s, A aedat e T — RV TAE, GRGRCER A WS
A, RS,
BAINZAEH arm-linux-gdb.

(3) Make
GNU Make =% TAEZ AN ST, oA makefileo XA ST 5 T MBLESCF Ml e =2k, H
ft 2tk . Make #KEE I makefile w1 SR B A B SCrE, W3 H 1 SO 61 g B8 OR8] B e 1)
—MEEESCAFIRTE, make BT AN I A4, BUE SR H S

Makefile H i 4 PRI ZEAH N 1A H arm-linux-hic4s .

(4) ACH G
n] LU AL G0 vi dndi ey, (HEUF R emacs B, & B A&EE RS BORTSHISE M hie.
fErE ENLEH B T RSN R F R G, v DGl an R @A By N 3 H AR BT

(1) k& FEEAE Pl rz R T3S HFRBIR SO R Gerh Ol Linux 32488 T rz IZFE— D)

(2) Jid fep WA IE FHL LW frp H s B N H bRt it SO &2 48

(3) KR UL, EHEYLLE mount U #f, E17 U fH 1R

(4) WRHARHL Linux fH] NFS SCHFZRSE,  WA] DL R R 45 A 2018 AN H sk N, 72 HARHL Linux
R PUE A

1. CHgRTE
Linux 930 fHRIE APT 3 B BI00E . FTFF 15 RISE 1.
filg

int creat(const char *filename, mode_t mode);

ZH mode 558 B g SCIF A IURUR, B 1R umask — 2 e SO I i 2R (mode&umask) , JiH umask
R T SCHAE R I 75 ZE 2o p () — LE AP ORI . umask n]l i R4 A umask () Koz :

int umask(int newmask);

ZW ¥ umask B8 h newmask, RJGIREIHE) umask, &R, 5HHATH R .

F3F

int open(const char *pathname, int flags);

int open(const char *pathname, int flags, mode_t mode);

ST IF ARG, FeA A v SO T3S 1, Linux PR SCHH S (1 R G0 T & read. write g%

int read(int fd, const void *buf, size_t length);

int write(int fd, const void *buf, size_t length);

Hoh 24 buf fa gz X 45, length AZErt XN (R 807D o 3 read () KB SR Hid
£ fd Jrdia e i SCEh B length A5 21 buf Jrdg i) i g2t X b, az [BME Dk SEBR SR 5 H . pR AL write
SEHURHE length A~775 ) buf $i5 ] (22 X v 5 BSCAHRA T fd Frfa 1] iSO, 3R (R Dk SEBR 5 N -7
A

PL O_CREAT iri ) open SEPR ESCHL T SCAFEIEERIDIRE, Kk, IR R %R creat() ski%y:

int open(pathname, O_CREAT | O_WRONLY | O_TRUNC, mode);

SEAL

XETBENLSCAE, BAT T ARENLI AR e AL B S, A W s o7 e -

int Iseek(int fd, offset_t offset, int whence);
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Iseek () A S5 AHXT whence #3)) offset M7, #RAERIIN, 3R IBISCAFFREF AR T30 Sk IR
Z4 whence i H TR {A:

SEEK_SET: AHXf Itk

SEEK_CUR: A U3 5 55 S 1A &

SEEK_END: AHX XK 2

offset WJHLAFE, B0~ IR H AlR SCAHHREF AR A Fi A7 & [ Ai# 8 5 A1

Iseek(fd, -5, SEEK_CUR);

H - Iseek e IR [PME A SCAFFREFFRXS T 3OS AL B, DRI #1038 FH P 3 [ B gl SO AR A B
Iseek(fd, 0, SEEK_END);

KM

HEYIH close gl LA T, Jorb fd J& FeAT 1 OC I SO R 177«

int close(int fd);

FIREAT RS S AR, A5 H s N G P ] S SO example. txt”, 7EH S AMHello World”,
KHISCAE, FOATIRE, WO i 2 g e e L

#include <sys/types.h>

#include <sys/stat.h>

#include <fcntl.h>

#include <stdio.h>

#define LENGTH 100

main()

{

int fd, len;

char str[LENGTH];

fd = open("hello.txt", O_CREAT | O_RDWR, S_IRUSR | S_IWUSR); /* GI&IFFT I/ */

if (fd)

{

write(fd, "Hello, Software Weekly", strlen("Hello, software weekly")); /* S A Hello, software
weekly FfFH */

close(fd);

b

fd = open("hello.txt", O_RDWR);

len = read(fd, str, LENGTH); /* BN E */
str[len] = "\0";

printf("%s\n", str);

close(fd);

b

2. HEEGH/EERE

HEFEPE b 2350 K BRI ) . BEARFIIE 4%, 7F Linux 1 = 244E T fork. exec. clone [#EFEG) 8
1%, sleep MFEFEHEIRFT exit (3EFHE A, 540 Linux 38424 T AR 15 T HEFE S ) R 880 T wait.
fork

P8 Bt Unix/Linux #8475 RGN K UL, fork & PRS2 —, Ky 'e AT — R R B AME,
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DNl 7 N L v i TN IR E A
int main()
{
inti;
if (fork() == 0)
{
for(i=1;i<3;i++)
printf("This is child process\n");
b
else
{
for(i=1;i<3;i++)
printf("This is parent process\n");

b
b
PATEIRT -

This is child process
This is child process
This is parent process
This is parent process
fork fEdesc@™ o X WEE, — AT, WRMAEH T fork, BUTAET S ANEERE, TR o
XY o MurE R A AR, i fork() &/ A AN bR . T AQHERE, fork BRECR [Bl-F R () 3ERE S 1T 6t
TR, fork BRENR A1, XA — > BRSO B IR A 5T
exec
7 Linux ol fii ] exec sk, &£ K% (execl. execlp. execle. execv. execve fll execvp) ,
WH TR B — A AR NS A R . exec REURINR: A/ JEdbfE— B T exec K%, 1AL
PATIFE PR T4 T, R BB B R (HH exec RR#EHAT) AARY, I B RAT BEdRE BOR
HEMBOA R 7, B I B S MERR B A L, (PR R S AR B o AR UL, exec HATIISE R RGN
R IEAEAT BB 2 B S (3R R, R E RS I (R PP A 48 1
fork e AT DL — A7 HER M S AT ERE AL, AR THE fork )-72ERE il ] exec s Bt v) BLSE IR ik
SRR AL AT SR B — AN B I dR e 7B R, IXIRUF. fork Il exec (& ICTS Wbl vk T FE 7 R 855 —FEF 1
PATH B OOk LI TR IR L, 16 A NI rs) 1
char command[MAX_CMD_LEN];
void main()
{
int rtn; /* FREFEARMIE(E */
while (1)
{

