AR C/CHHESRELEER
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C/CHETS struct IREHTRR

Hhb: PConline fE#: KEk
1. struct KIER{EH

T —N AR C/CHAEFPI, HEHXT struct 4 A S B A 150 v] DA Hodm 'S & I gn R4
B AT VAL . A —ANKALU C/CHARIT, FhE e —28 (L2 K &) BT HR A & At ik, 1XLegs
FIRTT DUR R A g T — MR B A G e —& . WIEMRRRE R, SASH struct, B
struct &R A — NI RN GRS RE&FEETFRENRE.
7E W25 8L SBAF IR SR URGEN C/CHgute i, TAT148H EAE IR B AN ] 5 1) 99 (char
RBAD , TR EYRA GRRN— MK, HRIEAE— gk,
LI A I TF RN R T 77 LEAL LI N BARIUF ORAFAE char B30 v, i 4845 RS (1)
TIFAEIE M SR R . R MR R Y, S tas, 1 H— B3ty X s E A reth, 87
AT AR R N BUR B L.
—MHEE R RE W R TEIE ik, 28— Mo+, AR 48 aldas il DS b 75 B4 2% =k
3, HE Ak packetA. packetB. packetC:
struct structA
{
int a;

char b;

¥

struct structB
{

char a;

short b;

b

struct structC

{

int a;

char b;

float c;

}

PEF5 R P B v 3 XA B AR A (R4 O
struct CommuPacket

{
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int iPacketType; /RO
union / /RERAE IR ) 5 = MR SO I —Ff, A union
{

struct structA packetA; struct structB packetB;

struct structC packetC;
}
I
FERM TR SCAL LR, B L1% struct CommuPacket —ANFEAA,
BB A IE pR ) TR TN T
// pSendData: KIEF WA EHibE, ilen: TARIEMKE
Send (char * pSendData, unsigned int ilen);
KT DL E ST a0 N &% struct CommuPacket ff)—/N5EH sendCommuPacket:
Send( (char *)&sendCommuPacket , sizeof (CommuPacket) ) ;
s R B [T 40 R
// pRecvData: KIEFITHRAIEHbE, ilen: TR
//IREME:  SEBRECR 755
unsigned int Recv(char * pRecvData, unsigned int ilen);
FW 7 ) LB BT 40 R R HTR B R B IR A7 7 struct CommuPacket f#)—AMSE4 recvCommuPacket H1:
Recv ( (char *)&recvCommuPacket , sizeof (CommuPacket) )
FEAE WA SO B REAT AH Y b
switch (recvCommuPacket. iPacketType)
{
case PACKET A:

//A RIRSCAb PR
break;
case PACKET B:
//B RIRICAbFE

break;
case PACKET C:

//C RIRILAb PR
break;
}
DA B8 Hh S A A5 A
Send( (char *)&sendCommuPacket , sizeof (CommuPacket) )
Recv ( (char *)&recvCommuPacket , sizeof (CommuPacket) )
H SRR B . (char *) &sendCommuPacket. (char *)&recvCommuPacket, SoHuiiil:, 4544 char BYFR%ET,

TXFE R AT DA BRI F A1 ) R A
FI X P R A Ak, FRATE ] LU RSP I 9m'S , BN 2%} sendCommuPacket T4k WAERIZGR4EA 0, W LLIX
FE FHARAEZE B 2L memset ()

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

2. structHIE R FF

Intel. FAKAEA W] W 20 I — T8 SRR Tk A

#include <iostream. h>
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#ipragma pack (8)
struct examplel
{
short a;
long b;
b
struct example2
{
char c;
examplel structl;
short e;
b
#tipragma 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;
}
[P ESSREANE B2 s o/
%%%:
8
16
4
AWE? ERAWA? T——iEk:
2.1 BAX I
struct & M EEGHIERE, HWRIT R DUZ AL KA (W int, long. float %) MALHE, WAlLLZ&
—UG SHIERT (4 array. struct. union &) MIEHEFIT. X T4k, mikdtes AT R R AR R 55,
DR mis SR . SRAETSOUT, gmieds b a5 M AR AR e 1 1% 3L B AR ¢ (natural alignment) Z5fF4rRi=dfal. %
A 73 e FRCEAT 140 75 B R 7 N A7 P A7, 28— (R bl R 38 S5 44 () bl AH 7]
HRXF 5 (natural alignment) BIERINNIFF T, RIFESEHERIRA T size BAKIBAN .
Bl .

struct naturalalign

{
char a;
short b;
char c;
™

7E_LIRgi RS, size J KIIJE short, LN 2 4797, DR EMAF 1) char B av ¢ #BLL 2 4 B X055,
sizeof (naturalalign) H45 25T 6,
WA

struct naturalalign
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指定对界
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这样定义对吗？(经验证，是对的)

是不是该用struct example2 strcut2？

答：也可以直接用example2 struct2;
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char a;
int b;
char c;
b
HAERERA 12,
2.2 REXTF
— et AT DU IR R AR AR R S A A
- {EHIfhIeS#pragma pack (n), JmiFEAFREEI n DFEATXIFE:
« {EHfhIeS#pragma pack O, BUHHBEENXFEHXFT R
Al fnR#pragma pack (n) PIEER n KT EMWEPBERBLAN size, MHENEIEM, M4k
T8RRI size B KRR AT X 5E
(ZLUE
#tpragma pack (n)
struct naturalalign
{
char a;
int b;
char c;
b
#tpragma pack ()
M K4, 8. 16 B, HXMFFHRIY—FE, sizeof (naturalalign) [AIZERERZET 12, M4 n K 2
i, HAHE TYER, i1 sizeof (naturalalign) 4554 6.
76 VCH 6. 0 gmieas ., AT LIRS OLE 1), H¥Er LOKIKIESE projetet >
setting > C/C++3ZH., {F struct member alignment H¥85E VRELFIXFL T =0,

C 21X
Settings For: [Win32 Debug ~|| General | Debug  CJC++ I Link | Resources | Bi [1]
= Category: [Cude Generalion = Reset |
Processor: Use runtime librany:
|B||:nd ® j IDchug Single-Threaded :]
Calling convention: Struct member alignment:
|_[:dﬂ:| = j 8 Bytes j
1 e
4 Bytes
8 Byles *
16 Bytes
Project Options:
Inologo (ML /Y3 fGm JGX 2] j0d D "WINIZ" JD -
" DEBUG" /D" CONSOLE" /D" MBCS™

:Fp'mhug.fee.p_qh': Frutstdaf b JFo"Debugf”
. - -

Bl 1 7EVC++ 6.0 PIFEXFA AR
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自然对界（natural alignment）
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J4h, 1L attribute ((aligned (n))) W AJ LAk BT FH 0 85 W (A B 530 554 n Fa it |, |

B HATH,  BIAEFEA T
2.3 MHRABHIEE

2P, TATT LN Intel BRI THIAABTEEAT 42 T AR

FEJFH 2 2 fT#pragma pack (8) BAR¥EE T XN 8, (HIEHT struct examplel H 1% i fe K
size 4 (long A% size b 4) , ¥ struct examplel {J59R#% 4 FXFH, struct examplel [ size
8, RIS 18 47 Mk i 45

struct example2 AL T struct examplel, HoAS S A5 1) fia) B 250 B 03 10 B K size b 2(short
A e) , HEKNAHAE T struct examplel, M struct examplel F & KK A size b 4, struct
example2 N L 4 X} 5, #pragma pack (8) 45 E KX AN struct example2 WAEAVER, # 19 1710
i tH 45 R 165

T struct example2 "L LL 4 AL AL, I char & ¢ JENAMA 3 M, HEA &
B structl NAEZSTR], 20 AT HH 45 50 4.
3. CAHIC+tE] struct HFIEEX 5

6 CHIEF P struct HA T “K”7  HTRe, HEXREF class FXHIFET struct F RS
AR ERIA VG AR R public, T class )28 privates

Billn, € X struct Z8F1 class 2K:

struct structA

{

char a;

}

class classB

{

char a;

}

g

structA a;

a.a="a; //Vila public B, &2

classB b;

b.a="a; //Viie) private i, NGk

Y RS BIX LA N O T C+ struct Fl class A EEX 5], SEMIASR, Hoh— &
o R

CHH) struct fR¥F TXF C 1 struct MAHIFRA CXFFH CHINYIR —— “a better ¢” ),
PRI, 1 TR 3 R B

//5E X struct

struct structA

{

char a;

char b;

int c;

b
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C++：a better C，不彻底的面向对象

C的struct与C++的class的区别：

（1）成员变量和函数的默认访问权限；

（2）结构体和类的赋值方法；
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structh a = {"a’ , “a’ ,1}; /) e N R AIE
B struct A DAZE & LI IHE R DA { } 0 H g AR = AI{E, 1 class WARE, AL H
(thinking C++ 2" edition) "PAEZEXF sSHEAT T 9RIH

4.  struct WEEEFIN
HE NIRRT

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

3. {

4 int iMember;
5. char *cMember;
6. };

7

8

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

A
9. structA instantl, instant2;
10. char ¢ = 'a’;
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 i 502 a
16 AT 4 52 b
Why?2 AT TZE 15 47%f instant2 B AE T instant1 5 63 (R4 !
JRIMAET 13471 instant2 = instantl WREIE AR 2L EEANEE U, XS instantl Al
instant2 H ¥ cMember f810] T [F— F WAF, KX instant2 BN instantl &
ECIEETY, AUGEHETFEERH MR AN, —EZEBRERABRERE AN 2R 2 AL p 4 m
REF R R ¥R M T W —hF WA,
1E CHIETY, UgtRrh A EfRe B m i, BATTREES struct $E VG R EOFT “=7
PRAERT A

C++H extern "C” & XNEEEHRE

VeF:. RE4 e-mail: 21cnbao@21cn.com HAL: K-Fi# W
.55

CHIBESHIBIEWIERE “abetter C” , {HEXIFAREKEE C+H+HRUL CESTHE /B EMEE
TR g fiEd T A5 CES e e ME. EA—FiE CBFENES, CHH R T ot fiE
SRR A (AT AR 7 ), e AT A E U JE TR SR 4 R AR R A R

7
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区分：

（1）cout << instant1.cMember;//字符串输出

（2）cout << *(instant1.cMember);//字符输出
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B2, CHEETE RN RNEPRITES, A T XRREINELR, e RREmaiy s C
B IAFE
2. IFRHESL ST
AR B 22 T [ — 3
T A
M ABRUESK SO A FBLLA R R 4644 2
#ifndef  INCvxWorksh
ftdefine  INCvxWorksh
#ifdef cplusplus
extern “C” {
#endif
Ve R Vi
#ifdef cplusplus
}
#endif
#endif /*  INCvxWorksh */
grHr
SR, S g PE S “#ifndef  INCvxWorksh., #define  INCvxWorksh. #endif” MIFEH
Je i bz Sk S E S G H
i IZ7A
#ifdef cplusplus
extern “C” {
#endif
#ifdef cplusplus
}
#endif
IVEH SO AT AW ? AT AE T30 ——TE K.
3. IKREHBZ extern "C”
extern "C” QEMEY X, MNFH BRI/ B, #eBIMmrERE “extern” [1); LK,
PWeBMr bR “C” . iEERATREA AR TRIX RS X,
(1) #% extern “C”BRE R EE AL &2 extern KA,

extern ;& C/C++1E 5 W R W AR 2 R AR SAE YR (Al WtE) BB, 215 Urdn 1545,
FLFS W) R ORI AR 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 DAL 5 a fEFTH R E
H e R HAedoe X—Ik, B4 HIERET .

W, AR S SO o AR R 25 JL BT | FH ()RR B5OR 42 R A8 B DL OGBS extern I
filan, SRR B ARG IS A e SO 4R AR R R O T L S AR A Sk OCRERIET . XA,
By B i FIEE A PR B, fER IR B, B B BARHARZ R AL, HRIFASHRE: et
EEREI B B A G i3 AE ) H ARG 4 2 ik 2

5 extern X M OCHEFSE static, BEEEMRNI4A)RAR S AR HBU REEARH P . BRIk, —A>
PREE AR B H T RE g AR AT F N, AT BB extern “C” &M

(2) #% extern "C™EAMIF AL S A R EOZ 3% IR C 18 5 7 i IEHL 5

RN extern “C” 7B HIZ 3T 2
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函数和变量的作用范围默认为extern。



区分： static   extern
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extern "C"的作用：表明按照C语言方式编译和链接。



区分：C和C++中的extern


BB R CHHXT AL C 1 R BUE BRE R 1R .

YER—FhIH X R IE S, CHCRr g s, Mt REE S C WIASCRE. BRI CH4m 18 5 1E4F
SEAMZTE CESHIARE. B, BB 7.

void foo( int x, int y );

ZHR B C e s iF G e S ER L N foo, T CHémiegs N4 r= L4 foo int int 22K
1247 CANRI GPEas il Be2E B 2B AN, A2 AR TAHFE LS, A28 % 7 FA “mangled
name” ) . foo int int XFEMZ FEE T HREL . RESEEE SJRRE R, CHleFEXFHLTIR
SEHLER B E A . Wi, #E C++, BR% void foo( int x, int y )5 void foo( int x, float y )
Ui E AT S R AR, J53% 4 _foo_int_float.

AR, CH+ R R BRSCRF R AR fmAh, SRR R /A4 R m. P g S512P N8k
R RN RE SRR, BAILL”. 7RIX 4y AR b, gmitasEd Trgmient, 520 eEFaeL,
WHRPPBER T —Mh—E A FE, N FS5H BRI A RR RS A

R0 extern “C” 7= BHRHIIERETT R

RWRAE CH+H, R A Sk SR

// BEHLA K moduleA. h

#ifndef MODULE A H

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

#tendif

FERLER B H 5| % pR 4K

// KB SEBSCAT moduleB. cpp

#tinclude “moduleA. h”

foo (2, 3) ;

SEBR b, FEIEREBY B, Ao MBLER A 2R B H BRSO moduleA. obj H G K _foo_int_int IXAE
PIFF5 !

Bn extern “C” 75 B J5 Mg AR 7 3\

fn extern “CYREEHJE, HER A fRSK TR R

// BEHLA K moduleA. h

#ifndef MODULE A H

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

#tendif

FEALER B (SISO TSR I foo ( 2,3 ), &5 &:

(1) B A g A2k foo [ HARMUISES, WA LA FHATRHRAAE, KA T CIBES M
(2) ERAAE S B 1) HARIE T4k foo (2, 3) AR, FHMEZERLBNMITTF T4 foo.

WERTERIR A R E S B T foo 4 extern "C72RAY, TiAER B AL 1)) extern int foo(int x,
int y ) , WEE B ARG A hIREG RINR.

FrEA, nlCAH—RJTEMESS extern  “C” IXANF IS H 1 (EATE S R AR A By AR Pk I i A=
HAERE R I, SRYE T B S A TR I B . BATIAE RS Wy, AR RS A /NMES 2 B4
M, BB —n)E T A AM, SR 4, XA DUE R A B AR 22 ) 0D -

SEHRL CH5 C REEETRIRAWE.

HIE T C++h extern “CYMIRALEINL, FATT TR EARSIHT extern “C7 W A H15 .

4. extern "C” IR A ¥E


gnrsongchen
高亮

gnrsongchen
高亮

gnrsongchen
高亮

gnrsongchen
高亮
extern "C"：表明按照C语言方式编译和链接，不会对名字进行特殊处理。



C语言没有“函数重载”功能。
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寻找针对C++函数重载进行特殊处理后的_foo_int_int，而不是_foo。
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(1) 76 CHH5H CIESHRIRENEE, EEE CHES XM (RN cExample. h) B, FHik
AT R AN AL :
extern “C”
{
#tinclude “cExample.h”
}
MAE C &5 L3, XHHEAME A L feds 4 extern 28, Cii 5 A SR extern "C” 75 A,
. c XMHPEET extern "CT < I iFiE A4S 1%
EE BN CH+5 | H C R TR AL & 1 = A SRR RS 4 F
/¥ ciBEE A cExample. h */
#ifndef C EXAMPLE H
#tdefine C EXAMPLE H
extern int add(int x, int y);
#endif
/¥ ciBEE LI C: cExample. ¢ %/
#include “cExample.h”
int add( int x, int y )
{
return x + y;
}
// cH+SEICA:, W add: cppFile. cpp
extern “C”
{
#include “cExample.h”
}
int main(int argc, char* argv([])
{
add (2, 3) ;
return 0;
}
R CHIH—A C1BE S %5 1. DLL B, 24 00FE. DLL 13k 3CFak A B 42 1 pR 2R, S extern “C”
{ 1}
(2) 7£ C 5| H C+HBE SR R BRI AR RN, CHISk KT extern "C”, {H27E CIEF A
ReEHZGIHEM T extern "COHNZLSCAE, MAZACK C SRR CHboE LI extern “C7 BRI BN
extern 3¢,
EE TN C 5l H CH+ER U TR AL & 1 = AN SRR 4 F
//C++3L 34 cppExample. h
#ifndef CPP_EXAMPLE H
#tdefine CPP_EXAMPLE H
extern “C” int add( int x, int y );
#endif
//C++SEIICAE cppExample. cpp
#include “cppExample.h”
int add( int x, int y )

10
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注意：extern "C"是C++语言的，而C语言不支持extern "C"，C语言头文件中对其外部函数只能指定为extern类型。
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区分：

1、C语言中引用C++语言中的函数和变量；

 （1）在C++头文件中添加extern "C"；

 （2）在C文件中将C++函数声明为extern类型；

2、C++语言中引用C语言中的函数和变量；

 （1）在C++文件中用extern "C"{ }声明C头文件；
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用C语言方式编译和链接，不进行特殊处理。

ning
高亮


{

return x + y;

}

/% CSEHLCAE cFile. c

/% XFESYmiE 4. #include “cExample. h” %/
extern int add( int x, int y );

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

{
add( 2, 3 );
return O;

}

WRRNERE T 28 3 1 h PR ¥ extern “CT7ESm B RUEREM BORIEIVER, RE R IE B AT
BRI C++5 1 C s C 51 CHeR B RIS XTER 4 45 IR7n BIARRS, 75 2250 B 2 44
A5,

C &S R IER LA

5 T 1 C R S AU, RV O TRRESR I H AR ASCH A (0 — Lo A S AR I8 MO SR R B3, ANX s

i
HAFRA
551 LSl A

TN S K 7 JE A 25 T RN TRV P JE s A4, IR AN S B A 308 1) JE iR FERE PP 2808 i, AT AT 1 g ok
7] 5L

(58 1 4 -- LLas a4 A o

Bl 54T 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 o] DL B B R R B4 )

M LT FIE 7T DA B AR B RRECRE AR . FEFRERAA R RS, B ELEAE IR et n] DARAE 17, 10 A i 25 ]
P FAF BRI ECA RESE R B IS RAE T RAGTEBCA A Uf o fERTEEAEE AP B AR I, A BAT A IR R 5
WRERMIri B, WG EHUAVF 2 7458, BT KEINAE, (HE5RAS TR AT I s ReR .

WER RGNS PEEESRAR s, WAFIE A — 18, IR IRHEL AR TR 2L

11
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普通的字符数组不能直接赋值。



字符数组“赋值”方法：

（1）采用循环遍历单个字符赋值；

（2）采用标准库函数赋值；



但：const数组可直接赋值。
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1、以空间换时间（宏函数）；

2、使用“数学方法”解决问题；

3、使用“位”操作；

4、嵌入汇编，混合编程。


AR B A - - 8 R R B AN S B B 285 A T
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

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);

SET_BITS(MCDR2,MCDR2_ADDRESS,RegisterNumb

er);

PR 2 R BRI DO AAE T 2R 8O T T R e w5 T T IRl R SKEERE L, pR R R 2 R SE
HORORAFHE T, W R PE s AR BRI, — AR B AU SR S RN — S8 i A M AR AT A 25 ()i, CPU 2
£ B HOH I R T I, BEAT IS H AN AR A, BT LA, BRI A5 2828 CPU INf[A] 10225 BR BN AFAEIZ AN 1)

o 75 BB TS S 4 ARG IR B2 TR

BRI AR, LR ICHE

NP EREOR T, BT EMBGR S T A, AR T A

D U5 A B S i I EAL R AR, 7 ARM A RIJERS I — 3853, (EREM =AT N SEBL TR Z DhRe, JL T 1T
IR ERAE e, C Irdot JUARMR,  Frp it i KT R4 .

2 s BUETEAR A

DUAEBA T EE Rk C i 5 9 S 1038 31 - - R B TR g e in) L

BB, B AR R Atl, b BeA TR AR, BrUAEgn SRR (i, SR — Se Bt Ik S iy

RIRAT R A B o
2R, 3k 1~100 AL,
T E

int 1j;

Jilk F

int I;
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宏函数？？？


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

KA EN BRI DA, R BRSNS S8 T . BN =R, RS I AN RIE
230 NX(N+1)/2 SRAFPIXAS [ 5% B 530 T 100 A fekinl i, g2 dis DM T 100 M. 100 4>Fllr, 200
AIR(T AT 3)s R FACBUN T 1AVIA 1 ARk, 1 kBRiE. BOR AR S M. Bl BUAEBAE e e 1 Ik,
S22 A2 BN HRAAE, 5 RS A A H 7 (K D R P i FE A8 A T IR0

% 34 AL ERAT
SR AL C V8 5 S S I E =1 - LA, DD BRI 12 5

LEVHSENURE P, 0l A7 2 T LA R i N By, B L w] BURI A8 557K 58 I AT RIS SRR A o — A7 48
FEFIRPERIEAR K, slE MR AR AL ], (HE, RAGHALERAE 0T A RO miR s 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 EIFS H L G IR T 4F %, (Hi2, fralas ™ EriCmAmsisml e, Jrik G R T IEA K U & BOM BRVE o
WEA R EOR ], AR Z I A2 Hia 8, A H MU LA ADG RIS, AR SE ffvili . R . 4R,
BT E AR, ATRERCR M ZZA K, (H, DIIRHATEZI MS C,ARM C KA, RCRMIZEHIEZEA/N . MR S
A FAEIXHIEET .

IEIZAFHEVERR G, B CPU AR A p . teniid, /& PC BRI S My, JidE PC Liulidnd, 1&
BAHE] A 16 fiHL & BRI, ol aea ™ AR . T LU A — g HORBERY (RN A4 ) LU T4 .

9441 ILgRIRA
e C B F AR AL AR, B DR -- TR AT i o

“ERICHIE SRR, CHESMERIEFA LR XA R MR T 28, (R ERER. EWiE S 23
RV ENE S, (R, ATREEE RS - MEERGIE? PrLl, b THEREFREAE, TAVU R ASE K T7
RN S RE G

BN, R RS B ., R AN TR . char string1[1024], string2[1024];
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Jrid Dk Wit Jrids, AT 1024 UARH; Jrik I WIAREF S AFMCT X7, /£ ARM FE TR, RIS {(UT 128
RPGIAIRTE R T FIREROEA . IX BT A U, At A A IRRHERR A A7 75 LR e 2 52 DRk AEd5 s B mT e 5 1 5cdi
O 547, PRI, ARYHEE R B AT 4 R AN e R AT TZER KB AE o XA SR W T T LCD Hodla (9% DU . AR
PaAE ) CPU,  ZAIRAE AN AR AT S, 7T LR SR AT TR 0%

BRI RS, ERIRE S BB E A KRR, S TR S, (RS TR R AR, (R A
AFFEBHEERET, BN, BRI A S S I TR SIS S, RAEaN G i ~ 4
LR PIid.

I C i S AT ReR R, BRSO E . R OASUIE S| &, 0SSO0 T IR DIRE . A B AL RES S 4F (1
Jrik, RE B m AT MRS

MH CRAPLS ARG 2003.9
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RER A HR AN TR P 572 I 3 ) 0x 10 AN RS 1)

-lendeaver k¥ T 2006-3-8 16:16:00

CEF MR EHEIR AR R o e A HA R 1%, X, RS IR 72 IR, 205 fe i 38 IR B i L)
AR AT IR R IR F I 2 A MG R, WA, MOTIRRMIE AR, IR Rt A 2 MR
MBETITRE 0 BRI, VRAE T M2 00T A s I Bl o IXANIIRR U B 7R S ANST ARdEgH 5 16 FR i AN & BoAR B i
T ? XA BRI ] 2 U AR BN A 1) ASCIL fE o 3 60 U T 2% R 19 2R 48 1 FH A1 A A4 0 W D7 THITRI BB ) e 2 by i
FARVFARI TR LA EFERRA RS B W EIRATAA i) 0 2 G2 " IR, AR FRANE AT N ECH SR A% 20X TAE .
MR 1A Bk, — MBIV RE AL 7 7R AR I F I iR, IR T MROAH CIRSINIKT. AEEAF, &— FX Al
B2 At AN 2 ) ) AR R o AR AT LA O LB BT W R, I FURME SR8 2 M AR A0S ) LR AR IR 4R A T, 3R
LER ) R AR L IE A R0, JEIXR B ST L e 7 FOARIIX L5 RS AT st — R H .
AT IR, B B IR ARG, IR N5 AR LS (ETEHR AR RN T AT o X ) U2 FRX LA 52
BRmERI . S LB AME, (0 EAT AR HRRLS IR — R
ARG T RPN S, KEBHIIOKCP ARSI RSl 2, SR FE WF T N IRF S, AT ikRbe A O kg L)
BT, A BT B W R FEX L SO R AT, 1 BT R B A B
WAL P 2% (Preprocessor)

1. Tk E G4 #define FBU]—MEE, HEY] LEDHEZ R CRKELSE R ED

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

WALKALE B L4

o; #define iHIEMIEAZR (Bl: NEELLS S LA, FE5HAEMH, 4548

o; TEAFTALBLERRE 0 IR SEH BORIA A, D, B8 MR i v S oAy 2 DR AR S SRR AR, 2 SERS O M0 AT AR I o

o; RIHBXANRIBABGA—A 16 ALK Fis - P B KBRS L, 35 Vrdn 1R 28X N1 B0 1 KA R L

o; WIRAREEARMIFREXNFH B UL CGRIREFRFSKEARD |, ARE T M. o, H-WEREE,

2 . H5A"RUE"E MIN , ZXANERARANSEOIRR N

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

TEANIARAE A T ) H TR

o; Fril#define £ N HMEARMIN, RREEN, FWEEHRA(nline) B ERFR hArHE C 11—, 252 i AR A S E—J7
%, W TIRAR ARG, A T ARk BIEESRITTERE, IRARRDE T R I T

o; S EAMHAEFFIAR . XN RAEFFAAAE CHES IR & B A g A 58 A2 L if-then-else ALY, T XA VAR RE .

o, MEAHE T h/h DAL S HUTHE S 4R R
o; WAMHRXA W EIHRTHEZMRIER, Blan: RS F IR SR AT 452
least = MIN(*p++, b);
3. TR #error I H 242
WRARAHIEE R, WESH IR 1o 3K R X oy —ANEE AR — AR T RBE AN . REBRTA SR CETRANM R LIRS
KRR EE R MRIMRARARER A TRT, AN IR 753 OB ANE S E
WEAEFR (Infinite loops)

4. MAKXRGFLHZHBITCRIER, IREAREH C %05 SEIEEANE ?
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你有多了解#define呢？
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什么意思？？？

#error强制编译程序停止编译，主要用于程序调试，一般格式：#error err-msg，宏串err-msg不用双引号包围，遇到#error指令时，错误信息被显示！
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C/C++因为依赖预处理器而不同于其他的编程语言。预处理器是一个小软件，它可以在编译前编辑C程序。



#if  #ifdef  #ifndef   #else  #elif  #endif  #define  #undef  #line

#error  #pragma  #include



#undef指令删除前面定义的宏名字，格式：#undef macro-name



#line指令改变_LINE_和_FILE_的内容，格式：#line number "filename"



预处理操作符：#和##

（1）#称为字符串化的操作符，把其后的串变成双引号包围的串

（2）##把两个标记拼在一起，形成一个新标记



预定义宏：_LINE_    _FILE_    _DATE_    _TIME_    _STDC_

（1）_LINE_和_FILE_包含正在编译的程序的行号和文件名；

（2）_DATE_是内容形如month/day/year的串，代表源文件翻译成目标码的时间；

（3）_TIME_中的串代表源代码翻译成目标码的时间，形如hour/minute/second;

（4）如果_STDC_的内容是十进制常数1，表示编译程序的实现符合标准C；

ning
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AN AR R TT 5 o B IEITT S

while(1)

{

?)

— SRR D BT R U %

for(;;)

{

?)

AT LA A, A E A DI REBRE ARG G —APOAHE G HIXAMEA TS, B HIEAER — ML BRI
IXARREA IR . AT RE AR 52 "B IR, R B 4. "RAGIRE MRS

HEATTEEM goto

Loop:

goto Loop;
PO g B BT %, XU B AE —/NEgIE SR 0 GBS BUE 2 —ANMEE A B iidski) BASIC/FORTRAN F2/7 bt .

