New Features in C99 (2) iy
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1. wide character library support in
<wchar.h> and <wctype.h>
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1. wide character library support in
<wchar.h> and <wctype.h>

o Jlg 24 D=8t single-byte programming
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#include <stdio.h>
#include <wchar.h>

int main(void)

{

int n = 0;

while (getwchar () != WEOF)
n++;

wprintf (L”%d\n”, n);

return 0;

1. wide character library support in
<wchar.h> and <wctype.h>

% parallelism 1} improvement

(1) parallelism (222 &%)

char = wchar_t
int = wint_t
isdigit - iswdigit
fgetc = fgetwc
fprintf - fwprintf

(2) improvement (2MJt F st | & & 45)
sprintf: buffer overrun
strtok: internal buffer
(3) wide chr func Ol EZM5IXI &= AL (RAEH, 22
3

(4) single-byte chr func 0l EMotXl %= 2L (L&




1. wide character library support in
<wchar.h> and <wctype.h>
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2. variable—length arrays

o BHE 2l 3D BAID AU = integer
constant expression 2t & &

& numerical computing Hl A 2| =08t

4 runtime expression 22 23}

% variable length array (VLA) 2t variably
modified type 2| JHE

int (*pvla) [n];

int vlal[n];

2. variable—length arrays

void foo(int size, int vlal*1);

int bar(void)

{
const int n = 10; /* not constant */
int m = 9;
int aln]; /* VLA */
int twodim([m] [n];
size t s = sizeof(a); /* runtime evaluation */
72 coo Y

}

void foo(int size, int vlalsizel)

{ VALY }

2. variable—length arrays

% size expression 2| It (20 =2

i=0

int all++il; /* evaluated */
int sl = sizeof (++i); /* not evaluated */
int s2 = sizeof (int [++i]); /* evaluated */
int s2 = sizeof (int (*) [++i]); /* unspecified */

3. static and type qualifiers in parameter
array declarators

% static

void func(int a[static 10], int b[static 10])

{
for (i = 0; i < 10; i++)
alil += bl[il;

-

g0

&
0gM
]

void func(int alconst], int * const b)

4. type—generic math macros in <tgmath.h>
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#include <tgmath.h>
float f = SOME_REAL NUM;
result = sin(f);

o T2 1 porting A0l K




5. universal character names (Wu and WU)
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6. extended identifiers
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typedef int d3E;
d2E dAME, 8N,
for (B = 0; X < HAE; SM++)
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7. hexadecimal floating—point constants and %a
and %A print£/scanf conversion specifiers
& binary floating—point & (FLT RADIX
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8. compound literals

un

compound literal 2 0I& 8l= &t
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void func(struct foo param);

func ((struct foo) { 123, 3.14159 });

void func2 (struct foo *p);
func2 (& (struct foo) { 123, 3.14159 });

int *p = (int [31) { 1, 2, 3 };
char *p = (char []1) { “modifiable string” };

(const int [1) { 1, 2, 3 };
(const int [1) { 1, 2, 3 };

const int *al
const int *a2

8. compound literals

% designated initializer, 8l &t~ Z=J| Xl 2
ZEol CtotH &8 Its

struct foo {
int i, j, k;

}:

void func (struct foo bar);
func ((struct foo) { .i = £1(), .k = £2() });

8. compound literals

OIE 2 Jiel2! = storage duration
0l 2lolioF &

int i=0, *p[3];

plil = (int [11) { i++ };
plil = (int [11) { i++ };
plil = (int [11) { i++ };

for (i = 0; i < 3; i++) {
plil = (int pl11) { i++ }; /* wrong */

}




9. Pragma preprocessing operator

% #pragma Kl AlXIQ| &H&

#define struct pack(n) #pragma pack(n)

struct_pack(1) /* doesn’t work */
#if defined (A COMPILER) /* A _COMPILER */
# define pack strict_pack

#else /* B_COMPILER */
# define pack _ pack(1)

#endif

#pragma pack /* does work??? */

9. Pragma preprocessing operator

& _Pragma operator 2| AtE

#define struct_pack(n) _Pragma("pack("#n")")
struct_pack (1) /* #pragma pack(1l) */

#if defined(A_COMPILER)

# define pack "strict_pack"

#else /* B_COMPILER */
# define pack "_ pack(1l)"

#endif

_Pragma (pack)
/* #pragma strict_pack or _ pack(1l) */

10. boolean type in <stdbool.h>

© _Bool = &0l Al boolean type &

© Bool 2 0, 1 M& Jts8 unsigned
integer type

& <stdbool.h> 2| bool, true, false:
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% scalar type (pointer L&) 2| Bool ¥
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10. boolean type in <stdbool.h>

Bool b, *pb;

b= 0; /*b =0 %/

b= -1; /*b =1 %/

pb = &b; /* not null pointer */
b = pb; /* GRtA, b = 1; */

b = (_Bool) 0.5 /* (int) 0.5 It BlW */

#include <stdbool.h>

bool bl, b2;
if (funcl() && !func2())
bl = true, b2 = false;

11. extended integer types and library
functions in <inttypes.h> and <stdint.h>
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11. extended integer types and library functions
in <inttypes.h> and <stdint.h>
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12. conversion of array to pointer not limited
to Ivalues

o IOl oI 22 HEt (decaying)
& C90/C99 9| X}0l:

typedef struct { int x[10]1; } foo;
foo func ()

{

foo r;

r.x[2]=3;

return r;
}
sizeof (foo () .x) ; /* okay in both */
printf ("%d\n", foo () .x[2]); /* okay only in C99 */

1 219 Jl= (13~15)

% inline functions
2 MO OrY E=H

& _ func__ predefined identifier
H2AZ2JtOlY =92 Mojge gag

% preprocessor arithmetic done in

intmax t/uintmax t

HH2ID| HMUA B DA 22
cross—implementation HlA X0l 22 4= US
(C99 = A8 81 S5 2= 27)
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% the long long int type and library
functions
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long long int &2 AtEdl Of

% integer constant type rules
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% integer promotion rules
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1 219 Jl= (19~20)

4 new block scopes for selection and
iteration statements

for (int i = 0; i < max; i++)

% trailing comma allowed in enum
declaration

code 2| machine generation
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enum { FOO = 1, BAR, FOOBAR, };

1 29 JI& (21~23)

% additional predefined macro names
__STDC_HOSTED___

__STDC_IEC_559_
__STDC_IEC 559 COMPLEX
__STDC_ISO_10646_

% standard pragmas
#pragma STDC ...

% relaxed restrictions on portable header names
SIS HWASTHZ2 AE
2t =Xge 24
82Xt.12Xt
HA2X LAl Jts

1 219 Jl= (24~26)

% additional strftime conversion specifiers
F2 ISO 8601 &Als XI&AotI| st A
< deprecate ungetc at the beginning of a
binary file

% the vscanf family of functions in
<stdio.h> and <wchar.h>




2 29 JI= (27~32)

additional math library functions in <math.h>

floating—point environment access in
<fenv.h>

additional floating—point characteristics in
<float.h>

IEC 60559 (also known as IEC 559 or |EEE
arithmetic) support

complex (and imaginary) support in
<complex.h>

LIA compatibility annex
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