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lock

Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <io. h>

int lock( int handle,
unsi gned | ong of fset,
unsi gned | ong nbytes );

The | ock function locks nbytes amount of data in the file designated by handle starting at
byte offset in thefile. This prevents other processes from reading or writing into the locked
region until an unl ock has been done for this locked region of thefile.

Multiple regions of afile can be locked, but no overlapping regions are allowed. Y ou cannot
unlock multiple regionsin the same call, even if the regions are contiguous. All locked
regions of afile should be unlocked before closing afile or exiting the program.

With DOS, locking is supported by version 3.0 or later. Notethat SHARE. COMor
SHARE. EXE must be installed.

Thel ock function returns zero if successful, and -1 when an error occurs. When an error
has occurred, er r no contains avalue indicating the type of error that has been detected.

| ocki ng, open, sopen, unl ock

#i ncl ude <stdi o. h>
#i ncl ude <fcntl. h>
#i ncl ude <i o. h>

voi d main()

i nt handl e;
char buffer[20];

handl e = open( "file"
if( handle '= -1 ) {
if( lock( handle, OL, 20L ) ) {
printf( "Lock failed\n" );
} else {
read( handle, buffer, 20 );
/* update the buffer here */
| seek( handle, OL, SEEK_SET );
wite( handle, buffer, 20 );
unl ock( handl e, OL, 20L );

, ORDWR | O.TEXT );

cl ose( handle );

}
}
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Classification: WATCOM

Systems.  All, Netware
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locking, _locking

Synopsis:

Description:

Returns:

Errors:

#i ncl ude <sys\I ocki ng. h>
int locking( int handle, int node, |ong nbyte );
int _locking( int handle, int node, |ong nbyte );

The | ocki ng function locks or unlocks nbyte bytes of the file specified by handle.
Locking aregion of afile prevents other processes from reading or writing the locked region
until the region has been unlocked. The locking and unlocking takes place at the current file
position. The argument mode specifies the action to be performed. The possible values for
mode are;

Mode Meaning

_LK_LOCK, LK_LOCK Locksthe specified region. The function will retry to lock the
region after 1 second intervals until successful or until 10 attempts have
been made.

_LK_RLCK, LK_RLCK Sameactionas _LK_LOCK.

_LK_NBLCK, LK_NBLCK Non-blocking lock: makes only 1 attempt to lock the specified
region.

_LK_NBRLCK, LK_NBRLCK Sameactionas _LK_NBLCK.

_LK_UNLCK, LK_UNLCK Unlocks the specified region. The region must have been
previously locked.

Multiple regions of afile can be locked, but no overlapping regions are allowed. Y ou cannot
unlock multiple regionsin the same call, even if the regions are contiguous. All locked
regions of afile should be unlocked before closing afile or exiting the program.

With DOS, locking is supported by version 3.0 or later. Notethat SHARE. COMor
SHARE. EXE must be installed.

The _I ocki ng functionisidentical to | ocki ng. Use _I ocki ng for ANSI/ISO naming
conventions.

Thel ocki ng function returns zero if successful. Otherwisg, it returns-1and err no isset
to indicate the error.

When an error has occurred, er r no contains avalue indicating the type of error that has
been detected.
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See Also:

Example:

Constant Meaning
EACCES Indicates alocking violation (file already locked or unlocked).
EBADF Indicates an invalid file handle.

EDEADLOCK Indicates alocking violation. Thiserror is returned when modeis

EINVAL

LK_LOCK or LK_RLCK and the file cannot be locked after 10 attempts.

Indicates that an invalid argument was given to the function.

creat, dos creat, dos _open,| ock, open, sopen, unl ock

#i ncl ude <stdi o. h>

#i ncl ude <sys\I ocki ng. h>
#i ncl ude <share. h>

#i ncl ude <fcntl. h>

#i ncl ude <io. h>

void main()

}

i nt handl e;

unsi gned nbyt es;

unsi gned | ong of fset;
auto char buffer[512];

nbytes = 512;

of fset = 1024;

handl e = sopen( "db.fil", O_RDWR, SH_DENYNO );
if( handle I'= -1)

}

| seek( handl e, offset, SEEK_SET );

| ocki ng( handl e, LK LOCK, nbytes );
read( handl e, buffer, nbytes );

/* update data in the buffer */

| seek( handl e, offset, SEEK SET );
write( handl e, buffer, nbytes );

| seek( handl e, offset, SEEK_SET );

| ocki ng( handl e, LK_UNLCK, nbytes );
cl ose( handle );

Classification: WATCOM

_locking conforms to ANSI/ISO naming conventions
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Systems: | ocking - Al
_locking - Al
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Synopsis.  #i ncl ude <mat h. h>
doubl e | og( double x );

Description: The | og function computes the natural logarithm (base €) of x. A domain error occursif the
argument is negative. A range error occurs if the argument is zero.

Returns:  Thel og function returns the natural logarithm of the argument. When the argument is
outside the permissible range, the mat her r functioniscalled. Unlessthe default mat herr
function is replaced, it will set the global variable er r no to EDOM and print a"DOMAIN
error" diagnostic message using the st der r stream.

SeeAlso:  exp,l 0gl10, | og2, pow, mat herr

Example:  #i ncl ude <stdi o. h>
#i ncl ude <mat h. h>

void main()

printf( "%\n", log(.5) );
}

produces the following:
-0. 693147
Classification: ANS|

Systems: Math
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Synopsis.  #i ncl ude <mat h. h>
doubl e 1 0g10( double x );

Description: Thel 0g10 function computes the logarithm (base 10) of x. A domain error occursif the
argument is negative. A range error occurs if the argument is zero.

Returns.  Thel 0g10 function returns the logarithm (base 10) of the argument. When the argument is
outside the permissible range, the mat her r functioniscalled. Unlessthe default mat herr
function is replaced, it will set the global variable er r no to EDOM and print a"DOMAIN
error" diagnostic message using the st der r stream.

SeeAlso:  exp,l og, | 0g2, pow, mat herr

Example:  #i ncl ude <stdi o. h>
#i ncl ude <mat h. h>

void main()

printf( "%\n", 10g10(.5) );
}

produces the following:

- 0. 301030
Classification: ANS|

Systems: Math
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Synopsis.  #i ncl ude <mat h. h>
doubl e 1 0g2( double x );

Description: The |l 0og2 function computes the logarithm (base 2) of x. A domain error occurs if the
argument is negative. A range error occurs if the argument is zero.

Returns.  Thel 0g2 function returns the logarithm (base 2) of the argument. When the argument is
outside the permissible range, the mat her r functioniscalled. Unlessthe default mat herr
function is replaced, it will set the global variable er r no to EDOM and print a"DOMAIN
error" diagnostic message using the st der r stream.

SeeAlso:  exp,l og, | 0gl0, pow, mat herr

Example:  #i ncl ude <stdi o. h>
#i ncl ude <mat h. h>

void main()

printf( "%\n", log2(.25) );
}

produces the following:
-2.000000
Classification: WATCOM

Systems: Math
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Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <setj nmp. h>
void | ongjnmp( jmp_buf env, int return_value );

The | ongj nmp function restores the environment saved by the most recent call to the
set j np function with the corresponding j nmp _buf argument.

Itisgenerally abad ideato use | ongj np to jump out of an interrupt function or asignal
handler (unless the signal was generated by the r ai se function).

After the | ongj np function restores the environment, program execution continues asif the
corresponding call to set j np had just returned the value specified by return_value. If the
value of return_valueis 0, the value returned is 1.

setjnp

#i ncl ude <stdio. h>
#i ncl ude <setj np. h>

j mp_buf env;

rtn()
printf( "about to |ongjnp\n" );
| ongj np( env, 14 );

voi d main()

int ret_val = 293;

if( 0 == ret _val = setjnmp( env ) ) ) {
printf( "after setjnmp %\ n", ret_val );
ren();
printf( "back fromrtn %\ n", ret _val );

} else {
printf( "back fromlongjnm %\n", ret _val );

}
}

produces the following:
after setjnp O

about to |ongjnp
back fromlongjnp 14
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Classification: ANS|

Systems.  All, Netware
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_lrotl

Synopsis.  #i ncl ude <stdlib. h>
unsigned long _lrotl( unsigned | ong val ue,
unsigned int shift );

Description: The _I r ot | function rotates the unsigned long integer, determined by value, to the left by
the number of bits specified in shift.

Returns: The rotated value is returned.
See Also: lrotr, rotl, rotr

Example:  #i ncl ude <stdi o. h>
#i ncl ude <stdlib. h>

unsi gned |l ong mask = 0x12345678;
voi d main()
mask = _lrotl( nmask, 4 );

printf( "%08l X\n", mask );
}

produces the following:
23456781
Classification: WATCOM

Systems.  All, Netware
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Synopsis.  #i ncl ude <stdlib. h>
unsigned long _lrotr( unsigned | ong val ue,
unsigned int shift );

Description: The _I r ot r function rotates the unsigned long integer, determined by value, to the right by
the number of bits specified in shift.

Returns: The rotated value is returned.
See Also: lrotl, rotl, rotr

Example:  #i ncl ude <stdi o. h>
#i ncl ude <stdlib. h>

unsi gned |l ong mask = 0x12345678;
voi d main()
mask = _lrotr( nmask, 4 );

printf( "%08l X\n", mask );
}

produces the following:
81234567
Classification: WATCOM

Systems.  All, Netware
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Isearch

Synopsis:

Description:

Returns:

See Also;

Example:

#i ncl ude <search. h>
void *lsearch( const void *key, /* object to search for */
voi d *base, /* base of search data */
unsi gned *num /* nunber of elenents */
unsigned width, /* width of each el ement*/
int (*conpare)( const void *el enentl,
const void *elenent2 ) );

The | sear ch function performs alinear search for the value key in the array of num
elements pointed to by base. Each element of the array iswidth bytesin size. The argument
compare is a pointer to a user-supplied routine that will be called by | sear ch to determine
the relationship of an array element with the key. One of the arguments to the compare
function will be an array element, and the other will be key.

The compare function should return O if elementl isidentical to element2 and non-zero if the
elements are not identical.

If the key valueis not found in the array, then it is added to the end of the array and the
number of elementsisincremented. The | sear ch function returns a pointer to the array
element in base that matches key if it isfound, or the newly added key if it was not found.

bsearch, | find

#i ncl ude <stdi o. h>
#i ncl ude <stdlib. h>
#i ncl ude <string. h>
#i ncl ude <search. h>

void main( int argc, const char *argv[] )
t
int i;
unsi gned num = O;
char **array (char **)calloc( argc, sizeof(char **) );
extern int compare( const void *, const void * );

for( i =1; i < argc; ++i ) {
| search( &argv[i], array, &ium sizeof(char **),
conpare );
}
for( i =0; i < num ++i ) {

printf( "%\n", array[i] );
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i nt conpare( const void *opl, const void *op2 )
const char **pl = (const char **) opl
const char **p2 = (const char **) op2;
return( strcenp( *pl, *p2 ) );
}

/[* Wth input: one two one three four */

produces the following:

one

two

t hree

f our
Classification: WATCOM

Systems.  All, Netware
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Iseek, _Iseek, _Iseeki64

Synopsis:

Description:

#i ncl ude <stdio. h>

#i ncl ude <i 0. h>

long int Iseek( int handle, long int offset, int origin);
long int _Iseek( int handle, long int offset, int origin);
__int64 _Iseeki64( int handle, __int64 offset, int origin);

The | seek function sets the current file position at the operating system level. Thefileis
referenced using the file handle handle returned by a successful execution of one of the
creat, dup, dup2, open or sopen functions. The value of offset is used as arelative
offset from afile position determined by the value of the argument origin.

The new file position is determined in a manner dependent upon the value of origin which

may have one of three possible values (defined in the <st di 0. h> header file):

Origin Definition

SEEK _SET The new file position is computed relative to the start of thefile. The
value of offset must not be negative.

SEEK_CUR The new file position is computed relative to the current file position.
The value of offset may be positive, negative or zero.

SEEK_END The new file position is computed relative to the end of thefile.
An error will occur if the requested file position is before the start of the file.

The requested file position may be beyond the end of the file. On POSIX-conforming
systems, if datais later written at this point, subsequent reads of datain the gap will return
bytes whose value is equal to zero until datais actually written in the gap. On systems such
DOS and OS/2 that are not POSIX-conforming, data that are read in the gap have arbitrary
values.

Some versions of MS-DOS allow seeking to a negative offset, but it is not recommended
sinceit is not supported by other platforms and may not be supported in future versions of
MS-DOS.

Thel seek function does nat, in itself, extend the size of afile (see the description of the
chsi ze function).

The _| seek functionisidentical to | seek. Use | seek for ANSI/ISO naming
conventions.
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Returns:

Errors:

The _Iseeki64 function isidentical to | seek except that it accepts a 64-bit value for the
offset argument.

The | seek function can be used to obtain the current file position (the t el | functionis
implemented in terms of | seek). Thisvalue can then be used with the | seek function to
reset the file position to that point in the file:

long int file_posn;
i nt handl e;

/* get current file position */

file_posn = | seek( handle, OL, SEEK_CUR );
/* or */

file_posn =tell( handle );

/* return to previous file position */
file_posn = | seek( handle, file_posn, SEEK_SET );

If al recordsin the file are the same size, the position of the n’th record can be calculated
and read, asillustrated in the example included below. The function in this example assumes
records are numbered starting with zero and that rec_size contains the size of arecord in the
file (including the carriage-return character in text files).

If successful, the current file position is returned in a system-dependent manner. A value of
0 indicates the start of thefile.

If an error occursin | seek, (-1L) isreturned.
If an error occursin _ | seeki64, (-1164) isreturned.

When an error has occurred, er r no contains a value indicating the type of error that has
been detected.

When an error has occurred, er r no contains avalue indicating the type of error that has
been detected.

Constant Meaning
EBADF The handle argument is not avalid file handle.
EINVAL The origin argument is not a proper value, or the resulting file offset

would beinvalid.
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See Also:

Example:

chsi ze, cl ose, cr eat, dup, dup2, eof , exec Functions, f dopen, fil el engt h,
fileno,fstat, grow_ handl es,isatty, open,read, set node, sopen, st at,
tell,wite,umask

#i ncl ude <stdi o. h>
#i ncl ude <fcntl. h>
#i ncl ude <i o. h>

i nt

{

}

read_record( int handle,

| ong rec_nunb,
int rec_size,
char *buffer )

if( Iseek( handle, rec_nunmb * rec_size,

== -1L ) {
return( -1);

return( read( handle, buffer, rec_size )

void main()

}

int handl e;
int size_read
char buffer[80];

/[* open a file for input */
handl e = open( "file", O_RDONLY | O.TEXT );
if( handle !'= -1) {

}

/* read a piece of the text */

size_read = read_record( handle, 1, 80, buffer );

/* test for error */

if( sizeread == -1 ) {
printf( "Error reading file\n" );
} else {

printf( "% 80s\n", buffer );

/* close the file */
cl ose( handle );

Classification: Iseek isPOSIX 1003.1, Iseek is not POSIX

Library Functions and Macros

SEEK_SET )

)
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_|seek conforms to ANSI/I SO naming conventions
Systems: | seek - All, Netware

I seek - DCS, Wndows, Wn386, Wn32, OS/2 1.x(all), OS/2-32
_| seeki 64 - All
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ltoa, _Itoa, _ltow

Synopsis:

Description:

Returns:
See Also:

Example:

#i nclude <stdlib. h>
char *ltoa( long int val ue,
char *buffer,
int radix );
char *_Itoa( long int value,
char *buffer,
int radix );
wchar .t *_Itow( long int val ue,
wchar _t *buffer,
int radix );

The | t oa function converts the binary integer value into the equivalent string in base radix
notation storing the result in the character array pointed to by buffer. A null character is

appended to theresult. The size of buffer must be at least 33 bytes when converting valuesin
base 2. The value of radix must satisfy the condition:

2 <= radix <= 36
If radix is 10 and value is negative, then aminus sign is prepended to the result.
The _I t oa functionisidentical to | t oa. Use _I t oa for ANSI/ISO naming conventions.

The _I t owfunction isidentical to | t oa except that it produces a wide-character string
(which istwice as long).

Thel t oa function returns a pointer to the result.

atoi ,atol ,itoa,sscanf,strtol,strtoul,ul toa,utoa
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#i ncl ude <stdio. h>
#i ncl ude <stdlib. h>

void print_value( |ong value )

i nt base;
char buffer[33];

for( base = 2; base <= 16; base = base + 2 )
printf( "9%d %\n", base,
| toa( value, buffer, base ) );

}
voi d main()

print value( 12765L );
}

produces the following:

2 11000111011101
4 3013131

6 135033

8 30735

10 12765

12 7479

14 491b

16 31dd

Classification: WATCOM
_Itoa conforms to ANSI/ISO naming conventions

Systems: [toa - All, Netware
_ltoa - Al, Netware
_ltow - Al
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main, wmain, WinMain, wWinMalin

Synopsis:

Description:

nt main( void );
nt main( int argc, const char *argv[] );
nt wrai n( void );
nt wrai n( int argc, wchar_t *argv[] );
nt PASCAL W nMai n( HI NSTANCE hl nst ance,
HI NSTANCE hPrevl nst ance,
LPSTR | pszCndLi ne,
i nt nCrdShow ) ;
i nt PASCAL wwW nMai n( HI NSTANCE hl nst ance,
HI NSTANCE hPr evl nst ance,
wchar T *| pszCndLi ne,
i nt nCndShow ) ;

mai n isauser-supplied function where program execution begins. The command lineto the
program is broken into a sequence of tokens separated by blanks and are passed to mai n as
an array of pointersto character stringsin the parameter argv. The number of arguments
found is passed in the parameter argc. The first element of argv will be a pointer to a
character string containing the program name. The last element of the array pointed to by
argv will beaNULL pointer (i.e. argviargc] will be NULL). Argumentsthat contain blanks
can be passed to mai n by enclosing them within double quote characters (which are
removed from that element in the argv vector.

The command line arguments can also be obtained in its original format by using the
get cnd function.

Alternatively, the mai n function can be declared to return voi d (i.e.,, no return value). In
this case, you will not be able to return an exit code from rai n using ar et ur n statement;
to do so, you must use the exi t function.

Thewnai n function is a user-defined wide-character version of nai n that operates with
wide-character strings. If thisfunction is present in the application, then it will be called by
the run-time system startup code (and the mai n function, if present, will not be called).

Aswith nai n, the wmai n function can be declared to return voi d and the same
considerations will apply.

The W nMai n function is called by the system as the initial entry point for a Windows-based
application. The wAN nMai n function is awide-character version of W nMai n.
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Parameters
hlnstance

hPrevl nstance

IpszCmdLine

nCmdShow

Meaning
| dentifies the current instance of the application.

Identifies the previous instance of the application. For an application
written for Win32, this parameter is always NULL.

Points to a null-terminated string specifying the command line for the
application.

Specifies how the window is to be shown. This parameter can be one of
the following values:

Value Meaning
SW_HIDE Hides the window and activates another window.

SW_MINIMIZE  Minimizes the specified window and activates the
top-level window in the system’s list.

SW_RESTORE Activates and displays awindow. If thewindow is
minimized or maximized, Windows restores it to its
original size and position (same as
SW_SHOANORMAL).

SW_SHOW Activates awindow and displaysit inits current size
and position.

SW_SHOWMAXIMIZED Activates awindow and displaysit asa
maximized window.

SW_SHOWMINIMIZED Activates awindow and displaysit as anicon.

SW_SHOWMINNOACTIVE Displays awindow as an icon. The active
window remains active.

SW_SHOWNA Displaysawindow in its current state. The active
window remains active.

SW_SHOWNOACTIVATE Displays awindow in its most recent size and
position. The active window remains active.



main, wmain, WinMain, wWinMalin

Returns:

See Also;

Example:

SW_SHOWNORMAL Activates and displays awindow. If thewindow is
minimized or maximized, Windows restores it to its
original size and position (same as SW RESTORE).

The W nMai n function initializes an application, and then performs a message
retrieval-and-dispatch loop that is the top-level control structure for the remainder of the
application’s execution. The loop terminates when a WM_QUI T message isreceived. At that
point, W nMai n exits the application, returning the value passed in the WWMLQUI T message’s
wPar amparameter. If WM_QUI T was received as aresult of calling Post Qui t Message,
the value of wPar amisthe value of the Post Qui t Message function’s nExi t Code
parameter.

The mai n and whai n functions return an exit code back to the calling program (usually the
operating system).

If the W nMai n function terminates before entering the message loop, it should return 0.
Otherwise, it should terminate when it receivesa VWM_QUI T message and return the exit
value contained in that message’ s wPar amparameter.

abort,atexit, _bget cnd, exec Functions, exi t, _exit, getcnd, get env,
onexi t, put env, spawn Functions, syst em

#i ncl ude <stdi o. h>

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

int i;
for( i =0; i < arge; ++i ) {
printf( "argv[%] = %\n", i, argv[i] );

}
return( 0 );

}
#i fdef _WDE_
int wmain( int wargc, wchar t *wargv[] )

t
int i;
for( i =0; i <wargc; ++i ) {
wprintf( L"wargv[%] = %\n", i, wargv[i] );
return( 0 );
}
#endi f

produces the following:
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argv[0] = C \ WATCOM DEMO MYPGM EXE
argv[ 1] = hhhhh
argv[ 2] = another arg

when the program ny pgmis executed with the command
nmypgm hhhhh "anot her arg"
A sample Windows main program is shown below.

i nt PASCAL W nMai n( HANDLE thi s_i nst, HANDLE prev_inst,
LPSTR cndl i ne, int cndshow )
{

MG neg;

if( !prev_inst ) {
if( 'Firstlnstance( this_inst ) ) return( 0 );

}
if( 'Anylnstance( this_inst, cndshow ) ) return( 0 );
/*
Get Message returns FALSE when WMWL.QUIT is received
*/
whil e( Get Message( &mrsg, NULL, NULL, NULL ) ) {
Transl at eMessage( &nsg );
Di spat chMessage( &nsg );
}

return( nmsg. wParam);

}

Classification: mainis ANSI, wmain is not ANSI, WinMain is not ANSI, wWinMain is not ANSI

Systems:
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_makepath, _wmakepath

Synopsis:

Description:

#i nclude <stdlib. h>
voi d _makepat h( char *path,

const char *drive,
const char *dir,

const char *fnane,
const char *ext );

voi d _wrakepat h( wchar _t *pat h,

const wchar _t *drive,
const wchar _t *dir,

const wchar _t *f nane,
const wchar _t *ext );

The _makepat h function constructs afull pathname from the components consisting of a
drive letter, directory path, file name and file name extension. The full pathnameis placed in
the buffer pointed to by the argument path.

The _wmrakepat h function is awide-character version of _nmakepat h that operates with
wide-character strings.

The maximum size required for each buffer is specified by the manifest constants
_MAX_PATH, _MAX_DRI VE, _MAX_DI R, _MAX_FNAME, and _MAX_EXT which are
definedin<stdl i b. h>.

drive

dir

fname

ext

The drive argument points to a buffer containing the drive letter (A, B, C, etc.)
followed by an optional colon. The _makepat h function will automatically
insert acolon in the full pathnameiif itismissing. If driveisaNULL pointer
or points to an empty string, no drive letter or colon will be placed in the full
pathname.

The dir argument points to a buffer containing just the pathname. Either
forward slashes (/) or backslashes (\) may be used. Thetrailing slashis
optional. The _makepat h function will automatically insert atrailing slash
in the full pathnameiif itismissing. If dir isaNULL pointer or pointsto an
empty string, no slash will be placed in the full pathname.

The fname argument points to a buffer containing the base name of the file
without any extension (suffix).

The ext argument points to a buffer containing the filename extension or
suffix. A leading period (.) isoptional. The _makepat h routine will
automatically insert a period in the full pathname if itismissing. If extisa
NULL pointer or pointsto an empty string, no period will be placed in the full
pathname.

571



_makepath, wmakepath

Returns:  The _nmakepat h function returns no value.
SeeAlso: _fullpath, _splitpath

Example:  #i ncl ude <stdi o. h>
#i ncl ude <stdlib. h>

voi d main()

char full _path] _MAX_PATH ];
char drive[ _MAX_DRIVE ];
char dir[ _MAX_DIR];

char fname[ _MAX_FNAME ];
char ext[ _MAX_EXT ];

_makepat h(full _path,"c", "watconc\\ h\\", K "stdio","h");
printf( "Full path is: %\n\n", full _path );
_splitpath( full _path, drive, dir, fname, ext );
printf( "Components after _splitpath\n" );

printf( "drive: %\n", drive );

printf( "dir: %\n", dir );

printf( "fnane: 9%\n", fname );

printf( "ext: %\ n", ext );

}
produces the following:
Full path is: c:watcont\h\stdio.h

Conponents after _splitpath

drive: c:

dir: wat cont\ h\
fname: stdio

ext: .h

Note the use of two adjacent backslash characters (\) within character-string constants to
signify a single backslash.

Classification: WATCOM

Systems: _makepath - All, Netware
_wnakepath - All
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malloc Functions

Synopsis:

Description:

Returns:

See Also:

Example:

#include <stdlib.h> For ANSI conpatibility (malloc only)
#include <malloc. h> Required for other function prototypes
void *mall oc( size_t size);

void __based(void) *_bmalloc( __segnent seg, size_t size );
void __far *_fmalloc( size_t size);

void __near *_nmalloc( size_t size);

The mal | oc functions allocate space for an object of size bytes. Nothing is allocated when
the size argument has a value of zero.

Each function allocates memory from a particular heap, as listed below:

Function Heap

malloc Depends on data model of the program

_bmalloc Based heap specified by seg value

_fmalloc Far heap (outside the default data segment)

_nmalloc Near heap (inside the default data segment)

In asmall data memory model, the mal | oc function is equivalent tothe _nnmal | oc
function; in alarge data memory model, the mal | oc function is equivalent to the

_fmal | oc function.

Themal | oc functions return a pointer to the start of the allocated memory. The mal | oc,
_fmal | oc and _nmal | oc functions return NULL if thereisinsufficient memory available
or if therequested sizeiszero. The _brnal | oc function returns _NULLOFF if thereis

insufficient memory available or if the requested size is zero.

cal | oc Functions, _expand Functions, f r ee Functions, hal | oc, hf ree, _nsi ze
Functions, r eal | oc Functions, sbr k

#i ncl ude <stdlib. h>
voi d main()

char *buffer;
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buffer = (char *)malloc( 80 );
if( buffer = NULL ) {

/* body of program */

free( buffer );
}
}

Classification: mallocis ANSI, _fmallocisnot ANSI, bmallocisnot ANSI, _nmallocisnot ANSI

Systems: malloc - All, Netware
_brmal | oc - DOS/ 16, W ndows, QNX/ 16, OS/2 1.x(all)
_frmalloc - DOS/ 16, W ndows, QNX/ 16, OS/2 1.x(all)
2

_nmal l oc - DOS, W ndows, Wn386, Wn32, Q\X, OS/
1. x(mMr), Os/2-32
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Synopsis:

Description:

#i ncl ude <math. h>
int matherr( struct _exception *err_info );

The mat her r function isinvoked each time an error is detected by functionsin the math
library. The default mat her r function supplied in the library returns zero which causes an
error message to be displayed upon st der r and er r no to be set with an appropriate error
value. An alternative version of this function can be provided, instead of the library version,
in order that the error handling for mathematical errors can be handled by an application.

A program may contain a user-written version of nat her r to take any appropriate action
when an error is detected. When zero is returned, an error message will be printed upon

st derr and er r no will be set as was the case with the default function. When anon-zero
value is returned, no message is printed and er r no isnot changed. The value

err _i nf o->ret val isused asthereturn value for the function in which the error was
detected.

Themat her r function is passed a pointer to a structure of type struct _exception
which contains information about the error that has been detected:

struct _exception

{ int type; /* TYPE OF ERROR */
char *nane; /* NAME COF FUNCTI ON */
doubl e argil; /* FIRST ARGUMENT TO FUNCTION  */
doubl e arg2; /* SECOND ARGUMENT TO FUNCTI ON */
doubl e retval ; /* DEFAULT RETURN VALUE */

b

Thet ype field will contain one of the following values:

Value Meaning

DOMAIN A domain error has occurred, suchas sqrt (- 1e0) .
SING A singularity will result, such as pow( 0e0, - 2) .
OVERFLOW An overflow will result, such as pow( 10e0, 100) .

UNDERFLOW An underflow will result, such as pow( 10e0, - 100) .
TLOSS Total loss of significance will result, such as exp( 1000) .

PLOSS Partial loss of significance will result, such as si n(10e70) .
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Returns:

Example:

The nane field points to a string containing the name of the function which detected the
error. Thefieldsar g1 and ar g2 (if required) give the values which caused the error. The
fieldr et val containsthe value which will be returned by the function. This value may be
changed by a user-supplied version of the mat her r function.

Themat her r function returns zero when an error message is to be printed and a non-zero
value otherwise.

#i ncl ude <stdi o. h>
#i ncl ude <stdlib. h>
#i ncl ude <string. h>
#i ncl ude <mat h. h>

/* Denonstrate error routine in which negative */
/* arguments to "sqrt" are treated as positive */

void main()

printf( "%\n", sqrt( -5e0 ) );
exit( 0);
}

int matherr( struct _exception *err )

if( strecnmp( err->name, "sqrt" ) == 0 ) {
if( err->type == DOVAIN ) {
err->retval = sqrt( -(err->argl) );
return( 1 );
} else
return( 0 );
} else
return( 0 );

}

Classification: WATCOM

Systems:
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Synopsis.  #i ncl ude <stdlib. h>
#define max(a,b) (((a) > (b)) ? (a) : (b))

Description: The max macro will evaluate to be the greater of two values. It isimplemented as follows.
#define max(a,b) (((a) > (b)) ? (a) : (b))

Returns.  The max macro will evaluate to the larger of the two values passed.

SeeAlso:  min

Example:  #i ncl ude <stdi o. h>
#i ncl ude <stdlib. h>

voi d main()
int a;
/*
* The following line will set the variable "a" to 10
* since 10 is greater than 1.
*/

a = mx( 1, 10 );
printf( "The value is: %\n", a);

Classification: WATCOM

Systems: All, Netware
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Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <nbstring. h>
unsi gned int _nbbtonbc( unsigned int ch );

The _nbbt onbc function returns the double-byte character equivalent to the single-byte
character ch. The single-byte character must be in the range 0x20 through Ox7E or OxA1
through OXDF.

Note: Thisfunction was called hant ozen in earlier versions.

The _nmbbt onbc function returns ch if there is no equivalent double-byte character;
otherwise _nbbt onbc returns a double-byte character.

_get mbcp, nbcjistojns, nbcjnstojis, nbctonbb, i snmbbal num

_i smbbal pha, _i snmbbgr aph, _i smbbkal num _i snbbkal pha, _i snbbkana,
_i smbbkprint, i snbbkpunct, _i snbbl ead, _i snbbpri nt, _i smbbpunct,
_isnmbbtrail, _nmbcjistojns, _nbcjnstojis, _nbctonbb, _nbbtype

_set mbcp

#i ncl ude <stdio. h>
#i ncl ude <mbctype. h>
#i ncl ude <nbstring. h>

char al phabet[] = {
" ABCDEFGHI JKLMNOPQRSTUVWKYZ"
1

void main()

t |
i nt i;
unsi gned short c;
_setnmbcp( 932 );
for( i =0; i < sizeof( alphabet ) - 1; i++ ) {
¢ = _nbbtonbc( al phabet[ i ] );
printf( "%%", c>>8, c );

printf( "\n" );
}

produces the following:

ABCDEFGHI JKLMNOPQRSTUVWXYZ

Classification: WATCOM
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Systems: DOS, Windows, Win386, Win32, 0S/2 1.x(al), 0S/2-32
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Synopsis:

Description:

Returns:

See Also:

Example:

580

#i ncl ude <nbstring. h>
#i ncl ude <nbctype. h> (for manifest constants)
int _nbbtype( unsigned char ch, int type );

The _nbbt ype function determines the type of abyte in a multibyte character. If the value
of typeisany value except 1, _nbbt ype testsfor avalid single-byte or lead byte of a
multibyte character. If the value of typeis1, —nbbt ype testsfor avalid trail byte of a
multibyte character.

Note: A similar function was called chkct ype in earlier versions.
If the value of typeisnot 1, the _nmbbt ype function returns one of the following values:

_MBC_SINGLE the character is avalid single-byte character (e.g., 0x20 - OX7E,
OxA1 - OXDF in code page 932)

_MBC_LEAD the character isvalid lead byte character (e.g., 0x81 - Ox9F, OxEOQ -
OxFC in code page 932)

_MBC_ILLEGAL the character isanillegal character (e.g., any value except 0x20 -
OX7E, OxA1 - OxDF, 0x81 - 0x9F, OxEOQ - OXFC in code page 932)

If the value of typeis 1, the _nbbt ype function returns one of the following values:

_MBC_TRAIL the character isavalid trailing byte character (e.g., 0x40 - OX7E,
0x80 - OXFC in code page 932)

_MBC_ILLEGAL the character isan illegal character (e.g., any character except a
valid trailing byte character)

_get mbcp, _i snbcal num _i snbcal pha, _i snbcentrl, _i snbedigit,

_i smbcgraph, _i snbchira, _i snbckat a, _i snbcl 0, _i snbcl 1, _i snbcl 2,
_i snbcl egal , _i snbcl ower, _i snbcprint, _i smbcpunct, _i snbcspace,
_i snmbcsynbol , _i snbcupper, _i snbexdigit, _set nbecp
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#i ncl ude <stdio. h>
#i ncl ude <nbctype. h>
#i ncl ude <nbstring. h>

const char *types[4] = {
"1 LLEGAL",
"SI NGLE",
"LEAD",
"TRAI L"
3

const unsi gned char chars[] = {

1
‘A
0x81, 0x40,
0x82, 0x60,
0x82, 0xA6,
0x83, 0x42,
OxAl,
0x A6,
OxDF,
OxEO, OxAl,
0x00

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

doubl e- byt e
doubl e- byt e
doubl e- byt e
doubl e- byt e
singl e-byte
singl e-byte
singl e-byte
doubl e- byt e

space */
A */

H ragana
Kat akana
Kat akana
Kat akana
Kat akana
Kanji */

i
#defi ne Sl ZE si zeof ( chars ) / sizeof(

void main()

{

i nt

_setmbcp( 932 );
k — .

for( i =0; i <SIZE i++ ) {
j = _nbbtype( chars[i], k );
printf( "%\n", types[ 1 +j ] );
if( j == _MBC_LEAD )
k = 1;
el se
k = 0;

}
}

produces the following:

*/
*/
punctuation */
al phabetic */
al phabetic */

unsi gned char )
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SI NGLE
SI NGLE
SI NGLE
SI NGLE
LEAD
TRAI L
LEAD
TRAI L
LEAD
TRAI L
LEAD
TRAI L
SI NGLE
SI NGLE
SI NGLE
LEAD
TRAI L

| LLEGAL

Classification: WATCOM

Systems.  DOS, Windows, Win386, Win32, OS2 1.x(all), 05/2-32
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_mbccmp, _fmbcecmp

Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <nbstring. h>
int _nbccnp( const unsigned char *s1,
const unsigned char *s2 );
int _fnbccnp( const unsigned char __far *sl,
const unsigned char __far *s2 );

The _nbccnp function compares one multibyte character from sl to one multibyte
character from s2.

The function is a data model independent form of the _nbccnp function that accepts far
pointer arguments. It is most useful in mixed memory model applications.

The _nmbccnp and functions return the following values.

Value Meaning

<0 multibyte character at sl less than multibyte character at s2

0 multibyte character at sl identical to multibyte character at s2
>0 multibyte character at s1 greater than multibyte character at s2

_mbccpy, _nbci cnp, _nbcj i st oj s, _nbcj nstoji s, _nbcl en, _nbctohira,
_nmbct okat a, _nbct ol ower, _nbct onbb, _nmbct oupper, nbl en, nbrl en,
nbrt owc, nbsrt owcs, nbst owcs, mbt owc, si si nit,wertonb, wesrt onbs,
west onbs, wet ob, wet onb
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#i ncl ude <stdio. h>
#i ncl ude <nbctype. h>
#i ncl ude <nbstring. h>

unsi gned char nmbl[2] = {
0x81, 0x43
1
unsi gned char nmb2[2] = {
0x81, 0x42
i
voi d main()
{. |
i nt i;
_setmbcp( 932 );
i = _nbccnp( nbl, nb2 );
if(i <0)
printf( "Less than\n" );
else if( i ==0)
printf( "Equal to\n" )
el se
printf( "Geater than\n" );
}

produces the following:

Greater than
Classification: _mbccmp is ANSI, _mbcecmp isnot ANSI, _fmbcemp is not ANS

Systems.  _nbccnp - DOS, W ndows, Wn386, Wn32, OS/2 1.x(all), OS/2-32
_fnbccnmp - DOS, W ndows, Wn386, Wn32, O5/2 1.x(all), 0OS/2-32

584



_mbccpy, _fmbccpy

Synopsis.  #i ncl ude <mbstring. h>
voi d _nbccpy( unsigned char *dest,
const unsigned char *ch );
void _frbccpy( unsigned char __far *dest,
const unsigned char __far *ch );

Description: The _nbccpy function copies one multibyte character from ch to dest.

The function is a data model independent form of the _nbccpy function that accepts far
pointer arguments. It ismost useful in mixed memory model applications.

Returns:  The _nmbccpy function does not return avalue.

SeeAlso:  _nbccenp, _nbci cnp, _nbcj i stoj ms, _nbcj st oj i s, _nbcl en, _nbct ohira,
_nmbct okat a, _nbct ol ower, _nbct onbb, _nmbct oupper, nbl en, nbrl en,
nbrt owc, nbsrt owcs, nbst owcs, nmbt owc, si si nit,wertonb, wesrt onbs,
wecst onbs, wet ob, wet onb

Example:  #i ncl ude <stdi o. h>
#i ncl ude <nbctype. h>
#i ncl ude <nbstring. h>

unsi gned char nbl[ 2]
0x00, 0x00
b

unsi gned char nb2[ 4] {
0x81, 0x42, 0x81, 0x41
b

void main()

1
—~~

_setnmbcp( 932 );

printf( "9%6.4x\n", nbl[0] << 8 | nbl[1] );

_mbccpy( nmbl, nb2 );

printf( "9%t6.4x\n", nbl[0] << 8 | nbl[1] );
}

produces the following:

0000
0x8142

Classification: WATCOM
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Systems: _nmbccpy - DOS, W ndows, Wn386, Wn32, OS/2 1.x(all), OS/2-32
_fnbccpy - DOS, Wndows, Wn386, Wn32, O5/2 1.x(all), OS/2-32
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Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <nbstring. h>

int _nbcicnp( const unsigned char *si,
const unsigned char *s2 );

int _fnbcicnp( const unsigned char __far *si,
const unsigned char __far *s2 );

The _nbci cnp function compares one multibyte character from sl to one multibyte
character from s2 using a case-insensitive comparison.

The function is a data model independent form of the _nbci cnp function that accepts far
pointer arguments. It is most useful in mixed memory model applications.

The _nmbci cnp and functions return the following values.

Value Meaning

<0 multibyte character at sl less than multibyte character at s2

0 multibyte character at sl identical to multibyte character at s2
>0 multibyte character at s1 greater than multibyte character at s2

_mbcenp, _nbeepy, _nbcj i stoj ms, _nbcj nmstoj i s, _nbcl en, _nbct ohira,
_nmbct okat a, _nbct ol ower, _nbct onbb, _nmbct oupper, nbl en, nbrl en,
nbrt owc, nbsrt owcs, nbst owcs, mbt owc, si si nit,wertonb, wesrt onbs,
west onbs, wet ob, wet onb
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#i ncl ude <stdio. h>
#i ncl ude <nbctype. h>
#i ncl ude <nbstring. h>

unsi gned char nmbl[2] = {
0x41, 0x42
1
unsi gned char nmb2[2] = {
0x61, 0x43
i
void main()
{. |
i nt i;
_setmbcp( 932 );
i = _nbcicnp( nmbl, nb2 );
if(i <0)
printf( "Less than\n" );
else if( i ==0)
printf( "Equal to\n" )
el se
printf( "Geater than\n" );
}

produces the following:
Equal to
Classification: WATCOM
Systems.  _nbcicnp - DOS, W ndows, Wn386, Wn32, OS/2 1.x(all), OS/2-32

_fnbcicnp - DOS, Wndows, Wn386, Wn32, OS/2 1.x(all),
Os/ 2-32
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Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <nbstring. h>
unsi gned int _nbcjistojns( unsigned int ch);

The _nbcj i st oj ms convertsa JIS character set code to a shift-J S character set code. If
the argument is out of range, _nbcj i st oj s returns 0. Valid J'S double-byte characters
are those in which the first and second byte fall in the range 0x21 through Ox7E. Thisis
summarized in the following diagram.

[ 1st byte ] [ 2nd byte ]
0x21- Ox7E 0x21- Ox7E

Note: The JIS character set code is a double-byte character set defined by JIS, the Japan
Industrial Standard Ingtitutes. Shift-JISis another double-byte character set. It is defined by
Microsoft for personal computers and is based on the JIS code. The first byte and the second
byte of J'S codes can have values less than 0x80. Microsoft has designed shift-JIS code so
that it can be mixed in strings with single-byte alphanumeric codes. Thus the double-byte
shift-JIS codes are greater than or equal to 0x8140.

Note: Thisfunctionwascalled j i st o] ns in earlier versions.

The _bcj i st oj ns function returns zero if the argument is not in the range otherwise, the
corresponding shift-JIS code is returned.

_get mbcp, _nbbt onbc, _nbcj nmst oj i s, _nbct onbb, _i snbbal num

_i smbbal pha, _i snbbgr aph, _i smbbkal num _i snbbkal pha, _i snbbkana,
_i smbbkprint, _i snbbkpunct, _i snbbl ead, _i snbbpri nt, _i snbbpunct,
_isnbbtrail, _mbbt onbc, _nbcj nstoj i s, _nbct onbb, _nmbbt ype, _set nbcp

#i ncl ude <stdio. h>
#i ncl ude <nbctype. h>
#i ncl ude <nbstring. h>

voi d main()

{

unsi gned short c;
_setmbcp( 932 );
c = _nbcjistojnms( 0x2152 );
printf( "9%6.4x\n", c );
}

produces the following:
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0x8171
Classification: WATCOM

Systems.  All
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_mbcjmstojis

Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <nbstring. h>
unsi gned int _nbcjnstojis( unsigned int ch);

The _nbcj st 0] i s converts ashift-JIS character set code to a JIS character set code. If
the argument is out of range, _nbcj st o] i s returns0. Valid shift-JIS double-byte
characters are those in which the first byte fallsin the range 0x81 through 0x9F or OxEO
through OxFC and whose second byte fallsin the range 0x40 through Ox7E or 0x80 through
OxFC. Thisissummarized in the following diagram.

[ 1st byte ] [ 2nd byte ]

0x81- Ox9F 0x40- OxXFC
or except Ox7F
OxEO- OXFC

Note: The JIS character set code is a double-byte character set defined by JIS, the Japan
Industrial Standard Ingtitutes. Shift-JISis another double-byte character set. It is defined by
Microsoft for personal computers and is based on the JIS code. The first byte and the second
byte of J'S codes can have values less than 0x80. Microsoft has designed shift-JIS code so
that it can be mixed in strings with single-byte aphanumeric codes. Thus the double-byte
shift-JIS codes are greater than or equal to 0x8140.

Note: Thisfunctionwascalled j nst 0j i s inearlier versions.

The _bcj nst o i s function returns zero if the argument is not in the range otherwise, the
corresponding shift-JIS code is returned.

_get mbcp, _nbbt onbc, _nbcj i st oj s, _nbct onbb, _i snbbal num

_i smbbal pha, _i snbbgr aph, _i smbbkal num _i snbbkal pha, _i snbbkana,
_i smbbkprint, _i snbbkpunct, _i snbbl ead, _i snbbpri nt, _i snmbbpunct,
_isnmbbtrail, _mbbt onbc, _nbcji st oj ns, _nbct onbb, _nmbbt ype, _set mbcp

#i ncl ude <stdio. h>
#i ncl ude <nbctype. h>
#i ncl ude <nbstring. h>
voi d main()
unsi gned short c;
_setnmbcp( 932 );

c = _nbcjnstojis( 0x8171 );
printf( "9%#6.4x\n", ¢ );
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produces the following:
0x2152
Classification: WATCOM

Systems.  All
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_mbclen, _fmbclen

Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <nbstring. h>
size_t _nbclen( const unsigned char *ch );
size_t far _fnmbclen( const unsigned char __far *ch );

The _nbcl en function determines the number of bytes comprising the multibyte character
pointed to by ch.

The function is a data model independent form of the _nbcl en function that accepts far
pointer arguments. It ismost useful in mixed memory model applications.

If chisaNULL pointer, the _nbcl en function returns zero if multibyte character encodings
do not have state-dependent encoding, and non-zero otherwise. If chisnot aNULL pointer,
the _mbcl en function returns:

Value Meaning

0 if ch pointsto the null character

1 if ch pointsto a single-byte character

2 if ch pointsto a double-byte character

-1 if ch does not point to avalid multibyte character

_nmbcenp, _nbeepy, nbei cnp, _nbej i stojms, _nbcjnmstojis, nbctohira,
_nbct okat a, nbct ol ower, nbct onbb, nbct oupper, nbl en, nbr | en,
nbrt owc, nbsrt ows, nbst owcs, bt owc, si si nit,wertonb, wecsrt onbs,
west onbs, wet ob, wet onb
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594

#i ncl ude
#i ncl ude
#i ncl ude

unsi gned

’ ’
)

111’
1A1

<stdi o. h>

<nbct ype. h>
<nbstring. h>

char chars[] = {

0x81, 0x40, /*
0x82, 0x60, /*
0x82, OxA6, /*
0x83, 0x42, /*

OxA1l,
Ox A6,
OxDF,

/*
/*
/*

OxEO, OxA1, /*

0x00
}s

/*

doubl e- byt e
doubl e- byt e
doubl e- byt e
doubl e- byt e
singl e-byte
singl e-byte
si ngl e-byte
doubl e- byt e
nul

void main()

i nt

A

_setmbcp( 932 );

space */
A */

Hi r agana
Kat akana
Kat akana
Kat akana
Kat akana
Kanji */

character */

*/
*/
punctuation */
al phabetic */
al phabetic */

for( i =0; i < sizeof(chars); i +=j ) {
j = _nmbclen( &chars[i] );
printf( "%l bytes in character\n", j );

}

produces the following:

byt es
byt es
byt es
byt es
byt es
byt es
byt es
byt es
byt es
byt es
byt es
byt es
byt es

PNRPRRNNNNRRRRE

DS 3 3333333333535

character
char act er
char act er
char act er
char act er
character
character
character
character
character
character
char act er
char act er
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Classification: WATCOM

Systems: _nmbclen - DOS, W ndows, Wn386, Wn32, OS/2 1.x(all), OS/2-32
_fnbclen - DOS, Wndows, Wn386, Wn32, O5/2 1.x(all), 0OS/2-32
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Synopsis.  #i ncl ude <mbstring. h>
unsi gned int _nbctol ower( unsigned int c );

Description: The _nbct ol ower function converts an uppercase multibyte character to an equivalent
lowercase multibyte character.

For example, in code page 932, thisincludes the single-byte uppercase letters A-Z and the
double-byte uppercase characters such that:

0x8260 <= ¢ <= 0x8279
Note: Thisfunctionwascalled j t ol ower in earlier versions.

Returns.  The _nbct ol ower function returns the argument value if the argument is not a
double-byte uppercase character; otherwise, the equivalent lowercase character is returned.

SeeAlso:  _nbccenp, _nbcepy, nbci cnp, _nbcj i stoj nms, nbcj nstojis, nbclen,
_nmbct ohi ra, nbct okat a, nbct onbb, nbct oupper, nbl en, nbrl en,
nbrt owc, nbsrt ows, nbst owcs, bt owc, si sinit,wertonb, wcsrt onbs,
west onbs, wet ob, wet onmb

Example:  #i ncl ude <stdi o. h>
#i ncl ude <mbctype. h>
#i ncl ude <mbstring. h>

unsigned int chars[] = {

A, /* single-byte A */
B, /* single-byte B */
C, /* single-byte C */
D, /* single-byte D */
B = /* single-byte E */
0x8260, /* doubl e-byte A */
0x8261, /* doubl e-byte B */
0x8262, /* doubl e-byte C */
0x8263, /* doubl e-byte D */
0x8264 /* doubl e-byte E */

}s

#defi ne S| ZE si zeof ( chars ) / s

zeof ( unsigned int )
voi d main()

i nt i;
unsigned int c;
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_setnmbcp( 932 );
for( i =0; i <SIZE i++ ) {
¢ = _nbctolower( chars[ i ] );
if( c > O0xff )
printf( "%9%", c>>8, c );
el se
printf( "%", c );

printf( "\n" );

produces the following:
abcde a b c d e

Classification: WATCOM

Systems: DOS, Windows, Win386, Win32, 0S/2 1.x(all), 05/2-32
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Synopsis.  #i ncl ude <mbstring. h>
unsi gned int _nbctoupper( unsigned int c );

Description: The _nbct oupper function converts alowercase multibyte character to an equivalent
uppercase multibyte character.

For example, in code page 932, this includes the single-byte lowercase | etters a-z and the
double-byte lowercase characters such that:

0x8281 <= ¢ <= 0x829A
Note: Thisfunctionwascalled j t oupper in earlier versions.