48] (Data declarations)

5. M4 a 4yt R e X

a) — AR (An integer)

b) /MBI HFEE ( A pointer to an integer)

C) MR FREN I RIRER, IR M FRE 2SR AN EA% ( A pointer to a pointer to an intege) r

d) AN 10 M EEZL ( An array of 10 integers)

e) — A 10 NMRENIEAL, ZFRE LRI —MEAEY .  (An array of 10 pointers to integers)

f) —ANMRA 10 NMEREHANIFE ( A pointer to an array of 10 integers)

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

h)—/NME 10 NMEEIERAL, ZTREMIR M — AN REL ZREE —NMERSEORR AN ERE ( An array of ten pointers to functions t
hat take an integer argument and return an integer )

(eE 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
A5 AR AT LA Wl ORISR LR — N BA GEMIZ 1 e 8, BRI RGX 0L UG CEN, T e iEEN e, ROHET
— A AR IR AR %, RIS BN ) (BB AR D o B TERR ENR KX BN ), B e B XA 1] R 2
ROAF WURAFE A IE % (SRS RIAER) AWM A IZRENKBAE S, AT A X XU, A4 A S g A
o g ?
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Static

6. BT static FITERRRAT4?

IXANT] L 1) AR DT N BB e 4. fE CIEE R, KBS static 5 =W B 11

o, TERRAUAR, — Ml B A RIS A R AR IX — M B A AR v i e A A

o; TEMEELN (ETERREUASN) |, — ANk 7 B A AR 10 AR s PT AR AR 4 T R 807 1), (RN RE A HA e i B i o e — AR I 4 R

il

o) FEREER, M W A KRR B AT HIX R IS R B o I, XA B EA BRI £ 75 1 PR R PR A St i P A
KL ENARF REIEMEIE SR &0y, S BEIERIRIE S 0y, U2 RAD I ANREMA S =87 AN I EAsam, DU A AR
ANEAF A AL B R TV Rl ) A R TR

Const

7. FEET const HH A4S

B E W RS B "const EBRA AL, BRAERIEAR —ANLRHITACE. 44F Dan Saks BAAEALINISCTE R ot M T const
KT 1%, Rtk ESP(i%#: Embedded Systems Programming) 4 —{7 i W iZ% AR5 #3% const REMUT A MR REMUT 4 A RAIR BT
BRI SCE, NV const A" LT LL T o REEXNMERARTEEMNER, HEEZEEA—NERNER.  QnRREmE
RIS, FaE— T Saks [3CEIE, )

TSR NVAR A B LE A BRI A ), P il At — A B o 4 )

NI R A A R 2

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

int const * a const;

/******/

PANBIEH R K, a it /MRS AR a & MR REIN IR (W, BRVECR A ATE S, (HeREFT D o BB
I a AR BRI E R (Rt U, FREHR I RBOR FTEME U, BIREFRATESID o R AR a AR
WETHIRET (LU, TR I I RSO AT, IR R A TS ST o« AR N G IE i [l X 2 i), A fhafi 45 3
T AMFWG. e —n), WIFHRTT RS, RMEARH T const, WIS ERRIRA S S UG IEMINFRT, AN ALEanh A=
7 const We? Fethin ML R

o, KHS const MAER &AL BRI AL LEHE A HIGE, SEhrt, BH—ASEAERLHTERTHPZASHWNAHK. G
PREGIEARZ I (A FHE N PRI, IR S R RSB IX 2 RIE R B8R, 15 const BIFRFE BURAD2 B T BB A KIE
H. D

o; MWL —Lep A E R, AT const WA, A4 T8 B 22 AR

o; HHIME ST const AT LA K SRR H AR MR IR LEAM B SR S, D E TR AR E . S 2, XHEATELRE> bug
.

Volatile

8. XHET volatile 4 & E2IF L =AAFIMH] T

—ANE Sk volatile fAS R YU AL AT RE S AR BRI, MPERRMIA S B EUOXNRREIE T . Kt v, AR R
AR L AUEENHS /N FOFr U AN AR, AR RAAAE A S LK %43 . N2 volatile 22 1)L/ 1
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区分：const T   &&  T const

例如：typedef void *VP;

           const VP vectorTable[]; 等价于VP const vectorTable[];

           const void *vectorTable[];



1、A declarator is the name being declared, possibly surrounded by operators such as *, [] , () , and (in thecase of C++) &. 

2、The operators in a declarator group according to the same precedence as they do when they appear in an expression.

3、Type specifiers contribute to the type of the declarator-id; other specifiers provide nontype information that applies directly to the declarator-id.

4、The keywords  const and  volatile are type specifiers. The only declaration specifiers that can also appear in declarators are  const and volatile .

5、The order in which the declaration specifiers appear in a declaration doesn't matter.

6、Writing const to the right of the other declaration specifiers actually makes it easier to see the effect of combining const with a typedef name.
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常整型数，注意这个说法！

ning
高亮

ning
高亮

ning
高亮

ning
高亮

ning
高亮
注意：static    const(只读)   volatile
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o, JMTWAMBILA A (e REFHEED
o; ARG TRERE A7 R Bl AE H 3545 (Non-automatic variables)
; RN TR LMES I

[ AN H AN 1] A A 1 . WA IXIEX 4 C P AR AR RS DS A 108 FiR A KA F TR« AT
RTOS 25474038, FrTiX ¥ Bk 1 8 volatile 45 # . A3 volatile [t A 24 S A I ok o
PRBBTIRF IEA L% T I (W, PREER TSI, KHMMIRSR T, B FRFKEAZ HIENER volatile 584 EE M.
o; — AR LLE const i& T LLJE volatile 12 fit ke 4.
o; —ANMBETTLUE volatile 52 iR A4
R TH T RR B A A R
int square(volatile int *ptr)
{
return *ptr * *ptr;

¥

MR

o; M. AT R RBMIREF AR, B volatile BN E W RER S AR EIAL . Bt const BUMEF AN ZE LB E.

o; M. REXIFAME W —MITRE - AMPIRE TEFBIZ MER A buffer BifaEHI .

o, XBUANEA AR IXBACEM H KRR IGE *ptr 3 MERIETT, (E, hT*ptr figm—A> volatile B4, ik dids =AU N i
IDERER

int square(volatile int *ptr)

{

int a,b;

a = *ptr;
b = *ptr;

return a * b;

¥

¥ ptr RE AT REBCRE A B ZAE, Kk a #1 b AR AR . 258, XBUAUD AT AR AR ARIHER T IrE ! BT R.

long square(volatile int *ptr)

{
int a;
a = *ptr;

return a * a;

b

fr#fE (Bit manipulation)

NI RGE R PR R PRC AR . s MRV @, SRR, W MR a 0 bit 3, 5 Mk a 0 bit 3.
ﬁu¢ﬁ4ﬁ%¢,ﬁﬁﬁﬁﬁﬁmﬁo
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重点关注const的“只读”!

本页已使用福昕阅读器进行编辑。
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X IXA ) AT =AY Y

o ANEREIA N To BT ANBMOLAE AT HRA RGN TAE.

*; Ml bit fields. Bit fields £ 935 CiFF MR, EORUEMRAFCTETEAR [FI% 388 (a2 A AT AR AR, R It ORAE T AAR AR TS 2 A AT
FH. FEIEAFEFEE Infineon NI R EEE S SIS, ©HEIT bit fields FutsgextLIEH], BN IR H e s
Ak bit fields K. ATEREDF: GEARZLE A AHN U AR SZBREE 12 .

o; Hl #defines M bit masks #ff. &MV 7%, 2N ZPH BN Tri%. BEIf ks S r

#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 5 SC—SS P A, X2 a Az i . BRAVEE R B P L |=R&=~#1E.
5 i) [ 72 [ N AEA47 E (Accessing fixed memory locations)

10. MARREE T HATERFRY DL L7 0 SR € 1 WAL B IR il 7R TR, BRI E — 4ol 0x67a9 (MM AL w11 {4 % Oxaab
6. niFa NN ANST iieds. SR L ERX—1F5%

I ) LR AR A A5 IR T 7 ()4 T AN AR 4 (typecast) —FREMEATEM o 3K 1) ) SE I s 2B A RS AN ]
M o BB SRS U T

int *ptr;

ptr = (int *)0x67a9;

*ptr = Oxaab5;

A more obscure approach is:
AN MR (1 7 1 2«

*(int * const)(0x67a9) = Oxaab5;

RIS AR P ol R B R 5 — 7 58, A R BUPRTE T i A 25— A 2

I (Interrupts)

11, PR RAXREP EBRNLALI S, XS TREHFFRERME—FY R — bt C Sz, BARERFIE, AT —ANHi oGk
F__interrupt. NHFRIGEMEH T __interrupt Seit 25 LT AN IRS TR (ISR), S — FIXBARISHT .

__interrupt double compute_area (double radius)

{
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本地全局变量，可以被修改！
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区分：~BIT3    -BIT3
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新的关键字：_interrupt，扩展标准C使其支持中断。
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double area = PI * radius * radius;
printf("\nArea = %f", area);
return area;

b

A REHRZEIRT, DR AR R T -

o; ISR AAER[Al—AME. WIRGRAHIXAS, IBAMRA AT .

o; ISR NS H WRHEAFEDIRL 5, PSR,

o, EVFZMAEBLES/ Sk, R MAHGEA T EAN . A7 LA PLES/ G i a8 T ZL AU I A S A, AT SRR BLER/ ik 28 AN SLVFAE IS
R 7 iz b, Ak, ISR N ZARMA MR, 1k ISR 7 mis 2 AR

o HH= MK, printf() 2% A EAMPERE LAGRE . R Z 4 T S =AY T, SNSRI AR, R AR BEAF IS P AT
IS AR I i SOBCR B ] T .

kKK k%

15417 (Code examples)

12 . FEARE L AT A, A

void foo(void)

{

unsigned int a = 6;

int b = -20;

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

A HERRIRE T C il 5 KR A Sh s, BORIUAT LT R A DI B ARG o AN, IXTCAF 5 B Y [ L0 3 2t i 2
">6". JR R RIE A E A T S5 RBTEAT 5 R BLIN DT I BV S A Sl TEAT 5 288 . [RI-20 AR R T — AN R IEEE, BTl
GBS INEERART 601X w0 TN 2% BITEAF 5 8lm R MR A AR GER UL F W 0 WRIREH TR, fRmgis] T
FIARBNIX A TAE L %

13, VPO NIRRT

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

/*1's complement of zero */

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

unsigned int compzero = ~0;

X ] T e e ) SR R T A AL PR K B ARV L, SRR SURE T R R ] B AT R e iR, AR P
(OF IWEHB e T LR GV R W/ WF i/ PN 8

B TEAKBL PARE W AT KT SEF LIS TE LA . W R AN B RIRE, TBARANMRER RGN T o (H R R M
WE WA, ARy R E N R, XL R R B, FRABUALAR T LT3 N RE M A . RIS, RAEELE
B NARE PAT R, AR S AE WA, RS I EURIE. .
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“位操作”：按位取反~。



注意：目标处理器的字长！



你的代码应该时刻瞄准“可移植性”！
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FAWLESEL (Dynamic memory allocation)

14, REAGAERALITENIR AT R, MAXRGE LG NE (heap) TS NAFRILFER . AMAXRG S, TR AFAT ek
A1 i) A4 2

KR, BT PR AR B N AEIE s B BRI, AR RORHATIN M4 AE . XA LD ATE ESP %G i e T (B P
Plauger, bRtz Fix RAEFRBIRATAR) , Frabd hF— FiXebm ! kPN MR 22K s, REhixa—
AN

NHEFAC R Bt AT A, A

char *ptr;

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

NULL)

else

puts("Got a null pointer");

puts("Got a valid pointer");

X SE AT S ORI AR FAEREIE O E1L4: T k% malloc, 88T —/MNEEMIRE 25, FAMBXA R, X L)
Kb, AT Z"Got a valid pointer". THXAKIFUHLIRIXAER— MR, FHFH L INRE &7 AR EGIFEXFEHOE IE# . 45 21 1ER 1)
BRI SR L, R In] 8 04 7 v RAR AR o (1 R AR i 3L B T A

Typedef

15 Typedef 7& CiEFH PHEM LAY A CEAEREIIRANIFE L7 . ] DU P BB MR S, Bt 8% N sl 7

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

L PR UK R PR 2 L dPS L tPS 1104 MRI S s fRkte BRROEERAE?  CARATIE Wftar
AN AP R L AR AR XA R CEX R JRED RN SAS . 5% typedef Bif. B FfH T

dPS p1,p2;
tPS p3,p4;

BN

struct s * p1, p2;

LA X pl AR AR, p2 A ASERRRISAH, B VFARRAER . B T A T IER M E LT p3 Al p4 PIAMEE
MR ) TRV
16 . CIEFRE L4 NS, g2 aikmm, mit et

inta=5,b=7c
C = a+++b;
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0值传给malloc()函数
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区分：#define    typedef
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TXA T R A IS N ) — MRS e R RAIAAI, LI T2 58 & Pk . RS g PE SR T b B ? KA iR A2 1A
FHEPr LRI, ARG AL BRI, G AR 2 REAL BT REITH AR A . R, T AR CTE A B

c=a++ + b;

Kk, XA rfSa =6, b =7, c = 12,

WARRAE S S, B H IEFE SR, M. WARIRAAEE %, BABAICEALE RS R ILIXA 18] 8 R d KAk 2 i — AN KT AR
BRME, AT AT, AR IR T8 S5O R 4 1 135

T, AR, ARIIECAMEEI A RN T o gt R CEFINAE, WAEMREOEE R, AEIRUREREROE T M
WD, 2SR BORITHE TR R 208 . RANE WVFIEA— P4, BORAMBEIE M T, MHZEHE 1

Nigel Jones s&—AMBii, BAEAETE Maryland, ABATEAK NI, FREETEZ AN HIIRAIE 4R EMl. AR s R BB kS, Al
email #itik&: NAJones@compuserve.com .
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¢; Jones, Nigel, "In Praise of the #error directive," Embedded Systems Programming, September 1999, p. 114.

¢; Jones, Nigel, " Efficient C Code for Eight-bit MCUs ," Embedded Systems Programming, November 1998, p. 66

CHEEMRARRARIZ BT

CHBIMAXRGIMEBIEL TN

EF RESE BFHIH:2005-08-30
e yesky. com

AF T BB A, ARG AR € AL & b, Fn BRI INE 5 RS BORMGEF B R 1E e
J1o TOBE, ILGRTEE RAIXAERIAE T, EE, IR TLGRE ST AR 2k, EIFARIRA R G R — L #E
M52, CiEFE-— M RmEIRE TES, WHECIRARRGIT KNS EE . ZEEIRARRGIH I LR,
TR E CHEF IR, U T C il S 4 A ST Al R A .

K145 TASCR TR T I 6, Sihn b, X RZHIRAXRE WL 6. SN

(1) DU AR RS b oL A DS BEASERR - T 190 2t 2 T M IS FR) AL L5

(2> DIBCAHE SRS (DSP) Dy rpoL (M5 5 ARBEAEEY,  FIF-URH0 . iR RS/ 1A 5 et

ASTCIA I T2 2 S8 LOE T A LA D mpo (0 AR BERSSEROEAT, RN E S 2 A=l BRI C 15 5 A 1l DSP
2t Rt UV B S O B B A5 5 A AR, B RGBS QU AR, ANRA ST B T A
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FHRF e ik NN R SE C gaftdiry, RAMIUMALERBIEA A PRI CPU, i /&5 7 AT A A CPU it
J7—=80186, H—fro )i (THURIL) AIEEH AN AZR S A — DMEARRIAR,  Ho RS R A . 80186 MK
A& 16 47, wTLAFHER G AR IMB, A SEHb RS . C B F e A R BN 32 67 (W), & 16 74 Bk, (%
16 f2 N BLN WS, —BiRZ 64KB.

I8 15 158
[ aemEs
1 =
Eats K | —| BEEHS

[ =Ee |

M
it
O
=
ES

HYEAM

HFESLE

FLASH
DZF

ADSDA

Bl 1 RGEEAH

PSAL B A () FLASH £ RAM JLF- MR A R RA M W4, Wi TR, BENERFEITE S &
BAR AL B . Gk £ FLASH F1 RAM FRAZ 5548k 16 7, 5 CPU —%L,

SEIFRE AT LU R GUER, g UETHAE . A BRI G 70 B &g i), mlABEE Feggad — Bt (Al Bl
[ CPU & HY AP W7 el 3 43 2 I 1) RDRIN 1) CPU 3Rt P I CGRABL BRI BED

NVRAM (AEZ) 2K 1k RAMD BATH AN R BRI, ATUUH T RAE RGBS S, B MU S . RS
i B ERECHT R B, VDR AT LSO RT I BB AE R JUAZ 80 8 7, bE CPU P/ SCHRAFEESE—N 1 CPU P RA—E
MAEfES R, e3P IR A& 41T

UART MJ5g % CPU AT Hdin AL 45 RS-232 HRATHHR AL 44, "o nl LAZEFRUC S [ 1 MAX_BUFFER] 775 )5 [a] CPU $2Hi
Wr, MAX_BUFFER A UART (5 At B 21 7 1R e K2 X o

B T M S 25 ) 5 B AR G AL T (7

PAESRAEAE — MBS R IR A SUR G5, SEER RS RER S DS ZTLAEHE— D& MRS, 2
AT JE SCE AT IR I AR SE C 76 5 R B9 I J5 i, B B # e i Ja S i H s o

RN ARG 2 R IR ARSI, i TIRA ARSI HARHLBEESZ IR, ANrTEAEIL B ek, RARITT
KRG, DT AR HARs AT A B B Rk, I NSNS TR AR I A7 Ao, 276 1ML (Host) g SrJF
KRB, AT IR A A e, AR5 T AL HARHL (Target) S 4L, RN RE P B 881 HARHL_ BT A S
W, WA A, d R NI RE [ A 21 H ARHLA S bRiz T

CAD-UL J&£i&E T x86 ARSI N 2NN A TF A 5E, & I84T4E Windows #:4E R4z b, Ak x86 AbH 241 H Fx
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体系结构及对应的指令集；



通用寄存器和特殊寄存器；



工作模式；
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A HIE L PC HLAG COM 11 (RS-232 1) B LUK I R H AL EigqT, & 2. L3R T HFsHL FLASH A7l 4% - 1)
moni tor F£/5 1] LA FETE EHL Windows PR T & LR T84, FRIL CPU 25 A7 (MAEL A H ARHLAE 25 0] 1/0 25 ]I

e

7

Bl 2 AT AR

o BT WA ZER . AR . BREE R, BEASERE. PEREIUAL S T A C B S AR RS MM %
YR R — N MR, 5 AR R R AN K WA ERAE B9l RS0 1 FLASH. RAM R NVRAM <05 Frs B S e I8 A
TR SRS Bl B R B A g MRREAR AR At — 2 HAR R g N R ] L S TR RE AT

FEBAIM BRI P2 25 AOC, RO BN M, BB, AMRMIEMNNE; RN HRE, &
Hig EAME.

CESMARXRRERWEEZ — BN
EE RESL P HI:2005-07-22

BRI 5

REHEI 20 187 )7 R ) R, TR SRS I — MR R IR AR 2 g — RV eSS (P 7 B AR SE R e 5 2K o
CIETE N —Pha L R BB S, AERE R b EBARIE IR (K ThREREAT Rl 40 A0 T ) 3 B2 et h vh ok — AN,
RGUE AEE R TOMXE), C i SRR v 35 PR L S M A

(1) BHREIR—A. ¢ XHER—AN h SXHFRIEE, 308 (h) R T2 EsR e 1 =i

(2) FREHRAes e i R SMB R B R B3 T E. h P e LA extern KBS

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

(4) JRIBAEAE. h XHFFENZR ! ENRBNF YRR KX AET B X4 NIF IR EAE, RO B H
s TR R SRR &% B AR BN ERR I BN R AR . .

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

/*modulel . c*/
#include “modulel.h” /* FZEREH: 1 rfu SR 1 #9. h S0 */
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25个关口，都四年了，你能闯过几个呢？
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注意：各个模块中的函数和数据的权限。



在模块头文件中用static和extern区分不同权限的函数和数据。



区分：static   extern
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/*module? . c*/
#tinclude “modulel.h” /* fEAEHL 2 dhfu &8t 1 1. h SCfF %/

/*module3 . c*/
#include “modulel.h” /% fERHL 3 A& RiH 1 1. h SCT4F %/

PAEFR PP 45 R AR 1y 20 3 P SCT AR o, a AEAN R ROREH pons A R g ik B e, X AMEESE B CRAS
i BXFE R o IERIRA R -

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

/*modulel .c%*/
#include “modulel.h” /* fZEFHE 1 4o SR 1 (9. h S0 */
int a = 5; /* ZEEL 1 1. ¢ S E S int a */

/#module? . c%/
#include “modulel.h” /% FEAHR 2 drdu SrAidl 1 (K. h S0 =/

/#module3 . c%/
#include “modulel.h” /% ek 3 difu St 1 ). h S0 =/

XPFIARRLE 1y 2. 3 44 a (930G, XM A — R WAE 5T,

—MRARRGEE H B PIIAIR

(1) FEAFIXEHETR, —Pe R X B — AR

(2) BAFThRemEs, HBRKRI DML RESE. MARKER.

SRS ERBAES

JITE" AR5 ARG RARIZ AR ARSI ZALS I ARAE, ZWBATHPAT —DMMESF o 2 AR5 RGN AT LLE AT
17 RO ERTREERAT) M [ PAAT 2/ ME 55

ARSI R PAT I AT — D ZAESRIE RS (0S), Z4FS5 0S IR LR R G LSS, Bl AR 4545 I Hk (TCB)D
KA HAESS ML LIRE. TCB WRAESS A APIRAS . JUOGS. BRI siBt . SR i da st . BTG HER SR
BHAEAE R SRS BT I, SRR LSE B BhAh, TCB GBI RAFBAESS M LN 3" (context) o 551 L
OO AN RAT R RS AT AR, PTE AR R 8, BT SO TSNS ET RS, RIS A R A
WA AR ARG VI, AT AT (AR 55 10 LR SCHAF N TCB, JFK EERERAT (4R 55 1) LR SCWVE I TCB I,
A TA T

IR ZATS 0S [ ILTLH] T4 Vxworks. ucLinux &5, ik A 0S JFAEREA W] KM 2, TATn] LLHAE] 1000
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任务控制块TCB：

    任务当前状态、优先级、要等待的事件或资源、任务程序码的起始地址、初始堆栈指针、任务上下文等信息。
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AT ARED S —ANEE XS 80186 ALFRZS K DY Al IR (R SL1K) OS A%, 1R IEMER AT LI TAE, 75 2 Bkt O3 Tk e KK
FEIEPEZALS IR P AEST7 o, R TR AR RE R K. B, GRZHTFHRFHRE LTSN, Hdf
— U NGO SRR AT IR, B RAE RS, EII R TR A R R K A AR Y, AL AT 55 308
BAESTR T AL BEH
(1) A CPU S AL Y45 € Mk R AT
(2) B =4S startup ALHAT;
(3) B2 BFYF main 4T, 7E main 5k
a. FIAM A BE L 1 45 5
b. WA BRI

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

JP LR A B A P R B L C B F 5. T BRI n #HEN T —ANBEO0IA, L EIETr 5%

while (1)
{
}

AR XS

for(;;)
{
}

AR B HVIZIEAE 105 30 FATI for () BEAL2A, RATFHIA for () 78 C W & HEWAE L&A A
AR

T RLA"E B RIFETER:

(1) BAERARIEIE;

(2) WIN32 27 RFCIAH;

(3) MARRAKMFRILIEIR;

(4) ZERERFRILFELERERIEER .

RATRESTREL, KA UL " LA, 2. 3. 4 #ATLAAZIEIEIA" . Yes, you are right, {HIE{RAEGADIEE
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FERIEE RS o SEBR b, IR — DB RKE AR, PO S PRATT ZE AN AbBE 5 J LA Bt s 22 0S AT E
WIN32 Fefr, AN EE— ARG RON 8 BT TR AR RS, AR SR RS — M mdit T3 A . f
i, ok TS AR IR R AL, T2 TCP/TP PriSUk ™ ¥ 1 1S0/0ST 62 sk KAT Tl ik
S L AR iE?

WA A

printf ("%d, %d”, ++i, i++); /* HiHEA? */
¢ = attth: /* c=? */

SESRALL IR . TR IX A ), FRATTIL R A H R B A B IR 2 R S S AT R AR .

Shr b, MARXRGEZATRH AR .

RS AT

RIS AN R G T H LA KR I3, AHEAERRTE C AR TRl VR 9 IETT R R AERRHE C 38N 7% P T (0 52
AT I ek T AR P W RS R (ISR), 280 interrupt. #program interrupt %F. q—ANeR3#E X ISR
(RIS, G 16 2 1 300 A 12 R SO I v TR 55 R i 2 1) P BT A AR H A A

TR A B L I T K

(1) A REIR [EE

(2) ANBE ) ISR fe# 241

(3) ISR MiZRAIRERIE/IMER

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

FERTH T Kb, Al Tdevt T— A, fErP ISR e b, FURR I R B I N AZ BB, 8 R P A SEAR A
AT P T A SR A R, A G B B AN R A, AT A NAR B

/% AETHIBTEIBA S */

typedef struct taglntQueue

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

} IntQueue;

IntQueue IpIntQueueHead;

_interrupt ISRexample ()

{
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注意：编译器的动作：会为定义为ISR的函数自动增加中断现场入栈和出栈代码。

ning
高亮

ning
高亮
浮点数操作一般不出现在ISR中。
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ISR标志，有中断会自动调用ISRexample函数。
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FE EREFPARER WA 15 A

e LRI R IR S5 RE AR AN, SRR AR AT i R AT T
T I AR R

— AN IX S BHGE B N R AT R

(1D FHiRFEF ISR

(2) Ik

a B A, WEMFSE (I UART W BB PR, AD/DA 8 I i B R A0 55D

RVEE R 13180 ZNIRE: LR RE VNG b e
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在主程序中处理中断，而非在ISR中。



ISR只是进行简单的中断登记。
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*m myPtr = &UART Isr; /% UART Isr: UART BT WrARSSFEE */

(3) BE CPU §HXIZBEF A2k
a. WERPEHIL W AE PTO CRI4ifE 1/0) AFEHIES ], WIBLE CPU AR N A7 A7 s AR 0 #2115 55
b. BCE CPU NI EF R 1Z B & (K P T R A, BB P70 ORPP AR E S U S 0D -

(4) RAE—FRFIH I Z R FHREEORE. Fll, T LD, HIKSBHNIRAHIR R HLk . LhIAFE. SR
T RMEEF PR 1 T B, LRSI AR I i B AR IR IR L 88 I W) 55 R 2

C HITH [ % B4k
FEM S B = R, WL T RIS . OSSR e AR IR S k. RS TIEns: HdmAmiE.

i C & FHHK struct UOUZEIRMISES, BATAT LA R EFRERE struct By — MRS EIRARIERN K", N 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 (kFoo) (C Class A *A this); /¥ 178: HREIEH */
int a; /* £l */
int b;

FATT AL C 7 F AU I 1 A B =AM B, QRMBAS, (R RmR, AT TR EdE 517
12 LU R BT S AR AL KD 10 . C ASEABLTRT [0 6 B SEAEK H (K ANFE TR T A S, M0 AE o R85 00 M C 15 5 4
PRI FE P B AMELR SR 0 5, Bl A R B s (0 )il BRAN I JR 3 o BRI 1 1

ll‘ék =H
AR TIRA KRG A AR T I AR, AR 7 . ZAL5IE R ARSI, AT S5 TR S Ay
T IR AR . B IREN RS, NEM B H T — M MAR RGBS 2o ER.

THICAE: BRI R S aSMRELIORE I H el g, Pk, K. ZEd0 THECER s IR

INF3 9303 2005-09-21 17:29
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CiE T AR RAWMIE B IR = WATFEAE
E#F REL TP HI:2005-07-22
R TRET

RN ARG FET, W EORERE I NAF TS WA, TG A XN MOV $84, kR C/C+LLAMI e g fs
T HEAREA HEe Vi 4t bk i RE fr . BN RGN SLBr i, 2458 C 155 85N BT H A X 4o ikt 550 ) 2511
BERES . IR EERIENTES KEEW T LAEN:

(D) 2 1/0 B $OERiAE CPU IAFA S 1l il /0 2518],  ify FLA7 A7 85X W 5845 ok

(2) PHAS CPU 8] AR I RAM T4, CPU SR BLLE X 1 RAM [ 76 (FRh mail box) H'E WA LIEXJ CPU =
Az

(3) BEIRCAE ROM B FLASH [ 5 B IC BITE i (P3RS0 745

-

unsigned char *p = (unsigned char *)0xF000FFO00;
*p=11;

DL R 1 2 SR e 4t il 0xF0000+0xFF00 (80186 8 1] 16 A7 BEHuhlFl 16 f7rfmAzidl) B 11,

FEAE DLt stk Fig BN, SEPE AR B A0S B R AR 10 5 R T iR EHR AR . Bl pH R INETERE p=
0xFOOOFFO1, # p FgIA) int, B:

int *p = (int *)0xFOOOFF00;

p++ (B ++p) (45 R4 [H] T p = ptsizeof (int), 1M p—(8—p) MIZEH L p = p-sizeof (int) .

R, AT

long int *p = (long int *)0xFOOOFFO0O:

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

SfE: CPU A pBafrgutt, W C ¥EF 1R AR A O Bm SR ALK BEAE BB Aok, BEARX — mO0 T AR B AT
WA R

R e

FOCEERARLL T = i)
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(1D C ¥ 5 R B0 BN T bR B A BRI AR 2 AR £E AL A v 1t ik, DRT o o 204 vl L ECER IR 2 4 170 B BRI T

(2) P R E S b EEE T R 48 2 + S EUL A EE + RO BENAR” . AT b i O I B 2 K e 504 1t H AnAR
T (R H k45 CPU 1) PC 27 A£2%;

3) R BRBO T (R AR 2 ke 23— AN bk PR IC I code 2580AT, BT LATT LA I 7 — MR AR AT 76 1) R s 1,
(EEE

(
R i

AR AT CASRAF AT — A K2 (TSR ERY 206F, Forpiib2], 186 CPU Ji 8l J5 ke 22 465 Huhik: OxFFFFO (X
N C B 5 T84t & 0xFOOOFFFO, 0xF000 Jy Biiidik, OxFFFO NEX N FE) $4T, iEH Nk .

typedef void (xIpFunction) (); /* X —NESH. HiREIKE R EIEH B/
/* BX—AEEEREE, 181 CPU B3 G iiT 28 — &5 S AL BE*/

lpFunction 1pReset = (1pFunction)0xFO0OFFFO;

IpReset () ; /* VAFHEE */

FEVL ERIREFP . JRATTIRASEA G BT s e th, (HZ BRATASAT TR s B 1pReset (), B85 fs B
BTG AE, BRI CPU JE )5 55— AR AT I FR A I AL R

i BMELE, WIRSEGH; RATLLAA M ECHREBUAR RS, AR ERRR
— A HEE TR HATIE S !

