ByEH - etk

IRE ) £ B B SR




o O b WODN P

~N oo o~ WO B

C++

Microsoft Visual C 6.0

M icrosoft Visual C++ 6.0



10
11
12

A

B
C
D

Microsoft
COM

M icrosoft Visual C++ 6.0



M icrosoft Visual C 6.0



main



o =T | 220

CON I MU oot e e e e e e e 224
O - W T 8 e 225

110 ] R 227



return
switch
try-except
try-finally
while
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(1) ({}) (0) ()

(vertical tab) (newline)
(white-space),



o / (*)(
, , : " (*1)

/[* Comments can contain keywords such as
for and while without generating errors. */

printf("Hello\n"); /* Comments can go here */

[* MATHERR.C illustrates writing an error routine



* for math functions.
*
[* Comment out this routine for testing
/* Open file */
fh=_open("myfile.c",_ O_RDONLY);

*/
/.
: : * [

#endif

Microsoft -
Microsoft (/1)
/Za(ANSI ) ,
/[l Thisisavalid comment

(/1) :

Open file

),

#if



/I my comment \
I++;
A+t
Microsoft C M icrosoft
Microsoft
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Microsoft N

C CTRL+Z

Microsoft
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CTRL+Z



auto
break
case
char
const
continue
default
do

Microsoft
ANSI C
.Microsoft

Microsoft C

double int
else long
enum register
extern return
float short
for signed
goto sizeof
If static
M icrosoft

ANSI

struct
switch
typedef
union
unsigned
void
volatile
while



asm dilimport? _int8 naked?

_ based? __except int16 _ stdcall
_cdecl _ fastcall _int32 thread?
_declspec _finally _int64 try
dllexport? _inline _leave
1.__based 32
2. __declspec
Microsoft :
/Za (ANSI ) M icrosoft
,Microsoft
M icrosoft ,
ANSI :
: dlilexport dllimport naked thread, _declspc

Microsoft
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,result : main printf

void main()

{
int result;
if (result!=0)
printf("Bad file handle\n");
}
, , goto (
3 1] b 5 1 7 [1] goto

_abcdefghijklmnopqgqrstuvwxyz
ABCDEFGHIJKLMNOPQRSTUVWXYZ



0123456789

(
) ANSI
6 : (
(
Microsoft o
ANSI 6
) 31 : M icrosoft C
247 ANSI
( )
Microsoft
C
add
ADD
Add
aDD

Microsoft R



ANSI C

Microsoft

Microsoft

ANSI

J

count

templ

top_of page

skipl2
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Microsoft

2 11 ” [11 ”
16 char,
, wchar t ;
L"hello" wchar t 6
{L'h",Le’,L’I",L"I",L"0",0}
(Unicode)

mbstowcs mbtowc wcstombs wctomb

C 7 ASCII : |SO 646-1983



Invariant Code Set (trigraph) C | SO(
) Invariant Code Set
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27=
22(
22/
2?2)

>|—|/|—|:H:

??
?2?<
?7?!
27>

] =~ —

?7?-
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What??!:
printf(* What??I\n");
What|,

printf(What?\?!1\n");
printf
?7?

?7?

printf
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15.75

1.575E1 /*=15.75*/
1575e-2 /[*=15.75*/
-2.5e-3 /*=-0.0025*/
25E-4 /*=0.0025*/

(-),
long double
f F L
, float;
100L /* long double*/
100F /* float*/
100D /* double*/
M icrosoft C long double
float long 3

),
float double Ilong
double f F
, long double
double double



.0075e2
0.075el
.075el
75e-2

Microsoft

1.2 , FLOAT.H
1.2
FLT_DIG q q 6
DBL_DIG 15
LDBL_DIG ; 15
FLT_EPSILON X, x+1.0 1.0 1.192092896e-07F

DBL_EPSILON
LDBL_EPSILON

FLT_GUARD
FLT_MANT_DIG

FLT_RADIX

2.2204460492503131e-
016
2.2204460492503131e-
016

0

24



DBL _MANT_DIG

LDBL_MANT_DI
G

FLT_MAX
DBL_MAX

LDBL_MAX

FLT _MAX 10 _E
X P
DBL_MAX_ 10 _E
X P
LDBL _MAX_10_
EXP
FLT_MAX_EXP

DBL_MAX_EXP
LDBL_MAX_EXP
FLT_MIN
DBL_MIN

LDBL_MIN

,10

,FLT_RADIX

53

53

3.402823466e+38F
1.7976931348623158e+3
08
1.7976931348623158e+3
08

38

308

308

128

1024

1024

1.175494351-38F
2.2250738585072014e-
308
2.2250738585072014e-
308



FLT _MIN_10 EX
P
DBL_MIN_10_EX
P
LDBL_MIN_10_E
X P
FLT_MIN_EXP
DBL_MIN_EXP
LDBL_MIN_EXP
FLT_NORMALIZ
E
FLT_RADIX
_DBL_RADIX
_LDBL_RADIX
FLT _ROUNDS
_DBL_ROUNDS
_LDBL_ROUNDS
1.2

Microsoft

,10

,FLT_RADIX-

-37
-307
-307
125

1021
-1021

10)
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opt
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0123456789

abcdef
ABCDEF
uu
| L
64
164
(
1 )
0 :
Ox1C /* 28

034/* 28

0Xx

opt

opt

(-),

0X ,

*/
*/



/*

10
132
32179

[*
012
0204
076663

/*
Oxa

0x84
0Ox7dB3

/*
10L

*/

*/

x|
0x7DB3
I L
unsigned
long
x|

long



79L

* */
012L
0115L

* */
Oxal OXAL
0X4fL Ox4FL

* */
776745UL
778866LU

(-)

° int long int unsigned long int

I nt unsigned int long int unsigned long int
° u U unsigned int



unsigned long int

° I L long int
unsigned long int
° u U I L unsigned long int
Microsoft -
1.3 : LIMITS.H

Microsoft C , 8 16
32 , , 3 °“



1.3

CHAR BIT

SCHAR_MIN
SCHAR_MAX
UCHAR_MAX

CHAR_MIN

CHAR_MAX

MB LEN_MAX
SHRT_MIN
SHRT_MAX
USHRT_MAX

INT_MIN
INT_MAX
UINT_MAX
LONG_MIN

signed char
signed char
unsigned char

char

char

short
short
unsigned short

int

int
unsigned int
long

-128
127
225(0xff)

-128; /J
0

127, /J
255

2

-32768

32767

65535(0xffff)

-2147483647-1
2147483647

4294967295(0xffffffff)

-2147483647-1



LONG_MAX long 2147483647
ULONG_MAX unsigned long 4294967295(0Oxffffffff)

‘M icrosoft
Microsoft
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C
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\a\b \f \n\r \t\v

VAT NN?
\ X
L Int
97 61
’ [11 1 L
wchar t, STDDEF.H
charschar=" x' ; [* *

wchar_t wchar=L" x' ;/* *



16 ,
char

(\)

1.4 ANSI

(\?)



\a ( )
\b
\f
\n
\r
\t
\v
\'
\"
\\
\?
\ooo ASCII
\xhhh ASCII
Microsoft -
1.4 :

Microsoft
, ESC



(\033)

, (\v \f)
(\) , ( RETURN)
(\), ,
#define assert(exp) \
((exp) ? (void) 0: _assert(#exp, _FILE_ , LINE_ ))
\ooo ASCII
, \xhhh ASCII
, , C (\b) \010( ) \x008(
) ASCII
0O 7
3
, , ASCII
\10, A \101, ASCI|

: \x 8
\x08 \x008



wchar _t

#define Bell

"\xabc" /*

"\xab" "c" [*

unsigned char

!

\x07'

*/
*/

opt



L n S opt

(") (\)

char amessage="Thisis astring literal.";
1.4

(V)
(\) :

char ( char[])( wchar t
( wchar_t[]))
char 1



( W)

Microsoft 5

Microsoft

: RETURN

"Long strings can be bro\
ken into two or more pieces."

"Long strings can be broken into two or more pieces.”