Returns.  The _nbct oupper function returns the argument value if the argument is not a
double-byte lowercase character; otherwise, the equivalent uppercase character is returned.

SeeAlso:  _nbccenp, _nbcepy, nbci cnp, _nbcj i stoj nms, nbcj nstojis, nbclen,
_nbct ohi ra, _nbct okat a, _nmbct ol ower, _nbct onbb, bl en, nbrl en,
nbrt owc, nbsrt owcs, nbst owcs, nbt owc, si sinit,wertonb,wesrt onbs,
west ombs, wet ob, wet onb

Example:  #i ncl ude <stdi o. h>
#i ncl ude <mbctype. h>
#i ncl ude <mbstring. h>

unsigned int chars[] = {

a’, /* single-byte a */
b, /* single-byte b */
¢, /* single-byte ¢ */
d, /* single-byte d */
‘e, /* single-byte e */
0x8281, /* doubl e-byte a */
0x8282, /* doubl e-byte b */
0x8283, /* doubl e-byte ¢ */
0x8284, /* doubl e-byte d */
0x8285 /* doubl e-byte e */

}s

#defi ne S| ZE si zeof ( chars ) / s

zeof ( unsigned int )
voi d main()

i nt i;
unsigned int c;
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_setnmbcp( 932 );
for( i =0; i <SIZE i++ ) {
¢ = _nbctoupper( chars[ i ] );
if( c > Oxff )
printf( "%9%", c>>8, c );
el se
printf( "%", c );

printf( "\n" );

produces the following:
ABCDE ABCDE
Classification: WATCOM

Systems: DOS, Windows, Win386, Win32, 0S/2 1.x(all), 05/2-32
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_mbctohira

Synopsis:

Description:

Returns:

See Also:

Example:

600

#i ncl ude <nbstring. h>
unsi gned int _nbctohira( unsigned int ch);

The _nbct ohi r a converts a double-byte Katakana character to a Hiragana character. A
double-byte Katakana character is any character for which the following expression istrue:

0x8340 <= ch <= 0x8396 && ch != 0Ox837F

Any Katakana character whose value is less than 0x8393 is converted to Hiragana (there are
3 extra Katakana characters that have no equivalent).

Note: The Japanese double-byte character set includes Kanji, Hiragana, and Katakana
characters - both al phabetic and numeric. Kanji isthe ideogram character set of the Japanese
character set. Hiragana and Katakana are two types of phonetic character sets of the
Japanese character set. The Hiragana code set includes 83 characters and the Katakana code
set includes 86 characters.

Note: Thisfunctionwascalled j t ohi r a in earlier versions.

The _nbct ohi r a function returns the argument value if the argument is not a double-byte
Katakana character; otherwise, the equivalent Hiragana character is returned.

_mbcenp, _nbeepy, _nbci cnp, _nbcj i stoj s, _nbcj nst oj i s, _nbcl en,
_nmbct okat a, _nbct ol ower, _nbct onbb, _nmbct oupper, nbl en, nbrl en,
nbrt owc, nbsrt owcs, nbst owcs, bt owc, si si nit,wertonb, wesrt onbs,
wecst onbs, wet ob, wet onb

#i ncl ude <stdio. h>
#i ncl ude <nbctype. h>
#i ncl ude <nbstring. h>

unsi gned int chars[] = {
0x8340,
0x8364,
0x8396

b
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#def i ne S| ZE si zeof ( chars ) / sizeof( unsigned int )

voi d main()
{

i nt i

_setmbcp( 932 );
for( i =0; i <SIZE i++ ) {
printf( "9%#6.4x - 9%#6.4x\n",
chars[ i ],
_nbctohira( chars[ i ] ) );
}
}

produces the following:

0x8340 - 0x829f
0x8364 - 0x82c3
0x8396 - 0x8396

Classification: WATCOM

Systems: All
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Synopsis.  #i ncl ude <mbstring. h>
unsi gned int _nbctokata( unsigned int ch);

Description: The _nbct okat a converts a double-byte Hiragana character to a Katakana character. A
double-byte Hiragana character is any character for which the following expression istrue:

0x829F <= c¢ <= 0x82F1

Note: The Japanese double-byte character set includes Kanji, Hiragana, and Katakana
characters - both a phabetic and numeric. Kanji istheideogram character set of the Japanese
character set. Hiragana and Katakana are two types of phonetic character sets of the
Japanese character set. The Hiragana code set includes 83 characters and the Katakana code
set includes 86 characters.

Note: Thisfunctionwascalled j t okat a in earlier versions.

Returns: The _nbct okat a function returns the argument value if the argument is not a double-byte
Hiragana character; otherwise, the equivalent Katakana character is returned.

SeeAlso:  _nbccenp, _nbccpy, _nbci cnp, _nbcj i st oj s, _nbcj nst oj i s, _nbcl en,
_nmbct ohi ra, _nbct ol ower, _nbct onbb, _nbct oupper, nbl en, nbrl en,
nbrt owc, nbsrt owcs, nbst owcs, mbt owc, si si nit,wertonb, wesrt onbs,
west onbs, wet ob, wet onb

Example:  #i ncl ude <stdi o. h>
#i ncl ude <nbctype. h>
#i ncl ude <nbstring. h>

unsi gned int chars[] = {
0x829F,
0x82B0,
0x82F1

}s
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#def i ne S| ZE si zeof ( chars ) / sizeof( unsigned int )

voi d main()
{

i nt i

_setmbcp( 932 );
for( i =0; i <SIZE i++ ) {
printf( "9%#6.4x - 9%#6.4x\n",
chars[ i ],
_nbctokata( chars[ i ] ) );
}
}

produces the following:

0x829f - 0x8340
0x82b0 - 0x8351
0x82f1 - 0x8393

Classification: WATCOM

Systems: All
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Synopsis:

Description:

Returns:

See Also:

Example:

604

#i ncl ude <nbstring. h>
unsi gned int _nbctonbb( unsigned int ch );

The _nbct onbb function returns the single-byte character equivalent to the double-byte
character ch. The single-byte character will be in the range 0x20 through Ox7E or OxA1
through OXDF.

Note: Thisfunction was called zent ohan in earlier versions.

The _nbct onbb function returns ch if there is no equivalent single-byte character;
otherwise _nbct onbb returns asingle-byte character.

_get mbcp, _nbbt onbc, nbcj i stoj ns, _nbcjmstojis, isnbbal num

_i smbbal pha, _i snmbbgr aph, _i smbbkal num _i snbbkal pha, _i snbbkana,
_i smbbkprint, i snbbkpunct, _i snbbl ead, _i snbbpri nt, _i smbbpunct,
_ismbbtrail, _mbbt onbc, _nbcji st oj ms, _nbcj nst oj i s, _nbbt ype,
_set mbcp



_mbctombb

#i ncl ude <stdio. h>
#i ncl ude <nbctype. h>
#i ncl ude <nbstring. h>

#define ZEN(X) 130*256+(x- 1+32)

unsi gned int al phabet[26] = {
ZEN('A'),ZEN('B ), ZEN('C ), ZEN('D ), ZEN(' E
ZEN('F ), ZEN(' G ), ZEN(' H ), ZEN(' 1 "), ZEN(’
ZEN(' K ), ZEN(' L"), ZEN(’ M), ZEN(' N ), ZEN(’
ZEN(' P ), ZEN('Q ), ZEN('R ), ZEN(' S'), ZEN(’
ZEN(' U ), ZEN(' V'), ZEN(' W), ZEN(' X ), ZEN(’
ZEN(' Z')

<4Q<
— N N N

b
#define SIZE sizeof ( al phabet ) / sizeof( unsigned int )
voi d main()

i nt i;

unsi gned int C;

_setmbcp( 932 );

for( i =0; i <SIZE i++ ) {
¢ = _nbctonbb( al phabet[ i ] );
printf( "%", c);

}
printf( "\n" );
}

produces the following:
ABCDEFGHI J KL MNOPQRSTUWKYZ
Classification: WATCOM

Systems: DOS, Windows, Win386, Win32, 0S/2 1.x(al), 05/2-32
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Synopsis:

Description:

Returns:

See Also;

Example:

606

#i ncl ude <nbstring. h>
unsi gned char *_nbget code( unsigned char *nbstr,
unsi gned int *dbchp );
unsi gned char far *_fnbgetcode( unsigned char far *nbstr,
unsi gned int *dbchp );

The _nbget code function places the next single- or double-byte character from the start of
the Kanji string specified by mbstr in the wide character pointed to by dbchp. If the
second-half of adouble-byte character is NULL, then the returned wide character isNULL.

The function is a code and data model independent form of the _nbget code function. It
accepts far pointer arguments and returns afar pointer. It is most useful in mixed memory
model applications.

The _nmbget code function returns a pointer to the next character to be obtained from the
string. If mbstr points at a null character then mbstr is returned.

_nbsnccnt, _nbput char

#i ncl ude <stdio. h>
#i ncl ude <nbctype. h>
#i ncl ude <nbstring. h>

unsi gned char set[] = {
"ab\ x81\ x41\ x81\ x42\ cd\ x81"
1

voi d main()

unsigned int c;
unsi gned char *str;

_setmbcp( 932 );
str = set;
for( ; *str I="\0"; ) {
str = _nmbgetcode( str, &c );
printf( "Character code 0x%.2x\n", c );

}

produces the following:
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Char acter
Char acter
Char acter
Char acter
Char acter
Char acter
Char act er

Classification: WATCOM

Systems:

_nmbget code -

0s/ 2-32

code
code
code
code
code
code
code

_fnbget code -

0s/ 2-32

0x61
0x62
0x8141
0x8142
0x63
0x64
0x00

DOS, W ndows, Wn386, Wn32, Os/2 1.x(all),

DOS, W ndows, Wn386, Wn32, OS/2 1.x(all),
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mblen, fmblen

Synopsis:

Description:

Returns:

See Also:

Example:

608

#i nclude <stdlib. h>
or
#i ncl ude <nbstring. h>
int mblen( const char *s, size_t n);
int _frblen( const char __far *s, size.t n);

The bl en function determines the number of bytes comprising the multibyte character
pointed to by s. At most n bytes of the array pointed to by swill be examined.

The _f mbl en function is a data model independent form of the nbl en function. It accepts
far pointer arguments and returns afar pointer. It is most useful in mixed memory model
applications.

If sisaNULL pointer, the mbl en function returns zero if multibyte character encodings are
not state dependent, and non-zero otherwise. If sisnot aNULL pointer, the nbl en function
returns:

Value  Meaning

0 if spointsto the null character

len the number of bytes that comprise the multibyte character (if the next n or fewer
bytes form avalid multibyte character)

-1 if the next n bytes do not form a valid multibyte character

_nmbccnp, _nbcepy, _nbci cnp, _nbcj i stoj s, _nbcj nstoj i s, _nbcl en,
_nbct ohira, _nbct okat a, _nbct ol ower, _nbct onbb, _nbct oupper, nbrl en,
nmbrt owc, nbsrt owcs, nbst owcs, bt owc, si si nit,wertonb, wecsrtonbs,
west ombs, wet ob, wet onb



mblen, fmblen

#i ncl ude <stdio. h>
#i ncl ude <nbstring. h>

const char chars[] = {

’

’ ’
)

1
A
0x81, 0x40, doubl e- byt e space */
0x82, 0x60, /* doubl e-byte A */

0x82, 0xA6, /* doubl e-byte Hiragana */
0x83, 0x42, /* doubl e-byte Katakana */

~
*

OxA1, /* single-byte Katakana punctuation */
0xA6, /* single-byte Katakana al phabetic */
OxDF, /* single-byte Katakana al phabetic */
OXEQ, OxA1, /* double-byte Kanji */

0x00

b
void main()
i nt i, i, k;

_setnbcp( 932 );
printf( "Character encodings are %sstate dependent\n",

( mblen( NULL, MB_.CUR_.MAX ) ) ? "" : "not " );
=1
for( i =0; ] >0; i +=j ) {
j = nblen( &chars[i], MB_CUR_MAX );
printf( "% bytes in character ", | );
ifCj] ==0) {
k = 0;
} elseif (j ==1) {
k = chars[i];
} elseif(j ==2) {
k = chars[i]<<8 | chars[i+1];
}

printf( "(%6.4x)\n", k );
}
}

produces the following:
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Character encodi ngs are not state dependent

byt es
byt es
byt es
byt es
byt es
bytes i
byt es
byt es
byt es
byt es
byt es
byt es
byt es

ONRPRRPNNNNRRRER

5D 3333333333335

character
character
character
character
char act er
char act er
char act er
char acter
character
character
character
character
character

(0x0020)
(0x002e)
(0x0031)
(0x0041)
(0x8140)
(0x8260)
(0x82a6)
(0x8342)
(0x00al)
(0x00a6)
(0x00df)
(Oxe0al)
( 0000)

Classification: mblenisANSI, fmblenisnot ANS|

Systems:
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nblen - All,

_frblen -

Net war e
DOS, W ndows, Wn386, Wn32, OS/2 1.x(all),

0Os/ 2- 32



_mbputchar, _fmbputchar

Synopsis.  #i ncl ude <mbstring. h>
unsi gned char *_nbputchar( unsigned char *nbstr,
unsi gned int dbch );
unsi gned char far *_fnbputchar( unsigned char far *nbstr,
unsi gned int dbch );

Description: The _nbput char function places the next single- or double-byte character specified by
dbch at the start of the buffer specified by mbstr.

The function is a code and data model independent form of the _nbput char function. It
accepts far pointer arguments and returns afar pointer. It is most useful in mixed memory
model applications.

Returns:.  The _nbput char function returns a pointer to the next location in which to store a
character.

SeeAlso:  _nbsnccnt, _nbget code

Example:  #i ncl ude <stdi o. h>
#i ncl ude <nbctype. h>
#i ncl ude <nbstring. h>

voi d main()
{
unsigned int c;
unsi gned char *str1;
unsi gned char *str2;
unsi gned char buf[30];

_setnmbcp( 932 );
strl = "ab\ x82\ x62\ x82\ x63\ ef \ x81\ x66";
str2 = buf;

for( ; *strl l="\0"; ) {
strl = _nbgetcode( strl, & );
str2 = _nmbputchar( str2, '< );
str2 = _nmbputchar( str2, c );
str2 = _nmbputchar( str2, "> );

}

*str2 ='\0";

printf( "%\n", buf );

}

produces the following:
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<a><b>< C< De<ex><f>< &

Classification: WATCOM

Systems: _nmbput char - DOS, W ndows, Wn386, Wn32, 0OS/2 1.x(all),
0s/ 2-32

_fnbputchar - DOS, Wndows, Wn386, Wn32, O5/2 1.x(all),
oS/ 2- 32
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Synopsis:

Description:

Returns:

#i ncl ude <wchar. h>
int nmbrlen( const char *s, size_t n, nbstate_t *ps );
int _frnbrlen( const char far *s, size_t n, nbstate_t far *ps )

The nbr | en function determines the number of bytes comprising the multibyte character
pointed to by s. The nbr | en function is equivalent to the following call:

nbrtowc((wchar _t *)0, s, n, ps !=0 ? ps : & nternal)

where & nt er nal isthe address of theinternal nmbst at e_t object for the nmbr | en
function.

The _f nbr | en function is a data model independent form of the mbr | en function that
accepts far pointer arguments. It is most useful in mixed memory model applications.

The restartable multibyte/wide character conversion functions differ from the corresponding
internal -state multibyte character functions ( bl en, nbt owc, and wet onb) in that they
have an extra argument, ps, of type pointer to nbst at e_t that pointsto an object that can
completely describe the current conversion state of the associated multibyte character
sequence. If psisanull pointer, each function usesits own interna nbst at e t object
instead. You are guaranteed that no other function in the library calls these functions with a
null pointer for ps, thereby ensuring the stability of the state.

Also unlike their corresponding functions, the return val ue does not represent whether the
encoding is state-dependent.

If the encoding is state-dependent, on entry each function takes the described conversion
state (either internal or pointed to by ps) as current. The conversion state described by the
pointed-to object is altered as needed to track the shift state of the associated multibyte
character sequence. For encodings without state dependency, the pointer to the nbst at e t
argument is ignored.

Thenbr | en function returns avalue between -2 and n, inclusive. The nbr | en function
returns the first of the following that applies:

Value Meaning

0 if the next n or fewer bytes form the multibyte character that correspondsto the
null wide character.

>0 if the next n or fewer bytes form avalid multibyte character; the value returned
is the number of bytes that constitute that multibyte character.
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See Also:

Example:

614

-2 if the next n bytes form an incomplete (but potentially valid) multibyte
character, and all n bytes have been processed; it is unspecified whether this
can occur when the value of n islessthan that of the MB_CUR_MAX macro.

-1 if an encoding error occurs (when the next n or fewer bytes do not form a
complete and valid multibyte character); the value of the macro ElI LSEQwiill
be stored in er r no, but the conversion state will be unchanged.

_nmbccnp, _nbcepy, _nbci cnp, _nbcj i stoj s, _nbcj nstoj i s, _nbcl en,
_nbct ohi ra, _nbct okat a, _nbct ol ower, _nbct onbb, _nbct oupper, nbl en,
nmbrt owc, nbsrt owcs, nbst owcs, bt owc, si si nit,wertonb, wcsrtonbs,
west ombs, wet ob, wet onb

#i ncl ude <stdi o. h>
#i ncl ude <wchar. h>
#i ncl ude <nbctype. h>
#i ncl ude <errno. h>

const char chars[] = {

l
’ ’
l

1
‘A
0x81, 0x40, /* doubl e-byte space */
0x82, 0x60, /* doubl e-byte A */

0x82, 0xA6, /* doubl e-byte Hiragana */
0x83, 0x42, /* doubl e-byte Katakana */

OxA1, /* single-byte Katakana punctuation */
0xA6, /* single-byte Katakana al phabetic */
OxDF, /* single-byte Katakana al phabetic */
OXEQ, OxA1, /* double-byte Kanji */

0x00
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void main()

i nt i,k

fsetnbcp( 932 );

i =1
for( i

> 0; i

+=

j = nbrlen( &chars[i],
printf( "%l bytes in character ", j );

{
MB_CUR_MAX, NULL );

if( errno == EILSEQ ) {
printf( " - illegal multibyte character\n" );
} else {
ifCj ==0) {
k = 0;
} elseif () ==1) {
= chars[i];
} elseif(j ==2)
= chars[i]<<8 | chars[i+1];
}
printf( "(%#6.4x)\n", k );
}
}
}
produces the following:
1 bytes in character (0x0020)
1 bytes in character (0x002e)
1 bytes in character (0x0031)
1 bytes in character (0x0041)
2 bytes in character (0x8140)
2 bytes in character (0x8260)
2 bytes in character (0x82a6)
2 bytes in character (0x8342)
1 bytes in character (0x00al)
1 bytes in character (0x00a6)
1 bytes in character (0x00df)
2 bytes in character (0Oxe0Oal)
0O bytes in character ( 0000)

Classification: mbrlenisANSI, _fmbrlenisnot ANSI

Systems:

nbrlen -

_fnbrlen -

0s/ 2-32
0s/ 2-32

DCS, W ndows, Wn386, Wn32, OS/2 1.x(all),
DOS, W ndows, Wn386, Wn32, Os/2 1.x(all),
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mbrtowc,

_fmbrtowc

Synopsis:

Description:

Returns:

616

#i ncl ude <wchar. h>
int mbrtowc( wchar _t *pwc, const char *s,
size_t n, nbstate_t *ps );
int _frnbrtowc( wchar_t __far *pwc, const char __far *s,
size_t n, nbstate_t __far *ps );

If sisanull pointer, the nmbr t owc function determines the number of bytes necessary to
enter the initial shift state (zero if encodings are not state-dependent or if the initial
conversion state is described). In this case, the value of the pwc argument will be ignored,
and the resulting state described will be theinitial conversion state.

If sisnot anull pointer, the mbr t owc function determines the number of bytesthat are
contained in the multibyte character (plus any leading shift sequences) pointed to by s,
produces the value of the corresponding wide character and then, if pwc is not anull pointer,
stores that value in the object pointed to by pwc. |If the corresponding wide character isthe
null wide character, the resulting state described will be the initial conversion state.

The _f nbr t owc function is adata model independent form of the nbr t owc function that
accepts far pointer arguments. It is most useful in mixed memory model applications.

The restartable multibyte/wide character conversion functions differ from the corresponding
internal -state multibyte character functions ( mbl en, bt owc, and wet onb) in that they
have an extra argument, ps, of type pointer to nmbst at e_t that pointsto an object that can
completely describe the current conversion state of the associated multibyte character
sequence. If psisanull pointer, each function usesits own internal nbst at e_t object
instead. Y ou are guaranteed that no other function in the library calls these functions with a
null pointer for ps, thereby ensuring the stability of the state.

Also unlike their corresponding functions, the return value does not represent whether the
encoding is state-dependent.

If the encoding is state-dependent, on entry each function takes the described conversion
state (either internal or pointed to by ps) as current. The conversion state described by the
pointed-to object is altered as needed to track the shift state of the associated multibyte
character sequence. For encodings without state dependency, the pointer to the nbst at e_t
argument isignored.

If sisanull pointer, the mbr t owc function returns the number of bytes necessary to enter
theinitial shift state. The value returned will not be greater than that of the MB_CUR_MAX
macro.

If sisnot anull pointer, the mbr t owc function returns the first of the following that applies:
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See Also:

Example:

Value

>0

Meaning

if the next n or fewer bytes form the multibyte character that correspondsto the
null wide character.

if the next n or fewer bytes form avalid multibyte character; the value returned
is the number of bytes that constitute that multibyte character.

if the next n bytes form an incomplete (but potentially valid) multibyte
character, and all n bytes have been processed; it is unspecified whether this
can occur when the value of nislessthan that of the MB_CUR_MAX macro.

if an encoding error occurs (when the next n or fewer bytes do not form a
complete and valid multibyte character); the value of the macro ElI LSEQwiill
be stored in er r no, but the conversion state will be unchanged.

_nmbccnp, _nbccpy, _nbci cnp, _nbcji stoj s, _nbcj st oji s, _nbcl en,
_nmbct ohi ra, _nbct okat a, _nbct ol ower, _nbct onbb, _nbct oupper, nbl en,
nbrl en, nbsrt owcs, nbst owcs, nbt owc, si si nit,wertonb, wesrt onbs,

west onbs,

#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude

wet ob, wet onb

<stdi o. h>
<wchar. h>
<nbct ype. h>
<errno. h>

const char chars[] = {

l
’ ’

v1

‘A

0x81,
0x82,
0x82,
0x83,
OxA1l,
0Ox A6,
Ox DF,
OxEOQ,
0x00

0x40, /* doubl e-byte space */
0x60, /* double-byte A */
OxA6, /* doubl e-byte Hiragana */
0x42, /* doubl e-byte Katakana */
/* single-byte Katakana punctuation */
/* single-byte Katakana al phabetic */
* single-byte Katakana al phabetic */
OxAl, /* double-byte Kanji */
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void main()

i nt

wechar _t

i,
pwe;

_setmbcp( 932 );
nmbrtowc( NULL, NULL, MB_CUR _MAX, NULL );
printf( "Number of bytes to enter "

j =
for(

1,

"initial

:O;j

> 0; i {
j = nbrtowc( &pwc, &chars[i], NB,CpRLNAX, NULL );

.k

shift state = %\n", i );

+= )

printf( "%l bytes in character ", j );

if( errno

}

}
}
}

printf( " -
el se {

if( ]
k = 0;
} elseif (]

}
printf( "(%#6.4x->%#6.4x)\ n",

0)

EILSEQ) {

illegal

{

mul ti byte character\n" );

1) {

k = chars[i];
} else if( j

k

= chars|

produces the following:

== )

i]<<8 | chars[i+1];

k, pwc );

Nunber of bytes to enter initial shift state = 0

1 bytes
byt es
byt es
byt es
byt es
byt es
byt es
byt es
byt es
byt es
byt es
byt es
byt es

ONPFFPEFENNNNRPRERPE

5D 3333333333335

character
character
character
character
char act er
char act er
char act er
char act er
character
character
character
character
character

(0x0020- >0x0020)
(0x002e->0x002e)
(0x0031->0x0031)
(0x0041->0x0041)
(0x8140- >0x3000)
(0x8260- >0xf f 21)
(0x82a6- >0x3048)
(0x8342->0x30a3)
(0x00al- >0xf f 61)
(0x00a6- >0xf f 66)
(0x00df - >0xf f 9f )
(OxeOal->0x720d)
( 0000-> 0000)

Classification: mbrtowc is ANSI, _fmbrtowc isnot ANSI
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Systems: nmortowe - DOS, W ndows, Wn386, Wn32, OS/2 1.x(all), OS/2-32
_fnbrtow - DCS, Wndows, Wn386, Wn32, Os/2 1.x(all),
oS/ 2- 32
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_mbsbtype, fmbshbtype

Synopsis:

Description:

Returns:

See Also:

Example:

620

#i ncl ude <nbstring. h>
#i ncl ude <nbctype. h> (for manifest constants)
i nt _nbsbtype( const unsigned char *nbstr, int count );
int _fnbsbtype( const unsigned char __far *nbstr,
int count );

The _nbsbt ype function determines the type of a byte in a multibyte character string. The
function examines only the byte at offset count in mbstr, ignoring invalid characters before
the specified byte

Note: A similar function was called nt hct ype in earlier versions.
The _nmbsbt ype function returns one of the following values:

_MBC _SINGLE the character isavalid single-byte character (e.g., 0x20 - OX7E,
O0xA1 - OXDF in code page 932)

_MBC _LEAD the character isavalid lead byte character (e.g., 0x81 - Ox9F,
OXEO - OXFC in code page 932)

_MBC_TRAIL the character isavalid trailing byte character (e.g., 0x40 - OX7E,
0x80 - OXFC in code page 932)

_MBC_ILLEGAL the character isan illegal character (e.g., any value except 0x20 -
OX7E, OxA1 - OxDF, 0x81 - 0x9F, OxEOQ - OXFC in code page 932)

_get mbcp, _i snbcal num _i snbcal pha, _i snbcentrl, _i snbedigit,

_i snbcgraph, _i snbchira, _i snbckat a, _i snbcl 0, _i snbcl 1, _i snbcl 2,
_i snmbcl egal , _i snbcl ower, _i snbeprint, i smbcpunct, _i smbcspace,
_i smbcsynbol , i snbcupper, _i snbexdi git, nbbtype, setnbcp
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#i ncl ude <stdio. h>
#i ncl ude <nbctype. h>
#i ncl ude <nbstring. h>

const char *types[4] = {
"1 LLEGAL",
"SI NGLE",
"LEAD',
"TRAI L"
3
const unsi gned char chars[] = {
1
‘A
0x81, 0x40, /* doubl e-byte space */
0x82, 0x60, /* double-byte A */
0x82, 0xA6, /* doubl e-byte Hiragana */
0x83, 0x42, /* doubl e-byte Kat akana */
OxA1, /* single-byte Katakana punctuation */
0xA6, /* single-byte Katakana al phabetic */
OxDF, /* single-byte Katakana al phabetic */
OXEQ, OxA1, /* double-byte Kanji */
0x00

i
#defi ne Sl ZE si zeof ( chars ) / sizeof(

void main()

{

i nt i

_setnbcp( 932 );
for( i =0; i < SIZE
printf( "%\n",
}

produces the following:

i ++ )

types[ 1+_nbsbtype( chars, i

unsi gned char )

) 1)
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SI NGLE
SI NGLE
SI NGLE
SI NGLE
LEAD
TRAI L
LEAD
TRAI L
LEAD
TRAI L
LEAD
TRAI L
SI NGLE
SI NGLE
SI NGLE
LEAD
TRAI L

| LLEGAL

Classification: WATCOM
Systems: _nmbsbtype - DOS, W ndows, Wn386, Wn32, OS/2 1.x(all),
Qos/ 2- 32

_frbsbtype - DOS, Wndows, Wn386, Wn32, O5/2 1.x(all),
0s/ 2- 32
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Synopsis.  #i ncl ude <mbstring. h>
unsi gned char *_nbsnbcat ( unsi gned char *dst,
const unsigned char *src,
size_t n);
unsi gned char __far *_fnbsnbcat( unsigned char __far *dst,
const unsigned char __far *src,
size_t n);

Description: The _nbsnbcat function appends not more than n bytes of the string pointed to by src to
the end of the string pointed to by dst. If the byte immediately preceding the null character
indst isalead byte, theinitial byte of src overwrites thislead byte. Otherwise, theinitial
byte of src overwrites the terminating null character at the end of dst. If the last byte to be
copied from src isalead byte, the lead byte is not copied and a null character replacesit in
dst. Inany case, aterminating null character is always appended to the result.

The function is a data model independent form of the _nbsnbcat function. It accepts far
pointer arguments and returns afar pointer. It is most useful in mixed memory model
applications.

Returns:  The _nbsnbcat function returns the value of dst.

SeeAlso:  _nbsnbcnp, _nbsnbcpy, _nbsnbset, nbsnccnt, strncat, strcat

Example:
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#i ncl ude <stdio. h>
#i ncl ude <string. h>
#i ncl ude <mbct ype. h>
#i ncl ude <nmbstring. h>

const unsigned char strl[] = {
0x81, 0x40, /* doubl e-byte space */
0x82, 0x60, /* double-byte A */
0x00

}s

const unsigned char str2[] = {
0x81, 0x40, /* doubl e-byte space */
0x82, 0xA6, /* doubl e-byte Hiragana */
0x83, 0x42, /* doubl e-byte Katakana */
0x00

b
void main()

unsi gned char bi g_string[ 10];
i nt i;

_setmbcp( 932 );
menset ( (char *) big_string, Oxee, 10 );
big_string[9] = 0x00;
printf( "Length of string = %\n",

strlen( (char *) big string ) );
for( i =0; i < 10; i++)

printf( "9.2x ", big_string[i] );

printf( "\n" );

_nmbsnset ( big_string, 0x8145, 5 );
for( i =0; i <10; i++)

printf( "9%.2x ", big_string[i] );
printf( "\n" );

bi g_string[0] = 0x00;
_nbsnbcat ( big_string, strl, 3 );
for( i =0; i <10; i++)
printf( "9%.2x ", big_string[i] );
printf( "\n" );
bi g _string[ 2] 0x84;
bi g_string[ 3] 0x00;
for( i =0; i 10; i++)
printf( "9.2x ", big_string[i] );
printf( "\n" );

AL
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_nbsnbcat ( big_string, str2, 5);
for( i =0; i <10; i++)

printf( "9%.2x ", big_string[i] );
printf( "\n" );

}
produces the following:

Length of string = 9

ee ee ee ee ee ee ee ee ee 00
81 45 81 45 81 45 81 45 20 00
81 40 00 00 81 45 81 45 20 00
81 40 84 00 81 45 81 45 20 00
81 40 81 40 82 a6 00 00 20 00

Classification: WATCOM
Systems: _nbsnbcat - DCS, W ndows, Wn386, Wn32, Os/2 1.x(all),
os/ 2- 32

_frbsnbcat - DOS, Wndows, Wn386, Wn32, O5/2 1.x(all),
0os/ 2- 32
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Synopsis:

Description:

Returns:

See Also;

Example:

626

#i ncl ude <nbstring. h>
i nt _nbsnbcnp( const unsigned char *s1,
const unsi gned char *s2,
size_t n);
int _frbsnbcnp( const unsigned char __far *sl,
const unsigned char __far *s2,
size_t n);

The _nmbsnbcnp lexicographically compares not more than n bytes from the string pointed
to by sl to the string pointed to by s2.

The function is a data model independent form of the _nbsnbcnp function that accepts far
pointer arguments. It is most useful in mixed memory model applications.

The _mbsnbcnp function returns an integer less than, equal to, or greater than zero,
indicating that the string pointed to by sl isless than, equal to, or greater than the string
pointed to by s2. _mbsnbcnp issimilarto _nbsncnp, except that _nbsnbcnp
compares strings by bytes rather than by characters.

_nmbsnbcat, _nbsnbi cnp, strncnp, strnicnp

#i ncl ude <stdio. h>
#i ncl ude <nbctype. h>
#i ncl ude <nbstring. h>

const unsigned char strl[] = {
0x81, 0x40, /* doubl e-byte space */
0x82, 0x60, /* double-byte A */
0x00

}s

const unsigned char str2[] = {
0x81, 0x40, /* doubl e-byte space */
0x82, 0xA6, /* doubl e-byte Hiragana */
0x83, 0x42, /* doubl e-byte Katakana */
0x00

b
voi d main()

_setnmbcp( 932 );
printf( "%\ n", _nmbsnbcnp( strl, str2, 3 ) );

}
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produces the following:
0

Classification: WATCOM

Systems: _nmbsnbcnp - DOS, W ndows, Wn386, Wn32, OS/2 1.x(all),
0os/ 2- 32

_fnbsnbcnp - DOS, W ndows, Wn386, Wn32, OS/2 1.x(all),
os/ 2-32
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Synopsis.  #i ncl ude <mbstring. h>
size_t _nmbsnbcnt( const unsigned char *string, size_t n);
size_t _fnbsnbcnt( const unsigned char __far *string,
size_t n);
#i ncl ude <tchar. h>
size_t _strncnt( const char *string, size_t n);
size_t _wesnent( const wchar t *string, sizet n ) {

Description: The _nbsnbcnt function counts the number of bytesin the first n multibyte characters of
the string string.

Note: This function was called nt ob in earlier versions.

The _f mbsnbcnt function is adata model independent form of the st r ncnt function
that accepts far pointer arguments. It is most useful in mixed memory model applications.

The header file <t char . h> defines the generic-text routine _t csnbcnt . Thismacro
mapsto _mbsnbcnt if _MBCS has been defined, or to the _wcsncnt macro if _UNI CODE
has been defined. Otherwise _t csnbcnt mapsto _strncnt. _strncnt and
_wcsncnt are single-byte character string and wide-character string versions of
_nmbsnbcnt. The _st rncnt and _wcsncnt macros are provided only for this mapping
and should not be used otherwise.

The _strncnt function returns the number of characters (i.e., n) in the first n bytes of the
single-byte string string. The _wcsncnt function returns the number of bytes (i.e., 2* n) in
the first n wide characters of the wide-character string string.

Returns:.  The _st r ncnt functions return the number of bytesin the string up to the specified number
of characters or until anull character is encountered. The null character is not included in the
count. If the character preceding the null character was alead byte, the lead byteis not
included in the count.

SeeAlso:  _nbsnbcat, mnbsnbcnt, nbsnccnt

Example:
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#i ncl ude <stdio. h>
#i ncl ude <nbctype. h>
#i ncl ude <nbstring. h>

const unsi gned char chars[] = {

’

’ ’
)

1
A
0x81, 0x40, doubl e- byt e space */
0x82, 0x60, /* doubl e-byte A */

0x82, 0xA6, /* doubl e-byte Hiragana */
0x83, 0x42, /* doubl e-byte Katakana */

~
*

OxA1, /* single-byte Katakana punctuation */
0xA6, /* single-byte Katakana al phabetic */
OxDF, /* single-byte Katakana al phabetic */
OXEQ, OxA1, /* double-byte Kanji */

0x00

b
void main()
_setnbcp( 932 );
printf( "% bytes found\n",
_nmbsnbcnt ( chars, 10 ) );
}

produces the following:

14 bytes found

Classification: WATCOM

Systems:

_nmbsnbcnt - DOS, W ndows, Wn386, Wn32, OS/2 1.x(all),
oS/ 2- 32

_frbsnbcnt - DOS, W ndows, Wn386, Wn32, OS/2 1.x(all),
oS/ 2- 32

_strncnt - MACRO

~wesnent - MACRO
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Synopsis:

Description:

Returns:
See Also:

Example:

630

#i ncl ude <nbstring. h>
unsi gned char *_nbsnbcpy( unsigned char *dst,
const unsigned char *src,
size_t n);
unsi gned char __far *_fnbsnbcpy( unsigned char __far *dst,
const unsigned char __far *src,
size_t n);

The _nbsnbcpy function copies no more than n bytes from the string pointed to by srcinto
the array pointed to by dst. Copying of overlapping objectsis not guaranteed to work

properly.

If the string pointed to by src is shorter than n bytes, null characters are appended to the copy
in the array pointed to by dst, until n bytesin all have been written. If the string pointed to
by srcislonger than n characters, then the result will not be terminated by a null character.

The function is a data model independent form of the _nbsnbcpy function. It accepts far
pointer arguments and returns afar pointer. It is most useful in mixed memory model
applications.

The _nmbsnbcpy function returns the value of dst.

strcpy, strdup
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#i ncl ude <stdio. h>
#i ncl ude <nbctype. h>
#i ncl ude <nbstring. h>

const unsi gned char chars[] = {

’

’ ’
)

1
A
0x81, 0x40, doubl e- byt e space */
0x82, 0x60, /* doubl e-byte A */

0x82, 0xA6, /* doubl e-byte Hiragana */
0x83, 0x42, /* doubl e-byte Katakana */

~
*

OxA1, /* single-byte Katakana punctuation */
0xA6, /* single-byte Katakana al phabetic */
OxDF, /* single-byte Katakana al phabetic */
OXEQ, OxA1, /* double-byte Kanji */

0x00

b
void main()

unsi gned char chars2[ 20] ;
i nt i

_setmbcp( 932 );
_nmbsnset ( chars2, OxFF, 20 );
_nmbsnbcpy( chars2, chars, 11 );
for( i =0; i <20; i++)

printf( "9%.2x ", chars2[i] );
printf( "\n" );
_nbsnbcpy( chars2, chars, 20 );
for( i =0; i <20; i++)

printf( "9%.2x ", chars2[i] );
printf( "\n" );

}

produces the following:

20 2e 31 41 81 40 82 60 82 a6 83 ff ff ff ff ff ff ff ff ff
20 2e 31 41 81 40 82 60 82 a6 83 42 al a6 df e0 al 00 00 00

Classification: WATCOM

Systems: _nmbsnbcpy - DOS, Wndows, Wn386, Wn32, OS/2 1.x(all),
Os/ 2-32
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_fnbsnbcpy - DOS, W ndows, Wn386, Wn32, OS/2 1.x(all),
os/ 2- 32
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Synopsis:

Description:

Returns:

See Also;

Example:

#i ncl ude <nbstring. h>
i nt _nbsnbicnp( const unsigned char *s1,
const unsi gned char *s2,
size_t n);
int _frbsnbicnmp( const unsigned char _ _far *sl,
const unsigned char __far *s2,
size_t n);

The _nbsnbi cnp lexicographically compares not more than n bytes from the string
pointed to by sl to the string pointed to by s2. The comparison is insensitive to case.

The function is adata model independent form of the _nbsnbi cnp function that accepts far
pointer arguments. It is most useful in mixed memory model applications.

The _nmbsnbi cnp function returns an integer less than, equal to, or greater than zero,
indicating that the string pointed to by sl isless than, equal to, or greater than the string
pointed to by s2. _nmbsnbi cnp issimilar to _mbsncnp, except that _mbsnbi cnp
compares strings by bytes rather than by characters.

_nmbsnbcat, _nbsnbcnp, st rncnp, strnicnp

#i ncl ude <stdio. h>
#i ncl ude <nbctype. h>
#i ncl ude <nbstring. h>

const unsigned char strl[] = {
0x81, 0x40, /* doubl e-byte space */
0x82, 0x60, /* double-byte A */
0x82, 0x79, /* double-byte Z */
0x00

}s

const unsigned char str2[] = {
0x81, 0x40, /* doubl e-byte space */
0x82, 0x81, /* double-byte a */
0x82, 0x9a, /* double-byte z */
0x00

1
voi d main()

_setnmbcp( 932 );
printf( "%\ n", _mbsnbicnmp( strl, str2, 5) );
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produces the following:
0

Classification: WATCOM

Systems: _nmbsnbi cnp - DOS, W ndows, Wn386, Wn32, 0OS/2 1.x(all),
0os/ 2- 32

_fnbsnbicnmp - DOS, Wndows, Wn386, Wn32, OS/2 1.x(all),
os/ 2-32
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Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <nbstring. h>
unsi gned char *_nbsnbset ( unsigned char *str,
unsigned int fill,
size_t count );
unsi gned char __far *_fnbsnbset( unsigned char __far *str,
unsigned int fill,
size_t count );

The _nmbsnbset function fillsthe string str with the value of the argument fill, When the
value of len is greater than the length of the string, the entire string isfilled. Otherwise, that
number of characters at the start of the string are set to the fill character.

_nmbsnbset issimilarto _nmbsnset, except that it fillsin count bytes rather than count
characters. If the number of bytesto befilled is odd and fill is a double-byte character, the
partial byte at the end isfilled with an ASCI| space character.

The function is a data model independent form of the _nbsnbset function. It accepts far
pointer arguments and returns afar pointer. It is most useful in mixed memory model
applications.

The address of the original string str is returned.

strnset, strset
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#i ncl ude <stdio. h>
#i ncl ude <string. h>
#i ncl ude <mbct ype. h>
#i ncl ude <nmbstring. h>

voi d main()
{
unsi gned char bi g _string[ 10];
i nt i;

_setnmbcp( 932 );
nmenset ( (char *) big_string, Oxee, 10 );
bi g_string[9] = 0x00;
for( i =0; i <10; i++)

printf( "9%.2x ", big_string[i] );
printf( "\n" );
_nmbsnbset ( big string, 0x8145, 5 );
for( i =0; i <10; i++)

printf( "9%.2x ", big.string[i] );
printf( "\n" );

}
produces the following:

ee ee ee ee ee ee ee ee ee 00
81 45 81 45 20 ee ee ee ee 00

Classification: WATCOM
Systems.  _nbsnbset - DOS, Wndows, Wn386, Wn32, O5/2 1.x(all),
oS/ 2- 32

_frbsnbset - DOS, Wndows, Wn386, Wn32, O5/2 1.x(all),
0os/ 2- 32
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Synopsis:

Description:

Returns:

See Also:

#i ncl ude <nbstring. h>

size_t _nmbsnccnt( const unsigned char *string, size_t n);

size_t _fnbsnccnt( const unsigned char __far *string,
size_t n);

#i ncl ude <tchar. h>

size_t _strncnt( const char *string, size_t n);

size_t _wesnent( const wchar t *string, sizet n ) {

The _mbsnccnt function counts the number of multibyte charactersin the first n bytes of
the string string. If _nbsnccnt findsanull byte as the second byte of a double-byte
character, the first (lead) byte is not included in the count.

Note: Thisfunction was called bt omin earlier versions.

The _f mbsnccnt function is adata model independent form of the _st r ncnt function
that accepts far pointer arguments. It is most useful in mixed memory model applications.

The header file <t char . h> defines the generic-text routine _t csncent . Thismacro
mapsto _mbsnccnt if _MBCS has been defined, or to the _wcsncnt macroif _UNI CODE
has been defined. Otherwise _t csncent mapsto _strncnt. _strncnt and
_wcsncnt are single-byte character string and wide-character string versions of
_nbsnccnt. The _st rncnt and _wecsncnt macros are provided only for this mapping
and should not be used otherwise.

The _strncnt function returns the number of characters (i.e., n) in the first n bytes of the
single-byte string string. The _wecsncnt function returns the number of bytes(i.e., 2* n) in
the first n wide characters of the wide-character string string.

_strncnt returns the number of characters from the beginning of the string to byte n.
_wesncnt returns the number of wide characters from the beginning of the string to byte n.
_nmbsnccnt returns the number of multibyte characters from the beginning of the string to
byte n. If these functions find anull character before byte n, they return the number of
characters before the null character. If the string consists of fewer than n characters, these
functions return the number of charactersin the string.

_nmbsnbcat, _nbsnbcnt, _nbsnccnt
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Example:  #i ncl ude <stdi o. h>
#i ncl ude <nbctype. h>
#i ncl ude <nbstring. h>

const unsi gned char chars[] = {

l
3 3
’

v1
‘A
0x81, 0x40, /* doubl e-byte space */
0x82, 0x60, /* doubl e-byte A */

0x82, 0xA6, /* doubl e-byte Hiragana */
0x83, 0x42, /* doubl e-byte Katakana */

OxA1, /* single-byte Katakana punctuation */
0xA6, /* single-byte Katakana al phabetic */
OxDF, /* single-byte Katakana al phabetic */
OXEO, OxA1, /* double-byte Kanji */

0x00

}s
void main()
_setnmbcp( 932 );

printf( "%l characters found\n",
_nmbsncent ( chars, 10 ) );
}

produces the following:
7 characters found

Classification: WATCOM

Systems.  _nbsnccnt - DOS, W ndows, Wn386, Wn32, O5/2 1.x(all),
oS/ 2- 32
_fnbsncent - DOS, W ndows, Wn386, Wn32, 0OS/2 1.x(all),
Os/ 2-32
_strncnt - MACRO
_wesnent - MACRO
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Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <nbstring. h>
unsi gned int _nbsnextc( const unsigned char *string );
unsi gned int _fnbsnextc(

const unsigned char __far *string );
#i ncl ude <tchar. h>
unsi gned int _strnextc( const char *string );
unsi gned int _wcsnextc( const wchar _t *string ) {

The _mbsnext c function returns the integer value of the next multibyte-character in string,
without advancing the string pointer. _nbsnext ¢ recognizes multibyte character
seguences according to the multibyte code page currently in use.

The header file <t char . h> defines the generic-text routine _t csnext c. Thismacro
mapsto _nmbsnext ¢ if _MBCS has been defined, or to _wcsnext ¢ if _UNI CODE has
been defined. Otherwise _t csnext ¢ mapsto _strnextc. _strnextc and
_wcsnext ¢ are single-byte character string and wide-character string versions of
_mbsnextc. _strnextc and _wcsnext ¢ are provided only for this mapping and
should not be used otherwise. _st r next ¢ returns the integer value of the next single-byte
character inthe string. _wcsnext ¢ returns the integer value of the next wide character in
the string.

These functions return the integer value of the next character (single-byte, wide, or
multibyte) pointed to by string.

_nbsnextc, _strdec, _strinc, _strninc
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#i ncl ude <stdio. h>
#i ncl ude <nbctype. h>
#i ncl ude <nbstring. h>

const unsi gned char chars[] = {

’

’ ’
)

1
A
0x81, 0x40, doubl e- byt e space */
0x82, 0x60, /* doubl e-byte A */

0x82, 0xA6, /* doubl e-byte Hiragana */
0x83, 0x42, /* doubl e-byte Katakana */

~
*

OxA1, /* single-byte Katakana punctuation */
0xA6, /* single-byte Katakana al phabetic */
OxDF, /* single-byte Katakana al phabetic */
OXEQ, OxA1, /* double-byte Kanji */

0x00

b
void main()

_setmbcp( 932 );

printf( "%#6.4x\n", _nbsnextc( &chars[2] ) );
printf( "%#6.4x\n", _nbsnextc( &chars[4] ) );
printf( "9%t6.4x\n", _nmbsnextc( &chars[12] ) );

}

produces the following:

0x0031
0x8140
0x00al

Classification: WATCOM

Systems: _nmbsnextc - DOS, W ndows, Wn386, Wn32, O5/2 1.x(all),
oS/ 2- 32
_fnbsnextc - DOS, W ndows, Wn386, Wn32, OS/2 1.x(all),
oS/ 2- 32
_strnextc - MACRO
_wesnextc - MACRO
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Synopsis:

Description:

#i ncl ude <wchar. h>
size_t nbsrtowcs( wchar _t *dst,
const char **src,
size_t len, nbstate_t *ps );
#i ncl ude <nbstring. h>
size_t _fnbsrtowcs( wchar _t __far *dst,
const char __far * __far *src,
size_t len, nbstate_t __far *ps );

The mbsrt owcs function converts a sequence of multibyte characters that beginsin the
shift state described by ps from the array indirectly pointed to by src into a sequence of
corresponding wide characters, which, if dst isnot a null pointer, are then stored into the
array pointed to by dst. Conversion continues up to and including a terminating null
character, but the terminating null wide character will not be stored. Conversion will stop
earlier in two cases. when a sequence of bytesis reached that does not form avalid
multibyte character, or (if dst is not a null pointer) when len codes have been stored into the
array pointed to by dst. Each conversion takes place asif by acall to the nbr t owc function.

If dst is not anull pointer, the pointer object pointed to by src will be assigned either anull
pointer (if conversion stopped due to reaching aterminating null character) or the address
just past the last multibyte character converted. If conversion stopped due to reaching a
terminating null character and if dst is not a null pointer, the resulting state described will be
theinitia conversion state.

The _f mbsrt owcs function is adata model independent form of the nbsr t owcs function
that accepts far pointer arguments. It is most useful in mixed memory model applications.

The restartable multibyte/wide string conversion functions differ from the corresponding
internal -state multibyte string functions ( mbst owcs and west onbs) in that they have an
extraargument, ps, of type pointer to nbst at e _t that points to an object that can
completely describe the current conversion state of the associated multibyte character
sequence. If psisanull pointer, each function usesits own internal nbst at e_t object
instead. Y ou are guaranteed that no other function in the library calls these functions with a
null pointer for ps, thereby ensuring the stability of the state.

Also unlike their corresponding functions, the conversion source argument, src, has a
pointer-to-pointer type. When the function is storing conversion results (that is, when dst is
not anull pointer), the pointer object pointed to by this argument will be updated to reflect
the amount of the source processed by that invocation.