[* WA EAT I % */

printf(">");

fgets(command, MAX_CMD_LEN, stdin);

command[strlen(command) - 1] = 0;

if (fork() == 0)

{
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[* THREPAT IS */

execlp(command, command);

/* R exec RERIN], RUEAHIEF AT S, FTEEIRG E*/
perror(command);

exit(errorno);

b

else

{
[* SCHRE, A TG W, JFTEN T UERE IR NI */
wait(&rtn);
printf(" child process return %d\n", rtn);

b
b
b
XA BRI T — A shell Dy6E, S BUH PR A TS5, IF 8 Zoa B ERE .
clone

clone /& Linux2.0 LAE A B8 ohhe, &4 fork Bag (Wi fork /& clone ZESLILM —53) , nf LA
PN ) 7R A AR I YR, I HLEA ] o R B A Y i3 A% I i clone_actually_works_ok 1%
i,

clone &£ AN -

int clone(int (*fn)(void *), void *child_stack, int flags, void *arg);

U RREOR [P G @ 3R PID, eRECH Y flags Fr ik 0 & G0t 1~ SEFE I (1A Ok 1 o

KE NI T

int variable, fd;

int do_something() {
variable = 42;
close(fd);
_exit(0);

b

int main(int argc, char *argv[]) {
void **child_stack;
char tempch;

variable = 9;
fd = open("test.file", O_RDONLY);
child_stack = (void **) malloc(16384);

printf("The variable was %d\n", variable);

clone(do_something, child_stack, CLONE_VM|CLONE_FILES, NULL);
sleep(1); /* & DME-FRERETE ORI SCHHRAE . B0 RE */

printf("The variable is now %d\n", variable);
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if (read(fd, &empch, 1) < 1) {
perror("File Read Error");
exit(1);

b

printf("We could read from the file\n");

return 0;
b
BT
The variable is now 42
File Read Error
e IR 45 R VR FRATT, T RERRE SCA G P TR AR S8 2t G clone I HI 217 CLONE_VM ., CLONE_FILES
PRERAAF A RSO RR FF RIS, QR BB 2] 1, X2 clone MI%F A
sleep
s sleep W LAHIRAFEFEH L 2 AP, 2R B0 J 2 -
unsigned int sleep(unsigned int seconds);
R B AT A R R — AN R BT, an SRR e HER AN R T, AR Oy A SR ek O A S
P AT, D)k (=] 3 o B (A I TR) £ (i RIS TRk 25 D HE IR INFIRDD
exit
ARG exit D Re &2 EARRERE, R s 8l .
void _exit(int status);
_exit 2L ENZ R R ERE, DA J& TR R ST R TR G T . S48 status 1R R T KPR A (E IR 1]
ACHERE, AEACHERE Tl IS R A wait nT 3RS
wait
wait R4 H -
pid_t wait(int *status);
pid_t waitpid(pid_t pid, int *status, int options);
wait (11EHI 2 & U bR A bR, B B e AT ) — ANl 1k waitpid 25887 H 24 pid /&
)5 BEFEIR H o
Linux fERLAE S (IPC, InterProcess Communication) {5 kA &iE . MENY). LXZ=RNTE. 55
L BN, BRIEGEIFAN Linux Jrefr, e R T TCP/IP Pkttt &g LAt 1
socket, M HIXFFHEAERSG, NERFMmMBETEILT 20 —FW. SEs AL EENLAEE, La
BB T R Em e R A A5, 1A A4S TE AT TGk e ok R RERE 2 0] W R BB TizdT TR —6&
PLas ERERRDE S, SEEANRL, EE ARl AR, HRMEEXXI A X TS F9 &
RS, BRGNS FEA TR (3L E AR BIAFICIRY .
MR —MERE SRR, ZRET A AR I IPC S S R —ME 58, I E S ENRS],
BRSNS RIME, BJaERE 5.
#include <stdio.h>
#include <sys/types.h>
#include <sys/sem.h>
#include <sys/ipc.h>
void main()
{
key_t unique_key; /* & XA IPC Jit7*/
int id;
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struct sembuf lock_it;
union semun options;
inti;

unique_key = ftok(".", 'a"); /* AW CEET, FAFaE—ABENLR X/
/* QI AFE S RES*/

id = semget(unique_key, 1, IPC_CREAT | IPC_EXCL | 0666);
printf("semaphore id=%d\n", id);

options.val = 1; /*¥& B4 F{H*/

semctl(id, 0, SETVAL, options); /*¥& &5 0 ({5 5 =*/

[XATEN AR S R RE*/
i = semctl(id, 0, GETVAL, 0);
printf("value of semaphore at index 0 is %d\n", i);

/X P HER W E S S B/

lock_it.sem_num = 0; /*¥& &M M5 5 8*/
lock_it.sem_op = - 1; /*& X#AE*/
lock_it.sem_flg = IPC_NOWAIT; /*{E 77 */

if (semop(id, &lock_it, 1) == -1)

{
printf("can not lock semaphore.\n");
exit(1);

b

i = semctl(id, 0, GETVAL, 0);
printf("value of semaphore at index 0 is %d\n", i);

[*ERRAE T E*/
semctl(id, 0, IPC_RMID, 0);
b

3. ZiEESI/EEmE

Linux A5 A RIS, LI I I 2R A 5T EAE AR B AR BERE . RSANIE,  HERE S B3 70 L i 5

A, AR AL E R TEI (WEAIE A I /AR o Linux ST i "

WO IR se " (clone) T ACHERER BE s, Kk, clone HSKRIHEFERI NG Linux HiifT I8

HL#I o LinuxThreads, ‘&/328L 7 —7F Posix 1003.1c “pthread”trifEfE .