IGf(

\O



(\n),

“"Enter a number between 1 and 100\nOr press return”

printf("This is the first half of the string,"
thisis the second half");

"Thisis the first half of the string,thisis the second half"

( 3 "
) , ,

char *string="This is the first half of the string,"
"thisis the second half";

printf("%s",string);
6 :

, ANSI C
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#define:
#define MAX 100

#tdefine
#teli T
#telse

Microsoft 5

Microsoft C
alloc_text

auto_inline
check _stack
code_seg
comment

MAX

#tendif
#error
#ifT

data_seg

function
hdrstop
include _alias
inline_depth

100 C
#ifdef #line
#i1fndef #pragma
#include #undef

optimize

inline _recurs setlocale
Ion

intrinsic warning
message

ptimize

pack



Microsoft C
2 [13 ”
Microsoft

3 1 b 1

.main find count

void main()

{
}

int var=0;
double val[MAXVAL];

char find(fileptr)

var

val



{

}
int count(double f)
{
}
var val find count
main (
( )
6

({})



C static extern printf C STDIO.H

main max , main
main

/*********************************************************

FILEL1.C - main function

**************~k****~k****~k*********************************/

#define ONE 1

#define TWO 2

#define THREE 3

#include <stdio.h>



int a=1; [ *
int b=2;
extern int max(int a,int b); [ *
int main() /[ *main
{
int c; [ *
int d;
extern int u; [ *
*/
static int v; [ *
int w=ONE,x=TWO,y=THREE;
int z=0;
z=max(x,y); /*
w=max(z,w);
printf("%d %d\n",z,w);
return O;
}

*/

*/

*/

*/

/*********************************************************

*/

*



FILE2.C - defination of max function

**********************************************************/

int max(int a,int b)

{
if (a>b)

return(a);

else

return(b);

}

FILE1.C m ax

#define

1 2

FILE1.C

0

FILE1.C

/~k
main
ONE TWO
STDIO.H,
a
a b u
FILE2.C m ax

max

max
THREE

printf

b,

*/

FILE1.C

#include



main

, : exit
Visual C++ 6.0 "

main

main

main

exit

(main)

M icrosoft Visual C++ 6.0
main

main

main

main

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

main
argc

argv
envp

C

argc

wmain main

Microsoft

return



main wmain”
wmain
Microsoft =
; main
: wmain
main
main wmain :
wmain argv envp
wchar_t * : ;
wmain(int argc,wchar_t *argv[],wchar_t *envp[])
main ,
( _wgetenv  _wputenv )
MBCS :
_wputenv _wgetenv ,
_wenviron : _environ
, (MBCS ) ,
: wmain :
_wenviron __putenv

MBCS(ASCII) : _environ

getenv



MBCS
Visual C++6.0
Microsoft

main wmain
argv
(char **argv)
(wchar_
NULL(
C++6.0
Microsoft R
envp
envp

(char **envp)
(wchar_t *invp[])
NULL *

M icrosoft Visual C++ M icrosoft

argc ,
,argc 1
main( wmain) (
3 ‘ ” ! ") argv
char (char *argv][]) char
wmain,argv wchar t
t *argvl[]) wchar t (wchar_t **argv)
(argv[0]) , (argv[argc])
“ Microsoft Visual
” “ getenv” )
char (char *envp[]) char
wmain , envp wchar_t
wchar_t (wchar_t **envp)
main wmain “



_putenv _wputenv ,

getenv/ _wgetenv _environ _wenviron ) , envp
envp C ANS , C++

Microsoft

Microsoft -
C ; (?) (*)
_setargv( _wsetargv)
argv
_setargv setargv.obj
_setargyv wmain , wsetargv.obj
setargv.obj wsetargv.obj , /link , :
cl typeit.c /link setargv.obj
(
)
: QY

Microsoft



Microsoft

M icrosoft C
o
o ’
7 (A)
® V) ")
. b}
® , argv
(\\) : ")
® , argv
(\\) )
argv ")
argv : 2
3 ARGS.C
argv[1l] argv[2] argv|[3]
"a b c" d e ab c d e
"ab\"c"™ "\\" ab"c \ d



a\\\b d"e f"g h a\\\bde h

fg

a\\\"b c d a\"b C d
a\\\\"b c" d e a\\b c d e
/* ARGS.C

* argc argvenvp
*

*/
#include <stdio.h>

void main(int argc, * argv */
char *argv|[], [* */
char **envp) I */
{
int count;
/* */

printf("\nCommand-line arguments:\n");
for (count=0;count<argc;count++);
printf("argv[%d] %s\n",count,argv[count]);

I* */



printf("\nEnvironment variables:\n");
while (*envp!=NULL)
printf(" %s\n",*(envp++));

return;

Command-line arguments:
argv[0] C:\MSC\TEST.EXE

Environment variables:
COMSPEC=C:\NT\SYSTEM32\CMD.EXE

PATH=c:\nt;c:\binb;c:\binr;c:\nt;c:\system32;c:\word;c:\help;c:\msc;c:\;
PROMPT=[$p]
TEMP=c:\tmp
TMP=c:\tmp
EDITORS=c:\binr
WINDIR=c:\nt
Microsoft



_wsetargv),

_setargv(

main
_wsetargv)
_setargv _westargv
envp
_setenvp( _wsetenvp)
C _spawn

_setargv(

_exec

_setargv

_wsetargv



static

static

) ( )

static)
static
static,



(

static

M icrosoft Visual C++ 6.0 ”

malloc

malloc



2.1

static

goto



#include <stdio.h>
inti=1; [*i
int main() /*main
{
printf("%d\n",i);/*
{

1(

static

extern

static
extern

extern
static
auto
register

*/
*/

/*

*/



int 1=2,j=3; [* i
printf("%d %d\n",i,j); /*

/~k
int i=0; [* i
printf("%d %d\n",i,j); [*
} [*
printf("%d\n",i); /[*
} [*
printf("%d\n",i); /*

return O;

")

2,3

0,3

2(

1(

*/
*/
*
*
*/
*
*/
*/
*/



static

extern

extern

static



case

extern

C++*“
“ Microsoft Visual C++ 6.0

goto



typedef

struct

(typedef)

student

struct student {
char strdent [20]

union enum
(-> )
student
(
):



int class;

int id;

} student;

student
student

struct

.student






/*

opt

opt opt
opt M icrosoft */
opt

opt



A“ C 5
: ’const volatile
int const’*fp;
fp (const)int
, ({1 (*) (0)
(

M icrosoft

extern



extern ,

( )
_declspec : :
_declspec :

C auto extern register static
typedef ,Microsoft C _ declspec
typedef _ declspec “ ”

typedef “ typedef ” declspec

: Int



auto
register
static
extern

) © L

volatile

static”

automatic”

const

volatile



typedef

__declspec( )/*M icrosoft */
_declspec :
auto register static extern
typedef  declspec 4 :
typedef : “ typedef )

_declspec :



( static

)
(H 1 )
() static
static
staticint k=16
static int k;
o
(
extern

auto register

static

]

static



static

static
),
static
static
static,
extern
extern

extern

static

static

extern(



o extern ’

( extern

/************************************************

SOURCE FILE ONE

*************************************************/

externint i; [* i,

void next(void); [/* */

void main()

{
I++;
printf("%d\n",i); /*i 4* ]

next();

inti=3; I*i */

*/



void next(void)

{
I++;
printf("%d\n",i); [/*i 5%/
other();

/************************************************

SOURCE FILE TWO

*************************************************/
externinti; /* I, */

/*i */
void other(void)

{

I+ +;

printf("%d\n",i); [/*i 6*/

int i=3;
i 3
extern



extern int x;

int x=0;

auto

auto

auto

main

auto

next

other

auto

auto
auto



auto ( auto register

)

static ( static)
static auto
auto

register

Microsoft —
Microsoft C/C++ ,
register ;
(&), register

Microsoft

static
static ,
, : static ,

static , 0,
Sstatic :



extern

extern

#include <stdio.h>
inti=1;

void other(void);

void main()

{
/* i,
externinti;
/* 0,a
static int a;
/* b

register int b=0;

*/

main

extern
, extern

*/

, *l



[* auto */

int c=0;

I* 1,0,0,0 */
printf("%d\n%d\n%d\n%d\n",i,a,b,c);
other();

return;

void other(void)

{
/* | */
static int *external _i=&i;
[* i , [ */
inti=16;
/* a other */

static int a=2;

a+=2;

/* 16,4,1 */



printf("%d\n%d\n%d\n",i,a,*external i);

}
other
external |
i
i
a ,
a

Microsoft

static
static

static

static

1

1,
static
O O

static

external i

other

extern

0

main
a

static

16

extern

auto

main



Microsoft

® static
static ,
static
o extern
static)
extern
o extern
Microsoft -
Microsoft extern static

Microsoft

void



char
short

Int

long
float
double
signed
unsigned

typedef
signed char signed int signed short int signed long int
unsigned enum “ " float double long double