If the encoding is state-dependent, on entry each function takes the described conversion

state (either internal or pointed to by ps) as current and then, if the destination pointer, dst, is
not a null pointer, the conversion state described by the pointed-to object is altered as needed
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Returns:

See Also;

Example:

642

to track the shift state of the associated multibyte character sequence. For encodings without
state dependency, the pointer to the nbst at e t argument isignored.

If the input string does not begin with avalid multibyte character, an encoding error occurs:
Thenbsrt owcs function stores the value of the macro El LSEQin er r no and returns
(size_t)-1, buttheconversion state will be unchanged. Otherwise, it returnsthe
number of multibyte characters successfully converted, which is the same as the number of
array elements modified when dst is not a null pointer.

_nbccnp, _nbeepy, _nbci cnp, _nbcj i stoj s, _nbcj nstoj i s, _nbcl en,
_nmbct ohi ra, nbct okat a, nbct ol ower, nbct onbb, nbct oupper, nbl en,
nbr | en, nbrt owc, nbst owcs, nmbt owe, si si nit,wertonmb, wesrtonbs,

west ombs, wet ob, wet onb

#i ncl ude <stdio. h>
#i ncl ude <wchar. h>
#i ncl ude <nbctype. h>
#i ncl ude <errno. h>

const char chars[] = {

l
’ ’

1

A

0x81, 0x40, /* doubl e-byte space */
0x82, 0x60, /* double-byte A */

0x82, 0xA6, /* doubl e-byte Hiragana */
0x83, 0x42, /* doubl e-byte Kat akana */

OxAl, /* single-byte Katakana punctuation */
0xA6, /* single-byte Katakana al phabetic */
OxDF, /* single-byte Katakana al phabetic */
OXEQ, OxAl, /* doubl e-byte Kanji */

0x00
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void main()

i nt i

size_t el ement s;
char *Src;
wchar _t we[ 50] ;

nbstate_t pst at e;

_setnmbcp( 932 );
src = chars;
el ements = nbsrtowcs( we, &src, 50, &pstate );
if( errno == EILSEQ ) {

printf( "Error in multibyte character string\n" );
} else {

for( i =0; i <elements; i++ ) {

printf( "9%#6.4x\n", wcl[i] );

}
}

produces the following:

0x0020
0x002e
0x0031
0x0041
0x3000
oxff21
0x3048
0x30a3
oxffo6l
Oxff 66
Oxf f of
0x720d

Classification: mbsrtowcsis ANSI, _fmbsrtowcsis not ANSI
Systems: nbsrtowcs - DOS, W ndows, Wn386, Wn32, Os/2 1.x(all),
0os/ 2- 32

_frbsrtowes - DOS, Wndows, Wn386, Wn32, OS/2 1.x(all),
0os/ 2- 32
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Synopsis:

Description:

Returns:

See Also:

Example:

644

#i nclude <stdlib. h>
size_t nbstowcs( wchar _t *pwcs, const char *s, size_t n );
#i ncl ude <nbstring. h>
size_t _fnbstowcs( const wchar _t __far *pwcs,
char __far *s,
size_t n);

The nbst owcs function converts a sequence of multibyte characters pointed to by sinto
their corresponding wide character codes and stores not more than n codes into the array
pointed to by pwcs. The nhst owcs function does not convert any multibyte characters
beyond the null character. At most n elements of the array pointed to by pwcs will be
modified.

The _f mbst owcs function is a data model independent form of the mbst owcs function
that accepts far pointer arguments. It ismost useful in mixed memory model applications.

If an invalid multibyte character is encountered, the nbst owcs function returns
(size_t)-1. Otherwise, the nbst owcs function returns the number of array elements
modified, not including the terminating zero code if present.

nbl en, nbt owc, wet onb, west onbs

#i ncl ude <stdi o. h>
#i ncl ude <stdlib. h>

void main()

{
char *we = "string";
wchar _t wbuffer[50];
i nt i, len;
l en = nmbstowcs( wbuffer, we, 50 );
if( len!l=-1)
wbuffer[len] = '\0";
printf( "%(%)\n", w, len);
for( i =0; i <len; i++)
printf( "/%. 4x", wouffer[i] );
printf( "\n" );
}
}

produces the following:
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string(6)
/ 0073/ 0074/ 0072/ 0069/ 006e/ 0067

Classification: mbstowcsis ANSI, _fmbstowcsisnot ANS|

Systems: nmbstowcs - All, Netware
_frbstowcs - DOS, W ndows, Wn386, Wn32, OS/2 1.x(all),
oS/ 2- 32
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_fmbterm

Synopsis:

Description:

Returns:

See Also:

Example:
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#i ncl ude <nbstring. h>
int _nbtern{ const unsigned char *ch );
int _frnbterm const unsigned char __far *ch );

The _nbt er mfunction determinesif the next multibyte character in the string pointed to by
chisanull character or avalid lead byte followed by anull character.

The function is a data model independent form of the _nbt er mfunction that accepts far
pointer arguments. It ismost useful in mixed memory model applications.

The _nbt er mfunction returns 1 if the multibyte character pointed to by chisanull
character. The _nbt er mfunction returns 2 if the multibyte character pointed to by chisa
valid lead byte character followed by anull character. Otherwise, the _nbt er mfunction
returns 0.

_nmbcecnp, nbecepy, nbei cnp, _nbcej i stoj s, _nbcj nstojis, nbcl en,
_nbct ohi ra, nbct okat a, nbct ol ower, nbct onbb, nbct oupper, nbl en,
nbr |l en, nbrt owc, nbsrt owcs, nbst owcs, nbt owc, si sinit,wertonb,

wesr t onbs, west onbs, wet ob, wet onb
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#i ncl ude <stdio. h>
#i ncl ude <nbctype. h>
#i ncl ude <nbstring. h>

const unsi gned char chars[] = {

’

’ ’
)

111’
A
0x81, 0x40, /* doubl e-byte space */

0x82,0x00 /* invalid double-byte */

1
#def i ne S| ZE si zeof ( chars ) / sizeof ( unsigned char )

voi d main()

{
i nt i, j, k;
_setnmbcp( 932 );
k = 0;
for( i =0; i <SIZE i++ ) {
printf( "O0x%.2x %\ n", chars[i],
_mbterm( &chars[i] ) );
}
}
produces the following:
0x20 0
0x2e 0O
0x31 0
0x41 O
0x81 0
0x40 0
0x82 2
0x00 1

Classification: WATCOM

Systems.  _nbterm - DOCS, W ndows, Wn386, Wn32, OS/2 1.x(all), OS/2-32
_frbterm - DCS, W ndows, Wn386, Wn32, OS/2 1.x(all), OS/2-32
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Synopsis.  #i ncl ude <stdlib. h>
i nt mbtowc( wchar_t *pwc, const char *s, size_t n);
#i ncl ude <nbstring. h>
int _frbtowc( wchar _t __far *pwc,
const char __far *s,
size_t n);

Description: The mbt owc function converts a single multibyte character pointed to by sinto the wide
character code that corresponds to that multibyte character. The code for the null character is
zero. |f the multibyte character isvalid and pwc is not aNULL pointer, the codeis stored in
the object pointed to by pwc. At most n bytes of the array pointed to by swill be examined.
The nbt owc function does not examine more than VB_CUR_MAX bytes.

The _f mbt owc function is a data model independent form of the nbt owc function that
accepts far pointer arguments. It is most useful in mixed memory model applications.

Returns: If sisaNULL pointer, the mbt owc function returns zero if multibyte character encodings
are not state dependent, and non-zero otherwise. If sisnot aNULL pointer, the nbt owc
function returns:

Value  Meaning

0 if spointsto the null character

len the number of bytes that comprise the multibyte character (if the next n or fewer
bytes form avalid multibyte character)

-1 if the next n bytes do not form avalid multibyte character
SeeAlso: bl en, wet onb, nbst owcs, west onbs
Example:  #i ncl ude <stdi o. h>

#i nclude <stdlib. h>
#i ncl ude <nbctype. h>

void main()

char *we = "string";
wchar _t wbuffer[10];
i nt i, len;
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_setnmbcp( 932 );

printf( "Character encodings are Y%sstate dependent\n",

( nbtowc( wbuffer, NULL, 0 ) )
? "not " );

len = nmbtowc( wbuffer, wec, MB_CUR MAX );
wbuffer[len] ="'\0";
printf( "%(%)\n", wc, len );
for( i =0; i <len; i++)
printf( "/%. 4x", wouffer[i] );
printf( "\n" );
}

produces the following:
Character encodings are not state dependent

string(l)
/0073

Classification: mbtowc is ANSI, _fmbtowc is not ANSI

Systems: nbtowc - All, Netware
_frmbtowc - DCS, W ndows, Wn386, Wn32, Os/2 1.x(all),

0s/ 2-32

649



_mbvtop,

_fmbvtop

Synopsis:

Description:

Returns:

See Also:

Example:

650

#i ncl ude <nbstring. h>
unsi gned char *_nbvtop( unsigned int ch
unsi gned char *addr );
unsi gned char __far *_fnbvtop( unsigned int ch
unsi gned char __far *addr );

The _nbvt op function stores the multibyte character ch into the string pointed to by addr.

The function is a data model independent form of the _nbvt op function that accepts far
pointer arguments. It ismost useful in mixed memory model applications.

The _nmbvt op function returns the value of the argument addr.

_nmbcenp, _nbeepy, _nbei cnp, _nbcj i st oj s, _nbcj nst oj i s, _nbcl en,
_nbct ohi ra, _nbct okat a, _nbct ol ower, _nbct onbb, _nbct oupper, bl en,
nbr |l en, nbrt owc, nbsrt owcs, nbst owcs, nbt owc, si sinit,wertonb,

wesr t ombs, west onbs, wet ob, wet onb



_mbvtop, _fmbvtop

#i ncl ude <stdio. h>
#i ncl ude <nbctype. h>
#i ncl ude <nbstring. h>

voi d main()

{
unsi gned char string[10];
unsi gned char *p;
i nt i;
_setmbcp( 932 );
p = string;
_mbvtop( ., p);
p++,
_mbvtop( "1, p);
p++;
_mbvtop( 'A, p);
pt++;
_nbvtop( 0x8140, p );
p +=2;
_mbvt op( 0x8260, p );
p += 2;
_nmbvt op( 0x82A6, p );
p += 2;
_mbvtop( '\0’, p);
for( i =0; i <10; i++)
printf( "9.2x ", string[i] );
printf( "\n" );
}

produces the following:
2e 31 41 81 40 82 60 82 a6 00
Classification: WATCOM

Systems: _nbvtop - DOS, W ndows, Wn386, Wn32, OS/2 1l.x(all), Os/2-32
_fnbvtop - DOS, Wndows, Wn386, Wn32, O5/2 1.x(all), OS/2-32
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_memavl

Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <mal | oc. h>
size_t _memavl ( void );

The _nmermav| function returns the number of bytes of memory available for dynamic
memory allocation in the near heap (the default data segment). In thetiny, small and
medium memory models, the default data segment is only extended as needed to satisfy
requests for memory allocation. Therefore, you will need to call _nheapgr owin these
memory models before calling _menmavl| in order to get ameaningful result.

The number returned by _nmemav| may not represent a single contiguous block of memory.
Use the _menmax function to find the largest contiguous block of memory that can be
allocated.

The _memav! function returns the number of bytes of memory available for dynamic
memory allocation in the near heap (the default data segment).

cal | oc Functions, _f r eect , _memmax, _heapgr ow Functions, mal | oc Functions,
real | oc Functions

#i ncl ude <stdi o. h>
#i ncl ude <mal | oc. h>

voi d main()

char *p;
char *fnt = "Menory avail able = %\ n";

printf( fm, _memavl() );
_nheapgrow() ;

printf( fmt, _memavl() );

p = (char *) nmalloc( 2000 );
printf( fmt, _memavl() );

}
produces the following:
Menory available = 0
Menory avail able = 62732
Menory avail able = 60730

Classification: WATCOM

Systems:
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memccpy, _fmemccpy

Synopsis.  #i ncl ude <string. h>
void *menccpy( void *dest, const void *src,
int ¢, size_t cnt );
void __far *_frmenccpy( void __far *dest,
const void __far *src,
int ¢, size_t cnt );

Description: The mentcpy function copies bytes from src to dest up to and including the first occurrence
of the character c or until cnt bytes have been copied, whichever comes first.

The _f menccpy function is adata model independent form of the mentcpy function. It
accepts far pointer arguments and returns afar pointer. It is most useful in mixed memory
model applications.

Returns:.  Thenentcpy function returns a pointer to the byte in dest following the character c if one
isfound and copied, otherwiseit returns NULL.

SeeAlso:  nencpy, mermove, nenset

Example:  #i ncl ude <stdi o. h>
#i ncl ude <string. h>

char *msg = "This is the string: not copied";
voi d main()
{ aut o char buffer[80];
nenset ( buffer, '\0', 80 );
menccpy( buffer, nmsg, ':', 80 );

printf( "%\n", buffer );
}

produces the following:
This is the string:
Classification: WATCOM

Systems: menccpy - All, Netware
_frmenccpy - Al
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memchr, _fmemchr

Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <string. h>
void *menchr( const void *buf, int ch, size_t length );
void __far *_frmenchr( const void __far *buf,

int ch,

size_t length );

The menthr function locates the first occurrence of ch (converted to an unsigned char) in
the first length characters of the object pointed to by buf.

The _f menchr function is adata model independent form of the menchr function. It
accepts far pointer arguments and returns afar pointer. It is most useful in mixed memory
model applications.

The menthr function returns a pointer to the located character, or NULL if the character
does not occur in the object.

mencnp, mencpy, men cnp, nenset

#i ncl ude <stdi o. h>
#i ncl ude <string. h>

void main()

char buffer[80];
char *where;

strcpy( buffer, "video x-rays" );
where = (char *) nenchr( buffer, "x, 6 );
i f( where == NULL )
printf( "' x' not found\n" );
el se
printf( "%\n", where );
where = (char *) menchr( buffer, 'r’, 9);
i f( where == NULL )
printf( "'r’ not found\n" );
el se
printf( "%\n", where );

Classification: memchr isANSI, _fmemchr isnot ANSI

Systems:
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menchr - All, Netware
_frmenchr - Al



memcmp, _fmemcmp

Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <string. h>
int mencnp( const void *sli,
const void *s2,
size_t length );
int _frencnp( const void __far *si,
const void __far *s2,
size_t length );

The mentnp function compares the first length characters of the object pointed to by sl to
the object pointed to by s2.

The _f mentnp function is a data model independent form of the mencnp function that
accepts far pointer arguments. It is most useful in mixed memory model applications.

The mencnp function returns an integer less than, equal to, or greater than zero, indicating
that the object pointed to by sl isless than, equal to, or greater than the object pointed to by
s2.

menchr, mencpy, meni cnp, nenset

#i ncl ude <stdio. h>
#i ncl ude <string. h>

voi d main()
auto char buffer[80];
strcpy( buffer, "world" );

if( mencnp( buffer, "Hello ", 6 ) <0 ) {
printf( "Less than\n" );
}

}

Classification: memcmp isANSI, _fmemcmp isnot ANS

Systems:

mencp - All, Netware
_frmemcnmp - Al
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memcpy, _fmemcpy

Synopsis:

Description:

Returns:
See Also:

Example:

#i ncl ude <string. h>
void *mencpy( void *dst,
const void *src
size_t length );
void __far *_frmencpy( void __far *dst,
const void __far *src,
size_t length );

The mentpy function copies length characters from the buffer pointed to by src into the
buffer pointed to by dst. Copying of overlapping objects is not guaranteed to work properly.
See the menmov e function if you wish to copy objects that overlap.

The _f mencpy function is a data model independent form of the nmencpy function. It
accepts far pointer arguments and returns afar pointer. It is most useful in mixed memory
model applications.

The original value of dst is returned.
menchr, mencnp, mem cnp, mtenmove, nenset

#i ncl ude <stdio. h>
#i ncl ude <string. h>

voi d main()
auto char buffer[80];
mencpy( buffer, "Hello", 5 );
buffer[5] = '\0";

printf( "%\n", buffer );
}

Classification: memcpy isANSI, _fmemcpy isnot ANSI

Systems:
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mencpy - All, Netware
_frencpy - Al



memicmp, _memicmp, _fmemicmp

Synopsis:

Description:

Returns:

See Also;

Example:

#i ncl ude <string. h>
int mem cnmp( const void *sl,
const void *s2,
size_t length );
int _nemcnp( const void *s1,
const void *s2,
size_t length );
int _frem cnp( const void __far *si,
const void __far *s2,
size_t length );

The memi cnp function compares, with case insensitivity (upper- and lowercase characters
are equivalent), the first length characters of the object pointed to by sl to the object pointed

to by s2.

The _f meni cnp function is adata model independent form of the mem cnp function that

accepts far pointer arguments. It is most useful in mixed memory model applications.

The _meni cnp functionisidentical to mem cnp. Use _nmeni cnp for ANSI/ISO naming

conventions.

The mem cnp function returns an integer less than, equal to, or greater than zero, indicating
that the object pointed to by sl isless than, equal to, or greater than the object pointed to by

s2.
menchr, nencnp, nenctpy, nenset

#i ncl ude <stdio. h>
#i ncl ude <string. h>

voi d main()
char buffer[80];

if( memcnp( buffer, "Hello", 5) <0 ) {
printf( "Less than\n" );

}

Classification: WATCOM

_memicmp conforms to ANSI/ISO naming conventions
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memicmp, _memicmp, _fmemicmp

Systems: memcnp - All, Netware
_memcnp - DOS, Wndows, Wn386, Wn32, O5/2 1.x(all), OS/2-32
_frmemcnp - Al
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_memmax

Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <mal |l oc. h>
size_t _memmax( void );

The _mermax function returns the size of the largest contiguous block of memory available
for dynamic memory allocation in the near heap (the default data segment). In the tiny, small
and medium memory models, the default data segment is only extended as needed to satisfy
requests for memory allocation. Therefore, you will need to call _nheapgr owin these
memory models before calling _menmax in order to get a meaningful result.

The _menmrax function returns the size of the largest contiguous block of memory available
for dynamic memory allocation in the near heap. If O isreturned, then thereisno more
memory available in the near heap.

cal l oc, freect, nmemavl, heapgrow, mal | oc

#i ncl ude <stdi o. h>
#i ncl ude <mal | oc. h>

void main()
{
char *p;
size_t size;

size = _memmax();

printf( "Mximum nenory available is %\n", size );
_nheapgrow() ;

size = _menmax();

printf( "Maxi num nmenory available is %\n", size );
p = (char *) _nmalloc( size );

size = _memax();

printf( "Maximum menory available is %\n", size);

}
produces the following:
Maxi mum nmenory available is O

Maxi mum nmenory avail able is 62700
Maxi mum menory available is 0

Classification: WATCOM

Systems:

All
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memmove, _fmemmove

Synopsis:

Description:

Returns:
See Also:

Example:

#i ncl ude <string. h>
voi d *menmove( void *dst,
const void *src
size_t length );
void __far *_frmenmove( void __far *dst,
const void __far *src,
size_t length );

The memmov e function copies length characters from the buffer pointed to by src to the
buffer pointed to by dst. Copying of overlapping objects will take place properly. Seethe
mentpy function to copy objects that do not overlap.

The _f mermove function is adata model independent form of the menmove function. It
accepts far pointer arguments and returns afar pointer. It is most useful in mixed memory
model applications.

The menmove function returns dst.

menchr, mencnp, nencpy, mem cnp, nenset

#i ncl ude <string. h>

voi d main()

char buffer[80];

memmove( buffer+1, buffer, 79 );
buffer[0] = "*";

Classification: memmoveis ANSI, _fmemmoveisnot ANSI

Systems:
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nmemove - All, Netware
_fnmemove - Al



_m_empty

Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <mm ntrin. h>
void _menpty(void);

The _m_enpt y function empties the multimedia state. The valuesin the Multimedia Tag
Word (TW) are set to empty (i.e., all ones). Thiswill indicate that no Multimedia registers
arein use.

This function is useful for applications that mix floating-point (FP) instructions with
multimediainstructions. Intel maps the multimedia registers onto the floating-point

registers. For this reason, you are discouraged from intermixing MM code and FP code. The
recommended way to write an application with FP instructions and MM instructionsis:

* Split the FP code and MM code into two separate instruction streams such that each
stream contains only instructions of one type.

* Do not rely on the contents of FP/MM registers across transitions from one stream to
the other.

* Leave the MM state empty at the end of an MM stream using the _m_enpty
function.

 Similarly, leave the FP stack empty at the end of an FP stream.
The _m_enpt y function does not return avalue.

_mfrom.int, _mto_int,_mpacksswb, _m_paddb, _m_pand, _m_pcnpeqgb,
_m_prmaddwd, _m_psl I w, _m_psraw, _m_psr| w, _m_psubb, _m_punpckhbw

#i ncl ude <stdio. h>
#i ncl ude <mm ntrin. h>

| ong featureflags(void);

#pragma aux featureflags =\

". 586" \
"mov eax, 1" \
"CPUl D' \
"mov eax, edx" \

nodi fy [eax ebx ecx edx]

#defi ne MM_EXTENSI ON 0x00800000
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if( featureflags() & MMLEXTENSI ON ) {

/*
sequence of code that uses Miltinedia functions
*/
~menpty();
}
/*
sequence of code that uses fl oating-point
*/

}

Classification: Intel

Systems.  MACRO
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memset, _fmemset

Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <string. h>

void *nmenset ( void *dst, int c, size_t length );

void __far *_frmenset( void __far *dst, int c,
size_t length );

The nenset function fillsthe first length characters of the object pointed to by dst with the
valuec.

The _f menset function isadatamodel independent form of the menset function. It
accepts far pointer arguments and returns afar pointer. It is most useful in mixed memory
model applications.

The menset function returns the pointer dst.

menchr, mencnp, nencpy, men cnp, menmove

#i ncl ude <string. h>

void main()

char buffer[80];

menset ( buffer, '=", 80 );

}

Classification: memset isANSI, _fmemset isnot ANS|

Systems:

nmenset - All, Netware
_frenmset - Al
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_m_from_int

Synopsis:

Description:

Returns:

See Also:

Example:

#include <mmi ntrin. h>
__nmbd4 _mfromint(int i);

The m.from.i nt function formsa64-bit MM value from an unsigned 32-bit integer
value.

The 64-bit result of loading MMO with an unsigned 32-hit integer value is returned.
_menpty, _mto_int, _mpacksswb, _m_paddb, _m_pand, _m_enpty,
_m_pcnpegb, _m_prmaddwd, _m_psl | w, _m_psraw, _m._psrlw, _m.enpty,

_m_psubb, _m_punpckhbw

#i ncl ude <stdi o. h>
#i ncl ude <mMm ntrin. h>

__nb4 a,
i nt k = OxF1F2F3F4;
voi d main()

{ a= _mfromint( k);

printf( "int=9%8.8lx nm%B. 8l x¥8. 8l x\ n",
k, a. _32[1], a._32[0] );

}
produces the following:

i nt =f 1f 2f 3f 4 m=00000000f 1f 2f 3f 4

Classification: Intel

Systems:
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min

Synopsis.  #i ncl ude <stdlib. h>
#define min(a,b) (((a) < (b)) ? (a) : (b))

Description: The m n macro will evaluate to be the lesser of two values. It isimplemented as follows.
#define min(a,b) (((a) < (b)) ? (a) : (b))

Returns:  Them n macro will evaluate to the smaller of the two values passed.

SeeAlso:  max

Example:  #i ncl ude <stdi o. h>
#i ncl ude <stdlib. h>

voi d main()
int a;
/*
* The following line will set the variable "a" to 1
* since 10 is greater than 1.
*/

a=mn( 1, 10 );
printf( "The value is: %\n", a);

Classification: WATCOM

Systems: All, Netware
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mkdir, _mkdir, _wmkdir

Synopsis:  #i ncl ude <sys\types. h>
#i ncl ude <direct. h>
int nmkdir( const char *path );
int _nkdir( const char *path );
int _wrkdir( const wchar _t *path );

Description: The nkdi r function creates a new subdirectory with name path. The path can be either
relative to the current working directory or it can be an absolute path name.

The _kdi r functionisidentical to mkdi r. Use nkdi r for ANSI/ISO naming
conventions.

The _wnkdi r function isidentical to mkdi r except that it accepts a wide-character string
argument.

Returns: Thenkdi r function returns zero if successful, and a non-zero value otherwise.

Errors: When an error has occurred, er r no contains a value indicating the type of error that has
been detected.
Constant Meaning
EACCES Search permission is denied for a component of path or write
permission is denied on the parent directory of the directory to be
created.
ENOENT The specified path does not exist or path is an empty string.

SeeAlso:  chdir, chnod, get cwd, rndi r, st at, unask
Example:  To make anew directory caled \ wat comon drive C:

#i ncl ude <sys\types. h>
#i ncl ude <direct. h>

void main()

mkdir( "c:\\watcom' );
}

Note the use of two adjacent backslash characters (\) within character-string constants to
signify a single backslash.

Classification: mkdir is POSIX 1003.1, _mkdir is not POSIX, _wmkdir is not POSI X
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mkdir, _mkdir, _wmkdir

_mkdir conformsto ANSI/ISO naming conventions
Systems: nkdir - Al, Netware

_nkdir - DOCS, Wndows, Wn386, Wn32, OS/2 1.x(all), OS/2-32
_wrkdi r - DOS, W ndows, Wn386, Wn32, OS/2 1.x(all), OS/2-32
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MK_FP

Synopsis:

Description:

Returns:
See Also:

Example:

#i ncl ude <i 86. h>
void __far *MK_FP( unsigned int segnent,
unsigned int offset );

The MK_FP macro can be used to obtain the far pointer value given by the segment segment
value and the offset offset value. These values may be obtained by using the FP_SEGand
FP_OFF macros.

The macro returns afar pointer.
FP_OFF, FP_SEG, segr ead

#i ncl ude <i 86. h>
#i ncl ude <stdi o. h>

voi d main()
unsi gned short __far *bios_prtr_port _1;
bi os prtr _port 1 =

(unsigned short __far *) MK_FP( 0x40, 0x8 );
printf( "Port address is %\n", *bios_prtr_port_1);

Classification: Intel

Systems:
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_mktemp, _wmktemp

Synopsis:

Description:

Returns:

Errors:

See Also;

Example:

#i ncl ude <io. h>

char *_nktenp( char *tenplate );

#i ncl ude <wchar. h>

wchar _t *_wnktemp( wchar _t *tenplate );

The _nkt enp function creates a unique filename by modifying the template argument.
_nkt enp automatically handles multibyte-character string arguments as appropriate,
recognizing multibyte-character sequences according to the multibyte code page currently in
use by the run-time system.

The _wrrkt enp function is awide-character version of _nkt enp that operates with
wide-character strings.

The string template has the form bas e XXXXXX where base isthe fixed part of the
generated filename and XXXXXX is the variable part of the generated filename. Each of the 6
X’sisaplaceholder for acharacter supplied by _nkt enp. Each placeholder character in
template must be an uppercase "X". _nkt enp preserves base and replaces the first of the
6 trailing X’ swith alowercase aphabetic character (a-z). _nkt enp replaces the following
5trailing X’ swith afive-digit value this value is a unique number identifying the calling
process or thread.

_nkt enp checksto seeif afile with the generated name already exists and if so selects
another letter, in succession, from "a"' to "z" until it finds afilethat doesn't exist. If itis
unsuccessful at finding aname for afile that does not already exist, _nkt enp returns
NULL. At most, 26 unique file names can be returned to the calling process or thread.

The _kt enp function returns a pointer to the modified template. The _nkt enp function
returns NULL if template is badly formed or no more unique names can be created from the
given template.

When an error has occurred, er r no contains avalue indicating the type of error that has
been detected.

fopen, freopen, _tenpnamtnpfil e, t npnam
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_mktemp, _wmktemp

#i ncl ude <stdio. h>
#i ncl ude <string. h>
#i ncl ude <i o. h>

#define TMPLTE " _t XXXXXX"
voi d main()

char nane[ si zeof (TMPLTE) ]
char *nknm

int i;

FI LE *fp;

for( i =0; i <30; i++ ) {
strcpy( name, TMPLTE );
nknm = _nktenp( nane );
i f( mknm == NULL )
printf( "Name is badly formed\n" );
el se {
printf( "Nane is %\n", nknm);
fp = fopen( nknm "w' );
if( fp != NULL ) {
fprintf( fp, "Name is %\n", nknm);
fclose( fp);
}
}
}
}

Classification: WATCOM

Systems:.  _nktenp - Wn32
_wnktenmp - Wn32

670



mktime

Synopsis:

Description:

Returns:

See Also:

Example:

#i nclude <time. h>
time_t nktinme( struct tm*tineptr );

struct tm{

int tmsec; /* seconds after the mnute -- [0, 61] */
int tm.mn; /* mnutes after the hour -- [0,59] */
int tmhour; /* hours after m dnight -- [0,23] */
int tmnday; /* day of the nonth -- [1,31] */
i nt tm.non; /* nont hs since January -- [0,11] */
int tmyear; /* years since 1900 */
int tmwday; /* days since Sunday -- [0,6] */
int tmyday; /* days since January 1 -- [0, 365]*/
i

nt tm.isdst; /* Daylight Savings Tine flag */
1

The nkt i ne function converts the local time information in the structure pointed to by
timeptr into a calendar time (Coordinated Universal Time) with the same encoding used by
thet i me function. The origina values of thefields t m_sec, t m_m n, t m_hour,

t m_nday, and t m_non are not restricted to ranges described for st ruct tm If these
fields are not in their proper ranges, they are adjusted so that they are in the proper ranges.
Valuesfor thefieldst m_.wday and t m_yday are computed after al the other fields have
been adjusted.

If theoriginal value of t m_i sdst isnegative, thisfield is computed also. Otherwise, a
value of O istreated as "daylight savingstimeis not in effect" and a positive value is treated
as "daylight savingstimeisin effect”.

Whenever nkt i me iscalled, thet zset functionisalso called.

The nkt i me function returns the converted calendar time.

asctime,clock,ctinme,difftime,gntine,localtinme,strftine,tine,
tzset

#i ncl ude <stdi o. h>
#i ncl ude <tine. h>

static const char *week _day[] = {
"Sunday", "Monday", "Tuesday", "Wdnesday",
"Thur sday", "Friday", "Saturday"

}s
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mktime

void main()
struct tm new_year,
new_year .t m.year 001 - 1900;
new_year.tm.non
new_year .t m nday
new_year .t m_hour
new_year.tm.mn
new_year.tm.sec
new_year .t m.i sdst
nktime( &new_year );
printf( "The next century begins on a %\n",
week _day[ new_year.tmwday ] );

2
0
1
O.
0
0
0

}
produces the following:
The next century begi ns on a Mnday
Classification: ANS|

Systems: All, Netware
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modf

Synopsis.  #i ncl ude <mat h. h>
doubl e nodf ( doubl e val ue, double *iptr );

Description: The modf function breaks the argument value into integral and fractional parts, each of
which has the same sign as the argument. It storestheintegral part asa doubl e inthe
object pointed to by iptr.

Returns:.  Thenodf function returns the signed fractional part of value.
SeeAlso:  frexp,| dexp

Example:  #i ncl ude <stdi o. h>
#i ncl ude <mat h. h>

voi d main()
{
doubl e integral _val ue, fractional _part;
fractional part = nmodf ( 4.5, & ntegral value );
printf( "% %\n", fractional part, integral value );

fractional _part = nmodf ( -4.5, & ntegral _value );
printf( "% %\n", fractional _part, integral _value );

}

produces the following:

0. 500000 4.000000
- 0. 500000 -4.000000

Classification: ANS|

Systems: Math

673



movedata

#i ncl ude <string. h>
voi d novedat a( unsigned int

Synopsis:
src_segnent,

unsi gned int src_offset,
unsi gned int tgt_segnent,
unsigned int tgt_offset,
size_t length );

Description: The novedat a function copies length bytes from the far pointer calculated as
(src_segnent: src_of f set) toatarget location determined as afar pointer

(tgt _segment:tgt _offset).

Overlapping data may not be correctly copied. When the source and target areas may

overlap, copy the areas one character at atime.

The function is useful to move data when the near address(es) of the source and/or target

areas are not known.

Returns: No value is returned.
SeeAlso:  FP_SEG FP_OFF, nentpy, segr ead
Example:  #i ncl ude <stdi o. h>

#i ncl ude <string. h>
#i ncl ude <dos. h>

voi d main()

char buffer[14] = {

1, 0x17,

A 0x17, 'H, 0x17, 'e', 0x17,
1, 0x17, o', 0x17, '*', 0x17 };
novedat a( FP_SEQ buffer ),
FP_OFF( buffer ),
0xB800,
0x0720,
14 );

}

Classification: WATCOM

Systems.  All, Netware
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_moveto Functions

Synopsis:

Description:

Returns:
See Also:

Example:

#i ncl ude <graph. h>
struct xycoord _FAR _nmoveto( short x, short y );

struct _wxycoord _FAR _noveto_w( double x, double y );

The _novet o functions set the current output position for graphics. The _novet o
function uses the view coordinate system. The _novet o_wfunction uses the window
coordinate system.

The current output position is set to be the point at the coordinates ( x, y) . Nothingis
drawn by the function. The _I i net o function uses the current output position asthe
starting point when aline is drawn.

Note that the output position for graphics output differs from that for text output. The output
position for text output can be set by use of the _set t ext posi ti on function.

The _nmovet o functions return the previous value of the output position for graphics.
_getcurrentposition, _|lineto, _settextposition

#i ncl ude <coni o. h>
#i ncl ude <graph. h>

mai n()

_setvi deonode( _VRES16COLCR );
_nmoveto( 100, 100 );

_lineto( 540, 100 );
_lineto( 320, 380 );
_lineto( 100, 100 );
getch();

_setvi deonode( _DEFAULTMODE );

}

Classification: PC Graphics

Systems:

_noveto - DOS, ONX
_nmoveto_w - DOS, Q\X
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_m_packssdw

Synopsis:  #i ncl ude <mmintrin. h>
__nb4 _m_packssdw __nb4 *nil, __nb4 *nR);

Description: Convert signed packed double-words into signed packed words by packing (with signed
saturation) the low-order words of the signed double-word elements from m1 and m2 into the
respective signed words of the result. If the signed valuesin the word elements of m1 and
m2 are smaller than 0x8000, the result elements are clamped to 0x8000. If the signed values
in the word elements of m1 and m2 are larger than Ox7fff, the result elements are clamped to
Ox7fff.

Returns:  Theresult of packing, with signed saturation, 32-bit signed double-words into 16-bit signed
words s returned.

SeeAlso: _m.enpty, _m_packsswb, _m_packuswb

Example:  #i ncl ude <stdi o. h>
#include <nmmintrin. h>

#defi ne AS_BYTES "%.2x %R.2x 9%R.2x %.2x " \

"OR. 2X 9. 2X 9. 2Xx 9. 2x"
#defi ne AS_WORDS "%il. 4x %l. 4x %l. 4x 9%, 4x"
#defi ne AS_DWORDS "98. 8l x 98. 8| x"

__nb4 a;
__nb4 b = { 0x0000567800001234 };
__nb4 c = { Oxfffffffe00010101 };
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_m_packssdw

void main()

a = _mpackssdw( b, c );
printf( "nm="AS_DWORDS" "
"ml="AS_DWORDS"\ n"
" mmre" AS_WORDS"\ n",
c._32[1], c._32[0],
b. 32[1], b. _32[0],
a. _16[3], a. _16[2], a._16[1], a. _16[0] );

}

produces the following:

me=fffffffe 00010101 m=00005678 00001234
m¥fffe 7fff 5678 1234

Classification: Intel

Systems: MACRO
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_m_packsswb

Synopsis:

Description:

Returns:

See Also:

Example:

678

#include <mmi ntrin. h>
__nb4 _m_packsswb(__nb4 *nl, __nb4 *nR);

Convert signed packed words into signed packed bytes by packing (with signed saturation)
the low-order bytes of the signed word elements from m1 and m2 into the respective signed
bytes of the result. If the signed valuesin the word elements of m1 and m2 are smaller than
0x80, the result elements are clamped to 0x80. If the signed valuesin the word elements of
ml and m2 are larger than Ox7f, the result elements are clamped to Ox7f.

Theresult of packing, with signed saturation, 16-bit signed words into 8-bit signed bytesis
returned.

_menpty, _m packssdw, _m_packuswb

#i ncl ude <stdi o. h>
#i ncl ude <mm ntrin. h>

#define AS_BYTES "9%2.2x 9%®.2x 9%2.2x 9%&.2x " \

"OR.2xX WR2.2x WR2.2Xx Y2. 2Xx"
#define AS WORDS "%l. 4x %4. 4x %. 4x %6, 4"
#defi ne AS_DWORDS "9%8. 8l x 98. 8l x"

__nb4 a;
__nb4 b = { 0x0004000300020001 };
__nb4 c = { Oxff7fff800080007f };



_m_packsswb

void main()

a = _mpacksswo( b, c );
printf( "nR="AS_WORDS" "
"ml="AS_WORDS"\ n"
"me" AS_BYTES"\ n",
c._16[3], c._16[2], c._16[1], c._16[0],
b. 16[3], b. _16[2], b. _16[1], b. _16[0],
a. 8[7], a. 8[6], a. _8[5], a._8[4],
a. _8[3], a._8[2], a._8[1], a._8[0] );
}

produces the following:

nme=ff7f ff80 0080 007f ml=0004 0003 0002 0001
m¥80 80 7f 7f 04 03 02 01

Classification: Intel

Systems: MACRO
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_m_packuswb

Synopsis:

Description:

Returns:

See Also:

Example:

680

#i ncl ude <mm ntrin. h>
__nb4 _m_packuswb(__nb4 *nl, __nb4 *nR);

Convert signed packed words into unsigned packed bytes by packing (with unsigned
saturation) the low-order bytes of the signed word elements from m1 and m2 into the
respective unsigned bytes of the result. If the signed values in the word elements of m1 and
m_2 are too large to be represented in an unsigned byte, the result elements are clamped to
Oxff.

Theresult of packing, with unsigned saturation, 16-bit signed words into 8-bit unsigned
bytesis returned.

_menpty, _mpackssdw, _m packsswb

#i ncl ude <stdi o. h>
#i ncl ude <mm ntrin. h>

#define AS_BYTES "9%2.2x 9%®.2x 9%2.2x 9%&.2x " \

"OR.2xX WR2.2x WR2.2Xx Y2. 2Xx"
#define AS WORDS "%l. 4x %4. 4x %. 4x %6, 4"
#defi ne AS_DWORDS "9%8. 8l x 98. 8l x"

__nb4 a;
__nb4 b = { 0x0004000300020001 };
__nb4 c = { Oxff7fff800080007f };



_m_packuswb

void main()

a = _mpackuswbo( b, c );
printf( "nR="AS_WORDS" "
"ml="AS_WORDS"\ n"
"me" AS_BYTES"\ n",
c._16[3], c._16[2], c._16[1], c._16[0],
b. 16[3], b. _16[2], b. _16[1], b. _16[0],
a. 8[7], a. 8[6], a. _8[5], a._8[4],
a. _8[3], a._8[2], a._8[1], a._8[0] );
}

produces the following:

nme=ff7f ff80 0080 007f ml=0004 0003 0002 0001
m¥00 00 80 7f 04 03 02 01

Classification: Intel

Systems: MACRO
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_m_paddb

Synopsis:

Description:

Returns:

See Also;

Example:

#i ncl ude <mm ntrin. h>
__nb4 _m_paddb(__nm64 *ml, __nB4 *nR);

The signed or unsigned 8-hit bytes of m2 are added to the respective signed or unsigned 8-bit
bytes of m1 and the result is stored in memory. If any result element does not fit into 8 bits
(overflow), the lower 8 bits of the result elements are stored (i.e., truncation takes place).

Theresult of adding the packed bytes of two 64-bit multimedia valuesis returned.

_m_enpty, _-m paddd, _-m_paddsb, _m paddsw, _m_paddusb, _m_paddusw,
_m_paddw

#i ncl ude <stdio. h>
#i ncl ude <mm ntrin. h>

#defi ne AS_BYTES "%. 2x %.2x 9%.2x 9%%.2x " \
"0R.2X 9. 2X 9R.2x 9. 2Xx"

__nb4 a;
__nb4 b = { 0x0123456789abcdef };
__nb4 c = { Oxfedcbha9876543210 };

voi d main()

a = _mpaddb( b, c);

printf( "ml="AS_BYTES"\n"
"m2="AS_BYTES"\ n"
"mme" AS_BYTES"\ n",

b. _8[7], b._8[6], b._8[5], b._8[4],
b. _8[3], b._8[2], b._8[1], b._8[0],
c._8[7], c._8[6], c._8[5], c._8[4],
c._8[3], c._8[2], c._8[1], c._8[0],
a. _8[7], a._8[6], a._8[5], a._8[4],
a._8[3], a._8[2], a._8[1], a._8[0] );

}

produces the following:

nl=01 23 45 67 89 ab cd ef
n2=fe dc ba 98 76 54 32 10
meff ff ff ff ff ff ff ff

Classification: Intel
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_m_paddb

Systems.  MACRO
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_m_paddd

Synopsis:  #i ncl ude <mmintrin. h>
__mb4 _m.paddd(__nb4 *ml, _ _nb64 *nR);

Description: The signed or unsigned 32-bit double-words of m2 are added to the respective signed or
unsigned 32-bit double-words of m1 and the result is stored in memory. If any result element
does not fit into 32 bits (overflow), the lower 32-bits of the result elements are stored (i.e.,
truncation takes place).

Returns.  Theresult of adding the packed double-words of two 64-bit multimedia values is returned.

SeeAlso: _m.enpty, _m_paddb, _m_paddsb, _m_paddsw, _m_paddusb, _m_paddusw,
_m_paddw

Example:  #i ncl ude <stdi o. h>
#i nclude <mintrin. h>

#defi ne AS_DWORDS "98. 8l x 98. 8| x"

__nb4 a;
__nmb4 b = { 0x0123456789abcdef };
__nb4 ¢ = { Oxfedcha9876543210 };

void main()
{
a = _mpaddd( b, c );
printf( "ml="AS_DWORDS"\n"
"m2="AS_DWORDS"\ n"
" mmre" AS_DWORDS" \ n",
b. _32[1], b._32[0],
c. _32[1], c._32[0],
a. _32[1], a._32[0] );
}

produces the following:

mL=01234567 89abcdef
nm2=f edcba98 76543210
meffffffff fFEFFFff

Classification: Intel

Systems: MACRO
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_m_paddsb

Synopsis:

Description:

Returns:

See Also;

Example:

#i ncl ude <mm ntrin. h>
__nb4 _m_paddsbh(__nb4 *nl, __nb4 *nR);

The signed 8-bit bytes of m2 are added to the respective signed 8-bit bytes of m1 and the
result is stored in memory. Saturation occurs when aresult exceeds the range of a signed
byte. Inthe case where aresult is abyte larger than Ox7f (overflow), it is clamped to Ox7f.
In the case where aresult is a byte smaller than 0x80 (underflow), it is clamped to 0x80.

The result of adding the packed signed bytes, with saturation, of two 64-bit multimedia
valuesisreturned.

_m_enpty, _-m paddb, _m_paddd, _m_paddsw, _m_paddusb, _m_paddusw,
_m_paddw

#i ncl ude <stdi o. h>
#i ncl ude <mm ntrin. h>

#defi ne AS_BYTES "%.2x %R.2x 9%R.2x %.2x " \
"OR.2X 9R.2X 9. 2Xx 9. 2x"

__nb4 a,
__nb4 b = { OxBaacceef 02244668 };
__mb4 ¢ = { 0x76543211f edcha9d8 };

void main()
{
a = _mpaddsb( b, c );
printf( "ml="AS_BYTES"'\n"
"m2="AS_BYTES"\ n"
"me" AS_BYTES"\ n",

b. 8[7], b._8[6], b. _8[5], b._8[4],
b. 8[3], b._8[2], b._8[1], b._8[0],
c. 87], c. _8[6], c. _8[5], c._8[4],
c. 8[3], c. 8[2], c._8[1], c._8[0],
a. _8[7], a._8[6], a._8[5], a._8[4],
a. _8[3], a._8[2], a._8[1], a._8[0] );

}

produces the following:
nl=8a ac ce ef 02 24 46 68

n2=76 54 32 11 fe dc ba 98
nmm=00 00 00 00 00 00 00 00
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_m_paddshb

Classification: Intel

Systems: MACRO
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_m_paddsw

Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <mm ntrin. h>
__nb4 _m_paddsw __nb4 *nl, __nb4 *nR);

The signed 16-bit words of m2 are added to the respective signed 16-bit words of m1 and the
result is stored in memory. Saturation occurs when aresult exceeds the range of a signed
word. In the case where aresult isaword larger than Ox7fff (overflow), it is clamped to
Ox7fff. Inthe case where aresult isaword smaller than 0x8000 (underflow), it is clamped to
0x8000.

Theresult of adding the packed signed words, with saturation, of two 64-bit multimedia
valuesisreturned.

_menpty, m paddb, m paddd, m paddsb, m paddusb, m paddusw,
_m_paddw

#i ncl ude <stdi o. h>
#i ncl ude <mm ntrin. h>

#define AS_WORDS "%}, 4x %. 4x Y%4. 4x %&. 4x"

__nb4 a;
__nb4 b = { OxB8aacceef 02244668 };
__m64 ¢ = { 0x76543211fedcba998 };

voi d main()

a = _mpaddsw( b, c );
printf( "ml="AS_WORDS"\ n"
"nm2="AS_WORDS"\ n"
" mmre" AS_WORDS" \ n",
b. _16[3], b._16[2], b._16[1], b. _16[0],
c._16[3], c._16[2], c._16[1], c._16[0],
a._16[3], a._16[2], a._16[1], a._16[0] );
}

produces the following:

ml=8aac ceef 0224 4668
nm2=7654 3211 fedc ba98
nm=0100 0100 0100 0100

Classification: Intel

Systems:

MACRO
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_m_paddusb

Synopsis:

Description:

Returns:

See Also;

Example:

688

#i ncl ude <mm ntrin. h>
__nb4 _m_paddusb(__n64 *ml, __nb64 *nR);

The unsigned 8-bit bytes of m2 are added to the respective unsigned 8-bit bytes of m1 and
the result is stored in memory. Saturation occurs when a result exceeds the range of an
unsigned byte. In the case where aresult is a byte larger than Oxff (overflow), it is clamped
to Oxff.

The result of adding the packed unsigned bytes, with saturation, of two 64-bit multimedia
valuesisreturned.

_m_enpty, _-m paddb, _m_paddd, _m_paddsb, _-m_paddsw, _m_paddusw,
_m_paddw

#i ncl ude <stdi o. h>
#i ncl ude <mm ntrin. h>

#defi ne AS_BYTES "%.2x %R.2x 9%R.2x %.2x " \
"OR.2X 9R.2X 9. 2Xx 9. 2x"

__nb4 a,
__nb4 b = { OxBaacceef 02244668 };
__mb4 ¢ = { 0x76543211f edcha9d8 };

void main()
{
a = _mpaddusb( b, ¢ );
printf( "ml="AS_BYTES"'\n"
"m2="AS_BYTES"\ n"
"me" AS_BYTES"\ n",

b. 8[7], b._8[6], b. _8[5], b._8[4],
b. 8[3], b._8[2], b._8[1], b._8[0],
c. 87], c. _8[6], c. _8[5], c._8[4],
c. 8[3], c. 8[2], c._8[1], c._8[0],
a. _8[7], a._8[6], a._8[5], a._8[4],
a. _8[3], a._8[2], a._8[1], a._8[0] );

}

produces the following:

ml=8a ac ce ef 02 24 46 68
=76 54 32 11 fe dc ba 98
meff ff ff ff ff ff ff ff



_m_paddusb

Classification: Intel

Systems: MACRO
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_m_paddusw

Synopsis:

Description:

Returns:

See Also;

Example:

#i ncl ude <mm ntrin. h>
__nb4 _m_paddusw( __n64 *ml, __nb64 *nR);

The unsigned 16-bit words of m2 are added to the respective unsigned 16-bit words of ml
and the result is stored in memory. Saturation occurs when aresult exceeds the range of an
unsigned word. In the case where aresult isaword larger than Oxffff (overflow), itis
clamped to Oxffff.

The result of adding the packed unsigned words, with saturation, of two 64-bit multimedia
valuesisreturned.

_m_enpty, _-m paddb, _m_paddd, _m_paddsb, _-m_paddsw, _m_paddusb,
_m_paddw

#i ncl ude <stdi o. h>
#i ncl ude <mm ntrin. h>

#define AS_WORDS "%}, 4x %. 4x Y%4. 4x 9%&. 4x"

__nb4 a;
__nb4 b = { OxBaacceef 02244668 };
__nb4 ¢ = { 0x76543211f edcba98 };

void main()

a = _mpaddusw b, c );
printf( "ml="AS_WORDS"\ n"
"nm2="AS_WORDS"\ n"
" mmre" AS_WORDS"\ n",
b. _16[3], b._16[2], b._16[1], b. _16[0],
c._16[3], c._16[2], c._16[1], c._16[0],
a. 16[3], a. 16[2], a. _16[1], a. _16[0] );
}

produces the following:

ml=8aac ceef 0224 4668
nm2=7654 3211 fedc ba98
meffff ffff ffff fFff

Classification: Intel

Systems:

690
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_m_paddw

Synopsis:  #i ncl ude <mmintrin. h>
__mb4 _mpaddw __nb4 *ml, _ nbB4 *nR);

Description: The signed or unsigned 16-bit words of m2 are added to the respective signed or unsigned
16-bit words of m1 and the result is stored in memory. If any result element does not fit into
16 bits (overflow), the lower 16 bits of the result elements are stored (i.e., truncation takes

place).