LR MBS RIFADE R E JF, BRI :

pthread_mutex_t mutex;

pthread_mutex_init(&mutex, NULL); //4#Z&45 & MEWIAG 0 B R 7542 & mutex
pthread_mutex_lock(&mutex); // % 5 x4 & hni

o B

phtread_mutex_unlock(&mutex); // 4% 1. JFAAz S ik

Al B R AR TN AR I R A . R A R IS R AR e R A SR AT, A5 R RE R I TRFF AL B R . 24
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ZAKREUMERS, A EAEH RS B E A TR . Linux T C il 5 wmieT 2 MarEmEEILIH], &
BRI & 242 5 (condition variable). Tii{Ek3Cff semaphore.h g MG 5 &S8R T B RARFISAE
G IUE B /1 G 25 i o e W ARV ST o0V I B o I D/t 9 ) i v LT I 7 P/ R i N A P R
Bl TR A/ S Y] T Linux SR 45 R E A -
#include <stdio.h>
#include <pthread.h>
#define BUFFER_SIZE 16
struct prodcons
{
int buffer[BUFFER_SIZE];
pthread_mutex_t lock;
int readpos, writepos;
pthread_cond_t notempty;
pthread_cond_t notfull;
3
[* WIate e X gty */
void init(struct prodcons *b)
{
pthread_mutex_init(&b->lock, NULL);
pthread_cond_init(&b->notempty, NULL);
pthread_cond_init(&b->notfull, NULL);
b->readpos = 0;
b->writepos = 0;
b
[* BT BN X X B AR AR
void put(struct prodcons *b, int data)
{
pthread_mutex_lock(&b->lock);
[* FERFGIN X R */
if ((b->writepos + 1) % BUFFER_SIZE == b->readpos)
{

pthread_cond_wait(&b->notfull, &b->lock);
b
/* B8R, ISR */
b->buffer[b->writepos] = data;
b->writepos++;
if (b->writepos > = BUFFER_SIZE)

b->writepos = 0;
[* WEZMXAET SR/
pthread_cond_signal(&b->notempty);
pthread_mutex_unlock(&b->lock);

b

/% NG DR IO R e+ /
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int get(struct prodcons *b)

{

int data;

pthread_mutex_lock(&b->lock);

/* ERFR X AR/

if (b->writepos == b->readpos)

{
pthread_cond_wait(&b->notempty, &b->lock);

b

[* B, B ELR R/

data = b->buffer[b->readpos];

b->readpos++;

if (b->readpos > = BUFFER_SIZE)
b->readpos = 0;

[* WEZMX ARG &AL */

pthread_cond_signal(&b->notfull);

pthread_mutex_unlock(&b->lock);

return data;

b

/% DR AE A B FER 1 3 10000 [ EEEUE N GE X, T B 2

FE NG X A SR, P9 2 AT B S %/

#define OVER ( - 1)

struct prodcons buffer;

void *producer(void *data)

{

int n;

for (n = 0; n < 10000; n++)

{
printf("%d --->\n", n);
put(&buffer, n);

} put(&buffer, OVER);

return NULL;

b

void *consumer(void *data)
{
int d;
while (1)
{

d = get(&buffer);

if (d == OVER)

break;
printf("--->%d \n", d);

143



RT Embedded hﬂp:ﬂwww.knntronn.com

b
return NULL;

b

int main(void)

{

pthread_t th_a, th_b;

void *retval;

init(&buffer);

[* QA RV B SR/
pthread_create(&th_a, NULL, producer, 0);
pthread_create(&th_b, NULL, consumer, 0);
[* BRI ARG R */

pthread_join(th_a, &retval);
pthread_join(th_b, &retval);

return O;

b
4. /g

AEFELLM T Linux P& R0 BEREGI S . Zefmhil Sl E ki mrsesl. 2k, —Aesm, Wik
ff {1 J5 . Bootloader. #AF RIS RGREHL . WBIRE 7 IT A SRR 4 S5 IR A X Linux R 51 il

PAETR T

RAB M Linux WA IS
KEH 21cnbao@21cn.com yesky

1. Linux PAZFEH

Linux W& KS0JE T ALK 3855, Linux AL IR — B a] DL Fh o 2085 2 12 RN -
(1) EHEGwmiEdt Linux W%, BETF Linux J5 8004k

(2) FwiFER Al A ER A e, ] insmod Mz (modprobe il insmod v 42541, {HARK R T-4H <

IBCE S 5 rmmod MIBR. XFh 5 3l T AL RN, A — B AN N, B iR N A A 4 —
FEo

R TFRATIZ AN P AZ AR 1 T

#include <linux/module.h> //Fra &R 521 Sk S04
#include <linux/init.h>  // init&exit fH:%
MODULE_LICENSE("GPL");

static int __init hello_init (void)

144



RT Embedded httpﬂfwwmknntronn.cgm

{

printk("Hello module init\n");
return 0O;

b

static void __exit hello_exit (void)

{

printk("Hello module exit\n");

b

module_init(hello_init);

module_exit(hello_exit);

ST IR, RIS Linux WA AL S BT a6 (MBI EN 2R £, B 1 insmod (I iRiz AT, J5
FAE rmmod WRHRIZAT » #IUG 105 E 3R F 23 7E 2% module_init 1 module_exit f#f R X, 7504 H
G PR

FEJF A ') MODULE_LICENSE("GPL") H 75 BHAR B (1147 AT Ik .