I nt
signed unsigned : enum :
: : signed int
unsigned int : int signhed
long short long int short int



void

Microsoft N
AN SI : short int
,  Microsoft C
int myfunc();
short myfunc();

int *pi;
short *ps;

ps=pi; [* */
M icrosoft C

signed int *pi;

unsigned int *pu;

pi=pu; /* */
void ( )
void : void ( ) void



void

ANSI ,void ** int ** void *
Microsoft
typedef : “ typedef
3.1 , ;
char : ,char signed char
3.1
signed char! char
signed iInt signed, int
signed short int short, signed short
signed long int long, signed long
unsigned char -
unsigned int unsigned
unsigned short iInt unsigned short



unsigned long int unsigned long

float -
long double? -
1. char ( /1J ),
2. 32 ,Microsoft C long double double
Microsoft -
/J char
,char unsigned char :
char
: i nt
ing ,char 0
Microsoft
const
voatile :

const volatile

signed char

char

signed

1



typedef volatileint VI;
const int ci;

typedef int *i, volatile *vi;
float f, const cf;

const
volatile
const volatile

int const *p_ci; /* int * [
int const (*p_ci), [/* int * [
int *const cp_i; /* int */
int (*const cp_i); /* int */
int volatile vint; /* volatile */

const

volatile



const volatile:

const )
typedef const
, const iInt const
const const
, volatile
volatile
volatile, int volatile
1/0
volatile
volatile, volatile

const volatile,



*( ) M icrosoft
Microsoft 5

_declspec(thread) char *var;
char , declspec * ,var
Microsoft

opt



opt:I
opt)

opt

opt

(*)
[1.



int list[20] /*
char *cp; /* char
double func(void) /*

*/
int *aptr[10]; /*
Microsoft -
M icrosoft C

Microsoft

opt

list,20

10

*
func

*/

*/

double

var;)



int x,y; /* int

int const z=1; /* int
X y
Z 1,

unsigned long reply,flag; /*
: reply

void

*
* [
int

flag

typedef

z
0

reply flag

unsigned long

*/



enum

ANSI C

enum
enum
enum

enum

typedef

optl

#define

int

int



( +1)

int

, mull Zero



enum DAY /* */
{
saturday,/* day workday */
sunday=0,
monday,
tuesday,
wednesday, /*wednesday 3 */
thursday,
friday
} workday;
0 saturday sunday
1 ) : DAY
today:
enum DAY today=wednesday;
DAY
DAY

workday=(enum DAY) (day_value-1);
C :
enum BOOLEAN/* BOOLEAN */



{
false,/*false=0,true=1 */
true

¥
enum BOOLEAN end_flag,match_flag; /* BOOLEAN * |
enum BOOLEAN {false,true} end _flag,match_flag;\

enum BOOLEAN {false,true} end flag;
enum BOOLEAN match_flag;

iIf (match_flag == false)
{
[* * |
}

end flag = true;

response
enum {yes, no} response;



struct
union

opt{

opt



opt

typedef

void



struct a
{
int x;
struct b
{
inty
} var2;
} varl;

struct avar3;

struct b var4;

struct employee/* temp

{

*/



char name[20];
int id;
long class;
} temp;
employee ,hame id class name 20
;id class int long employee

struct employee student, faculty, staff;

:student faculty staff
employee,
struct/* a*/
{
float x,y;

} complex; [* complex*/
complex float X Y, ,
struct sample /* X */
{

char c;

float * pf;

struct sample * next;



next

struct
{

int x;
inty;

} mystruct;

struct somestruct

{

struct /*
{
int x,y;
} point;
inttype;
}owg
Microsoft

*/

char
(sample)

float



struct

{

[1;
i

struct s

{

float y;
struct

{

int a,b,c;

b

char str[10];

si zeof

0



} *p_s;

p_s->b =100;

Microsoft
signed int

/*s *

opt:

int,

unsigned int

0,

(&)



int
short a:17, /* I*/
int long y:33/* I*/
screen.:
struct
{

unsigned short icon : 8;
unsigned short color : 4;
unsigned short underline : 1;
unsigned short blink : 1;
} screen[25][80];
2000 : :icon color
underline blink

Microsoft N
int M icrosoft ANSI C
char long (signed unsigned) long short



char(signed unsigned)

struct mybitfields
{
unsigned short a : 4;
unsigned short b : 5;
unsigned short c : 7;
} test;

void main(void)
{

test.a=2;
test.b=31;
test.c=0;

}

00000001 11110010

cccccccb bbbbaaaa

8086
Ox01F2 OxF2, 0Ox01



Microsoft

Microsoft o
% ==0
1 2 4
IZp[n] #pragma pack
IZp[n] : n
(n) :
min(n,sizeof( ))
n IZp[n]
/Zp8 pack

, pack
1 2 4 8 16



pack
Microsoft C
[Zp[n]
Microsoft

struct
union

opt {

long



union

int

union sign/*
Int svar;
unsigned uvar;
} number;

opt

opt

float Int

*/

void

float

float



sign
svar

sign
union /*

{

struct
{
unsigned int icon : 8;
unsigned color : 4;
} windowl;
int screenval;
} screen[25][80];
screen
:Window1l
icon

2000
screenval
color
screenval
Microsoft R

struct str

screen

uvar

*

windowl
screenval int
int windowl

number

number



int a,b;
union /* */
{

char c[4];

long I;

float f;
}s
char c_array[10];

} my_ str;

my_str.l == 0OL; /*my_str

struct x

{
int type _tag;
union

{

int X;

*/



float y;

Microsoft

u
{

X

nion /*

char *a,b;
float f[20];
} X,

float

*/

char
20

char



opt?

opt

[ oot

void



char A[2][3];

(I1)

I8



float matrix[10][15];
matrix, 150
struct{
float x,y;
}complex[100];

extern char *name[];

char
Microsoft 5
STDDEF.H size t
OX7CFFFFFF

Microsoft

, float

100 :

name

size t
unsigned int,

0x00000000



opt

)
[ opt]
( )
( opt)
opt

opt



void,

“ void " void*
void * , )
( ’ 4 13
const volatile,
(const)
(volatile)( “
char *message; /[* message */
message char

int *pointers[10];/*

*/

void

char *



pointers 10
int (*pointer)[10]; /* 10
pointer

int const *x; /*

X
const int some_object = 5;
int other_object = 37;

int *const y = &fixed_object;

const volatile *const z = &some_object;

10

int *const volatile w = &some_object;

y

volatile

struct list *next, *previous; /*

|1st

struct

list

int
x|
*/
int
int
fixed object
int :
V4 const int
w
x|
next previous,
( ),

Int

list
list



char *token;
Int count;
struct list * next,
} line;
line list

struct id

{
unsigned int id_no;
struct name * pname;

} record;
record

*)
Microsoft N
Microsoft C

Microsoft

st
Int list
id pname
name
,Sizeof(char *)
,Sizeof(char *) sizeof(int *)

char

name

sizeof (int



Microsoft 5
Microsoft32 C ,

_based( )

32 based
32 32

void *vpBuffer;
struct Ilist_t

{
void _ based(vpBuffer) *vpData,;

struct Ilist t based(vpBuffer) *IINext;

b
vpBuffer

32

(persistent)

32



Microsoft

int * /*

int *[3]

int (*)[5] /*

int *()

vpBuffer

/*

/*

int

int

(abstract declarator)

typedef

int

(1)

*/

int

(*)
(0)

*/

*/

*/

typedef



/* int
int (*)(void)

/*
unsigned int

int (*count[]) (unsigned int,...)

typedef

*/

int*/

O

typedef



N

4.
char *( *(*var)() )[10];

N A ANANA AN

7 6 421 3 5

1 var
2

3.

4.

5 10
6.

7. char

int *var[5];/* int */
, var
: 1 |nt



int (*var)[5]; /* int

var ,
,var 5 int

long *var (long,long); /* long
var ,

long

long(*var)(long,long), /* long

,var
long
struct both/* */
{ /% x [
int a;
char b;

} (*var[5])(struct both,struct both);

/* */

,var

*var[5]

*/

*
long
*

long

var

both



struch both *var[5](struct both,struch both);

unsigned int *(*const *name[5][10])(void);
name 50 : ,

, 3 double
double(*var(double(*)[3]))[3];
var , double
var , , double

double :
union sign /* */
{ [* */

Int X;

unsigned vy;

} **var[3][5];
var



5 typedef

typedef

opt?

opt
opt

opt



auto

/*

register

*/

static
static

static

(

static

static

0,

auto register

auto



int x=10
X

register int *px=0;
pX
const int c=(3*1024);

, const
int *b=&X;

int *const a=& z;

a Y4

int GLOBAL;

int function(void)

{

10

(3*1024) c

const,

auto

register



int LOCAL;
staticint *Ip=& LOCAL;/* */
staticint *gp=&GLOBAL; [* */
register int *rp=&LOCAL; /* */
}
GLOBAL :
LOCAL auto :
LOCAL static
gp GLOBAL :
, ro ;
,LOCAL , rp

static

¥ Ip



({})

int.x[]:{0,1,2}



Microsoft

l

size t : STDDEF.H size t
0x00000000 OX7CFFFFFF unsigned int
Microsoft

int p[4][3]=
{

{1,1,1},
{2,2,2},
{3,3,3,},
{4,4,4,},
};