Returns.  Theresult of adding the packed words of two 64-bit multimedia valuesis returned.

SeeAlso: _m.enpty, _m_paddb, _m_paddd, _m_paddsb, _m_paddsw, _m_paddushb,
_m_paddusw

Example:  #i ncl ude <stdi o. h>
#i nclude <mintrin. h>

#defi ne AS_WORDS "%il. 4x %. 4x %l. 4x %4, 4x"

__nb4 a;
__nmb4 b = { 0x0123456789abcdef };
__nb4 ¢ = { Oxfedcha9876543210 };

void main()
{
a = _mpaddw( b, c );
printf( "ml="AS_WORDS"\n"
"m2="AS_WORDS"\ n"
" mmre" AS_WORDS"\ n",
b. _16[3], b._16[2], b._16[1], b. _16[0],
c._16[3], c._16[2], c._16[1], c._16[0],
a._16[ 3], a._16[2], a._16[1], a._16[0] );
}

produces the following:

mL=0123 4567 89ab cdef
nm2=f edc ba98 7654 3210
meffff ffff ffff fFffF

Classification: Intel

Systems: MACRO
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_m_pand

Synopsis:

Description:

Returns:
See Also:

Example:

#i ncl ude <mm ntrin. h>
__nb4 _mpand(__n64 *ml, __nb64 *nR);

A bit-wise logical AND is performed between 64-bit multimedia operands m1 and m2 and
the result is stored in memory.

The bit-wiselogical AND of two 64-bit valuesiis returned.
_m.enpty, _m_pandn, _m_por, _m_pxor

#i ncl ude <stdi o. h>
#i ncl ude <mm ntrin. h>

#define AS_QAORD "9%6. 16Lx"

__nb4 a;
__nb4 b = { 0x0123456789abcdef };
__nb4 ¢ = { Oxfedcba9876543210 };

void main()

a = _mpand( b, ¢ );

printf( "ml="AS_QARD'\n"
"m2="AS_QAORD'\ n"
"mre" AS_QAORD'\ n",
b, ¢, a);

}

produces the following:

mL=0123456789abcdef
nm2=f edcba9876543210
nMm=0000000000000000

Classification: Intel

Systems:

692
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_m_pandn

Synopsis:  #i ncl ude <mmintrin. h>
__nb4 _mpandn(__nm64 *ml, __nbB4 *nR);

Description: A bit-wise logical AND is performed on the logical inversion of 64-bit multimedia operand
m1 and 64-bit multimedia operand m2 and the result is stored in memory.

Returns:  Thebit-wise logical AND of an inverted 64-bit value and a non-inverted value is returned.
SeeAlso: _m.enpty, _m_pand, _m_por, _m_pxor

Example:  #i ncl ude <stdi o. h>
#i nclude <mintrin. h>

#define AS_QAORD "9%6. 16Lx"

__nb4 a;
__nb4 b = { 0x0123456789abcdef };
__nb4 ¢ = { Oxfedcba9876543210 };

void main()

a = _mpandn( b, c);

printf( "ml="AS_QARD'\n"
"m2="AS_QAORD'\ n"
"mre" AS_QAORD'\ n",
b, ¢, a);

}

produces the following:

mL=0123456789abcdef
nm2=f edcba9876543210
mef edcba9876543210

Classification: Intel

Systems.  MACRO
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_m_pcmpegb

Synopsis:

Description:

Returns:

See Also;

Example:

#include <mmi ntrin. h>
__nb4 _mopcnpegb(__n64 *ml, __nb4 *nR);

If the respective bytes of ml are equal to the respective bytes of m2, the respective bytes of
the result are set to all ones, otherwise they are set to all zeros.

The result of comparing the packed bytes of two 64-bit multimediavaluesis returned as a
seguence of bytes (Oxff for equal, 0x00 for not equal).

_m_enpty, _m pcnpeqd, _m_pcnpeqw, _m_pcnpgt b, _m_pcnpgt d, _m_pcnpgt w

#i ncl ude <stdi o. h>
#i ncl ude <mm ntrin. h>

#defi ne AS_BYTES "%. 2x %R.2x 9%.2x 9%%.2x " \
"0R.2X 9R.2X 9. 2x 9. 2x"

__nb4 a;
__nb4 b = { 0x0004000300020001 };
__nb4 c = { Oxff7fff800080007f };

void main()

a = _mpcnpeqgb( b, ¢ );

printf( "ml="AS_BYTES"\n"
"m2="AS_BYTES"\ n"
"me" AS_BYTES"\ n",

b. 8[7], b._8[6], b._8[5], b._8[4],
b. 8[3], b._8[2], b._8[1], b._8[0],
c. 87], c. _8[6], c. _8[5], c._8[4],
c._8[3], c._8[2], c._8[1], c._8[0],
a. _8[7], a._8[6], a._8[5], a._8[4],
a. _8[3], a._8[2], a._8[1], a._8[0] );

}

produces the following:

nml=00 04 00 03 00 02 00 01
ng=ff 7f ff 80 00 80 00 7f
nm=00 00 00 00 ff 00 ff OO0

Classification: Intel

Systems:

694
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_m_pcmpeqd

Synopsis:  #i ncl ude <mmintrin. h>
__nb4 _mpcnpeqd(__n64 *ml, __nb64 *nR);

Description: If the respective double-words of ml are equal to the respective double-words of m2, the
respective double-words of the result are set to all ones, otherwise they are set to all zeros.

Returns:  Theresult of comparing the 32-bit packed double-words of two 64-bit multimediavaluesis
returned as a sequence of double-words (Oxffffffff for equal, 0x00000000 for not equal).

SeeAlso:  _m.enpty, _m_pcnpegb, _m_pcnpeqw, _m_pcnpgt b, _m_pcnpgt d, _m_pcnpgt w

Example:  #i ncl ude <stdi o. h>
#include <mintrin. h>

#defi ne AS_DWORDS "98. 8l x 98. 8| x"

__nb4 a;
__nb4 b = { 0x0004000300020001 };
__nb4 ¢ = { 0x000400030002007f };

void main()
{
a = _mpcnpeqd( b, ¢ );
printf( "ml="AS_DWORDS"\n"
"m2="AS_DWORDS"\ n"
" mmre" AS_DWORDS" \ n",
b. _32[1], b._32[0],
c. _32[1], c._32[0],
a. _32[1], a._32[0] );
}

produces the following:

nL=00040003 00020001
nm2=00040003 0002007f
myffffffff 00000000

Classification: Intel

Systems: MACRO
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_m_pcmpeqw

Synopsis:  #i ncl ude <mmintrin. h>
__nb4 _mopcnpegqw( __n64 *ml, __nb4 *nR);

Description: If the respective words of ml are equal to the respective words of m2, the respective words
of the result are set to all ones, otherwise they are set to all zeros.

Returns:  Theresult of comparing the packed words of two 64-bit multimediavaluesis returned as a
seguence of words (Oxffff for equal, 0x0000 for not equal).

SeeAlso:  _m.enpty, _m_pcnpegb, _m_pcnpeqd, _m_pcnpgt b, _m_pcnpgt d, _m_pcnpgt w

Example:  #i ncl ude <stdi o. h>
#include <mintrin. h>

#defi ne AS_WORDS "%il. 4x %. 4x %. 4x %4, 4x"

__nb4 a;
__nb4 b = { 0x0004000300020001 };
__nb4 c = { 0x0004ff 8000800001 };

void main()
{
a = mpcnmpegW b, c );
printf( "ml="AS_WORDS"\n"
"m2="AS_WORDS"\ n"
" mmre" AS_WORDS"\ n",
b. _16[3], b._16[2], b._16[1], b. _16[0],
c._16[3], c._16[2], c._16[1], c._16[0],
a. _16[3], a._16[2], a._16[1], a._16[0] );
}

produces the following:

nl=0004 0003 0002 0001
n2=0004 ff80 0080 0001
nm=f fff 0000 0000 ffff

Classification: Intel

Systems: MACRO
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_m_pcmpgtb

Synopsis:  #i ncl ude <mmintrin. h>
__nb4 _mpcnpgtb(__nm64 *ml, __nb64 *nR);

Description: If the respective signed bytes of ml are greater than the respective signed bytes of m2, the
respective bytes of the result are set to all ones, otherwise they are set to all zeros.

Returns:  Theresult of comparing the packed signed bytes of two 64-bit multimedia valuesis returned
as a sequence of bytes (Oxff for greater than, 0x00 for not greater than).

SeeAlso: _m.enpty, _m_pcnpegb, _m_pcnpeqd, _m_pcnpeqw, _m_pcnpgt d, _m_pcnpgt w

Example:  #i ncl ude <stdi o. h>
#include <mintrin. h>

#defi ne AS_BYTES "%. 2x %R.2x 9%.2x 9%%.2x " \
"0R.2X 9R.2X 9. 2x 9. 2x"

__nb4 a;
__nb4 b = { 0x0004000300020001 };
__nb4 c = { Oxff7fff800080007f };

void main()

a = _mpcnpgtbh( b, ¢ );

printf( "ml="AS_BYTES"\n"
"m2="AS_BYTES"\ n"
"me" AS_BYTES"\ n",

b. 8[7], b._8[6], b._8[5], b._8[4],
b. 8[3], b._8[2], b._8[1], b._8[0],
c. 87], c. _8[6], c. _8[5], c._8[4],
c._8[3], c._8[2], c._8[1], c._8[0],
a. _8[7], a._8[6], a._8[5], a._8[4],
a. _8[3], a._8[2], a._8[1], a._8[0] );

}

produces the following:

nml=00 04 00 03 00 02 00 01
ng=ff 7f ff 80 00 80 00 7f
m=ff 00 ff ff 00 ff 00 0O

Classification: Intel

Systems: MACRO
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_m_pcmpgtd

Synopsis:  #i ncl ude <mmintrin. h>
__nb4 _mpcnpgtd(__n64 *ml, __nb64 *nR);

Description: If the respective signed double-words of ml are greater than the respective signed
double-words of m2, the respective double-words of the result are set to all ones, otherwise
they are set to all zeros.

Returns:  Theresult of comparing the 32-bit packed signed double-words of two 64-bit multimedia
valuesis returned as a sequence of double-words (Oxffffffff for greater than, 0x00000000 for
not greater than).

SeeAlso: _m.enpty, _m_pcnpegb, _m_pcnpeqd, _m_pcnpeqw, _m_pcnpgt b, _m_pcnpgt w

Example:  #i ncl ude <stdi o. h>
#i nclude <mintrin. h>

#define AS_DWORDS "98. 8l x 98. 8l x"

__nb4 a;
__nb4 b = { 0x0004000400020001 };
__nb4 ¢ = { 0x000400030080007f };

voi d main()

a = _mpcnpgtd( b, ¢ );
printf( "nml="AS_DWORDS"\ n"
"n2="AS_DWORDS"\ n"
" me" AS_DWORDS"\ n",
b. _32[1], b._32[0],
c._32[1], c._32[0],
a. _32[1], a._32[0] );
}

produces the following:

nl=00040004 00020001
m2=00040003 0080007f
myffffffff 00000000

Classification: Intel

Systems.  MACRO
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_m_pcmpgtw

Synopsis:  #i ncl ude <mmintrin. h>
__nb4 _mopcnpgtw( __n64 *ml, __nb4 *nR);

Description: If the respective signed words of ml are greater than the respective signed words of m2, the
respective words of the result are set to all ones, otherwise they are set to all zeros.

Returns.  Theresult of comparing the 16-bit packed signed words of two 64-bit multimediavaluesis
returned as a sequence of words (Oxffff for greater than, 0x0000 for not greater than).

SeeAlso: _m.enpty, _m_pcnpegb, _m_pcnpeqd, _m_pcnpeqw, _m_pcnpgt b, _m_pcnpgt d

Example:  #i ncl ude <stdi o. h>
#include <mintrin. h>

#defi ne AS_WORDS "%il. 4x %. 4x %. 4x %4, 4x"

__nb4 a;
__nb4 b = { 0x0005000300020001 };
__nb4 c = { 0x0004ff 8000800001 };

void main()
{
a = _mpcmpgtw b, c );
printf( "ml="AS_WORDS"\n"
"m2="AS_WORDS"\ n"
" mmre" AS_WORDS"\ n",
b. _16[3], b._16[2], b._16[1], b. _16[0],
c._16[3], c._16[2], c._16[1], c._16[0],
a. _16[3], a._16[2], a._16[1], a._16[0] );
}

produces the following:

nl=0005 0003 0002 0001
n2=0004 ff80 0080 0001
m=f fff ffff 0000 0000

Classification: Intel

Systems: MACRO
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_m_pmaddwd

Synopsis:  #i ncl ude <mmintrin. h>
__mb4 _mpmaddwd( __nb64 *nl, _ 64 *nR);

Description: The signed 16-bit words of m1 are multiplied with the respective signed 16-bit words of m2.
The 32-bit intermediate results are summed by pairs producing two 32-bit integers.

MV 63-32] = ML[63-48] x M[63-48]
+ ML[47-32] x M[47-32]
MM 31-0] = ML[31-16] x M[31-16]
+ ML[15-0] x Me[15-0]

In cases which overflow, the results are truncated. These two integers are packed into their
respective elements of the result.

Returns:  Theresult of multiplying the packed signed 16-bit words of two 64-bit multimedia values
and adding the 32-bit results pairwiseis returned as packed double-words.

SeeAlso: _meenpty, _m_pnmul hw, _m_pnul | w

Example:  #i ncl ude <stdi o. h>
#i nclude <mintrin. h>

#define AS_WORDS "9%d. 4x %4. 4x %. 4x %d. 4"
#define AS_DWORDS "98. 8l x %8. 81 x"

__nb4 a;
__nb4 b = { 0x0000006000123456 };
__nb4 ¢ = { 0x0000000200010020 };

void main()
{
a = _mpmaddwd( b, ¢ );
printf( "ml="AS_WORDS"\n"
"m2="AS_WORDS"\ n"
"me" AS_DWORDS"\ n",
b. 16[3], b. _16[2], b. _16[1], b. _16[0],
c._16[3], c._16[2], c._16[1], c._16[0],
a. _32[1], a._32[0] );
}

produces the following:
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_m_pmaddwd

nl=0000 0060 0012 3456
nm2=0000 0002 0001 0020
mMr000000c0 00068ad2

Classification: Intel

Systems.  MACRO
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_m_pmulhw

Synopsis:

Description:

Returns:

See Also;

Example:

#i ncl ude <mm ntrin. h>
__nb4 _mopmul hw( __nb4 *nll, __nb4 *nR);

The signed 16-bit words of m1 are multiplied with the respective signed 16-bit words of m2.
The high-order 16-bits of each result are placed in the respective elements of the result.

The packed 16-bit words in ml are multiplied with the packed 16-bit wordsin m2 and the
high-order 16-bits of the results are returned.

_menpty, _-m praddwd, _m_pnul | w

#i ncl ude <stdi o. h>
#i ncl ude <mm ntrin. h>

#defi ne AS_WORDS "%il. 4x %. 4x %. 4x %4, 4x"

__nb4 a;
__nb4 b = { 0x4000006000123456 };
__nb4 ¢ = { 0x0008000210000020 };

void main()
{
a = _mpmulhw( b, c);
printf( "ml="AS_WORDS"\n"
"m2="AS_WORDS"\ n"
" mmre" AS_WORDS"\ n",
b. _16[3], b._16[2], b._16[1], b. _16[0],
c._16[3], c._16[2], c._16[1], c._16[0],
a._16[ 3], a._16[2], a._16[1], a._16[0] );
}

produces the following:

nLl=4000 0060 0012 3456
n2=0008 0002 1000 0020
nm=0002 0000 0001 0006

Classification: Intel

Systems:
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_m_pmullw

Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <mm ntrin. h>
__nmb4 _mpmulIwW __nb4 *nll, __nb4 *nR);

The signed or unsigned 16-bit words of m1 are multiplied with the respective signed or

unsigned 16-bit words of m2. The low-order 16-bits of each result are placed in the
respective elements of the result.

The packed 16-bit words in ml are multiplied with the packed 16-bit wordsin m2 and the
low-order 16-bits of the results are returned.

_menpty, _-m praddwd, _m_pnul hw

#i ncl ude <stdi o. h>
#i ncl ude <mMm ntrin. h>

#define AS_WORDS "%}, 4x %. 4x Y%4. 4x 9%&. 4x"

__nb4 a;
__nb4 b = { 0x4000006000123456 };
__nmb4 ¢ = { 0x0008000210000020 };

void main()

a=_mpmllw b, c);
printf( "ml="AS_WORDS"\ n"
"nm2="AS_WORDS"\ n"
" mmre" AS_WORDS"\ n",
b. _16[3], b._16[2], b._16[1], b. _16[0],
c._16[3], c._16[2], c._16[1], c._16[0],
a. 16[3], a. 16[2], a. _16[1], a. _16[0] );
}

produces the following:

nl=4000 0060 0012 3456
n2=0008 0002 1000 0020
nMm=0000 00cO 2000 8acO

Classification: Intel

Systems:

MACRO
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_m_por

A bit-wiselogical OR is performed between 64-bit multimedia operands m1 and m2 and the

The bit-wise logical OR of two 64-bit valuesis returned.

Synopsis:  #i ncl ude <mmintrin. h>

__nb4 _mpor(__nb4d *nml, __nb4 *nR);
Description:

result is stored in memory.
Returns:
SeeAlso: _m.enpty, _m_pand, _m_pandn, _m_pxor
Example:  #i ncl ude <stdi o. h>

#i ncl ude <mm ntrin. h>

#define AS_QAORD "9%6. 16Lx"

__nb4 a;
__nb4 b = { 0x0123456789abcdef };
__nb4 ¢ = { Oxfedcba9876543210 };

void main()

a=_mpor( b, c);
printf( "ml="AS_QARD'\n"
"m2="AS_QAORD'\ n"
"mre" AS_QAORD'\ n",
b, ¢, a);
}

produces the following:

mL=0123456789abcdef
nm2=f edcba9876543210
mef fEFfffffffffffef

Classification: Intel

Systems.  MACRO
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_m_pslid

Synopsis:

Description:

Returns:

See Also:

Example:

#i nclude <mm ntrin. h>
__nb4 _mpslld(__m64 *m __nb64 *count);

The 32-bit double-words in m are each independently shifted to the left by the scalar shift
count in count. The low-order bits of each element are filled with zeros. The shift count is
interpreted as unsigned. Shift counts greater than 31 yield all zeros.

Shift left each 32-bit double-word in m by an amount specified in count while shifting in
zZeros.

_menmpty, _mpsllidi,_mpsllq, _mpsllqi,_mpsllw _mpsllw

#i ncl ude <stdi o. h>
#i ncl ude <mMm ntrin. h>

#defi ne AS_DWORDS "98. 81 x 98. 8l x"
#defi ne AS_QMORD "9%46. 16Lx"

__nb4 a;
__nmb4 b = { 0x3f04800300020001 };
__nb4 ¢ = { 0x0000000000000002 };

voi d main()
{
a= _mpslld( b, ¢c);
printf( "ml="AS_DWORDS"\n"
"nm2="AS_QAORD'\ n"
" mmE" AS_DWORDS" \ n",
b. 32[1], b._32[0],
Cl
a. 32[1], a._32[0] );
}

produces the following:

nml=3f 048003 00020001
nm2=0000000000000002
m=f c12000c 00080004

Classification: Intel

Systems:

MACRO
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_m_pslldi

Synopsis:

Description:

Returns:

See Also:

Example:

#i nclude <mm ntrin. h>
__nb4 _mypslldi(__nb4 *m int count);

The 32-bit double-words in m are each independently shifted to the left by the scalar shift
count in count. The low-order bits of each element are filled with zeros. The shift count is
interpreted as unsigned. Shift counts greater than 31 yield all zeros.

Shift left each 32-bit double-word in m by an amount specified in count while shifting in
zZeros.

_menpty, _mpslld, _mpsllqg, _mpsllqgi,_mpsllw _mpsllw

#i ncl ude <stdi o. h>
#i ncl ude <mMm ntrin. h>

#defi ne AS_DWORDS "98. 81 x 98. 8l x"

__nb4 a;
__nb4 b = { 0x3f04800300020001 };

voi d main()

a=_mpslldi( b, 2);
printf( "m ="AS_DWORDS"\ n"
" mmre" AS_DWORDS"\ n",
b. _32[1], b._32[0],
a. _32[1], a._32[0] );
}

produces the following:

m =3f 048003 00020001
nmm=f c12000c 00080004

Classification: Intel

Systems:
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_m_psllg

Synopsis:

Description:

Returns:
See Also;

Example:

#i nclude <mm ntrin. h>
__nmb4 _mpsllg(__m64 *m __nmb64 *count);

The 64-bit quad-word in mis shifted to the left by the scalar shift count in count. The
low-order bits are filled with zeros. The shift count is interpreted as unsigned. Shift counts
greater than 63 yield all zeros.

Shift left the 64-bit quad-word in m by an amount specified in count while shifting in zeros.

_menmpty, _mpsllid, _mpslidi,_mpsllqgi,_mpsllw _mpsllw

#i ncl ude <stdi o. h>
#i ncl ude <mm ntrin. h>

#define AS_QNORD "9%6. 16Lx"

__nb4 a;
__nb4 b = { 0x3f04800300020001 };
__nb4 ¢ = { 0x0000000000000002 };

void main()

produces the following:

ml=3f 04800300020001
nm2=0000000000000002
mf ¢12000c00080004

Classification: Intel

Systems:

MACRO
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_m_psliqi

Synopsis:

Description:

Returns:
See Also;

Example:

#i nclude <mm ntrin. h>
__nb4 _mpsllqgi(__nb4 *m int count);

The 64-bit quad-word in mis shifted to the left by the scalar shift count in count. The
low-order bits are filled with zeros. The shift count is interpreted as unsigned. Shift counts
greater than 63 yield all zeros.

Shift left the 64-bit quad-word in m by an amount specified in count while shifting in zeros.
_menpty, _mpslld, _mpsllidi,_mpsllq, _mpsllw _mpsl|w

#i ncl ude <stdi o. h>
#i ncl ude <mm ntrin. h>

#define AS_QNORD "9%6. 16Lx"

__nb4 a;
__nb4 b = { 0x3f04800300020001 };

voi d main()

a=_mpsllqgi( b, 2);
printf( "m="AS_QANORD'\ n"
"mrE" AS_QAORD'\ n",
b, a);
}

produces the following:

m =3f 04800300020001
nm=f ¢12000c00080004

Classification: Intel

Systems:
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_m_psliw

Synopsis:  #i ncl ude <mmintrin. h>
__nmb4 _mpslIiw__nm64 *m __nb64 *count);

Description: The 16-bit wordsin m are each independently shifted to the left by the scalar shift count in
count. The low-order bits of each element are filled with zeros. The shift count is
interpreted as unsigned. Shift counts greater than 15 yield all zeros.

Returns:  Shift left each 16-bit word in m by an amount specified in count while shifting in zeros.
SeeAlso: _meenpty, _mpslld, _mpslidi,_mpsllqg, _mpsllqi,_mpsllw

Example:  #i ncl ude <stdi o. h>
#include <mintrin. h>

#defi ne AS_WORDS "%il. 4x %. 4x %. 4x %4, 4x"
#define AS_QANORD "9%16. 16Lx"

__nb4 a;
__nb4 b = { 0x3f04800300020001 };
__nb4 c = { 0x0000000000000002 };

void main()

a=_mpsliw b, ¢c);
printf( "ml="AS_WORDS"\n"
"m2="AS_QAORD"'\ n"
" mmre" AS_WORDS"\ n",
b. _16[3], b._16[2], b._16[1], b. _16[0],
Cl
a._16[3], a._16[2], a._16[1], a._16[0] );
}

produces the following:

nmL=3f 04 8003 0002 0001

nm2=0000000000000002

m+f c10 000c 0008 0004
Classification: Intel

Systems: MACRO
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_m_psliwi

Synopsis:

Description:

Returns:
See Also;

Example:

#i nclude <mm ntrin. h>
__nb4 _mpslliwi (__nb4 *m int count);

The 16-bit words in m are each independently shifted to the |eft by the scalar shift count in
count. The low-order bits of each element are filled with zeros. The shift count is
interpreted as unsigned. Shift counts greater than 15 yield all zeros.

Shift left each 16-bit word in m by an amount specified in count while shifting in zeros.
_menmpty, _mpslld,_mpsllidi,_mpsllq, _mpsllqi,_mpsllw

#i ncl ude <stdi o. h>
#i ncl ude <mm ntrin. h>

#defi ne AS_WORDS "%il. 4x %. 4x %. 4x %4, 4x"

__nb4 a;
__nb4 b = { 0x3f04800300020001 };

voi d main()

a=_mpsliwi( b, 2);
printf( "m ="AS_WORDS"\ n"
" mmre" AS_WORDS"\ n",
b. _16[3], b._16[2], b._16[1], b. _16[0],
a._16[3], a._16[2], a._16[1], a._16[0] );
}

produces the following:

m =3f 04 8003 0002 0001
m¥f c10 000c 0008 0004

Classification: Intel

Systems:
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_m_psrad

Synopsis:

Description:

Returns:

See Also;

Example:

#i nclude <mm ntrin. h>
__nb4 _mpsrad(__nm64 *m __nb64 *count);

The 32-bit signed double-words in m are each independently shifted to the right by the scalar
shift count in count. The high-order bits of each element are filled with the initial value of
the sign bit of each element. The shift count isinterpreted as unsigned. Shift counts greater
than 31 yield all ones or zeros depending on theinitial value of the sign bit.

Shift right each 32-bit double-word in m by an amount specified in count while shifting in
sign bits.

_menpty, _m.psradi, _m_psraw, _m_psr awi

#i ncl ude <stdi o. h>
#i ncl ude <mm ntrin. h>

#define AS_DWORDS "98. 8l x 98. 8l x"
#define AS_QAORD "9%6. 16Lx"

__nb4 a;
__nb4 b = { 0x3f04800300020001 };
__nmb4 ¢ = { 0x0000000000000002 };

void main()

a = _mpsrad( b, c);
printf( "ml="AS_DWORDS"\n"
"nm2="AS_QAORD"'\ n"
" mmre" AS_DWORDS" \ n",
b. _32[1], b._32[0],
C,
a. 32[1], a. _32[0] );
}

produces the following:

ml=3f 048003 00020001
nm2=0000000000000002
m=0f ¢c12000 00008000

Classification: Intel

Systems:

MACRO
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_m_psradi

Synopsis:

Description:

Returns:

See Also;

Example:

#i nclude <mmintrin. h>
__nb4 _mpsradi (__nb4 *m int count);

The 32-bit signed double-words in m are each independently shifted to the right by the scalar
shift count in count. The high-order bits of each element are filled with the initial value of
the sign bit of each element. The shift count isinterpreted as unsigned. Shift counts greater
than 31 yield all ones or zeros depending on theinitial value of the sign bit.

Shift right each 32-bit double-word in m by an amount specified in count while shifting in
sign bits.

_menpty, _m.psrad, _m_psraw, _m_psraw

#i ncl ude <stdi o. h>
#i ncl ude <mm ntrin. h>

#define AS_DWORDS "98. 8l x 98. 8l x"

__nb4 a;
__nb4 b = { 0x3f04800300020001 };

voi d main()

a = _mpsradi( b, 2);
printf( "m ="AS_DWORDS"\ n"
"me" AS_DWORDS"\ n",
b. 32[1], b. _32[0],
a. _32[1], a._32[0] );
}

produces the following:

m =3f 048003 00020001
nm=0f 12000 00008000

Classification: Intel

Systems:
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_m_psraw

Synopsis:  #i ncl ude <mmintrin. h>
__nb4 _mpsrawm __nmb64 *m __nb64 *count);

Description: The 16-bit signed words in m are each independently shifted to the right by the scalar shift
count in count. The high-order bits of each element are filled with the initial value of the
sign hit of each element. The shift count isinterpreted as unsigned. Shift counts greater than
15 yield all ones or zeros depending on the initial value of the sign bit.

Returns: Shift right each 16-bit word in m by an amount specified in count while shifting in sign bits.
SeeAlso: _m.enpty, _m_psrad, _m_psradi, _m_psraw

Example:  #i ncl ude <stdi o. h>
#include <mmintrin. h>

#define AS_WORDS "%}, 4x %. 4x %4. 4x 9%&. 4x"
#define AS_QNORD "9%6. 16Lx"

__nb4 a;
__nmb4 b = { 0x3f04800300040001 };
__nb4 ¢ = { 0x0000000000000002 };
void main()
{
a = _mpsram b, c);

printf( "ml="AS_WORDS"\ n"
"m2="AS_QAORD'\ n"
" mmre" AS_WORDS"\ n",
b. _16[3], b._16[2], b._16[1], b. _16[0],
C,
a._16[ 3], a._16[2], a._16[1], a._16[0] );
}

produces the following:

nl=3f 04 8003 0004 0001
m2=0000000000000002
m¥=0f c1 e000 0001 0000

Classification: Intel

Systems: MACRO
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_m_psrawi

Synopsis:

Description:

Returns:
See Also:

Example:

#i nclude <mmintrin. h>
__nb4 _mpsrawi (__nb4 *m int count);

The 16-bit signed words in m are each independently shifted to the right by the scalar shift
count in count. The high-order bits of each element are filled with the initial value of the
sign hit of each element. The shift count isinterpreted as unsigned. Shift counts greater than
15 yield all ones or zeros depending on the initial value of the sign bit.

Shift right each 16-bit word in m by an amount specified in count while shifting in sign bits.
_menpty, _m.psrad, _m._psradi, _m_psraw

#i ncl ude <stdi o. h>
#i ncl ude <mMm ntrin. h>

#define AS_WORDS "%}, 4x %. 4x %4. 4x 9%&. 4x"

__nb4 a;
__nb4 b = { 0x3f04800300040001 };

voi d main()

a = _mpsrawi ( b, 2);
printf( "m ="AS_WORDS"\ n"
" mmre" AS_WORDS"\ n",
b. _16[3], b._16[2], b._16[1], b. _16[0],
a._16[ 3], a._16[2], a._16[1], a._16[0] );
}

produces the following:

m =3f 04 8003 0004 0001
nmm=0f c1 e000 0001 0000

Classification: Intel

Systems:
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_m_psrld

Synopsis:

Description:

Returns:

See Also:

Example:

#i nclude <mm ntrin. h>
__nmb4 _mpsrld(__m64 *m __nb64 *count);

The 32-bit double-words in m are each independently shifted to the right by the scalar shift
count in count. The high-order bits of each element are filled with zeros. The shift count is
interpreted as unsigned. Shift counts greater than 31 yield all zeros.

Shift right each 32-bit double-word in m by an amount specified in count while shifting in
zZeros.

_menpty, _mpsrldi, _mpsrlq,_mpsrlqi,_mpsrlw _mpsrlw

#i ncl ude <stdi o. h>
#i ncl ude <mMm ntrin. h>

#defi ne AS_DWORDS "98. 81 x 98. 8l x"
#defi ne AS_QMORD "9%46. 16Lx"

__nb4 a;
__nmb4 b = { 0x3f04800300020001 };
__nb4 ¢ = { 0x0000000000000002 };
void main()
{
a = _mpsrld( b, ¢c);

printf( "ml="AS_DWORDS"\n"
"m2="AS_QWORD"\ n"
" mrE" AS_DWORDS" \ n",
b. _32[1], b. _32[0],
Cl
a. _32[1], a._32[0] );
}

produces the following:

nml=3f 048003 00020001
nm2=0000000000000002
m=0f ¢12000 00008000

Classification: Intel

Systems:

MACRO
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_m_psrldi

Synopsis:

Description:

Returns:

See Also:

Example:

#i nclude <mm ntrin. h>
__nb4 _mpsridi(__nb4 *m int count);

The 32-bit double-words in m are each independently shifted to the right by the scalar shift
count in count. The high-order bits of each element are filled with zeros. The shift count is
interpreted as unsigned. Shift counts greater than 31 yield all zeros.

Shift right each 32-bit double-word in m by an amount specified in count while shifting in
zZeros.

_menpty, _mpsrld, _mpsrlqg,_mpsrlqgi,_mpsrlw _mpsrlw

#i ncl ude <stdi o. h>
#i ncl ude <mMm ntrin. h>

#defi ne AS_DWORDS "98. 81 x 98. 8l x"

__nb4 a;
__nb4 b = { 0x3f04800300020001 };

voi d main()

a = _mpsrlidi( b, 2);
printf( "m ="AS_DWORDS"\ n"
" mmre" AS_DWORDS"\ n",
b. _32[1], b._32[0],
a. _32[1], a._32[0] );
}

produces the following:

m =3f 048003 00020001
nm=0f 12000 00008000

Classification: Intel

Systems:
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_m_psrlg

Synopsis:

Description:

Returns:

See Also;

Example:

#i nclude <mm ntrin. h>
__nmb4 _mpsrlg(__m64 *m __nb64 *count);

The 64-bit quad-word in mis shifted to the right by the scalar shift count in count. The
high-order bits are filled with zeros. The shift count is interpreted as unsigned. Shift counts
greater than 63 yield all zeros.

Shift right the 64-bit quad-word in m by an amount specified in count while shifting in zeros.

_menmpty, _mpsrld, _mpsridi,_mpsrlqi,_mpsrliw _mpsriw

#i ncl ude <stdi o. h>
#i ncl ude <mm ntrin. h>

#define AS_QNORD "9%6. 16Lx"

__nb4 a;
__nb4 b = { 0x3f04800300020001 };
__nb4 ¢ = { 0x0000000000000002 };

void main()
{
a=_mpsrlq( b, ¢c);
printf( "ml="AS_QARD'\n"
"m2="AS_QAORD'\ n"
"mre" AS_QAORD'\ n",
b, c, a);
}

produces the following:

ml=3f 04800300020001
nm2=0000000000000002
m~0f ¢12000c0008000

Classification: Intel

Systems:

MACRO
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_m_psrlqi

Synopsis:  #i ncl ude <mmintrin. h>
__nb4 _mpsrlqgi(__nb4 *m int count);

Description: The 64-bit quad-word in mis shifted to the right by the scalar shift count in count. The
high-order bits are filled with zeros. The shift count is interpreted as unsigned. Shift counts
greater than 63 yield all zeros.

Returns: Shift right the 64-bit quad-word in m by an amount specified in count while shifting in zeros.
SeeAlso:  _meenpty, _mpsrld, _mpsrldi,_mpsrlq, _mpsrlw _mpsrlw

Example:  #i ncl ude <stdi o. h>
#include <mintrin. h>

#define AS_QNORD "9%6. 16Lx"

__nb4 a;
__nb4 b = { 0x3f04800300020001 };

voi d main()
a= _mpsrigi( b, 2);
printf( "m="AS_QANORD'\ n"
"mrE" AS_QAORD'\ n",

b, a);
}

produces the following:

m =3f 04800300020001
nm=0f c12000c0008000

Classification: Intel

Systems: MACRO
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_m_psriw

Synopsis:  #i ncl ude <mmintrin. h>
__nmb4 _mpsriw__nm64 *m __nb64 *count);

Description: The 16-bit wordsin m are each independently shifted to the right by the scalar shift count in
count. The high-order bits of each element are filled with zeros. The shift count is
interpreted as unsigned. Shift counts greater than 15 yield all zeros.

Returns: Shift right each 16-bit word in m by an amount specified in count while shifting in zeros.
SeeAlso:  _meenpty, _mpsrld, _mpsrldi,_mpsrlqg,_mpsrlqi,_mpsrlw

Example:  #i ncl ude <stdi o. h>
#include <mintrin. h>

#defi ne AS_WORDS "%il. 4x %. 4x %. 4x %4, 4x"
#define AS_QANORD "9%16. 16Lx"

__nb4 a;
__nb4 b = { 0x3f04800300040001 };
__nb4 c = { 0x0000000000000002 };

void main()

a=_mpsriw b, ¢c);
printf( "ml="AS_WORDS"\n"
"m2="AS_QAORD"'\ n"
" mmre" AS_WORDS"\ n",
b. _16[3], b._16[2], b._16[1], b. _16[0],
C!
a._16[3], a._16[2], a._16[1], a._16[0] );
}

produces the following:

nmL=3f 04 8003 0004 0001

nm2=0000000000000002

nm=0f c1 2000 0001 0000
Classification: Intel

Systems: MACRO
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_m_psriwi

Synopsis:

Description:

Returns:
See Also;

Example:

#i nclude <mm ntrin. h>
__nb4 _mpsriwi (__nb4 *m int count);

The 16-bit words in m are each independently shifted to the right by the scalar shift count in
count. The high-order bits of each element are filled with zeros. The shift count is
interpreted as unsigned. Shift counts greater than 15 yield all zeros.

Shift right each 16-bit word in m by an amount specified in count while shifting in zeros.
_menmpty, _mpsrld,_mpsrlidi,_mpsrlq, _mpsrlqi,_mpsrlw

#i ncl ude <stdi o. h>
#i ncl ude <mm ntrin. h>

#defi ne AS_WORDS "%il. 4x %. 4x %. 4x %4, 4x"

__nb4 a;
__nb4 b = { 0x3f04800300040001 };

voi d main()

a=_mpsriwi( b, 2);
printf( "m ="AS_WORDS"\ n"
" mmre" AS_WORDS"\ n",
b. _16[3], b._16[2], b._16[1], b. _16[0],
a._16[3], a._16[2], a._16[1], a._16[0] );
}

produces the following:

m =3f 04 8003 0004 0001
m¥0f c1 2000 0001 0000

Classification: Intel

Systems:
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_m_psubb

Synopsis:

Description:

Returns:

See Also;

Example:

#i ncl ude <mm ntrin. h>
__nb4 _m_psubb(__nm64 *ml, __nB4 *nR);

The signed or unsigned 8-hit bytes of m2 are subtracted from the respective signed or
unsigned 8-bit bytes of ml and the result is stored in memory. If any result element does not
fit into 8 bits (underflow or overflow), the lower 8 bits of the result elements are stored (i.e.,
truncation takes place).

The result of subtracting the packed bytes of one 64-bit multimedia value from another is
returned.

_m_enpty, _m psubd, _-m_psubsb, _m_psubsw, _m_psubusb, _m_psubusw,
_m_psubw

#i ncl ude <stdi o. h>
#i ncl ude <mm ntrin. h>

#defi ne AS_BYTES "%.2x %R.2x 9%R.2x %.2x " \
"OR.2X 9R.2X 9. 2Xx 9. 2x"

__nb4 a;
__nmb4 b = { 0x0123456789abcdef };
__nb4 ¢ = { Oxfedcha9876543210 };

void main()
{
a = _mpsubb( b, ¢ );
printf( "ml="AS_BYTES"'\n"
"m2="AS_BYTES"\ n"
"me" AS_BYTES"\ n",

b. 8[7], b._8[6], b. _8[5], b._8[4],
b. 8[3], b._8[2], b._8[1], b._8[0],
c. 87], c. _8[6], c. _8[5], c._8[4],
c. 8[3], c. 8[2], c._8[1], c._8[0],
a. _8[7], a._8[6], a._8[5], a._8[4],
a. _8[3], a._8[2], a._8[1], a._8[0] );

}

produces the following:
nl=01 23 45 67 89 ab cd ef

n2=fe dc ba 98 76 54 32 10
nm=03 47 8b cf 13 57 9b df
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Classification: Intel

Systems: MACRO
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_m_psubd

Synopsis:  #i ncl ude <mmintrin. h>
__mb4 _mpsubd(__nb4 *ml, __nb64 *nR);

Description: The signed or unsigned 32-bit double-words of m2 are subtracted from the respective signed
or unsigned 32-bit double-words of m1 and the result is stored in memory. If any result
element does not fit into 32 bits (underflow or overflow), the lower 32-bits of the result
elements are stored (i.e., truncation takes place).

Returns:  Theresult of subtracting one set of packed double-words from a second set of packed
double-words is returned.

SeeAlso:  _m.enpty, _m_psubb, _m_psubshb, _m_psubsw, _m_psubusb, _m_psubusw,
_m_psubw

Example:  #i ncl ude <stdi o. h>
#include <nmmintrin. h>

#defi ne AS_DWORDS "98. 81 x 98. 8l x"

__nb4 a,
__nb4 b = { 0x0123456789abcdef };
__nb4 ¢ = { Oxfedcba9876543210 };

void main()

a = _mpsubd( b, ¢ );
printf( "ml="AS_DWORDS"\n"
"nm2="AS_DWORDS"\ n"
" mmre" AS_DWORDS" \ n",
b. _32[1], b._32[0],
c._32[1], c._32[0],
a. 32[1], a. _32[0] );
}

produces the following:

mL=01234567 89abcdef
nm2=f edcba98 76543210
m=02468acf 13579bdf

Classification: Intel

Systems.  MACRO
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_m_psubsb

Synopsis:

Description:

Returns:

See Also;

Example:

724

#i ncl ude <mm ntrin. h>
__nb4 _m_psubsb(__nb4 *nl, __nb4 *nR);

The signed 8-bit bytes of m2 are subtracted from the respective signed 8-bit bytes of m1 and
the result is stored in memory. Saturation occurs when a result exceeds the range of a signed
byte. Inthe case where aresult is abyte larger than Ox7f (overflow), it is clamped to Ox7f.
In the case where aresult is a byte smaller than 0x80 (underflow), it is clamped to 0x80.

The result of subtracting the packed signed bytes, with saturation, of one 64-bit multimedia
value from a second multimedia valueis returned.

_menpty, _-m_psubb, _m_psubd, _m_psubsw, _m_psubusb, _m_psubusw,
_m_psubw

#i ncl ude <stdi o. h>
#i ncl ude <mm ntrin. h>

#defi ne AS_BYTES "%.2x %R.2x 9%R.2x %.2x " \
"OR.2X 9R.2X 9. 2Xx 9. 2x"

__nb4 a;
__nb4 b = { OxBaacceef 02244668 };
__nb4 c = { 0x76543211f edcha98 };
void main()
{
a = _mpsubsb( b, ¢ );

printf( "ml="AS_BYTES"\n"
"nmR2="AS_BYTES"\ n"
"mmr=" AS_BYTES"\ n",

b. 8[7], b._8[6], b. _8[5], b._8[4],
b. 8[3], b._8[2], b._8[1], b._8[0],
c. 87], c. _8[6], c. _8[5], c._8[4],
c. 8[3], c. 8[2], c._8[1], c._8[0],
a. _8[7], a._8[6], a._8[5], a._8[4],
a. _8[3], a._8[2], a._8[1], a._8[0] );

}

produces the following:

ml=8a ac ce ef 02 24 46 68
=76 54 32 11 fe dc ba 98
mme=80 80 9c de 04 48 7f 7f



_m_psubsb

Classification: Intel

Systems: MACRO
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_m_psubsw

Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <mm ntrin. h>
__nb4 _m_psubsw __nb4 *nl, __nb4 *nR);

The signed 16-bit words of m2 are subtracted from the respective signed 16-bit words of m1
and the result is stored in memory. Saturation occurs when aresult exceeds the range of a
signed word. In the case where aresult isaword larger than Ox7fff (overflow), it is clamped
to Ox7fff. Inthe case where aresult isaword smaller than 0x8000 (underflow), it is clamped
to 0x8000.

Theresult of subtracting the packed signed words, with saturation, of one 64-bit multimedia
value from a second multimedia valueis returned.

_menpty, _mpsubb, m psubd, m psubsb, m psubusb, m psubusw,
_m_psubw

#i ncl ude <stdi o. h>
#i ncl ude <mm ntrin. h>

#define AS_WORDS "%}, 4x %. 4x Y%4. 4x %&. 4x"

__nb4 a;
__nb4 b = { OxB8aacceef 02244668 };
__m64 ¢ = { 0x76543211fedcba998 };

voi d main()

a = _mpsubsw( b, c);
printf( "ml="AS_WORDS"\ n"
"nm2="AS_WORDS"\ n"
" mmre" AS_WORDS" \ n",
b. _16[3], b._16[2], b._16[1], b. _16[0],
c._16[3], c._16[2], c._16[1], c._16[0],
a._16[3], a._16[2], a._16[1], a._16[0] );
}

produces the following:

ml=8aac ceef 0224 4668
nm2=7654 3211 fedc ba98
mM¥=8000 9cde 0348 7fff

Classification: Intel

Systems:
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_m_psubusb

Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <mm ntrin. h>
__nb4 _m_psubusb(__n64 *ml, __nb64 *nR);

The unsigned 8-bit bytes of m2 are subtracted from the respective unsigned 8-bit bytes of m1
and the result is stored in memory. Saturation occurs when aresult islessthan zero. If a
result is less than zero, it is clamped to Oxff.

Theresult of subtracting the packed unsigned bytes, with saturation, of one 64-bit
multimedia value from a second multimedia value is returned.

_menpty, _-m_psubb, _m_psubd, _m_psubsb, _-m_psubsw, _m_psubusw,
_m_psubw

#i ncl ude <stdio. h>
#i ncl ude <mm ntrin. h>

#defi ne AS_BYTES "%. 2x %R.2x 9%.2x 9%%.2x " \
"OR.2X 9R.2X 9. 2x 9. 2x"

__nb4 a;
__nb4 b = { OxBaacceef 02244668 };
64 ¢ = { 0x76543211f edcba98 };

void main()

a = _mpsubusb( b, ¢ );

printf( "ml="AS_BYTES"\n"
"m2="AS_BYTES"\ n"
"me" AS_BYTES"\ n",

b. 8[7], b._8[6], b._8[5], b._8[4],
b. 8[3], b._8[2], b._8[1], b._8[0],
c. 87], c. _8[6], c. _8[5], c._8[4],
c._8[3], c._8[2], c._8[1], c._8[0],
a. _8[7], a._8[6], a._8[5], a._8[4],
a. _8[3], a._8[2], a._8[1], a._8[0] );

}

produces the following:

nl=8a ac ce ef 02 24 46 68
=76 54 32 11 fe dc ba 98
m¥14 58 9c de 00 00 00 00

Classification: Intel
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_m_psubusb

Systems.  MACRO
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_m_psubusw

Synopsis:  #i ncl ude <mmintrin. h>
__nb4 _m_psubusw(__n64 *ml, __nb64 *nR);

Description: The unsigned 16-bit words of m2 are subtracted from the respective unsigned 16-bit words
of ml and the result is stored in memory. Saturation occurs when aresult isless than zero.
If aresult islessthan zero, it is clamped to Oxffff.

Returns:  Theresult of subtracting the packed unsigned words, with saturation, of one 64-bit
multimedia value from a second multimedia value is returned.

SeeAlso:  _m.enpty, _m_psubb, _m_psubd, _m_psubsb, _m_psubsw, _m_psubushb,
_m_psubw

Example:  #i ncl ude <stdi o. h>
#i nclude <mintrin. h>

#defi ne AS_WORDS "%il. 4x %. 4x %l. 4x %4, 4x"

__nb4 a,
__nb4 b = { OxBaacceef 02244668 };
__mb4 ¢ = { 0x76543211f edcha9d8 };

void main()
{
a = _mpsubusw b, ¢ );
printf( "ml="AS_WORDS"\n"
"m2="AS_WORDS"\ n"
" mmre" AS_WORDS"\ n",
b. _16[3], b._16[2], b._16[1], b. _16[0],
c._16[3], c._16[2], c._16[1], c._16[0],
a._16[ 3], a._16[2], a._16[1], a._16[0] );
}

produces the following:

ml=8aac ceef 0224 4668
nmR2=7654 3211 fedc ba98
mMr=1458 9cde 0000 0000

Classification: Intel

Systems: MACRO
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_m_psubw

Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <mm ntrin. h>
__nb4 _mpsubw( __nm64 *ml, __nbB4 *nR);

The signed or unsigned 16-bit words of m2 are subtracted from the respective signed or
unsigned 16-bit words of m1 and the result is stored in memory. If any result element does

not fit into 16 bits (underflow or overflow), the lower 16 bits of the result elements are stored
(i.e., truncation takes place).

Theresult of subtracting the packed words of two 64-bit multimedia valuesiis returned.

_m_enpty, _-m_psubb, _m_psubd, _m_psubsb, _-m_psubsw, _m_psubusb,
_m_psubusw

#i ncl ude <stdio. h>
#i ncl ude <mm ntrin. h>

#defi ne AS_WORDS "%il. 4x %. 4x %l. 4x %4, 4x"

__nb4 a;
__nmb4 b = { 0x0123456789abcdef };
__nb4 ¢ = { Oxfedcha9876543210 };

void main()
{
a = _mpsubw( b, c);
printf( "ml="AS_WORDS"\n"
"m2="AS_WORDS"\ n"
" mmre" AS_WORDS"\ n",
b. _16[3], b._16[2], b._16[1], b. _16[0],
c._16[3], c._16[2], c._16[1], c._16[0],
a._16[ 3], a._16[2], a._16[1], a._16[0] );
}

produces the following:

mL=0123 4567 89ab cdef
nm2=f edc ba98 7654 3210
mE0247 8acf 1357 9bdf

Classification: Intel

Systems:
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_m_punpckhbw

Synopsis:  #i ncl ude <mmintrin. h>
__nb4 _m_punpckhbw( __n64 *nmil, __n64 *nR);

Description: The _m_punpckhbw function performs an interleaved unpack of the high-order data
elements of m1 and m2. It ignores the low-order bytes. When unpacking from a memory
operand, the full 64-bit operand is accessed from memory but only the high-order 32 bits are
utilized. By choosing m1 or m2 to be zero, an unpacking of byte elementsinto word
elementsis performed.