W A B G VA — AN IS AT I IR B A, W g e i 2 R -

gcc -D___KERNEL___ -DMODULE -DLINUX -I /usr/local/src/linux2.4/include -c —o hello.o hello.c
AT W, Linux PAZBR R P 9 36 75 2245 gec #57~r—-D___KERNEL___ -DMODULE -DLINUX &%, -1 iEDiER
# Linux WZJEARAS+ Include H XMk,

AR T gk hello itk

insmod ./hello.o

A i e A SO AR

rmmod hello

WURELS g PEA Linux WAZ, I R5 288 AR SO DI Linux WAZIEACRS A R Bk A2 3L, IR B0k
Makefile,

BATH B EAN T Linux WAZG R —Le5E A%

N7

7E Linux WIZEECT, AR H A &1 malloc() Fil free () sé £ s FIRE N A7« AT AR Gm AR, e
FH ) N A5 R FTRETBCR Bk 78 include/linux/kernel.h S A B kmalloc()Fl kfree(), s .

void *kmalloc(unsigned int len, int priority);

void kfree(void *__ ptr);

kmalloc ) priority 30l H % & & GFP_KERNEL, 1 57E i Ik AR 25 A2 7 B H N A2 I 22 H GFP_ATOMIC
ZH, A GFP_KERNEL Z3nT g2 5 EIEMR, AfeH THEERE B R0 (FErp o2 A e vrieii vy o
BT NS P A& AR N A€ S P BA B 2 RIS BE LRV R0 7 N AF . YAz A8 A Linux =g H
FURIWIZAS WAPAZ B R GX LR %4E include/asm/uaccess.h i )

unsigned long copy_from_user(void *to, const void *from, unsigned long n);

unsigned long copy_to_user (void * to, void * from, unsigned long len);

copy_from_user. copy_to_user sHUR [FIAGER L I 75, Bk, Wi HEY), & EMER 0,
include/asm/uaccess.h & i put_user fil get_user TS5 [ /7 45 (8 () 24548 B (il char.
int. long) .

XL AU ST AZ T WA BRI B2, 99T Linux A7 BRI B8 2 40175 5, AT EASCER 9 H (W
75 1/O #:AE) AT IR A A4

far
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ENEGFER, FATRBMH & C EEehr printfQ e b5 8, w2 printk(). HE, WX
o printk () sRE B H IFHASE D TR P AS0, Bk ks B B —R H BN, ARl HAEE R
T SRR,

TS printk #is A MBS, WZ—IG 8 ML, e NI 2w o MR RIR e q, Nizsik
FERIANIIL S DEFAULT_MESSAGE_LOGLEVEL. Wi AL5e 20507tk int console_loglevel 2% & /M i,
HESATEN BRI & B Wik syslogd #1 klogd s 4 BEREAEIZAT (3, WIAE & meEdl G5, 1S
BB fnidt/var/log/messages X ff. klogd HANEENAZIHE, syslogd AbPEHAR RS S, LWy R

BRSH

2.4 W# T, include/linux/module.h 5 3 1)% MODULE_PARM(var,type) JHF ARt dy 2173 5.
var NSRS, type JRIW M %45 [min[-max]1{b,h,i,|,s}. min & max M T3~
USHONEA RN, RVEMAREA RN EGEE; b: byte; h: short; i: int; I: long; s: string.
TERAL N RZAES, P o] DA A s — S 24

insmod modname var=value

WHRT T ARIRES L, var KA IR Py & SR (.

2. PR SR B R

Linux T8 W FRP A 2308 — A58 A AR S5 (I R BN B, i I X 28 pR 2045 Windows 113 55 154
WS —R. ENHRRTER, s HE— &30, N TR n] DL 545 0 S — A % %
HATERE, W open (). close (). read (). write () 2%,
Linux 2B 2% PRI S . PRI IR B s RIS A E UL R i kAT ik
T A CAFEAN B 2 X B AT o P45 £ B IR BT AR XS P2 7 B
BRI AR T R B R RN RSET A 4 NI R E int global_var, i
XA A4 7 gobalvar”. %f“gobalvar”¥ 4 {1 5 & 4 BE b 4548 & global_var [f#EfE .
URENFE P A N AZ 3053 DR FRAT T 75 4 FLUS ISR af A pR B, 2% eR IR K 58 o] I e 2% B W i 4k

TAE, JFHH register_chrdev() &E0EMN 784
static int __init gobalvar_init(void)
{
if (register_chrdev(MAJOR_NUM, " gobalvar ", &gobalvar_fops))

{

/] MR

ks
else

{

/] )

b
ks
H:H, register_chrdev s 112 % MAJOR_NUM 4 £k 455, "gobalvar” %4, gobalvar_fops
05 FEAS BRBON L S I S Ry, 2870 % file_operations. 4 gobalvar fibegk gk s, gobalvar_init #3347,
R WAL R 2L register_chrdev, JEIRENFE T FIEEAN O R385 A7 T8 WAL I A5 e o6 Bk = rp, e
HEFEXZ S PAT RS H I e N D b dE
B R ER AT U A, BRSO I ) 3l e A Bk 028 e 8, 75 25 ) register_chrdev() " x %" unregister_chrdev():
static void __exit gobalvar_exit(void)
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{
if (unregister_chrdev(MAJOR_NUM, " gobalvar "))

{

/1. VBRI

b
else

{

/] .. NI

b
b
BEE P AS BT OB 1) s, file_operations 54444 CU g B AR 15 RO, (R R 2 50 ks fe v ORI T
A —3 0 o KT AR ok, BRI B EN T4 open (). release (). read (). write (). ioctl ().
llIseek(). poll()%.
openQEH M EARKIAIEAT open() RGE I, K IR FE 1) open () BRAL:
int (*open)(struct inode * ,struct file *);
Hh 24 inode ARSI inode (R514550) SiMMiREE, 24 file B4R mX— B & MU S5 MK HE
£l open() 1 3 BT & i e A AL FE 4IRS« BRI B 485 IR AV (ki &5 i LU MINOR(inode-> i
- rdev) HAH). FEHMEH s RERE AL RIS HAT I DUIR [FPRAS (0 Lomilidy, MBERRAFAEATR) 5
release OB Afa MNP P BRI T close () RGN, AAZKE I TSR EhFL A1 release ()
EeRAE
void (*release) (struct inode * ,struct file *) ;
release pRIAL) T AT S5 /G BOR G RH N/ 4R« RS F P B SCHE R 5 I S A7 4%
read Q% X WRRRSCHT AT read() RTINS, K HIIREFERS read() AL
ssize_t (*read) (struct file *, char *, size_t, loff_t *);
F R W4 P SR AL HE o % e B R AT IR O NULL B R, ¥ S 30 read RS H 4 IFIR M -EINVAL
(“Invalid argument, FEEZSE) o BREGR ARG E RS DS 750 GRIPHE A signed size”$i#s
KA, WHHUE HART6 LB .
globalvar_read e Az s 0] 15 P 23 (8] 0 N A7 A8 BT BB EE 2 715 I 4R 1) R 4K
static ssize_t globalvar_read(struct file *filp, char *buf, size_t len, loff_t *off)