(1{4.4,4,},)

int p[4][3]=



1,1,1,2,2,2,3,3,3,4,4,4

typedef struct

{
int n1,n2,n3;
} triplet;

triplet nlist[2][3] =

{
{{1,2,3},{4,5,6},{7,8,9}}, [* 1*/
{{10,11,12},{13,14,15},{16,17,18}} [* 2%/
}
,nlist 2% 3 , 3
1 nlist , :
1. 1 nlist
( nlist[0])
2 . nlist[O0]

nlist[0][0] )



nlist[0][1]

2

2

triplet nlist[2][3]=

{

{1,2,3},{4,5,6},{7,8,9},
{10,11,12},{13,14,15},{16,17,18}

b
1 2
)
struct list
{

intijk:

1
nlist[ 0]
,{4,5,6}

nlist[2]
, X

0

nlist[0][0]

/*

nlist
int

nlist
* [
[* 1*/
[* 2%/

nlist

nlist[0]
1
nlist[0],
( 3
nlist[1]
({7.8,9}),

1,2 3



float m[2][3];

}x=A
1,
2,
3,
{4.0,4.0,4.0}
3
list ,m
0.0
union
{
char x[2][3];
inti,j,k;
b y={{
{" 1 1},
{" 4 1}
}
b

4.0:m

{" 1}



(
char code[]="abc";
code 4 ;

code
char code[3]="abcd";

code

)
char s[]="abc", t[3]="abc";
chars[]={" a , ' b, " ¢ , ' \0" 1},
t[3]:{ ] ar ’I br ’r Cr }’

Microsoft 5



M icrosoft C ,
Microsoft

3.2
3.2

2048

char,unsigned
char

short, unsigned short
int,unsigned int

char, signed

long,unsigned long
float
double
long double
C p
unsigned enum * ”
char

char

oo P~ DN

float

char int short long signed
double long double *



Microsoft

ASCII

—

unsigned char

signed char
-128

unsigned

Microsoft

Nt

: 16
,int
short int
unsigned long

Int

,enum

Microsoft

0, 0
Microsoft

sint unsigned int

)

0 OxXFF
0x80 Ox7F
+127 /J
int
,int 16
32 4
long int ,unsigned int
int
unsigned int( unsigned)
: int
2 ,
1.3 :
C

signed

int

32

255

unsigned short

C
unsigned int

LIMITS.H

1,

(



int unsigned int

, Int
; si zeof
( 4 “ ” “ sizeof ” )
Microsoft -
Microsoft _intn
8 16 32 64 , n :
n 8 16 32 64
__int8 nSmall; // 8
__int16 nMedium;// 16
__int32 nLarge; // 32
int64 nHuge; // 64
- ANSI ,
_int8 char
_Intl6 short , Int32 int _int64
ANSI

Microsoft



float

3.3

|EEE( :
: : 8 127 23
1.0 2.0 1,
3.4E-38 3.4E+38
3.3
6-7 4
15-16 8
3.4
) 1 1)
3.4
8 23
11 52



24

3.5

53

127; ,

80x87
32 64

1023

80
(float long

1.175494351E-38
2.2250738585072014E-308

3.402823466E+38
1.7976931348623158E+308



float f_short;
doublef _long;
long double f_longer;

f _short=f_short*f_long;

: f _short : f long
f _short
( ), (32
f longer=f_short*f_short;
double
double 8 float ,
11 1023 52 1
double 1.7E-308 1.7E+308

Microsoft N



double 64 1
+/-1.7E308, 15
Microsoft

long double

C ( 4
),
, -32768
32768
-32768 long
65000
65000 short
short

unsigned short

Microsoft -
long double 80

11 52
(-)
short int ,
short short int
-32768 2
65000
,65000
15

32768 :
long :

-32/68

long :
unsigned
65000U
unsigned short
2



+/-1.2E4932, 19 long double
double : long double double
Microsoft

,PS student

struct student * ps;
®

struct student

{

intunm;



typedef

}
°

char a[]; /*a
o

char a[25]; /*a

typedef

typedef
typedef

[* student

*/

typedef
typedef

opt

opt

opt

*/

*/



opt

typedef

void
char
short

Int

long
float
double
signed
unsigned

typedef
typedef

typedef ,
typedef

const volatile



typedef

; ’ ", |

typedef char FlagType;

int main()
{
}

int myproc(int)

{
int FlagType;

typedef

typedef char FlagType;
const FlagType x;

const int FlagType; [/* * |

2 11
typedef

FlagType



const FlagType; /* */

FlagType ;

int ; * */
typedef :
typedef
: typedef
typedef void fv(int),(*pfv)(int); /*typedef */
void (*signal (int,void(*)(int)))(int);
fv *signal(int,fv*); [* typedef * |
pfv signal(int,pfv); /* typedef */
typedef

typedef int WHOLE; [/* WHOLE int */

WHOLE : WHOLE i;
i long WHOLE i;
typedef struct club
{

char name[30];

typedef

signal

const WHOLE



int size,year;
}GROUP;
GROUP

club,typedef

typedef GROUP *PG; [*

PG GROUP
typedef void DRAWEF(int,int );
DRAWF
DRAWF box;

void box(int,int);

Microsoft -

(GROUP)
typedef
typedef

C M icrosoft

thread naked

M icrosoft
dllexport)

dlilimport
_declspec

(thread naked

*/

int

dilexport

dilimport
extern



: ANSI C ,

_declspec( )/*Microsoft * |

opt

thread
naked
dlilimport
dllexport

, declspec
thread naked dllimport dllexport

(property);
thread naked dilimport dilexport

Microsoft

DLL

Microsoft 5



Naked

thread

dilimport dlilexport

DLL
Microsoft
Microsoft 5
naked C
naked

naked

Microsoft
Microsoft N
thread (TLS)

SDK”

C
(
6
M icrosoft

M icrosoft

DLL)
DLL

naked

naked

naked "



Microsoft C

__declspec(thread)int tls_i=1;

®  declspec(thread)
® thread

#define thread declspec(thread)
thread void func(); I* *
o

(static extern)
#define thread declspec(thread)
void funcl()

{
thread int tls_i; /* */

int func2(thread int tls_i); [/* */
{

‘thread

DDL

_declspec

thread

thread



return tls_i;

o thread

#define thread declspec(thread)

extern int tls_i; /* : */
int thread tls i; [* */

o thread

char *ch_ _declspec(thread);/* */

[

#define thread declspec(thread)
thread int tls_i;

int *p=&tls_i; /* */

®

#define thread declspec(thread)
thread int tls_i=tls i, /[* * |



int j=j; /*
thread int tls_i=sizeof(tls_i) /* */
sizeof

® declspec(thread)

Microsoft

*

DLL

M icrosoft Visual

C++6.0



C

C
M icrosoft



N

float

enum

struct

union



(10+5)/5

int long

wchar t
: 1

10+5

unsigned int

10+5

unsigned long :
1 * C

char

: (/)



(10+5)/5

(i++ +1)* (2+1)

(0+1+1)*(2+1)
(0+1+1)*(2+0)

10+5/5

I ”
const
const

ptr

(

ptr

)

11



o
. ([
e (-> )
° (*)
® |
® const ( I )
“ oy "
r : r
Microsoft N
C ANSI C ;
( ’ “
") :
char *p;
short i;
long I;
(long *) p=&I; /[* */
(long) i=I; * */
C M icrosoft /Za

Microsoft



OR
OR

sizeof



case

si zeof

add(i+1,i=j+2);



myproc(getc(),getc());

: I=]+2
X[i]=1++;
[ AND é&&)
® OR qup)

I +1

myproc

AND

OR

I+1

i=j+2

(0),



while do

for

return

switch)

for

while

do



, si zeof

C

- ~ 1
* &
sizeof
+

++ --

* /%

<< >>
<> <= >= ==
& | »
&& ||



1(++)

1(--)

' (binding)

)

(

)



10O .-> o+ --

++ -- sizeof & + _
-1
* /%
+ -
<< >>
<> <= >=
== 1=
& AND
N
I OR
&& AND
| OR
?:
= *= [= =

o+
1
>
1
|



2.
(*) (+) (&[")
(,) AND (& &) OR([]) (?:)
(,)
(
)
X && y++

X ( 0), y++ , : X (0),



a&b]|c (a&b) ] |c
a=b|l]c a=(bllc)
q&&r]|s-- (q&&r)||s--
, AND OR (1)
: ,a&b OR
: OR (1) (=)
: bl|c a 0
1
AND (& &) OR (1D : Q& & r
& & 1 S--
q& & r o) ,S -- S 1
S 1, ,S--
: S 1
p==0?p+=1:p+=2 (p==07?p+=1:p)+=2

, (::) , p::O



P p+=2, P

(p==0)?(p+=1):(p+=2)