Returns:  Theresult of the interleaved unpacking of the high-order bytes of two multimediavaluesis
returned.

SeeAlso:  _m.enpty, _m_punpckhdq, _m_punpckhwd, _m_punpckl bw, _m_punpckl dq,
_m_punpckl wd

Example:  #i ncl ude <stdi o. h>
#i nclude <mintrin. h>

#defi ne AS_BYTES "%. 2x %.2x 9%.2x 9%®.2x " \
"0R.2X 9. 2X 9R.2x 9. 2Xx"

__nb4 a;
__nb4 b = { 0x0004000300020001 };
__nb4 c = { Oxff7fff800080007f };
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_m_punpckhbw

void main()

a = _mpunpckhbw( b, c );

printf( "nm="AS_BYTES" "
"ml="AS_BYTES"\ n"
"me" AS_BYTES"\ n",

c. 8[7], c. _8[6], c. _8[5], c._8[4],
c. 8[3], c. 8[2], c._8[1], c._8[0],
b. 8[7], b._8[6], b._8[5], b._8[4],
b. 8[3], b._8[2], b._8[1], b._8[0],
a. _8[7], a._8[6], a._8[5], a._8[4],
a. _8[3], a._8[2], a._8[1], a._8[0] );

}

produces the following:

ng=ff 7f ff 80 00 80 00 7f ni=00 04 00 03 00 02 00 01
nmm=ff 00 7f 04 ff 00 80 03

Classification: Intel

Systems: MACRO
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_m_punpckhdq

Synopsis:

Description:

Returns:

See Also:

Example:

#include <mmi ntrin. h>
__nmb4 _m_punpckhdq(__n64 *nml, __n64 *nR);

The _m_punpckhdq function performs an interleaved unpack of the high-order data
elements of m1 and m2. It ignoresthe low-order double-words. When unpacking from a

memory operand, the full 64-bit operand is accessed from memory but only the high-order
32 bits are utilized.

1% mlL
di | do [ dl | do |
| I
\Y \Y
di do
di | do |
result

The result of the interleaved unpacking of the high-order double-words of two multimedia
values isreturned.

_m_enpty, _m_punpckhbw, _m_punpckhwd, _m_punpckl bw, _m_punpckl dq,
_m_punpckl wd

#i ncl ude <stdi o. h>
#i ncl ude <mm ntrin. h>

#define AS_DWORDS "98. 8l x %8. 8l x"

__nb4 a;
__nb4 b = { 0x0004000300020001 };
__nb4 c = { Oxff7fff800080007f };
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_m_punpckhdq

void main()

a = _mpunpckhdq( b, c );
printf( "nm="AS_DWORDS" "
"ml="AS_DWORDS"\ n"
" mmr=" AS_DWORDS" \ n",
c._32[1], c._32[0],
b. 32[1], b. _32[0],
a. _32[1], a._32[0] );
}

produces the following:

nme=ff 7f f f 80 0080007f mL=00040003 00020001
m+f f 7f f f 80 00040003

Classification: Intel

Systems: MACRO
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_m_punpckhwd

Synopsis:  #i ncl ude <mmintrin. h>
__nmb4 _m_punpckhwd( __n64 *nmil, __n64 *nR);

Description: The _m_punpckhwd function performs an interleaved unpack of the high-order data
elements of m1 and m2. It ignoresthe low-order words. When unpacking from a memory
operand, the full 64-bit operand is accessed from memory but only the high-order 32 bits are
utilized. By choosing m1 or m2 to be zero, an unpacking of word elements into double-word
elementsis performed.

Returns:  Theresult of the interleaved unpacking of the high-order words of two multimediavaluesis
returned.

SeeAlso:  _m.enpty, _m_punpckhbw, _m_punpckhdq, _m_punpckl bw, _m_punpckl dq,
_m_punpckl wd

Example:  #i ncl ude <stdi o. h>
#i nclude <mintrin. h>

#defi ne AS_WORDS "%il. 4x %. 4x %. 4x %4, 4x"

__nb4 a;
__nb4 b = { 0x0004000300020001 };
__nb4 c = { Oxff7fff800080007f };
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void main()

a = _mpunpckhwd( b, c );

printf( "nR="AS_WORDS" "
"ml="AS_WORDS"\ n"
"mre" AS_WORDS" \ n",

c. _16[3], c._16[2], c._16[1],
b. _16[3], b._16[2], b. _16[1],
a. _16[3], a._16[2], a._16[1],

}

produces the following:

c. _16[0],
b. _16[ 0],
a. _16[0] );

nme=ff7f ff80 0080 007f ml=0004 0003 0002 0001

mm=f f 7f 0004 ff80 0003
Classification: Intel

Systems: MACRO
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Synopsis:  #i ncl ude <mmintrin. h>
__nb4 _m_punpckl bw( __n64 *nmil, __n64 *nR);

Description: The _m_punpckl bw function performs an interleaved unpack of the low-order data
elements of m1 and m2. It ignoresthe high-order bytes. When unpacking from a memory
operand, 32 bits are accessed and all are utilized by the instruction. By choosing m1 or m2 to
be zero, an unpacking of byte elements into word elementsis performed.

result

Returns:  Theresult of the interleaved unpacking of the low-order bytes of two multimediavaluesis
returned.

SeeAlso:  _m.enpty, _m_punpckhbw, _m_punpckhdq, _m_punpckhwd, _m_punpckl dq,
_m_punpckl wd

Example:  #i ncl ude <stdi o. h>
#i nclude <mintrin. h>

#define AS_BYTES "%.2x %2.2x %2.2x 9%2.2x " \
"OR.2x 2. 2x M. 2Xx Y. 2Xx"

__nb4 a;
__nb4 b = { 0x000200013478bcf0 };
__nb4 c = { 0x0080007f12569ade };
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void main()

a = _mpunpckl bw( b, c );

printf( "nm="AS_BYTES" "
"ml="AS_BYTES"\ n"
"me" AS_BYTES"\ n",

c. 8[7], c. _8[6], c. _8[5], c._8[4],
c. 8[3], c. 8[2], c._8[1], c._8[0],
b. 8[7], b._8[6], b._8[5], b._8[4],
b. 8[3], b._8[2], b._8[1], b._8[0],
a. _8[7], a._8[6], a._8[5], a._8[4],
a. _8[3], a._8[2], a._8[1], a._8[0] );

}

produces the following:

nm2=00 80 00 7f 12 56 9a de ml=00 02 00 01 34 78 bc fO
mEl12 34 56 78 9a bc de fO

Classification: Intel

Systems: MACRO
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Synopsis:  #i ncl ude <mmintrin. h>
__nb4 _m_punpckl dq(__n64 *nml, __n64 *nR);

Description: The _m_punpckl dq function performs an interleaved unpack of the low-order data
elements of m1 and m2. It ignores the high-order double-words. When unpacking from a
memory operand, 32 bits are accessed and all are utilized by the instruction.

1% mlL
dl | do || dl | do |
I |
\Y V
dl do
| di | do |
result

Returns:  Theresult of the interleaved unpacking of the low-order double-words of two multimedia
values isreturned.

SeeAlso: _m.enpty, _m_punpckhbw, _m_punpckhdq, _m_punpckhwd, _m_punpckl bw,
_m_punpckl wd

Example:  #i ncl ude <stdi o. h>
#i ncl ude <nmmintrin. h>

#define AS_DWORDS "98. 8l x %8. 81 x"

__nb4 a;
__nb4 b = { 0x0004000300020001 };
__nb4 c = { Oxff7fff800080007f };

voi d main()

a = _mpunpckldqg( b, c );
printf( "n2="AS_DWORDS"' "
"ml="AS_DWORDS"\ n"
" mme" AS_DWORDS"\ n",
c._32[1], c._32[0],
b. _32[1], b._32[0],
a. _32[1], a._32[0] );
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produces the following:

me=f f 7f f f 80 0080007f nl=00040003 00020001
mMm~0080007f 00020001

Classification: Intel

Systems.  MACRO
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Synopsis:  #i ncl ude <mmintrin. h>
__nb4 _m_punpckl wd(__n64 *nmil, __nb64 *nR);

Description: The _m_punpckl wd function performs an interleaved unpack of the low-order data
elements of m1 and m2. It ignores the high-order words. When unpacking from a memory
operand, 32 bits are accessed and all are utilized by the instruction. By choosing m1 or m2 to
be zero, an unpacking of word elements into double-word elementsis performed.

result

Returns:  Theresult of the interleaved unpacking of the low-order words of two multimediavaluesis
returned.

SeeAlso: _m.enpty, _m_punpckhbw, _m_punpckhdq, _m_punpckhwd, _m_punpckl bw,
_m_punpckl dqg

Example:  #i ncl ude <stdi o. h>
#i nclude <mintrin. h>

#define AS_WORDS "9%d. 4x %4. 4x %. 4x %d. 4"

__nb4 a;
__nb4 b = { 0x0004000300020001 };
__nb4 c = { Oxff7fff800080007f };
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void main()

a = _mpunpcklwd( b, c );

printf( "nR="AS_WORDS" "
"ml="AS_WORDS"\ n"
"mre" AS_WORDS" \ n",

c. _16[3], c._16[2], c._16[1],
b. _16[3], b._16[2], b. _16[1],
a. _16[3], a._16[2], a._16[1],

}

produces the following:

c. _16[0],
b. _16[ 0],
a. _16[0] );

nme=ff7f ff80 0080 007f ml=0004 0003 0002 0001

nm=0080 0002 007f 0001
Classification: Intel

Systems: MACRO
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Synopsis:  #i ncl ude <mmintrin. h>
__nb4 _mpxor(__nm64 *ml, __nb64 *nR);

Description: A bit-wise logical XOR is performed between 64-bit multimedia operands m1 and m2 and
the result is stored in memory.

Returns:  Thebit-wise logical exclusive OR of two 64-bit valuesis returned.
SeeAlso: _m.enpty, _m_pand, _m_pandn, _m_por

Example:  #i ncl ude <stdi o. h>
#i nclude <mintrin. h>

#define AS_QAORD "9%6. 16Lx"

__nb4 a;
__nb4 b = { 0x0123456789abcdef };
__nb4 ¢ = { Oxfedcba9876543210 };

void main()

a = _mpxor( b, ¢ );
printf( "ml="AS_QARD'\n"
"m2="AS_QAORD'\ n"
"mre" AS_QAORD'\ n",
b, ¢, a);
}

produces the following:

mL=0123456789abcdef
nm2=f edcba9876543210
mef fEFfffffffffffef

Classification: Intel

Systems.  MACRO
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_msize Functions

Synopsis:

Description:

Returns:

See Also:

Example:
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#i ncl ude <mal | oc. h>

size_t _msize( void *buffer );

size_t _bnsize( __segment seg, void __based(void) *buffer );
size_t _fnsize( void __far *buffer );

size_t _nnsize( void __near *buffer );

The _nsi ze functions return the size of the memory block pointed to by buffer that was
allocated by acall to the appropriate version of the cal | oc, mal | oc, or real | oc
functions.

You must use the correct _nsi ze function as listed below depending on which heap the
memory block belongs to.

Function Heap

_msize Depends on data model of the program
_bmsize Based heap specified by seg value

_fmsize Far heap (outside the default data segment)
_nmsize Near heap (inside the default data segment)

In small data models (small and medium memory models), _msi ze mapsto _nnsi ze. In
large data models (compact, large and huge memory models), _nsi ze mapsto _f nsi ze.

The _nsi ze functions return the size of the memory block pointed to by buffer.

cal | oc Functions, _expand Functions, f r ee Functions, hal | oc, hfree, mal | oc
Functions, r eal | oc Functions, sbr k

#i ncl ude <stdi o. h>
#i ncl ude <mal | oc. h>

voi d main()
voi d *buffer;
buffer = malloc( 999 );

printf( "Size of block is % bytes\n",
_msi ze( buffer ) );
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produces the following:
Size of block is 1000 bytes
Classification: WATCOM

Systems: _msize - All, Netware
_brei ze - DOS/ 16, W ndows, QNX/ 16, OS/2 1.x(all)
_fnsize - DOS/ 16, W ndows, Q\X/ 16, OS/2 1.x(all)
_nnsi ze - DOS, W ndows, Wn386, Wn32, Q\X, OS/2
1. x(mr), Os/2-32
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_m_to_int

Synopsis:

Description:
Returns:

See Also:

Example:

#i ncl ude <mm ntrin. h>
i nt _mto_int(__mb4 *__m;

The _m_t o_i nt function returns the low-order 32 bits of a multimedia vaue.
The low-order 32 bits of a multimedia value are fetched and returned as the result.

_menpty, _mfrom.int, _mpacksswb, _m_paddb, _m_pand, _m_enpty,
_m_pcnpegb, _m_prmaddwd, _m_psl | w, _m_psraw, _m._psrlw, _m.enpty,
_m_psubb, _-m_punpckhbw

#i ncl ude <stdi o. h>
#i ncl ude <mm ntrin. h>

__nmb4 b = { 0x0123456789abcdef };
i nt i
voi d main()
j = _mto_int( b );
printf( " nF%a.6. 16Lx i nt =98. 8l x\n",
b, j );
}

produces the following:

mF0123456789abcdef i nt=89abcdef

Classification: Intel

Systems:
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nosound

Synopsis.  #i ncl ude <i 86. h>
voi d nosound( void );

Description: The nosound function turns off the PC’ s speaker.
Returns: The nosound function has no return value.
SeeAlso:  del ay, sound

Example:  #i ncl ude <i 86. h>
voi d main()
sound( 200 );

delay( 500 ); [/* delay for 1/2 second */
nosound() ;

Classification: Intel

Systems: DOS, Windows, Win386, QNX
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Synopsis.  #i ncl ude <stddef. h>
size_t offsetof( conposite, nanme );

Description: The of f set of macro returns the offset of the element name within the st r uct or uni on
composite. This provides a portable method to determine the offset.

Returns:; The of f set of function returns the offset of name.

Example:  #i ncl ude <stdi o. h>
#i ncl ude <stddef. h>

struct new_def
{ char *first;

char second[ 10];

int third;
1
voi d main()

printf( "first: % second: %l third: %\ n",
of fsetof ( struct new_def, first ),

of fsetof ( struct new.def, second ),
of fsetof ( struct new.def, third ) );

}

produces the following:

In asmall data model, the following would result:

first:0 second:2 third: 12

In alarge data model, the following would result:

first:0 second: 4 third: 14
Classification: ANS|

Systems: MACRO
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onexit

Synopsis:

Description:

Returns:
See Also:

Example:

#i nclude <stdlib. h>
onexit_t onexit( onexit_t func );

The onexi t function is passed the address of function func to be called when the program
terminates normally. Successive callsto onexi t create alist of functions that will be
executed on a"last-in, first-out" basis. No more than 32 functions can be registered with the
onexi t function.

The functions have no parameters and do not return val ues.

NOTE: Theonexit functionisnot an ANSI function. The ANSI standard function
at exi t doesthe samething that onexi t doesand should be used instead of onexi t
where ANSI portability is concerned.

Theonexi t function returns func if the registration succeeds, NULL if it fails.
abort,atexit,exit, _exit

#i ncl ude <stdi o. h>
#i ncl ude <stdlib. h>

voi d main()
extern void funcl(void), func2(void), func3(void);

onexit( funcl );
onexit( func2 );
onexit( func3 );
printf( "Do this first.\n" );

}
void funcl(void) { printf( "last.\n" ); }

void func2(void) { printf( "this " ); }
void func3(void) { printf( "Do " ); }

produces the following:

Do this first.
Do this | ast.

Classification: WATCOM

Systems:

All, Netware
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open, _open, _wopen

Synopsis:

Description:
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#i ncl ude <sys\types. h>
#i ncl ude <sys\stat. h>
#i ncl ude <fcntl. h>

i nt open( const char *path, int access, ... );
int _open( const char *path, int access, ... );
i nt _wopen( const wchar_t *path, int access, ... );

The open function opens afile at the operating system level. The name of thefileto be
opened is given by path. Thefile will be accessed according to the access mode specified by
access. The optional argument is the file permissions to be used when the O_CREAT flag is
on in the access mode.

The _open function isidentical to open. Use _open for ANSI/ISO naming conventions.

The _wopen function isidentical to open except that it accepts a wide character string
argument for path.

The access mode is established by a combination of the bits defined inthe <f cnt | . h>
header file. The following bits may be set:

Mode Meaning

O_RDONLY permit the file to be only read.

O_WRONLY permit the file to be only written.

O_RDWR permit the file to be both read and written.

O_APPEND causes each record that is written to be written at the end of the
file.

O_CREAT has no effect when the file indicated by filename already exists;

otherwise, thefileis created;

O_TRUNC causes the file to be truncated to contain no data when the file
exists; has no effect when the file does not exist.

O_BINARY causes the file to be opened in binary mode which means that data
will be transmitted to and from the file unchanged.

O_TEXT causes the file to be opened in text mode which means that
carriage-return characters are written before any linefeed character
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that iswritten and causes carriage-return characters to be removed
when encountered during reads.

O_NOINHERIT indicates that thisfile is not to be inherited by a child process.

O_EXCL indicates that thisfile is to be opened for exclusive access. If the
file exists and O_CREAT was also specified then the open will fail
(i.e., use O_EXCL to ensure that the file does not aready exist).

When neither O_TEXT nor O_BI NARY are specified, the default value in the global variable
_f node isused to set the file translation mode. When the program begins execution, this
variable hasavalue of O_TEXT.

O_CREAT must be specified when the file does not exist and it is to be written.

When thefile isto be created ( O_CREAT is specified), an additional argument must be
passed which contains the file permissions to be used for the new file. The access
permissions for the file or directory are specified as a combination of bits (defined in the
<sys\ st at . h> header file).

The following bits define permissions for the owner.

Permission Meaning

S IRWXU Read, write, execute/search
S IRUSR Read permission

S IWUSR Write permission

S IXUSR Execute/search permission

The following bits define permissions for the group.

Permission Meaning

S IRWXG Read, write, execute/search
S IRGRP Read permission

S IWGRP Write permission

S IXGRP Execute/search permission

The following bits define permissions for others.

751



open, _open, _wopen

Returns:

Errors:

See Also:
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Permission Meaning

S IRWXO Read, write, execute/search
S IROTH Read permission

S IWOTH Write permission

S IXOTH Execute/search permission

The following bits define miscellaneous permissions used by other implementations.

Permission Meaning

S IREAD isequivalent to S IRUSR (read permission)

S IWRITE isequivalent to S IWUSR (write permission)

S IEXEC isequivalent to S IXUSR (execute/search permission)

All files are readable with DOS; however, it isagood ideato set S_I READ when read
permission isintended for thefile.

The open function applies the current file permission mask to the specified permissions (see
unmask).

If successful, open returns ahandle for the file. When an error occurs while opening the
file, -1 isreturned.

When an error has occurred, er r no contains avalue indicating the type of error that has
been detected.

Constant Meaning

EACCES Access denied because path specifies a directory or avolume ID, or
attempting to open aread-only file for writing

EMFILE No more handles available (too many open files)
ENOENT Path or file not found
chsi ze, cl ose, creat, dup, dup2, eof , exec Functions, f dopen, fi | el engt h,

fileno,fstat, _grow_handl es,isatty,| seek,read, set node, sopen, st at,
tell,wite,umask
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Example:  #i ncl ude <sys\stat. h>
#i ncl ude <sys\types. h>
#i ncl ude <fcntl. h>

void main()

i nt handl e;
/* open a file for output */
/* replace existing file if it exists */

handl e = open( "file",

O VRONLY | O_CREAT | O_TRUNC,

SIRUSR| S.IWSR | SIRGRP | S_IWRP);
/* read a file which is assunmed to exi st */
handl e = open( "file", O_RDONLY );

/* append to the end of an existing file */
/[* wite anewfile if file does not exist */

handl e = open( "file",
O_MRONLY | O_CREAT | O_APPEND,

SIRUSR| SIWSR| SIRGRP | SIWRP);
}

Classification: openis POSIX 1003.1, openisnot POSIX, wopen is hot POSIX
_open conforms to ANSI/ISO naming conventions
Systems: open - All, Netware

_open - DOS, Wndows, Wn386, Wn32, O5/2 1.x(all), OS/2-32
_wopen - DCS, Wndows, Wn386, Wn32, Os/2 1.x(all), OS/2-32
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Synopsis.  #i ncl ude <direct. h>
struct dirent *opendir( const char *dirnanme );
struct _wdirent *_wopendir( const wchar _t *dirnane );

Description: The opendi r function isused in conjunction with the functions r eaddi r and cl osedi r
to obtain the list of file names contained in the directory specified by dirname. The path
indicated by dirname can be either relative to the current working directory or it can be an
absolute path name. As an extension to POSIX, the last part of dirname can contain the
characters’? and '*’ for matching multiple files within adirectory.

Thefile<di r ect . h> contains definitions for the structure di r ent .

#if defined(__0S2__) || defined(__NT__)

#def i ne NAME_MAX 255 /* maxi mum for HPFS or NTFS */
#el se

#defi ne NAME_NMAX 12 /* 8 chars + '." + 3 chars */
#endi f

typedef struct dirent {

char d_dta] 21 ]; [* disk transfer area */

char d attr; [* file's attribute */

unsigned short int d.tine;, /* file's time */

unsi gned short int d date; /* file' s date */

| ong d_size; [* file s size */

char d nane[ NAME_MAX + 1 ]; /* file s nane */

unsi gned short d_i no; /* serial nunber */

char d_first; /* flag for 1st tine */
} DR

Thefileattributefield d _at t r field isaset of bits representing the following attributes.

_A_RDONLY /* Read-only file */

_A_H DDEN /* Hidden file */

_A_SYSTEM /* Systemfile */

_A VOQLID /* Volume-1D entry (only MSFT knows) */
_A_SUBDI R /* Subdirectory */

_A_ARCH /* Archive file */

If the _A_RDONLY bit is off, then the file is read/write.

Theformat of the d__t i me field is described by the following structure (this structure is not
defined in any Watcom header file).
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Returns:

Errors:

t ypedef struct {

unsi gned short twosecs : 5; /* seconds / 2 */
unsi gned short minutes : 6; /* mnutes (0,59) */
unsi gned short hours . 5; /* hours (0,23) */

} ftime_t;

The format of the d _dat e field is described by the following structure (this structure is not
defined in any Watcom header file).

t ypedef struct {

unsi gned short day . 5; /[* day (1,31) */
unsi gned short nonth D4, /[* ponth (1,12) */
unsi gned short year » T, /[* 0 is 1980 */

} fdate t;

See the sample program below for an example of the use of these structures.

More than one directory can be read at the same time using the opendi r, readdir, and
cl osedi r functions.

The _wopendi r functionisidentical to opendi r except that it accepts a wide-character
string argument and returns apointer toa _wdi r ent structure that can be used with the
_wr eaddi r and _wcl osedi r functions.

Thefile<di r ect . h> contains definitions for the structure _wdi r ent .

struct _wdirent {
char d_dta[ 21]; /* disk transfer area */
char d attr; [* file's attribute */
unsigned short int d.tine;/* file's time */
unsigned short int d date;/* file's date */

| ong d_si ze; [* file's size */

wchar -t d_name[ NAME_MAX+1];/* file's nane */

unsi gned short d_ino; [* serial nunmber (not used) */
char d_first; /[* flag for 1st time */

}s

The opendi r function, if successful, returns a pointer to a structure required for subsequent
calstor eaddi r to retrieve the file names matching the pattern specified by dirname. The
opendi r function returns NULL if dirname is not avalid pathname, or if there are no files
matching dirname.

When an error has occurred, er r no contains avalue indicating the type of error that has
been detected.
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Constant Meaning

EACCES Search permission is denied for a component of dirname or read
permission isdenied for dirname.

ENOENT The named directory does not exist.
SeeAlso:  cl osedir, _dos_find Functions, readdi r, rew nddi r
Example:  Toget alist of files contained in the directory \ wat com h on your default disk:

#i ncl ude <stdi o. h>
#i ncl ude <direct. h>

typedef struct {
unsi gned short twosecs : 5; /* seconds / 2 */
unsi gned short mnutes : 6;
unsi gned short hours . 5

} ftime_t;

typedef struct {
unsi gned short day . 5;
unsi gned short nonth : 4,
unsi gned short vyear S

} fdate_t;

voi d main()

DI R *dirp;

struct dirent *direntp;
ftime_t *f_tine;
fdate_t *f_date;

756



opendir, _wopendir

dirp = opendir( "\\watcom\h" );
if( dirp != NULL ) {
for(;:) {
direntp = readdir( dirp );
if( direntp == NULL ) break;
f_time = (ftine_t *)&direntp->d_tine;
f _date (fdate_t *)&direntp->d date;
printf( "% 12s %/ %2.2d/9%2.2d "
"oR. 2d: 9%2. 2d: %2. 2d \n",
di r ent p- >d_nane,
f _dat e->year + 1980,
f _dat e- >nont h,
f _dat e- >day,
f _ti me->hours,
f _time->ni nutes,
f_time->twosecs * 2 );

}
closedir( dirp );
}
}

Note the use of two adjacent backslash characters (\) within character-string constants to
signify asingle backslash.

Classification: opendir is POSIX 1003.1, _wopendir is hot POSIX

Systems: opendir - All, Netware
_wopendir - DOS, Wndows, Wn386, Wn32, OS/2 1.x(all),
Os/ 2-32
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_open_osfhandle

Synopsis:

Description:
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#i ncl ude <i o. h>

i nt _open_osfhandl e( Iong osfhandle, int access );

The _open_osf handl e function alocates a POSI X-level file handle and setsit to point
to the operating system’ sinternal file handle specified by osfhandle. The value returned by
_get _osf handl e can be used as an argument to the _open_osf handl e function.

The access mode is established by a combination of the bits defined inthe <f cnt | . h>
header file. The following bits may be set:

Mode
O_RDONLY
O_WRONLY
O_RDWR

O_APPEND

O_CREAT

O_TRUNC

O_BINARY

O_TEXT

O_NOINHERIT

O_EXCL

Meaning

permit the file to be only read.

permit the file to be only written.

permit the file to be both read and written.

causes each record that is written to be written at the end of the
file.

has no effect when the file indicated by filename already exists;
otherwise, thefileis created;

causes the file to be truncated to contain no data when the file
exists; has no effect when the file does not exist.

causes the file to be opened in binary mode which means that data
will be transmitted to and from the file unchanged.

causes the file to be opened in text mode which means that
carriage-return characters are written before any linefeed character
that is written and causes carriage-return characters to be removed
when encountered during reads.

indicates that thisfile is not to be inherited by a child process.
indicates that thisfile isto be opened for exclusive access. If the

file exists and O_CREAT was also specified then the open will fail
(i.e., use O_EXCL to ensure that the file does not aready exist).
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Returns:

See Also:

Example:

When neither O_TEXT nor O_BI NARY are specified, the default value in the global variable
_f node isused to set the file translation mode. When the program begins execution, this
variable has avalue of O_TEXT.

O_CREAT must be specified when the file does not exist and it is to be written.

When two or more manifest constants are used to form the flags argument, the constants are
combined with the bitwise-OR operator (|).

The example below demonstrates the use of the _get _osf handl e and
_open_osf handl e functions. Note that the example shows how the dup?2 function can
be used to obtain amost identical functionality.

When the POSIX-level file handles associated with one OS file handle are closed, the first
one closes successfully but the others return an error (since the first call close the file and
released the OSfile handle). Soitisimportant tocall cl ose at theright time, i.e., after all
I/O operations are completed to the file.

If successful, _open_osf handl e returns a POSIX-style file handle. Otherwise, it returns
-1.

cl ose, _dos _open, dup2, f dopen, f open, fr eopen, _f sopen
_get _osf handl e, grow_handl es, hdopen, open, _os_handl e, popen
sopen

#i ncl ude <stdi o. h>
#i ncl ude <stdlib. h>
#i ncl ude <i o. h>

#i ncl ude <fcntl. h>

void main()

| ong os_handl e;
int fhl, fh2, rc;

fhli = open( "file",
O VRONLY | O_CREAT | O.TRUNC | O_BI NARY,
SIRUSR| S IWSR | SIRGRP | S IWRP);
if( fhl ==-1) {
printf( "Could not open output file\n" );
exit( EXIT_FAILURE );

}
printf( "First POSI X handle %\n", fhl );
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_open_osfhandle

#i f defi ned( USE_DUP2)
fh2 = 6;
if( dup2( fhi, fh2 ) ==-1) fh2 = -1;
#el se
os_handle = _get _osfhandle( fhl );
printf( "OS Handle % d\n", os_handle );

fh2 = _open_osfhandl e( os_handl e, O WRONLY |
O_BI NARY );
#endi f
if( fh2 == -1) {
printf( "Could not open with second handl e\n" );
exit( EXIT_FAILURE );

}
printf( "Second POSI X handle %\n", fh2 );

rc = wite( fh2, "trash\x0d\x0a", 7 );
printf( "Wite file using second handle %\n", rc );

rc = close( fh2 );

printf( "d osing second handle %@\n", rc );

rc = close( fhl );

printf( "Cosing first handle %\n", rc );
}

Classification: WATCOM

Systems.  All, Netware
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_0s_handle

Synopsis.  #i ncl ude <i 0. h>
int _os_handle( int handle );

Description: The _os _handl e function takes a POSIX-style file handle specified by handle. It returns
the corresponding operating system level handle.

Returns:.  The _os_handl e function returns the operating system handle that corresponds to the
specified POSIX-stylefile handle.

SeeAlso: ¢l ose, f dopen, _get _osf handl e, _hdopen, open, _open_osf handl e

Example:  #i ncl ude <stdi o. h>
#i ncl ude <i 0. h>

void main()

{

i nt handl e;
FI LE *fp;

fp = fopen( "file", "r" );
if( fp !'= NULL ) {
handle = _os_handle( fileno( fp ) );
fclose( fp);

}
}

Classification: WATCOM

Systems: DOS, Windows, Win386, Win32, 0S/2 1.x(all), 0S/2-32, Netware
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_outgtext

Synopsis.  #i ncl ude <gr aph. h>
void _FAR _outgtext( char _FAR *text );

Description: The _out gt ext function displays the character string indicated by the argument text. The
string must be terminated by anull character ('\0’).

The string is displayed starting at the current position (seethe _novet o function) in the
current color and in the currently selected font (seethe _set f ont function). The current
position is updated to follow the displayed text.

When no font has been previously selected with _set f ont , adefault font will be used.
The default font is an 8-by-8 hit-mapped font.

The graphics library can display text in three different ways.

1. The_outtext and _out memfunctions can be used in any video mode.
However, this variety of text can be displayed in only one size.

2. The_grtext function displaystext asasequence of line segments, and can be
drawn in different sizes, with different orientations and alignments.

3. The_out gt ext function displaystext in the currently selected font. Both
bit-mapped and vector fonts are supported; the size and type of text depends on
the fonts that are available.

Returns:  The _out gt ext function does not return avalue.
SeeAlso: _registerfonts, _unregisterfonts, _setfont, _getfontinfo,

_getgtextextent, setgtextvector, getgtextvector, outtext,
_out mem _grtext
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_outgtext

Example:

#i ncl ude <coni 0. h>
#i ncl ude <stdi o. h>
#i ncl ude <graph. h>

mai n()

L
int i, n
char buf[ 10 ]

_set vi deonode(

n = _registerf

for( i =0; i
sprintf( b
_setfont(
_nmoveto( 1
_out gt ext (
getch();
_clearscre

}

_VRES16COLCR ) ;
onts( "*.fon" );
<n; ++i ) {

uf, "n%", i );

buf );
00, 100 );

"WATCOM Gr aphi cs" );

en( _GCLEARSCREEN ) ;

—unregi sterfonts();

_set vi deonode(

}

Classification: PC Graphics

Systems:

DOS, QNX

_DEFAULTMODE ) ;
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_outmem

Synopsis.  #i ncl ude <gr aph. h>
void _FAR _outnmen{ char _FAR *text, short length );

Description: The _out memfunction displays the character string indicated by the argument text. The
argument length specifies the number of charactersto be displayed. Unlikethe _outt ext
function, _out memwill display the graphical representation of characters such as ASCII 10
and 0, instead of interpreting them as control characters.

Thetext is displayed using the current text color (seethe _set t ext col or function),
starting at the current text position (seethe _set t ext posi t i on function). The text
position is updated to follow the end of the displayed text.

The graphics library can display text in three different ways.

1. The _outtext and _out memfunctions can be used in any video mode.
However, this variety of text can be displayed in only one size.

2. The_grtext function displaystext as asequence of line segments, and can be
drawn in different sizes, with different orientations and alignments.

3. The_out gt ext function displaystext in the currently selected font. Both
bit-mapped and vector fonts are supported; the size and type of text depends on
the fonts that are available.

Returns: The _out memfunction does not return avalue.

SeeAlso:  _settextcol or, _settextposition, _settextw ndow, _grtext, _outtext,
_out gt ext
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_outmem

Example:  #i ncl ude <coni o. h>
#i ncl ude <graph. h>

mai n()

int i;
char buf[ 1 ];

_cl earscreen( _GCLEARSCREEN ) ;
for( i =0; i <= 255; ++i ) {
_settextposition( 1 + i % 16,
1+5* (i / 16) );
buf[ 0] =1i;
_outrmem( buf, 1 );

}
getch();
}

Classification: PC Graphics

Systems: DOS, QNX
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outp

Synopsis:

Description:

Returns:
See Also:

Example:

#i ncl ude <coni o. h>
unsigned int outp( int port, int value );

The out p function writes one byte, determined by value, to the 80x86 hardware port whose
number is given by port.

A hardware port is used to communicate with adevice. One or two bytes can be read and/or
written from each port, depending upon the hardware. Consult the technical documentation
for your computer to determine the port numbers for a device and the expected usage of each
port for adevice.

The value transmitted is returned.

i np,inpd,inpw, out pd, out pw
#i ncl ude <coni o. h>

voi d main()

/* turn off speaker */
out p( 0x61, inp( 0x61 ) & OxFC);

Classification: Intel

Systems:
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outpd

Synopsis:

Description:

Returns:
See Also:

Example:

#i ncl ude <coni o. h>
unsi gned | ong out pd( int port,
unsi gned | ong val ue );

The out pd function writes a double-word (four bytes), determined by value, to the 80x86
hardware port whose number is given by port.

A hardware port is used to communicate with adevice. One or two bytes can be read and/or
written from each port, depending upon the hardware. Consult the technical documentation

for your computer to determine the port numbers for a device and the expected usage of each
port for adevice.

The va ue transmitted is returned.
i np,inpd,inpw, out p, out pw

#i ncl ude <coni 0. h>
#defi ne DEVI CE 34

void main()

out pd( DEVI CE, 0x12345678 );

Classification: Intel

Systems:

DOS/32, Win386, Win32, QNX/32, 0S/2-32, Netware
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outpw

Synopsis:

Description:

Returns:
See Also:

Example:

#i ncl ude <coni o. h>
unsigned int outpw( int port,
unsi gned int value );

The out pw function writes aword (two bytes), determined by value, to the 80x86 hardware
port whose number is given by port.

A hardware port is used to communicate with adevice. One or two bytes can be read and/or
written from each port, depending upon the hardware. Consult the technical documentation
for your computer to determine the port numbers for a device and the expected usage of each
port for adevice.

The va ue transmitted is returned.
i np,inpd,inpw, out p, out pd

#i ncl ude <coni 0. h>
#defi ne DEVI CE 34

void main()

out pw( DEVI CE, 0x1234 );
}

Classification: Intel

Systems:
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_outtext

Synopsis.  #i ncl ude <gr aph. h>
void _FAR _outtext( char _FAR *text );

Description: The _out t ext function displays the character string indicated by the argument text. The
string must be terminated by a null character ("\0'). When aline-feed character ('\n’) is
encountered in the string, the characters following will be displayed on the next row of the
screen.

Thetext is displayed using the current text color (seethe _set t ext col or function),
starting at the current text position (seethe _set t ext posi t i on function). The text
position is updated to follow the end of the displayed text.

The graphics library can display text in three different ways.

1. The _outtext and _out memfunctions can be used in any video mode.
However, this variety of text can be displayed in only one size.

2. The_grtext function displaystext as asequence of line segments, and can be
drawn in different sizes, with different orientations and alignments.

3. The_out gt ext function displaystext in the currently selected font. Both
bit-mapped and vector fonts are supported; the size and type of text depends on
the fonts that are available.

Returns: The _out t ext function does not return avalue.

SeeAlso:  _settextcol or, _settextposition, _settextw ndow, _grtext, _out mem
_out gt ext

Example:  #i ncl ude <coni o. h>
#i ncl ude <graph. h>

mai n()

_setvi deonode( _TEXTC80 );
_settextposition( 10, 30 );
_outtext( "WATCOM G aphi cs" );
getch();

_setvi deonode( _DEFAULTMODE );

}

Classification: PC Graphics
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Systems:  DOS, QNX
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_pclose

Synopsis.  #i ncl ude <stdi o. h>
int _pclose( FILE *fp );

Description: The _pcl ose function closes the pipe associated with fp and waits for the subprocess
created by _popen to terminate.

Returns.  The _pcl ose function returns the termination status of the command language interpreter.
If an error occured, _pcl ose returns (-1) with er r no set appropriately.

Errors: When an error has occurred, er r no contains avalue indicating the type of error that has
been detected.
Constant Meaning
EINTR The _pcl ose function was interrupted by a signal while waiting for

the child process to terminate.

ECHILD The _pcl ose function was unable to obtain the termination status of
the child process.

SeeAlso:  perror, _pi pe, _popen
Example:  See example provided with _popen.
Classification: WATCOM

Systems.  Win32, 0S/2 1.x(all), 0S/2-32
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perror, _wperror

Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <stdio. h>
void perror( const char *prefix );
void _wperror( const wchar_t *prefix );

The per r or function prints, on the file designated by st der r , the error message
corresponding to the error number contained in er r no. The per r or function writesfirst

the string pointed to by prefix to stderr. Thisisfollowed by acolon (":"), a space, the string
returned by st r err or (er r no) , and anewline character.

The _wper r or functionisidentical to per r or except that it accepts awide-character
string argument and produces wide-character output.

Theperror functionreturnsno value. Because perr or usesthe f pri nt f function,
er r no can be set when an error is detected during the execution of that function.

clearerr,feof,ferror,strerror

#i ncl ude <stdio. h>

voi d main()
FI LE *fp;
fp = fopen( "data.fil", "r" );
if( fp == NULL ) {

perror( "Unable to open file" );

}

Classification: perror is ANSI, _wperror is not ANSI

Systems:
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_pg_analyzechart Functions

Synopsis:

Description:

Returns:

See Also;

#i ncl ude <pgchart. h>
short _FAR _pg_anal yzechart( chartenv _FAR *env,
char _FAR * _FAR *cat,
fl oat _FAR *val ues, short n );

short _FAR _pg_anal yzechartns( chartenv _FAR *env,
char _FAR * _FAR *cat,
float _FAR *val ues,
short nseries,
short n, short dim
char _FAR * _FAR *| abels );

The _pg_anal yzechart functions analyze either a single-series or a multi-series bar,
column or line chart. These functions calculate default values for chart elements without
actually displaying the chart.

The _pg_anal yzechart function analyzes asingle-series bar, column or line chart. The
chart environment structure env is filled with default values based on the type of chart and
the values of the cat and values arguments. The arguments are the same as for the
_pg_chart function.

The _pg_anal yzechar t ns function analyzes a multi-series bar, column or line chart.

The chart environment structure env is filled with default values based on the type of chart
and the values of the cat, values and labels arguments. The arguments are the same as for
the _pg_chart ns function.

The _pg_anal yzechart functions return zero if successful; otherwise, a non-zero value
is returned.

_pg_defaultchart, _pg_initchart, _pg_chart, _pg_chartpi e,
_pg_chartscatter, pg_anal yzepi e, _pg_anal yzescatter
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_pg_analyzechart Functions

Example:

#i ncl ude <graph. h>
#i ncl ude <pgchart. h>
#i ncl ude <string. h>
#i ncl ude <coni o. h>

#if defined ( __386__)
#defi ne _FAR
#el se
#defi ne _FAR __far
#endi f

#defi ne NUM_VALUES 4

char _FAR *categories[ NUMLVALUES ] = {
" Jan" , " Febll , " I\/ar " , " Apr "
1

float values[ NUM VALUES ] = {
20, 45, 30, 25
b

mai n()

{

chartenv env;

_setvi deonode( _VRES16COLCR );
_pg_initchart();
_pg_defaul tchart( &env,

_PG_COLUWMNCHART, _PG_PLAI NBARS );
strcpy( env.maintitle.title, "Colum Chart" );
_pg_anal yzechart ( &env,

categories, values, NUMLVALUES );
/* use manual scaling */
env. yaxi s. autoscal e = 0;
env.yaxis.scalenin = 0.0;
env. yaxi s. scal emax = 100. 0;
env.yaxis.ticinterval = 25.0;

_pg_chart( &env, categories, values, NUM_VALUES );
getch();
_setvi deonode( _DEFAULTMODE );

}

Classification: _pg_analyzechart is PC Graphics

Systems:

174

_pg_anal yzechart - DGCS, Q\X
_pg_anal yzechartnms - DOS, QN\X



_pg_analyzepie

Synopsis:

Description:

Returns:

See Also:

#i ncl ude <pgchart. h>
short _FAR _pg_anal yzepi e( chartenv _FAR *env,
char _FAR * _FAR *cat,
float _FAR *val ues,
short _FAR *expl ode, short n );

The _pg_anal yzepi e function analyzes apie chart. Thisfunction calculates default
values for chart elements without actually displaying the chart.

The chart environment structure env isfilled with default values based on the values of the
cat, values and explode arguments. The arguments are the same asfor the _pg_chartpi e
function.

The _pg_anal yzepi e function returns zero if successful; otherwise, a non-zero valueis
returned.

_pg_defaul tchart, _pg_initchart, _pg_chart, _pg_chartpi e,
_pg_chartscatter, _pg_anal yzechart, _pg_anal yzescatter
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_pg_analyzepie

Example:  #i ncl ude <graph. h>
#i ncl ude <pgchart. h>
#i ncl ude <string. h>
#i ncl ude <coni o. h>

#if defined ( __386__)
#defi ne _FAR
#el se
#defi ne _FAR __far
#endi f

#defi ne NUM_VALUES 4

char _FAR *categories[ NUMLVALUES ] = {
"Jan", "Feb", "Mar", "Apr"

1

float values[ NUM VALUES ] = {
20, 45, 30, 25

b
short explode[ NUMVALUES | = {
1, 0, 0, O
1
mai n()
chartenv env;
_setvi deonode( _VRES16COLCR );
_pg_initchart();
_pg_defaul tchart( &env,

_PG_PI ECHART, _PG_NOPERCENT );
strcpy( env.maintitle.title, "Pie Chart" );
env. | egend. pl ace = _PG BOTTOM
_pg_anal yzepi e( &env, categori es,

val ues, expl ode, NUM_VALUES );
/* make | egend wi ndow sane wi dth as data w ndow */
env. | egend. aut osi ze = O;
env. | egend. | egendwi ndow. x1 = env. dat awi ndow. x1;
env. | egend. | egendw ndow. x2 = env. dat awi ndow. x2;
_pg_chartpi e( &env, categories,

val ues, expl ode, NUM_VALUES );
getch();
_setvi deonode( _DEFAULTMODE );
}
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_pg_analyzepie

Classification: PC Graphics

Systems: DOS, QNX

7



_pg_analyzescatter Functions

Synopsis:

Description:

Returns:

See Also;

778

#i ncl ude <pgchart. h>
short _FAR _pg_anal yzescatter( chartenv _FAR *env,
float _FAR *Xx,
float _FAR *y, short n);

short _FAR _pg_anal yzescatterns(
chartenv _FAR *env,
float _FAR *x, float _FAR *y,
short nseries, short n, short dim
char _FAR * _FAR *| abels );

The _pg_anal yzescat t er functions analyze either a single-series or a multi-series
scatter chart. These functions cal culate default values for chart elements without actually
displaying the chart.

The _pg_anal yzescat t er function analyzes a single-series scatter chart. The chart
environment structure env is filled with default values based on the values of thex and y
arguments. The arguments are the sasme asfor the _pg_chart scat t er function.

The _pg_anal yzescat t er ns function analyzes a multi-series scatter chart. The chart
environment structure env is filled with default values based on the values of the x, y and
labels arguments. The arguments are the same asfor the _pg_chart scatterns
function.

The _pg_anal yzescatt er functionsreturn zero if successful; otherwise, a non-zero
valueisreturned.

_pg_defaultchart, _pg_initchart, _pg_chart, _pg_chartpi e,
_pg_chartscatter, pg_anal yzechart, pg_anal yzepi e



_pg_analyzescatter Functions

Example:

#i ncl ude <graph. h>
#i ncl ude <pgchart. h>
#i ncl ude <string. h>
#i ncl ude <coni o. h>

#if defined ( __386__)
#defi ne _FAR
#el se
#defi ne _FAR __far
#endi f

#defi ne NUM_VALUES 4
#defi ne NUM_SERI ES 2

char _FAR *labels[ NUM.SERIES ] = {

"Jan" , " Feb"

b

float x[ NUMLSERIES ][ NUMLVALUES ] = {
5, 15, 30, 40, 10, 20, 30, 45

b

float y[ NUM.SER ES ][ NUMVALUES | = {

10, 15, 30, 45, 40, 30, 15, 5

1
mai n()
chartenv env;
_setvi deonode( _VRES16COLCR );
_pg_initchart();
_pg_defaul tchart( &env,

_PG_SCATTERCHART, _PG_PO NTANDLI NE ) ;
strcpy( env.maintitle.title, "Scatter Chart" );
_pg_anal yzescatterns( &env, X, y, NUM_SERI ES,

NUM_VALUES, NUM_VALUES, | abels );
/* display x-axis labels with 2 decimal places */
env. xaxi s. aut oscal e = 0;
env. xaxi s.ticdecimls = 2;
_pg _chartscatterns( &env, X, y, NUM SERI ES,
NUM_VALUES, NUM _VALUES, | abels );
getch();
_setvi deonode( _DEFAULTMODE );
}
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_pg_analyzescatter Functions

Classification: PC Graphics

Systems: _pg_anal yzescatter - DOS, QN\X
_pg_anal yzescatterns - DOS, QNX

780



_pg_chart Functions

Synopsis:

Description:

Returns:

See Also;

#i ncl ude <pgchart. h>
short _FAR _pg_chart( chartenv _FAR *env,
char _FAR * _FAR *cat,
float _FAR *val ues, short n );

short _FAR _pg_chartnms( chartenv _FAR *env,
char _FAR * _FAR *cat,
float _FAR *val ues, short nseri es,
short n, short dim
char _FAR * _FAR *| abels );

The _pg_chart functions display either asingle-series or a multi-series bar, column or
line chart. Thetype of chart displayed and other chart options are contained in the env
argument. The argument cat isan array of strings. These strings describe the categories
against which the datain the values array is charted.

The _pg_chart function displays abar, column or line chart from the single series of data
contained in the values array. The argument n specifies the number of valuesto chart.

The _pg_chart s function displays a multi-series bar, column or line chart. The
argument nseries specifies the number of series of datato chart. The argument valuesis
assumed to be atwo-dimensional array defined as follows:

float values[ nseries ][ dim];
The number of values used from each seriesis given by the argument n, where nislessthan
or equal to dim. The argument labelsis an array of strings. These strings describe each of
the series and are used in the chart legend.

The _pg_chart functionsreturn zero if successful; otherwise, a non-zero value is returned.

_pg_defaultchart, _pg_initchart, _pg_chartpie, _pg_chartscatter,
_pg_anal yzechart, pg_anal yzepi e, pg_anal yzescatter
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_pg_chart Functions

Example:

782

#i ncl ude <graph. h>
#i ncl ude <pgchart. h>
#i ncl ude <string. h>
#i ncl ude <coni o. h>

#if defined ( __386__)
#defi ne _FAR
#el se
#defi ne _FAR __far
#endi f

#defi ne NUM_VALUES 4

char _FAR *categories[ NUMLVALUES ] = {
"Jan", "Feb", "Mar", "Apr"

1

float values[ NUM VALUES ] = {
20, 45, 30, 25

b
mai n()
{
chartenv env;
_setvi deonode( _VRES16COLCR );
_pg_initchart();
_pg_defaul tchart( &env,

_PG_COLUWMNCHART, _PG_PLAI NBARS );
strcpy( env.maintitle.title, "Colum Chart" );
_pg_chart( &env, categories, values, NUM VALUES );
getch();

_setvi deonode( _DEFAULTMODE );
}

produces the following:
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_pg_chartpie

Synopsis:

Description:

Returns:

See Also:

784

#i ncl ude <pgchart. h>
short _FAR _pg_chartpie( chartenv _FAR *env,
char _FAR * _FAR *cat,
float _FAR *val ues,
short _FAR *expl ode, short n );

The _pg_chart pi e function displays a pie chart. The chart is displayed using the options
specified in the env argument.

The pie chart is created from the data contained in the values array. The argument n
specifies the number of values to chart.

The argument cat isan array of strings. These strings describe each of the pie slices and are
used in the chart legend. The argument explode is an array of values corresponding to each
of the pie slices. For each non-zero element in the array, the corresponding pie slice is drawn
"exploded”, or dlightly offset from the rest of the pie.