]l vs. IS HF

FEMRA RGBS AT B AL L BOR G FE I B % 1 2R, X2 O IR AR GE I A7 A AR AR 2 10T IR
(K1, ANZETER ATt R S AR DR EUR GE 0 5t

BT LA — € AR UER ) malloc F free Xt HH, GRS HIXFER —BFE 7

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

o Jx BV p HOBRAE */

return p;

}

XA AR function (), F5E function "HEhZ&FHIE N AL G KL free, WITF:
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20位地址，对应寻址空间为1MB。
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char *q = function() ;

free(q) ;

FRACHE B BN EFEK), RoAEER T malloc Al free mexd EELA IR, BI7 i fpig, b i yeRe s IR . AN 2 XA
JR, 2 S EURE R G RSO, RO P AETI A function R4l 2 5050 3 Py 3040 5 !

IR EAE R T AE HOE N AF, IFfE A function pREL, 1T

char *p=malloc (+**) ;
if (p==NULL)

function (p) ;

free(p) ;
p=NULL;

1M PR &Y function WHZWS K p, WI'F:

void function(char *p)
{

* —RYNEXS p ERAE =/
}

HA b, SRR AT DU BRI B e 0 Tl 7, A MRS ERM A L IR KRG r] LALLRY
KRR BN, T JCVR "M R R . BE3E, LA OR Ny 25 i ol 0 S0t ek o LR i D 09 B R e i T Bt )
7)o

2 s

(1) RATRefiE A, HANRBERA N (REET —PRER R, HABTRREAFMBET — MRALF#K
AKRRA);

(2) MRMEHFARE, WEEEEEABREHERIIT, 7 H nalloc M free MALXT HIL!
REEL const

const FMRAE"HEL". DA TSI REAREH B2, WRZARKML, RIS AFHEEAIM XA, mH EL Ry
FBINCRAT 24, BHBERIZ S — NI

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

int * const a;
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动态内存申请：

（1）malloc和free成对出现；

（2）谁申请，就由谁释放；

（3）判断malloc是否申请成功；

（4）可将0作为参数传给malloc( );
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对const，你记住的应是“只读”，而不是“常数”！
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int const * a const;

(1) KEEY const AR AL AR NEEAEF A KGR . B, 72 BB ST const B 7 IR A
BN SEAER BN AU, w7 iﬁjf\?‘%%t FERZ ARSI, R 0T VRS S AT 54T const 2K
BT, R AN S, TR T RE K S

(2) GHHE T CHE T const AT LI 1E 23R B AR Hu LR P IS LA 5 BB R (1 S50, By 1E Ll e = AR A o, IXFE
nfLAYk/D bug 1 HIL.

const fE C+HHBEF IS THEEENE X, M7 CiETHAEWE: " HEgrfaaa”, nf IR AN aEsAR 1
AT CXANIELLTARB O, HHEMEIRIET C S const AT, ZEG RN BCRE 215 25Kk LAt Lttdefine
FEE S WAE CIEE W R R AR

const int SIZE = 10;
char a[SIZE]; /* dEik: ZmiFMMBIAREH 24L& */

KB Z volatile

C ik & i a0 I 5 AS HEATOLAE, Bt T~ AGAS

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

b = a;
a = inWord (0x100); /*FIEH 1/0 2508 0x100 i I 1 BAFEN a A8 E*/
c = a;

TRAT RER G AL «

int a, b, c;

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

c = a;

EEXFERI DAL A A T RE P B8, i T/0 =%00) 0x100 S 1Y A AAEIAT 38— R JG O SRR 5 OB fE, 0
FCS2E 2 PR Bt N A S 28— AN, b A ¢ B NIZAN A o FEAR R a 58 SCRTAN L volatile SCHE T LART ih-4i%
aRfRALAL,  IER R

volatile int a;

volatile ZE PR T T JLAME

(1) HATEZNEETES (. REFES, FIPRIAERETII;
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想想：嵌入式开发中何处会用到volatile？



变量可以同时是const和volatile型的！



指针可以是volatile型的！

本页已使用福昕阅读器进行编辑。
福昕软件(C)2005-2009，版权所有，
仅供试用。ഀ
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@) = HERETEFPSUIREINIEAZIZRE (MR RER);

(3) ZLENHFHILMEFHENZE.

CPU A K 51 aR AL A —Bsb 2t

FEE SR RS, ASCRFEIES T M CPU P KA —SUAA kS, U0 TEHATAT TR, ik CPU T K517
fitt A AL SEAN— BN E DL, 80186 7Ky 16, 10 NVRAM (AL T8N 8, FEIXMHEDLF, FATH Z08 NVRAM $e s 574y, 7

g, iR
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注意：存储器与CPU的地址线连接方式！

本页已使用福昕阅读器进行编辑。
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extern void WriteByteNVRAM(WORD wOffset, BYTE byData)
{

/% BRELTIRE:  [a) NVRAM 5 — Ao %/

*Z 4. wOffset, B AALEARXT NVRAM ZEdbhl i) w5

* wData, AKE ANHTF

*/

extern void WriteWordNVRAM(WORD wOffset, WORD wData)
{

Furl El: Why (wfs 23R LL 29

FHE: EAEE 1, 16 47 80186 5 8 {77 NVRAM 2 [F] F3% H Ag LAtk 2k A1 X 5L A0, CPU A& [#) A0 55 NVRAM ANi&Ez. AL,
NVRAM [¥y il e 2B Bohl, SdEk L 0x10 Ay Bqy jisdk !

o .
Sl Ts "
20186 |ha Ag NVRAM
by
T EE

K 1 CPU 55 NVRAM Huhl 283 %

TOIHF ) So why 80186 [fyHilibk A0 /N5 NVRAM [#) A0 3% ?

THE: WHE (TR 2 (BHUSISY, I IHA T 5 TrH S p UL % N\ .

B

AR EEIRE TN URGE C it b WAFRAE AR OCE Y o B4R IR NS TR SR ET . BURER . 3D HIE AL
const ¢ volatile SCHETARMANRANIR, & —MEFH M il SR F R EAZR  RATC 2w HER T Ll H )5,
BAVR O A2 T CIBFI 99%, KA C 1 5 B IR B 78 AR ERAE TR AR

BATLZ P UAEIR AR RGP I C 1 S BT R ¥evt, 9% PR FLssoR 1 N AF s A g ) !

WRARZ HFE, WEIRE CES

WERARE CIES, EIRETRE

35


ning
高亮

ning
高亮
wOffset是NVRAM中要读取的地址相对于NVRAM首地址的偏移；



wOffset并不是CPU地址空间中要读取地址相对于NVRAM首地址的偏移；

本页已使用福昕阅读器进行编辑。
福昕软件(C)2005-2009，版权所有，
仅供试用。ഀ
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WRAREARE, R TR
CiH HIRA R G I B R DY - b4 A

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

DU Bl g (1) it s IR A KRG H ZAL I AR S B D7 5, AEAE PR T B3R AT BRI DU b 2
BoRIIRE. B, — A LCD BB i BRI R P R I S E s MR BRI REMI A LCD _EANT
LR TR R SN R 1 S | il | I NS L W UB N R SO AR STk I PGS DL

WRAIE D RESE R, WA, s AR TS BT B T IR A% 23 (AT B U PR A% IR AL R I HE 51
1, W ANFR NN S, BRI T BN XALRK 94 ANE, LS R P A E . K
Ue, BUFAEDCFER I RARL BV AR 94% (X5 -1) +05-1. 5 1 2PV EEELL 0 ATJTaaim X 545 & BL 1A TF
gt e AR BB A T 1R RIar, BT (945 (K5-1) HA25 - 1) % DMPCF R I 704, DL 16%16 mBE T
], AR (945 (X5-1) + (RS -1) ) %32, PUFPE NIZAL BEE A 32 71 {5 il TiZ 7 1 7 R4S B

XTGBT RGN S, FATT ACL A BT BE AL B o (ER RSO SR A DR DA ? L
TRILAN? BRI

M

X

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

SE X AR

typedef struct _wide unicode font16x16
{
WORD value; /* WA x/
BYTE data[32]; /% “FRIAIEE */
}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)
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本页已使用福昕阅读器进行编辑。
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{0x04, 0x40, 0x04, 0x40, 0x04, 0x40, 0x04, 0x44, 0x44, 0x46, 0x24, Ox4dc, 0x24, 0x48, 0x14, 0x50,
Oxlc, 0x50, Ox14, 0x60, 0x04, 0x40, 0x04, 0x40, 0x04, 0x44, O0xff, 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}

I

{
EX_FONT_CHAR (" ")

EX FONT UNICODE VAL (0x4€91)

{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, O0xf8, 0x7f, 0xOc, 0x20, 0x08, 0x00, 0x00}
I
{
EX_FONT_CHAR (")

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}
}
}

SRR E DU IR, U 2 EREE Hh A A A 5 SR RS AT ) PR BRIV R R AG A o 0 SRR A 7 AR A
W R AN HES 2 7T LA = 73 28 335 B v A 2 4R B D7 K 7 A

AR ALV NIRRT AR UERE A AR R 458 o

RGN B 7

MCNVRAM ] EASEECR ST IR TR], 2R G0 B Ai B NVRAM 7 A R RS o W R BRI — S I () R 46 LCD B s SR
SR, A3 DR RO I TR SR IR TR, IR 60 B A4 — IR BiiAzfe, 60 7-ehA+T — /N A2f, gk
ATV AR R R LAY IS [ B B 58 A JFTRDET— K, TR BR 7 KR 0 AR S A

NP BT NE SR BATHET R 75 o8 B0 LB S A 0 A /N ar i B, VAR R R AR AR I A BB

HEIR,

‘5{

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)
{
VAT YN I
byHour = byNewHour;
}
if (byNewMinute!= byMinute)
{
VAR Vi s
byMinute = byNewMinute;

}
if (byNewSecond!= bySecond)
{
- [k BRI %/
bySecond = byNewSecond;
}

}

AR AT BUBEAE A C i 5 P static REET IR AW IIEN]. 2R, 78 C++iEF 1L, static A T NG
73, e AR RS A R BB R R M RO TSR, IR E IR R R T AR e B T Bt
RN

SNHEGEICHTIA, JCRTIELHR, FbEERRE T, Wl T 3. BEE AR, AR R RS AN E
Hf, BUEShEZ A Prek, £ MRAXRSN LCD _EACE s, WA BhE i 5. BOA EIF o rh g a5 i 5t
S CVEARE I

(1) BAERS, —PNRIERGRCRIATIN WA 5, TRIET RS MR, TR 2
RSB R

(2) BHEMNSE, — BB I, DU EANKRE ] I NAZ YIS R —hydim  ;

(3)  WAEIE:, — M BCR L e, O IR SREN T N A ARSI N F B4 2, TovA e A€ IR I TR 58 ey
JE 55 o

DI, BT E I SR SRR AT AR GE . SO IS, B 28R, XRGTERNRRE? Bril, SRR RIS %
FfE A%, XN NI AR T 3K !

7E 80186 M L H IR ARG, BAl 175 B B RE A 52 i 2% 16 vb W oA g Bk s I 3%, 7w R A 24 i 74 B oy 1 1) &
IR R . AERTALE R xxxx" ik B 58S H T, Rk A G, TFFA ShowDot:
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RHHRAE

NN Z LIS A FHIL T, AT H, RATRER], #£ C 15 Wb 2] — T it i xS 848,
PR RRE AT TR R O !

EHWARNNRE, PO T, SN RS

L —
o) = AN L
EREL R

ZORUBERL B0 — — RO R, SRR AL TSR, A pic A (¥ OK. CANCEL %8 JUJ iR i 1% £ 5
SRS 2 REPE PR B T B 20 PR AR MK PR -
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则在函数体内该变量不能修改！！！
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” menud”, 7, 48, menu4OnOk, menu4OnCancel

OK %11 CANCEL % (1) b AR Rl «

/* $5F OK 4 */
void onOkKey ()
{

menu [ currentFocusMenu]. onOkFun () ;

}
/% $5 K Cancel %/
void onCancelKey ()

{

menu[currentFocusMenu]. onCancelFun () ;

}

FEFPHORRTRIAE T, I ha BATREF Il bk ¢ BRI 1T 1t G i e JBAL, LR P i Mg b, L
FUB LT w] AR TC i B ORI DL N AE R GE AN N BE 22 [R5 3L, 11 AR S IR B AL P o AR P AN

MRS, BT !
EHL MessageBox ¥t

MessageBox BREL, XA~ Windows ZwAe (PR, ANFIERZ D ANTTHE — IR HBIF R i H3RATE — IR
Windows " AIH] MessageBox #iith “Hello, World! " W iEHER Hrar (/e i 2 JRikgivt, XA BTy 2 /DR b5 )
Windows 4mfE & M MessageBox (“Hello, World!”, ««+) JFUR ) o 2E FRASR} ) 25 4L, | V2 AL —ANia I, A" Hello, World’
HREF 7, BIRATIERE T i, (B Hello, World” 27X/ MUtVEEfFREMIES .

Hello, forld! Hello, Horld!

K 2 28t Hello, World!

K 2 45 T R I L LK) Hello, Wor ld XPAGHE, — R BAT #E”, — RS #E" "IBEH" . 2, MessageBox
(AT, i LA AT R X 58 4ttt A IR Y it SRR E 1

MAR ARG H A LBRATELME MessageBox, (28 TFHIgEm A, BMNFTFEBRR L, — MR MessageBox pREUA
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PR R E S AP ERAE VOH+EE R AE T MessageBox s AE AU ? ST BB RSB BIEAEIMA KRG 1
I LITN .

:agil:l:

AR AR SCE AP EIVERIRI R, 3R TIRA RGBTy i 2RI W R A BTk, R,
TATHEA AL LCD s SLANE) s WA BT R 3

et J SN R G A 2 A, 00 H TS 2 Bk S I R R o B BN, R AR iR AN R S
IRELIHR Y, B MRS L.

on

Citk G MAR AR IIE B R T A A
E#F REL TP HI:2005-07-22
AbFETHRE

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

=B XX REYY wE Z7 iwE...

K1 s

M AEBRCE XX _EAL R Enter B2 )5, it DR T BCE XX S, Wi 2.

EE X

iR 5] RE VY = wE ...

2 UIHREIBEE XX i

REFY U e A T A T8 — T, P 2 i PRy R YO 2 (1 Sl RESEEAL P ek K, Ty FLORAIE RLBF I &4, i —
MBI (1)

RFRATRE R WIN32 Zeferh 2 % 07 8ES, M (message) BERIELS AT LI RIIHE, 1268 111090 B AR 3 oR 450

43



(2 callback BRI ZMM T, TAEZ S 0 S AL B R b, SRR RSB T 112 % 1 v R0 [ A 2 b 4
XA, WINS2 AR TN AT 1, AR B RS DL R IR R

FATIN 22 2 B AL :
(1) KA m 2 o WINS2 ARSI 1, R R e Fon s G, #24H15%5) BsEd 1z,
(2) gyt — M IhREsE S AP KL, xRS OV S H

(3D A4 i (1 et B AL B R A, PITHZ B SR AN M e 3R, TR I N TG 3R IR 2 B A 2 bR 4

[ KA RIUER . R R BERA R A o/
struct windows
{

BYTE currentFocus;

ELEMENT element[ELEMENT NUMJ;

void (*messageFun) (BYTE keyValue) ;

I
/% B RR AL */
void messageFunction (BYTE keyValue)
{
BYTE i = 0;
/% PAFERICER */
while ( (element [i].ID!= currentFocus)&& (i < ELEMENT NUM) )
{
it
1
/% “HEBH 2/
if (i < ELEMENT NUM)
{
switch (keyValue)
{
case OK:
element[i]. OnOk () ;
break;

AE T 11 AR SR AR B R K50 U P AR 7 e 4 B R B FRE RE SRR T T R R, IR FRATT AN WINS2 G fErb 22 2 21K . G e
BT AES, ARZIRVIHGEAIEN 7o Foe by (1 AT AR RO JPr AT, S g 17 Rk 32 3L
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XA, R TEA IS K — 4, AT US4 MRC PR AL F MESSAGE MAP ) 7732, FRATIH AT LI~ 2] MFC &
SCTUANRE Wb (1) 2 S SIZ B 3 R L
BOBLE- A

DAL TVAN -4 &5 2t NP e AR VA WAN 11 PR & VAT 9 AN 1S 1 < Tl 1 R O T AT VAT MG 7 TP G4 7 T D R | a0 (P SR ST
LA SKAZAL B A E, DT RS B AN i de 7 U 8 LG, R AR IR AE ke«

/% P EE NG R A */
typedef struct taglnputNum
{
BYTE byNum; /% FWCHIHAIRLE */
BYTE xPos; /% HUFHiNAEGE#E LI WAL E x ARbR */
BYTE yPos; /* AL 4: LI BIRAE vy B4R */
} InputNum, *LPInputNum;

IR AR A AT OE SRR, IR 1A 2 R A e B 2

InputNum inputElement[NUM LENGTH]: /* Wt S 5 rdm NI */
/% HUF AR AL PR A */
extern void onNumKey (BYTE num)
{
if (num==0|| num==1) /* MM BN */
{
/% fEB R BRI P RN */
DrawText (inputElement [currentElement InputPlace]. xPos

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

/% B NRES B TR */

inputElement [currentElementInputPlace]. byNum = num;

moveToRight () ;

e—

R8T — R N A AEAR AN MBS i, A5 B A B e Kbt ] AT S5 LR e, (R Y AR K %

BRI EMA

L 2 FIEIF, AEER 2 TR onNumKey PRECH, FUEIRIR T AU BORE A7, DR ERATT 7 R SL AL O R,
TIEEAL A A XXX S, v

/% N 2 BEGIEHER A e A A s . 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);
1
}

[z, BeArthnT fe T AL B s e B AL, R Bl Tt it e S 1 etk

/% INEEBHREAL N 2 FERIEIEAL: 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 B RET, DUOEEE 2 BEHI, ] power PRBCAEARMF LSS, HE O BALBRAERCE oy, Al
BOEH T B R E. WAR, WsR A A2 3E I, power BR BT AEME— [FIEHE T

;E(gl:lf

At TR BRI KA i DIREREAREE . BT BB RN P N B, SRR BRI T DBk A
HI7%. X TIIRe AL By %, B LCD b4ty Windows ff IEAT2REL, SR T BUI AU AR e s . B4R B A L v U s
e

TSP IOVE 2 JUEEATATIEYE, DT, ASWTEEL I SR A T RS SEA T (A2 A8 57 TR I o A 145 2 i 227 K

CERMET ORI, —NEIA SRR Py 2 WK 1 TE D, BRI C G+ (B JAVAD, RWAR, W RAR™ kS
W TER=MEE, WEHE S RNAZE AT DR AR 1, S RS0 Rl " e,

Citi 5 IRA N RGN  PEREITAL

EE RESL  FHHIE:2005-07-22
i FH 72 e X

7 CHEST, ZERIFAENIRMNIEIME— k. S TIRAXRRFEN S, A THEIABIEREESR, & — PRI R R $
HIJ7 %
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B ARME R MIN . XA ERAPIDNSEOFR PN — A

BRI

|#define MINAB) (A<B?A:B)

IERAE -

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

TR, BINTEME=A:

(D) X" B" R

(2) B XAREE, HAMTRER LA SH;

(3) & & (AT ReF=AEBI1E A .«

A

|1east = MIN (kp++, b); ‘

FERF N -

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

KA BTG ICTA TR .

PRI AN 8 SR AN RIEIIN S5

EREFFRRE

R AN ARG, BRI RN, WIS KA R D, C i S8t 7 Mg, BIdrfr
WA XA AL IRAE CPU I3 A2as, AN, ARFEUT R NAE, T EE NSRS, W mRAE. i
BVEHIRTAE registers X TR REIEZ IR 1AL B S ARP AN S S A8 K AR B2y m] 5 SN R A7 32, AR
UL W A7 88 A RN e A i ¥

(D) RAJREHESRRNES AW LUE SO TR BTSRRI TS, LHR RS T7
AR AAREE XN A7 a2, B BRR A, BN RRRR. il static 288,

(2) register & AN RRET, SIREFEIGZZRBAET AT, HEZAZA ] R A F AN 2 IF AR L
N FFAF AR, M HORAE TAERha T, B hIFAIRES (FE CHr S 7 AN BT inline).
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N AR A A SRR ]

/% R 14243+ +n HI(H */

WORD Addition (BYTE n)

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

S=s+i;
}

return s;

}

AFEFPIESE n U, 1 A s ARBOSEAEI, Dkl e XON 27 A7 s AR B
PRI

PP r XTI T LSR8 20 (K748 70 T DU IR GioR S, DA ORI B R 3o (EE,  JT AR i g A Qi —1F
PR A, AT AR IR, DAL i SR BV G (1 50

EFEFE, fEfE— 80-20 JEU, B 20%[MFREWFET S0%IFSATIN ], PRI E SO, f e B le o 7
20% AR

RAR CREFH ERMAAELILSR, WECEFPEEMEA _asn{ } ARILHED:

/* JERANEANSEIEA N, 25 R0 NN R ES */
int result;

void Add(long a, long *b)

{

_asm

MOV AX, a

MOV BX, b

ADD AX, [BX]
MOV result, AX

) FIRE A5
HIEEWI A CPU XS & Bl Al 48 A U5 [, A U2

CPU EZBRAM > 4MESFEIZE RAM > 4MEBF35 RAM >  FLASH/ROM
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X TR AR, T2 7F FLASH B¢ ROM t, FRATTAT LAk CPU B2 L rP it BUAR AL AT, (ELI0 5 IX AN A — AN I s,
A B UAE R G )3 8l )5 K FLASH 5% ROM H 1) H ARRALDFE DU RAM HH 5 FEAAT DA i B R AT

XbF- UART 255845, H BT — s 2 U BUFFER, AT R AE BUFFER % 53l J5 B i) CPU $2 H R BT il -5
it fE 1) H BRH LB T RS-232 A& BRI, ANE & UART H 2003 — /> BYTE 3t i) CPU $2+H W7, M T JC 1R VR 9% P W A BRI [

TS B £ B SR DMA 7 20 E, SR A DMA 2HX, DMA 13:H 7 A1 B A i AL & A4S BB R I R ds
HHAGAL R O FEA BT ST, 17 AL S (KB JE B2 EEIR N NAEIY (B M S0 . DMA 7 IR 2 Rk ok s 7 =8, b T
CPU SFAMBEMIT-T0, BE— B8 m T CPU 5AMA AT BRAEFERE

H R BRAE

] C VS LA T LA AD> BRE AN K8 5. FETVT SONURE 7 o Bedis (067 A2 mT DAS AT 10 e s oz, BEag EnT LA
M ALIE S RS T A IS EAERAT, I, SR AL B T LA RO miRe s AT I AR . 2501 R

/% k1 %/

int i, j;

i =879 / 16;

j =562 % 32;

/% k2 %/

int i, j;

i =879 > 4;

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

b e Y SN E =187 @I M NI A L PN IR 0/ €S o SR P 5 2 R RSP | M DS SR R & SIS DRI S e
SR I H e A I 5K

C BT ALIEHRR Tl g mia R, EMRAXREMHEET, S n— NN, mH-a) 2 e
BRSOy 30 (DL JE ) #uE, XERIRAR RGN S H R R Bl Dl BRI LE 75 A7 st AT
e, 2, FRATMIE AMI86ER 7Y 80186 AbIH 2% ¥ KT b il il 25 A7 w W 241K 6 AL B 0 P IKT 2), Sl i
e

#tdefine INT I2 MASK 0x0040
wlemp = inword (INT MASK) ;
outword (INT MASK, wTemp &NINT7127MASK);

MPRHZAL B E N 1 IR -

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

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

{
e /xOZALN 1 %/
}

FIRTFFAEAN R G I G R o AR o LI, BT o [ B4R
S8
FEVEREDRAL TT T AGZ T 80-20 #E#, ANEAUMALFF H A KR 80%, X571 TCHII o

T8 SO C il SEILSRABK RS H Ty e 1M SN p& O AR (BT A L ik, ABEAEAR T EA R, D 20 1k
FJETT e BT HUR K G20, X2 5 SOMAE I Ab 2 o ARG, ArifE C =437 45 C++7p inline PAALILIRE,
inline pRECHR G TFAH AN 2 AL R

P2 A7 A L AR 2 A P A B R R B i R e AR I A BT 1

BT g EIIEIAN, SRR RGNS AT AR, BRI AR AT SRR T RE A A R BB 2 B 5 AR RN s
BETTA, tmys /N b BT AU DMA AR T U5 .

C/C++iE 5 void K& void FREMEER R

1. Kk
VELY)E BT C/CHE R void & void TobH AR HBAR, DM/ [ HUBL T —Sh8 3, ASO ) void 6 IR & Sk
TR, JEVED void % void Hebl 2 o il i By .

2. void & X

void IR M “TRM” , void NNy “TRRIREL” , void *n] LUSR AL MBI -

void JLP AT “VERe” MG IEM, B AR N A void A d, 1hATIRA K E X

void a;

XATIEA) I 2 A, #2878 “illegal use of type ‘void ‘7 o Ak, BM# void a MIgiiFEAL s, & WEA M SEZbrE Lo

void FIERAEMIEMAET

(1 X R HOR [RT ) BROE

(2) RS PE .

FATREAESE =L b AT HAR U

ARPTFES, GRS pL M p2 MSRTUAHIR], S AFA T BLESAE pl A p2 6] FLAHIKAE ;s WK p1 A p2 45 AN R AR ST, a2t
A P 9 AR SR T e 438 ST FE A ST A T iR o SR AL e ok 2o e (2R 2

il

float *pl;

int *p2;

pl = p2;
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Horppl = p2 iEA)S i, PR “ ‘= ¢ ¢ cannot convert from ‘int % ‘¢ to ‘float % 7, WAMN:

pl = (float *)p2;

1M void *WIANIE], AEMRARFEENHE T DU REST S, Jom BEAT I SR A e
void *pl;
int *p2;
pl = p2;

X FEAERA, void A LLIC T SRS A AL bt IR 25 I e RN KRB . RO “TG2RAL” mILMUss “HRAL7 , iy “A 2R )
AR TR o PRI, FATTLAB “ HAMZ NHZEN” , ARG “NETFN” 8 “ANELN” o FHITERHPED
fit:
void *pl;
int *p2;

p2 = pl;

PR “ ‘= ¢ ¢ cannot convert from ‘void * ¢ to ‘int x ‘7,

3. void (% H
TS void BT Al .

AN — WREBRAREIE, WARNFERAN void KA

FECHEF Y, AR FMER YR E MR, S lgn P ae Ve A IR IR AL B . (R VP2 R T G AR LUR R void 287, 4.
add ( int a, int b )
{
return a + b;
1

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

{
printf ("2 + 3 = %d”, add ( 2, 3) );
1

FEFFBAT (K45 R i -
2+3=5
XA IR [ E e T F) eR AR 0 int BRERC

MBI (RBTE C/CH4nfe) HRE):  “CrafiF A MR e, ARV Ll GRREAMAE ST A" . )
RGPS ERZAINE, BUE Visual C++6.0 1 _Eid add R BN IFCH B i HAZATIER, PrOANREwT & B T amix s o™
I RRG

Ptk b TR RiREL, BAESRS C/CHERFI, X TAEM R B LI AR R . WUR R BB AT IR PME, — % 2 1]
A void KA, KWL RAF ATV 2E, R R a ek J08h, Ik void KRR HI G, A LUREARII “ BVER” 1F
. AREER “AvER” MREEE R CERAC.

BN = WRRETESH, MANFERARSECR void
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FE CHIET A I — AN X AR R AL
int function (void)
{

return 1;

}

DUEEAT T T PR 2 AN AV
function(2) ;

PUNTE CHip, BB EON void MR BJEIZA MBI LR AT TS 4.

FAAE Turbo C 2.0 HP4iTE:
#include “stdio.h”
fun()
{

return 1;

1

main ()

{

printf ("%d”, fun(2)) ;
getchar () ;

}

e IEmn B 1, XU, 78 CIET T, ATLA TS EUN R LT R R S5, (FURTE CH+diRat b g 12 R ARSI 25 HE B o
fE CHH, ANBER TS EUN R BALIZAT M S5, AR “ ‘fun ¢ @ function does not take 1 parameters” .

FrLL, JGRAE C 1B Crp, BRI E, — g BI5W 2 H0h void.
= /NOfFEA void FEFERL

%[ ANST (American National Standards Institute) 4, ANGEXT void FREFIATHEIEERAE, BIF A EAAIEM:
void * pvoid;
pvoid++; //ANSI: %%
pvoid += 1; //ANSI: #fi%
//ANST ARUEZ JT DUXAEIA S, PSR RE: BT BE R E IR ST D0 Z00U 1 5 ST L4 10 B 28 R/
//f50hn:
int *pint;
pint++; //ANSI: IE#f

pint++1 4 B K sizeof (int) o

fHIE KA 4 GNU(GNU “s Not Unix M4 E) WA X AINE, BIRE void *MIHVEEAES char *—2L,
BRI F %135 A 1E GNU 4 1% 28 1 55 1F Aff -
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（1）在C++中，不能向无参函数传递任何参数；

（2）在C中，可以给无参函数传递任何类型任何个数的参数；

（3）C语言默认函数返回值类型为整型；
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pvoid++; //GNU: 1EHf
pvoid += 1; //GNU: 1FHf

pvoid+HIHATEE SRR IR T 1.

TESEBRIFR P vk oh, Jaliss ANST Aifl, FFE3R @R P I B Ak, JRATRT DX R4 55 SE 3L RIRE D) e 1R AXAD .
void * pvoid;
(char *)pvoid++; //ANSI: IEffi; GNU: 1EHf
(char *)pvoid += 1; //ANSI: 4i%; GNU: 1Effd

GNU I ANST 34 26X 51, BRI, GNU B ANST BE “TF” , $RAL T X 2Bk Sk (R RATE SR IN, 38 & Nz ]
A4 ANST ARk,

MNP IR SHOT R ERRRRE, MANFHHSHCR void *

LIRS0 9 A7 VR PR 2 memepy FH memset [¥]RRZIE L4310 «
void * memcpy(void *dest, const void *src, size t len);

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

XA, ATATRALRFREH AT LAE N memepy il memset HY, IX W ITSEHIARIL T AAARAE BN S, BN BRI A — A
A8, MARIE R AR A8 412 memepy 1 memset SRR void *, i char *, JEAMILMWAEET ! XFEH memepy H
memset A EEAE—AS ARy, IR RGGIRIRIY 7 R4 !