{

copy_to_user(buf, &global_var, sizeof(int));

b

write() HR# USRI SCHEAT write () RGN, K HIRSFETI write () K%L

ssize_t (*write) (struct file *, const char *, size_t, loff_t *);

) VA AOR KA o AR BA XA REL, write RG0S PR IR AN -EINVAL. a0 FR [HE R4, )
FTRII E N1

globalvar_write p&# 1 A% 2% 8] 5 L 8 18] () N AR A B R S0 B 5 2 1 P/ 4R IV ek 4

static ssize_t globalvar_write(struct file *filp, const char *buf, size_t len, loff_t

*off)

{

copy_from_user(&global_var, buf, sizeof(int));
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b

ioctl) H% ZBULR IR RRE, T LUGE R ) e A i P (E B s B AR E B, s Y

int (*ioctl) (struct inode * ,struct file * ,unsigned int ,unsigned long);

unsigned int 200 % & IS FE P ERAT a2 1A, P B X, unsigned long S8 A 1 iy & 42
S, RMAT DL | Fe e, IR A AN foctl AT A, DG TATAR] PN R A TS o2 LIriE sk, joctl &
A KR A4 (-ENOTTY, “No such ioctl fordevice, %% & LI ioctl #f4") o MR %% 4 7 3% A

—ANAESUE, B AZAE SRR P25 I F R LA s T B ) -
liseek Q B HUZ R B KRB SO T G AR, IR BN GERD R EMEIRE], J5EA, .
loff_t (*llseek) (struct file *, loff_t, int);

pollQ &% poll Jjik/e poll i select XSRS I )Edmsc L, AR EW B A AT mn 5, duEfh

AT HEMRR RS, AR -

unsigned int (*poll) (struct file *, struct poll_table_struct *);
FATHREAE" Ve ot U BHZE 15 AR PHZE BRAE " — 70 12 R HdbA T SE VR A KA 4
W % “gobalvar” [¥] IK Z)) #£ J¥ 11 iX £ p& 50 N 4 J) iy 4 4 gobalvar_open . gobalvar_ release .

gobalvar_read . gobalvar_write . gobalvar_ioctl, [ It ¥ 4 “gobalvar” ff] 3& A& N O 55 45 # 4% &

gobalvar_fops It{E 1 -

struct file_operations gobalvar_fops = {
read: gobalvar_read,

write: gobalvar_write,

3

iR ACS % gobalvar_fops BIHIMR T EH A ZbrHE C PrsCRFF), 8T GNU ¥ @ik,
SERL) globalvar.c SCA ARSI
#include <linux/module.h>

#include <linux/init.h>

#include <linux/fs.h>

#include <asm/uaccess.h>

MODULE_LICENSE("GPL");
#define MAJOR_NUM 254 //T &%

static ssize_t globalvar_read(struct file *, char *, size_t, loff_t*);
static ssize_t globalvar_write(struct file *, const char *, size_t, loff_t*);

[/ VI 775 % 45 X B 1) file_operations 45444
struct file_operations globalvar_fops =

{

read: globalvar_read, write: globalvar_write,
b
static int global_var = 0; //“globalvar”#& &[4 i 48 &

static int __init globalvar_init(void)
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{
int ret;
/135 R 5l
ret = register_chrdev(MAJOR_NUM, "globalvar", &globalvar_fops);
if (ret)
{
printk("globalvar register failure");
b
else
{
printk("globalvar register success");
b
return ret;
b
static void __exit globalvar_exit(void)
{
int ret;
/[ A% R Bl
ret = unregister_chrdev(MAJOR_NUM, "globalvar");
if (ret)
{
printk("globalvar unregister failure");
b
else
{
printk("globalvar unregister success");
b
b

static ssize_t globalvar_read(struct file *filp, char *buf, size_t len, loff_t *off)

{
/1% global_var M A% =% 8] 52 i 21 ]y 2% 8]
if (copy_to_user(buf, &global_var, sizeof(int)))

{

return - EFAULT;
b
return sizeof(int);
b

static ssize_t globalvar_write(struct file *filp, const char *buf, size_t len, loff_t
*off)
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{
/% L2 ) ) Hcs 52 0 21 N A% 7 18] 1Y) global _var
if (copy_from_user(&global_var, buf, sizeof(int)))

{

return - EFAULT;
b
return sizeof(int);
b

module_init(globalvar_init);
module_exit(globalvar_exit);

BT
gcc -D__KERNEL___ -DMODULE -DLINUX -I /usr/local/src/linux2.4/include -c -o globalvar.o
globalvar.c

iy, 1817
inmod globalvar.o
hn#k globalvar fidk, FiziT
cat /proc/devices
KA Z 1 TY254 globalvar”—47, W KA.
B ATAT LIS AT

mknod /dev/globalvar c 254 0
OB AL H iR S/ dev/globalvar IX AN A2t il LY n) 25X A4 R AR S e & 7. s —MH
FUAIFLT globalvartest.c SkREF Fik i £
#include <sys/types.h>
#include <sys/stat.h>
#include <stdio.h>
#include <fcntl.h>
main()
{

int fd, num;

//¥1 71" /dev/globalvar”

fd = open("/dev/globalvar", O_RDWR, S_IRUSR | S_IWUSR);
if (fd!=-1)

{

//¥1¥ki globalvar

read(fd, &num, sizeof(int));
printf("The globalvar is %d\n", num);

//’5 globalvar
printf("Please input the num written to globalvar\n");
scanf("%d", &num);
write(fd, &num, sizeof(int));

// XL globalvar
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read(fd, &num, sizeof(int));
printf("The globalvar is %d\n", num);

//>%A"/dev/globalvar”
close(fd);
b

else

{
printf("Device open failure\n");
b
b
G 1k kR SO
gcc -o globalvartest.o globalvartest.c
BT
./globalvartest.o
Al LR I globalvar”# 4 AT LUE RS .