The _pg_chart pi e function returns zero if successful; otherwise, anon-zero valueis
returned.

_pg_defaultchart, pg_initchart, pg chart, pg _chartscatter,
_pg_anal yzechart, _pg_anal yzepi e, _pg_anal yzescatter



_pg_chartpie

Example:

#i ncl ude <graph. h>
#i ncl ude <pgchart. h>
#i ncl ude <string. h>
#i ncl ude <coni o. h>

#if defined ( __386__)
#defi ne _FAR
#el se
#defi ne _FAR __far
#endi f

#defi ne NUM_VALUES 4

char _FAR *categories[ NUMLVALUES ] = {
"Jan", "Feb", "Mar", "Apr"

1

float values[ NUM VALUES ] = {
20, 45, 30, 25

b
short explode[ NUMVALUES | = {
1, 0, 0, O
b
mai n()
chartenv env;
_setvi deonode( _VRES16COLCR );
_pg_initchart();
_pg_defaul tchart( &env,

_PG_PI ECHART, _PG_NOPERCENT );
strcpy( env.maintitle.title, "Pie Chart" );
_pg_chart pi e( &env, categori es,

val ues, expl ode, NUM_VALUES );
getch();
_setvi deonode( _DEFAULTMODE );
}

produces the following:
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_pg_chartscatter Functions

Synopsis:

Description:

Returns:

See Also;

#i ncl ude <pgchart. h>
short _FAR _pg_chartscatter( chartenv _FAR *env,
float _FAR *x,
float _FAR *y, short n );

short _FAR _pg_chartscatterns( chartenv _FAR *env,
float _FAR *Xx,
float _FAR *y,
short nseries,
short n, short dim
char _FAR * _FAR *| abels );

The pg_chartscatter functionsdisplay either asingle-series or a multi-series scatter
chart. The chart is displayed using the options specified in the env argument.

The _pg_chart scatt er function displays a scatter chart from the single series of data
contained in the arrays x and y. The argument n specifies the number of valuesto chart.

The _pg_chart scat t er ns function displays a multi-series scatter chart. The argument
nseries specifies the number of series of datato chart. The arguments x and y are assumed to
be two-dimensional arrays defined as follows:

float x[ nseries ][ dim];
The number of values used from each seriesis given by the argument n, where nislessthan
or equal to dim. The argument labelsis an array of strings. These strings describe each of
the series and are used in the chart legend.

The _pg_chartscatter functionsreturn zero if successful; otherwise, anon-zero value
is returned.

_pg_defaul tchart, _pg_initchart, _pg_chart, _pg_chartpi e,
_pg_anal yzechart, _pg_anal yzepi e, _pg_anal yzescatter
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_pg_chartscatter Functions

Example:

788

#i ncl ude <graph. h>
#i ncl ude <pgchart. h>
#i ncl ude <string. h>
#i ncl ude <coni o. h>

#if defined ( __386__)
#defi ne _FAR
#el se
#defi ne _FAR __far
#endi f

#defi ne NUM_VALUES 4
#defi ne NUM_SERI ES 2

char _FAR *labels[ NUM.SERIES ] = {

"Jan" , " Feb"

b

float x[ NUMLSERIES ][ NUMLVALUES ] = {
5, 15, 30, 40, 10, 20, 30, 45

b

float y[ NUM.SER ES ][ NUMVALUES | = {

10, 15, 30, 45, 40, 30, 15, 5

1
mai n()
chartenv env;
_setvi deonode( _VRES16COLCR );
_pg_initchart();
_pg_defaul tchart( &env,

_PG_SCATTERCHART, _PG_PO NTANDLI NE ) ;
strcpy( env.maintitle.title, "Scatter Chart" );
_pg_chartscatterns( &env, X, y, NUM_SERI ES,

NUM_VALUES, NUM_VALUES, | abels );
getch();
_setvi deonode( _DEFAULTMODE );
}

produces the following:



_pg_chartscatter Functions

Scatter Chart
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*® Jan
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\ J

Classification: PC Graphics

Systems: _pg_chartscatter - DOS, Q\X
_pg_chartscatternms - DOS, Q\X
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_pg_defaultchart

Synopsis.  #i ncl ude <pgchart. h>
short _FAR _pg_defaultchart( chartenv _FAR *env,
short type, short style );

Description: The _pg_def aul t chart function initializes the chart structure env to contain default
values before a chart isdrawn. All valuesin the chart structure are initialized, including
blanking of all titles. The chart type in the structure isinitialized to the value type, and the
chart styleisinitialized to style.

The argument type can have one of the following values:

PG BARCHART Bar chart (horizontal bars)
_PG_COLUMNCHART Column chart (vertical bars)
_PG_LINECHART Line chart
_PG_SCATTERCHART Scatter chart
_PG_PIECHART Pie chart

Each type of chart can be drawn in one of two styles. For each chart type the argument style
can have one of the following values:

Type Style 1 Style 2

Bar _PG_PLAI NBARS _PG_STACKEDBARS
Col um _PG_PLAI NBARS _PG_STACKEDBARS
Li ne _PG_PO NTANDLI NE _PG_PO NTONLY
Scatter _PG_PQO NTANDLI NE _PG_PO NTONLY

Pi e _PG_PERCENT _PG_NOPERCENT

For single-series bar and column charts, the chart styleisignored. The "plain” (clustered)
and "stacked" styles only apply when there is more than one series of data. The "percent"
style for pie charts causes percentages to be displayed beside each of the pie slices.

Returns:  The _pg_def aul t chart function returns zero if successful; otherwise, anon-zero value
is returned.

SeeAlso: _pg_initchart, _pg_chart, _pg_chartpie, _pg_chartscatter
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_pg_defaultchart

Example:

#i ncl ude <graph. h>
#i ncl ude <pgchart. h>
#i ncl ude <string. h>
#i ncl ude <coni o. h>

#if defined ( __386__)
#defi ne _FAR
#el se
#defi ne _FAR __far
#endi f

#defi ne NUM_VALUES 4

char _FAR *categories[ NUMLVALUES ] = {
"Jan", "Feb", "Mar", "Apr"

1

float values[ NUM VALUES ] = {
20, 45, 30, 25

b
mai n()
{
chartenv env;
_setvi deonode( _VRES16COLCR );
_pg_initchart();
_pg_defaul tchart( &env,

_PG_COLUWMNCHART, _PG_PLAI NBARS );
strcpy( env.maintitle.title, "Colum Chart" );
_pg_chart( &env, categories, values, NUM VALUES );
getch();

_setvi deonode( _DEFAULTMODE );
}

Classification: PC Graphics

Systems:

DOS, QNX
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_pg_getchardef

Synopsis:

Description:

Returns:

See Also;

792

#i ncl ude <pgchart. h>
short _FAR _pg_getchardef ( short ch,
unsi gned char _FAR *def );

The _pg_get char def function retrieves the current bit-map definition for the character
ch. The bit-map is placed in the array def. The current font must be an 8-by-8 bit-mapped
font.

The _pg_get char def function returns zero if successful; otherwise, a non-zero valueis
returned.

_pg_defaul tchart, _pg_initchart, _pg_chart, _pg_chartpie,
_pg_chartscatter, _pg_setchardef



_pg_getchardef

Example:  #i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude

<gr aph. h>
<pgchart. h>
<string. h>
<coni 0. h>

#defi ne NUM_VALUES 4

float x| NUMVALUES | = {
5, 25, 45, 65

b

float y[ NUMVALUES | = {
5, 45, 25, 65

b

char diamond][ 8 ] = {

0x10, 0x28, 0x44, 0x82, 0x44, 0x28, 0x10, 0x00
1
mai n()
chartenv env;
char old_def[ 8 ];
_setvi deonode( _VRES16COLCR );
_pg_initchart();
_pg_defaul tchart( &env,
_PG_SCATTERCHART, _PG_PO NTANDLI NE ) ;
strcpy( env.maintitle.title, "Scatter Chart" );
/* change asterisk character to di amond */
_pg_getchardef( '*', old_def );
_pg_setchardef( '*', dianond );
_pg_chartscatter( &env, x, y, NUM_VALUES );
_pg_setchardef ( '*', old_def );
getch();
_setvi deonode( _DEFAULTMODE );
}

Classification: PC Graphics

Systems: DOS, QNX
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_Ppg_getpalette

Synopsis:

Description:

Returns:

See Also:

794

#i ncl ude <pgchart. h>
short _FAR _pg_getpalette( paletteentry _FAR *pal );

The _pg_get pal et t e function retrieves the internal palette of the presentation graphics
system. The palette controls the colors, line styles, fill patterns and plot characters used to
display each series of datain a chart.

The argument pal is an array of palette structures that will contain the palette. Each element
of the palette is a structure containing the following fields:

color color used to display series

style line style used for line and scatter charts

fill fill pattern used to fill interior of bar and pie sections
plotchar character plotted on line and scatter charts

The _pg_get pal et t e function returns zero if successful; otherwise, anon-zero valueis
returned.

_pg_defaultchart, _pg_initchart, _pg_chart, _pg_chartpi e,
_pg _chartscatter, pg setpalette, pg resetpalette



_Ppg_getpalette

Example:

#i ncl ude <graph. h>
#i ncl ude <pgchart. h>
#i ncl ude <string. h>
#i ncl ude <coni o. h>

#if defined ( __386__)
#defi ne _FAR
#el se
#defi ne _FAR __far
#endi f

#defi ne NUM_VALUES 4

char _FAR *categories[ NUMLVALUES ] = {
"Jan", "Feb", "Mar", "Apr"

1

float values[ NUM VALUES ] = {
20, 45, 30, 25
b

char bricks[ 8 1 ={
Oxff, 0x80, 0x80, 0x80, Oxff, 0x08, 0x08, 0x08

1
mai n()
chartenv env;
pal ettetype pal
_setvi deonode( _VRES16COLCR );
_pg_initchart();
_pg_defaul tchart( &env,
_PG_COLUWMNCHART, _PG_PLAI NBARS );
strcpy( env.maintitle.title, "Colum Chart" );
/* get default palette and change 1st entry */
_pg_getpalette( &pal );
pal[ 1 ].color = 12;
mencpy( pal[ 1 ].fill, bricks, 8 );
/* use new palette */
_pg_setpalette( &pal );
_pg_chart( &env, categories, values, NUM_VALUES );
/* reset palette to default */
_pg_resetpalette();
getch();
_setvi deonode( _DEFAULTMODE );
}
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_Ppg_getpalette

Classification: PC Graphics

Systems: DOS, QNX
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_pg_getstyleset

Synopsis:

Description:

Returns:

See Also;

#i ncl ude <pgchart. h>
void _FAR _pg_getstyleset( unsigned short _FAR *style );

The pg_get styl eset function retrieves the internal style-set of the presentation
graphics system. The style-set is a set of line styles used for drawing window borders and
grid-lines. The argument style is an array that will contain the style-set.

The _pg_get styl eset function does not return avalue.

_pg_defaul tchart, _pg_initchart, _pg_chart, _pg_chartpi e,
_pg_chartscatter, _pg_setstyl eset, _pg_resetstyl eset
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_pg_getstyleset

Example:  #i ncl ude <graph. h>
#i ncl ude <pgchart. h>
#i ncl ude <string. h>
#i ncl ude <coni o. h>

#if defined ( __386__)
#defi ne _FAR
#el se
#defi ne _FAR __far
#endi f

#defi ne NUM_VALUES 4

char _FAR *categories[ NUMLVALUES ] = {
" Jan" , " Febll , " I\/ar " , " Apr "
1

float values[ NUM VALUES ] = {
20, 45, 30, 25
b

mai n()

{
chartenv env;
styl eset style;

_setvi deonode( _VRES16COLCR );
_pg_initchart();
_pg_defaul tchart( &env,
_PG_COLUWMNCHART, _PG_PLAI NBARS );
strcpy( env.maintitle.title, "Colum Chart" );
/* turn on yaxis grid, and use style 2 */
env.yaxis.grid = 1;
env.yaxis.gridstyle = 2;
/* get default style-set and change entry 2 */
_pg_getstyleset( &style );
style[ 2 ] = 0x8888;
/* use new style-set */
_pg_setstyleset( &style );
_pg _chart( &env, categories, values, NUMVALUES );
/* reset style-set to default */
_pg_resetstyl eset();
getch();
_setvi deonode( _DEFAULTMODE );
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Classification: PC Graphics

Systems: DOS, QNX
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_pg_hlabelchart

Synopsis:

Description:

Returns:

See Also:

800

#i ncl ude <pgchart. h>

short _FAR _pg_hl abel chart( chartenv _FAR *env,
short x, short v,
short col or,
char _FAR *| abel );

The _pg_hl abel chart function displaysthe text string label on the chart described by
the env chart structure. The string is displayed horizontally starting at the point ( X, y),
relative to the upper left corner of the chart. The color specifies the palette color used to
display the string.

The _pg_hl abel chart function returns zero if successful; otherwise, anon-zero valueis
returned.

_pg_defaul tchart, _pg_initchart, _pg_chart, _pg_chartpie,
_pg_chartscatter, _pg_vl abel chart



_pg_hlabelchart

Example:  #i ncl ude <graph. h>
#i ncl ude <pgchart. h>
#i ncl ude <string. h>
#i ncl ude <coni o. h>

#if defined ( __386__)
#defi ne _FAR
#el se
#defi ne _FAR __far
#endi f

#defi ne NUM_VALUES 4

char _FAR *categories[ NUMLVALUES ] = {
"Jan", "Feb", "Mar", "Apr"

1

float values[ NUM VALUES ] = {
20, 45, 30, 25

_PG_PLAI NBARS ) ;

NUM_VALUES ) ;

| abel " );

b

mai n()

{
chartenv env;
_setvi deonode( _VRES16COLCR );
_pg_initchart();
_pg_defaul tchart( &env,

_PG_COLUMNCHART,

strcpy( env.maintitle.title, "Colum Chart" );
_pg_chart( &env, categories, values,
_pg_hl abel chart( &env, 64, 32, 1, "Horizontal |abel" );
_pg_vl abel chart( &env, 48, 32, 1, "Vertica
getch();
_setvi deonode( _DEFAULTMODE );

}

Classification: PC Graphics

Systems:  DOS, QNX
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_pg_initchart

Synopsis:

Description:

Returns:

See Also:

802

#i ncl ude <pgchart. h>
short _FAR _pg_initchart( void );

The _pg_i ni t chart function initializes the presentation graphics system. Thisincludes
initializing the internal palette and style-set used when drawing charts. This function must
be called before any of the other presentation graphics functions.

Theinitiaization of the presentation graphics system requires that a valid graphics mode has

been selected. For thisreason the _set vi deonode function must be called before

_pg_i nitchart iscalled. If afont has been selected (withthe _set f ont function), that
font will be used when text is displayed in achart. Font selection should also be done before

initializing the presentation graphics system.

The _pg_i ni t chart function returns zero if successful; otherwise, anon-zero value is
returned.

_pg_defaul tchart, _pg_chart, _pg_chartpie, _pg_chartscatter,
_setvi deonode, _setfont, _registerfonts



_pg_initchart

Example:

#i ncl ude <graph. h>
#i ncl ude <pgchart. h>
#i ncl ude <string. h>
#i ncl ude <coni o. h>

#if defined ( __386__)
#defi ne _FAR
#el se
#defi ne _FAR __far
#endi f

#defi ne NUM_VALUES 4

char _FAR *categories[ NUMLVALUES ] = {
"Jan", "Feb", "Mar", "Apr"

1

float values[ NUM VALUES ] = {
20, 45, 30, 25

b
mai n()
{
chartenv env;
_setvi deonode( _VRES16COLCR );
_pg_initchart();
_pg_defaul tchart( &env,

_PG_COLUWMNCHART, _PG_PLAI NBARS );
strcpy( env.maintitle.title, "Colum Chart" );
_pg_chart( &env, categories, values, NUM VALUES );
getch();

_setvi deonode( _DEFAULTMODE );
}

Classification: PC Graphics

Systems:

DOS, QNX
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_pg_resetpalette

Synopsis:

Description:

Returns:

See Also;

804

#i ncl ude <pgchart. h>
short _FAR _pg_resetpalette( void );

The _pg_reset pal et t e function resets the internal palette of the presentation graphics
system to default values. The palette controls the colors, line styles, fill patterns and plot
characters used to display each series of datain achart. The default palette chosenis
dependent on the current video mode.

The _pg_r eset pal et t e function returns zero if successful; otherwise, anon-zero value
is returned.

_pg_defaul tchart, _pg_initchart, _pg_chart, _pg_chartpi e,
_pg_chartscatter, pg getpalette, pg setpalette



_Ppg_resetpalette

Example:

#i ncl ude <graph. h>
#i ncl ude <pgchart. h>
#i ncl ude <string. h>
#i ncl ude <coni o. h>

#if defined ( __386__)
#defi ne _FAR
#el se
#defi ne _FAR __far
#endi f

#defi ne NUM_VALUES 4

char _FAR *categories[ NUMLVALUES ] = {
"Jan", "Feb", "Mar", "Apr"

1

float values[ NUM VALUES ] = {
20, 45, 30, 25
b

char bricks[ 8 1 ={
Oxff, 0x80, 0x80, 0x80, Oxff, 0x08, 0x08, 0x08

1
mai n()
chartenv env;
pal ettetype pal
_setvi deonode( _VRES16COLCR );
_pg_initchart();
_pg_defaul tchart( &env,
_PG_COLUWMNCHART, _PG_PLAI NBARS );
strcpy( env.maintitle.title, "Colum Chart" );
/* get default palette and change 1st entry */
_pg_getpalette( &pal );
pal[ 1 ].color = 12;
mencpy( pal[ 1 ].fill, bricks, 8 );
/* use new palette */
_pg_setpalette( &pal );
_pg_chart( &env, categories, values, NUM_VALUES );
/* reset palette to default */
_pg_resetpalette();
getch();
_setvi deonode( _DEFAULTMODE );
}
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Classification: PC Graphics

Systems:  DOS, QNX
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_Ppg_resetstyleset

Synopsis:

Description:

Returns:

See Also;

#i ncl ude <pgchart. h>
void _FAR _pg_resetstyleset( void );

The pg_reset styl eset function resetsthe internal style-set of the presentation
graphics system to default values. The style-set is a set of line styles used for drawing
window borders and grid-lines.

The _pg_r eset st yl eset function does not return avalue.

_pg_defaul tchart, _pg_initchart, _pg_chart, _pg_chartpi e,
_pg_chartscatter, _pg_getstyl eset, _pg_setstyl eset
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_pg_resetstyleset

Example:  #i ncl ude <graph. h>
#i ncl ude <pgchart. h>
#i ncl ude <string. h>
#i ncl ude <coni o. h>

#if defined ( __386__)
#defi ne _FAR
#el se
#defi ne _FAR __far
#endi f

#defi ne NUM_VALUES 4

char _FAR *categories[ NUMLVALUES ] = {
" Jan" , " Febll , " I\/ar " , " Apr "
1

float values[ NUM VALUES ] = {
20, 45, 30, 25
b

mai n()

{
chartenv env;
styl eset style;

_setvi deonode( _VRES16COLCR );
_pg_initchart();
_pg_defaul tchart( &env,
_PG_COLUWMNCHART, _PG_PLAI NBARS );
strcpy( env.maintitle.title, "Colum Chart" );
/* turn on yaxis grid, and use style 2 */
env.yaxis.grid = 1;
env.yaxis.gridstyle = 2;
/* get default style-set and change entry 2 */
_pg_getstyleset( &style );
style[ 2 ] = 0x8888;
/* use new style-set */
_pg_setstyleset( &style );
_pg _chart( &env, categories, values, NUMVALUES );
/* reset style-set to default */
_pg_resetstyl eset();
getch();
_setvi deonode( _DEFAULTMODE );
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Classification: PC Graphics

Systems: DOS, QNX
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_pg_setchardef

Synopsis:

Description:

Returns:

See Also;

810

#i ncl ude <pgchart. h>
short _FAR _pg_setchardef( short ch,
unsi gned char _FAR *def );

The _pg_set char def function sets the current bit-map definition for the character ch.
The bit-map is contained in the array def. The current font must be an 8-by-8 bit-mapped
font.

The _pg_set char def function returns zero if successful; otherwise, a non-zero valueis
returned.

_pg_defaul tchart, _pg_initchart, _pg_chart, _pg_chartpie,
_pg_chartscatter, _pg_getchardef



_pg_setchardef

Example:  #i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude

<gr aph. h>
<pgchart. h>
<string. h>
<coni 0. h>

#defi ne NUM_VALUES 4

float x| NUMVALUES | = {
5, 25, 45, 65

b

float y[ NUMVALUES | = {
5, 45, 25, 65

b

char diamond][ 8 ] = {

0x10, 0x28, 0x44, 0x82, 0x44, 0x28, 0x10, 0x00
1
mai n()
chartenv env;
char old_def[ 8 ];
_setvi deonode( _VRES16COLCR );
_pg_initchart();
_pg_defaul tchart( &env,
_PG_SCATTERCHART, _PG_PO NTANDLI NE ) ;
strcpy( env.maintitle.title, "Scatter Chart" );
/* change asterisk character to di amond */
_pg_getchardef( '*', old_def );
_pg_setchardef( '*', dianond );
_pg_chartscatter( &env, x, y, NUM_VALUES );
_pg_setchardef ( '*', old_def );
getch();
_setvi deonode( _DEFAULTMODE );
}

Classification: PC Graphics

Systems: DOS, QNX
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_pg_setpalette

Synopsis:

Description:

Returns:

See Also:

812

#i ncl ude <pgchart. h>
short _FAR _pg_setpalette( paletteentry _FAR *pal );

The pg_set pal et t e function setsthe internal palette of the presentation graphics
system. The palette controls the colors, line styles, fill patterns and plot characters used to
display each series of datain a chart.

The argument pal is an array of palette structures containing the new palette. Each element
of the palette is a structure containing the following fields:

color color used to display series

style line style used for line and scatter charts

fill fill pattern used to fill interior of bar and pie sections
plotchar character plotted on line and scatter charts

The _pg_set pal et t e function returns zero if successful; otherwise, anon-zero valueis
returned.

_pg_defaultchart, _pg_initchart, _pg_chart, _pg_chartpi e,
_pg _chartscatter, pg getpalette, pg resetpalette



_pg_setpalette

Example:

#i ncl ude <graph. h>
#i ncl ude <pgchart. h>
#i ncl ude <string. h>
#i ncl ude <coni o. h>

#if defined ( __386__)
#defi ne _FAR
#el se
#defi ne _FAR __far
#endi f

#defi ne NUM_VALUES 4

char _FAR *categories[ NUMLVALUES ] = {
"Jan", "Feb", "Mar", "Apr"

1

float values[ NUM VALUES ] = {
20, 45, 30, 25
b

char bricks[ 8 1 ={
Oxff, 0x80, 0x80, 0x80, Oxff, 0x08, 0x08, 0x08

1
mai n()
chartenv env;
pal ettetype pal
_setvi deonode( _VRES16COLCR );
_pg_initchart();
_pg_defaul tchart( &env,
_PG_COLUWMNCHART, _PG_PLAI NBARS );
strcpy( env.maintitle.title, "Colum Chart" );
/* get default palette and change 1st entry */
_pg_getpalette( &pal );
pal[ 1 ].color = 12;
mencpy( pal[ 1 ].fill, bricks, 8 );
/* use new palette */
_pg_setpalette( &pal );
_pg_chart( &env, categories, values, NUM_VALUES );
/* reset palette to default */
_pg_resetpalette();
getch();
_setvi deonode( _DEFAULTMODE );
}
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Classification: PC Graphics

Systems: DOS, QNX
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_pg_setstyleset

Synopsis:

Description:

Returns:

See Also;

#i ncl ude <pgchart. h>
void _FAR _pg_setstyleset( unsigned short _FAR *style );

The pg_set styl eset function retrieves the internal style-set of the presentation
graphics system. The style-set is a set of line styles used for drawing window borders and
grid-lines. The argument style isan array containing the new style-set.

The _pg_set st yl eset function does not return avalue.

_pg_defaul tchart, _pg_initchart, _pg_chart, _pg_chartpi e,
_pg_chartscatter, _pg_getstyl eset, _pg_resetstyl eset
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_pg_setstyleset

Example:  #i ncl ude <graph. h>
#i ncl ude <pgchart. h>
#i ncl ude <string. h>
#i ncl ude <coni o. h>

#if defined ( __386__)
#defi ne _FAR
#el se
#defi ne _FAR __far
#endi f

#defi ne NUM_VALUES 4

char _FAR *categories[ NUMLVALUES ] = {
" Jan" , " Febll , " I\/ar " , " Apr "
1

float values[ NUM VALUES ] = {
20, 45, 30, 25
b

mai n()

{
chartenv env;
styl eset style;

_setvi deonode( _VRES16COLCR );
_pg_initchart();
_pg_defaul tchart( &env,
_PG_COLUWMNCHART, _PG_PLAI NBARS );
strcpy( env.maintitle.title, "Colum Chart" );
/* turn on yaxis grid, and use style 2 */
env.yaxis.grid = 1;
env.yaxis.gridstyle = 2;
/* get default style-set and change entry 2 */
_pg_getstyleset( &style );
style[ 2 ] = 0x8888;
/* use new style-set */
_pg_setstyleset( &style );
_pg _chart( &env, categories, values, NUMVALUES );
/* reset style-set to default */
_pg_resetstyl eset();
getch();
_setvi deonode( _DEFAULTMODE );
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Classification: PC Graphics

Systems: DOS, QNX
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_pg_vlabelchart

Synopsis:

Description:

Returns:

See Also:

818

#i ncl ude <pgchart. h>

short _FAR _pg_vl abel chart( chartenv _FAR *env,
short x, short v,
short col or,
char _FAR *| abel );

The _pg_vl abel chart function displaysthe text string label on the chart described by
the env chart structure. The string is displayed vertically starting at the point ( X, y) ,
relative to the upper left corner of the chart. The color specifies the palette color used to
display the string.

The _pg_vl abel chart function returns zero if successful; otherwise, anon-zero valueis
returned.

_pg_defaul tchart, _pg_initchart, _pg_chart, _pg_chartpie,
_pg_chartscatter, _pg_hl abel chart



_pg_vlabelchart

Example:  #i ncl ude <graph. h>
#i ncl ude <pgchart. h>
#i ncl ude <string. h>
#i ncl ude <coni o. h>

#if defined ( __386__)
#defi ne _FAR
#el se
#defi ne _FAR __far
#endi f

#defi ne NUM_VALUES 4

char _FAR *categories[ NUMLVALUES ] = {
"Jan", "Feb", "Mar", "Apr"

1

float values[ NUM VALUES ] = {
20, 45, 30, 25

b
mai n()
{
chartenv env;
_setvi deonode( _VRES16COLCR );
_pg_initchart();
_pg_defaul tchart( &env,

_PG_COLUWMNCHART, _PG_PLAI NBARS );
strcpy( env.maintitle.title, "Colum Chart" );
_pg_chart( &env, categories, values, NUM VALUES );
_pg_hl abel chart( &env, 64, 32, 1, "Horizontal |abel" );
_pg_vl abel chart( &env, 48, 32, 1, "Vertical |abel" );
getch();

_setvi deonode( _DEFAULTMODE );
}

Classification: PC Graphics

Systems:  DOS, QNX
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_pie Functions

Synopsis:

Description:

820

#i ncl ude <graph. h>

short _FAR _pie( short fill, short x1, short yl
short x2, short y2,
short x3, short y3,
short x4, short y4 );

short _FAR _pie_w short fill, double x1, double y1,
doubl e x2, double y2,
doubl e x3, double y3,
doubl e x4, double y4 );

short _FAR _pie_wxy( short fill,
struct _wxycoord _FAR *p1l,
struct _wxycoord _FAR *p2,
struct _wxycoord _FAR *p3,
struct _wxycoord _FAR *p4 );

The _pi e functions draw pie-shaped wedges. The _pi e function uses the view coordinate
system. The _pi e_wand _pi e_wxy functions use the window coordinate system.

The pie wedges are drawn by drawing an elliptical arc (in the way described for the _ar ¢

functions) and then joining the center of the rectangle that contains the ellipse to the two
endpoints of the arc.

Theelliptical arc isdrawn with its center at the center of the rectangle established by the
points (x1, y1l) and (x2, y2). Thearcisasegment of the ellipse drawn within this
bounding rectangle. The arc starts at the point on this ellipse that intersects the vector from
the centre of the ellipse to the point ( x3, y3). Thearc ends at the point on this ellipse that
intersects the vector from the centre of the ellipse to the point (x4, y4) . Thearcisdrawn

in a counter-clockwise direction with the current plot action using the current color and the
current line style.

The following pictureillustrates the way in which the bounding rectangle and the vectors
specifying the start and end points are defined.



_pie Functions

Returns:

See Also:

\ J

When the coordinates ( x1, y1) and ( x2, y2) establish aline or a point (this happens
when one or more of the x-coordinates or y-coordinates are equal), nothing is drawn.

The argument fill determines whether the figureisfilled in or has only its outline drawn. The
argument can have one of two values:

_GFILLINTERIOR fill the interior by writing pixels with the current plot action using
the current color and the current fill mask

_GBORDER leave the interior unchanged; draw the outline of the figure with
the current plot action using the current color and line style

The _pi e functions return a non-zero value when the figure was successfully drawn;
otherwise, zero isreturned.

_arc, _ellipse, setcolor, setfillmsk, setlinestyle,
_setplotaction
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Example:  #i ncl ude <coni o. h>

#i ncl ude <graph. h>

mai n()
_setvi deonode( _VRES16COLCR );
_pi e( _GBORDER, 120, 90, 520, 390,

140, 20, 190, 460 );

getch();
_setvi deonode( _DEFAULTMODE );

}

produces the following:

(

.

Classification: PC Graphics
Systems: _pie - DOS, ONX

_pie_w - DCS, ONX
_pie_wxy - DOS, Q\X
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Synopsis:

Description:

Returns:

Errors:

See Also;

#i ncl ude <io. h>
int _pipe( int *phandles, unsigned psize, int textnode );

The _pi pe function creates a pipe (an unnamed FIFO) and places afile descriptor for the
read end of the pipe in phandleg 0] and afile descriptor for the write end of the pipein
phandles/1]. Their integer values are the two lowest available at the time of the _pi pe
function call. The O_NONBLOCK flag is cleared for both file descriptors. (The f cnt | cal
can be used to set the O_NONBLOCK flag.)

Data can be written to file descriptor phandles[ 1] and read from file descriptor phandleg[0].
A read on file descriptor phandles[ 0] returns the data written to phandles 1] on a
first-in-first-out (FIFO) basis.

Thisfunction istypically used to connect together standard utilities to act asfilters, passing
the write end of the pipe to the data producing process asits STDOUT _FI LENOand the read
end of the pipe to the data consuming process asits STDI N_FI LENO. (either viathe
traditional fork/dup2/exec or the more efficient spawn calls).

If successful, _pi pe marksfor update the st_ftime, st_ctime, st_atime and st_mtime fields of
the pipe for updating.

The _pi pe function returns zero on success. Otherwise, (-1) isreturned and err no is set
to indicate the error.

When an error has occurred, er r no contains avalue indicating the type of error that has
been detected. If any of the following conditions occur, the _pi pe function shal return (-1)
and set er r no to the corresponding value:

Constant Meaning

EMFILE The calling process does not have at least 2 unused file descriptors
available.

ENFILE The number of simultaneously open filesin the system would exceed

the configured limit.
ENOSPC There isinsufficient space available to allocate the pipe buffer.
EROFS The pipe pathname space is a read-only filesystem.

open, _pcl ose, perror, _popen,read,wite
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Example:  #i ncl ude <stdi o. h>
#i ncl ude <stdlib. h>
#i ncl ude <stddef. h>
#i ncl ude <fcntl. h>
#i ncl ude <i o. h>
#i ncl ude <dos. h>
#i ncl ude <process. h>

static int handles[2] ={ 0, 0 };
static int pid;

creat e_pi pe()

if( _pipe( (int *)&handles, 2048, _OBINARY ) == -1) {
perror( "create_pipe" );
exit( EXI T_FAI LURE );
}
}

create_child( char *nane )
char buff[ 10];

itoa( handl es[0], buff, 10 );
pid = spawnl ( P_NOWMI T, nane,
" _pipe", buff, NULL );

cl ose( handl es[0] );
if( pid==-1) {

perror( "create child" );

cl ose( handles[1] );

exit( EXI T_FAILURE );
}

}
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fill _pipe()
L
int i;
int rc;
for( i =1; i <= 10; i++ ) {
printf( "Child, what is 5 tines %\n", i );

rc = wite( handles[1], & , sizeof( int ) );
if( rc <sizeof( int ) ) {

perror( "fill _pipe" );

cl ose( handles[1] );

exit( EXIT_FAILURE );

}

/* indicate that we are done */
wite( handles[1], &, 1);
cl ose( handles[1] );

}
enpty_pi pe( int in_pipe)
{
int i;
int amt
for(;;) {
ant = read( in_pipe, &, sizeof( int ) );
if( ant !'= sizeof( int ) ) break
printf( "Parent, 5 times % is %\n", i, 5% );
if( am ==-1) {

perror( "enpty_pipe" );
exit( EXI T_FAILURE );

cl ose( in_pipe );
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void main( int argc, char *argv[] )

if( argec <= 1) {
/* we are the spawni ng process */
creat e_pi pe();
create_child( argv[O0] );
fill _pipe();
} else {
/* we are the spawned process */

enpty_pipe( atoi ( argv[1] ) );

}
exit( EXI T_SUCCESS );
}

produces the following:

Child, what is 5 tinmes 1
Child, what is 5 tinmes 2
Parent, 5 tinmes 1is 5
Parent, 5 tinmes 2 is 10
Child, what is 5 tines 3
Child, what is 5 tines 4
Parent, 5 tinmes 3 is 15
Parent, 5 tines 4 is 20
Child, what is 5tines 5
Child, what is 5 tinmes 6
Parent, 5 tinmes 5is 25
Parent, 5 tinmes 6 is 30
Child, what is 5 tinmes 7
Child, what is 5 tines 8
Parent, 5 tinmes 7 is 35
Parent, 5 tinmes 8 is 40
Child, what is 5 tinmes 9
Child, what is 5 tines 10
Parent, 5 tinmes 9 is 45
Parent, 5 tinmes 10 is 50

Classification: WATCOM

Systems.  Win32, OS/2 1.x(all), 0S/2-32
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_polygon Functions

Synopsis:

Description:

Returns:

See Also:

#i ncl ude <graph. h>
short _FAR _polygon( short fill, short nunpts,
struct xycoord _FAR *points );

short _FAR _polygon_w short fill, short nunpts,
doubl e _FAR *points );

short _FAR _polygon_wxy( short fill, short nunpts,
struct _wxycoord _FAR *points );

The _pol ygon functions draw polygons. The _pol ygon function uses the view
coordinate system. The _pol ygon_wand _pol ygon_wxy functions use the window
coordinate system.

The polygon is defined as containing numpts points whose coordinates are given in the array
points.

The argument fill determines whether the polygon isfilled in or has only its outline drawn.
The argument can have one of two values:

_GFILLINTERIOR fill theinterior by writing pixels with the current plot action using
the current color and the current fill mask

_GBORDER leave the interior unchanged; draw the outline of the figure with
the current plot action using the current color and line style

The _pol ygon functions return a non-zero value when the polygon was successfully
drawn; otherwise, zero is returned.

_setcolor, _setfillnmask, setlinestyle, setplotaction
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Example:  #i ncl ude <coni o. h>
#i ncl ude <graph. h>

struct xycoord points[ 5] ={
319, 140, 224, 209, 261, 320,
378, 320, 415, 209

b

mai n()
_setvi deonode( _VRES16COLCR );
_pol ygon( _GBORDER, 5, points );
getch();
_setvi deonode( _DEFAULTMODE );

}

produces the following:

(

.

Classification: PC Graphics

Systems: _pol ygon - DOS, Q\X
_polygon_w - DOS, QNX
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_pol ygon_wxy - DGOS, QNX

829



_popen, _wpopen

Synopsis.  #i ncl ude <stdi o. h>
FI LE * _popen( const char *command, const char *node );
FI LE * _wpopen( const wchar _t *conmand, const wchar _t *node );

Description: The _popen function executes the command specified by command and creates a pipe
between the calling process and the executed command.

Depending on the mode argument, the stream pointer returned may be used to read from or
write to the pipe.

The executed command has an environment the same as its parents. The command will be
started asfollows. spawnl(<shell _path>, <shell>, "-c", command, (char *)NULL);

where <shel | _pat h> isan unspecified path for the shell utility and <shel | > isone of
"command.com" (DOS, Windows 95) or "cmd.exe" (Windows NT/2000, 0S/2).

The mode argument to _popen isastring that specifies an 1/0 mode for the pipe.

Mode Meaning

r The calling process will read from the standard output of the child process
using the stream pointer returned by _popen.

"w! The calling process will write to the standard input of the child process using
the stream pointer returned by _popen.

Theletter "t" may be added to any of the above modesto indicate that the file is (or must be)
atextfile (i.e., CR/LF pairs are converted to newline characters).

Theletter "b" may be added to any of the above modes to indicate that the fileis (or must be)
abinary file (an ANSI requirement for portability to systems that make a distinction between
text and binary files).

When default file trandlation is specified (i.e., no "t" or "b" is specified), the value of the
global variable _f node establishes whether the fileisto treated as abinary or atext file.
Unless this value is changed by the program, the default will be text mode.
A stream opened by _popen should be closed by the pcl ose function.

Returns:  The _popen function returns anon-NULL stream pointer upon successful completion. If

_popen isunableto create either the pipe or the subprocess, a NULL stream pointer is
returned and er r no is set appropriately.
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Errors: When an error has occurred, er r no contains a value indicating the type of error that has
been detected.
Constant Meaning
EINVAL The mode argument isinvalid.

_popen may also set er r no values as described by the _pi pe and spawnl functions.
SeeAlso:  _grow_handl es, _pcl ose, perror, _pi pe

Example: /*

* Executes a given program converting al
* output to upper case.
*/

#i ncl ude <stdio. h>

#i ncl ude <stdlib. h>

#i ncl ude <string. h>

#i ncl ude <ctype. h>

char buf f er[ 256] ;

void main( int argc, char **argv )

t

int i;

int c;

FI LE *f;

for( i =1, i <argc; i++ ) {
strcat( buffer, argv[i] );
strcat( buffer, " " );

}

if( ( f = _popen( buffer, "r" ) ) == NULL ) {
perror( "_popen" );
exit( 1);
while( ( ¢ = getc(f) ) !'= ECF ) {
if( islonwer( c ) )
c = toupper( c );
putchar( c );

_pclose( f );
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Classification: WATCOM

Systems: _popen - Wn32, 0OS/2 1.x(all), OS/2-32
_wpopen - Wn32, OS/2 1.x(all), OS/2-32
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Synopsis.  #i ncl ude <mat h. h>
doubl e pow( double x, double y );

Description: The pow function computes x raised to the power y. A domain error occursif X iszeroand y
islessthan or equal to O, or if X isnegative and y is not an integer. A range error may occur.

Returns:  The powfunction returns the value of x raised to the power y. When the argument is outside
the permissible range, the mat her r functioniscalled. Unlessthe default mat herr
function is replaced, it will set the global variable er r no to EDOM and print a"DOMAIN
error" diagnostic message using the st der r stream.

SeeAlso:  exp,l og,sqrt

Example:  #i ncl ude <stdi o. h>
#i ncl ude <math. h>

void main()

printf( "%\n", pow( 1.5, 2.5) );
}

produces the following:

2. 755676
Classification: ANS|

Systems: Math

833
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Synopsis:

Description:

Returns:

See Also;

Example:

#i ncl ude <stdio. h>

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

#i ncl ude <wchar. h>

int worintf( const wchar _t *format, ... );

The pri nt f function writes output to the file designated by st dout under control of the
argument format. The format string is described below.

Thewpri nt f functionisidentical to pri nt f except that it accepts awide-character string
argument for format.

Thepri ntf function returns the number of characters written, or a negative valueif an
output error occurred. When an error has occurred, er r no contains avalue indicating the
type of error that has been detected.

_bprintf,cprintf, fprintf,sprintf, _vbprintf,vcprintf,vfprintf,
vprintf,vsprintf

#i ncl ude <stdi o. h>
voi d main()
char *weekday, *nonth;

weekday = "Saturday";
nonth = "April";
printf( "%, % %, %\n",
weekday, month, 18, 1987 );
printf( "fl = 98.4f f2 = %40.2E x = %08x i = %\ n",
23. 45, 3141. 5926, O0x1db, -1);
}

produces the following:

Sat urday, April 18, 1987
fl1 = 23.4500 f2 = 3.14E+003 x = 0x0001db i = -1

Format Control String: The format control string consists of ordinary characters, that are written exactly

834

as they occur in the format string, and conversion specifiers, that cause argument values to be
written as they are encountered during the processing of the format string. An ordinary
character in the format string is any character, other than a percent character (%), that is not
part of a conversion specifier. A conversion specifier isa sequence of charactersin the
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format string that begins with a percent character (%) and is followed, in sequence, by the
following:

» zero or more format control flags that can modify the final effect of the format
directive;

* an optiona decimal integer, or an asterisk character ("*’), that specifies aminimum
field width to be reserved for the formatted item;

« an optional precision specification in the form of aperiod character (.), followed by an
optional decimal integer or an asterisk character (*);

* an optional type length specification: oneof "h", "I", "L", "164", "w", "N" or "F"; and

» acharacter that specifies the type of conversion to be performed: one of the
characters " cCdeEfFgGinopsSuxX".

Thevalid format control flags are:
"-"  theformatted item isleft-justified within the field; normally, items are right-justified

"+" asigned, positive abject will always start with a plus character (+); normally, only
negative items begin with asign

asigned, positive object will always start with a space character; if both "+" and " " are
specified, "+" overrides" "

"#' an dternate conversion formis used:

« for "0" (unsigned octal) conversions, the precision isincremented, if necessary,
so that the first digit is"0".

o for "x" or "X" (unsigned hexadecimal) conversions, a non-zero valueis
prepended with "0x" or "0X" respectively.

- for"e", "E", "f", "g" or "G" (any floating-point) conversions, the result always
contains a decimal-point character, even if no digitsfollow it; normally, a
decimal-point character appearsin the result only if thereisadigit to follow it.

« in addition to the preceding, for "g" or "G" conversions, trailing zeros are not
removed from the result.

If no field width is specified, or if the value that is given isless than the number of characters
in the converted value (subject to any precision value), afield of sufficient width to contain
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the converted valueis used. If the converted value has fewer characters than are specified by
the field width, the value is padded on the left (or right, subject to the | eft-justification flag)
with spaces or zero characters ("0"). If the field width begins with "0" and no precision is
specified, the value is padded with zeros; otherwise the value is padded with spaces. If the
field widthis"*", avalue of type i nt from the argument list is used (before a precision
argument or a conversion argument) as the minimum field width. A negative field width
valueisinterpreted as aleft-justification flag, followed by a positive field width.

Aswith the field width specifier, a precision specifier of "*" causes avalue of type i nt from
the argument list to be used as the precision specifier. If no precision valueisgiven, a
precision of Oisused. The precision value affects the following conversions:

e For "d", "i", "0", "u", "x" and "X" (integer) conversions, the precision specifies the
minimum number of digitsto appear.

» For"e","E" and "f" (fixed-precision, floating-point) conversions, the precision
specifies the number of digitsto appear after the decimal-point character.

 For "g" and "G" (variable-precision, floating-point) conversions, the precision
specifies the maximum number of significant digits to appear.

» For "s" or "S' (string) conversions, the precision specifies the maximum number of
charactersto appear.

A type length specifier affects the conversion as follows:

*"h" causesa"d", "i", "o", "u", "x" or "X" (integer) format conversion to treat the
argument asashort int orunsi gned short int argument. Notethat,
although the argument may have been promoted to an i nt as part of the function call,
the value is converted to the smaller type before it is formatted.

* "h" causes an "f" format conversion to interpret a | ong argument as a fixed-point
number consisting of a 16-bit signed integer part and a 16-bit unsigned fractional part.
The integer part isin the high 16 bits and the fractional part isin the low 16 bits.

struct fixpt {
unsi gned short fraction; /* Intel architecture! */
signed short integral;

b

struct fixpt fool
{ 0x8000, 1234 };
struct fixpt foo2
{ 0x8000, -1 1},; /* represents -0.5 (-1+.5) */

/* represents 1234.5 */
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The value is formatted with the same rules as for floating-point values. Thisisa
Watcom extension.

* "h" causes an "n" (converted length assignment) operation to assign the converted
length to an object of type unsi gned short int.

» "h" causesan"s" operation to treat the argument string as an ASCII character string
composed of 8-bit characters.

For pri nt f and related byte input/output functions, this specifier is redundant. For
wpr i nt f and related wide character input/output functions, this specifier is required
if the argument string is to be treated as an 8-bit ASCII character string; otherwise it
will be treated as a wide character string.

printf( "osog", "Nume", 12345 );
worintf( L"%s%l", "Nume", 12345 );

*"[" causesad", "i", "0", "u", "X" or "X" (integer) conversionto processa | ong i nt
orunsi gned | ong i nt argument.

"[" causes an "n" (converted length assignment) operation to assign the converted
length to an object of type unsi gned | ong int.

«"[" or "w" cause an"s" operation to treat the argument string as a wide character string
(astring composed of characters of type wchar _t).

For pri nt f and related byte input/output functions, this specifier isrequired if the
argument string is to be treated as a wide character string; otherwise it will be treated
as an 8-bit ASCII character string. For wpr i nt f and related wide character
input/output functions, this specifier is redundant.

printf( "%so%l", L"Nume", 12345 );
wprintf( L"9%%l", L"Nume", 12345 ):

* "F" causes the pointer associated with "n", "p", "'s" conversions to be treated as afar
pointer.

«"L" causesa"d", "i", "0", "u", "x" or "X" (integer) conversion to processan __i nt 64
orunsi gned __i nt 64 argument (e.g., %Ld).
«"164" causesa"d", "i", "o", "u", "x" or "X" (integer) conversion to process an

__int64orunsigned __int64 argument (e.g., %I64d). The"L" specifier
provides the same functionality.
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*"L" causesan "e", "E", "f","g", "G" (double) conversionto processa | ong doubl e
argument.

* "N" causes the pointer associated with "n", "p", "s" conversions to be treated as a near
pointer.

The valid conversion type specifiers are;

c

e E

An argument of type i nt isconverted to avalue of type char and the corresponding
ASCII character code is written to the output stream.

An argument of typewchar _t isconverted to a multibyte character and written to the
output stream.

An argument of type i nt is converted to a signed decimal notation and written to the
output stream. The default precisionis 1, but if more digits are required, leading zeros
are added.

An argument of type doubl e is converted to adecimal notation in the form
[-]1d.ddde[ +| -] ddd similar to FORTRAN exponential (E) notation. The leading
sign appears (subject to the format control flags) only if the argument is negative. If the
argument is non-zero, the digit before the decimal-point character is non-zero. The
precision is used as the number of digits following the decimal-point character. If the
precision is not specified, a default precision of six isused. If the precisionisO, the
decimal-point character is suppressed. The vaue isrounded to the appropriate number
of digits. For "E" conversions, the exponent begins with the character "E" rather than
"e". The exponent sign and athree-digit number (that indicates the power of ten by
which the decimal fraction is multiplied) are always produced.

An argument of type doubl e is converted to adecimal notation in the form

[ -]ddd. ddd similar to FORTRAN fixed-point (F) notation. The leading sign
appears (subject to the format control flags) only if the argument is negative. The
precision is used as the number of digits following the decimal-point character. If the
precision is not specified, a default precision of six isused. If the precisionis O, the
decimal-point character is suppressed, otherwise, at least one digit is produced before
the decimal-point character. The value isrounded to the appropriate number of digits.

0, G Anargument of type doubl e is converted using either the "f" or "€" (or "E", for a"G"

conversion) style of conversion depending on the value of the argument. In either case,
the precision specifies the number of significant digitsthat are contained in the result.
"e" style conversion is used only if the exponent from such a conversion would be less
than -4 or greater than the precision. Trailing zeros are removed from the result and a
decimal-point character only appearsif it is followed by a digit.
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p,P

X, X

The number of characters that have been written to the output stream is assigned to the
integer pointed to by the argument. No output is produced.

An argument of type i nt isconverted to an unsigned octal notation and written to the
output stream. The default precisionis 1, but if more digits are required, leading zeros
are added.

An argument of type voi d * isconverted to avaue of type i nt and thevaueis
formatted as for a hexadecimal ("x") conversion.

Characters from the string specified by an argument of type char * orwchar _t *,
up to, but not including the terminating null character ('\0"), are written to the output
stream. If aprecision is specified, no more than that many characters (bytes) are
written (e.g., %.79)

For pri nt f , this specifier refersto an ASCII character string unless the"I" or "w"
modifiers are used to indicate a wide character string.

For wpr i nt f , this specifier refers to awide character string unless the "h" modifier is
used to indicate an ASCII character string.

Characters from the string specified by an argument of type wchar _t *, upto, but
not including the terminating null wide character (L’\0’), are converted to multibyte
characters and written to the output stream. If a precision is specified, no more than
that many characters (bytes) are written (e.g., %.7S)

An argument of type i nt is converted to an unsigned decimal notation and written to
the output stream. The default precision is 1, but if more digits are required, leading
zeros are added.