T AR AT I
[/ memset AT AR E
int intarray[100];

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

/7 memepy $23ZATRARALRET
int intarrayl[100], intarray2[100];
memcpy ( intarrayl, intarray2, 100%sizeof(int) ); //¥ intarray2 $£ U145 intarrayl
AR &, memepy Al memset BRAGR [P HIE void *287, FRifk e s ALK 40 S e 2 4 HU s A 24 1) W] |

MW void AEEAR—DHELKZRE

NSRS AL void AR AN IUSERAR R, PO B R AU«
void a; //Hiixk
function(void a); //4i%

void AL T — R %, XS LA RS “HRM” 1, BN AN RBAFE LN GEAANKR? ) .

void MHELEEA T — P T2, W R AR ER A T I e Seh “Hh G287 MM, WIRE S B void kA, 1En
RELLAM G R AW, AT AEEE LA void (GEIRATIZEELIIER void 4 “4mB B2 ) A,

4. g
NN void ZEAT R B R, MR B RR R N, R R BHEA TR AN R IR B D ARAE TR A1 52 25 FE v
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C/CHHES RS HERIEKEZRR
HH: REL e-mail:2lcnbao@2lcn. com
.55

C/CHHEFH —MARTHEET IR, RIESCR I ASH, AR printf, scanf 1]
DI A A E NS4, :

printf ( ”I love you” );

printf ( "%d”, a );

printf ( “%d,%d”, a, b );

F—. . =A printf SRR 1. 2. 34NBH, ILEAIESE printf BREUI IR,

int printf ( const char *format, ... );

MEREUR T o] DL, HBR T Bale— N E IS4 format LAAL, JEHIISEH “ - " FRIR . 76 C/C+
WmE, “” RRnJUESZACHENSH, Bw kil wLUE 0 80 BL L n NS4

ARIFERT C/CHn] BB H R A 71 M C/CH fFn] B SR KR Z AT R R .

2. AR HR I

2.1 MHR%E

WfE C/CHa05 3k 30 stdarg. h, ZkXCAEHE XTI~ =1N%:

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 );

FEIXEETd, va /& variable argument (RJZRZH0) I8 ; arg ptr /238 nf A SR MR
prev_param W& RIS EHEL AT — AN EE S type HAIERSHINEA, va list A%, HiE
SN typedef char * va_list, SEJTE2— char B445%F. char RUFREFFR: SR+ —HAEX HAEH
AR 1 A 1 (DY sizeof (char) A 1), HZARK int SFHERIIREF )+, —#AEx
VEF ) 45 F 214 sizeof (type) B sizeof (type), 1M H sizeof (type) KT 1.

Wit va_start Z23RAT LA 0T AR S HER N E HREE, X0 E SR :
#tdefine va start (ap, v ) (ap = (va list)&v + INTSIZEOF(v) )
W W, o SRR B 5 A8AN [l e 24tk in b ny 28 5006 o w2 5 B4 ap, IXFF ap Bt
KRS HER ) E bk . L _INTSIZEOF %5 XK«
#tdefine INTSIZEOF(n) ((sizeof (n ) + sizeof (int) - 1) & ~( sizeof(int) - 1) )
va_arg 7 S B HUH 41T arg_ptr Frfg 2 S 50006 ap #8548~ —n S5, HRAR
#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]
XFIXAN TP BARS CBATTAESE 3 RN IR
1M va_end ZZ 4% F R 45 N n A8 40 Rk, e SR
#tdefine va end ( list )
ALV, va end (list)SEfr BgE SONAS, WA MRS N A, HTAEXIHK, 5 va start
XN Si4h, eIE R R RIEARRSI “ BER” /B . Frigasng “ BiER” , fRre L EE B R
Hi,
T FRATT A BAR B 5ok Ui B BA_E = AN A T
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2. 2 —ME BT
#include <stdarg. h>
/* IZ@&% max
*  Thfg: JR[A] o ANEEECh O E
* 4 num: BRI ... 0 num DA EREEL
*  IR[EME: KA 05 ORIEEL
*/
int max ( int num, ... )
{
int m = —-Ox7FFFFFFF; /% 32 R/ MsE «/
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;

}

/% E A max */

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

{
int n =max (5, 5 6,3,8,5); /% 3K5MNEHPREIME */
cout << n;
return 0;

}

PR max e LT RIS HERTRED ap, M)EHIL va_start (ap, num ) BUf3 T SEERE AL O)
95T ap) , IS for JEIRN AR ) nf AR 243k . 1XFhi [ )7 205 BA RS 25 B &5 2
()3 [ 7 A AT

PREL max BERFVE T, (H25EPR E printf FSCILAIE LIX R A%, max R P DAE LR R, 2
PRI A«

(1) max FREATARSHER KR AN, W nun ZHE XN

(2)  max RN RSHER TP SHINRADE ORI, #ROR int Y.

1M printf pRENAEAIXAEIE. H5E, printf KA HIG N AR 2 43 2], 1] RS HR
AN E E W), A AT T IR CHH%E. %d. %s Z56fE) » R uk 2 21 n] 48 25032 1) 3
AN

T FRATTCA Sk o A v AR SR I N

2.3 BmAMNH

FHEXNMEF BRI FERARRGE GZRGEH CPU IKFK N 16 A7) 4S5 107 5 I B osts 747 5
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IR %L DrawText, ‘B HIHEZRLT int printf ( const char *format, ... )PRZEL (HEHH M HR
MR AR RSB Wos b 4E (LED)
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dwTemp = va arg ( lpParam, long );
byIndex += IntToStr ( lpDatatbyIndex, (DWORD)dwTemp )
it+;
break;
//16 @] (KFEAD
case X :
case X :
dwTemp = va arg ( lpParam, long );
byIndex += HexToStr ( lpDatatbyIndex, (DWORD)dwTemp )
it+;
break;
default:
lpData[byIndex++] = 1pStrlil;
break;

}

}

va_end ( lpParam );

IpDatalbyIndex] = "\0";

DisplayString ( xPos, yPos, lpData, TRUE); //7FEhi%: EE/RF4L5H 1pData
}
FEIXA BB, TRl A NP A8 Certilk A 1pStr) ST R A0 ] 28 S0 AN 80 S 54 A
WA, BARSZHUARILAE for fEFA . B, R0 0% f5, M) va_arg ( 1pParam, int),
MAREN A %1 Fl%x 5 WIBEATIH 2 va_arg ( 1pParam, long ). #EINFAFERIRMITERUE, P22 SH AL
H5E T
FEIH 5], AT — B TARERE]— AN IR & i = R R A, AR T 29 s
BA R R0, Hmnlta e ets, FEPABBmR. mH, ERA SRR E, 2580500
SN LTS AR, BB SN T LRI RN «
/] BIRTFRE
showString ( BYTE xPos, BYTE yPos, LPBYTE 1pStr )
// BRET
showNum ( BYTE xPos, BYTE yPos, int num )
/7L 16 ZE5 XB R
showHexNum ( BYTE xPos, BYTE yPos, int num )
%, FATH DrawText ( BYTE xPos, BYTE yPos, LPBYTE 1pStr, ... )RREACHEE T IR 26T i
PR, RPN TR, BUXHEE, BT T .

3. BATHLHITRR

WL E 2 WEANES T ]S HER A 5, A SR PR R I e AN H Ly, ARARATE QR
I 785 <

() A2 F B 2 75 st v] CLSRAS n A8 S B8O L T 44k 2

(2) C/CHAEIRZTU T AR MEEAT A KIS X — B VR T SRR, A A el S A Re et n] A 43R
Me ?

BATH AT 1K LEHE o) K — P AT B
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3.1 WHAVLE RIS
S G 7 T VIR IR R e I 2 13K, S REF 2. 2 1+ R Budt A7 max (5, 5, 6,3,8,5)
S P S i -

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

ML%&&%KH%&MTuﬁﬁ C/CH+ RO L FE

s SN R LENFE G 1~617)
%*/ WH call a2 1T8kE: (38 717D
X ALE TIRZIME X, e Ui C/CHERIARTIR 5 X8 B i 28 B S AN B, AR IR It
AN R, XFEH TR cdecl R . x86 BRGEMIAFE T 17 0 M s Bkl 2R, %25 1 & n
ANSEIBAE T HuhE 3G AR Y o A TR R S, SO e HE AR 1R Y A T SR AR SN S B,
ETRATT S 4 5] max BRI K) P -

int max ( int num, ...)

{

1. 00401020 push ebp

2. 00401021 mov ebp, esp

3. 00401023  sub esp, b0h

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 = —Ox7FFFFFFF; /% 32 RGP /M */

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

12. 0040103F 1lea 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 IEMREF R, e PR RIS A TR, R
Zt R %o P A — 5 B Sk RN LT, T 7 AN BR8] !
1T 1~10 FEATHAT AL AR I HERS TAE, DRAFEI. 26 2 AT MR TR 8 2 3 AT WIERAE max
PR ESA L PN S Jeg S AR TR M A I HMEAR X (0] 24 50h 455 58 11 AT SRR & n A7 25 [0 HEE T BRI
TR R AR ISR 8 AL E (A H 4 M) o
12~ 13 4THRH O, XA va start (ap, num ), XPATEE — D] RERESZS T $5%
ap. #AN, ME 12470 LA H num F3BHEA ebp+0Ch; MEE 13 470 LLE H ap #%43Bo A R B 358 el i
FRIRHE 4 & B CH 4 AN

5 22~27 ATl N, XN va arg (ap, int). FLHv, 22724 ATHIVERI MK ap FRI N — A AE S
B AR E bk RIRE S 4 N7, M add eax, 4 AJLUE D) ¢ 25727 47 W 1y ) AR S50 K AE IR 45
B to XBRICIIBAEE, CaBshn LS daEr, HAAMMETR A E P Sk IEar i S48 I 4
t (M mov edx, dword ptr [ecx—4]iBAJn[LLHEH) . Visual CHFEIZFELAEA =, ArERE W IFFER
Mt Visual Basic ZEH BRI EADL?
5 36~41 1T Ik I A HER b, HAT B8 BOR [Pl
A RICH LR ZEAN LGN T , B TIXBRIC AT TR A T vl S5 A7 8 B A e AT
BRI 2, W 4 A !
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3. 2 W PRI A 49 5E

BRILZ A8, BATREEE T fF C/CHRRECR I S5 by 2 (R ) — S8 Re ik 20 e, DR AE_edec SRS,
A7 AR R R R A L AR R I RO AR T

B, FRPRAR R A3 R — AT, RO AR EE X R — AN

ZHn PR EHAE R ( ( sizeof (n) + sizeof(int) - 1) & ~( sizeof(int) - 1) ), Xk
JEH 2. 175 _INTSIZEOF (v) Bk !

REAR G, 2.1 952511 va_arg ( list, mode ) ZZ At ATTX A KN CHLBIRIE 2 7o X i) i 7
MEE KT

C/C+HE A 4 5 IR DONRZIRER

Y. REL e-mail:2lcnbao@lcn. com

I

FRENE C/CHHil 5 URFE, A A STREA R Z R, ERRZeHE, BAL T UM R T2T, B2
R B A R T o TVE 2 (K220, ABATIFE C 1 5 B R A S 45 22 A U “ B A4 1R %7
Wi, FpRF2mgElhy —. 245 H, RHE—HMITH C/CHIH MIF A, 15 i1t — B 7 IX R
PO, AR RS B AR TRE” IRAR .

AL IX PR AR (AR AT T N 25 21 C R e v h 20RE o 0 S IX e SC R Re g 2 IRV 2 v BERE I D0 B0 44 R Fa 1 (iR
fift, EFHAELIRE T o AFIESC, EH A TCEOS FR e F B R b, IR A A B T E N T AL
ST, el “URAIRZR” 1 JAE J7 URORS 28 SRORS A B SR 15 B 10 'S5 TAE, R TI b2 —2emh A4 10
gk IO i 2 A !

2. BB A

HEMT 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 FA LA IRE

TAVCRAHERY “HA 22 4RE” Ui, H k.

IEE AR

k. AL ETRE

MJ: pStr Ml str #BEFE%

KA 7EWIN32 &, JREHKAN 4;

FrbA: 58 6 ATAISE 7 AT R % L BV %K 4

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

Frlh: ARBEAAL, B A AL FRES

2.2 BAHZMUSRE

IHFRATE SR T A A A SR, (ORI TTRE B RPINE 54T ZATRP A A WAL R, X8
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BN 2 AR !

BA IR n] LU A4 4 ARG TR B i1

1. #include <string. h>

2. #include <iostream.h>

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

4. A{

5. char str1[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. }

Ptk C FE R EL strepy IR EUSIE F REEAN I AN S 2N char BUFRER, T ERAITE R P& e mEHER /N4l 4!
PRI H

string array 1: I Love U

string array 2: I Love U

A4 — IR R TRE!

RESR B A4 AN EFRES, 1 AT A BN ERFE A 44 2458 2 T2, 2R A XA SIS B4 () & G
ARIRERE ().

HEA-—JE T o

3. WL KIEE

WA, R AARTRAE T, e =450

(1) BAHLKINRET HIBAE G —FEIEEN, SMHBIEEEREEA,

(2) BB B WSMEFE T HA] IO TR M e RS AR dast, MHE —MEHFE:

(3) Fe I BUAAKIFRE W B 4 — P BRA (ZEWINS2 AT, KEN 4O, NUEWRESH KA AL

3.1 A AR M gty Hd

IAE AT DARRE N A A58 1 AP S 6 AT 4 10 (), ARPEE5E 1, AL str BFINEC)—F g g5y, Ri—
AKBEHR 10 1) char BYHUZH, JITLL sizeof (str) (45 R IXANHEE S50 SN AE R/ 10 705

HE:

1. int intArray[10];

2. cout << sizeof (intArray) ;

52 AT 25 O 40 CRETRECA B 1 A7 TR/

Wit C/CHAEF ] LIRS «

1. int[10] intArray;

2. cout << sizeof (intArray) ;

BAVRAAE T, intArray € X4 int [101XFhEHE S5 — N2, w50, C/C++ H i HA SRR M e L7 2.
3. 2 FAM AN TR &

IR 2, 4 v DU 45 I SLERACSAAR I 4REE, PTCAURRY 1 sl 5 T8 2 HEESS 1RE, BP 2 85 7
1T B A A TR TS H ] AT .

BNy S AL R

1. int intArray[10];

2. intArray++t;

BEH LA, KB A . JRINAE T, AR ol LU O 1 1 LR ARSI AR i 5, (B E R REEE 1 — 1
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fREFH B, AReRE .
MRER, AN LSRN G5 B AR BT R, #ANE 5 JRU A s 25 A R iR, 72 WIN32 51, sizeof
BRI 45 AR 4.
BE L IE— FVFZ R R — MR . SRR RUK sizeof B— A EE, MLk L, B2 DEER, A
i 5 OB R B RAR — N R T o 15 R) sizeof (int) ST LLUEEH sizeof WIMHAE—/NEREL, PN R EEANIE S
(=5, 5 EERA—A C/CHIR BN — NI (W int) ) “TES7,
3. 3 Hdln 44 ] e Ik 2 A E 45 ) R
B AT H 4l 4 BE L) 1) j 228 5 A TR A, R~ R B30 PR3O IR o« 1R 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. }

FEF I g5 R 4. A nTRent?

4, —/NAMARECE, wri CSR BN TR K

ghie 1 FRH, B2 N B X R R S50, 7E arrayTest BRIEUIRNY, str 28 A14, N4 sizeof HIZERH]
EFRE A E 2 ISR

(D) BALIERNRBOCSN, EREEA, HRETEASHAR, R Z—/MEH:

(2)IRB I, FEREHANBMWERN, BBRETHEERM, WTUMEAK. BEEERME, TR ES.

FrLL, B 2AE N R BOE S0, HATRE A — 85 SR SR S RIE, T — N E i A 4
IR R

DL BSR4 4.

4. ik

A UAFT R0 800 ) 380 JEC PRI ER RS A F] B BORE e SE R E T 508 44 A £ (0 Xl

BJh, BHFIRRRRENAA S, R TAFTE N GEE 50 DLETE A BER A LR TF A Th i e, IX A
REAEBATT R TR = AR ORI R 7 D3, TR F R 1o o BRIk A LM R I F RS, FRAA S X FE (Rt 3k
v fE KL T o

C/CHFEST G N DL T8 R A 5 (1)
HH: REL e-mail:2lcnbao@2lcn. com AL AR
.55

AT EGAE H BIFFAE T3t C/CHRE 3 oL SRR TR T, 10015 £ AR 70 B il i) i o SCRP i
K2 Bl diok B % Kieks, M EE S % 17 M A E .

VR G DU B, AR R R R AR Th A REZn Y 58 SR IR o Ak RN S — A dRe ] L1
strepy PRECHS T A E FE SR ESUSEIA 2] 7B IEERE, A TRE R IE G 4> strepy BB ?
AR SEAT B g, AR ATS I strepy RATRERBEER] 10 01 2 700 BH T WASLE 2 strepy
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PR 2 70 2] 10 & 011, BR H OB T ARNRR. BuAh, AT 2k i85 il A i
e e

P MTIX LS TS, A B B AR RBRIR Y s 1A — A4 AN B, T T 0 2 i a1 R A A I ]
BB E S A L.

2. A
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 F5 8 1AM AW A BT (BEERER \0” ), 1 string HA 10 NMEWHA
], strepy & FEEABIE;
X 2, WS R A F8 AT B A strl ANREZERZH N 45 R n] LLES 3 43 in S ik & #5 H strepy (string,
strl) WA strl WAFRSEHI B string WAFRC T &I 8 A AN e tE T BLES 7 4, fEibIE
fili B45 R R 2L strepy TAEJT N4, 10 4
SR 3, if(strlen(strl) <=10) WAk if(strlen(strl) < 10), K4 strlen &R AKS 1 \0’
Fr 1B 1Ay
HlAT
AN IEAR T AR
(D) /R N0 452,
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(2 XA TR T2 (1 U
(3) FERREL strepy M TAE 20, WERS 'S — M strepy BRETS EN 10, R4 H LA
(CHIapa
2 9
void strcpy( char *strDest, char *strSrc )
{
while( (kstrDest++ = * strSrct++) != ‘\0° );
I
4 4y
void strcpy( char *strDest, const char *strSrc )
/BRI const, RIFILATASE, N2 4
{
while( (kstrDest++ = * strSrct++) != ‘\0° );
I
(x
void strcpy(char *strDest, const char *strSrc)
{
J /g RN H bk nAE o Wis, bn 3 4y
assert ( (strDest != NULL) && (strSrc != NULL) );
while( (kstrDest++ = * strSrct++) != ‘N0’ );
I
10 4
/)R T SEIVEEAERE, K B bR [El, 0 3 43!
char * strcpy( char *strDest, const char *strSrc )
{
assert ( (strDest != NULL) && (strSrc != NULL) );
char *address = strDest;
while( (kstrDest++ = * strSrct++) != ‘\0° );
return address;
I
M2 3 10 LB R JRATT LIS E R, /NN strepy TaRIEE X4 2 ZHL, HAE !
BEL AFL LRI A RE S — 58321 strepy W !
(4:) X strien FI542, ERAUIEEFFRARENR O .
BEEE TAFEEN strepy AR, NAZE AT LS H—A 10 4310 strlen B2 T, SERMIRA N
int strlen( const char *str ) //HINZEL const
{
assert( strt != NULL ); / /W A B hEE 0
int len;
while( (kstr++) !'="\0 )
{
lent+;

}

return len;

64






fiBE
W 4 5 A\ GetMemory ( char *p ) BREINIES AT H 45, EREBNIESUES AR IET M
BAENESIIME, PAT5E
char *str = NULL;
GetMemory ( str ) ;
Ja ) str AJ398 4 NULL;
Wd 5
char p[] = "hello world”;
return p;
1) p LB o s B i A B8 &, 7ERREURIFS, WAF DRI, RV 2R U a5,
AR T AP AR = A A
W 6 1) GetMemory MEH 7X@ 4 (iR, f&N GetMemory MSHE AT 45 1MTREN, HELE
GetMemory HHRAT HI1H N A7 S R AE 75 1)
*p = (char *) malloc( num );
Ji AW N A7 A HE R, N s
if ( *p == NULL )
{
/AT A A R MO B
}
W 7 A5 6 R ) &, AR AT
char *str = (char *) malloc (100) ;
Ja RIAT WAT RS HOE I T S5 abh, 7E free(str) JER'HE str A%, SPETREA N —A “8F” f5
B, NN b
str = NULL;
T 6 1) Test PREH AN malloc )N A7 AT REIL
Fltfr
TR 4~7 2 A THARE 0 WA BB BEARRE S, SEARTHHL S I TR — AR BE LE A 1 [R5 3 50760 11
. (HREERME LR, Mgk y 3.
XN AFERAE I A R B fE
(1) FREHI AR
(2) AR AR S /e Ve
(3) RIUFHIBhANAT HE AR T 0t
TEEE NI —BRE A 28R
swap ( int* pl, int* p2 )
{
int *p;
*p = *pl;
*pl = *p2;
*kp2 = *p;
}
7E swap R, pae—A> “IF7 FrEF, ARTREFR M REIX, FEREFEITINEN. £ VC++H DEBUG 12
AT A % “Access Violation” o ZFEF ML
swap ( int* pl, int* p2 )
{
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int p;

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

C/CHREST G NI DL TSR A 5 A7 (2)
HH: REL e-mail:2lcnbao@2lcn. com AL AR

3. NIn&

R 1: 4rlgh i BOOL, int, float, FREMAE 5 “F(H” WM if BhH) (KA EL A var)
i

BOOL 4% & . if (!var)

int AN &, if (var==0)

float AR 5.
const float EPSINON = 0.00001;
if ((x >= - EPSINON) && (x <= EPSINON)
REFAR if (var==NULL)
IR
FZATNE O E AT “ D)7, BOOL AR5 (1) 0 FIWr 58 2 nf LS A% if (var==0), 1M int BB WY
it (Ivar), FREFAREMAIREATLLE R if (Ivar), FIRSEBERFEFARE ST, (E& A RES M
R 1 = A
— M), RARE i AR ANR R B L RT, NEEEH if (var) . if (lvar), RN “2
7 AW, WA it AR AN EE LAY & (short. int. long &%), NiZH if (var==0), £WHE5E 0
AT “HUE” BRI AR E WS B if (var==NULL) , 32— PR I e > 15
TR IEAKE, DL AIH float AR REH] “==" 8 “! =7 HEFAHE, NZBEEH “>="
o “<=" B WS (x == 0.0), WA NEE, 0%
R 2: LR A Windows NT R 32 47 C++FEF, iiH5 sizeof [F{H
void Func ( char str[100] )
{
sizeof ( str ) = ?
}
void *p = malloc( 100 );
sizeof (p ) =72
R
sizeof ( str ) = 4
sizeof (p) =4
IR
Func ( char str[100] ) RRECMEABAENREOL S, fEREUAN, HAHAKE TARSGHIANMNK, X
PO —ANMRE RSP FERN, ek TR, vTRUER. BEcEERE, nTRig
B
AW
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(1) BALTRAC MR, X EE 5 i e 24
(ER
char str[10];
cout << sizeof (str) << endl;
Wi g Koh 10, str $RAEHR 451 char[10].
(2) B A0 LU o 8 ) LER AR R 5L, T o2 — MBI &, ARRERN. BREHRE, A
REAAE 4
char str[10];
str++;  //gmiEHE, R str ARAAE
(3) BHBIEARBIESH, WAHEEIREH .
Windows NT 32 fi~VP-& %, $REFMNKE GEHNAERIRAND) 4 5775, Hiesizeof ( str )
sizeof (p ) #EH 4.
WA 3: H—A “FRdE” 2 MIN, ZXAZHAINSHOFR NG A 534, SRS N AT
DREAT A2
least = MIN(Gxp++, b);
R
#define MIN(A, B) ((A) <= B 2 @A : B)
MIN Gkpt+,  b) 23 A2 25 I RIE H]
IR
XA IR R 2 A R 0 5 SIS, 5 SR DASEBIRABL TR £ D fig, (H2 B & HA R
B, M E PRI “SH7 WAREINSEL, R RRIFINERT “ S8 #AT IR 0 1
o
PP GAORE 0 0 SCIRAST R BR8N o ol 0 T P A ) i
(1) VRO 20w P ) “ 407 A7 - FAEIFE AL K . BT, P@ kg hf, Fidfiger:
#define MIN(A, B) ) <= B 2?2 W : ®
#define MIN(A, B) (A<= B?2A:B)
HBNH) 0 435
(2) Bz rEER
755E tdefine MIN(A,B)  ((A) <= (B) 2 (&) : (B)) X MINGxp++, b) [I/EH 45 R 2
(Gkpt+) <= (b) ? (xpt+) : (b))
EANRIE S RIER, 85 p SEPTIRH B 3G HRAE
BRILZ AR, 55— A AZHA] 0 43 (PR -
#define MIN(A, B) (M) <= B 2 @A : B);
EAMAEAR T E LSRN 57 Wongm ™S B0 2 LSO AN . L BERCs 4] 0 4 T # il
TR .
R 4: AT ARE LSO RAALUT (1 4544 ?
#ifndef  INCvxWorksh
#tdefine  INCvxWorksh
#tifdef cplusplus
extern “"C” {
#tendif
/% K/
#tifdef cplusplus
}
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#tendif
#endif /*  INCvxWorksh */
B
SKOCAE R IR G B
#ifndef  INCvxWorksh
#tdefine  INCvxWorksh
#tendif
AV A&7 b TR 5
YE R —FhIH O R 05 S, CHCRFRR 2, Ml e s S C WA . B C++4m i J57E symbol
FE 455 CiE 5 AR . B, ks A eR B R T
void foo(int x, int y);
ZPRE C Ynifds dn i o 7E symbol FEH M SN _foo, T CHEmiEas & =444 foo_int_int Z K[
%F. _foo_int_int XFFRIAFAEE T R TR SEEE N RBUE R, CHi 25 X FpLE R SEEL
PR AT
AT SEBLC R CHIR A Y AE, CHHEfL T CIEHATH IR €75 extern "C7RAMFULAL - ULHC 10 &, pR%L
PRI L extern “C7J5, NgmiEas it &3 C 155 107 AR Z B8 gn 164 _foo, IXFE C W5 il
LA CHI R T .
WA 5: 5 — L TEAEE— char A ARFRIER AR n A L5k 2 “abedefghi”
i n=2, BN %2 “hiabedefgh”
PR B AR XA (1Y 2
//pStr &R B \O™ 45 B I 75 5 (1 Fe %t
//steps ZZ KB n
void LoopMove ( char * pStr, int steps )
{
//EHETE. ..
}
fiBE
IERARE 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 ) ;
}
IERARE 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 );

}

IR

XA 32 2% 2 (1 5 0 B v BRI B ) RARRR R, A 75 B I 5 | R 2 ek 80nT AR OR AR FE B A e
oS TR,

e A B A AT FH 1) 26 e £ R0 A

(1) strepy

(2) memcpy

(3) memset

A 6: LA WAV ST R B8, T WAV SO, BUIE U I EC 2 21 23 WAV SCPFSK g B WAV
U & I0E B

WAVE SCA#% i W 3
i b ik ERNER kA ST 3
00H 4 Char “RIFF” bk
04H 4 int32 SO
08H 4 Char “WAVE” br 7%
OCH 4 Char 7 fmt” hp ik
10H 4 HPETT Ch)
14H 2 int16 e
o 16H 2 int16 BB
fF _ KRR CRRREARD |, RRGA IS
S 18H 2 intl6 Vi
1CH 4 int32 P A 1A
20H 2 int16 e LA A (B R
221 2 (SZEFNEACIT A
24H 4 Char HHEARIAFT " data !
28H 4 int32 AR K
il

g WAV SCPEAE e O 454644 WAVEFORMAT :
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 cDataFlag[4];
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UIN16 nAudiolLength;
} WAVEFORMAT;
R 5E WAV SCAF N B S A7 ICEEFRED buffer FFERII N AF R ITTH, WA BT SCAFAS PRI AR faf 5, oAy
WAVEFORMAT waveFormat;
memcpy ( &waveFormat, buffer, sizeof ( WAVEFORMAT ) ) ;
BT v waveFormat [P, wtnl PAIRAFRS & WAV TR 25 ks A5 S o
il
W 6 H A AL IS5 ae )1, AL R E T AR il R 200 —A
gERg A, R FRE B A, AT LUK memepy . memset 25 PR B E A T A A bk, R T 45 R AR 1 B A
BAE
XA ] DL AR E R P et 250 2w .
R 7: 952K String MIHIERREL. FTRIBRBRRIEREL CR2E String IR
class String
{
public:
String(const char *str = NULL); // i f4id ph %k
String(const String &other); // & VIyits PR %K
¥ String(void); // MriJEEEL
String & operate =(const String &other); // WR{H K%L
private:
char *m_data; // HT RG-S
b
fRE
/ /T ) 1 pR A
String::String(const char *str)
{
if (str==NULL)
{
m data = new char[1]; // 197 /. X2 FARFH H B iR fbn & \0 1178
J/In5r e 4 m data i NULL )b
*m data = " \0 ;

else

{
int length = strlen(str);
m data = new char[length+1]; // #fEHN NULL ) i) 55 47
strcpy (m data, str);
}
}
// String PINTHIEREL
String:: String(void)
{
delete [] m data; // B delete m data;
}
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/ /¥ VUKL I PR AL

String::String(const String &other) /] 35 MIANSECN const Y

{
int length = strlen(other.m data);
m data = new char[length+1]; J/ 43 s XFm data fif NULL )W
strepy (m_data, other.m data);

}

/ /WA PR A
String & String::operate =(const String &other) // 84y : BIASECH const Y
{
if (this == &other) //1595 s Kty BIRE
return *this;
delete [] m_data; //135y e BEIBURAE 1 A AF TR

int length = strlen( other.m data );