1. long double,

long double



2. , double,

double
3. , float :
float
4 ( ),
® unsigned 1long ,
unsigned long
o , long , unsigned
int , unsigned long
® , long ,
long
[ , unsigned int,
unsigned iInt
o , int
float fVal;
double dVal;
inti Val;
unsigned long ulVal;
dval =ival * ulval; /*iVal 4 unsigned long

* double */



dval = ulval + fval; /*ulVal 3 float

double */
(
[ ]
[ opt]
->
+ +
1 1

(I



int sum *ptr,a[10];
int main
{
ptr=a;
sum=4[ptr];
}

(1)
(*) ( |

a[b]
*(atb)
* (b+a)
b[a]



line int ,

1. I int i i
int
2. (line) : line
i int
3.
line[i])
line[ O] line : line
0 : line[ 5] line 5
6

expressionl[expression2][expression3]...
expressionl[expression?2]

expressionl expression2
,expression3 :

(*), (



4%x 6
int prop[3][4][6];
inti,*ip,(*ipp)[6];

prop

i=prop[O0][0][1];

) ,
i=prop[2][1][3];
1. 1 2,

prop

2. 2 1,
3. 6
prop[2][1]

4.

prop
prop 2 int
prop[0][0][2]
prop
4% 6 int
3 4x 6
6 Int
Int
int

prop

prop[3]

Int

int



ip=prop[2][1];

ipp=prop[2];

, prop[2][1]
6 ( )

ipp=prop[2] prop[2]

opt)

void(

prop



(->)

void

struct

union



(* ).

struct pair
{
int a;
int b;

struct pair *sp;
} item,list[10];
item
item.sp=&item
: item

(item.sp)->a = 24;

a.
list[8].b = 12;

item.sp

Sp

(->)

item

(*



++

1( 1) 1
if (var++>0)
*pt+=*q++;
: var 0 : var 1 ,

++



sizeof

sizeof ( )
& * + -~ |
1 1
1 1 (++ --)
(1 ” 1 1
1 1 1 1
const ) I
: 1 1,
1,

if (line[--i]'=" \n" )
return;



, i line

(*)

(&)

register



int *pa,x;
int a[20];
double d;

pa=& a[5];
(&) a 6

X=*pa,;

(&)

If (X == *&X)
printf("True\n");
True,
X

int roundup(void); /* */

int *proundup=roundup;

int *pround=&roundup;

roundup, roundup
proundup

pa

int

pround



short x=987:

(
(0)

NOT)

NOT)

int

(2

0)



, X 987
unsigned short y=0xAAAA,;

y=-v,

Y
if (1(x<y))
X Y,
o(C )
sizeof
sizeof
sizeof
sizeof ( )
)
STDDEF.H
sizeof

sizeof

-987

OXAAAA 0x5555

1( ) X Y,

Si ze t



buffer=calloc(100,sizeof(int));
sizeof I nt
: calloc
buffer
static char *strings[] = {
“thisis string one",
“thisis string two",
"thisis string three",

b
const int string_no = (sizeof strings) / sizeof strings[0]);
,strings char
: Sizeof
const string_no

const ,string_no

sizeof



%

(*)

(/)

(%)



(%) (*) (/)

[ ANSI1 C , 0

( Microsoft



%

Microsoft

Microsoft

int i=10,j=3,n;

double x=2.0,y;

20.0,

Microsoft

double



nN=1i%]j

n 10
Microsoft 5
50%-6=2
-50%6=-2
.50 2
Microsoft
(+)

A* C

(-)



(+)

(-)

(-)

(1)

STDDEF.H



ptrdiff t

inti=4,j;
float x[10];
float * px;

pX=& X[4+i];
pX=& X[4] +1i;

i
J=&X[1]-&x[i-2]

(

float

, X
x[i-2]

)

& X[4]

(  x[i]

float

)

(1)

X[ 8]



>>



unsigned,
0; ,

exprl << expr2
2expr2

exprl >> expr2
expril , 2 exprz

unsigned int x,y,z;

x=0x00AA;
y=0x5500;

z=(x<<8)+(y>>8);
1X 8 1y 8 )
OxXAAS55 yA



: ,-253( 1111111100000011)
1111111110000001) 253
OxFO0O00 , 0x7800
, OxF8000000
32 OXFFFFFFFF
0 int

NV A
[

\

-127(
+126
0xF0000000
32 0xF0000000



vV A

4.1

1 1 1 1
AVARRVANEE | L

(1=)



int x=0,y=0;
if (x<y)

X y ,
char array[10];
char *p;

for (p=array;p<&array[10];p++)
*p=" \0" ;
array
enum color {red,white,green} col;

(!

void



iIf (col==red)

AND

AND

AND

OR

OR

NAND

AND (&)

col

col 0,

(")

color:

OR(])



short i=0OXABOO;
short i=OXABCD;
short n;
nN=i&j;

n=ilj;

n=i"j;

AND

0xABO0O)



OR
0xCD( )
Microsoft 5
-16&99
11111111 11110000
& 00000000 011000112
00000000 01100000
AND 96
Microsoft
AND (& &)
AND
OR
AND & & OR
OR :
AND

AND I

0XABCD(

AND

ANSI

C

OR(l)



Int

’ O 1’
C
& & 0 , AND
0, 0 AND
0,
N OR OR
0o, 0 0
1 OR 0
AND OR
int w,x,y,z;

If (x<y & & y<z)

printf("x is less than z\n");

X y |y Z printf



X 'z (y<z)

printf ("%d",(x==w || x==y || x==2));

: X W y z,printf
1; : 0
C ; (?:)
OR
OR ?
OR
OR
[ OR 0
( OR
) OR 0,
( OR



o )
® void , void
® )

void , void ,

void
® )

0 void

, (const

volatile)

j=(i<0) 2 (i) : (i);
i ] i 0, - |k [
0,i j
void f1l(void);
void f2(void);
int x;
inty;



(x ==y) ?(f1()) : (f2());

f1

f2

fl



double x;

AND



Y double

expressionl+=expression2

expressionl=expressionl+expression2

expressionl
expressionl

(+=) (-=)

#define MASK 0xff00
n& =MASK;



MASK

M A SK
#define

void

AND



for (i=j=1;i+)<20;i+=i,j--);
for
I +=i
func_one (x,y+2,2);
func_two((x--,y+2),2);
func_one :
func_two :

(X__5y+2) ’ y+2

int

func_two,

X,y +2

y4

int,



unsigned

int

const



int 1=-3;
unsigned short u;

u=i;
printf("%hu\n",u); /* 65533*/
: , long
i nt unsigned long int float
4.2 char
char ,
4.3 : unsigned char 4.2
4.2
char! short
char long
char unsigned char
char unsigned short short, short unsigned
short
char unsigned long long, long unsigned long
char float long, long float
char double long, long double
char long double long, long double



short
short
short
short
short
short
short
short
long
long
long
long
long
long

long

long

char

Char

long

unsigned char
unsigned short
unsigned long
float

double

long double
char

short

unsigned char
unsigned short
unsigned long
float

double

long double

char

long,

long,

long,

long,

float ,
double

double ,
double

double ,

long unsigned
long float
long double
long double
long

long

long

long



Microsoft -

Microsoft 32 C : long I nt
long
Microsoft
, 0 ( 4.3)
intj;

unsigned short k=65533;
=k,

printf("%hd\n",j); [/* -3*/
, C

unsigned long float,



")

4.3

4.3
unsigned char char ,
unsigned char short 0
unsigned char long 0
unsigned char unsigned short 0
unsigned char unsigned long 0
unsigned char float long, long float
unsigned char double long, long double
unsigned char long double long, long double
unsigned short char
unsigned short short ,
unsigned short long 0
unsigned short unsigned char
unsigned short unsigned long 0
unsigned short float long, long float
unsigned short double long, long double
unsigned short long double long, long double

unsigned long char



unsigned long Short

unsigned long long ,
unsigned long unsigned char
unsigned long unsigned short
unsigned long float long, long float
unsigned long double double
unsigned long long double long, long double
Microsoft -
Microsoft 32 C ,unsigned int unsigned long
unsigned int unsigned long
long : unsigned long
float
Microsoft
float double long double, double
long double, : double
float ,
1 “C ” * ”
long, long
, 4.4 : : long



: long :