An argument of type i nt isconverted to an unsigned hexadecimal notation and written
to the output stream. The default precision is 1, but if more digits are required, leading
zeros are added. Hexadecimal notation uses the digits "0" through "9" and the
characters"a" through "f" or "A" through "F" for "Xx" or "X" conversions respectively,
as the hexadecimal digits. Subject to the alternate-form control flag, "Ox" or "0X" is
prepended to the output.

Any other conversion type specifier character, including another percent character (%), is
written to the output stream with no special interpretation.

The arguments must correspond with the conversion type specifiers, left to right in the string;
otherwise, indeterminate results will occur.
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If the value corresponding to a floating-point specifier isinfinity, or not a number (NAN),
then the output will be "inf" or "-inf" for infinity, and "nan" or "-nan" for NAN’s.

For example, a specifier of theform " 8. *f " will define afield to be at |east 8 characters
wide, and will get the next argument for the precision to be used in the conversion.

Classification: ANSI, (except for F and N modifiers)

Systems: printf - Al, Netware
wprintf - Al
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Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <stdi o. h>

int putc( int ¢, FILE *fp );

#i ncl ude <stdio. h>

#i ncl ude <wchar. h>

wint t putwe( wint_t c, FILE *fp );

The put ¢ functionis equivalent to f put ¢, except it may be implemented asamacro. The
put c function writes the character specified by the argument c to the output stream
designated by fp.

The put we function isidentical to put ¢ except that it converts the wide character specified
by ¢ to amultibyte character and writes it to the output stream.

The put ¢ function returns the character written or, if awrite error occurs, the error indicator
isset and put ¢ returns EOF.

The put we function returns the wide character written or, if awrite error occurs, the error
indicator is set and put we returns WEOF.

When an error has occurred, er r no contains avalue indicating the type of error that has
been detected.

fopen, f put c, f put char, f puts, putchar, puts,ferror
#i ncl ude <stdio. h>
voi d main()

FI LE *fp;
int c;

fp = fopen( "file", "r" );
if( fp !'= NULL ) {
while( (c = fgetc( fp)) != EOF)
putc( c, stdout );
fclose( fp);
}
}

Classification: putcis ANSI, putwc is ANS|

Systems:

putc - All, Netware
putwc - All
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Synopsis.  #i ncl ude <coni 0. h>
int putch( int c);

Description: The put ch function writes the character specified by the argument c to the console.
Returns: The put ch function returns the character written.
SeeAlso:  get ch, get che, kbhi t, unget ch

Example:  #i ncl ude <coni o. h>
#i ncl ude <stdio. h>

voi d main()

ch( c);

}
fclose( fp );
}

Classification: WATCOM

Systems.  All, Netware
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Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <stdi o. h>

int putchar( int ¢ );

#i ncl ude <wchar. h>

Wi nt _t putwchar( wint_t c );

The put char function writes the character specified by the argument ¢ to the output stream
st dout .

The function is equivalent to
fputc( c, stdout );

The put wehar functionisidentical to put char except that it converts the wide character
specified by ¢ to amultibyte character and writes it to the output stream.

The put char function returns the character written or, if awrite error occurs, the error
indicator is set and put char returns EOF.

The put wehar function returns the wide character written or, if awrite error occurs, the
error indicator is set and put wechar returns WECF.

When an error has occurred, er r no contains avalue indicating the type of error that has
been detected.

fopen, f put ¢, f put char, f put s, putc, puts,ferror
#i ncl ude <stdi o. h>
voi d main()

FILE *fp;
int c;

fp = fopen( "file", "r" );
c = fgetc( fp);
while( ¢ !'= EOF ) {
putchar( ¢ );
c = fgetc( fp);

}
fclose( fp);
}

Classification: putchar is ANSI, putwchar is ANS|
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Systems: putchar - All, Netware
putwchar - All
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putenv, putenv, wputenv

Synopsis:

Description:

#i ncl ude <process. h>

int putenv( const char *env_nane );

int _putenv( const char *env_nane );

int _wputenv( const wchar_t *env_nane );

The environment list consists of anumber of environment names, each of which has avalue
associated with it. Entries can be added to the environment list with the DOS set command
or with the put env function. All entriesin the environment list can be displayed by using
the DOS set command with no arguments. A program can obtain the value for an
environment variable by using the get env function.

When the value of env_name has the format

env_name=val ue

an environment name and its value is added to the environment list. When the value of
env_name has the format

env_nane=
the environment name and value is removed from the environment list.

The matching is case-insensitive; all lowercase |etters are treated as if they were in upper
case.

The space into which environment names and their values are placed is limited.
Consequently, the put env function can fail when there isinsufficient space remaining to
store an additional value.

The _put env function isidentical to put env. Use _put env for ANSI naming
conventions.

The _wput env function is awide-character version of put env the env_name argument to
_wput env isawide-character string.

put env and _wput env affect only the environment that islocal to the current process; you
cannot use them to modify the command-level environment. That is, these functions operate
only on data structures accessible to the run-time library and not on the environment
"segment" created for a process by the operating system. When the current process
terminates, the environment reverts to the level of the calling process (in most cases, the
operating-system level). However, the modified environment can be passed to any new
processes created by _spawn, _exec, or system, and these new processes get any new items
added by put env and _wput env.
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With regard to environment entries, observe the following cautions:

* Do not change an environment entry directly; instead, use put env or _wput env to
changeit. To modify the return value of put env or _wput env without affecting the
environment table, use _st r dup or st r cpy to make a copy of the string.

« If the argument env_nameis not aliteral string, you should duplicate the string, since
put env does not copy the value; for example,

putenv( _strdup( buffer ) );

* Never free a pointer to an environment entry, because the environment variable will
then point to freed space. A similar problem can occur if you pass put env or
_wput env apointer to alocal variable, then exit the function in which the variableis
declared.

To assign a string to a variable and place it in the environment list:

C>SET | NCLUDE=C: \ WATCOM H

To see what variables are in the environment list, and their current assignments:

CSET

COVBPEC=C: \ COMVAND. COM
PATH=C: \ ; C: \ WVATCOM

| NCLUDE=C: \ WATCOM H

(6o
Returns:  The put env function returns zero when it is successfully executed and returns -1 when it
fals.
Errors: When an error has occurred, er r no contains avalue indicating the type of error that has
been detected.
ENOMEM Not enough memory to allocate a new environment string.

SeeAlso:  cl ear env, get env, set env
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Example:  Thefollowing gets the string currently assigned to | NCLUDE and displaysit, assigns a new
valueto it, gets and displaysit, and then removes the environment name and value.

#i ncl ude <stdio. h>
#i ncl ude <stdlib. h>

voi d main()

char *path;
path = getenv( "I NCLUDE" );
if( path '= NULL )
printf( "INCLUDE=%s\n", path );
i f( putenv( "INCLUDE=nylib;yourlib" ) I'=0)
printf( "putenv failed" );
path = getenv( "I NCLUDE" );
if( path !'= NULL )
printf( "1 NCLUDE=%\n", path );
if( putenv( "INCLUDE=" ) !=0)
printf( "putenv failed" );
}

produces the following:

| NCLUDE=C: \ WATCOM H
| NCLUDE=nyl i b; yourlib

Classification: putenv is POSIX 1003.1, putenv isnot POSIX, wputenv is not POSIX

Systems: putenv - All
_putenv - All
_wputenv - All
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_putimage Functions

Synopsis:

Description:

Returns:

See Also:

848

#i ncl ude <graph. h>
void _FAR _putimge( short x, short vy,
char _HUGE *i nmge, short node );

void _FAR _putimge_wW double x, double vy,
char _HUCE *inmage, short node );

The _put i mage functions display the screen image indicated by the argument image. The
_put i nage function uses the view coordinate system. The _put i mage _wfunction uses
the window coordinate system.

Theimage is displayed upon the screen with its top left corner located at the point with
coordinates ( X, y) . Theimage was previously saved using the _get i mage functions.
The image is displayed in arectangle whose size is the size of the rectangular image saved by
the _get i mage functions.

Theimage can be displayed in a number of ways, depending upon the value of the mode
argument. Thisargument can have the following values:

_GPSET replace the rectangle on the screen by the saved image

_GPRESET replace the rectangle on the screen with the pixel values of the
saved image inverted; this produces a negative image

_GAND produce a new image on the screen by ANDing together the pixel
values from the screen with those from the saved image

_GOR produce a new image on the screen by ORing together the pixel
values from the screen with those from the saved image

_GXOR produce a new image on the screen by exclusive ORing together
the pixel values from the screen with those from the saved image;
the original screen isrestored by two successive callsto the
_put i mage function with this value, providing an efficient
method to produce animated effects

The _put i mage functions do not return avalue.

_geti nage, _i nagesi ze
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Example:  #i ncl ude <coni o. h>
#i ncl ude <graph. h>
#i ncl ude <mal | oc. h>

mai n()

char *buf;
int vy;

_setvi deonode( _VRES16COLCR );
_ellipse( _GFILLINTERI OR, 100, 100, 200, 200 );
buf = (char*) nmall oc(
_i magesi ze( 100, 100, 201, 201 ) );
if( buf !'= NULL ) {
_getinmage( 100, 100, 201, 201, buf );
_putinmage( 260, 200, buf, _GPSET );
_putinmage( 420, 100, buf, _GPSET );
for( y = 100; y < 300; ) {
_putinmge( 420, y, buf, GXOR);
y += 20;
_putinmge( 420, y, buf, GXOR);

}

free( buf );
}
getch();

_setvi deonode( _DEFAULTMODE );
}

Classification: _putimage is PC Graphics

Systems: _putinage - DGOS, QNX
_putinage_w - DOS, Q\NX
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Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <stdio. h>

int puts( const char *buf );

#i ncl ude <stdio. h>

int _putws( const wchar _t *bufs );

The put s function writes the character string pointed to by buf to the output stream
designated by st dout , and appends a new-line character to the output. The terminating
null character is not written.

The _put ws functionisidentical to put s except that it converts the wide character string
specified by buf to a multibyte character string and writes it to the output stream.

The put s function returns EOF if an error occurs; otherwise, it returns a non-negative value
(the amount written including the new-line character). The _put ws function returns WECOF
if awrite or encoding error occurs; otherwise, it returns a non-negative value (the amount
written including the new-line character). When an error has occurred, er r no contains a
value indicating the type of error that has been detected.

fopen, f put c, f put char, f put s, put ¢, put char,ferror

#i ncl ude <stdio. h>
voi d main()

FILE *fp;
char buffer[80];

fp = freopen( "file", "r", stdin);
while( gets( buffer ) !'= NULL ) {
puts( buffer );

}
fclose( fp );
}

Classification: putsisANSI, _putwsisnot ANS|

Systems:
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_putw

Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <stdi o. h>
int _putw( int binint, FILE *fp );

The _put wfunction writes a binary value of type int to the current position of the stream fp.
_put wdoes not affect the alignment of items in the stream, nor does it assume any special
alignment.

_put wis provided primarily for compatibility with previous libraries. Portability problems
may occur with _put wbecause the size of an int and the ordering of bytes within an int
differ across systems.

The _put wfunction returns the value written or, if awrite error occurs, the error indicator is
set and _put wreturns EOF.  Since ECF is alegitimate value to writeto fp, use f er r or to
verify that an error has occurred.
ferror,fopen,fputc,fputchar,fputs,putc,putchar,puts

#i ncl ude <stdi o. h>

voi d main()

{
FILE *fp;
int c;
fp = fopen( "file", "r" );
if( fp !'= NULL ) {
while( (c = _getw( fp)) != EOF)
_putw( c, stdout );
fclose( fp);
}
}

Classification: WATCOM

Systems:

All, Netware
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Synopsis.  #i ncl ude <stdlib. h>
void qgsort( void *base,
size_t num
size_t wdth,
int (*conpar)
( const void *, const void *) );

Description: The gsort function sorts an array of num elements, which is pointed to by base, using a
modified version of Sedgewick’s Quicksort algorithm. Each element in the array iswidth
bytesin size. The comparison function pointed to by compar is called with two arguments
that point to elementsin the array. The comparison function shall return an integer less than,
equal to, or greater than zero if the first argument is less than, equal to, or greater than the
second argument.

The version of the Quicksort algorithm that is employed was proposed by Jon Louis Bentley
and M. Douglas Mcllroy in the article "Engineering a sort function” published in Software --
Practice and Experience, 23(11):1249-1265, November 1993.

Returns:.  Theqsort function returns no value.
SeeAlso:  bsearch

Example:  #i ncl ude <stdi o. h>
#i nclude <stdlib. h>
#i ncl ude <string. h>

char *CharVect[] ={ "last", "mddle", "first" };
i nt conpare( const void *opl, const void *op2 )
const char **pl = (const char **) opl;
const char **p2 = (const char **) op2;
*

return( strcnmp( *pl, *p2 ) );
}

void main()
gsort ( CharVect, sizeof(CharVect)/sizeof(char *),
si zeof (char *), conpare );
printf( "% % %\n",
Char Vect[ 0], CharVect[1], CharVect[2] );
}

produces the following:
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first last mddle
Classification: ANS|

Systems.  All, Netware
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raise

Synopsis:

Description:

Returns:

See Also:

Example:

854

#i ncl ude <signal . h>
int raise( int condition );

The r ai se function signals the exceptional condition indicated by the condition argument.
The possible conditions are defined in the <si gnal . h> header file and are documented
with the si gnal function. The si gnal function can be used to specify the action which is
to take place when such a condition occurs.

Ther ai se function returns zero when the condition is successfully raised and a non-zero
value otherwise. There may be no return of control following the function call if the action
for that condition is to terminate the program or to transfer control using the | ongj np
function.

si gnal

/*
* This programwaits until a SI A NT signal
* is received.
*/

#i ncl ude <stdio. h>

#i ncl ude <signal . h>

sig_atom c_t signal _count;
sig_atom c_t signal _nunber;

static void alarmhandler( int signum)

{

++si gnal _count ;
si gnal _nunber = si gnum

}
void main()
unsigned long i;
signal _count = 0;

si gnal _nunber = 0;
signal ( SIG NT, alarm.handler );



raise

}

printf("Signal will be auto-raised on iteration "
"10000 or hit CTRL-C.\n");

printf("lteration: ")

for( i =0; i < 100000; ++i )

printf("\b\b\b\b\b%d", 5, i);
if( i == 10000 ) raise(SI A NT);

i f( signal _count > 0 ) break;

}

if( i == 100000 ) {
printf("\nNo signal was raised.\n");
} else if( i == 10000 ) {

printf("\nSignal % was raised by the "
"raise() function.\n", signal nunber);

} else {
printf("\nUser raised the signal.\n",
si gnal _nunber) ;
}

Classification: ANS|

Systems:

All, Netware
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Synopsis.  #i ncl ude <stdlib. h>
int rand( void );

Description: The r and function computes a sequence of pseudo-random integersin the range 0 to
RAND_MAX (32767). The sequence can be started at different values by calling the sr and
function.

Returns:  Ther and function returns a pseudo-random integer.

SeeAlso: srand

Example:  #i ncl ude <stdi o. h>
#i ncl ude <stdlib. h>

void main()

t
int i;
for( i=1; i < 10; ++ ) {
printf( "%\ n", rand() );
}
}

Classification: ANS|

Systems.  All, Netware
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Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <io. h>
int read( int handle, void *buffer, unsigned len );

The r ead function reads data at the operating system level. The number of bytes
transmitted is given by len and the data is transmitted starting at the address specified by
buffer.

The handle value is returned by the open function. The access mode must have included
either O_RDONLY or O_RDWR when the open function wasinvoked. The dataisread
starting at the current file position for the file in question. Thisfile position can be
determined with the t el | function and can be set with the | seek function.

When O_BI NARY isincluded in the access mode, the data is transmitted unchanged. When
O_TEXT isincluded in the access mode, the data is transmitted with the extra carriage return
character removed before each linefeed character encountered in the original data.

Ther ead function returns the number of bytes of data transmitted from the file to the buffer
(this does not include any carriage-return characters that were removed during the
transmission). Normally, thisisthe number given by the len argument. When the end of the
fileis encountered before the read compl etes, the return value will be less than the number of
bytes requested.

A value of -1 isreturned when an input/output error is detected. When an error has occurred,
er r no contains avalue indicating the type of error that has been detected.

cl ose,creat,fread,open,wite

#i ncl ude <stdi o. h>
#i ncl ude <fcntl. h>
#i ncl ude <i o. h>

voi d main()
int handl e;

int size_read;
char buffer[80];

/* open a file for input */
handl e = open( "file", O_RDONLY | O TEXT );
if( handle '= -1) {
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/* read the text
size_read = read(

/* test for error
if( size read == -
printf( "Error

/* close the file
cl ose( handle );

}
}

Classification: POSIX 1003.1

Systems.  All, Netware
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readdir, wreaddir

Synopsis:

Description:

#i ncl ude <direct. h>
struct dirent *readdir( struct dirent *dirp );
struct _wdirent *_weaddir( _wdirent *dirp );

Ther eaddi r function obtains information about the next matching file name from the
argument dirp. The argument dirp isthe value returned from the opendi r function. The

r eaddi r function can be called repeatedly to obtain the list of file names contained in the
directory specified by the pathname givento opendi r. Thefunction cl osedi r must be
called to close the directory and free the memory allocated by opendi r .

Thefile<di r ect . h> contains definitions for the structure di r ent .

#if defined(__0S2__) || defined(__NT__)

#def i ne NAME_MAX 255 /* maxi mum for HPFS or NTFS */
#el se

#defi ne NAME_NMAX 12 /* 8 chars + '." + 3 chars */
#endi f

typedef struct dirent {

char d_dta] 21 ]; [* disk transfer area */

char d attr; [* file's attribute */

unsigned short int d.tine;, /* file's time */

unsi gned short int d date; /* file' s date */

| ong d_size; [* file s size */

char d nane[ NAME_MAX + 1 ]; /* file s nane */

unsi gned short d_i no; /* serial nunber */

char d_first; /* flag for 1st tine */
} DR

Thefileattributefield d _at t r field isaset of bits representing the following attributes.

_A_RDONLY /* Read-only file */

_A_H DDEN /* Hidden file */

_A_SYSTEM /* Systemfile */

_A VOQLID /* Volume-1D entry (only MSFT knows) */
_A_SUBDI R /* Subdirectory */

_A_ARCH /* Archive file */

If the _A_RDONLY bit is off, then the file is read/write.

Theformat of the d__t i me field is described by the following structure (this structure is not
defined in any Watcom header file).
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t ypedef struct {

unsi gned short twosecs : 5; /* seconds / 2 */
unsi gned short minutes : 6; /* mnutes (0,59) */
unsi gned short hours . 5; /* hours (0,23) */

} ftime_t;

The format of the d _dat e field is described by the following structure (this structure is not
defined in any Watcom header file).

t ypedef struct {

unsi gned short day . 5; /[* day (1,31) */
unsi gned short nonth D4, /[* ponth (1,12) */
unsi gned short year » T, /[* 0 is 1980 */

} fdate t;

See the sample program below for an example of the use of these structures.

The _wr eaddi r functionisidentical to r eaddi r except that it reads a directory of
wide-character filenames.

Thefile <di r ect . h> contains definitions for the structure _wdi r ent .

struct _wdirent {
char d_dta[ 21]; [* disk transfer area */
char dattr; [* file's attribute */
unsigned short int d.tinme;/* file's tine */
unsi gned short int d_date;/* file s date */

| ong d_si ze; [* file's size */

wchar _t d_nanme[ NAME_MAX+1];/* file's nane */

unsi gned short d_ino; /* serial nunber (not used) */
char d first; /* flag for 1st time */

b

Returns.  When successful, r eaddi r returns a pointer to an object of type struct dirent. When an
error occurs, r eaddi r returnsthe value NULL and er r no is set to indicate the error.
When the end of the directory is encountered, r eaddi r returnsthe value NULL and er r no
is unchanged.

When successful, _wr eaddi r returns apointer to an object of type struct _wdirent. When
an error occurs, _wr eaddi r returnsthe value NULL and er r no is set to indicate the error.
When the end of the directory is encountered, _wr eaddi r returnsthe value NULL and

er r no isunchanged.

Errors: When an error has occurred, er r no contains avalue indicating the type of error that has
been detected.
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EBADF The argument dirp does not refer to an open directory stream.

SeeAlso:  cl osedir, _dos_fi nd Functions, opendi r, r ewi nddi r

Example:  To get alist of files contained in the directory \ wat com h on your default disk:

#i ncl ude <stdi o. h>
#i ncl ude <direct. h>

typedef struct {
unsi gned short
unsi gned short
unsi gned short
} ftime_t;

typedef struct {
unsi gned short
unsi gned short
unsi gned short
} fdate_t;

void main()

DI R *dirp;

t wosecs :
m nutes :

hour s

day
nont h
year

struct dirent *direntp;

ftime_t *f_tine;
fdate_t *f_date;

/* seconds / 2 */
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dirp = opendir( "\\watcom\h" );
if( dirp != NULL ) {
for(;:) {
direntp = readdir( dirp );
if( direntp == NULL ) break;
f_time = (ftine_t *)&direntp->d_tine;
f _date (fdate_t *)&direntp->d date;
printf( "% 12s %/ %2.2d/9%2.2d "
"oR. 2d: 9%2. 2d: %2. 2d \n",
di r ent p- >d_nane,
f _dat e->year + 1980,
f _dat e- >nont h,
f _dat e- >day,
f _ti me->hours,
f _time->ni nutes,
f_time->twosecs * 2 );

}
closedir( dirp );
}
}

Note the use of two adjacent backslash characters (\) within character-string constants to
signify asingle backslash.

Classification: readdir is POSIX 1003.1, wreaddir is not POSIX

Systems: readdir - All, Netware
_weaddir - DOS, Wndows, Wn386, Wn32, OS/2 1.x(all),
Os/ 2-32
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realloc Functions

Synopsis:

Description:

#include <stdlib.h> For ANSI conpatibility (realloc only)
#include <malloc. h> Required for other function prototypes
void * realloc( void *old_blk, size_t size);
void __based(void) *_brealloc( __segnent seg,

void __based(void) *ol d_blk,

size_t size );
__far *old_blk,

size_t size );
void __near * nrealloc( void __near *old_blk
size t size );

void __far *_frealloc( void

When the value of the old_blk argument is NULL, anew block of memory of size bytesis
allocated.

If the value of sizeis zero, the corresponding f r ee function is called to release the memory
pointed to by old_blk.

Otherwise, the r eal | oc function re-allocates space for an object of size bytes by either:

« shrinking the allocated size of the allocated memory block old_blk when sizeis
sufficiently smaller than the size of old_blk.

» extending the allocated size of the allocated memory block old_blk if thereisalarge
enough block of unallocated memory immediately following old_blk.

« dllocating a new block and copying the contents of old_blk to the new block.
Because it is possible that a new block will be allocated, any pointers into the old memory

should not be maintained. These pointerswill point to freed memory, with possible
disastrous results, when anew block is allocated.

The function returns NULL when the memory pointed to by old_blk cannot be re-allocated.
In this case, the memory pointed to by old_blk is not freed so care should be exercised to
maintain a pointer to the old memory block.

buffer = (char *) realloc( buffer, 100 );
In the above example, buf f er will be set to NULL if the function fails and will no longer
point to the old memory block. If buf f er wasyour only pointer to the memory block then
you will have lost access to this memory.

Each function reallocates memory from a particular heap, as listed below:
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Function Heap
realloc Depends on data model of the program
_brealloc Based heap specified by seg value
_frealloc Far heap (outside the default data segment)
_nrealloc Near heap (inside the default data segment)
In asmall data memory model, the r eal | oc functionisequivalenttothe _nreal | oc
function; in alarge data memory model, the r eal | oc function is equivalent to the
_freal | oc function.

Returns.  Ther eal | oc functions return a pointer to the start of the re-allocated memory. The return
valueis NULL if thereisinsufficient memory available or if the value of the size argument is
zero. The _br eal | oc function returns _NULLOFF if there is insufficient memory

available or if the requested size is zero.

SeeAlso:  cal | oc Functions, _expand Functions, f r ee Functions, hal | oc, hfree, nal | oc
Functions, _nsi ze Functions, sbr k

Example:  #i ncl ude <stdlib. h>
#i ncl ude <mal | oc. h>

void main()

{
char *buffer;
char *new_buffer;
buffer = (char *) malloc( 80 );
new_buffer = (char *) realloc( buffer, 100 );
i f( new buffer == NULL ) {
/* not able to allocate larger buffer */
} else {
buffer = new_buffer;
}
}

Classification: reallocis ANSI, frealocisnot ANSI, brealocisnot ANSI, nreallocisnot ANSI

Systems: realloc - All, Netware
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_brealloc - DOS/ 16, W ndows, Q\X/ 16, OS/2 1. x(
_frealloc - DOS/ 16, W ndows, Q\X/ 16, OS/2 1. x(
_nrealloc - DCS, Wndows, Wn386, Wn32, ONX OS5/
1. x(mMr), OS/2-32
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_rectangle Functions

Synopsis.  #i ncl ude <gr aph. h>
short _FAR _rectangl e( short fill,
short x1, short yl,
short x2, short y2 );

short _FAR _rectangle w short fill,
doubl e x1, double y1,
doubl e x2, double y2 );

short _FAR _rectangl e wxy( short fill,
struct _wxycoord _FAR *p1l,
struct _wxycoord _FAR *p2 );

Description: The _r ect angl e functions draw rectangles. The _r ect angl e function uses the view
coordinate system. The _rect angl e_wand _r ect angl e _wxy functions use the
window coordinate system.

The rectangle is defined with opposite corners established by the points (x1, y1) and
(x2,y2).

The argument fill determines whether the rectangle isfilled in or has only its outline drawn.
The argument can have one of two values:

_GFILLINTERIOR fill the interior by writing pixels with the current plot action using
the current color and the current fill mask

_GBORDER leave the interior unchanged; draw the outline of the figure with
the current plot action using the current color and line style

Returns:  The _r ect angl e functions return a non-zero value when the rectangle was successfully
drawn; otherwise, zero is returned.

SeeAlso: _setcolor, _setfillnmask, _setlinestyle, _setplotaction

Example:  #i ncl ude <coni o. h>
#i ncl ude <graph. h>

mai n()
_setvi deonode( _VRES16COLCR );
_rectangl e( _GBORDER, 100, 100, 540, 380 );

getch();
_setvi deonode( _DEFAULTMODE );

866



_rectangle Functions

produces the following:

4 )

- J

Classification: _rectangleis PC Graphics

Systems: _rectangle - DOS, QNX
_rectangle_w - DOS, QNX
_rectangl e_wxy - DOS, ONX
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_registerfonts

Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <graph. h>
short _FAR _registerfonts( char _FAR *path );

The _r egi st er f ont s function initializes the font graphics system. Fonts must be
registered, and afont selected, before text can be displayed with the _out gt ext function.

The argument path specifies the location of the font files. Thisargument isafile
specification, and can contain drive and directory components and may contain wildcard
characters. The _r egi st er f ont s function opens each of the font files specified and
reads the font information. Memory is alocated to store the characteristics of the font.
These font characteristics are used by the _set f ont function when selecting afont.

The _r egi st er f ont s function returns the number of fonts that were registered if the
function is successful; otherwise, a negative number is returned.

_unregisterfonts, _setfont, getfontinfo, _outgtext,
_get gt ext ext ent, _set gt ext vect or, _get gt ext vect or

#i ncl ude <coni o. h>
#i ncl ude <stdi o. h>
#i ncl ude <graph. h>
mai n()

int i, n;
char buf[ 10 ];

_setvi deonode( _VRES16COLCR );

n = _registerfonts( "*.fon" );
for( i =0; i < n; ++i
sprintf( buf, "n%", i );

_setfont( buf );
_moveto( 100, 100 );
_out gtext ( "WATCOM G aphi cs" );
getch();
_cl earscreen( _GCLEARSCREEN );
}
_unregisterfonts();
_setvi deonode( _DEFAULTMODE );

}

Classification: PC Graphics

Systems:
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_remapallpalette

Synopsis:

Description:

Returns:

See Also:

#i ncl ude <graph. h>
short _FAR _renmpal | palette( long _FAR *colors );

The _r emapal | pal et t e function sets (or remaps) all of the colorsin the palette. The
color valuesin the palette are replaced by the array of color values given by the argument
colors. Thisfunction is supported in al video modes, but only works with EGA, MCGA and
VGA adapters.

The array colors must contain at least as many elements as there are supported colors. The
newly mapped palette will cause the complete screen to change color wherever thereisa
pixel value of a changed color in the palette.

The representation of colors depends upon the hardware being used. The number of colorsin
the palette can be determined by using the _get vi deoconf i g function.

The _r emapal | pal et t e function returns (-1) if the palette is remapped successfully and
zero otherwise.

_remappal ette, _getvi deoconfig
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Example:  #i ncl ude <coni o. h>
#i ncl ude <graph. h>

long colors[ 16 ] = {
_BRI GHTWHI TE, _YELLOW _LI GHTMAGENTA,

LI GHTRED,

_LI GHTCYAN, _LI GHTGREEN, LI GHTBLUE, _GRAY, _VHI TE,

_BROAN, _MAGENTA, _RED, _CYAN, _GREEN,

_BLUE, _BLACK,

(x +1) * 160, (y +1) * 120 );

1
mai n()
int x, vy;
_setvi deonode( _VRES16COLCR );
for( 'y =0, y <4; ++y ) {
for( x =0; x < 4; ++x ) {
_setcolor( x +4 * vy );
_rectangl e( _GFILLI NTERI OR,
x * 160, y * 120,
}
}
getch();
_remapal | pal ette( colors );
getch();
_setvi deonode( _DEFAULTMODE );
}

Classification: PC Graphics

Systems: DOS, QNX
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_remappalette

Synopsis:

Description:

Returns:

See Also:

#i ncl ude <graph. h>
| ong _FAR _remappal ette( short pixval, long color );

The _r emappal et t e function sets (or remaps) the palette color pixval to be the color
color. Thisfunction is supported in all video modes, but only works with EGA, MCGA and
VGA adapters.

The argument pixval isan index in the color palette of the current video mode. The
argument color specifies the actual color displayed on the screen by pixelswith pixel value
pixval. Color values are selected by specifying the red, green and blue intensities that make
up the color. Each intensity can be in the range from 0 to 63, resulting in 262144 possible
different colors. A given color value can be conveniently specified as avalue of type | ong.
The color value is of the form 0x00bbggr r, where bb isthe blueintensity, gg isthe
green intensity and r r isthe red intensity of the selected color. Thefile gr aph. h defines
constants containing the color intensities of each of the 16 default colors.

The _r emappal et t e function takes effect immediately. All pixels on the complete screen
which have a pixel value equal to the value of pixval will now have the color indicated by the
argument color.

The _r emappal et t e function returns the previous color for the pixel valueif the paletteis
remapped successfully; otherwise, (-1) is returned.

_remapal | pal ette, setvi deonode
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Example:  #i ncl ude <coni o. h>
#i ncl ude <graph. h>

long colors[ 16 ] = {
_BLACK, _BLUE, _GREEN, _CYAN,
_RED, _MAGENTA, _BROWN, _WHI TE,
_GRAY, _LIGHTBLUE, _LIGHTGREEN, _LI GHTCYAN,
_LI GHTRED, _LI GHTMAGENTA, _YELLOW _BRI GHTWH TE

1
mai n()
int col;
_setvi deonode( _VRES16COLCR );
for( col =0; col < 16; ++col ) {
_remappal ette( 0, colors[ col ] );
getch();
}
_setvi deonode( _DEFAULTMODE );
}

Classification: PC Graphics

Systems: DOS, QNX
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remove, _wremove

Synopsis:

Description:

Returns:

Example:

#i ncl ude <stdio. h>
int renmove( const char *filenane );
int _wrenove( const wchar_t *filenanme );

The r enove function deletes the file whose name is the string pointed to by filename.

The ~wr enove functionisidentical to r enmove except that it accepts a wide-character
string argument.

Ther enmove function returns zero if the operation succeeds, non-zero if it fails. When an
error has occurred, er r no contains avalue indicating the type of error that has been
detected.

#i ncl ude <stdi o. h>
void main()

renmove( "vmtnp" );

}

Classification: removeis ANSI, _wremoveisnot ANS|

Systems:

remove - All, Netware
_wenmve - DOS, Wndows, Wn386, Wn32, O5/2 1.x(all), OS/2-32
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Synopsis.  #i ncl ude <stdi o. h>
int rename( const char *old, const char *new);
int _wrenane( const wchar_t *old, const wchar _t *new );

Description: The r ename function causes the file whose name isindicated by the string old to be
renamed to the name given by the string new. The _wr enane function isidentical to
r enarre except that it accepts wide-character string arguments.

Returns.  Ther enane function returns zero if the operation succeeds, a non-zero value if it fails.
When an error has occurred, er r no contains avalue indicating the type of error that has
been detected.

Example:  #i ncl ude <stdi o. h>

void main()

{
}

Classification: renameis ANSI, _wrenameisnot ANSI

rename( "ol d.dat", "new. dat" );

Systems: rename - All, Netware
_wrenanme - DOS, W ndows, Wn386, Wn32, OS/2 1.x(all), OS/2-32
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rewind

Synopsis.  #i ncl ude <stdi o. h>
void rewi nd( FILE *fp );

Description: Ther ewi nd function sets the file position indicator for the stream indicated to by fp to the
beginning of thefile. It isequivalent to

fseek( fp, OL, SEEK SET );
except that the error indicator for the stream is cleared.
Returns:  Ther ewi nd function returns no value.
SeeAlso: fopen,clearerr

Example:  #i ncl ude <stdi o. h>
static assenbl e_pass( int passno )

printf( "Pass %\ n", passno );

voi d main()

FI LE *fp;
if( (fp = fopen( "programasni, "r")) !'= NULL ) {
assenbl e_pass( 1 );
rewind( fp);
assenbl e_pass( 2 );
fclose( fp);
}

}

Classification: ANS|

Systems: All, Netware

875



rewinddir,

_wrewinddir

Synopsis:

Description:

Returns:
See Also:

Example:

876

#i ncl ude <sys\types. h>

#i ncl ude <direct. h>

void rewinddir( struct dirent *dirp );
void _wewi nddir( _wdirent *dirp );

Ther ewi nddi r function resets the position of the directory stream to which dirp refersto
the beginning of the directory. It also causes the directory stream to refer to the current state
of the corresponding directory, asacall to opendi r would have done.

The _wr ewi nddi r functionisidentical to r ewi nddi r except that it rewinds a directory
of wide-character filenames opened by _wopendi r.

Ther ewi nddi r function does not return avalue.
cl osedi r, _dos_fi nd Functions, opendi r, readdi r

The following example lists all the filesin a directory, creates anew file, and then relists the
directory.

#i ncl ude <stdio. h>
#i ncl ude <sys\types. h>
#i ncl ude <sys\stat. h>
#i ncl ude <direct. h>

voi d main()

DI R *dirp;
struct dirent *direntp;
i nt handl e;

dirp = opendir( "\\watcom\h\\* *" ).
if( dirp != NULL ) {
printf( "Ad directory listing\n" );
for(;;) {
direntp = readdir( dirp );
if( direntp == NULL ) break;
printf( "%\n", direntp->d_nane );

}

handl e = creat( "\\watcom\h\\file.new',
SIRUSR | SIWJSR | SIRGRP | S_IWGRP );
cl ose( handle );



rewinddir, _wrewinddir

rewinddir( dirp );
printf( "New directory listing\n" );
for(;:) {
direntp = readdir( dirp );
if( direntp == NULL ) break;
printf( "%\n", direntp->d_nane );

}
closedir( dirp );
}
}

Note the use of two adjacent backslash characters (\) within character-string constants to
signify asingle backslash.

Classification: rewinddir is POSIX 1003.1, wrewinddir is not POSIX
Systems: rewinddir - All

_wew nddir - DOS, Wndows, Wn386, Wn32, O5/2 1.x(all),
Os/ 2-32
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rmdir, _wrmdir

Synopsis:

Description:

Returns:

Errors:

See Also:

Example:

#i ncl ude <sys\types. h>

#i ncl ude <direct. h>

int rndir( const char *path );

int _wndir( const wchar _t *path );

The r ndi r function removes (deletes) the specified directory. The directory must not
contain any files or directories. The path can be either relative to the current working
directory or it can be an absolute path name.

The _wr mdi r function isidentical to r mdi r except that it accepts a wide-character string
argument.

Ther ndi r function returns zero if successful and -1 otherwise.

When an error has occurred, er r no contains a value indicating the type of error that has
been detected.

chdi r, chnod, get cwd, nkdi r, st at , umask
To remove the directory called \ wat comon drive C.

#i ncl ude <sys\types. h>
#i ncl ude <direct. h>

voi d main()

rodir( "c:\\watcom' );
}

Note the use of two adjacent backslash characters (\) within character-string constants to
signify asingle backslash.

Classification: rmdir is POSIX 1003.1, _wrmdir is not POSI X

Systems:
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romdir - All, Netware
_wndir - DOS, Wndows, Wn386, Wn32, OS/2 1l.x(all), Os/2-32



_rotl

Synopsis.  #i ncl ude <stdlib. h>
unsigned int _rotl( unsigned int value,
unsigned int shift );

Description: The _r ot | function rotates the unsigned integer, determined by value, to the |eft by the
number of bits specified in shift. If you port an applicationusing _r ot | between a 16-bit
and a 32-bit environment, you will get different results because of the difference in the size
of integers.

Returns: The rotated value is returned.
See Also; _lrotl, _lrotr, _rotr

Example:  #i ncl ude <stdi o. h>
#i ncl ude <stdlib. h>

unsi gned int nmask = OxO0FO0O;
voi d main()
mask = _rotl( mask, 4 );
printf( "9%04X\n", mask );
produces the following:
FO00

Classification: WATCOM

Systems: All, Netware
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_rotr

Synopsis:

Description:

Returns:

See Also;

Example:

#i nclude <stdlib. h>
unsigned int _rotr( unsigned int val ue,
unsigned int shift );

The _r ot r function rotates the unsigned integer, determined by value, to the right by the
number of bits specified in shift. If you port an application using _r ot r between a 16-bit
and a 32-bit environment, you will get different results because of the difference in the size
of integers.

The rotated value is returned.
_lrotl,_lrotr, _rotl

#i ncl ude <stdi o. h>
#i ncl ude <stdlib. h>

unsi gned int mask = 0x1230;
voi d main()
mask = _rotr( mask, 4 );
printf( "9%04X\n", mask );
produces the following:

0123

Classification: WATCOM

Systems:
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sbrk

Synopsis:

Description:

Returns:

See Also:

Example:

#i nclude <stdlib. h>
void *sbrk( int increnent );

Under 16-bit DOS and Phar Lap’s 386|DOS-Extender, the data segment is grown
contiguously. The "break" value is the address of the first byte of unallocated memory.
When a program starts execution, the break value is placed following the code and constant
data for the program. Asmemory is allocated, this pointer will advance when thereis no
freed block large enough to satisfy an allocation request. The sbr k function can be used to
set anew "break" value for the program by adding the value of increment to the current
break value. Thisincrement may be positive or negative.

Under other systems, heap allocation is discontiguous. The sbr k function can only be used
to alocate additional discontiguous blocks of memory. The value of increment is used to
determine the minimum size of the block to be allocated and may not be zero or negative.
The actual size of the block that is alocated is rounded up to a multiple of 4K.

Thevariable _anbl ksi z definedin <st dl i b. h> contains the default increment by
which the "break" pointer for memory allocation will be advanced when there is no freed
block large enough to satisfy arequest to allocate a block of memory. Thisvalue may be
changed by a program at any time.

Under 16-bit DOS, a new process started with one of the spawn. . . or exec. ..
functionsis loaded following the break value. Consequently, decreasing the break value
leaves more space available to the new process. Similarly, for aresident program (a program
which remains in memory while another program executes), increasing the break value will
leave more space available to be allocated by the resident program after other programs are
loaded.

If the call to sbr k succeeds, a pointer to the start of the new block of memory is returned.
Under 16-bit DOS, this corresponds to the old break value. If the call to sbr k fails, -1is
returned. When an error has occurred, er r no contains a value indicating the type of error
that has been detected.

cal | oc Functions, _expand Functions, f r ee Functions, hal | oc, hfree, mal | oc
Functions, _nsi ze Functions, r eal | oc Functions
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#i ncl ude <stdio. h>
#i ncl ude <stdlib. h>

#i f defined(M. 86)

#define alloc( x, y ) sbrk( x ); y = sbrk( 0);
#el se

#define alloc( x, y ) y = sbrk( x );

#endi f

void main()
voi d *brk;

#i f defined(M. 86)
al  oc( 0x0000, brk );
[* calling printf will cause an allocation */
printf( "Original break value %\n", brk );
printf( "Current anbl ksiz value %\n", _anblksiz );
al  oc( 0x0000, brk );
printf( "New break value after printf \t\t%\n", brk );
#endi f
al l oc( 0x3100, brk );
printf( "New break value after sbrk( 0x3100 ) \t%\n",
brk );
al  oc( 0x0200, brk );
printf( "New break value after sbrk( 0x0200 ) \t%\n",
brk );
#i f defined(M.I 86)
al l oc( -0x0100, brk );
printf( "New break value after sbrk( -0x0100 ) \t%\n",
brk );
#endi f
}

Classification: WATCOM

Systems: DOS, Windows, Win386, Win32, QNX, 0S/2 1.x, 0S/2 1.x(MT), 0S/2-32
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scanf, wscanf

Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <stdio. h>

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

#i ncl ude <wchar. h>

int wscanf( const wchar_t *format, ... );

The scanf function scansinput from the file designated by st di n under control of the
argument format. The format string is described below. Following the format string is the
list of addresses of itemsto receive values.

Thewscanf functionisidentical to scanf except that it accepts a wide-character string
argument for format.

Thescanf function returns EOF when the scanning is terminated by reaching the end of the
input stream. Otherwise, the number of input arguments for which values were successfully
scanned and stored is returned.

cscanf, f scanf, sscanf,vcscanf, vfscanf, vscanf, vsscanf
To scan adate in the form " Saturday April 18 1987":

#i ncl ude <stdi o. h>

void main()

i nt day, year;
char weekday[ 10], nonth[10];

scanf( "% % % %", weekday, nonth, &day, &year );
}

Format Control String: The format control string consists of zero or more format directives that specify

acceptable input file data. Subsequent arguments are pointers to various types of objects that
are assigned values as the format string is processed.

A format directive can be a sequence of one or more white-space characters, an ordinary
character, or aconversion specifier. An ordinary character in the format string is any
character, other than a white-space character or the percent character (%), that is not part of a
conversion specifier. A conversion specifier is a sequence of charactersin the format string
that begins with a percent character (%) and is followed, in sequence, by the following:

* an optional assignment suppression indicator: the asterisk character (*);

* an optional decimal integer that specifies the maximum field width to be scanned for
the conversion;
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* an optional pointer-type specification: one of "N" or "F";
* an optional type length specification: oneof "h", "I", "L" or "164";

» acharacter that specifies the type of conversion to be performed: one of the
characters "cCdefginopsSux[".

As each format directive in the format string is processed, the directive may successfully
complete, fail because of alack of input data, or fail because of a matching error as defined
by the particular directive. If end-of-file is encountered on the input data before any
characters that match the current directive have been processed (other than leading
white-space where permitted), the directive fails for lack of data. If end-of-file occurs after a
matching character has been processed, the directive is completed (unless a matching error
occurs), and the function returns without processing the next directive. If adirectivefails
because of an input character mismatch, the character is left unread in the input stream.
Trailing white-space characters, including new-line characters, are not read unless matched
by adirective. When aformat directive fails, or the end of the format string is encountered,
the scanning is completed and the function returns.

When one or more white-space characters (space" ", horizontal tab "\t", vertical tab "\v",
form feed "\f", carriage return "\r", new line or linefeed "\n") occur in the format string, input
data up to the first non-white-space character isread, or until no more dataremains. If no
white-space characters are found in the input data, the scanning is complete and the function
returns.

An ordinary character in the format string is expected to match the same character in the
input stream.

A conversion specifier in the format string is processed as follows:

« for conversion types other than "[", "c", "C" and "n", leading white-space characters
are skipped

« for conversion types other than "n", al input characters, up to any specified maximum
field length, that can be matched by the conversion type are read and converted to the
appropriate type of value; the character immediately following the last character to be
matched is left unread; if no characters are matched, the format directive fails

« unless the assignment suppression indicator ("*") was specified, the result of the
conversion is assigned to the object pointed to by the next unused argument (if
assignment suppression was specified, no argument is skipped); the arguments must
correspond in number, type and order to the conversion specifiers in the format string
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A pointer-type specification is used to indicate the type of pointer used to locate the next
argument to be scanned:

F pointer is afar pointer
N pointer is anear pointer

The pointer type defaults to that used for data in the memory model for which the program
has been compiled.

A type length specifier affects the conversion as follows:

*"h" causesa"d", "i", "0", "u" or "x" (integer) conversion to assign the converted value
to an object of type short int orunsi gned short int.

» "h" causes an "f" conversion to assign afixed-point number to an object of type | ong
consisting of a 16-hit signed integer part and a 16-bit unsigned fractional part. The
integer part isin the high 16 bits and the fractional part isin the low 16 hits.

struct fixpt {
unsi gned short fraction; /* Intel architecture! */
signed short integral;

b

struct fixpt fool
{ 0x8000, 1234 };
struct fixpt foo2
{ 0x8000, -1 }; /* represents -0.5 (-1+.5) */

/* represents 1234.5 */

« "h" causes an "n" (read length assignment) operation to assign the number of
characters that have been read to an object of type unsi gned short int.

* "h" causesan "s" operation to convert the input string to an ASCI| character string.
For scanf , this specifier is redundant. For wscanf , this specifier isrequired if the
wide character input string isto be converted to an ASCII character string; otherwise it
will not be converted.

«"[" causesa"d", "i", "0", "u" or "X" (integer) conversion to assign the converted value
to an object of type | ong i nt orunsi gned | ong int.

*"[" causes an "n" (read length assignment) operation to assign the number of
characters that have been read to an object of type unsi gned [ ong i nt.

«"[" causesan "e", "f" or "g" (floating-point) conversion to assign the converted value
to an object of type doubl e.
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«"[" or "w" cause an "s" operation to convert the input string to a wide character string.

For scanf , this specifier isrequired if the input ASCII string is to be converted to a
wide character string; otherwise it will not be converted.

"L" causesad", "i", "0", "u" or "X" (integer) conversion to assign the converted value
to an object of type __i nt 64 or unsi gned __i nt 64 (e.g., %Ld).

"164" causesa"d","i","0", "u" or "x" (integer) conversion to assign the converted
value to an object of type __i nt 64 or unsi gned __i nt 64 (e.g., %l64d). The
"L" specifier provides the same functionality.

"L" causesan "e", "f" or "g" (floating-point) conversion to assign the converted value
to an object of type | ong doubl e.

The valid conversion type specifiers are:

c

ef, 0

Any sequence of charactersin the input stream of the length specified by the field
width, or asingle character if no field width is specified, is matched. The argument
is assumed to point to the first element of a character array of sufficient sizeto
contain the sequence, without aterminating null character ('\0’). For asingle
character assignment, a pointer to a single object of type char is sufficient.

A sequence of multibyte charactersin the input stream is matched. Each multibyte
character is converted to awide character of type wehar _t . The number of wide
characters matched is specified by the field width (1 if no field width is specified).
The argument is assumed to point to the first element of an array of wchar _t of
sufficient size to contain the sequence. No terminating null wide character (L'\0’) is
added. For asingle wide character assignment, a pointer to a single object of type
wchar _t issufficient.

A decimal integer, consisting of an optional sign, followed by one or more decimal
digits, ismatched. The argument is assumed to point to an object of type i nt .

A floating-point number, consisting of an optional sign ("+" or "-"), followed by one
or more decimal digits, optionally containing a decimal-point character, followed by
an optional exponent of the form "e" or "E", an optional sign and one or more
decimal digits, is matched. The exponent, if present, specifies the power of ten by
which the decimal fraction is multiplied. The argument is assumed to point to an
object of type f | oat .

An optional sign, followed by an octal, decimal or hexadecimal constant is matched.
An octal constant consists of "0" and zero or more octal digits. A decimal constant
consists of anon-zero decimal digit and zero or more decimal digits. A
hexadecimal constant consists of the characters "0x" or "0X" followed by one or
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more (upper- or lowercase) hexadecimal digits. The argument is assumed to point
to an object of type i nt .

n No input datais processed. Instead, the number of characters that have already been
read is assigned to the object of type unsi gned i nt that is pointed to by the
argument. The number of items that have been scanned and assigned (the return
value) is not affected by the "n" conversion type specifier.

(o] An octal integer, consisting of an optional sign, followed by one or more (zero or
non-zero) octal digits, is matched. The argument is assumed to point to an object of
typei nt .

p A hexadecimal integer, as described for "x" conversions below, is matched. The

converted value is further converted to avalue of type voi d* and then assigned to
the object pointed to by the argument.

S A sequence of non-white-space charactersis matched. The argument is assumed to
point to the first element of a character array of sufficient size to contain the
sequence and aterminating null character, which is added by the conversion
operation.

S A sequence of multibyte charactersis matched. None of the multibyte charactersin
the sequence may be single byte white-space characters. Each multibyte character
is converted to awide character. The argument is assumed to point to the first
element of an array of wehar _t of sufficient size to contain the sequence and a
terminating null wide character, which is added by the conversion operation.

u An unsigned decimal integer, consisting of one or more decimal digits, is matched.
The argument is assumed to point to an object of type unsi gned i nt.