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

strepy( m_data, other.m data );

return *this; /745 mi IRPIAXT S5
}
Fltfr
REMSUER i dn 5 String ZRIUHIIE BREL. 45 VIR IE pR . TRUEL R ESCRIATT 44 ek B0 TR /b D28
HA& T CHEAR T 1) 60%LA I !
FERXAN RS THRE R AR & m data, RPAFERRE SRR R ER, —0 BHEEILEE DI R
B WAE PR ECRIAT R PR, IXRE XS CHRESP R FEAR LK, 2 (Effective C++) "RERIBRUTIIIS
Ko
FP 2 213X AN, R i BT RE (A3 20 s RN 0 s R S, IXFE A L 2% T 60% LA L1 CH3EART) !
A 8: 1 UL static Fl const KBTI N HEZ HI1EH]
fiBE
static KL ZEDH T n MEA:
(1) REAN static B MVEAE B A ZREUE, AFT auto AR, 1A RN A S P2 —IR,
DAL e AR B R AT 4 e B VR AL s
(2) 7ERRN static 43 a8 i nl ARG RTE oy BT ek s 1), (AN BB AR AP L & s £ U 1) 5
(3) FERHERN static PR nIREX — BB Y LS R B, 3 A R B0 FH S [l e B ol 7
BB 5
(4) 7ERP1) static B2 & TR, MR GG — 10 UL
(5) 7ERPI static BRREUR THAN KA, XARECAEN this Fatt, I R B2
static il AL &,
const KEEFE/LH T n MEH:
(1) BREHIE—AN R S 2, vl U const B R 1% const AR FI, M 77 E26 E AT H)
ik, ORGSR A NS 28R T
(2) X¥eErARUL, "TLAIRETREIA G A const, WA LAFRIEIREFTFRIIEE A const, B & Al 45
5E N const;
(3) fE—RREGEAY, const TLMEMITES:, R'E R —NMASE, 18R BN A BE R HAE
(4) TR R, A7 FRE LA const 287, MR IHIE — AN REL ARES SR Rl 51 A8 i
(5) XFTRI R R R, A kA 20 e e R [FE A const 28, DUERILRIMEA . “Afd” o #l
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LUE

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

operator*[IR A 45 LA ZIUE—™ const MG WRAE, KPR WAL g1 4

classA a, b, c;

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

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

EULTE

WA 2 /NN static Fl const JRRA X4 2 Yihe, FATRERIZILAN? Wik HEEMIZ 172 4, JFIEE
73 K FHIEF B A B e o

XA ] DL 2 R R Bt En R E AR R I TPl LUR AN, WA — e AR B
FEREE , AN BEXTIXAN ) 25 A TR )R o R 2 BN BRI static Fil const BT 53 Thfg

4. I58

R 1: WS A C ¥, HAFEZSIE Big endian [, NER[A[ 05 #J& Little endian [£, MR 1
fRE
int checkCPU()
{
{
union w
{
int a;
char b;
}oc;
c.a = 1;
return (c.b == 1);
}
}
il
AN RGN A Little—endian 1 Big—endian B AEH T8 . K Little—endian #5541 CPU
SHEAEE A O I WIS F T B 77, 110 Big—endian AR ERAVE B AR T 208 M i 7215 BMIG 7
o Bltm, 16bit TEMIEL 0x1234 £F Little—endian #z CPU WAFEAH AR 2 (5 Mk 0x4000
FHUGATTBO N
W £ Hi 0x4000 | 0x4001
il
7 N 0x34 0x12
7~
MAE Big—endian #<xC CPU W AEH BIAE R T =000 Ay
W £ Hi 0x4000  0x4001
il
7N 0x12 0x34
%
32bit FEMEL 0x12345678 7F Little—endian A5z, CPU PN A7 H FRIAE T 2 I 138 MM HE 0x4000 JTUAAE D
K
W OAE HL 0x4000  0x4001  0x4002  0x4003
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Jil
7 N | 0x78 0x56 0x34 0x12
/'/gx:
MAE Big—endian #<xC CPU W AEH BIAE R T =000 Ay
W fF Hi 0x4000  0x4001  0x4002  0x4003

il

17 8N 0x12 0x34 0x56 0x78

'fﬁ?.
WA AR union MUAF TR A& FTAT B b3 A MR TR 0780 T AR RS, b oA T
CPU X A7 R Little-endian i&J2 Big-endian BB . WIAHERE 34y XM, TR EL2

—NRA BRI 51

WA 2: B—REORA] 1+2+3++++n FE (BOE 45 RA S KB AR 1 e D
R

int Sum( int n )

{
return ( (long)l + n) * n / 2; //8 return (1l + n) * n / 2;

}
T
IR, HAedl, VPRSI E RIS, MRS, BTN e B %

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;
}
FIT CARS Y G A1) o SRR Mo B0 7 A5 A e e vt b

—IE A4 M TR A 22 3]

KFEMHL 21cnbao@21cn.com A4k

W AN (8bit) BUHE, SRILN LA S, BUR AL NPT RS T e

IrhT: AN IEE BN, B A, SEWRTRUE N R AR D) I FL SRR R . R D4
MEBEVRZ 0775, Bk, REAE, EAES, HEASHERN . K280, HEEESE—NRRINTT
s MG IR RIS 85 IS S R I 7 V26 23 e (R S

R -

T, R AN, TREEBIRVERRRISH, FFEH T M A L.

Jrik L AR RERAE
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#include
#define BYTE unsigned char
int main(int argc, char *argv[])
{
inti, num = 0;
BYTE a;
[* W N */
printf("\nPlease Input a BYTE(0~255):");
scanf("%d", &a);
/* OHE LA */
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;

b
AR, RPN, BRIGERAERIS SR S ARG, IXAN 5 K BRI [ ik !
U, RS TR AR 2 T AR AR BRIE N R R4, IR i M 56
Jiik 2. AT ERAE
#include
#define BYTE unsigned char
int main(int argc, char *argv[])
{
inti, num = 0;
BYTE a;
[* W N */
printf("\nPlease Input a BYTE(0~255):");
scanf("%d", &a);
/* PR L AN */
for(i=0;i<8;i++)
{
num += (a >> i) &0x01;
b
[XECE XML LA */
/* for(i=0;i<8;i++)
{
if((a>>i)&0x01)
num-++;

b
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*/
printf("\nthe num of 1 in the BYTE is %d", num);
return O;
b
JEZ P num += (a >> i) &0OX01; #AEHAT AR S & T i — T
if(@a% 2 ==1)
{
num++;
b
a=a/2;
XA, HARFE A PR TREE T, AR, MBS PR XA VA T ? A B TS ? A TR
() ey LA o 7 2
REANREAS AR VS . ARl AT H A R 00 ? TR R 24 0~ 255 (IS HLE D Ak, AT 4 SCHRAE,
i N E
J5ik 3 AT SCHRAE
#include
#define BYTE unsigned char
int main(int argc, char *argv[])
{
inti, num = 0;
BYTE a;
[* BB RN */
printf("\nPlease Input a BYTE(0~255):");
scanf("%d", &a);
/* PR L AN */
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 Oxc:
case 0x18:
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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 = DR B, SER AT R AT BEIE 23 /N T I, A 3 SCHE A AT 16 D0 2R Bk 715 1M, n 2R a=0,

MERESR 14 case i TEZR, (H2WR a=255, WEER G case 4+

YR L (P!

X,

MIFEREAT T 255

B ARTFE =AY (R TRE =R T — AN, JUR DV RS I, SR IINE R — P2, IR

B EYPOXFE VA, SRR, AN I T 4R R 75 1

B, REBL, {RUHEN, — DOIRERERE SR, R NVEE, SEH AR Ed T A RS, &

ARERBKGEL T, TSR BLSIAE:
J7ik 4 HBAG 45

#include

#define BYTE unsigned char

[* EN 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, 4,5,5/6,4,5,5,6,5,6,6,7,4,5,5,6,5,6,6,7,5
7,6,7,7,8
3
int main(int argc, char *argv[])
{
inti, num = 0;
BYTE a = 0;

[* W N */

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

/* UHE L AN */

/* H BYTE HEAENEHN PAREG 1 4, ik */
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printf("\nthe num of 1 in the BYTE is %d", checknum[a]);

return O;

ks

XA AL IR A (A IS [R] S50, 48 0~ 255 0 1 AN BB APt A 2 AL b, 715 a A B 1) R R, checknum[a]
B a LA BRI R AR

A O(1)

TREEE: O(2n)

ISFHAR, IROEPIXFZELMIMEREH D Zam iRl T, Ui: “Welcome to our company”.

C/CHERA I — A Rt — — 48 B AL 3R

KFEHE 21cnbao@21cn.com sweek
TERZEAGOL T, AT — X R g GG
struct student
{
unsigned int sex;
unsigned int age;
+i
XTI, 3X AR AR 78 70 M SEI S T e
A2, FESEBr TR, FEATAERIXAE R0 SR S — AN SRR R & vp AN [ (1) A R s AN R R 7 Lo
W—A cpu WHRIbRE A 4%, R 16 bit, 1A bit #nT LRIAA RIS X, AMERREGRESN 0,
ARSI EEE . XA FATTH A2 288 S50 R R IR XA A A7 A g 2

EeE SOy oy AN

BRI H R, FRATTE ] B E R e R P, Ui R A A B 5 AR ) i TS I«
€T VA

ZH SR IR G A A

struct xxx

{

Bod 1RO 1 Bkt 1AV
BOy 2 KRR 01 2 0 Rkt 2 4B
B 3 RO 3 0 B 3 A
+
BEAR A IR S AR o | XA EEAE I B A TP AR D FH B, AR A iy R P Bt v AN Wb g F 31 !
Bt
struct student
{
unsigned int sex : 1;
unsigned int age : 15;
+
IR EERI RPN 5 sex At age it ok H i T —A4> unsigned int (25 (B0 unsigned int &y 16 47).
BEA B A A WA 5, V7 Wl R iR AT SRR ) AT 5 23 (R G Dl —HE ), il .
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struct student sweek;
sweek.sex = MALE;
sweek.age = 20;
BORYF I BEAR A AR AT E R BISCRRN, (U2 AN E T IRATAE A B 45, Bl MR PR 2
NGB
struct student
{

unsigned int sex : 1;

unsigned int age : 12;
+
KRR 1+12 = 13, ARG NEARR G, AfedlG K char, int BUETRAL, X WA EARE" H A
B=R i
TEVRAT A 2 AR FE (PR DL T 5 BAT B v = B (A7 T80y, iX ik 5 CPU J& Big endian 42 Little endian
K¥ksE . Little endian 1 Big endian j& CPU A7 88 PR RIS R o %) T4 KA S84l 28, Big
endian YN —AN AT R RS AL T CR RO bl 21 w5y bk 190 £ 7 TECECHE 1R v 7 - B AD 5 T
Little endian WIAH S, BN ER — AN @ S AARAL 71T (e RO i 281 iy b 1k PR 0Py A7 TECERCHR PRI A7 =715 1)
DA SREDIN
Belile 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;

__ulé tot_len;

__ulé id;

_ule frag_off;

__u8 ttl;

_u8 protocol;

__ulé check;

_u32 saddr;

_u32 daddr;
/*The options start here. */
+
7t Little endian £\ T, iphdr f& X:
__u8 ihl:4,
version:4;
HAr BTN -
% 1% 4 {7 ihl
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%1 74 4 7 version  (IP [fIRAS)

F71E Big endian B FIBXFEE L, WA N -

1 7K 4 7 version  (IP A S)

$17E 447 ih

X SEERIG TP WS ARVCHEL T, AT LLLE Linux WAZ ARG A, TP A0 Sk &5 MK 2 SR T %
#if defined(__LITTLE_ENDIAN_BITFIELD)

#elif defined (__BIG_ENDIAN_BITFIELD)

#endif

K DX 73 PR FNAN [ () 185 450 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 Ja AR AR B0, X — ri B4 & HAKR CPU 4544

C/CH+RETa4 . mirtt METRE

KFEE email:21cnbao@21cn.com sweek
FEBAIN C/CH+222) B . FEBRATRMEN G, s R S, RAOursissihcmic, &, BEx o
(1, WEWr st A A fe el wast fETRE .
ATLL, REAERE AW —R, RSRE B AL 15
char near *p; /*& L— AP E"daER*/
char far *p; /*E X — AR A m 4eEr*/
char huge *p; /*& L— AP HN B "FaEr*/
SEAEAFIEE AP near”, “far”. “huge” & MWHEELE Hik K, EME 2t ARSCRIEDS Sk TR, fi#
FRAEINIG
X S E N 8086 AbHLARAAR R LM T MUV . K HniE, 8086 t—A> 16 fiab#ds, B
TUYANBEFAE S, BT E Bl CS (Code Segment) : fUHLEL 7777 4%: DS (Data Segment) :
BB A7 4%; SS (Stack Segment) : HEFKB % fra%; ES (Extra Segment) : [l fias. 8086 K
MBI, Vi ARB (64K JEF ) HIEEde A0, ATGEATT B bl Gk B bk 25 A2 A i a0
TV ) A By [ DAAR () 5 slhs A I, IR 28 50 Bt bl CRRvARss Bl 37 A7 9 f 218 050«
ik, 7E 16 A7 ACFESRIREE R, WUR VG W ARB N HUERIME, F— 16 f1RIFREN (GRRBIR MRS minl LA
ViR T A B LAAMBEE R, WA 16 BN+ 16 A Bihl, 2I% 32 f7fREr .
XRE, FRATHANIE Tt I FRER X 5
) EHRE S N BT AR, RS ARBmB I, 7% 0 16 A3e4E
) THREHEREUT M AEAREL . A Brime A Bl 1)« A7 %6k 32 A7 .
RS R RexT 64k R BN BB T I, -
char near *p;
p=(char near *)O0xffff;
wigtt R 32 friest, BRmBHE: fRBHbt, TR T LI TSR Fuk, T CAVS AN WA R L. Qe
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MO AEFRER p $R1M 0x1000 By 0x2 5Huhk, HP 1000:0002, w5 4E:

char far *p;

p=(char far *)0x10000002;

R T fR S R ARE AN, IS AN BRI

MU FRE—4F, BRI 32 ALMiREr, Rt h 16 1B 16 fifwfs, o] LS HEfmibilk . gropT
FREF DX ANAE T AT T RS AR B o AR B AT AR AL, W REAAAE YN Fi5 51 5 b g 1n) [F]— Ny Bk, (H2
AT B A A2 ot A —4F, 41 23B0:0004 Al 23A1:00F4 #3545 [n) [A— A4 #i bt 23604 ! g4
5 I FRARAE s RRCRAE e OR Fom s 73/ T 10h, RUH A 4 AL 80l  Foa B #iodt A 1) B ik
T, AR LA S Far $8EHE 64K AN S RCEHE RIZEIAT . AR, — IREE R AUN T 64K, T
THI FR) R ES R LUK e Fig B 0 B R B

void normalize(void far ** p)

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

b

N T ) B K A TP — I B T HRET 2R EF A, XA R B ES R A A, DR AR 5 (AR I R
AR (CSE =

WREXHL, EH RN IR, migtt. EiRfHRERIUR 16bit MeFAFH = (U RIEBAE 16 47
(1), (HSEASK BT HEMAE, AT RE . gt BEREMMS) , H“ai%E PC FHEN 32bit 4b#
(80386 LU L) — s TRy BRI, REHASE 32 A7, wlCFiE bl A, TEREF T . (H2
RN RGIUL , 8086 [FAbHE g /1R L 12 T35, W AMD A+ (¥) AM186ED. AM186ER % ih
B, TR IXERG TR, BATE AT 6T 454 10 Tk va

QR S IR R E ) AR A SCUHR I N 2, AL PR S — N VLR EE . 8086 I %, HZ% C/CH++ =M dmfs o4
[PIAH OGN 25

MPHIE L AR C/CHHHBEE4R (union) HIfFH

KFEHE 21cnbao sweek@21cn.com
R —: 5 B HIM RS CPU 2 Little endian it/ Big endian #i5{?
53T
VER =T ENAI NN, AR LA 2% 21 A4y Little endian #1 Big endian. Little
endian #1 Big endian J& CPU {7 /8CE3E M PRI AS R o 6 T30 KA K25, Big endian A5
— AN AL R R A Rk 281 vy b b (8 A7 TR 1) e BRAL ) 5 1 Little endian )
IR BN AP SRR 7 (F I AR b1k 2 i 1 bk 10 5T A7 T3 PO A 7 B )
Wihn, %M P fEHEE 0X0000 FFE44 LL R £t :

0x0000 0x0001 0x0002 0x0003

0x12 0x34 Oxab Oxcd
AR BAT 22— btk 2 0x0000 [ PUASF 1548 18, 4771974 big-endian, WEEH 4554 0x1234abced;
AT little-endian, M H 455k Oxcdab3412. 134 1F 0x1234abed 5 A F|LL 0x0000 FF441H
WAES, ) Little endian 1 Big endian #7245 Fan -

il 0x0000 0x0001 0x0002 0x0003
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big-endian | 0x12 0x34 Oxab Oxcd
little-endian = Oxcd Oxab 0x34 0x12
—fk i, x86 F%1 CPU #iE little-endian #1577, PowerPC il # & Big endian, &A1 CPU fgilit
Bk kv & CPU T.4FF Little endian &/ Big endian #5.
R
AR, MREXA L 7V R R — N7 (CHAR/BYTE 2R%L) [R5 Al — AN S R B 5 A7 0T R RE 1) A
TFia i, @SR R, T CHAR/BYTE i 70 32 8 Bs 1) i 7 b 2 ARAL R A W CPU TAE T Little
endian itJ¢ Big endian #:0, B0 P& E:
typedef unsigned char BYTE;
int main(int argc, char* argv[])
{
unsigned int num,*p;
p = &num;
num = 0;
*(BYTE *)p = 0xff;

if(num == 0xff)

{

printf("The endian of cpu is little\n");
b
else //num == 0xff00O0000
{

printf("The endian of cpu is big\n");
b
return O;

b
bR T R 7 (T 8 £ S 2 min i A 45 0 A o A, PITZIME IR 4 T s Ak R RAL) A, B
AU IMENE? FATIENE, union (178 53 AR St 4 A7 JBCAEAR IR (1) A A5 ) (BE=2 9 42, T2 union RIEVEH
Motk 24D 5 BRIE, FATTAT LK — CHAR/BYTE £i#is f1— AN E s [F] i /E o — A union [, 15
W%
int checkCPU()
{
{
union w
{
int a;
char b;
¥ G
ca=1;
return (c.b == 1);
b
b
SCHLFEIRERI DR, A IREFR Linux #7E R G AH IS I A A 2 5 A ) -

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 ]8R 20 SOSSREL T — KBRS [RIAE R Dhag ! LA B
FRAGEATTAT LR ZI4 4 B Linux SIS IR b2 4t (Wi ENDIANNESS="I'R/:R R4 A little endian,
A’b’%&7s big endian )

TR s R T R A R 2715 10 B IR P SO8 SDUZRHR L, RSk O RO B - B+ R OC N A N &
FAAER", DUANIR SC A 25 1 S5 R R 2 A5 531 Jy STRUCTTYPEL~ STRUCTTYPE4, 14 5 F2 - UL 7 5 1 7 X4
Ll AGE— IR S 4544

g

ST O IO + RO B AR AR, FEEL S T, BRI RE A DY SRS (1) —Ff, FRATTRT LK DY
RS S AEAL N —A union GLE—BNALE, (ARRRA BN R —FD , REHIRSCRI 7B g — AN
J— AN RSO 458

B

WA EIR A, FATR BT i an F 25

typedef unsigned char BYTE;

[/ ARBR A A
typedef union tagPacketContent
{
STRUCTTYPE1 pkt1;
STRUCTTYPE2 pkt2;
STRUCTTYPE3 pkt1;
STRUCTTYPE4 pkt2;
}PacketContent;

1188 HAR SR 451
typedef struct tagPacket
{
BYTE pktType;
PacketContent pktContent;
}Packet;
B4
1 C/C++REF IS T, HE2 M IEARLIG LA ST 5 HE a5 22 5 HI R — v WAEIT, BRAT T2 IR S Ak GRS
TRXFEGIED BB, 2GS, G HBOL I GRS B o n ik 1), A
A DAE A AR R A AL Gl — & X FE R .

FET ARM IR A Linux B4 B SRS

FETF ARM HHR AR Linux BAE BSAALG (1) — — A&

KEH 21cnbao@lcn. com @4k : dev. yesky. com
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.55

ARM /& Advanced RISC Machines (fgiffaifa 4 REAALEEAS) W45, J& ARM A w34t 1 —Fh b 21
EERR (IP) #%,

ARM FfJ R FH Ot & Dol gsihl . T3R8 7 dhy S RS MBRK. LELARGESK= M.
FoT ARM AR AL FE 28 N 205 85 T 32 A7 RISC R Ab B8 75 % LA LI T 3440 40 o 38 JT /R I8 AL MP3

PDA, MR H )22 e A — AN T ARM [P AL FE A !

ARM W*FB’EQ/I\?JU (ARM7. ARM9. ARM9E. ARMIOE. SecurCore. Xscale. StrongARM) , & [
SEANTRI N AR 755K, TBALAANPIBAKA R RSN AR TN o 1X 2 ARM [P AR !

R A 28 T ARM PR BE AL AT L :

Sony Ericsson T610, 7616 sony Ericsson  HP iPaq 4150 ‘m; ngxkﬂ m'::p,
and T618 mobile phones 900 & 4350 TCL 1390
mabile phone
gt
=
Gk =
—_— j—
E‘ (
. Kodak LS-753 SMP, Kodak K %
NTT DoCoMo'Shaip  yatorola MPX200 3% optical zoom aX optic <! ‘&
900j senes phones smartphone yeeky com

qz:a;---
Packard Bell TCX 170
Eﬂi‘l‘!‘lﬂt portabke digital TV receiver
gaming consohe
Honda Life - powsrtrain ‘
—— ,rl'
Puixter Fisher
Piics Tors HP 380x wireless

nt Server

B |
=~ |
(&) L h VW Touran — dashboard o fG:bB&

A s haie e pple [Pod min DELICable F;fesky com

HANWHT AT C CRMAMEY D, FIRAR ARG T 5T ARM.

P AN RN X RS, ACHE ST, BRATETFEITEERSENBIE. RATEFLE ARM
?éiﬁi Windows CE. Linux. Palm 0S Z&#fE & %E, b Linux BA BRI

BB T ARM AR K RGP A S AR

Hur, 8 1E RN ARM CBEFE) /Linux CRRAE) REMIH 7Ti N, A B 4L 7 7 g
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TAE:

(1) £=F- ARM920T 4% S3C2410A CPU [r) HL s b ¥ 31

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

a. Bootloader [FJFZHH ;

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

c. A2 Linux #:4E KGR U RG 6

d. AR AP Linux RENFRE 9 S .

ASOK B P IR AR T H JF A R PR 10 S, DMES ) R e, 3 — T A AR ARM
FERM GBI, 55 54387 Boot loader MR 7%, o = FAUA KA Linux MR RS
R v, S DURYHEAM A SRS RE P & v, 2B L EE gy H— AN O I & BN H IR 11
SEH

WREA RIFPIMAX RS T KA, R RS M AR IR N 2. B E MR E AR X
REMIFRE, AW SRR A ER . BTl i~ email S5/EFHKAR:

21cnbao@21cn. com,

2. ARM R R 451

VB —FF RISC 4K 2R S5 K (R A R 2%, ARM A 2 2% HLAF RISC A& £ 45 Ky 1) ML AU AR AE . 6 B A 4 N 4
[T

(1) FERRAEE A BRFR A1, AP A 4R M (ALU) FIFEAr 8%, DMAE ALU FIFS AL 28 3815 ek
(P %5
(2) H 8l R B ah by ) S, DAL RS P i i 38
(3) [} Load FT Store £ 45454, LA INEHs 7tk = ;
(4) TR EAAFHAT, U KPUTEM &
ARM AR R ZERY I 7K 32 A, BEATTERSZFF Byte (8 47) « Halfword (16 fi7) Fil Word (32 fi7) 3 Fh a2y,
ARM AbPRES$ 7 FF 7 FpAbPRES R, W&

g s

User 30 P AT

FRQ P T e Y

IRQ T T3 P A

Supervisor B 5 S B R M

Abort I T LR A7 5 A B

Undefined S HE K PR & P AR 6 i |
System E TR RS e uigisad

Ko N REFHBLE User BEX R IEAT. MACFERAL T User BRI, AT IR JC75 0 n)— L5 4
R RGN, WARSCEEEL, SIS SE— R . MRS TR AL R EAE R Gk
User iz 2 AMEH & TR WO RS, BT LSE 2T R KRG, nl DL H b SCRs.
HorP i) FIQ. IRQ. supervisor. Abort fl undefined 5 P4 FR b iy 520, 70 b B 2 10 S5
i, RGEFNK LRI, X 5 PR B E A % B SN 57 ds,  F Tk e A2k o I 5
H BT IR R AR P
A — MR system B, (BT RWEHAS FEIANX B, W HEM AT User £K
FEEAAN . e R, H AU ) R G TR U SR T S B A A AR 1 B A7 A R E R
G5
FEI7 530 DL ARM 23 A7 28454 37 A2 31 ANl FH % 748 LA S 6 AN ARM b BRZS (AN ] TAEBL L BT 57
& RS Ards, WrE:
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Ro
L
R2 31 A-EH AR, oy _ _

3 o RELﬁr. R 14 Fiy O S P e iy Ak P
R4 * |mu W AEHEERERE (5PY BH 6 T

i LB T e
E""—“, o R4 lE A ERHER G (LD B 6
R7 Tsrr FELIA) B0 P 17 2
L& @ RI5 HFTIEE (PO
Ro____ R
J&.IIIJ_ RuLfig)

' RlO-fig
RI2__ RUL-fiq_
Jl;;.ii_. R12-fi

' = Rlim_" i =i Lk m_‘l m‘
RSP R 14-fig R 1d=swe 1 4-abt R1d-irg R 14-und
PSR CPSR-fig CPSR -sve CPSR -aht CPSR -irg f
yesky ‘com

ARM9 R H] 5 /K fF: IR TUI PE6S,. Ar. Bdlmgzob. Slol. ARMO ¥ T 16 [ #dk o2
PRAT A D FHHBIE S . 3X 5 /K CHARZ 1 RISC AL PGS PR M, & 1 RISC 4ty EI’J “ed” .

3. Wit

3.1 S3C2410A fhdzth 8

PR AR F 1) ARM B4 T 2% S3C2410A S T ARM920T #%, ‘& F ARMOTDMI  £7-fif 5 FH B4 56 MMU R ey 8 2 17
A AR FEHR, MMU AT DU BB AL N A, SR SR AF ST Y 16KB Huhl R 16KB £ =ik Cache 41ik.
ARMO20T 45 PHAS N ¥l WML FRL 2% . CP14 FI1 CP15. CP14 F-FIHRSE I, CP15 F T4t R G I LA A ity
il o

S3C2410A £ERY T K5 1 PN 508 H B AN A0 B 2 11

LCD 248 (S 4F STN FI TRT 2545 fidf5 52 (R i 87 )

SDRAM il 4%

3 /MHIE 1] UART

4 ANHIE ) DVA

4 A AT PWM ZHREM VI 25 A0 —A A B I Bh

8 JHIE 1) 10 {7 ADC

i ¥ B 4z 1

I°C B&fo

1°S M1

PN USB ML

—/> USB ¥ #4511

AN SPT $11

SD #2211

MMC R Hz1

S3C2410A 41K T —AN A H i Bhfe ) RTC FEA PLL (MPLL F1 UPLL) (105 I A= 28 JMPLL 77 4E 32 1
Bl BERS AL P2 TAESIR B mis 3] 203MHz o IXAS TAESR AENE A A BE 28 42 A2 12 4T WinCE. Linux 2544
VERGE LA SGIAT I A 83 2 A S AL F . UPLL W)= A S B USB BBk sk 4

TR R T S3C2410A (4R B YR AN AR 1«

VVVVYVYVVYVYVYYVYVYYY
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LD 2 i @8 Fo——D G BUSEW LART K— = I'§
USE How L — T T USH 6 & oD = I'v
2
EnManer oty oy W SIS MMC B APE Ay LGP
% |
NAND f 0H oy —_— AL —— i RTG
HEEW E— e .0

=it oa.