Microsoft o
double long double
0
C long double double
Microsoft
4.4
4.4
float char long; long char
float short long; long short
float long
long,
float unsigned long, long unsigned short
short
float unsigned long, long unsigned long
long
float double
float long chouble

double char float, float char



double
double

double

double

double

long
double

long doubl

long
double
long
double
long
double

short
long

unsigned
short
unsigned
long
float

char

short
long

unsigned
short
unsigned
long

float, float short

long
long, long unsigned short
long, long unsigned long
float double float

float ,

float, float char
float, float short

long
long; long unsigned short
long; long unsigned long



long float
double

long double
double

unsigned long

void

void

float double
float ,
long double double
long : float double

float

long double



. b}
( )
. b}
; 4.2 4.3
0 void *
0
enum Int, enum enum
Int C , long

Microsoft N

void,



void

Microsoft

4.5

void,

opt

void,



4.5

(void™*)
(voird™*)
void
void,
void, void
void, void
, void
void void , void
void ,
I ’
Microsoft N



Microsoft

char

void,
void * :

float
double : char short I nt
unsigned sort unsigned int

unsigned



C
break

continue
do-while

for
goto

return

switch
try-except
try-finally
while



try-except
try finally

(;)

break

break

/* Microsoft

/* Microsoft * [
({})
C , C
null
goto
“ goto
do for

switch

goto

while



break:

break
,break
return
break
for (i=0,i<LENGTH;i++) [*
{

for(j=0,j<WIDTH;j++)
{
if (lins[i][j]==" \0" )
{
lengths[i]=];
break;

switch

switch

goto

lines

break

do

for

switch

*/

break

while



opt

lengths|i]

opt}

LENGTH

for

for



extern
auto
3 1

if (i>0)
{

line[i]=X;

X++:

-
}

auto,

extern

register

register
extern

extern

static

static

static

extern



continue

continue
, do for

continue:
do for
°® do

° for

“ for
continue
while(i-->0)
{
x=f(i);
if(x==1)
continue;
y+=x*X;

while

while
while

continue

for

do

for

do

for

while
continue

while



, [ 0
X 1, continue
do-while
do-while
do while( );
do-while
1.
2. :
( 0),
break goto
do-while
do

return

do-while
1

£(i) X,

do-while



y=f(x);

X--’
} while(x>0);
do-while
x>0,
0)
opt
x=(y+3); [*
X++] [* X
)(:y:O | *

proc(argl,arg?2);

/*

y+3
1%/

y:f(X), X"’
0,
X
4 [13
xX*/
0 */
void */

x>0, X
do-while



for

y=z=(f(x)+3); /¥

for

for

for (
for

opt?

opt?

*/

opt)

for

for

for



break return
)goto
¢ (0), for

for break
for continue
break ,

for(;;);

for
for(i=space=tab=0;i<MAX,i++)

if (line[i]==" ")
space++;

if (line[i]==" \t" )

{

tab++;
line[i]= " '

line

goto return

break

goto

( for

for

return

St )



goto

goto

goto

MA X

MA X

goto

goto

| space
MAX,
i

tab

MA X

line[i]



goto
continue return break
goto
goto
void main()
{
inti,j;
for (i=0,i<10;i++)
{
printf("Outer loop executing. i=%d\n",i);
for(j=0;j<3;j++)
{
printf("Inner loop executing. j=%d\n",j),
if (i==5)
goto stop;
}
}
/* */

printf ("Loop exited. i=%d\n",i);
stop:printf("Jumped to stop,i=%d\n",i);

break



if (
if (
| f

if(i>0)
y=x/i;
el se

break

5 goto
else
el se,
| f
continue

(0),

goto

stop

0).



X=i;

if (i>0)
{ I*
if (j>i)
X=];

else
X=];

(%)

el se

/*

else

*/

y=x/i;
i f

*/

i f

el se

el se



do for if while

for (i=0;i<10;ling[i++]=0)
for
0,

line[i++]=0

el se

line

10



return

return

return

void draw(int I,long L);
long sq(int s);
int main()

{

return
6 [13 1 [13 1
opt

void ,
return :

Nt

return

return

void

return



long vy;
int x;

y=sq(x);
draw(x,y);
return();

long sq(int s)

{

return (s * s);

void draw( int |, long L)

{

/*
return;

main,

.main

draw

*/

y

draw

o)

draw

Sq

void



switch

switch case

smnteh( )

case
default:
switch(

switch

switch
switch( )

{

case

case

break

switch

switch

switch



case

break

default:
}
break switch
switch : break, case,
break : ,
case switch( ) : default
default case : switch
default ,default ,
switch , switch
case default switch
switch case case
switch case default

switch , switch



switch ,

switch
switch
switch (c)
{
case ' A’
capa+t+;
case ' a'
lettera++;
default:
total ++;
}
switch C A : case
break (capat+),
C AT, |lettera total
1 C AT - U total 1
switch(i)
{
case -1:

n++;



break;

case O:
Z++;
break;
case 1:
p++;
break;
}
,Switch
break
, i 0,
break ,
case ' a'
case ' b’
case ' ¢’
case ' d’
case ' e’
case ' f' :hexcvt(c);

case

f!

n

n++



hexcvt
Microsoft -
Microsoft C switch case

ANSI C switch 257 case
Microsoft C M icrosoft , /Za
Microsoft

try-except

Microsoft N
try-except C M icrosoft :

try-except
try

except( )

try ‘except



2. : _except

, _except ,

EXCEPTION_CONTINUE_ _SEARCH: :
, try-except :

EXCEPTION_CONTINUE_EXECUTION:

EXCEPTION _EXECUTE _HANDLER: _except
_except C :
C C++
C++ C++

C++



C++ ,C++
’ “ Microsoft Visual C++6.0
5 13 7 13 ”
_except
_leave try-except _ leave
try-except
goto : goto
_leave ,
longjmp try-except
_try : _try
try-except
“ try-finally i
puts("hello");

try {
puts("in try");



_try |
puts("in try");
RAISE AN _EXCEPTION();
} finally {
~ puts(“in finally"):
}
} except(puts("infilter"), EXCEPTION_EXECUTE_HANDLER) {
puts("in except");

}
puts("world");

hello

intry /* try */

intry [* try*/

in filter [* : 1*/
in finally * finally*/

in except /* */
world /* */

M icrosoft



try-finally

Microsoft
try-finally

try-finally

_try
_finally

N

__I eave

—

C

M icrosoft :
(cleanup)
try-finally
_ finally
( )
( ) _try
, _finally

goto

try-finally

Jeave

return

try



try-finally , ’ goto

, goto
leave ,
return longjmp try-finally
_try ’
_finally ,
try-finally ’
C C++
C++ ) C++
C++ ,
C++ ,C++
, “ Microsoft Visual C++ 6.0 n 5
try-except try-finally
Microsoft

while

while



while( )

1.
2. : while while
( 0), 1
break goto return while
continue while ,continue
while
while

while(i>=0)
{

stringl[i] = string2[i];

i
}

string2 stringl i 0, string2[i]
string[i] i 1 i 0 0 : while






return

ANSI C

double old_style(); [* */

* */

~~

double alt_style(a,real)
double *real;
int a;

return (*real+a);

int



ANSI C
void functl(a,...) /[*
int a; *
{

}

void functl(int a,...)

{
}

/Ze
/Za

[Ze

*/

*/

/Za



I ( )

/*

opt opt
[* M icrosoft

opt

opt

opt
[*
) IF
opt) I*

*/

*/

opt

*/

opt

*/
*/
*/

opt



/*

/*

/ .*

opt

static

*/

opt

*/

*/
opt}

extern

static

extern

extern



Microsoft

Microsoft

Microsoft

M icrosoft

register
I nt register

__fastcall _inline

M icrosoft Visual C++ 6.0



Microsoft

Microsoft
__i nline

_inline opt

inline

Microsoft



Microsoft

(MASM)

push ebp
mov ebp,esp

sub esp, LOCAL_SIZE

asm

M icrosoft



__asm:
asm push ebp
~asm mov ebp,esp
asm sub esp, LOCAL_SIZE
~ _asm ,
_asm push ebp asm mov ebp,esp  asm sub esp, LOCAL_SIZE
Microsoft
DLL
Microsoft -
dlilimport dlilexport C M icrosoft
DLL ( DLL)
dilexport (.DLL)
dilimport dlilexport
dilimport dilexport
_declspec

#define DIlImport declspec(dllimport)
#define DIIExport declspec(dllexport)

DIIExport void func();



Dllexportinti = 10;
DIIExport int j;
DIIExport int n;

3
Microsoft
Microsoft -
DLL (
dlilimport dllexport DLL
dilimport dlilexport
dllexport :
#define DLLImport declspec(dllimport)
#define DLLExport declspec(dllexport)
DLLImport int func()/* : dilimport*/
{
return 1;
}

#define DIlImport declspec(dllimport)



#define DIIExport declspec(dllexport)
DIlImport int i=10; [*

#define DIlImport declspec(dllimport)
#define DIIExport declspec(dllexport)