3. LA UK ) A

TEIRBNREFF Y, 4 2 AN 2R RNV [l AR R R DRI ORI IR 4 JR AR o — P B R L2800, mlfess
IR A", P IRAT A6 3 S R AT I A i, Linux PYAZ ik I A 45 ) e FH O VR et 4
T (A RZHEONHEAE N B FEE D .

Hest 515 5 & RO AR", BRIV Z e hte ErARRIE, SAR ARSI A PO SE L 58 A
—F, AT —%,

H AN 25 DR F IR, 2R A e g0 AT oo yr, WAE Rl — BRI A 1% A e Or
FEf DRy 78, ™ BB S e R M TR o A o R SR R, B ACRERE IS AT A A 2,
BRAEIRIFE . XS EATIRAZE".

B, TwfEss, b Aesl, Mz, &2 e —MrfeE, IR A 25 2 Hged — M T
BT 2 EA T 2L

BT AR SESERN LR, RS, AESUNE S T ORRR N AR5 LS, &) LR B SO
& o ml S TR A CHIE O, o UREERERE | RSO o R Ok 4 i) L= e U U AE e RS SCi il
W] ALME 5 Bk Ry iz b= 2, an RN L= 0y i Uy il I (R AR H R, BB S e . (R, ik
PR B T SR TR W LR Sy IR) CRO AR JECE H B o B b B A R TV S B b D, il 204 B et
55 S8EAMKH APL F 24

EXfETE

struct semaphore sem;

WIHHESE

void sema_init (struct semaphore *sem, int val);
ZERBWIIENE TR, JFRCER 55 sem {E R val

void init_MUTEX (struct semaphore *sem);

RN Tl — 8, Bleitff s s sem ME®REAN 1, [T sema_init (struct semaphore
*sem, 1);

void init_MUTEX_LOCKED (struct semaphore *sem);
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R TG — A BF 8, (HEdtfs o sem FIE & E N 0, %5 [HT sema_init (struct semaphore
*sem, 0);

TR

void down(struct semaphore * sem);

ZREH THAE 55 sem, B FEUENR, KULARELE B BT SO

int down_interruptible(struct semaphore * sem);

ZE TN down ML, ARIRZAE, down ANEERLAE ST, {1 down_interruptible BERE(E 54T 17

int down_trylock(struct semaphore * sem);

Z PR RS T sem, WURREMESLZIBRAT, B T REIFRM 0, 0, &[FEE O . AL T
O R, T LR R W BRSO

BifESE

void up(struct semaphore * sem);

ZRECR RS 5 1 sem,  MBAETFE

5 B e <) APT 2247 .

& X B Iest

spinlock_t spin;

g6 B hest

spin_lock_init(lock)

%7 T 3haS KR B gt lock

K15 B et

spin_lock(lock)

iZ T34 F B lock,  An SR RERE ST RIARAFEN, et Fakml, A0, e e, HENZ B s iR
REHRETL

spin_trylock(lock)

12 SR AT F B lock, AR RESZEIRAIBE, SR BUTIR I, 5 WISZENR [, SEBR EASE R AT
R B et

spin_unlock(lock)

% B E e lock, ‘B4 spin_trylock 2% spin_lock Fc i ] ;

BRUbZ AL, AT —20 B e 1 o s B0 1 AP,

N THEE A I RIS . B, {E globalvar IRENFE e, FAiTar B A5 5 f ok d4) int global _var
(3T Vsia), R gy YA .

#include <linux/module.h>

#include <linux/init.h>

#include <linux/fs.h>

#include <asm/uaccess.h>

#include <asm/semaphore.h>

MODULE_LICENSE("GPL");
#define MAJOR_NUM 254

static ssize_t globalvar_read(struct file *, char *, size_t, loff_t*);
static ssize_t globalvar_write(struct file *, const char *, size_t, loff_t*);
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struct file_operations globalvar_fops =

{

read: globalvar_read, write: globalvar_write,
i

static int global_var = 0;

static struct semaphore sem;

static int __init globalvar_init(void)

{

int ret;

ret = register_chrdev(MAJOR_NUM, "globalvar", &globalvar_fops);
if (ret)

{

printk("globalvar register failure");

b

else

{
printk("globalvar register success");
init_MUTEX(&sem);

b

return ret;

b

static void ___exit globalvar_exit(void)

{

int ret;

ret = unregister_chrdev(MAJOR_NUM, "globalvar");
if (ret)

{

printk("globalvar unregister failure");

b

else

{

printk("globalvar unregister success");

b
b

static ssize_t globalvar_read(struct file *filp, char *buf, size_t len, loff_t *off)

{
[/ E 5=
if (down_interruptible(&sem))

{
return - ERESTARTSYS;

b
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/1% global_var M A% = ) 52 i 21 ]y 4% 8]
if (copy_to_user(buf, &global_var, sizeof(int)))
{

up(&sem);

return - EFAULT;

b

[R5 &=
up(&sem);

return sizeof(int);

b

ssize_t globalvar_write(struct file *filp, const char *buf, size_t len, loff_t
*off)

{

[/FRE T =

if (down_interruptible(&sem))

{
return - ERESTARTSYS;

b

/1% P 2% 8] i 5260 210 A A% = [A] (Y) global _var
if (copy_from_user(&global_var, buf, sizeof(int)))
{

up(&sem);

return - EFAULT;

b

[R5 &=
up(&sem);

return sizeof(int);

b

module_init(globalvar_init);

module_exit(globalvar_exit);

B Rk, A4 globalvar (ks FEE N open()Fl release() %L, FEE L 45 B [ FESR (R %t 4> Jo) A5 i
int globalvar_count Cid s 4T JF & & I aE R H0 19 s ) ok 58 I ¥ & H R g — AN RBERE 4T HF (b 200 4 TR
globalvar_count % 1k 1) -

#include <linux/module.h>

#include <linux/init.h>
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#include <linux/fs.h>
#include <asm/uaccess.h>
#include <asm/semaphore.h>

MODULE_LICENSE("GPL");
#define MAJOR_NUM 254

static ssize_t globalvar_read(struct file *, char *, size_t, loff_t*);

static ssize_t globalvar_write(struct file *, const char *, size_t, loff_t*);
static int globalvar_open(struct inode *inode, struct file *filp);

static int globalvar_release(struct inode *inode, struct file *filp);

struct file_operations globalvar_fops =

{

read: globalvar_read, write: globalvar_write, open: globalvar_open, release:
globalvar_release,

o7

static int global_var = 0;

static int globalvar_count = 0;

static struct semaphore sem;

static spinlock_t spin = SPIN_LOCK_UNLOCKED;

static int __init globalvar_init(void)