AT LN _E Y AHB S 261 APB R 2k H’J*E}E/\ﬁfﬁ FfRE o ARM EZTIT R IW B IR, A HAE N2
RGN R IO N K, FrCUE et —Ay ARM 53¢ fr B2 ponilifE 8 . o T iseb

ADER IR IR SR, ARM 23 ) 5 X T AMBA (Advanced Microcontroller Bus Architecture) il2k

HyE, e —AE T ARM AT B B RG2S e vk 1 ARAER . s

75 AMBA RRFIEH, & T 3 M2k

(1) AHB—Advanced High Performace Bus, H T mifERE RGBIEIIE:, SCHroS R ER A& A g

il

(2) ASB—Advanced System Bus, tHH T mPEAe RABHER:, SRR ARSI L5H, X BREM

RGN, JEok T AHB B2

(3) APB—Advanced PeriPheral Bus, HTHAGIERESM S FIER:, —MeHAE AHB B ASB R 4t 2k

RS R

BRI AMBA 2R R G T K

ARM 1
gyt

B L Ram

CAREEETRE

ahiEsED
AHB/ASE
LIART " |
DMA LS F —|
- ﬁr APB TIMER #
B D ‘ A
! yvesky. com

S3C2410A ¥4 R MAEAE 23 T84 1% 8 /™ bank, &A™ bank [ A /Mg 128M 277, 3£ 16 775 . Bank0 %] bank5
(R TF UG Rkl 2 [ 2 1%, FH-T- ROM 8% SRAM, bank6 Fll bank7 1] B -T- ROM. SRAM ﬂz SDRAM. T WAFER IV
o] AR T gm e, AN Wait EEP e Ur i) B, FE%H T S3C2410A N AF4LZA
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oM 1:0] = 81,10 OMf1-0) = 00

DEFIF FFF —
Not used Not used
(G000 0000 —pe
SR As SFR Area
0a400 0000 g
084000 OFFF oo
{4%Bytos) atwed
OeATO0_ 0000 —ge P -
SROMSORAM SROMSDRAM MBI BEMENME
(NGCST) INGCST) IOMBEANE NG
38000000 —B i’ Dl L RN
SROMSORAM SROMSDRAM MBI BENE R
(WGCSE) LS PENBSNBA NG
030000000 — -
SROM SROM
(WGCSS) (PGCSE) 1as
DGA00 0000 —e A=
— SROM
(HGCSH) GCSt e e
012000 0000 —p» — ooREmA
— - - Hgn
{nGCS3) IGCS3)
D800 0000 —p =
SROM SR0M
{nGCSZ) InGCSD) ]
01000 0000 — --
SAOM SAOM
(nGCS1) IPGLST) F-—
OaE00 0000 —jge = F 4
—
Lo r—ﬁﬂnﬁﬁr—-|1mn 1?"
D000 0000 —3» : E— SRAM i KAl
[Nt uing MAND flash for boot ROM] [Using MAND fash for bost RON] yesky. com

NG T S3C2410A HHE R4 kb A Uk LR

gud wEC. IV
Koy il

-
OMEL 0 1=00 Hesi Fless ssas ciagnon
z IWEL 01200 IHmise RON snes L ir|
B J.
H & N & R R
Hamoma ! GPAD BaE T mw o om od kR e @ DATAD
pooms P OSESSSITEESTS oam
peons Saimms HUHSEES vamesy
SRl UOULE mmEm e DATAN
ROy ZZEEZ ZIREEE vanag
bR = ; E = paTani
DORE [ERET-
somt [EREE =
e [EREY - =
paldil ] PATA
B OAd G TR FET:
L TEY DATAL -
BOR1Z (TREEE- -
DRI AT 43 i -
WOORL A BATA S e -
Sl b BT 1
CELET T TETY TRTET .
BRI TFAPAR BATAY
Sponincaran BATAY
F-LEE G Bt BATAL
EOARO -G AR BATAFD
- EDRZE L GPAR BATEZE
WODRTE S GFAT PATA T
= b R TR RS =
W & 6B 4 A F AT L. PR =
el npAES S EFALG » BAY & s
=\ DD RZE TP AL I;. & BAT A 2B
- = iz BATAZTH
-l W - E B a7 o 2 .
ESSE5E yuad PaTe £ Ma021
SeAamdzerdd L0533 oy [ A
EESSSSERE NN mudd2 B ERD IR0 HEE om I-ﬂ -
EmuBaoea=FF#F3 EBE 4 4 AR A MM - . B
NCC.INE g dd ] B 13z yesky. com

SDRAM #5455 #E Rk USB % 1 EEE:
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yesky. com

W&Eﬁ%%ﬁﬁ%%%@%%Nkﬁ?ﬁWmﬁﬁﬂﬁm%T@L%%ﬁﬁ%JwH@MﬁVﬁ%,

AR TCR A 3.3V il )

VEC.AWE
i ycc.ava
o - L "
d M s o B e o bl
iy
HAES EhiME T ¥F XX ITEXTE JJHAEAHHEWS S 1
| :. -‘t ll! ECL T XL & oocoaaa z e B
STOUT GFAEL ;gﬂﬂaaaﬂ,gggggdgéf 3
. ]

NTa EFFO o oo oa o e @ o o o o 4
LEIMTi-5PFL L S S EN-RS L
BETHTZGFFE YDDWOF 1

HAlEImTasGFFR VEOROF ]
SETHT4 GFFa vpoHOR ]

HTSsAPFS Yopar. 3
BTN Ta aFFE wooar b

N1 TSAPFY vonar ]

RBE T TEGFGE vooar
ETn TGP G2 VESA_AD
QEIMT1ES GPGE WEST 1
TAE TuT17 - GFaE WERT 1
FAUEINTIR GFG10 YERT ]
YERI ]
neronsnnoced PiEHP AL 4
BB w mA W R B AGE AL ELEESEEEREREE yusy WL !
L LL kR ADODO0OODODO0<<<-< <<€ < .
B OB 88 80 EEEXE X ; X2 E M FH FM A MR WESY_UFL 1
\mE e @@ AN 0NN RE e mE AnnmE R
(T O T T T AT R I O R R BT R R
R E TR *
: = a4 =
saczaon SIGOIINRINES NN FAR
= yesky. com

JTAG AR I SR B ARG T X A AR B — o DhRe. LI AR B A 52 JEAT 0K 1) 77 v,
WK M 518 T 2 50 HL I 1) Ak

TR N3 11 TAP (1955 52 LR -

> TCK: L H (P IR 2h, I 8h b v e B A7 07 X lTe & $ds s hilfs 5 dt AT s A i
1B, T FEATH T A5 S A A

> T™MS: WNAAE IR SR, 78 TCK TR 28 st s s 5

> TDI: Pl A, H THABE s 5 0t He 2

> TDO: A EHnartt, 0540 1) L o

S3C2410A A JTAG 2 T HL i
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HCU JdTAG

WeC_3w3 ?CC-E?EI

1—-@-— L Jzz J
=
T <04 1/02
sHMTASY 3h o3 1s04f
W TOT S cos ::ruEE:;
pHoTHS Ireov 1s08 ]
aM_TCH <03 1/ 0a0pd
1 ro11 1ro1zfE
= abT00 | o3 1roa4fid
. £015 :ruﬂﬁﬂ-ﬁ—o
£Oa7T 1, E g
roi3 A _y
' —'.‘-’rx,)‘sflﬁ-?
DIFZD yesky. com

3.2 SDRAM 77123

SDRAM #¢ F RAFTERE RGE (M FLASH A ND DLAAFIS KRB A HHE, KA SAMSUNG 2 w1
K4S561632, ‘i 4Mx16bitx4bank [¥)[F]2 DRAM, 2554 32MB. H 2 Jv K4S561632 SEHLALY Je, ffi %
TR IAR 32bit, MZRRIAE] 64MB, K HLHbb R [FIWUR7E S3C2410A ) bank6.

SDRAM Jir 7 H A A AR 4t #8 5 RGeS Bl CL K LT [RIZD, i A& RA S. CA S, WE 4147/ SDRAM
PEtilan %, HIEAR RIS W

i & RAS CAS WE #HIY
T NoP) H H H 000
FIGHIERACT) L H H 001
ERIERD) H L H 010
HEfEwR) H L L 011
S BT H H L _ 100
A FEHL(PCH) Ti H L g
A ehB Hr (AR F) L L 1 6;’”3
LA e RS L L L yesky!com

SDRAM 71 EARERAE 2 1 i Yo i ik MRS Ay 2 i B 7 s, DUERfE SDRAM 15 Hhhl2EiR . 58K
HA . GORKEE TAER; PRl ACT A udxf Ntk 2, R4 AT HhEk; SR 55 RD Y
WR Ay 2 A F AL, AT N B 15 85 AN Rl s e 52 )5 ) PCH v 48 BT 4 b ksl
HHAE. ERAEAENN R, RERE— BN A2 ARF dy 2 REr g, By k2o =2k

NI LT SDRAM )3 3E FiL iR -
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NEC. 3Vl Bk
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peE
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oe3
T R

ARSEAEITC yesky. com

LEELLELEE S

3.3 FLASH i 38

NOR A1 NAND J&IRAE T3 W ph 22 RS R INAF R .

NOR [R5 s O W HAT (XIP, Execute In Place), RPN AR ] HFLAE Flash INAFENIELT, A
ARSI 3) 22 48 RAM 1. NOR [RAEHICEAR i, 78 174MB /NS RN B IR s 0 AR 3SR KIS
NFIEEBRE R T e I PERE.

NAND £5 R REPRAER () e 5, ml DL B s A 1, I HLUE N R R 38 8 R Fe . N H NAND
PIAHMELE T Flash B8 BRI SRR IR I R Ge 82 11, S3C2410A itk T NAND FLASH #5425

S3C2410A S FFM GCSO _Ef#) NOR FLASH JA 5l (16 £i7.8% 32 £7) B NAND FLASH i 5l, 75 2iE ik OMO Al
OM1 _b HEL B )b ok i

oMl OMO S10-3 5102 Boot HE 4,
i 0 ON ON th NAND fash kis)
0 I ON  OFF (116 {% NOR Mash k1)
1 i OFF ON  H 32 N acn L1
I | OFF OFF CPU Woa 2 com

ERG P HIKH T — F NOR FLASH(28F640) 11 NAND FLASH (K9S1208), Hii&un T I&:
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e crm W0l
Ed « e CR=1
~ JEEE . C2a
= JES T [T
>
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S3C2410 PWBEERL T UART #5 i) 2%, SEIL T I 5 4 4 . AR5 E T4 44t CMOS/TTL Hi~V-55 RS232 2 ] [fy e 4

¥OC_3IVE
Auta-pavwardasn

—_— ]

gisablad

kl (oo T i gt
vmﬁﬁ;j:(n

3.5 DAIAKM

G

DL 45805 K B CIRRUS LOGIC 23 w4277 1) CS8900A, o Hid s Al FH R %, HriEsi . %
P AL TR RN AR AR S S50 REAR s 75 2 1 B S R,
‘BT IEEES03. 3 LR M ARHE, AT f2 1% . LU IE JE DL 1K) 10Base~T iEfEu 1, SZFF 10Base2, 10Baseb
F1 10Base-F [ AUT #2111, JIfRE ASERER ), AT CRC K5, fErP)E HBhE K .

CS8900A ¢ 3L IR AT 1/0 Al Memory FE5X. 24 CS8900A 4 i 52 A7 B Ak At AL I, T BN N 8
P TR BRIk, 2l CS8900A TAET 16 Aikisl, RGNINTEV] IR 2 AT Hefben B2k o Al e i
(/SBHE) —A~H = 2 5 AR 2 S 284 IR H T
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3.6 USB#:M

USB & 4ir USB ML (USB Host) . USB4EZ:#% (USB Hub) £l USB 4% (USB Device) #lj%. USB Al
LRGN DR AE L% (Host Controller) , ‘B HAEAEFNARA: 454 Se ) . HIEE 2k e 2 25
HTENLRG NI, F LI USB R3ERE 25 . USB i 4 G R AR £k 4% (Hub) FIJRES:E (Function)
S3C2410A 4% T USB host Fi1 USB device, #Miiddzeigin K :

J23

L L= e, T
—3 pus
- DO —g— Sk -
e —t
N e aal £
. ==
[‘]Q HD
1) -_
3

HSH-A

o

e %E . l
——= (£

us -y'esky. com

3.7 HE

LDO (Low Dropout) J& T DC/DC A& g () e J AR 4o g, B HAT (R RAS . (R R . AR ThREEE S AL A0,
FANE T B AN R AR D, Gl 172 AN

70 EFRATTAN B AN LDO SR SZBL 5V ) 3. 3V (fEfiBd: I F~F) 1.8V (ARM WAZHESE) [t .
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S3C2410A £ 1 LCD Vi i W as 8 i i, Ahssg | e .
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JET

R o4 I/03m et

L4 S m pas 140 4 o LEHD
OV 1P < B/o4a 1o 04 S
.

abIMT____

H/ D47 :zhukﬂ—" rlal, ]
Ay roen 17 o5oFEe

T TE ] :n:u:jﬁiﬂ-l‘—-—
45 0&8 I/04m

DIFSO y_ESk.f‘._ Fﬂ]‘i

b BE A AR A, AR NS, AR FUE — P T 45 76 b fe L fd S B AL O HAE 5 AR i Es . TIR
fh B GERE, 51 fd A7 E P e A AR Ak, B A X — A ARk, TSR TR I AR bR AT .
L S3C2410A £E1LIT) AD ThiE, 5SS AR 5 1n) B AR AR R4k, fbd BRI R -

uzy
NECCAwa
7 ARLLLLARE ST T I LL 1L,
= 2P LES
L T P e Li0 .
FOCEIZ] FOCEN21

G

taweh soreEn yesky. com

BEALI A A CPU MW g 1/0 H, IR mxn B4, WIFEEE men ANATgFE 1/0 1, HHERIF S
FAAH, YU

¥YEC=3VY2
st HayBaoard

3. 9 BARZEH)
NI T ARM AbFE 28 K AN ] H S () HE AR R T AE S
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Bty | L T2

ARIELD -t

Eers

LoDt s
ok | [“C EEFROM
TTAG
RTC
NANDHE #1125
LEM

4. /NG5

T T 3T S3C2410A ARM AbHE 2% B S MR e VI I FEAC A B, N 5 S5 ma g it 1 S ARPE e 48 T
k.

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

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

BootLoader 8 RALH NG, TEHAERGE NAXISAT Z ATEAT I —B/IMEF . @it BootLoader, AT ARIAA A%
£ FENL P AE AR TR RIS P, ANITTHE 2R 28 1R A A PR A5 45 31— N A TG (PDIRES DU B & R B R G R MEAS UF 1IE
PSS . %, BootLoader ™ H AR T-BEAF My LI, el 27 A Bk, fEi At 5 Ly —
N BootLoader JLFR&ATREM] . B W, FAIIRTT LK BootLoader VA4 H — 283l F A&k, LIRS
H 1 R#3E 1) BootLoader il 55 .

BootLoader MISZEUKHGT CPU [RIMR R LK), IEKZH BootLoader #3484 stagel il stage2 PAH4r. KT
CPU PR REERIIARNS,  Lban & s WIaa A ARIL A, Tl R AE stagel P, i HLE A #FVE S vE 5 RS20, DLk 256/
KPR H . 1M stage2 WA FH C W55 RSEIL, IXFERT LASEIL S 2410 ThRE, ) HACHS & HAT S (i m s R &%
L o

BootLoader [f] stagel 7 EFELL N DEE,

0 A B W AR AL

0 AN Boot Loader [f) stage2 #E4S RAM Z¥[i];
0 $4 1 Boot Loader [f] stage2 FI RAM Z3[H]H;

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

Boot Loader [f] stage2 i GHE DA D 3.

0 WIAEAC A B A ) 328 AR B 4%+

0 Kl 2 58 A7 S (memory map) ;

0 $ kernel WHURAARSCAF R GG flash L3 RAM ZE[A]
0 oLk AP SN EIE S

0 P

ARZAGH ) BootLoader ZHEELE mizi A vivi #H71E K.
L JF RN

BATIG L T AN LR EEARAT BR A A IF & B BAT H B E0R =AU N TR AT R S R T A &
ADT C(ARM Development Tools) ‘& AFET ARM IR AR HERUE T —ER KNI R TR, WIETmE. T/
EIRIRE . PR RHALY.

ADT ik N3UJF R FRB5  ADT Emulator for ARM FIADT IDE for ARM 41f. ADT Emulator for ARM @il JTAG StBf:
HURT EARBLZ I R A e e ToT HARArtd e, AN T FAR RETAATAT 5 D580 HASRE P EHAE H AR Bz
A7, JERE ARM R  JTAG A AT, e o el A, A R T LS R S

ADT IDE for ARM g FH /' 4k iy e W b 1) BT AR N SN AR AT R 3858, AU — 52 & TN TR R A SR R A TF R
AU T YR gmiRss. DRI, TREgmPEas (Onidat. ILgnasfEsees) . A, ADT Emulator for
ARM % %%, HBLHI ] Microsoft Visual Studio ¥ABEAHAL, FIJ'RILA{E ADT IDE for ARM HERIT R IREG A G
TR, FTIFORE, #ar. fIIPMgetESort, gmid. @R, WE. B Wik NN R .

ADT R AR KA FF R ISR EHL— B hrbIAS X FF R A8, ADT IDE for ARM i&47T T F ML, 1M ADT Emulator for ARM
SZPLADT IDE for ARM 5 HAsHLZ BFIERE. JFANRS, B5GH ADT IDE for ARM 4witiZfi ki HArCAY, SRJ5HET
55 ADT Emulator for ARM 2 [a)f)ifiidie, il d sl )G, winl AZE ADT IDE for ARM i it ADT Emulator
for ARM %) H AL H ARFE PR, AFDE H AU R Hhsplrh, HIRFET, ks B s,
2. ARM JI" %

ARM A5 J& T~ RISC $84 R 4L, R KBUMIRD, ML X Ll C &Ml 5 0 1, FAMUHTHZEAE Bootloader )5 —
b BT 2GR 2

(1) +I8%
ADD r0, rl, 1r2
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—— 10 :=rl + 12

SUB  r0, rl, r2

—— 10 = rl - 12

FOA RS AR AT U — AN S R
ADD r3, r3, #1

—— 13 =13 +1

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

—— 13 =12 + 8. rl

(2) frisH.

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 10, rl, r2

—— 10 := rl and not r2
(3) FArasihts

MOV r0, 12

—— 10 = 12

MVN r0, 12

—— 10 := not r2
(4) b

CMP r1, r2

—— set cconrl — 12
CMN r1, r2

—— set cconrl + 12
TST r1, r2

—— set cc on rl and r2
TEQ rl, r2

—— set cc on rl or r2
IX LR A 520 CPSR Zif7as i) (N, Z, C, V) A%
(5) WAFHRAE

LDR r0, [r1]

—— 10 := mem [r1]
STR r0, [r1]

— mem [rl] := r0

LDR 10, [rl, #4]
—— 10 := mem [rl1+4]
LDR r0, [r1, #4] !

—— 10 := mem [rl1+4] rl :=rl +4
LDR r0, [rl], #4
—— 10 := mem [rl] rl =1l +4



LDRB r0 , [r1]

—— 10 := mem8 [rl]

LDMIA 1, {r0, r2, r5}

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

{..} FTLAUHE r0 r15 WA A 474, A r15 (PO) ¥4 38R 1Bk .

(6) iR

B 1:

MOV r0O, #0 ; initialize counter

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

Bl 2:

CMP r0, #5

ADDNE rl1, rl, r0

SUBNE rl1, rl, r2

if (0 !=5) {

rl :=rl +1r0 - r2

}

3. BootLoader Zf—B B

3.1 B WAL

BEARHOREAT ) AR A TAE 45

0 i P R e

0 TE CPU (138 B FH B Bl
0 RAM HI4e4k. 5

0 WlUH1k LED

ARM () Wy ) R U L AR O HuBETFAR ) 8 AN [H) H, W R
B L S 2 AR 5 RDRE PC B BIAH N R o IR () AL, A v 7 ) 8 A TECE AN B iR 4 BIAH BV 11 vh T i 55
FEFP 2SBEAT AL ], ohIbT o) R O RE P 4 T
@ 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
ST OGP T I E I 2% BRI b -
Reset:

@ disable watch dog timer

mov rl, #0x53000000

mov r2, #0x0

str 12, [rl]

@ disable all interrupts

mov r1, #INT CTL BASE

mov 12, HOXFfffffff

str  r2, [rl, #oINTMSK]

ldr r2, =0x7ff

str  r2, [rl, #oINTSUBMSK]

WE RG] B
@init clk
@ 1:2:4
mov 11, #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 plb, 0, rl, cl, c0, O @ write ctrl register
@ now, CPU clock is 200 Mhz
mov 11, #CLK CTL BASE
ldr 12, mpll 200mhz
str  r2, [rl, #oMPLLCON]
RS ] LED:

@ A1l LED on

mov 11, #GPIO CTL BASE

add rl, rl, #oGPIO_F

ldr  r2,=0xbbaa

str 12, [rl, #oGPIO CON]

mov r2, #Oxff

str  r2, [rl, #oGPIO UP]

mov r2, #0x00

str  r2, [rl, #oGPIO DAT]
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WHE (WA AR
ENTRY (memsetup)
@ initialise the static memory
@ set memory control registers
mov rl, #MEM CTL BASE
adrl 12, mem cfg val
add r3, rl, #52
1: ldr 4, [r2], #4
str 14, [rl], #4
cmp rl, r3
bne 1b
mov pc, Ir
BH (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  r2, [rl, #oGPIO UP]
bl InitUART
@ Tnitialize UART

@
@ r0 = number of UART port
InitUART:
ldr rl, SerBase
mov r2, #0x0

str 12, [rl, #oUFCON]
str 12, [rl, #oUMCON]
mov r2, #0x3
str 12, [rl, #oULCON]
ldr r2, =0x245
str  r2, [rl, #oUCON]
#define UART BRD ((50000000 / (UART BAUD RATE * 16)) - 1)
mov 12, #UART BR
str  r2, [rl, #oUBRDIV]
mov r3, #100
mov r2, #0x0
1: sub r3, r3, #O0x1
tst r2, r3
bne 1b
#if 0
mov r2, # U

str 12, [rl, #oUTXHL]
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1: ldr  r3, [rl, #oUTRSTAT]
and 13, r3, HUTRSTAT TX EMPTY
tst r3, HUTRSTAT TX EMPTY

bne 1b

mov r2, # 0

str 12, [rl, #oUTXHL]
1: ldr 3, [rl, #oUTRSTAT]

and 13, 13, #UTRSTAT TX EMPTY
tst r3, HUTRSTAT TX EMPTY
bne 1b
#endif
mov pc, Ir
BEAh, vivi BHREE TNt N B R TN A A B L PrintChar, PrintWord fIl PrintHexWord:
@ PrintChar : prints the character in RO
@ r0 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, 12, #UTRSTAT TX EMPTY
tst 12, #UTRSTAT 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 #5 II
Jic & i ML NAND FLASH JE 3, 75258 NAND FLASH Wi vivi AAHS copy ] RAM .
#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 r2, r2, #0x800 @ enable chip
str  r2, [rl, #oNFCONF]
mov r2, #Oxff @ RESET command
strb  r2, [rl, #oNFCMD]
mov r3, #O @ wait
1: add r3, r3, #O0xl
cmp r3, #O0xa
blt 1b
2: ldr 12, [rl, #oNFSTAT] @ wait ready
tst r2, #0x1
beq 2b
ldr  r2, [rl, #oNFCONF]
orr 12, 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
Idr  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:
Idr  r0, STR _FAIL
ldr rl, SerBase
bl PrintWord
1: b 1b @ infinite loop
#endif
ok nand read:
#ifdef CONFIG DEBUG LL
Ildr  r0, STR _OK
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ldr rl, SerBase

bl PrintWord
#endif

@ verify

mov r0, #O0

Idr  rl, =0x33f00000

mov r2, #0x400 @ 4 bytes * 1024 = 4K-bytes
g0 _next:

1dr 3, [r0], #4

ldr 4, [rl], #4

teq 13, r4

bne notmatch

subs r2, r2, #4

beq done nand read

bne

notmatch:

go next

#ifdef CONFIG _DEBUG LL
sub r0, r0, #4

ldr
bl
ldr
ldr
bl
#endif
1: b

rl

PrintHexWord
r0, STR _FAIL

rl

bl

bl

SerBase

SerBase

PrintWord

1b

done_nand_read:
#ifdef CONFIG_DEBUG LL
r0, STR OK

ldr

ldr

bl
#endif

mov

rl

bl

SerBase

PrintWord

pe,

@ clear memory

rl

0

@ r0: start address
@ rl: length

mem clear:
mov
mov
mov
mov
mov
mov
mov

mov

r2,
r3,
r4,
rb,
10,
r7,
T8,
19,

#0
T2
T2
T2
T2
T2
T2
T2
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clear loop:
stmia 0!, {r2-r9}
subs rl, rl, #(8 * 4)
bne clear loop
mov pc, Ir
flendif @ CONFIG S3C2410 NAND BOOT
3.3 HEAN C AR
B E AR ET sp, MEARIREN IR E R N THAT C 1B S & . BRI, W C B S 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, HFLASH BASE @ otherwise, reboot

4. BootLoader & [ Bt
vivi Bootloader &S BBt S Ar i T /\/AN/NT B, 7E main eR & 23 0l U FH X T LAS /NS B BRI AH OC R 4
int main(int argc, char *argvl[])
{
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 areax/
ret = heap_init();
if (ret) {
putstr (“Failed initailizing heap region\r\n”);
error () ;
}
/% Step 5:
*/
ret = mtd dev init();
/% Step 6:
*/
init priv data();
/% Step 7:
*/
misc();
init builtin cmds();
/% Step 8:
*/
boot or vivi();
return 0;
}
STEP1 ] putstr (vivi_banner) i AJZEH D4 H —BCARFULH vivi FIMRAS . EE2EE R, vivi_banner & SUA:
const char *vivi banner =
"VIVI version ” VIVI RELEASE ” (” VIVI COMPILE BY “@”
VIVI COMPILE HOST ”) (” VIVI COMPILER ”) ” UTS VERSION “\r\n”;
reset_handler BEATAH N 1) & A AL B
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 WAT, 14445 A AbBE A4 A -

static void
hard reset handle(void)

{
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clear mem((unsigned long)USER RAM BASE, (unsigned long)USER RAM SIZE) ;
}
STEP2 HEATHR I LAk, BB I TR FIR] g 1/0 H:
int board init (void)
{
init time();
set gpios();
return 0;
}
STEP3 ZEAT A7 & MMU 1451k -
void mem map init(void)
{
#ifdef CONFIG S3C2410 NAND BOOT
mem map nand boot () ;
felse
memﬁmapfnor();
#endif
cache clean invalidate();
tlb invalidate();
}
S3C2410A F) MMU #1454 - 75 22 F BT 1Y) arm920 MMU HI4A1K bR 4L -
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 (cpl5 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
/% RVI ..RS B... .CAM */
"bic r0, r0, #0x3000\n” V4 N B S ¥4
"bic r0, r0, #0x0300\n” V4 S | B 4
"bic r0, r0, #0x0087\n” Y4 SR I B

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

“orr 10, r0, #0x0002\n” SR L Lo/
#ifdef CONFIG CPU D CACHE ON
“orr 10, r0, #0x0004\n” V4 S 1%/
#endif
#ifdef CONFIG CPU I CACHE ON
“orr 10, r0, #0x1000\n” V4 S B R Y4
#endif
/% MMU enabled */
“orr 10, r0, #0x0001\n” Y S, o1/
“mer pl5, 0, r0, cl, cO0, 0\n” /* write control register */

: /% no outputs */

27”7 (tth) )
}
STEP4 ¥ B HERE; STEPS #EAT mtd W& MGG, 0% MTD 23X (5 s STEP6 & A4 ; STEPT WIh ik i 4
STEP8 A &f)—> SHELL, &G4 H ™ it fir & BB AT AN AL BE . 5 SHELL SR HY 5O R, R sl R 4
#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 =2 HOH 7 B 1 3 HE 1) i 2 2 4%

void

3
i
QL
§
N
=i
>

vivi shell (void)

109



{
#ifdef CONFIG SERIAL TERM

serial term();
felse
#error 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 (cmd buf[0])
exec string(cmd buf) ;

}

5. FRLER AR IR
FE R ER AR AR I RE rh, JRATT I SEEAE ADT Bl i TARE TR s el — i Be i 4 AR head. S SCFF, B Link JAIA, K

AL AN i) 3] S3C2410A H A7 1) 0x40000000 JFUGTE) 4KB PN AEA5 TR N «

SECTIONS

{
. = 0x40000000;
Ctext ¢ { *( 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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B TR A AN S, AIE SDRAM, ¥ vivi A HAFAYE . NAND FLASH ZKzhas n 3] LA, ik
B Fff H3 R FLASH. 40 SR AR FR B () i B b5 = B2 20 W] DEMO MO 2285, ) vivi SR i s VE kAT AR N s . 43
PR G, Bk vivi AR, R vivi, KrHBESR N NAND FLASH st v] LLZE B4 5 8 81X 4 Bootloader T .

P ERHT AT, B ADT RS A S RACHS, EAINERAE RS OL T, PP ai B/ S . R
WTAT IR, BT R RIFI A

6. /INGh

REEPHE T ARM Y 4. Bootloader HIIIfiE, Bootloader HIVHIRIAIE Az ARM L BR AR FRI AR vt o

LT ARM PR A S Linux BEAH B SARLS (3) ——#E RS

REH 21cnbao@21cn.com Hikb:dev.yesky.com
HEELEEGH (C BEMAXRE B BHLIE) —30h, FZERURIRA 280 2 AR5 T ER G 6 1,
AR SCI N EE SO T IR A E R G RN AT 284, — & (DX ]

¥H1  Application) 101 < Application
i AR g priEs L s CAPT)
(Driver BSF) WIERE (0S)
i #f ( Hardware) filfts%E S (HALY
wif () =
WCKAR-

(Al Rk L 45) Ol He f R 4 dyesky. com
A EE R G HADIR DI, BFOYFREP 5 DIFERRR Figfr. S antk, EXTFREARM RS, WEHLE
AR E B, EN ST, A, A, ST RETH. WEE B, A BRI T AR BT
BEJ), $RAEZATS AR, WIFM TR R MIThAE, R L EE R ELET- & FISE R N FH AR R4
YT Linux MUEACHE IR, & BO IR AN IRAE RSB P &R . EWNAMFZ 54 K%, Al WL
HIIN TR Linux 5T S, HEH T 4835 2R
) RT-Linux #2447 —ANKE TS 10 S A%, JEFRUMERT Linux #200VE A 52 200 1 — N30 ) FH P 1) s i 3k
FE— ALY o RT-Linux TR FH TR R CHLIR 25 A B0 R4 B2 A3 I T H e e b MG B A6 T2 1)
N AT . i NASA(ZE F [ 554005 ) K RT-Linux (% A87E KL, LLIHE Georage R X X ;
a uCLinux (Micro-Control-Linux, u %7 Micro, C %7 Control) %4 7 MMU (N1E&HD TiRg,
I T AL N A7 BRI AL B 8/ s il e, B DA IR TIRZ & L.
AEW K mizi-linux BHEE mizi A A Linux 2.4 BB RETR, S2H S3C2410A AbFE8E .

1.Linux WEE A

AILABRAE RS HF, Linux W BERE A 5 RERL IR A (IPC). WA EE(MMU). AU RZE(VFS). 4%
BrgE, TR T Linux A H G R
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‘/ e \

%MKH L) afmime | %Em

T

PIsEE O ey g&

Linux WIS ARG 2N H 5%

(1) arch: HHEMIR € M NZARS, 1 arm. mips. i386 4F;

(2) drivers: W& AIRE4AY, W char. cdrom. scsi. mtd 4;

(3) include: I H 30/ BEF R ASFIE SR E k30, 41 asm-i386. asm-arm 45
(4) init: WRZYIHHAHS;

(5) ipc: HEFEMIEAT LR

(6) kernel: WZZ RS

(7) mm: PAFE RN

(8) net: HMKIMNFRAMCHIICES, 4nipv4. ipv6. ethernet 4%,

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

(10D lib: XA, H5F& KK strlen, strepy %%, Witk string.c P&
char * strcpy(char * dest,const char *src)

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

(11) Documentation: (kY.