DIIExport int i=10; [* :

dllexport , dllimport
extern : ,
#define DIlImport declspec(dllimport)
#define DIIExport :declspec(dllexport)

extern DIlImport int k; [*
DIlimport int j;
M icrosoft

dilexport dilimport

Microsoft o
dllexport

*/

*/

dllexport



dilimport
( /Ob( )

DLL
( , DLL
DLL

, DLL
Microsoft

dilimport/dllexport

Microsoft 5
° dlilimport
DLL ,
dlilexport
°

, dllexport

DLL

dlilexport

DLL

dilimport
dlilimport

DLL,
DLL

dlilexport



#define DLLimport declspec(dllimport)
#define DLLexport declspec(dllexport)

DIlImport void funcl(void);
DIIExport void funcl(void);/* ‘dllexport * |
° dlilTimport

#define DIlImport declspec(dlilimport)
#define DIIExport declspec(dllexport)

DIlImport int i1 ;

Iint *pi=¢&i1; [/* */
void func2()
{
static Int *pi=¢&1; /* */
by
[ dlilimport
DLL (



#define DIlImport declspec(dllimport)
#define DIIExport declspec(dllexport)

DIlImport void funcl(void)

static void (*pf)(void)=&funcl;/*

void func2()

{
static void (*pf)(void)=&funcl;/*

hy

o dllexport
, dlilexport

#define DIlImport declspec(dllimport)
#define DIIExport declspec(dllexport)

DIlImport void funcl(void);
DIlImport int i;

*/

*/

dllexport



DIIExport void funcl(void);

DIIExport int i;
int *pi=&i; [* */
static void(* pf)(void) = &funcl; [/* */

void func2()

{
static int *pi=i; /* *
static void (*pf)(void) = &funcl; /* */
}
M icrosoft
naked
Microsoft -
naked C M icrosoft

naked :

naked

.nhaked



naked

_declspec(naked)int func(formal _parameters)

{
/* */

}

#define naked declspec (naked)

naked int func(formal parameters)

{

/* */
}
naked

, naked
_declspec(naked) int i; /*
naked

_declspec(naked) int func(); /*

.naked
naked

-naked

-naked

*/

*/



Microsoft

naked
Microsoft R
o naked
RET
o naked
o naked
o naked
®
o
Microsoft
/
Microsoft R

return
EAX

setjmp

longjmp
_alloc

(/0y ).,

__LOCAL _SIZE

naked



32

push ebp ; ebp
mov ebp,esp
sub esp,localbytes
push <registers> ; registers
localbytes
pop <registers> : registers
mov esp ebp
pop ebp , ebp
ret ;
(
ebp-2
ebp

LOCAL_SIZE

LOCAL_SIZE

_LOCAL_SIZE

(ebp)

,registers

ebp
ebp



LOCAL SIZE

mov  eax, LOCAL _SIZE ; -

mov eax, [ebp- LOCAL_SIZE]
naked

_declspec( naked ) func()

{

inti;
intj;
asm [* * [

{
push ebp

mov ebp,esp
sub esp, LOCAL_SIZE

}
/* *
_asm [* * |

{

mov esp,ebp

pop ebp
ret



}
Microsoft

/*

extern
static

extern
opt opt opt
M icrosoft *
opt
opt
opt
/[* *
extern,

extern,

static

extern



extern

static
( )
Microsoft -
M icrosoft
/Ze
/Za

Microsoft

extern

extern

extern
static



/*

void
char
short

i nt

long
float
double
signed
unsigned

typedef

opt opt opt
M icrosoft *

opt
opt

opt

Int



return

typedef struct

{
char name[20];
int id;
long class;
} STUDENT;
/* STUDENT */

STUDENT sortstu(STUDENT a,STUDENT b)

{
return((a.id < b.id) ? a: b);

ty pedef STUDENT
STUDENT

void,

sortstu

STUDENT



char *smallstr(char s1[],char s2[])

{
inti;
1=0;
while (s1[i]!'=" \0' & & s2[i]!= " \0" )
I++:
if (s1[i]==" \0" )
return(sl);
else
return(s2);
}
( )
char | |

int , int



/*

[register]

opt

opt

/*

/*

opt

M icrosoft * |

*/
)/* * |
*/

opt

opt



void new (double x,

{

}

auto

/*

double y, double z)

*/

void

void



, Int
float
int
opt opt
[* M icrosoft
[* *
{ opt opt}
auto
return

return

opt

*/

return

float

return

char



/*

opt opt

opt  Microsoft */

opt
opt

opt

opt

[* */



( ) /* * [
( opt) ¥ */

int , int

16 ,
32 long
long ;

static , static

16
long



(int a)

int add (int a,int);

M icrosoft C
AN SI

void funcl(struct s*);

union:

struct s;

void funcl(struct s*);
/Ze

/Za

(int)

struct
/Za

union
ANSI

struct



void

switch
void main()

{
[* *



long lift(int),step(int),drop(int);
void work(int number,long (*function)(int i));
int select,count;

select =1;
switch(select)

{

case l:work(count,lift);
break;

case 2:work(count,step);
break;

case 3:work(count,drop);

/* case */
default:

break;



[* */

void work(int number,long (*function)(int i))

{
inti;
long J;

for (i=j=0;i<number;i++)
j += (*function)(i);

}
: main
work (count, lift),
count
,Work main
work function
int long

: long
work for
(*function)(i);

lift

work



void

opt)

/*

*/



void main()

{
/* */
void swap(int *numl,int *num?2);
int xX,y;
swap(&x,&y); [* */
}

/* */



void swap(int *numl,int *num2)

{
int t;

=*numl;
*numl=*num2;
*num2=t;

,Swap
numl num?2 ,
num?2 int

swap (&x,&Yy);
X numl
X y swap
return
swap

main
Nt

Y
swap *numl

num?2
*num?2

X

,swap

y

numl

main



C printf :
: _ fastcall
STDARGS.H
ANSI
: VARARGS.H XENIX
int averagc(int first,...)
Microsoft N
M icrosoft C ,ANSI C M icrosoft

(,)



Microsoft

C ; ;
“ Microsoft Visual C++ 6.0 ”
, auto
static
int factorial (int num);/* * |

void main()

{

int result,number:

register

" (ISTACK)



result=factorial (number);

int factorial(int num) /*

{

if ((num>0) || (num<=10))
return (num*factorial(num-1));

*/



A C

C Microsoft C

ANSI1 C , Microsoft

opt :
opt}



const

opt

opt

()



PP



PP

PP
PP
PP
Pp
PP

auto
break
case
char
const
continue
default
do

double
else
enum
extern
float
for
goto

int

long
register
return
short
signed
sizeof
static

struct
switch
typedef
union
unsigned
void
volatile
while



=
- N =

o> 1N
1= X X >
- = X
> -=
OO O >
Y wd O D
L N LWL
T = W »;
O T O
O O O O

01234567289

opt

opt



opt-

opt
opt

opt

opt

opt

opt



0Ox
0X

(@)

o

9]

m—h

6 7 89



opt

opt

(")

\a \b \f \n \r \t \v
A R S N W W2

\

\

\

\ X

QY



L"s

[ ]
++ -
/ %
?-

3+

opt
Optll
S
¢) . ->
- & * + - ~

<< >> < > <K=

")

ST
>z=

zeof

N

QY



[1C) €}~ :



++

OR
OR

( opt)



sizeof
sizeof(

& * + -

~

<<
> >



vV N V. A

AND

AND

AND

N AND

AND

&&

AND



OR

AND
OR | AND
opt
/* Microsoft
opt
opt
opt
/* Microsoft
opt
: /* Microsoft
_asm __fastcall
_based inline
~cdecl  stdcall

opt

*/

*/

*/



auto
register
static
extern
typedef
~declspec(

void

char
short

int

int8 /*
:int16 /*
int32 /*
int64 /*
long
float
double

signed

Microsoft
Microsoft
Microsoft
Microsoft

/*

*/
*/
*/
*/

)

*/

/* Microsoft

*/



unsigned

typedef

const
volatile

opt

[ opt]
( ) /7

opt

opt

/* */

*/

*/



enum opt 1
enum

opt 1

struct
union



/*

/*

opt -

/*

opt

opt

opt

/*
*/

*/

*/

*/



opt

opt [ opt]
opt ( opt)
{ } /* */
{ . }
opt
typedef
/* Microsoft */
opt
/* Microsoft */
thread

naked



dilimport
dllexport

try-except
try-finally

goto
continue;
break;
return

{ opt

opt

/* Microsoft
/* Microsoft

opt}

*/
*/



opt;

while ( )

do while ( )
for ( opt opt opt)
T )

1t ( ) else

switch ( )

case
default

try-except : /* Microsoft */
_try
_except ( )

try-finally : /* Microsoft */



_try

__fTinally

/*

/*

opt

opt

*/

*/



ANSI X3.159-1989, _— ——C,
“ " , ANS I ANS
C Microsoft C C
ANS ANSI
C U.S. , Microsoft
ANSI 2.1.1.3