{

int ret;

ret = register_chrdev(MAJOR_NUM, "globalvar", &globalvar_fops);
if (ret)

{

printk("globalvar register failure");

b

else

{

printk("globalvar register success");
init_MUTEX(&sem);

b

return ret;

b

static void ___exit globalvar_exit(void)

{

int ret;
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ret = unregister_chrdev(MAJOR_NUM, "globalvar");
if (ret)
{

printk("globalvar unregister failure");

b

else

{

printk("globalvar unregister success");

b
b

static int globalvar_open(struct inode *inode, struct file *filp)

{

/1345 B
spin_lock(&spin);

[/ A5 U 1]
if (globalvar_count)

{
spin_unlock(&spin);
return - EBUSY;

b

globalvar_count++;

//RETR A I B

spin_unlock(&spin);

return O;

b

static int globalvar_release(struct inode *inode, struct file *filp)

{

globalvar_count--;
return O;

b

static ssize_t globalvar_read(struct file *filp, char *buf, size_t len, loff_t
*off)
{

if (down_interruptible(&sem))

{
return - ERESTARTSYS;

b
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if (copy_to_user(buf, &global_var, sizeof(int)))
{
up(&sem);
return - EFAULT;
b
up(&sem);
return sizeof(int);

b

static ssize_t globalvar_write(struct file *filp, const char *buf, size_t len,
loff_t *off)
{

if (down_interruptible(&sem))

{
return - ERESTARTSYS;

b
if (copy_from_user(&global_var, buf, sizeof(int)))
{
up(&sem);
return - EFAULT;
b
up(&sem);
return sizeof(int);

b

module_init(globalvar_init);
module_exit(globalvar_exit);

H T BRI R TR AR, AT A B AN 3R 4 ) 4T JF /dev/globalvar . 75 P AN 2% i i
Jil./globalvartest.o MR FEF, 24— UEFEHT IT/dev/globalvar J&, 54— UEFEE4T IR M, 4 device
open failure”, W F~HK:

4. P& IR ZE 55 R BH 2354

PHEERRAE 4R, TEPATRAERIER, AANRESRA U, ERE B 200 2 nT BRI A PR AT B . ARFH ZE
EAE R RRAEA BB T AR R, R . R R EEN sleep A, B EESR BT AIIRE AL,
B SERF 4 Rt 2

7E Linux XahErrh, AT DU SRR A Y] (wait queue) SKSZHIBHZER/E. wait queue RFAE N —A
FEARRIThRE AL BLAE Linux WRZH T, BULIBANSIRSEREER 450, SRR S % 454, Rete H T390
RO 520 FAR I AL A4 BB AT LLH R RS R D8 U7 nl, B rdbid Linux /7 5 =EEN Pl
& HHAE R A B R SEFLIY
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T BEAE R Lk & globalvar”, &R L 2 AR IT, (HREBIXK AT Y — MR EANT — MR G A
AR B IL S BERE A T DL O 8, 50— P&

#include <linux/module.h>

#include <linux/init.h>

#include <linux/fs.h>

#include <asm/uaccess.h>

#include <linux/wait.h>

#include <asm/semaphore.h>

MODULE_LICENSE("GPL");
#define MAJOR_NUM 254

static ssize_t globalvar_read(struct file *, char *, size_t, loff_t*);
static ssize_t globalvar_write(struct file *, const char *, size_t, loff_t*);

struct file_operations globalvar_fops =

{

read: globalvar_read, write: globalvar_write,

o7

static int global_var = 0;

static struct semaphore sem;
static wait_queue_head_t outq;
static int flag = 0;

static int ___init globalvar_init(void)

{

int ret;

ret = register_chrdev(MAJOR_NUM, "globalvar", &globalvar_fops);
if (ret)

{

printk("globalvar register failure");

b

else

{

printk("globalvar register success");
init_MUTEX(&sem);
init_waitqueue_head(&outq);

b

return ret;

b

static void ___exit globalvar_exit(void)
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{

int ret;

ret = unregister_chrdev(MAJOR_NUM, "globalvar");
if (ret)

{

printk("globalvar unregister failure");

b

else

{

printk("globalvar unregister success");
b
b

static ssize_t globalvar_read(struct file *filp, char *buf, size_t len, loff_t
*off)

{

[ I3RS

if (wait_event_interruptible(outq, flag '= 0))

{
return - ERESTARTSYS;
b
if (down_interruptible(&sem))
{
return - ERESTARTSYS;
b
flag = 0;
if (copy_to_user(buf, &global_var, sizeof(int)))
{
up(&sem);
return - EFAULT;
b
up(&sem);

return sizeof(int);

b

static ssize_t globalvar_write(struct file *filp, const char *buf, size_t len,
loff_t *off)
{

if (down_interruptible(&sem))
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{
return - ERESTARTSYS;

b
if (copy_from_user(&global_var, buf, sizeof(int)))
{
up(&sem);
return - EFAULT;
b
up(&sem);
flag = 1;
[/ ENEAR AT 3RAT
wake_up_interruptible(&outq);

return sizeof(int);

b

module_init(globalvar_init);

module_exit(globalvar_exit);

05 P T P A PIFE RIS, 55— TP 2 /dev/globalvar, % —4NH 15 /dev/globalvar. R4
Ja—>%f/dev/globalvar #4T TIN5, Hi# i read A GERIM.
BLIFRT A

#include <sys/types.h>

#include <sys/stat.h>

#include <stdio.h>

#include <fcntl.h>

main()

{

int fd, num;

fd = open("/dev/globalvar", O_RDWR, S_IRUSR | S_IWUSR);

if (fd!=-1)
{
while (1)
{

read(fd, &num, sizeof(int)); //F2/FKBLIEAEILTES), BRAEATEXS globalvar [fifiA
printf("The globalvar is %d\n", num);