75 Linux WAZESEERH, A — Lo Bdm 25 A A s, iR Az I OR U8 48 0 OCRE, B AT T2
1.task_struct

Linux WAZAIH] task_struct #idis gk — ke, H task_struct #8452 S —A> task 4. @it
FRIIEE, Linux ApoBriabfEsriid—A task_struct Z5f4, SRJEHFRENRAFE task dld . JAERP4Ey
current 55, BIRIN AT IEAEIZAT UHERE .

2.mm_struct

R BEFE RN ZE H mm_struct g5 %K. 4P s T 411810 vm-area_struct g5 1igE
vm-area_struct £k 1 RBP4 — A X

3.inode

Linux BERUCH RGPS H 355X et N R 51795 S (inode) L3k .
2.Linux B H

mizi-linux 24 Linux 2.4 WS S3C2410A X — 5 3T TS PR M T4E, fu45:
(1) BUUR H > i Makefile scF
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a. i1 HbrF- 54 ARM:
#ARCH := $(shell uname -m | sed -e s/i.86/i386/ -e s/sun4u/sparc64/ -e s/arm.*/arm/ -e
s/sall10/arm/)
ARCH := arm
b. 4858 A8 X i P4«
CROSS_COMPILE = arm-linux-
(2) B arch HPisctE
AT S A4, Linux (1) arch HsgRAABEELFAH SC I W AZARRS, PRI, 75 Linux WAZ P84 inxt S3C2410
SCRE, Bt 2E 0 arch Hsgh g scft.
a.7r arch/arm/Makefile SCfEH A :
ifeq ($(CONFIG_ARCH_S3C2410),y)
TEXTADDR = 0xC0008000
MACHINE = s3c2410
Endif
b.7f arch\arm\config.in XA
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 $CONFIG_S3C2410_UsSB
fi # /* CONFIG_ARCH_S3C2410 */
arch\arm\config.in X6 JLALEN X S3C2410 &K
c.ff arch/arm/boot/Makefile LA :
ifeq ($(CONFIG_ARCH_S3C2410),y)
ZTEXTADDR = 0x30008000
ZRELADDR = 0x30008000
endif
d.7E linux/arch/arm/boot/compressed/Makefile L fi A :
ifeq ($(CONFIG_ARCH_S3C2410),y)
OBJS += head-s3c2410.0
endif
IR 45 B2 head-s3c2410.S U444 head-s3c2410.0.
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, rO, 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, rO0, c1, cO, 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
AR G AR S 58 B S3C2410 R T A AH < AT LA K
f.7E arch\arm\def-configs H & "4 i & 4
g.7F arch\arm\kernel\Makefile H1# it} S3C2410 [ HE
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, ZE3&E A4 &1 nhn 55T S3C2410 {ChY:
#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.f54 arch/arm/kernel/setup.c 3 ff
ISR setup_arch ARH OCHE,  HIOR 58 i 5 1 R S5 M AH SR MW da Ak«
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 sk i SctEse e 5 ARM HSE ) MMU 4B
B

init_maps->bufferable = 0;

H

init_maps->bufferable = 1;
BRI Dy 28 AT IR SR s AR A TAE IR AE— R AR B0, 525X Linux WAZAIREF 5 4E,  [FI)
BRI B ATRFA DS HI Sn » 2211 mizi A" I RENTCE A S BATE T Bk TAE, X AES/N 1]
74 mizi-linux B2 E 5 7 & 1) B AR 1 2 rh L FF OG0 LA

(1) WA Linux WZIA D SR start_kernelO) 3. CHIMAL N HABE >, 53R, IRQ
WiE, WA, WA, trEiBRIEE, SEENERE fork init" U R, DURZNIEAN 2SR
FATTOT LATE init Hoin b — 2 (1 N 2

(2) &M WA HHE T Linux WS o [RIJLABEAE RGE—FE, B Bk e T 6 il 2k 1 %
FE R gefe itz O,
AR DU BRSO R SRR B 2 5 T

(3) L& Linux S EE R 2 — 80 Z RSO R RISCRF . X PR AT Linux R4 Z) Ho[R] A4 AF
R o S RGNS A3 ) BEfE A A7l U £ 1 (W) SO RIS A7 17 TG 200 7% 1 S B ) B 1 2% (1) S R 42
Ao Linux &SRRV Z ARSI RGE,  $ 25 P2 B8 10 SO RI SO R G DL — S S8 28 e S0 R TR C
SEILEH P
AT LIAE K9S1208 NAND FLASH # 4 cramfs. jfss2. yaffs %% FLASH (/F R4t .

3. init #E
75 init B IEE”, R4S Linux J8 2B RS A4, Bilan) MRS 2 8 A Fl ) demo Be o inA T
AFMEE:

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.
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");
pr|ntk("========================================\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
XFEAE Linux A3 fEr, s@iah i .

= Friendly-ARM Tech. Ltd. =
= http://www.arm9.net =
= http://www.arm9.com.cn =

4. X RGBH

SR G FE TR o A e A B IR B B — e SO A ARG ARG I . i
—A~ Linux AR RSE, CRAREHIEMIEZ . Bk, TAIFEZN Linux SISO RS, BATGIL
Gt fE K951208 NAND FLASH -,

Linux R SCAER Gl e todfitn  Hak (BEEZ M H S -

(1) /bin (binary): &% I bR dr 2 FRY R ;

(2) /dev (device): TEHNEHICAERID, 78 Linux F, SCHRIBE&R A A 7205 0 1, R4 LA
WAL/ dev AT — AN R B £ S A

(3) /etc (etcetera): XA Hx &8 RGBCE SCIFRILAL M) R, #illn/etc/fstab(file system table)
idsk T RN mount [¥) filesystem;

(4) /home: fFJBCH P 3 H 5%

(5) /lib(library): A£Gt FEA I S

(6) /mnt: F RIS EERCCE R G T 5

(7) /proc: linux &4 —NRBIRGE, RGEHEINNEALET 74, H 7 n] DB BGE U7 )X L3RR
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(8) /root: L ;I Hks

(9) /sbin: XA HRAEBAE RGE AT, W fsck. mount %%,

(10) /tmp(temporary): AR IR AT I 77 2B R I I SC A

(11) Jusr(user): A ;N R RSO

KA BusyBox Je i/ MRS RGN I ik, AL T RS RV 2 HEATE SR HARFRR /N . A %0,
B LA TJ DA AR DhReAR 2 0 A S, O S EE N TR, T N TRIEL, 1 BusyBox
WAHEAR Ayt N2 Linux A0 1 B 42 717

Itk LU R4 BusyBox: http://www.busybox.net, MuifcfiiiA Kl 1.1.3. ikl busybox &, ¥
JUAN/bin Hgk, #EATHIT a4, HFEET link, 4.

In -s ./busybox Is

In -s ./busybox mkdir

4.1 cramfs

TSRS, WY REMIEAR VR EAREE M, LR cramfs #%a, & —M SN R 4.
HE cramfs U RGN @ —A H ok, 8 75 2R S RS A copy 2iX AN H sk, 1247 " mkeramfs
Hak4 image & "winl LVERS—A cramfs U RN image SCfF. filanin ik H 44 rootfs, JUIEAf iy
Rk

mkcramfs rootfs rootfs.ramfs

BTAMER T4 A L mount 2B rootfs.ramfs S0/, A A i 2

mount -o loop -t cramfs rootfs.ramfs /mount/point

sk T PR 4 mkeramfs T H: http://sourceforge.net/projects/cramfs/.

4.2 jfss2
X cramfs A X R SE, WREA ramfs 1SR R g, Mk A jfss2 (The Journalling Flash File
System version 2) SCHFRGEN T LLHIEAE N E i, B5HdE. jfss2 & —ANH &4 (log-structured) )3
RS, A5 HHR A HdE (meta-data) (177 s7E NAE _EIF A7 6ig . jfss2 idsk TRME SIS IR, 4
NAF b AN B PSS ) 22 PR AN 0 B IR, TFUGRE T BB I R4 . IR SRmg a2, bRk
[ WS IS 8 5 O /S R 5 He B R R 3 % 2195 5 IEOK B4 5 B B DTS BB P4 1) H 11

5 mkcramfs &ML, AR —AY mkfs.jffs2 TH ALK —A> Hs e jffs2 X RS0, fisdt/bin H sl
1Eh jffs2 U RS, TFEIBTHIMA N

mkfs.jffs2 -d /bin -0 jffs2.img
4.3 yaffs
yaffs E—F L TAIAR RGP w N RSB —Ml SRS, Bt jffs2 CHERGEHRAH
PR BN RE, 0 AT 25 d A S L AR LL . i Linux SCRF yaffs SO RS, FRATT7F BRI Y. (1) 9K
MABINZ T fs/yaffs/, FHESNZBCE A BT mkyaffs TH ALK NAND FLASH H(# 5y
XMk A yaffs ¥ (41/bin/mkyaffs /dev/mtdblock/0 x4l LK 1 A MTD Beiie s 7 X A% Ak
yaffs) , Tifiif]l mkyaffsimage (CEflT mkcramfs. mkfs.jffs2) WInf LK 3 H 4ok yaffs S0 248
Biff o

AN Linux 3B 0] PUEH NFS (M2 SCHE RSl it ORI HEAZAR SO R G, X2 — P& FIRAE S kA
MRS A3 e I SRR SO R, nTRATE ML EAERS ARM A8 X g ERAS 1) H bR SO ik
HIRTHAT SO, AR JE ] A e BT, i A A S N flash.
KHANFEW S RGEE ST, B IS 54411 BootLoader B s &4, W) MM AEZ 1) demo
et =M E3h 77

(1) M cramfs HHEAM MR 4E: root=/dev/bon/2();

(2) MEsHEN yaffs FEEAR S R 4: root=/dev/mtdblock/0:
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(3) MUK EEBAR SO &R %E: root=/dev/nfs.
5./hgk

AT TN Linux 795, BAEIUH  init BERME SN RGe b, L IXS PR, AT IZEIRA
ARG LR3I EAN Linux.

FETF ARM HHR A S Linux BAE HSEAARLS (4) — — & 0KE)

REH 21cnbao@21cn.com Hikb:dev.yesky.com

WA KB FP RAE R G NAZ B AT 2 8] (14 1, e oA N TR B MR R 4075, — Ok Ud,  Linux 1%
IR BN 7 B0 T DR

) BRI B

) PR RB AR SS

) 15T P AZ AN B £ 2 R) R B8 A 4t

) T INA A P Y 2% T AR I FE LA R

Linux T3 IR P 2 00— A58 AN AR S5 I _R AR B4, i X L8 R {45 Linux B #RAE 00
A RN HEEE R, MR R AN S, IR T DA AR A T S A R R A A AT
46, 1t open (). close (). read (). write () %&.

Linux FERED N K PRSP S . IR e fn & ROd FEcEdE DL rr e k7 sk
A& W LLREAS B G2 b X R B AT o AR PP R i/ SE K I, SEPr i fliff I/0 — o S HaE R AE T s
MPB WA, ERH—RRGENAAAEZEMNIX, P IR B 1 K AR 2 H ) Ik, 3R (M1 Sk K2
W, WRANRE, B SR R BCRIEAT SEPR 1 T/O 45 o Bk o T2 BLER X e Bk S5 18 A 4%

1. NF4SES

T Linux SRBFE P71 AL IZAT , DR B4 IR R 5 8 H s /RN A7 I, ANBEATEHT T 7 21 malloc/free
BB, TR A R R % kmalloc/kfree () SkSZER, kmalloc() sk J5 2 Ay .

void kmalloc (size_t size ,int priority);

ZH size N ECNAFR 1 EL kmalloc 52 HAETTRE 128K KA {F: 24 priority 14 kmalloc()
REET EAMEC A AR P ERR SR 0301 GFP_KERNEL #FR%4%, HI%% kmalloc() Bk — ey #7224k
BRI A ENR N AFE T 2L, GFP_ATOMIC FRon ANSERF, WIANGESZRIZM S N AF R[] O H: eIz [m]
fHIR W O BN AF Rk aa sk, AR, 3R (9] 0.

kmalloc ()7 4775 Ml kfree() B ECKEEIR, kfree ()BEE XN -

# define kfree (n) kfree_s( (n) ,0)

o kfree_s () R

void kfree_s (void * ptr ,int size);

ZH4 ptr o kmalloc()iz [P 2o Bic N A7 4EEr, size RZERIRNAAI 154, #5780 B, i A% B 3hifie N
IR

2.7l

VFZ B KB WA, Rk, IR I T 4% B 3R SRR e v 7 B A A = A6 110 v W37t SR B A3 v IR R 45 F2 7
SEMIEEARN D S —FE,  SRBNFET A SR P AZA R 2 1 s SRR o T R 25 R P B R AE — i« 7 Linux 1,
i request_irq() e& HOk SEHLiE R -
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int request_irq (unsigned int irq ,void( * handler) int ,unsigned long type ,char * name);
ZHirq HEDITE KT, 28 handler a1 H T IR FEF 4 E, 240 type HIDRHfE A2 1E 5 Hh Wik 2 th
Bk CIEH TP We b W RS TR IR IS, AAZ AT DARAT U R P R A e 3 AT W — R s T e o B
ferh Wik 5 TR IR IS, SERIAT B D TR R, IR R T type MUECH O, Rt type HUH M
SA_INTERRUPT) , &% name & ¥ & WS FLF K4 F5 .

3. FR B IKE

FRAT 6 20 Ay A B A& R HE AW AR A RR B, 2 ek B R 8 O i B R A I B e 4 AR, IR A
register_chrdev() sREUF M FRFR 4. A — 7k 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");
o [BEAIRAL
b
H h, register_chrdev & % 11 2 ¥t MAJOR_NUM & ¥ #% % 5 ,“exampledev” & %% %4 ,
exampledev_fops A& IEA R BN [ s ) &if ik, 2510 file_operations. *4#i4T exampledev_init i},
EH I N ALK 2L register_chrdev, {EIRENFETIEAR N AR EH AR B W AZ I AR i bk 2 v, e P
R IR B A PAT RGP I FR AN bk
B AL DI RER) NG, file_operations 454 At A8 43 5 PE K o (H 2 K 2 80 SR sl i e 2 AT T H A il —38
gy, WT IR LR AR TRe, RN E ME BN NULL. 0T AR kl, SR 3%
A4 : open (). release (). read (). write (). ioctl ()%
openQ R X EAFHR AT open() RGN, FIHHIKSFEF 1) open () MR%L:
int (*open)(struct inode * inode,struct file *filp);
Hh 24 inode BRI inode (R5I455) 4itaitifiatt, S8 filp 248 1n X — Bt i SCr g i fi
. open() i 3 BTS2 ff i M AE LIRS . IR RIS 5 I A EE(IR &5 T LU MINOR(inode->
i_rdev) MfH). FAHMEH vt BEREE . AR HATIE HOIR PPRASIS (0 Fom i, B RAFERR) 45
release QR Mi)a —MT WA PR HUT close () RGN, WK SR80 FE 7 1) release ()
PR
void (*release) (struct inode * inode,struct file *filp) ;
release pRIALK) T AT 552G BRSO N /i 4R« RS F P B SCHE R 5 I S A7 4%
read QER% X RRRSCHT AT read() RTINS, K HIIREFERS read() L
ssize_t (*read) (struct file * filp, char * buf, size_t count, loff_t * offp);
24 buf 4510 P A e X 4REE, AR SG H, count D H P ERR SRS A5 5, A P 4
o
read() BRI D RERI S WA BE A BN AZ N A7 T I ) count AN A1 3 buf FeE gz X . 78 5 HIEes
NEEE, WP BATENZ T, 1 buf FEE M A P WA, R ANRE A W AZ P U I AT
DRI, 2004 FH AR R 1R S T R IOk e R T DA, XU 3fE include/asm/uaccess.h g i .
unsigned long copy_to_user (void * to, void * from, unsigned long len);
HAh, put_user() R T WAL AT P A= B AEAC B (4l chars int. long) &
write( ) R YERSRRSCHEHT write () REGORAR, KRR T write () AL
ssize_t (*write) (struct file *, const char *, size_t, loff_t *);
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write ()IZhAE K 25 buf Ji5 5 2R X T ) count AN R I B s N AZ A7, Bl read () —#F,
S AR 5 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 R 2B I RfE A H. (Wl char. int. long) &
ioctlQ) BRE ZRHULRRMIEHIR L, W LU IS & ) B A e S B BN B A IR E R, s A
oF
int (*ioctl) (struct inode * inode,struct file * filp,unsigned int cmd,unsigned long arg);
ZH emd A IS EPAT A 2 ARSI B, 28 arg WAHN K dr iRt S A, KAaT L
R FRENAE
[FIRE, ERENFE T, XS & TS 4 N, H AT 2y 5E, e exampledev” i K S B
[h) X 26 pg B N 4 Bl fy 4 & exampledev_open . exampledev_ release . exampledev_read .
exampledev_write . exampledev_ioctl , I % % “exampledev” ) 3 A N O & 45 M AL =
exampledev_fops IA{EW~ CHEFRAT NIZ) -
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 iRE R, FAMTEIEEH GNU §7 M C ik kyiini

exampledev_fops:
struct file_operations exampledev_fops = {
read: exampledev _read,
write: exampledev _write,
ioctl: exampledev_ioctl ,
open: exampledev_open ,
release : exampledev_release ,
3
BE SRR R, RS IS P A R RO T (LED) , X4 LED HEHAE ARM AbBE
A gaAE I/O B (GPIOY I, HIfEKSW S IXLE LED H49K5):
#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 led %4114 7%/
#define LED_MAIJOR 231 /*& X led &AM TS 5>/
static unsigned long led_table[] =

{

/*1/0 J73\ led &R N RAE A B 5 * /

GPIO_B10, GPIO_B8, GPIO_B5, GPIO_BS6,

b

/A joctl $xEd 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,

3

static devfs_handle_t devfs_handle;

static int __init leds_init(void)

{

int ret;

int i;

[*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);
JRE T T 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 0;

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 A2 J7 Ui 7% led IRB)ABH

#arm-linux-gcc -D__KERNEL___ -I/arm/kernel/include

-DKBUILD_BASENAME=leds -DMODULE -c -o leds.o leds.c

AL &R B leds.o SOfF, ORI RN H/lib Hak R, AEBLUT dr st BL2ehe leds SREHRBIR
#insmod /lib/ leds.o

T BRAZ BT i 2 A2 -

#rmmod leds

4. J % % YK )

PR A AR P ()9 5 o — NS B TR, SO RO B A, B TAT AR A AR KRR — R B
Bk, AT T e — AR . BRIk, AR A A SRR T A e sE e T AR . R IRISES H
ANsizfil, BP mtdblock SR £ 19K E o B Td it 2 At e S A9 v (R A QRS R i BH B s A SR AN R P I B vE - il TR
MRER, KREMAHE AN, RRE TLENET) -
#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 O;

static int write_cached_data (struct mtdblk_dev *mtdblk)
{

struct mtd_info *mtd = mtdblk->mtd;
int ret;

if (mtdblk->cache_state !'= STATE_DIRTY)
return O;

DEBUG(MTD_DEBUG_LEVELZ2, "mtdblock: writing cached data for \"%s\" "
"at 0x%lx, 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 O;

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 (rqg_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 O;

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

i
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

131



/* We fill it in at open() time. */
for (i=0; i< MAX_MTD_DEVICES; i++) {
mtd_sizes[i] = 0;
mtd_blksizes[i] = BLOCK_SIZE;
ks
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 O;

b

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;

b

module_init(init_mtdblock);

module_exit(cleanup_mtdblock);

M EIRPEACHD R FRATT R BN, e gt DL S A 1545 register_chrdev. unregister_ chrdev &SI 52
HEAT B BT T SR I

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 ffi il — 4> [ file_operations %5 #J [t 45 %, 1 register_blkdev W 1§
block_device_operations i##Fa4t, HdE i open. release il ioctl 772 F1 745 B 45 1NN J5 1A
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i), fHAREX read =i write #ffE. XEKDY, P &BHucsiy 1/0 % R GHAT L AL B .

P BR B 1 e foe 24 L AR S8 S bR T/O #AERIHLE], 45 Linux %, B TIXLE 1/O AR 7 A
“request (iKD", e STENERET, FTFEWYIM request A, X—ahfEiEit blk_init_queue >k
e blk_init_queue LAY, FERXIRENFETFH request BEOCHEBIBNG . FERIRIERIT B, NV
W blk_cleanup_queue %L,

ENVIE EPSEMEYSE

BLK_INIT_QUEUE(BLK_DEFAULT_QUEUE(MAJOR_NR), &mtdblock_request, &mtdblock_lock);
blk_cleanup_queue(BLK_DEFAULT_QUEUE(MAJOR_NR));

AN —NEAE R TG KBS, R, i BLK_DEFAULT_QUEUE(major) %4542 ER NS .
XA E blk_dev_struct 4 ﬁﬁ/ﬁkﬁ’léﬁiﬁfﬂ B4 0 blk_dev) H 482243 FI6] M 1K) BRI BA A
blk_dev %4 4, HrlEid &5 %K. blk_dev_struct #2101 w L UF:

struct blk_dev_struct {

/*

* queue_proc has to be atomic

*/

request_queue_t request_queue;

queue_proc *queue;

void *data;
i
request_queue OIS T JEI 1/O 15KEAY, data Jloi ] KBTI, LMELRF— 48R 1T
Bl 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 tq_disk runs.
*/
struct tg_struct plug_tqg;
/*
* 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;

NEEMET blk_dev. blk_dev_struct fil request_queue 1% %&:

bk, e
gl g 1
[ ] PN — - - - -
— T L T
el arecdl
S “‘t.t"_'- e g
it - cwon
b TR BT (R bekei | %8
nmd -l Ry
[
| ¥ "k
T L
hpr
| | =T 1%
[ b, _.«’J‘\.-' z'l.ﬁ?
yesky. com

N ERAE T BB 4 (7 MRS O R
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Moduls | Kernel Proper

inEmod 1 inde_ morhale i) ---—-----------—F reglister bilkdev () I
f f bik_init_gueus()
-l Blk_dswvl]

g

f 1 [
| Adafault et

bBleochk desvics opm

s - o laanug_tvodule | )
: ___"; I blk_cleanun queus () I

i
 — e N | | | | T M/( : l
[— - Funclion paimal — e AsEE)). .\‘Eﬁ&

yesky. com

5./hg5

AFPHE T Linux B IKEHFE N B U IRENFE P R I B PIREaS, ORI BLSE Bk T 4 e
LB 2 WY B TR T3 o

Trackback: http://tb.donews.net/TrackBack.aspx?Postld=1000099

[ AL A L] k3T 2006 47 08 /] 14 H 8:07 PM

LT ARM AHR A S Linux BEAE B SARLS (5) — — i sz

KRFEH 21cnbao@21cn.com Hib:dev.yesky.com
N H S90S L br e @A E T Linux BE RGEBMIIE, (HIE0 TIRIEARRYISCE R 5880k, X g
— ZRANEFIHR N Linux JT 52 8 FHRE R0 5261
g5 Linux W2 2~ T A
(1) %witds: GCC
GCC £ Linux V& FHREZEIF AT, &2 GNU ) C Fl C++4irat, HILAMEN: gcee [options]
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[filenames].

BAINZAEH arm-linux-gcc.
(2) iikss: GDB

gdb & —HEKWIK C Al C++RE P s, Fflaeld e — Ry T, SR RCER A WE
B, P,
TAIN1ZAE H arm-linux-gdb.

(3) Make
GNU Make )= AR il —AN SRS, ol makefile. XA SCHIC % 7 bt So ok dmp s e 7= 4E,
ftadin Ak 4 . Make #KEE I makefile w6 SR B A B SCrE, W3 H 1 SO 61 g B8 SO 1] B e 1)
—MKEFESCAEIH S, make gAAT AN A4, DU SEEr H IS

Makefile H 1) 4 PR L AH W Hu Al A arm-linux-FAs .

(4) XA gmbH
AT DME FIALSE I vi g gs, (HESFK T emacs Bk, & B TE L A HIZE I ThfE .
fErE ENLEH B TR SSRGS, v DGl an R @Ak By 3 H bR BT

(1) T 5 AR PR rz R N A H R ) SO R gerh O Linux 3248 7 rz IXFE— 2D s

(2) it fep AR PRCNTE AL B ftp H sk B AR T 808 H AR S R S

(3) KFEF#HEA UE, EHYLE mount UL, 217 U B IR,

(4) K HARHL Linux (4 NFS SO R EE,  WIn] AR B AR 745 AN 206 ENAHN H N, 76 HFsL Linux
] AT

1. 4R
Linux 530 fHRAE APT 3 B BI00E . FTFF 15 RIS S 1.
filg

int creat(const char *filename, mode_t mode);

ZH mode 155 B S IAAEIURURR, B TR umask — i P SO i AR (mode&umask) , HiH umask
AR T SCHFAE R I 75 B 2o pi () — 2P ORI . umask n]l s R4 A umask () Koz :

int umask(int newmask);

ZIH AR umask & &S newmask, SRJGIRMEIH umask, & HEmEE. SHRHATHRR .

F3F

int open(const char *pathname, int flags);

int open(const char *pathname, int flags, mode_t mode);

5

FESCAFTIF LR, B4 TR SCARHEAFHES T, Linux b 0se 55 I RSE T read . write 6

int read(int fd, const void *buf, size_t length);

int write(int fd, const void *buf, size_t length);

Hh 24 buf e St X 4%, length A X IR/ (AR o 2L read () SEELM SR IA
£ fd Prdese I SCE i length A5 31 buf Jrdi g2 X, 3R [BIHE 8 SERR IR 71 3. pRiEL write
S length AN5-95 A buf $i5 [l (1) G2 X 'S5 B SCARRR T fd B R m) 0930, 3R [BIE 8 SEBR 5 N5
A

LL O_CREAT s (1) open SEfr FSZHLT SOOI ) DhRE, DAk, ) ek 55 7] creat() sk %L

int open(pathname, O_CREAT | O_WRONLY | O_TRUNC, mode);

SEAL

XFTBENLSCEE, BAT AT ARENLI AR e AL B S, A W s AT e -

int Iseek(int fd, offset_t offset, int whence);
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Iseek () ¥ 3B S Fa 5 AHXS whence #3)) offset M v . #RAEMIIIT, 3R MISCAHRE AR T30Sk A7
Z4 whence i H TR {A:

SEEK_SET: Xy 3CAFIFk

SEEK_CUR: AR SCAF S FR 5 ) 24 i A7

SEEK_END: X 30K 2

offset W HAUE, 140 R U HI TR SO BEADN BT AL B n BT #2 3)) 5 A0

Iseek(fd, -5, SEEK_CUR);

H T Iseek eI IR [PME A SCAFFREFFXS T30S AL B, DRI #1038 FH P 3 R gl SO AR B
Iseek(fd, 0, SEEK_END);

KM

HELH close ] LL T, o fd 2 FRAT 120G P I SO IR 4 -

int close(int fd);

FIREAT RS — AN IR, A5 H s N G P ] S S example. txt”, 7EH S AMHello World”,
KW, FRHRFTIF S, S HL b () A 28 -0 Hh e e e I

#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); /* QU+ I3 */

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

HEFERE I b 2 K B3R ) 28 . BEAR AR 2%, 7F Linux B F234E T fork. exec. clone Hikf6 7
1%, sleep EFEHEIRFT exit (BEFHE A, 540 Linux 38 $2 4L T AR 15 T HEFE S I R 880 T wait.
fork

SV it Unix/Linux #4E R G 0 CkE, fork & BRAR ML &2 —, U B HAT— R ENIR [P AN,
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DNl 27 N L N 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
PATEE RN -
This is child process
This is child process
This is parent process
This is parent process
fork fEdescr@™ X WEE, — AT, wRMAEH T fork, BU™AET S ANEERE, TR o
X"V o HurE A AR, i fork() e A AN TR . T ACHERE, fork pREC [l R B ERE 5 i
TR, fork BN EIE, 3K — AN B 20K B P IR R A 5T o
exec
# Linux ol fii ] exec sk, &£ E% (execl. execlp. execle. execv. execve fll execvp) ,
WH T I8 8 — AR BAR A S 2 3R . exec BBUR RS mUABIAE . JEdbfe— B T exec ki, 1EAE
PATHIFE R T4 T, REEAH BB T (h exec KRREEAT) MARS, FF H A )% Bomn
HEM B R 7, B I B S MERR B A L, (PR R S AR B . A2 UL, exec HATIISE R RGN
R IEAEPAT BB 2 B S (R R, R E R I R PP A 48 1
fork eR &L AT DLEIEE — A7 HER M S AT EREANSE, AR BATTAE fork )7 2ERE il ] exec s B0t vl BLSE IR ik
SRR AL IAT SR B — AN B I FR e 7B, IXIRUF. fork Al exec [HEICTS Wbl vk T FE 7 R 805 —FEF 1)
PATIH A AR B AT I ), TR T ]
char command[MAX_CMD_LEN];
void main()
{
int rtn; /* FREFEARMIEE */
while (1)
{

[* WA AT fr % */

printf(">");

fgets(command, MAX_CMD_LEN, stdin);

command[strlen(command) - 1] = 0;

if (fork() == 0)

{
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[* TRHBEPATIE RS */

execlp(command, command);

/* W exec RBURIA, KWIRAIEHHAT S, FTEEEREE*X/
perror(command);

exit(errorno);

b

else
{
[* SRR, SRR, JHTEI TR EE */
wait(&rtn);
printf(" child process return %d\n", rtn);
b
b
b
XA BRESLIL T — shell D68, SEHUH PR S H,  FEE B0 MY iR o
clone
clone J& Linux2.0 LU A B4 18 thae, &K fork B (nfiAk fork J& clone ZESLIL—&4r) , nJ LUE
P3O ) RERE L AR K DU, I H A FH b R El b 20 g P N A2 I B8 clone_actually_works_ok ik
i,
clone pRZL 1) R«
int clone(int (*fn)(void *), void *child_stack, int flags, void *arg);
IEER R B QR ERE (1Y) PID, R flags bra& T3 & G -1 BRI (1) AH SG % 01
KNI

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); /* SERTLUEFHFLSEHOCHISCIAE . Idkielit %/

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
PR th 45 RS R AT, FRERERE SO OG22 B 2 G AT clone I ] 211 CLONE_VM.CLONE_FILES
PR AT AL RSB AT R L), A FEBERI U 2 T, Xt A2 clone [WFE .
sleep
s sleep W LAHIRAFHEREH L 2 DL, ek B0 J 2
unsigned int sleep(unsigned int seconds);
R B AT R R — AR BT, an SRR e FER AN R 2] T, AR 05 SR ek O S S
PIrAT W, DU aE [ 38 S A PR B TR (o PRI ) 9 25 LR R RIS TRDD
exit
RGP exit MUJRER LA, HREaah.
void _exit(int status);
_exit 23 EZ R R ERE, DA J& TR R ST R FF G T . S48 status 1R R T KPR A IR 1]
ACHERE, AEACHERE Tl IS R A wait nT 3RS
wait
wait R4 H A
pid_t wait(int *status);
pid_t waitpid(pid_t pid, int *status, int options);
wait [11EH] & U bR A bR, B B e AT ) — ANl ik waitpid 25887 HZ 4 pid 1R
)T HERRIR H
Linux fREFEAESS (IPC, InterProcess Communication) {558 MR, =N TE, 59
WO BEROSE. BEFEGIFAN Linux ref, AR T TCP/IP Mtk ilE Ry JLF#feft 1
socket, T HIXFFHEAERSG, NEEFMMBETEILT 20— FEW. SEs A4 EENLAEE, LH
BB TR B R AN, A A E W T T OESR B O R MR 2 1) Y R BN T84T T —&
PLEs ERERR DA S, SEEANRL, E ARl AR, HREEN XA X TS F9 &
e, BRGSO AT (LN AEIUIRIL
IR —MERE SRR, ZRET A AR I IPC S S R —ME 58, I E S ENRG],
BRGNS RIME, BJaERGE 5.
#include <stdio.h>
#include <sys/types.h>
#include <sys/sem.h>
#include <sys/ipc.h>
void main()
{
key_t unique_key; /* & XA IPC it 7*/
int id;
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struct sembuf lock_it;
union semun options;
int i;

unique_key = ftok(".", 'a'); /* ERSET, FQ R —ABEYLRIT*/
/* 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); /*¥& &R 5| 0 [ifs 5 */

[XATEN AR S R RE*/
i = semctl(id, 0, GETVAL, 0);
printf("value of semaphore at index 0 is %d\n", i);

/X FHEF R ER TR/

lock_it.sem_num = 0; /*¥& EHAME 5 &*/
lock_it.sem_op = - 1; /*i& X#lE*/
lock_it.sem_flg = IPC_NOWAIT; /*#1E )7 \*/

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);

(XRS5 = */
semctl(id, 0, IPC_RMID, 0);
b

3. ZiEESI/EEmE

Linux A& JAZERE M-S, Ll SRR A E7E AR AR R . RGN,  HERE 2 TR 43 L 1 B
fr, [F—dERE ) A G2 R I B ORI A R &) o Linux Wi 2 pe” Hog 7
e B IR sa e (clone) T AQHERE K s, Ik, clone HiSRMEERE LI AN R Linux magifidr i e it
HL#IA LinuxThreads, ‘&328L 75 Posix 1003.1c “pthread” 4% 1.