Microsoft C :
filename(line-number):diagnostic Cnumber message
filename ;line-number
;dragnostic “ ” “ " ;number



4 ( C);message

® main

main

ANSI 2.1.2.2.1 main

Microsoft C , main main
0 2 3 :
int main (void)
int main (int argc,char *argv[])
int main (int argc,char *argv[],char *envp[])

main , Microsoft ANSIT C 3
envp envp main
envp 2 “ ” “ main
argc
argv[argc] ,

argv



1 argc, argv[0

( MS-DOS 3.0 , , argv[O]
“ C” ) argv[1l] argv[argc-11]
argc argv
ANSI 2.1.2.3

Microsoft C

ANSI 3.1.2
247



ANSI 3.1.2

extern
JH(

ANSI 3.1.2

Microsoft C
Microsoft C

ASCI I

)

Microsoft C

247



ASCIHI

ANSI 2.2.1

Microsoft C,
ASCI 1

ANSI 2.2.1.2

Microsoft C
Microsoft C
1 ¢ C



ANSI 2.2.4.2.1

CHAR _BIT LIMITS.H CHAR _BIT
ANSI 3.1.3.4

B.1 ASCI 1 ,

B.1
ASCI1 1

\a / 7
\b 8
\f 12
\n 10
\r 13
\t 9

\v 11



\\ 92

ANSI 3.1.3.4

ANSIT 3.1.3.4

"ab" (int)0x6162 ,
CHAR BIT , OR CHAR BIT
sizeof(int), 32
4
, mbtowc
, , mbtowc
MB_CUR_MAX



ANSI 3.1.3.4

( )

“ C” setlocale LC _CTYPE

mbstowcs wcstombs mbtowc wctomb
print scan get put
ANSI 3.2.1.1 “ " char signed char
unsigned char
-128 127 0 255

/J signed unsigned



ANSI 3.1.2.5
32 (4 2
13
unsigned short 0 65535

signed short
unsigned long
signed long

-32768 32767
0 4294967295
-2147483648

2147483647



ANSI 3.2.1.2 ,

long short, short char,

short x=(short)0x12345678L;
0x5678 X, :
char y=(char)0x1234;
0x34 y

-2 (0XFE) 254 ( 0XFE)

ANSI 3.3
,-16&99

11111111 11110000



& 00000000 01100011

00000000 01100000
AND 96

ANSI 3.3.5

50/-6 == -8
50%-6 == 2
-50/6 == -8
-50%6 == -2

ANSI 3.3.7

00000011) ~127¢(
+126

-253(
11111111 10000001)

11111111
253



OxF0O0O )
OxFO000000O0
OxF0000000;

ANSI 3.1.2.5

float 32 i |
3.4E38, 7

double 64 -1

+/-1.7E308, 15
long double 80
+/-1.2E4932,
double

19

0x7800
0xF8000000
32 OXFFFFFFFF
, 8 32
11 52
, 15 64

Microsoft C

32

,long double



ANSI 3.2.1.3 :

unsigned long( 32 ) float( 32
), 256 long 4294966913 4294967167
float 4294967040

ANSI 3.2.1.4 ,



ANSI 3.3.3.4 4.1.1
, Size t

size_t 0x00000000 OX7CFFFFFF unsigned Int

ANSI 3.3.6 4.1.1
,  ptrdiff _t

ptrdiff_t -4294967296 4294967295 signed Int

ANSI 3.5.1 register

32 register



enum

ANSI 3.3.2.3

float int , float , int
float



ANSI 3.5.2.1

%

1
1
o

ANSI 3.5.2.1 i
unsigned int

signed unsigned

pack

Nt

sighed int



ANSI 3.5.2.1

struct mybitfields
{
unsigned a : 4;
unsigned b : 5;
unsigned ¢ : 7;
} test;

void main(void)
{
test.a=2;
test.b=31;
test.c=0;

by

00000001 11110010
ccccceccb bbbbaaaa
80x86
OXF2

Nt

0x01

Ox01F2



enum

ANSI 3.5.2.2

enum

volatile

ANSI 3.5.5.3

volatile

ANSI 3.5.4

Microsoft C

int

volatile



‘switch

ANSI 3.6.4.2 switch case

Microsoft C switch case



ANSI 3.8.1

ANSI 3.8.2
#include /1
/1 , INCLUDE
INCLUDE (;)

/1 INCLUDE



ANSI 3.8.2
")

#include"path-spec™

ANSI 3.8.2

#include "pathl/path2/myfile"

fil=fopen("pathl\\path2\\myfile","rt");



ANSI 3.8.6 #pragma

Microsoft C

alloc_text data_seg include alia setlocale
S
auto_ianline function intrinsic warning
check_stack hdrstop message
code_seg inline _depth optimize
comment inline_rescursio pack
n

ANSI 3.8.8 , DATE_ _TIME _

,_ DATE_ _TIME_R “ may 03

1957”7 “ 17:00:00"



NULL

assert
fmod
signal

o



perror
0

abort

atexit

system
strerror

clock

NULL

ANSI 4.1.5 NULL
NULL ((void*)0)
assert

ANSI 4.2 assert
assert , (0) abort



assertion failed:expression,file filename, line linenumber

filename ,Iinenumber
expression ( 0),
ANSI 4.3.1 isalnum isalpha iscntrl islower isprint lsupper
Microsoft C
isalnum 0-9 A-Z a-z ASCII 48-57 65-90 97-122
isalpha A-Z a-z ASCII 65-90 97-122
iscntrl ASCII 0-31 127
islower a-z ASCII 97-122
Isprint A-Z a-z 0-9 ASCII 32-126
isupper A-Z ASCII 65-90



ANSI 4.5.1

ERRNO.H EDOM 33
ANSI 4.5.1 , errno
ERANGE
errno ERANGE, 0
0
fmod
ANSI 4.5.6.4 fmod 0
0

fmod 0 , 0



signal

ANSI 4.7.1.1 signal

signal “ Microsoft Visual C++ 6.0
MicrosoftVisual C++6.0 "
SIGNAL.H

ANSI 4.7.1.1 signal (sig,SIG_DFL)

ANSI 4.9.2



ANSI 4.9.2

ANSI 4.9.2

ANSI 4.9.3



ANSI 4.9.3

ANSI 4.9.3
1/0 , 512

ANSI 4.9.3 0



remove

ANSI 4.9.3

ANSI 4.9.3

ANSI 4.9.4.1 remove



ANSI 4.9.4.2 rename

,Fename

ANSI 4.9.6.2 fscanf %p
%p ,Fscanf ASCI 1

ANSI 4.9.6.2 fscanf % [
(——)

fscanf(fileptr,"%[A-Z]",strptr);



A-7 strptr

ANSI 4.9.9.1 4.9.9.4
errno

fgetpos ftell ,
, errno EBADF

perror

ANSI 4.9.10.4 perror

perror
0 Error O

1

2 No such file or directory
3

4

5

6

7 Arg list too long

fgetpos

,Errno

ftell

EINVAL;
ERRNO . H



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

Exec format error
Bad file number

Not enough core
Permission denied

File exists
Cross-device link

Invalid argument

Too many open files

No space left on device



30

31

32

33 Math argument

34 Result too large

35

36 Resource deadlock would occur

0
ANSI 4.10.3 O,calloc malloc realloc
calloc malloc realloc 0 ,
; realloc
abort

ANSI 4.10.4.1 abort

abort



atexit

ANSI 4.10.4.3 0) EXIT SUCCESS
EXIT _FAILURE,atexit
,atexit 0; , 0
ANSI 4.10.4.4 getenv
C , _putenv Windows 95
Windows NT , SET ( ,SET LIB=D:\LIBS)
C (

Windows NT CMD.EXE, Windows 95 COMMAND.COM)

system(SET LIB=D:\LIBS);
Windows NT (CMD.EXE) , LIB,
, CMD.EXE CMD.EXE
LIB
Windows 95



,_putenv

system

ANSI 4.10.4.5 system

systenm C
.EXE .COM(C Windows 95 .CMD)  .BAT
system , Windows NT CMD.EXE, Windows 95

COMMAND.COM system
strerror

ANSI 4.11.6.2 strerror

strerror
Error O

0
1
2 No such file or directory
3
4
5
6



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

Arg list too long
Exec format error
Bad file number

Not enough core
Permission denied

File exists
Cross-device link

Invalid argument

Too many open TfTiles

No space left on device



29

30

31

32

33 Math argument

34 Result too large

35

36 Resource deadlock would occur

ANSI 4.12.1

Microsoft C

clock

ANSI 4.12.2.1 clock

clock ( 0 ) C
1/CLOCKS _PER_SEC( Microsoft C 1/1000)
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