[/ AL O, JUJE
if (num == 0)
{
close(fd);
break;
ks
¥
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b

else
{

printf("device open failure\n");
b
b
BT
#include <sys/types.h>
#include <sys/stat.h>
#include <stdio.h>
#include <fcntl.h>
main()
{

int fd, num;

fd = open("/dev/globalvar", O_RDWR, S_IRUSR | S_IWUSR);

if (fd!=-1)
{
while (1)
{

printf("Please input the globalvar:\n");
scanf("%d", &num);
write(fd, &num, sizeof(int));

/IR 0, B

if (num == 0)

{

close(fd);
break;
b
b
b
else
{
printf("device open failure\n");

b
b
FTFFPRA 23, 3 AT R AN N R, R 7R 58 A o B N BRIy, 56— AN 2B il (BR
38, BEIANIER A% 4s globalvar A —AME, Bt o X AME, W
KT FIRBIFE, FRATEN R BE— 5, WS IK S FE T 1) read sRELCH -
static ssize_t globalvar_read(struct file *filp, char *buf, size_t len, loff_t
*off)
{
[/3REUE S5 Al ek gE
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if (down_interruptible(&sem))

{
return - ERESTARTSYS;

b

[/ER VAT 1] R %
if (wait_event_interruptible(outq, flag '= 0))

{
return - ERESTARTSYS;

b
flag = 0;

[/ A5 U 1]
if (copy_to_user(buf, &global_var, sizeof(int)))

{
up(&sem);
return - EFAULT;

b

/IR &=
up(&sem);

return sizeof(int);

b

B2z #e wait_event_interruptible(outq, flag != 0)f1 down_interruptible(&sem) iy, XAz T
BRMGATEAT . Kb b, A AT R REPHIE AR R I LT, BPS S wait_event B down $57E— & (I
fi, FARIFAER fal, JEB T RETEIRR, XSG IRATE e 0 B 2 e AT B . 48K, FRATVAZS T HE

i JBE G R DL IR

+ib T — AN E RSP ZE S AR ZE U i) BEAH ST 1e /8, B select A1 poll, select #1 poll fIAi—#f, A&7
BSD Unix 5|\, Ja# i System V Hi5| A\, poll fil select T A& KARA, LUG ] R 3R A0 2% 75 e

XA AT ARBR ZE M Vs ], BT TR SR & IR S P 1) poll eR A SC
IRBNFEFE T poll e b e 2 31—~ APT 52 poll_wait, AT
void poll_wait(struct file *filp, wait_queue_heat_t *queue, poll_table * wait);

poll_wait B8 EIr i) TAF 24U S AT HER A N2 wait 28R 2 14545 513& (poll_table) . i1

globalvar 3R 8 i—4> poll k&%
static unsigned int globalvar_poll(struct file *filp, poll_table *wait)

{

unsigned int mask = 0;

poll_wait(filp, &outq, wait);

/B 2 W3R4T ?
if (flag '= 0)
{
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mask |= POLLIN | POLLRDNORM; //#x7~%dv] 3k 15
b

return mask;
b
T2, poll_wait B AFLZE, #2574 poll_wait(filp, &outq, wait)iX A if )& B A S I — HEF
5 outq f5 5B, EIFERIPHIESIMEZ EZK) select/poll ¥ 5281 . select/poll &4 —MiEFR bt
FEA TR LR T I B T EAT E 28 poll SCHRF R A LU BT R I AN N ISR IR . A T T
T MW s gt s, WA AZSE T IR G schedule) ik cpu 3t APBHZERZS, schedule i [F] 45 F 7k
IR S A EAE T AT, Wit & BN, AR wsiss, select/poll #r B [H],
B 9m s —H P A& AR P RN S 5 SR 3l . #27 rh 2 2] BSD Unix Hh 5| A select R4k, S50
int select(int numfds, fd_set *readfds, fd_set *writefds, fd_set *exceptfds, struct timeval
*timeout);
M readfds. writefds. exceptfds 73l 2 select() AL 5 R H AL HE 1) SCAERER 7424, numfds
(AR A T A £ 1R 5 A e v ) SR IR A D 1. timeout 402 — M5 1) struct timeval 2RAL ) $RE, & LA
fif select()7r554r timeout i [A] J5 45 WA SCHF R FFHE A L Wk [F] . struct timeval 2l 4544 4«
struct timeval
{
int tv_sec; /* seconds */
int tv_usec; /* microseconds */
3
Bribz Ab, BATENK A T 51 API:
FD_ZERO(fd_set *set)——ifFr— U IR FFEE
FD_SET(int fd,fd_set *set)——$— AN X IR R M SCHR IR R AR
FD_CLR(int fd,fd_set *set)——¥—N SCH-RR K N SRR A AL i s
FD_ISSET(int fd,fd_set *set)—— JI Wi LA FIA 72 &4 B AT
IR AR A /dev/globalvar H ik, (FERE T 5 MRS, Ak 5 BRI AT Hd T
B, W%t No data within 5 seconds”:
#include <sys/types.h>
#include <sys/stat.h>
#include <stdio.h>
#include <fcntl.h>
#include <sys/time.h>
#include <sys/types.h>
#include <unistd.h>

main()

{

int fd, num;
fd_set rfds;
struct timeval tv;

fd = open("/dev/globalvar", O_RDWR, S_IRUSR | S_IWUSR);
if (fd!=-1)
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{

while (1)

{
//£% globalvar 2 i
FD_ZERO(&rfds);
FD_SET(fd, &rfds);
[/ E B I E] A 5
tv.tv_sec = 5;
tv.tv_usec = 0;
select(fd + 1, &rfds, NULL, NULL, &tv);

/B R AR ?

if (FD_ISSET(fd, &rfds))

{
read(fd, &num, sizeof(int));
printf("The globalvar is %d\n", num);

[N 0, JBH
if (num == 0)
{
close(fd);
break;
ks
b

else
printf("No data within 5 seconds.\n");

b
b

else

{

printf("device open failure\n");
b
b
TFWAS 2, oy WS TREF: —/ 4 globalvar #4175, —ANH _EIRFEFX) globalvar #1715, MIKAIEE L%
%y globalvar A —AME G, B TR giaeim iz s, A 1ES: 5 A AR, “No data within 5
seconds "7 i3 2 i 4 4 H
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