LR MBS DS R E %, BRI

pthread_mutex_t mutex;

pthread_mutex_init(&mutex, NULL); //#845 (@ ERI iR tL B Rk 75425 mutex
pthread_mutex_lock(&mutex); // % H x4 & s

o [/ SR

phtread_mutex_unlock(&mutex); // % L5 R4S G fi i

A0 e SRS A I R A . R USSR A R A SR A AR AT, B SRR R IO AL B3 . Y
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ZAKREUMERS, M EAEH RS D E A TR . Linux T C il 5 wmiif] 2 MarEmELILIH], &
PR & 4 A2 5 (condition variable). TifEk3Cff semaphore.h g MG 5 B8R T B RARFISAT
G N IUES B /1 G 25 i o e W ARV R ST o0 VI I oD /01 9 ) i v LT I 7 P/ R NS A P R
T R AR e U T Linux 28R ) 4 R AR -
#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;
+i
[* VI X g5k */
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
[* KPR RN X I B AR — IRk
void put(struct prodcons *b, int data)
{
pthread_mutex_lock(&b->lock);
[* FERFG N IX R */
if ((b->writepos + 1) % BUFFER_SIZE == b->readpos)
{

pthread_cond_wait(&b->notfull, &b->lock);
b
/* B8R, IR */
b->buffer[b->writepos] = data;
b->writepos++;
if (b->writepos > = BUFFER_SIZE)

b->writepos = 0;
[* WEZMX AT SR/
pthread_cond_signal(&b->notempty);
pthread_mutex_unlock(&b->lock);

b
/% G IX R Ak
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int get(struct prodcons *b)

{

int data;

pthread_mutex_lock(&b->lock);

[* BRI A */

if (b->writepos == b->readpos)

{
pthread_cond_wait(&b->notempty, &b->lock);

b

[* SR, TR 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

/X MR AE PR AR 1 B 10000 FIEEUE NP IX, T T i £k

T AGZ i X SREUCRE R, 9 5 54T BN B %/

#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);
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b
return NULL;

¥

int main(void)

{

pthread_t th_a, th_b;

void *retval;

init(&buffer);

[* QIR =38 R B 2/
pthread_create(&th_a, NULL, producer, 0);
pthread_create(&th_b, NULL, consumer, 0);
/% SRR A

pthread_join(th_a, &retval);
pthread_join(th_b, &retval);

return 0;

b
4. /g

AT T Linux “FE R0, SR G S SRt SlEmmiscyl. 2k, —Nein, Wk
fififf )i, Bootloader. ik R4 S A RS . IRBNFEEIE A S N FH RS e 4 S ik A SN Linux 2401 al
AR T o

WA Linux 5K 59 1E
KEH 21cnbao@21cn.com yesky

1. Linux PAZHEH

Linux & W8l JE T WAZ I 304y, Linux PAZ /M sibon] DLRL P Fh g 200 2 12 RN 2% -
(1) HEGmiFdt Linux W%, BfilF Linux o 30004
(2) iAo, i H insmod iz (modprobe #1insmod iy 4284, HAKH T4 5%
MECE S, rmmod MHIER. XM 7 A3 T NI, s BRE AN, e R AR 4 —
FEo
N HERAT S A N AR 4] 1
#include <linux/module.h> //fr FHeER 75 B0 Sk et
#include <linux/init.h> // init&exit H %
MODULE_LICENSE("GPL");

static int __init hello_init (void)
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{

printk("Hello module init\n");
return O;

¥

static void __exit hello_exit (void)

{

printk("Hello module exit\n");

¥

module_init(hello_init);

module_exit(hello_exit);

It EIRRER, RIS Linux WAZBIIT 65 SR AIR I MBI EN 2R 2, B4 7E insmod I iz 1T, Ja
FAE rmmod WRHRIZAT » #IUG 105 E 2R F 25 7E 2% module_init Al module_exit ff R X, 7504
IR PR o

FEFH ) MODULE_LICENSE("GPL") H 75 BHAER (1148 AT Ik .

W A B g VA — AN IS AT IR B A, 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 WAZBR R P 9 36 75 2245 gec #57~—-D___KERNEL___ -DMODULE -DLINUX &%, -1 iEDiER
# Linux WiZJEARAS+ Include H XMk,

A T Nz hello Bk

insmod ./hello.o

N i e A SO AR

rmmod hello

WSO G N Linux A%, IR ZERIEACAS SCPEPE DI Linux WARZUSEARES R AH N B A2 H, OBk
Makefile,

BATAE BEANE— T Linux WAZGRFEI—LeSE A %0

N7

7E Linux WIZEECT, BATABEAH A 21 malloc() Fil free () sé £ Fiis FIRE IO A7 o« AT AR Gm AR, e
FH B AT B RS es 0 78 include/linux/kernel.h ScE B ) kmalloc()#1 kfree(), Hos il .

void *kmalloc(unsigned int len, int priority);

void kfree(void *__ ptr);

kmalloc ) priority Z:%if ¥ % '& % GFP_KERNEL, 4 SL7r o Wik 25 #4 7 BL Hi i A7 U2 GFP_ATOMIC
28, AEH GFP_KERNEL S8 n] fgox 5 EHENS, AGeH TARdER B R 3ch (e W @ A R vriiEiR e .
T RS HH P S FANRI A7 X, T BL 5 Z [AVANBE BB VS i) X J7 1 A7 o i A8 A Linux Hr i
IR RS AP RS H R AL XL UfE include/asm/uaccess.h e -

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 BEUR[FIARER R I A4, B, Rl se e Tl IRIFEHEA 0.
include/asm/uaccess.h e X[#) put_user F1 get_user AT P AR 2 23 [ SAEAS B (it charr,
int. long) .

XL H AU ST AZ T WA BRI B2, 99T Linux PYA7 R BRI B8 2 4015 5, FRATTSEA SR 9 (W
115 1/O #4E) BATHE R4

far s
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ENEGFER, ARG & C ER S0P printfQ e ¥ b5 B, w2 printk(). {22, Wi
o printk () BRE B H A TR P AS0, Bk ks Fag AR —Rr H BN, AR s HAEE BB
Hon s SR

TS printk #is A MBS, WZ—IG 8 ML, e N 2w o R RIR e q, Nizsik
FELINAL S 4 DEFAULT_MESSAGE_LOGLEVEL. W54 7tk int console_loglevel 25 & /M ik,
HEM ST EESS o Wik syslogd # klogd ~FH EREAEIZAT I, WIAE 2 mdsdl G, HEMs
BB fnidt/var/log/messages X ff. klogd HANEENAZIHE, syslogd AbPEHAR RS S, LWy R

RS

2.4 W% F,include/linux/module.h /15 )% MODULE_PARM(var,type) Fl T [a it ar 17 350
var NEZZHMENA RS, type JRE M4 B [min[-max]]{b,h,i,l,s}. min } max M T%*/x
MSHONEH RS, RV BA T E AN EER; b: byte; h: short; i: int; I long; s: string.
TERAL N RZAELS, P o] DA A s — S 24

insmod modname var=value

WHRMH P RIRE S, var BB s SR EE (E .

2. AT B YK BNFE P

Linux T8 &SRB FE P 3 AL U0 — A58 A AT 25 B s B ARl I IX S8 pR M8 43 Windows IR & 454 F
WS —R. AENHRRTER, s HE— &S0, N TR n] LG54 5 0 S A — A 4 %
HATERE, W open (). close (). read (). write () %%,
Linux 2R 0 38 AR MIRE & . PRI ST B AOE R LA A e gk AT ik
T AU CAEEAN B 2 X T AT o P45 A B SR BT AR XS PR T 2
THFRATRE R — AN AEE T R AR PR A XS A A 4 N E 4 R4 E int global_var, 1
XA AT gobalvar”. X“gobalvar”i 4 1 5 AR E R e X Hrh 4 Js 78 & global_var f#4f .
UKBN R A2 WAL IR 007, DRI BRAT T 7 247 FS IR DA 64k R A, 1% oK 250 SR 58 On) T4 W& IR AL,

TAE, JFHH register_chrdev() &E0EM 784
static int __init gobalvar_init(void)
{
if (register_chrdev(MAJOR_NUM, " gobalvar ", &gobalvar_fops))

{

/] MR

ks
else

{

/] M)

ks
b
Hrp, register_chrdev e+ 112% MAJOR_NUM Jy 1445, “"gobalvar” 4 # 44, gobalvar_fops &
FU 5 FEA B BN 1 L S5 44, 28780 file_operations. 4 gobalvar #Hi iz, gobalvar_init ##47,
BRI N R EL register_chrdev, JRIKENFE P IIEA N D SUEREHEBUE N AZ IR s ik, e P
HEFEXZ A PAT RS H I E N D bk
EGREER ) 4R 4k oA B0 Y. 1R il e AR R S 28 pR 50, 75 E5 ] register_chrdev() (N e i %" unregister_chrdev():
static void __exit gobalvar_exit(void)
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{
if (unregister_chrdev(MAJOR_NUM, " gobalvar "))

{

/1. VBRI

b
else

{

//.. I

b
b
B NAZ AT I D Ge, file_operations 44 & LU i AR Aol oK, (02 K2 B0 SR ahfe e HoE R T
P88 W AR KDL, ERAE EEAN 4 open (). release (). read (). write (). ioctl ().
llIseek(). poll()&.
openQ R XA FHR AT open() RGN, FIHHIKSFE T 1) open () MR%L:
int (*open)(struct inode * ,struct file *);
Hh 24 inode N ARSI inode (Ry14580) 4iMMREr, 24 file £4R mX— B & TS5 MK R
£l open() 1 3 BT & i e A AL FE B ADIR S« B0UE IR B 4% 5 IR AV (ki &5 v LU MINOR(inode-> i
- rdev) MAH). EHMEH s RERE A RIS HAT I DUIR [FPR S (0 FLomilidy, MBERRAFAEAR) 55
release QR Mi)a—MT AT P EEREHUT close () RGN, WK F SR 30 FE 71 release ()
PRI
void (*release) (struct inode * ,struct file *) ;
release pRIAL) T AT 550G BRGSO N /4R« RIS F P B SCHE R 5 I S A7 4%
read QER% X RRRRSCHT AT read() RGN, K HIIRERERS read() Rk
ssize_t (*read) (struct file *, char *, size_t, loff_t *);
F R W4 P SR RS o % e B R AT IR O NULL B R, ¥ S 30 read RS0 H 4 IFIR M -EINVAL
(“Invalid argument, FEEZSED o BRECGR MR E RS D EEHUR F 50 GRIPHE A signed size”$i#s
KA, WH UL HART6 LB .
globalvar_read &% A% 18] 5 FH P 203 (] ) A7 AS BT A B 2R 2 9 I 23 IR ek 4
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( ) R YR SRRSCHHT write () RGORAR, KRR T write () AL

ssize_t (*write) (struct file *, const char *, size_t, loff_t *);

) Vo R EA . WA XA AL, write RGEUHI 1 IR P IR [A]—AN-EINVAL. i G [AlE AR, )
TR E N1

globalvar_write p&# A% 2% 8] 5 L 5 18] (1) N AR A B R S0 B 55 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) BRE ZRHULRRIIEHIR L, W LU IS & ) B A i 5 E B BN B A IR (E R, s Y
o

int (*ioctl) (struct inode * ,struct file * ,unsigned int ,unsigned long);

unsigned int 24Uk A IRBN ML P EEHAT IR dr 2 AR, B EE X, unsigned long 22500 AH N ) iy 44
Bt %, BT DA | FREFA . IR A AR foctl AT, K AR A AZ R TG U SK, joctl &
G ER % (-ENOTTY, “No such ioctl fordevice, % # LIt ioctl @4") o M1 HAZ%¥ & )5 iR 0]
— A EETUE, A AR [R5 1 TR e DA s TR e o

liseek Q BHUZ R B KRB SOOI T G0 &, IR BN GERD R EMERE],  J5EA,:

loff_t (*llseek) (struct file *, loff_t, int);

pollQ &% poll J5ik2 poll i select XA~ RGEH ) s Bl, HIkR AWM B2 il Silinl s, sl
AT MR RS, AR -

unsigned int (*poll) (struct file *, struct poll_table_struct *);

FATHRAE" Ve ot U BHZE L5 AR FHZE BRAE " — 70 12 R HdbA T SE VR A KA 4

W % “gobalvar” [¥] IK Z)) #£ J¥ 1) iX L% p& %0 N 4 J) iy 4 4 gobalvar_open . gobalvar_ release .
gobalvar_read . gobalvar_write . gobalvar_ioctl, It % 7% “gobalvar” [ 5 A N 1 /5 45 0 AR 5
gobalvar_fops I K-

struct file_operations gobalvar_fops = {

read: gobalvar_read,

write: gobalvar_write,

+

iR ACE % gobalvar_fops BIHIMR T EH A ZbrHE C P RFIF), 8T GNU ¥ @ik,

531 globalvar.c SCAFRARS W T

#include <linux/module.h>

#include <linux/init.h>

#include <linux/fs.h>

#include <asm/uaccess.h>

MODULE_LICENSE("GPL");
#define MAJOR_NUM 254 //T&%&"5

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*);

[/ HIUEAL T 75 % 45 IR B 1) file_operations 45 k)44
struct file_operations globalvar_fops =

{

read: globalvar_read, write: globalvar_write,
3
static int global_var = 0; //“globalvar”# &[4 48 &

static int __init globalvar_init(void)
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{

int ret;

VIRER) g5 &L e

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;

/RS £ IR E))
ret = unregister_chrdev(MAJOR_NUM, "globalvar");
if (ret)
{

printk("globalvar unregister failure");
+
else
{

printk("globalvar unregister success");
+
+

static ssize_t globalvar_read(struct file *filp, char *buf, size_t len, loff_t *off)

{
//* global_var M A% 2% ) 52 i 21 ] 47 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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{
/7% ] 22 T R Hos 5= 21 A % 22 (8D 1) 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

e, BT
inmod globalvar.o
hn#k globalvar f&tk, FfiZfT
cat /proc/devices
KB A Z 1 TY254 globalvar”—47, W KA.
B ATRT LAIEAT

mknod /dev/globalvar ¢ 254 0
OB AL, H iR S/ dev/globalvar IX AN A2 it il LY n) 25X A4 R AR Sl e & 7. s —MH
JIAFERE globalvartest.c Sk IE Fik ¥ 4%
#include <sys/types.h>
#include <sys/stat.h>
#include <stdio.h>
#include <fcntl.h>
main()
{

int fd, num;

//41 71" /dev/globalvar”

fd = open("/dev/globalvar", O_RDWR, S_IRUSR | S_IWUSR);
if (fd!'=-1)

{

// ¥k 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));

// kL globalvar
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read(fd, &num, sizeof(int));
printf("The globalvar is %d\n", num);

//><I1"/dev/globalvar”
close(fd);
b

else

{
printf("Device open failure\n");
b
b
A% w8 Y Lo
gcc -o globalvartest.o globalvartest.c
BT
./globalvartest.o
A LUK I globalvar” & #5 i LUER s .

3. BLAR UK ) I A

TEIRBNRE R, 2 2N ERE R N U7 [l AH R (R BN IR RE b K4 JR AR o — P B R L2880, mlfess
IR TR, P IRAT A0 3 S R AT I A ). Linux PYAZ ik I A 45l R a5 VR et 4
i (LR ZHOHRAE N BFBED .

Hest 515 5 m REOMAR", RPN e hte ERARRIE, SAR ARSI A ST SEINLE 58 A
—F, AT —%,

H AN 25 DR F IR, 2R BB 20 AT oo yr, WAE Rl — BRI A 27 1% A e Or
Fr# OB r o, N E e S e I TR A S 5 R U A AR, e AR IS AT A A 2
BRAESRAF . Xl BT AR,

B2, LwfE s, b AeBl, EmnZl, &2 e —MrbE, IR mn 265 2 Hged — T
BT X2 e TR 2R

BT RS SESERN FRR A, — RIS, ARBUE S TORRE MAEE R 0L, &l AR BRSO A
& T Bl S TR AV CHIE O, o UREERERE | NSO o R Ok 4 i L= B U U AE e RS SCiinl
RS LB S5 RER R ZIE B8R, A R S SR i U7 il I () AR R, A BB i A kR H2, R
PR BRI T EAE TR W LR Sy IR) CRO AR JECE 5 B o B A 3R g R TV S B b D, i 204 B et
555 EAHCH APT £ 247

EXfETE

struct semaphore sem;

B ESE

void sema_init (struct semaphore *sem, int val);
ZERBWIIEE TR, JFRCES 55 sem W{E R val

void init_MUTEX (struct semaphore *sem);

RN T — A F8, et 5@ sem ME®WEA 1, [T sema_init (struct semaphore
*sem, 1);

void init_MUTEX_LOCKED (struct semaphore *sem);
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R A TG — A B8, (HEiE 5 & sem FIH'E N 0, % [FT sema_init (struct semaphore
*sem, 0);

TR

void down(struct semaphore * sem);

R T 95 55 sem, B4 FEUENR, PILARELE I b H SO

int down_interruptible(struct semaphore * sem);

ZEE ) RE S down KL, AR 4N, down ANEEHE(E 5 4THT, {H down_interruptible Be# 15 1 Hr;

int down_trylock(struct semaphore * sem);

ZRRH A 5 sem, WIRAEESLZIZRAT, AT %A SR IFRM 0, AW, R&FEEO H. AT
O AR, T AR R W BRSO

BifESE

void up(struct semaphore * sem);

ZRRHORE U 5 5 sem,  MRESEAF

5 B EBIAH R ) APT -2

& X B Test

spinlock_t spin;

64 B et

spin_lock_init(lock)

2 T 3haHIa6 0 F s lock

K15 B et

spin_lock(lock)

ZE R TR AlES lock, WURAEWSZEIIRAEE, et S bak ], 0], ek e, EEZ B e IR
REHE R

spin_trylock(lock)

2R AR A B8N lock, W RESZ I SRAF B, B R BITIR A EL,
R B et

spin_unlock(lock)

AR el lock, &5 spin_trylock B spin_lock Pic i H ;
bRtz Ah, A4 E e H T s o0 R K APL.

N HEE AN IE RIS . B, {8 globalvar IRENFE e, FAiTar BLE A5 5 f ok HI4 int global _var
(3T Vsia), R gy R URACRY .

#include <linux/module.h>

#include <linux/init.h>

#include <linux/fs.h>

#include <asm/uaccess.h>

#include <asm/semaphore.h>

iy

WSZRIR A, 52 bR EASE R B AT #E

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)
{
/1RG5 =
if (down_interruptible(&sem))
{

return - ERESTARTSYS;
¥
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//* global_var M A% 2% ) 52 i 21 ] 47 8]
if (copy_to_user(buf, &global_var, sizeof(int)))

{
up(&sem);

return - EFAULT;
b

[IRETBUE  &
up(&sem);

return sizeof(int);

¥

ssize_t globalvar_write(struct file *filp, const char *buf, size_t len, loff_t
*off)

{

[1FAHE S =

if (down_interruptible(&sem))

{
return - ERESTARTSYS;

b

/% 2% 8] a5 21 A% 5 [R] (Y) global _var
if (copy_from_user(&global_var, buf, sizeof(int)))
{

up(&sem);

return - EFAULT;

b

ki e
up(&sem);

return sizeof(int);

¥

module_init(globalvar_init);

module_exit(globalvar_exit);

Bk, 145 globalvar BREhFE 714 il open() Al release() &%, FHAeI: b4 Bl A e BOR (R 5 4 Jm AR e
int globalvar_count it 34T FF B 24 M EEFE S 10 U5 0] SR SE B ¥ & HUBE B — AN HEFE 4T IF Qb 200 £
globalvar_count i HfiE N 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)

{

[/3R45 B 5
spin_lock(&spin);

[/ A5 YT 1]
if (globalvar_count)

{
spin_unlock(&spin);
return - EBUSY;

¥

globalvar_count++;

/1R A 18

spin_unlock(&spin);

return 0;

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);

¥

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);

¥

module_init(globalvar_init);
module_exit(globalvar_exit);

h T BRI B R R R, AT 3h A BERE r ) 4T IF /dev/globalvar . 15 P AN £ i i
Hi./globalvartest.o Mikfe)e, 24— ikREdTIT/dev/globalvar Ja, Ji4h—MEERTIT R, it device
open failure”, 1 F~K:

4. P& IR ZE 55 R B 28354

PHIEHRAF IR, EPATIRAERAEN, ARG, WL B 2006 L v R A AT 4 . ARPH 2E
B RRAE AR AT B SRR, AR . iR EHREEEN sleep IR, BN EES MBS ITASIRE A,
BB R AL

5 Linux IREhFE 5, AT LS AR BA S (wait queue) SkSzBIFHZERE/E. wait queue R HAE RN —4
FERP I RE AL HIAE Linux WAZIL T, ELABAAI A 3Eati i 250, SR SN S 455, Ree H 5200
KO S0 S SN H L . SERFRAS AT LU SR ED 6 R G B v i), AP TR Linux 55 &4 NPl
& SR DA SR ST
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AR E XBg globalvar”, ‘B LI Z AN HERETIT, HRERAA DN EAN T MR aA

PR e e R A v DAz & s, A5 ) — E R .
#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)
{
/AR 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;
/B HEEAE W RS
wake_up_interruptible(&outq);

return sizeof(int);

¥

module_init(globalvar_init);

module_exit(globalvar_exit);

905 P T P A PIFE RIS, 55— TP 2z /dev/globalvar, % —4N 15 /dev/globalvar. R4
Ja—""x/dev/globalvar #17 THIAZ J5, HI& 1 read 4 fEiR A,
IR 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)); //FE-KPHZE4E iER), FRAFA %% globalvar H%i A
printf("The globalvar is %d\n", num);

[/ E 0, IR H
if (num == 0)
{
close(fd);
break;
ks
b
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b

else
{

printf("device open failure\n");
b
b
BTN
#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));

[/mEHN 0, B

if (num == 0)

{

close(fd);
break;

ks

b
b
else
{

printf("device open failure\n");
b
b
FITFPIA A i, 3 s AT FIR AN RE S, RO A7 58 AN 2o h A N BRI, 25— s (BH.
FE) , BEMIRAESE A 45 globalvar A —AME, 55—t o i H X AME, N
KT EIRHIFE, FRATEN R BE— 5, WG XS FE T 1) read sRELCH -
static ssize_t globalvar_read(struct file *filp, char *buf, size_t len, loff_t
*off)
{
[/3REUE S5 A ek g
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if (down_interruptible(&sem))

{
return - ERESTARTSYS;

b

[P TR P RERH 28
if (wait_event_interruptible(outq, flag '= 0))
{

return - ERESTARTSYS;

b
flag = 0;

/s A B2 5 1)
if (copy_to_user(buf, &global_var, sizeof(int)))
{

up(&sem);

return - EFAULT;

b

[IRETBUE  &
up(&sem);

return sizeof(int);

b

B2z #e wait_event_interruptible(outq, flag != 0)f1 down_interruptible(&sem) iy, XAIKshFL T
WARIATIEAT, SEbp b, A AT BELEPHZE (A R I LN, RIS wait_event 5 down #5762 (I
1o, WARMRAER GRS, ZEBRI T REMEAR K, IXAN IR B T E R 0l B R e AT Y . 488, FRATIDNZIS AT g
b G XA 01 R A !

+ AT A WA B ZE 5 AR L ZE Vs ) BB A OGS, B select Al poll, select Fl poll (A —FE, Ri&#4
BSD Unix 15|, JG#&7E System V 5| A, poll Al select T A 4 RS, LU S R340 72 75 g
XA AT ARBRZE M s ], BT TR SR IR SR P 1) poll eR A SC

IRBNFEFE T poll b e 2 2 i) — > APT 52 poll_wait, AT

void poll_wait(struct file *filp, wait_queue_heat_t *queue, poll_table * wait);

poll_wait & E T TAE &4 Mar b fE s n 2] wait 46 2 M55EF:51% (poll_table) w1, NHEIFRAIL
globalvar 3R 8 —4> poll k&%

static unsigned int globalvar_poll(struct file *filp, poll_table *wait)

{

unsigned int mask = 0;

poll_wait(filp, &outq, wait);

/B 2BV AT ?
if (flag '= 0)
{
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mask |= POLLIN | POLLRDNORM; //#x7~%0dv] 3k 15
b

return mask;
b
TFHEPIN R, poll_wait EEOFABHZE, FEFT poll_wait(filp, &outq, wait)ix Ak i = B IFA &l — H 2%
5 outq f5 5B, EIFERIPHIESNE R EZK select/poll % 5e ). select/poll 48— MEHA
FEATF LR T I B T EATT E 20 poll SCHF R A LU BT R I AN MR ISR R . A T T
T IS s gt s, WA AZEE T IS G schedule) ik cpu #E ABHZERZS, schedule i [F] 45 F kA
IR S A AT DUEAT, Wit s BN, HEEE— N wsiss, select/poll #L R [H],
TGS — A P 2 N R PP R RS 5 SRS 727 h 2R 31 BSD Unix Hg | AT select s, s .
int select(int numfds, fd_set *readfds, fd_set *writefds, fd_set *exceptfds, struct timeval
*timeout);
ILrh readfds. writefds. exceptfds 437l /& 4% select() WAL AL 5 RS AL BE () SCAE IR FF 455, numfds
(AR A T A £ 1R A e o TR SO IR A D 1. timeout 4002 — M5 1) struct timeval 28R 454, & rT LA
fif select()7E554F timeout I [A] 5 45 B AT SCFRIA R HE# L Wk M) . struct timeval % 45442 «
struct timeval
{
int tv_sec; /* seconds */
int tv_usec; /* microseconds */
+
Brittz Ah,  JA TR A8 H T 21 API:
FD_ZERO(fd_set *set)——iGkxr— AN SCH-IASRTAE
FD_SET(int fd,fd_set *set)——$— AN U IR IMASCH IR R AR
FD_CLR(int fd,fd_set *set)——¥— U IR KT A SO IR FF AR T s
FD_ISSET(int fd,fd_set *set)——Jllbi ST IR R AL 754 B AT
IR AR A /dev/globalvar Wik, (FERE T 5 MRS R, A 5 FR AT T
B, M4t 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 & & A
FD_ZERO(&rfds);
FD_SET(fd, &rfds);
[/ CEE I TR R s
tv.tv_sec = 5;
tv.tv_usec = 0;
select(fd + 1, &rfds, NULL, NULL, &tv);

[/ R RS ?

if (FD_ISSET(fd, &rfds))

{
read(fd, &num, sizeof(int));
printf("The globalvar is %d\n", num);

[N 0, B
if (num == 0)
{
close(fd);
break;
b
ks

else
printf("No data within 5 seconds.\n");

b
+
else
{

printf("device open failure\n");
+
s
FFRA i, oy isiT e — A% globalvar #1475, — A LidREFx) globalvar #4712, MRS
uiizh globalvar fir N —/ME 5, Se&um r Bt ek % s, MIRA1IELE 5 ¥ A AR, “No data within 5
seconds”7E 3 £ v i
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