X A hexadecimal integer, consisting of an optional sign, followed by an optional
prefix "0x" or "0X", followed by one or more (upper- or lowercase) hexadecimal
digits, ismatched. The argument is assumed to point to an object of type i nt .

[clc2...] Thelongest, non-empty sequence of characters, consisting of any of the characters
cl, c2, ... cdledthescanset, inany order, ismatched. c1 cannot bethe
caret character ('). If c1is"]", that character is considered to be part of the
scanset and asecond "]" is required to end the format directive. The argument is
assumed to point to the first element of a character array of sufficient size to contain
the sequence and aterminating null character, which is added by the conversion
operation.

[*clc2...] Thelongest, non-empty sequence of characters, consisting of any characters other
than the characters between the "' and "]", is matched. Aswith the preceding
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conversion, if c1 is"]", it is considered to be part of the scanset and a second "]"
ends the format directive. The argument is assumed to point to the first element of a
character array of sufficient size to contain the sequence and a terminating null
character, which is added by the conversion operation.

For example, the specification % ~\ n] will match an entire input line up to but not
including the newline character.

A conversion type specifier of "%" istreated as a single ordinary character that matches a
single "%" character in theinput data. A conversion type specifier other than those listed
above causes scanning to terminate the function to return.

Theline

scanf ( "%%f %Bhx%", nane, &hexnum &decnum)

with input

some_string 34.555e-3 abcl234

will copy "sonme_string" intothearray name, skip 34. 555e- 3, assign Oxabc to
hexnumand 1234 to decnum Thereturn value will be 3.

The program
#i ncl ude <stdio. h>
voi d main()
char stringl[80], string2[80];
scanf ( "% abcdef ghi j kl mmopqr st uvwxyz"
" ABCDEFGHI JKLMNOPQRSTUVWZ ] % 2s%4 ~\ n] ",
stringl, string2 );
printf( "%\n%\n", stringl, string2 );
with input
They may | ook alike, but they don't performalike.
will assign

"They may | ook alike"
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tostri ngl, skipthecomma (the " % 2s" will match only the comma; the following
blank terminates that field), and assign

" but they don’t performalike."
tostring2.

Classification: scanf is ANSI, wscanf isANS
The F and N modifiers are extensions to ANSI.

Systems.  scanf - All, Netware
wscanf - All
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_scrolltextwindow

Synopsis:

Description:

Returns:

See Also:

890

#i ncl ude <graph. h>
void _FAR _scrolltextwi ndow( short rows );

The _scrol | t ext wi ndowfunction scrolls the linesin the current text window. A text
window is defined with the _set t ext wi ndowfunction. By default, the text window is the
entire screen.

The argument rows specifies the number of rowsto scroll. A positive value means to scroll
the text window up or towards the top of the screen. A negative value meansto scroll the
text window down or towards the bottom of the screen. Specifying a number of rows greater
than the height of the text window is equivalent to clearing the text window with the

_cl ear scr een function.

Two constants are defined that can be used withthe _scr ol | t ext wi ndow function:

_GSCROLLUP the contents of the text window are scrolled up (towards the top of
the screen) by one row

_GSCROLLDOWN the contents of the text window are scrolled down (towards the
bottom of the screen) by one row

The _scrol | t ext wi ndow function does not return a value.

_settextw ndow, cl earscreen, outtext, outmem _settextposition
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Example:

#i ncl ude <coni 0. h>
#i ncl ude <graph. h>
#i ncl ude <stdio. h>

mai n()

{

}

int i;
char buf[ 80 ];

_setvi deonode( _TEXTC30 );
_settextw ndow 5, 20, 20, 40 );

for( i =1; i <= 10; ++i ) {
sprintf( buf, "Line %\n", i );
_outtext( buf );

}

getch();

_scrol | textwi ndow( _GSCROLLDOM );

getch();

_scrol Il textwi ndowm{ _GSCROLLUP );

getch();

_set vi deonode( _DEFAULTMODE );

Classification: _scrolltextwindow is PC Graphics

Systems:

DOS, QNX
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_searchenv, _wsearchenv

Synopsis:

Description:

Returns:
See Also:

Example:

892

#i nclude <stdlib. h>
voi d _searchenv( const char *nane,
const char *env_var,
char *pat hnane );
voi d _wsearchenv( const wchar _t *nane,
const wchar _t *env_var,
wchar _t *pat hnane ) ;

The _sear chenv function searches for the file specified by name in the list of directories
assigned to the environment variable specified by env_var. Common valuesfor env_var are
PATH, LIB and INCLUDE.

The current directory is searched first to find the specified file. If thefileisnot found in the
current directory, each of the directories specified by the environment variable is searched.

The full pathname is placed in the buffer pointed to by the argument pathname. If the
specified file cannot be found, then pathname will contain an empty string.

The _wsear chenv functionisawide-character version of _sear chenv that operates
with wide-character strings.

The _sear chenv function returns no value.
get env, set env, splitpath, putenv

#i ncl ude <stdi o. h>
#i ncl ude <stdlib. h>

voi d display _hel p( FILE *fp )

printf( "display_help T.B.1.\n" );
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void main()

FILE *help_file;
char full _path] _MAX_PATH ];

_searchenv( "watconc. hl p", "PATH', full _path );

if( full _path[0] == "\0" ) {
printf( "Unable to find help file\n" );
} else {

hel p_file = fopen( full _path, "r" );
di spl ay_hel p( help_file );
fclose( help_file);

}
}
Classification: WATCOM
Systems: _searchenv - All
_wsearchenv - DOS, Wndows, Wn386, Wn32, OS/2 1.x(all),
os/ 2- 32
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segread

Synopsis.  #i ncl ude <i 86. h>
voi d segread( struct SREGS *seg_regs );

Description: The segr ead function places the values of the segment registersinto the structure located
by seg_regs.

Returns:; No valueisreturned.
See Also: FP_OFF, FP_SEG MK_FP

Example:  #i ncl ude <stdi o. h>
#i ncl ude <i 86. h>

voi d main()
struct SREGS sregs;
segread( &sregs );
printf( "Current value of CSis %4X\n", sregs.cs );
}

Classification: WATCOM

Systems.  All, Netware
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_selectpalette

Synopsis:

Description:

Returns:

See Also:

#i ncl ude <graph. h>
short _FAR _sel ectpalette( short pal num);

The _sel ect pal et t e function selects the palette indicated by the argument palnum from
the color palettes available. This function is only supported by the video modes
_MRES4COLOR and _VRESNOCOLOR.

Mode _MRES4COLOR supports four palettes of four colors. In each palette, color 0, the
background color, can be any of the 16 possible colors. The color values associated with the
other three pixel values, (1, 2 and 3), are determined by the selected palette.

The following table outlines the available color palettes:

Pal ette Pi xel Val ues
Nurnber 1 2 3
0 green red br own
1 cyan magent a white
2 I'ight green light red yel | ow
3 Iight cyan i ght rmagenta bright white

The _sel ect pal et t e function returns the number of the previously selected palette.

_setvi deonode, _get vi deoconfi g
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Example:  #i ncl ude <coni o. h>
#i ncl ude <graph. h>

mai n()
int x, y, pal

_setvi deonode( _MRESACOLOR );
for(y =05y <2 ++ty ) {
for( x = 0; x <2; ++x ) {
_setcolor( x + 2 * y);
_rectangl e( _GFILLI NTERI OR,
X * 160, y * 100,
(x+1) * 160, (y +1) * 100 );
}

}

for( pal = 0; pal < 4; ++pal ) {
_sel ectpalette( pal );
getch();

_set vi deonode( _DEFAULTMODE );
}

Classification: PC Graphics

Systems: DOS, QNX
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_setactivepage

Synopsis.  #i ncl ude <gr aph. h>
short _FAR _setactivepage( short pagenum);

Description: The _set act i vepage function selects the page (in memory) to which graphics output is
written. The page to be selected is given by the pagenum argument.

Only some combinations of video modes and hardware allow multiple pages of graphicsto
exist. When multiple pages are supported, the active page may differ from the visua page.
The graphics information in the visual page determines what is displayed upon the screen.
Animation may be accomplished by alternating the visual page. A graphics page can be
constructed without affecting the screen by setting the active page to be different than the
visual page.

The number of available video pages can be determined by using the _get vi deoconfi g
function. The default video pageisO.

Returns:.  The _set act i vepage function returns the number of the previous page when the active
pageis set successfully; otherwise, a negative number is returned.

SeeAlso: _getactivepage, _setvi sual page, _get vi sual page, _get vi deoconfi g
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Example:  #i ncl ude <coni o. h>
#i ncl ude <graph. h>

mai n()

i nt ol d_apage;
i nt ol d_vpage;

_setvi deonode( _HRES16COLCR );
ol d _apage = _getactivepage();
ol d vpage = _getvi sual page();
/* draw an ellipse on page 0 */
_setactivepage( 0 );
_setvisual page( 0 );
_ellipse( _GFILLINTERI OR 100, 50, 540, 150 );
/* draw a rectangl e on page 1 */
_setactivepage( 1 );
_rectangl e( _GFILLINTERI OR, 100, 50, 540, 150 );
getch();
/* display page 1 */
_setvisual page( 1);
getch();
_setactivepage( ol d_apage );
_setvisual page( ol d_vpage );
_setvi deonode( _DEFAULTMODE );
}

Classification: PC Graphics

Systems:  DOS, QNX
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_setbkcolor

Synopsis:

Description:

Returns:
See Also:

Example:

#i ncl ude <graph. h>
| ong _FAR _set bkcolor( long color );

The _set bkcol or function sets the current background color to be that of the color
argument. In text modes, the background color controls the area behind each individual
character. 1n graphics modes, the background refersto the entire screen. The default
background color is 0.

When the current video mode is a graphics mode, any pixels with a zero pixel value will
change to the color of the color argument. When the current video mode is atext mode,
nothing will immediately change; only subsequent output is affected.

The _set bkcol or function returns the previous background color.
_get bkcol or

#i ncl ude <coni o. h>
#i ncl ude <graph. h>

long colors[ 16 ] = {
_BLACK, _BLUE, _GREEN, _CYAN,
_RED, _MAGENTA, _BROWN, _WHI TE,
_GRAY, _LIGHTBLUE, _LIGHTGREEN, _LI GHTCYAN,
_LI GHTRED, _LI GHTMAGENTA, _YELLOW BRI CHTWH TE

1
mai n()
| ong ol d_bk;
int bk;
_setvi deonode( _VRES16COLCR );
ol d_bk = _getbkcol or();
for( bk = 0; bk < 16; ++bk ) {
_set bkcolor( colors[ bk ] );
getch();
_set bkcol or( old_bk );
_setvi deonode( _DEFAULTMODE );
}

Classification: PC Graphics

Systems:

DOS, QNX
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setbuf

Synopsis:

Description:

Returns:
See Also;

Example:

#i ncl ude <stdio. h>
void setbuf( FILE *fp, char *buffer );

The set buf function can be used to associate a buffer with the file designated by fp. If this
function is used, it must be called after the file has been opened and before it has been read
or written. If the argument buffer is NULL, then all input/output for the file fp will be
completely unbuffered. If the argument buffer isnot NULL, then it must point to an array
that is at least BUFSI Z charactersin length, and all input/output will be fully buffered.

The set buf function returns no value.
f open, set vbuf

#i ncl ude <stdi o. h>
#i ncl ude <stdlib. h>

void main()

char *buffer;
FI LE *fp;

fp = fopen( "file", "r" );
buffer = (char *) malloc( BUFSI Z );
setbuf( fp, buffer );

[* . *
[* . *
[* . *
fclose( fp );

}

Classification: ANS|

Systems:
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_setcharsize Functions

Synopsis:

Description:

Returns:
See Also:

Example:

#i ncl ude <graph. h>
void _FAR _setcharsize( short height, short width );

void _FAR _setcharsize_w doubl e hei ght, double width );

The _set char si ze functions set the character height and width to the values specified by
the arguments height and width. For the _set char si ze function, the arguments height
and width represent a number of pixels. For the _set char si ze _wfunction, the
arguments height and width represent lengths along the y-axis and x-axis in the window
coordinate system.

These sizes are used when displaying text withthe _grt ext function. The default
character sizes are dependent on the graphics mode selected, and can be determined by the
_gettextsettings function.

The _set char si ze functions do not return avalue.
_grtext, gettextsettings

#i ncl ude <coni o. h>
#i ncl ude <graph. h>

mai n()
struct textsettings ts;

_setvi deonode( _VRES16COLCR );
_gettextsettings( &s );
_grtext( 100, 100, "WATCOM' );
_setcharsize( 2 * ts.height, 2 * ts.width );
_grtext( 100, 300, "G aphics" );
_setcharsize( ts.height, ts.width );
getch();
_setvi deonode( _DEFAULTMODE );

}

produces the following:
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.

WATCOM

Graphics

Classification: PC Graphics

Systems:
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_setcharsize - DOS, QNX
_setcharsize_w - DOS, QNX




_setcharspacing Functions

Synopsis:

Description:

Returns:
See Also:

Example:

#i ncl ude <graph. h>
voi d _FAR _setcharspaci ng( short space );

void _FAR _setcharspaci ng_w( doubl e space );

The _set char spaci ng functions set the current character spacing to have the value of
the argument space. For the _set char spaci ng function, space represents a number of
pixels. Forthe set char spaci ng_wfunction, space represents alength along the x-axis
in the window coordinate system.

The character spacing specifies the additional space to leave between characters when atext
string is displayed with the _gr t ext function. A negative value can be specified to cause
the characters to be drawn closer together. The default value of the character spacing isO.

The _set char spaci ng functions do not return avalue.
_grtext, _gettextsettings

#i ncl ude <coni 0. h>
#i ncl ude <graph. h>

mai n()

{
_setvi deonode( _VRES16COLCR );
_grtext( 100, 100, "WATCOM' );
_setcharspaci ng( 20 );
_grtext( 100, 300, "G aphics" );
getch();
_setvi deonode( _DEFAULTMODE );

}

produces the following:
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Classification: PC Graphics

Systems:
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_setcharspaci ng - DOS, QNX
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_setcliprgn

Synopsis:

Description:

Returns:
See Also:

Example:

#i ncl ude <graph. h>
void _FAR _setcliprgn( short x1, short yl,
short x2, short y2 );

The _set cl i pr gn function restricts the display of graphics output to the clipping region.
Thisregion is arectangle whose opposite corners are established by the physical points
(x1,yl) and (x2,y2).

The _set cl i pr gn function does not affect text output using the _out t ext and
_out memfunctions. To control the location of text output, seethe _set t ext wi ndow
function.

The _set cl i pr gn function does not return avalue.
_settextw ndow, setvi eworg, setvi ewport

#i ncl ude <coni 0. h>
#i ncl ude <graph. h>

mai n()

{
short x1, yl, x2, y2;

_setvi deonode( _VRES16COLCR );
_getcliprgn( &1, &1, &2, &2 );
_setcliprgn( 130, 100, 510, 380 );
_ellipse( _GBORDER, 120, 90, 520, 390 );
getch();
_setcliprgn( x1, yl, x2, y2 );
_setvi deonode( _DEFAULTMODE );

}

Classification: PC Graphics

Systems:

DOS, QNX
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_setcolor

Synopsis:

Description:

Returns:
See Also;

Example:

#i ncl ude <graph. h>
short _FAR _setcolor( short pixval );

The _set col or function sets the pixel value for the current color to be that indicated by
the pixval argument. The current color isonly used by the functions that produce graphics
output; text output with _out t ext usesthe current text color (seethe _set t ext col or
function). The default color value is one less than the maximum number of colorsin the
current video mode.

The _set col or function returns the previous value of the current color.
_getcol or, _settextcol or

#i ncl ude <coni o. h>
#i ncl ude <graph. h>

mai n()
int col, old_col;

_setvi deonode( _VRES16COLCR );

old_col = _getcolor();

for( col = 0; col < 16; ++col ) {
_setcolor( col );
_rectangl e( _GFILLINTERI OR, 100, 100, 540, 380 );
getch();

_setcolor( old_col );
_setvi deonode( _DEFAULTMODE );

}

Classification: PC Graphics

Systems:
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setenv, _setenv, _wsetenv

Synopsis:

Description:

#i ncl ude <env. h>
int setenv( const char *nane,
const char *newal ue,
int overwite );
int _setenv( const char *nane,
const char *newal ue,
int overwite );
int _wsetenv( const wchar _t *nane,
const wchar _t *newal ue,
int overwite );

The environment list consists of a number of environment names, each of which hasavaue
associated with it. Entries can be added to the environment list with the DOS set command
or with the set env function. All entries in the environment list can be displayed by using
the DOS set command with no arguments. A program can obtain the value for an
environment variable by using the get env function.

The set env function searches the environment list for an entry of the form name=value. If
no such string is present, set env adds an entry of the form name=newvalue to the
environment list. Otherwise, if the overwrite argument is non-zero, set env either will
change the existing value to newvalue or will delete the string name=value and add the string
name=newvalue.

If the newvalue pointer isNULL, all strings of the form name=value in the environment list
will be deleted.

The value of the pointer envi r on may change across acall to the set env function.
The set env function will make copies of the strings associated with name and newvalue.

The matching is case-insensitive; all lowercase |etters are treated as if they were in upper
case.

Entries can also be added to the environment list with the DOS set command or with the
put env or set env functions. All entriesin the environment list can be obtained by using
the get env function.

To assign a string to avariable and place it in the environment list:

C>SET | NCLUDE=C: \ WATCOM H

To see what variables are in the environment list, and their current assignments;
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Returns:

Errors:

See Also;

Example:

CSET

COVBPEC=C: \ COMVAND. COM
PATH=C: \ ; C: \ WATCOM

| NCLUDE=C: \ WATCOM H

(0o

The _set env function isidentical to set env. Use _set env for ANSI naming
conventions.

The _wset env function is awide-character version of set env that operates with
wide-character strings.

The set env function returns zero upon successful completion. Otherwise, it will return a
non-zero value and set er r no to indicate the error.

When an error has occurred, er r no contains avalue indicating the type of error that has
been detected.

ENOMEM Not enough memory to allocate a new environment string.

cl ear env, exec Functions, get env, put env, _sear chenv, spawn Functions,
system

The following will change the string assigned to | NCLUDE and then display the new string.
#i ncl ude <stdio. h>
#i nclude <stdlib. h>

#i ncl ude <env. h>

voi d main()

{
char *path;
if( setenv( "INCLUDE', "D:\\WATCOM\H', 1) ==10)
if( (path = getenv( "INCLUDE" )) != NULL )
printf( "1 NCLUDE=%\n", path );
}

Classification: WATCOM

Systems:
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setenv - All
_setenv - Al
_wsetenv - All



_setfillmask

Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <graph. h>
void _FAR _setfillmsk( char _FAR *mask );

The _set fil | mask function setsthe current fill mask to the value of the argument mask.
When the value of the mask argument is NULL, there will be no fill mask set.

Thefill mask is an eight-byte array which isinterpreted as a square pattern (8 by 8) of 64
bits. Each bit in the mask corresponds to a pixel. When aregion isfilled, each point in the
region is mapped onto the fill mask. When abit from the mask is one, the pixel value of the
corresponding point is set using the current plotting action with the current color; when the
bit is zero, the pixel value of that point is not affected.

When thefill mask is not set, afill operation will set al pointsin thefill region to have a
pixel value of the current color. By default, no fill mask is set.

The _setfil | mask function does not return avalue.

_getfillmask, _ellipse, _floodfill, _rectangl e, _pol ygon, _pi e,
_setcol or, _setplotaction

#i ncl ude <coni o. h>
#i ncl ude <graph. h>

char old_mask[ 8 ];
char new_mask[ 8 ] = { 0x81, 0x42, 0x24, 0x18,
0x18, 0x24, 0x42, 0x81 };

mai n()

_setvi deonode( _VRES16COLCR );

_getfillmask( ol d_nmask );

_setfill mask( new_nask );

_rectangl e( _GFILLINTERI OR, 100, 100, 540, 380 );
_setfillmsk( ol d_rmask );

getch();

_setvi deonode( _DEFAULTMODE );

}

produces the following:
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.

Classification: _setfillmask is PC Graphics

Systems: DOS, QNX
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_Setfont

Synopsis:

Description:

#i ncl ude <graph. h>
short _FAR _setfont( char _FAR *opt );

The _set f ont function selects afont from the list of registered fonts (see the

_regi sterfonts function). The font selected becomes the current font and is used
whenever text is displayed with the _out gt ext function. The function will fail if no fonts
have been registered, or if afont cannot be found that matches the given characteristics.

The argument opt is a string of characters specifying the characteristics of the desired font.
These characteristics determine which font is selected. The options may be separated by
blanks and are not case-sensitive. Any number of options may be specified and in any order.
The available options are;

hX character height X (in pixels)

wX character width X (in pixels)

f choose a fixed-width font

p choose a proportional -width font

r choose araster (bit-mapped) font

\ choose a vector font

b choose the font that best matches the options

nXx choose font number X (the number of fontsis returned by the

_regi sterfonts function)
t' facename’ choose a font with specified facename

The facename option is specified asa"'t" followed by afacename enclosed in single quotes.
The available facenames are:

Courier fixed-width raster font with serifs

Helv proportional-width raster font without serifs

Tms Rmn proportional-width raster font with serifs

Script proportional -width vector font that appears similar to hand-writing
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Modern proportional-width vector font without serifs
Roman proportional-width vector font with serifs
When "nX" is specified to select a particular font, the other options are ignored.
If the best fit option ("b") is specified, _set f ont will dwaysbe ableto select afont. The
font chosen will be the one that best matches the options specified. The following
precedence is given to the options when selecting a font:
1. Pixel height (higher precedenceis given to heights less than the specified height)
2. Facename
3. Pixel width

4.  Font type (fixed or proportional)

When apixel height or width does not match exactly and a vector font has been selected, the
font will be stretched appropriately to match the given size.

Returns:  The _set f ont function returns zero if successful; otherwise, (-1) is returned.

SeeAlso:  _registerfonts, unregisterfonts, getfontinfo, _outgtext,
_get gt ext ext ent, _set gt ext vect or, _get gt ext vect or
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Example:

#i ncl ude <coni 0. h>
#i ncl ude <stdi o. h>
#i ncl ude <graph. h>

mai n()

L
int i, n
char buf[ 10 ]

_set vi deonode(

n = _registerf

for( i =0; i
sprintf( b
_setfont(
_nmoveto( 1
_out gt ext (
getch();
_clearscre

}

_VRES16COLCR ) ;
onts( "*.fon" );
<n; ++i ) {

uf, "n%", i );

buf );
00, 100 );

"WATCOM Gr aphi cs" );

en( _GCLEARSCREEN ) ;

—unregi sterfonts();

_set vi deonode(

}

Classification: PC Graphics

Systems:

DOS, QNX

_DEFAULTMODE ) ;
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_setgtextvector

Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <graph. h>
struct xycoord _FAR _setgtextvector( short x, short y );

The _set gt ext vect or function sets the orientation for text output used by the

_out gt ext function to the vector specified by the arguments ( x, y) . Each of the
arguments can have avalue of -1, 0 or 1, allowing for text to be displayed at any multiple of
a45-degree angle. The default text orientation, for normal |eft-to-right text, is the vector
(1,0).

The _set gt ext vect or function returns, asan xycoor d structure, the previous value of
the text orientation vector.

_registerfonts, _unregi sterfonts, _setfont, _getfontinfo,
_out gt ext, _get gt ext ext ent, _get gt ext vect or

#i ncl ude <coni o. h>
#i ncl ude <graph. h>

mai n()

}

struct xycoord ol d_vec;

_setvi deonode( _VRES16COLCR );
ol d_vec = _getgtextvector();
_setgtextvector( 0, -1);
_nmoveto( 100, 100 );

_out gtext ( "WATCOM G aphi cs" );
_setgtextvector( ol d_vec. xcoord,
getch();

_setvi deonode( _DEFAULTMODE );

Classification: PC Graphics

Systems:
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setjmp

Synopsis:

Description:

Returns:

See Also;

Example:

#i ncl ude <setj nmp. h>
int setjnmp( jnp_buf env );

The set j np function savesits calling environment inits j mp_buf argument, for
subsequent use by the | ongj np function.

In some cases, error handling can be implemented by using set j np to record the point to
which areturn will occur following an error. When an error is detected in a called function,
that function uses | ongj np to jump back to the recorded position. The original function
which called set j mp must still be active (it cannot have returned to the function which
caled it).

Specia care must be exercised to ensure that any side effects that are left undone (allocated
memory, opened files, etc.) are satisfactorily handled.

Theset j np function returns zero when it isinitially called. The return value will be
non-zero if the return isthe result of acall to the | ongj np function. Ani f statementis
often used to handl e these two returns. When the return value is zero, the initial call to
set j nmp has been made; when the return value is non-zero, areturn froma | ongj np has
just occurred.

| ongj mp

#i ncl ude <stdio. h>
#i ncl ude <setj nmp. h>

j mp_buf env;
rtn()

printf( "about to |ongjnp\n" );
| ongj np( env, 14 );
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void main()

int ret_val = 293;

if( 0 == ret_val = setjnmp( env ) ) ) {
printf( "after setjnp %\n", ret_val );
rtn();
printf( "back fromrtn %\n", ret _val );

} else {
printf( "back fromlongjnp %\ n", ret_val );

}
}

produces the following:

after setjnp O
about to |ongjnp
back from Il ongjnp 14

Classification: ANS|

Systems: MACRO
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_setlinestyle

Synopsis:

Description:

Returns:
See Also:

Example:

#i ncl ude <graph. h>
void _FAR _setlinestyle( unsigned short style );

The _set | i nestyl e function sets the current line-style mask to the value of the style
argument.

The line-style mask determines the style by which lines and arcs are drawn. The mask is
treated as an array of 16 bits. Asalineisdrawn, apixel at atime, the bitsin thisarray are
cyclically tested. When abit in the array is 1, the pixel value for the current point is set using
the current color according to the current plotting action; otherwise, the pixel value for the
point is left unchanged. A solid line would result from avalue of 0xFFFF and a dashed line
would result from avaue of OXFOFO

The default line style mask is Ox FFFF
The _set | i nest yl e function does not return avalue.
_getlinestyle, _lineto, _rectangle, _polygon, _setplotaction

#i ncl ude <coni o. h>
#i ncl ude <graph. h>

#def i ne DASHED Oxf Of O
mai n()
unsi gned ol d_styl e;

_setvi deonode( _VRES16COLCR );

old_style = _getlinestyle();

_setlinestyle( DASHED );

_rectangl e( _GBORDER, 100, 100, 540, 380 );
_setlinestyle( old_style );

getch();

_setvi deonode( _DEFAULTMODE );

}

produces the following:
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Classification: PC Graphics

Systems: DOS, QNX
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setlocale, _wsetlocale

Synopsis:

Description:

Returns:

See Also:

#i ncl ude <l ocal e. h>
char *setlocal e( int category, const char *locale );
wchar _t *_wsetl ocal e( int category, const wchar_t *locale);

The set | ocal e function selects a portion of a program’ s locale according to the category
given by category and the local e specified by locale. A locale affects the collating sequence
(the order in which characters compare with one another), the way in which certain
character-handling functions operate, the decimal-point character that is used in formatted
input/output and string conversion, and the format and names used in the time string
produced by the st r f t i me function.

Potentially, there may be many such environments. Watcom C/C++ supports only the " C"
locale and so invoking this function will have no effect upon the behavior of a program at
present.

The possible values for the argument category are as follows:

Category Meaning

LC ALL select entire environment

LC COLLATE select collating sequence

LC CTYPE select the character-handling

LC MONETARY select monetary formatting information
LC NUMERIC select the numeric-format environment
LC_TIME select the time-related environment

At the start of a program, the equivalent of the following statement is executed.
setl ocal e( LC_ALL, "C' );

The _wset | ocal e function is awide-character version of set | ocal e that operates with
wide-character strings.

If the selection is successful, astring is returned to indicate the locale that was in effect
before the function was invoked; otherwise, a NULL pointer is returned.

strcoll,strftinme,strxfrm
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Example:

#i ncl ude <stdi o. h>
#i ncl ude <string. h>
#i ncl ude <l ocal e. h>

char src[] ={ "A sanple STRING' };
char dst[20];

voi d main()

char *prev_| ocal e;
size_t len;

/* set native |locale */
prev_|l ocale = setlocale( LC_ALL, "" );
printf( "%\n", prev_locale);
len = strxfrnm( dst, src, 20 );
printf( "% (%)\n", dst, len);
}

produces the following:

C
A sanpl e STRI NG (15)

Classification: setlocaleis ANSI, POSIX 1003.1, wsetlocaleisnot ANSI

Systems:
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_set_matherr

Synopsis:

Description:

#i ncl ude <math. h>
void _set _matherr( int (*rtn)( struct exception *err_info ) )

The default mat her r function supplied in the library can be replaced so that the application
can handle mathematical errors. To do this, the _set _nmat her r function must be called
with the address of the new mathematical error handling routine.

Note: Under some systems, the default math error handler can be replaced by providing a
user-written function of the same name, mat her r, and using linking strategies to replace
the default handler. Under PenPoint, the default handler is bound into adynamic link library
and can only be replaced by notifying the C library with acall tothe _set _nat herr
function.

A program may contain a user-written version of mat her r to take any appropriate action
when an error is detected. When zero is returned by the user-written routine, an error
message will be printed upon st der r and er r no will be set as was the case with the
default function. When anon-zero valueis returned, no message is printed and er r no isnot
changed. Thevalue err _i nf o- >r et val isused asthereturn value for the functionin
which the error was detected.

When called, the user-written math error handler is passed a pointer to a structure of type
struct excepti on which containsinformation about the error that has been detected:

struct exception

{ int type; /* TYPE OF ERROR */
char *nane; /* NAME OF FUNCTI ON */
doubl e argil; /* FI RST ARGUMENT TO FUNCTION  */
doubl e arg2; /* SECOND ARGUMENT TO FUNCTION */
doubl e retval ; /* DEFAULT RETURN VALUE */

b

Thet ype field will contain one of the following values:

Value Meaning

DOMAIN A domain error has occurred, suchas sqrt (- 1e0) .
SING A singularity will result, such as pow( 0e0, - 2) .
OVERFLOW An overflow will result, such as pow( 10e0, 100) .
UNDERFLOW An underflow will result, such as pow( 10e0, - 100) .

921



_set_matherr

Returns:

Example:

TLOSS Total loss of significance will result, such as exp( 1000) .
PLOSS Partial loss of significance will result, such as si n( 10e70) .

The nane field points to a string containing the name of the function which detected the
error. Thefieldsar g1 and ar g2 (if required) give the values which caused the error. The
fieldr et val containsthe value which will be returned by the function. This value may be
changed by a user-supplied version of the _set _nmat her r function.

The _set _mat herr function returns no value.

#i ncl ude <stdi o. h>
#i ncl ude <string. h>
#i ncl ude <mat h. h>

/* Denonstrate error routine in which negative */
/* arguments to "sqrt" are treated as positive */

static int my_matherr( struct exception *err );
voi d main()

_set _matherr( &ny_matherr );
printf( "%\n", sqrt( -5e0 ) );
exit( 0);

int ny_matherr( struct exception *err )

if( strenp( err->name, "sqrt" ) == 0 ) {
if( err->type == DOVAIN ) {
err->retval = sqgrt( -(err->argl) );
return( 1 );
} else
return( 0 );
} else
return( 0 );

}

Classification: WATCOM

Systems:
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_setmbcp

Synopsis.  #i ncl ude <nbct ype. h>
int _setnbcp( int codepage );

Description: The _set mbcp function sets the current code page number.

Returns.  The _set nbcp function returns zero if the code page is set successfully. If aninvalid code
page value is supplied for codepage, the function returns -1 and the code page setting is
unchanged.

SeeAlso:  _get nbcp, _nbbt onbc, _nbcji st oj ns, _nbcj nst oj i s, _nbct onbb,
_i smbbal num _i snbbal pha, _i smbbgr aph, _i snbbkal num _i snbbkal pha,
_i snmbbkana, _i snbbkpri nt, _i snbbkpunct, _i snbbl ead, _i snmbbprint,
_i smbbpunct, _i snbbtrail, nbbtonbc, nbcjistojnms, nbcjnstojis,
_nmbct onrbb, nbbt ype

Example:  #i ncl ude <stdi o. h>
#i ncl ude <nbctype. h>

voi d main()
printf( "%\ n", _setnbcp( 932 ) );

printf( "%\ n", _getnmbcp() );
}

produces the following:

0
932

Classification: WATCOM

Systems:  DOS, Windows, Win386, Win32, OS2 1.x(all), 0S/2-32
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setmode

Synopsis.  #i ncl ude <i 0. h>
#i ncl ude <fcntl. h>
int setnode( int handle, int node );

Description: The set node function sets, at the operating system level, the translation mode to be the
value of mode for the file whose file handle is given by handle. The mode, defined in the
<f cnt | . h> header file, can be one of:

Mode Meaning

O TEXT On input, a carriage-return character that immediately precedes a linefeed
character isremoved from the datathat isread. On output, a
carriage-return character isinserted before each linefeed character.

O_BINARY Datais read or written unchanged.

Returns: If successful, the set node function returns the previous mode that was set for thefile;
otherwise, -1 isreturned. When an error has occurred, er r no contains avalue indicating
the type of error that has been detected.

SeeAlso: chsi ze, cl ose, creat, dup, dup2, eof , exec Functions, f dopen, fil el engt h,
fileno,fstat, _grow_handl es,isatty,| seek, open,read, sopen, stat,
tell,wite,umask

Example:  #i ncl ude <stdi o. h>
#i ncl ude <fcntl. h>
#i ncl ude <io. h>

voi d main()

{
FI LE *fp;
| ong count;
fp = fopen( "file", "rb" );
if( fp !'= NULL ) {
setnmode( fileno( fp ), O.BI NARY );
count = OL;
while( fgetc( fp ) != EOF ) ++count;
printf( "File contains % u characters\n",
count );
fclose( fp);
}
}
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Classification: WATCOM

Systems.  All, Netware
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set new_handler, _set new_handler

Synopsis:

Description:

Returns:

See Also:

Example:

926

#i ncl ude <new. h>
PFV set _new_handl er ( PFV pNewHandl er );
PFU _set _new_handl er ( PFU pNewHandl er );

The set _new_handl er functions are used to transfer control to a user-defined error
handler if the new operator failsto allocate memory. The argument pNewHandler isthe
name of afunction of type PFV or PFU.

Type Description

PFV Pointer to afunction that returns voi d (i.e., returns nothing) and takes
an argument of type voi d (i.e., takes no argument).

PFU Pointer to afunction that returns i nt and takes an argument of type
unsi gned which isthe amount of space to be allocated.

In amulti-threaded environment, handlers are maintained separately for each process and
thread. Each new process lacks installed handlers. Each new thread gets a copy of its parent
thread’ s new handlers. Thus, each process and thread isin charge of its own free-store error
handling.

Theset _new_handl er functions return a pointer to the previous error handler so that the
previous error handler can be reinstated at alater time.

The error handler specified astheargumentto _set _new_handl er returns zero
indicating that further attempts to allocate memory should be halted or non-zero to indicate
that an allocation request should be re-attempted.

_bfreeseg, _bheapseg, call oc,free,mall oc,real | oc

#i ncl ude <stdi o. h>
#i ncl ude <new. h>

#if defined(__386__)

const size_t MenBl ock = 8192;
#el se
const size_t MenBl ock = 2048;
#endi f



set_new_handler, _set new_handler

/*
Pre-all ocate a nenory bl ock for denonstration
pur poses. The out-of-nenory handler will return
it to the systemso that "new' can use it.

*/

long *failsafe = new | ong[ MenBl ock] ;

/*
Decl are a custom zed function to handl e nenory

all ocation failure.
*/

i nt out _of _menory_handl er( unsigned size )

printf( "Allocation failed, " );
printf( "% bytes not available.\n", size );
/* Rel ease pre-allocated menory if we can */
if( failsafe == NULL ) {
printf( "Halting allocation.\n" );
/* Tell new to stop allocation attenpts */
return( 0 );
} else {
delete fail safe;
fail safe = NULL;
printf( "Retrying allocation.\n" );
/* Tell newto retry allocation attenpt */
return( 1);
}
}

void main( void )

{

int i;

/* Regi ster existence of a new nenory handler */
_set _new_handl| er ( out _of _nenory_handl er );
| ong *prendunp = new | ong[ MenBl ock] ;
for( i=1; prmendunp != NULL; i++ ) {
prrendunp = new | ong[ MenBl ock] ;
i f( prendunp !'= NULL )
printf( "Another block allocated %d\n", i );

}

Classification: WATCOM
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Systems: set _new_handl er - All, Netware
_set _new_handler - All, Netware
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_setpixel Functions

Synopsis.  #i ncl ude <gr aph. h>
short _FAR _setpixel ( short x, short y );

short _FAR _set pi xel _.w( doubl e x, double y );

Description: The _set pi xel function setsthe pixel value of the point ( x, y) using the current plotting
action with the current color. The _set pi xel function usesthe view coordinate system.
The _set pi xel _wfunction uses the window coordinate system.

A pixel valueis associated with each point. The values range from O to the number of colors
(less one) that can be represented in the palette for the current video mode. The color
displayed at the point isthe color in the palette corresponding to the pixel number. For
example, apixel value of 3 causes the fourth color in the palette to be displayed at the point
in question.

Returns:.  The _set pi xel functionsreturn the previous value of the indicated pixel if the pixel value
can be set; otherwise, (-1) is returned.

SeeAlso:  _get pi xel , _setcol or, _setpl otaction

Example:  #i ncl ude <coni o. h>
#i ncl ude <graph. h>
#i nclude <stdlib. h>

mai n()
int x, vy;
unsi gned i ;

_setvi deonode( _VRES16COLCR );
_rectangl e( _GBORDER, 100, 100, 540, 380 );
for( i =0; i <= 60000; ++i ) {

X 101 + rand() % 439;
y 101 + rand() % 279;
_setcolor( _getpixel( x, y) +1);
_setpixel ( x, y );

}
getch();
_setvi deonode( _DEFAULTMODE );

}
Classification: _setpixel is PC Graphics

Systems: _setpixel - DCS, ONX
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_setpi xel _w - DCS, Q\X
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_setplotaction

Synopsis:

Description:

Returns:

See Also:

#i ncl ude <graph. h>
_FAR _setplotaction( short action );

short

The _set pl ot act i on function sets the current plotting action to the value of the action

argument.

The drawing functions cause pixels to be set with a pixel value. By default, the value to be
set is obtained by replacing the original pixel value with the supplied pixel value.
Alternatively, the replaced value may be computed as a function of the original and the

supplied pixel vaues.

The plotting action can have one of the following values:

_GPSET

_GAND

_GOR

_GXOR

replace the original screen pixel value with the supplied pixel
value

replace the original screen pixel value with the bitwise and of the
original pixel value and the supplied pixel value

replace the original screen pixel value with the bitwise or of the
original pixel value and the supplied pixel value

replace the original screen pixel value with the bitwise
exclusive-or of the original pixel value and the supplied pixel
value. Performing this operation twice will restore the original
screen contents, providing an efficient method to produce
animated effects.

The previous value of the plotting action is returned.

_getplotaction
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Example:  #i ncl ude <coni o. h>
#i ncl ude <graph. h>

mai n()
int old_act;

_setvi deonode( _VRES16COLCR );

old _act = _getplotaction();
_setplotaction( _GPSET );

_rectangl e( _GFILLINTERIOR 100, 100, 540,

getch();

_setplotaction( _GXOR);

_rectangl e( _GFILLINTERI OR, 100, 100, 540,
getch();

_setplotaction( old_act );

_setvi deonode( _DEFAULTMODE );

}
Classification: PC Graphics

Systems: DOS, QNX
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_Settextalign

Synopsis:

Description:

Returns:

See Also;

#i ncl ude <graph. h>
void _FAR _settextalign( short horiz, short vert );

The _sett ext al i gn function sets the current text alignment to the values specified by
the arguments horiz and vert. When text is displayed withthe _grt ext function, itis
aligned (justified) horizontally and vertically about the given point according to the current
text alignment settings.

The horizontal component of the alignment can have one of the following values:

_NORMAL use the default horizontal alignment for the current setting of the
text path

_LEFT the text string is left justified at the given point

_CENTER the text string is centred horizontally about the given point

_RIGHT the text string is right justified at the given point

The vertical component of the alignment can have one of the following values:

_NORMAL use the default vertical alignment for the current setting of the text
path

_TOP the top of the text string is aligned at the given point

_CAP the cap line of the text string is aligned at the given point

_HALF the text string is centred vertically about the given point

_BASE the base line of the text string is aligned at the given point

_BOTTOM the bottom of the text string is aligned at the given point

The default isto use _LEFT alignment for the horizontal component unless the text path is
_PATH_LEFT, inwhichcase _RI GHT alignment isused. The default value for the vertical
component is _TOP unless the text path is _PATH_UP, inwhich case _BOTTOMalignment
is used.

The _set t ext al i gn function does not return avalue.

_grtext, _gettextsettings

933



_Settextalign

Example:  #i ncl ude <coni o. h>
#i ncl ude <graph. h>

mai n()

_setvi deonode( _VRES16COLCR );
_grtext( 200, 100, "WATCOM' );
_set pi xel ( 200, 100 );
_settextalign( _CENTER, _HALF );
_grtext( 200, 200, "G aphics" );
_set pi xel ( 200, 200 );

getch();

_setvi deonode( _DEFAULTMODE );

}

produces the following:

-

WATCOM

Graphics

\

Classification: PC Graphics

Systems: DOS, QNX
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_settextcolor

Synopsis:

Description:

Returns:

See Also:

#i ncl ude <graph. h>
short _FAR _settextcol or( short pixval );

The _sett ext col or function sets the current text color to be the color indicated by the
pixel value of the pixval argument. Thisisthe color value used for displaying text with the
_outt ext and _out nemfunctions. Usethe _set col or function to change the color of
graphics output. The default text color value is set to 7 whenever anew video modeis
selected.

The pixel value pixval isanumber in the range 0-31. Colorsin the range 0-15 are displayed
normally. Intext modes, blinking colors are specified by adding 16 to the normal color
values. The following table specifies the default colorsin color text modes.

Pi xel Col or Pi xel Col or
val ue val ue
0 Bl ack 8 G ay
1 Bl ue 9 Li ght Bl ue
2 G een 10 Li ght Green
3 Cyan 11 Li ght Cyan
4 Red 12 Li ght Red
5 Magent a 13 Li ght Magenta
6 Br own 14 Yel | ow
7 White 15 Bright Wite

The _set t ext col or function returns the pixel value of the previous text color.

_gettextcol or, outtext, outnmem _setcol or
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Example:  #i ncl ude <coni o. h>
#i ncl ude <graph. h>

mai n()
int old_col;
| ong ol d_bk;

}

_setvi deonode( _TEXTC30 );
old col = _gettextcolor();
ol d_bk = _getbkcolor();
_settextcolor( 7 );
_setbkcolor( _BLUE );

_outtext( " WATCOM \ nGr aphi cs"

_settextcolor( old_col );
_setbkcol or( old_bk );
getch();

_setvi deonode( _DEFAULTMODE );

Classification: PC Graphics

Systems: DOS, QNX
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_settextcursor

Synopsis.  #i ncl ude <gr aph. h>
short _FAR _settextcursor( short cursor );

Description: The _sett ext cur sor function sets the attribute, or shape, of the cursor in text modes.
The argument cursor specifies the new cursor shape. The cursor shapeis selected by
specifying the top and bottom rows in the character matrix. The high byte of cursor specifies
the top row of the cursor; the low byte specifies the bottom row.

Some typical values for cursor are:

Cur sor Shape

0x0607 nor mal underline cursor
0x0007 full bl ock cursor

0x0407 hal f - hei ght bl ock cursor
0x2000 no cursor

Returns:  The _sett ext cur sor function returns the previous cursor shape when the shapeis set
successfully; otherwise, (-1) is returned.

SeeAlso:  _gettextcursor, _di spl aycursor

Example:  #i ncl ude <coni o. h>
#i ncl ude <graph. h>

mai n()
i nt ol d_shape;

ol d_shape = _gettextcursor();
_settextcursor( 0x0007 );
_outtext( "\nBlock cursor" );
getch();

_settextcursor( 0x0407 );
_outtext( "\nHalf height cursor" );
getch();

_settextcursor( 0x2000 );
_outtext( "\nNo cursor" );
getch();

_settextcursor( ol d_shape );

}

Classification: PC Graphics
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Systems:  DOS, QNX
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_settextorient

Synopsis.  #i ncl ude <gr aph. h>
void _FAR _settextorient( short vecx, short vecy );

Description: The _sett ext ori ent function setsthe current text orientation to the vector specified by
the arguments ( vecx, vecy) . Thetext orientation specifies the direction of the base-line
vector when atext string is displayed with the _grt ext function. The default text
orientation, for normal left-to-right text, is the vector (1, 0) .

Returns: The _set t ext ori ent function does not return avalue.
SeeAlso: _grtext, _gettextsettings

Example:  #i ncl ude <coni o. h>
#i ncl ude <graph. h>

mai n()

_setvi deonode( _VRES16COLCR );
_grtext( 200, 100, "WATCOM' );
_settextorient( 1, 1);
_grtext( 200, 200, "G aphics" );
getch();
_set vi deonode( _DEFAULTMODE );

}

produces the following:
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Classification: PC Graphics

Systems: DOS, QNX
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_Settextpath

Synopsis:

Description:

Returns:
See Also;

Example:

#i ncl ude <graph. h>
void _FAR _settextpath( short path );

The _set t ext pat h function sets the current text path to have the value of the path
argument. The text path specifies the writing direction of the text displayed by the

_grtext function. The argument can have one of the following values:

_PATH_RIGHT subsequent characters are drawn to the right of the previous
character

_PATH_LEFT subsequent characters are drawn to the left of the previous
character

_PATH_UP subsequent characters are drawn above the previous character

_PATH_DOWN subsequent characters are drawn below the previous character

The default value of the text path is _PATH_RI GHT.

The _set t ext pat h function does not return avalue.

_grtext, _gettextsettings

#i ncl ude <coni o. h>
#i ncl ude <graph. h>

mai n()

_setvi deonode( _VRES16COLCR );
_grtext( 200, 100, "WATCOM' );
_settextpath( _PATH_DOM );
_grtext( 200, 200, "G aphics" );
getch();
_setvi deonode( _DEFAULTMODE );

}

produces the following:
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Classification: PC Graphics

Systems: DOS, QNX
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_Settextposition

Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <graph. h>
struct rccoord _FAR _settextposition( short row,
short col );

The _sett ext posi ti on function setsthe current output position for text to be
(row, col ) wherethispositionisin terms of characters, not pixels.

The text position is relative to the current text window. It defaults to the top left corner of
the screen, (1, 1) , when anew video mode is selected, or when anew text window is set.
The position is updated as text is drawn with the _out t ext and _out memfunctions.

Note that the output position for graphics output differs from that for text output. The output
position for graphics output can be set by use of the _novet o function.

Also note that output to the standard output file, st dout , isline buffered by default. It
may be necessary to flush the output stream using f f | ush( stdout ) afteraprintf
call if your output does not contain a newline character. Mixing of callsto _outt ext and
print f may cause overlapped text since _out t ext usesthe output position that was set
by _sett ext position.

The _set t ext posi ti on functionreturns, asan r ccoor d structure, the previous output
position for text.

_gettextposition, _outtext, _outnmem _settextw ndow, _nmovet o

#i ncl ude <coni o. h>
#i ncl ude <graph. h>

mai n()
struct rccoord ol d_pos;

_setvi deonode( _TEXTC80 );

ol d_pos = _gettextposition();
_settextposition( 10, 40 );

_outtext( "WATCOM G aphi cs" );
_settextposition( old_pos.row, old pos.col );
getch();

_setvi deonode( _DEFAULTMODE );

}

Classification: PC Graphics
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Systems:  DOS, QNX
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_settextrows

Synopsis:

Description:

Returns:

See Also:

#i ncl ude <graph. h>
short _FAR _settextrows( short rows );

The _set t ext r ows function selects the number of rows of text displayed on the screen.
The number of rowsis specified by the argument rows. Computers equipped with EGA,
MCGA and VGA adapters can support different numbers of text rows. The number of rows
that can be selected depends on the current video mode and the type of monitor attached.

If the argument rows has the value _ MAXTEXTROWS, the maximum number of text rows
will be selected for the current video mode and hardware configuration. In text modes the
maximum number of rowsis 43 for EGA adapters, and 50 for MCGA and VGA adapters.
Some graphics modes will support 43 rows for EGA adapters and 60 rows for MCGA and
VGA adapters.

The _set t ext r ows function returns the number of screen rows when the number of rows
is set successfully; otherwise, zero is returned.

_getvi deoconfi g, _set vi deonode, _set vi deonoder ows
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Example:  #i ncl ude <coni o. h>
#i ncl ude <graph. h>
#i ncl ude <stdio. h>

int valid rows[] = {
14, 25, 28, 30,
34, 43, 50, 60

b
mai n()
int i, j, rows;
char buf[ 80 ];
for( i =0; i <8 ++i ) {
rows = valid_rows[ i ];
if( _settextrows( rows ) ==rows ) {
for( j =1; j <=rows; ++ ) {
sprintf( buf, "Line %", j );
_settextposition( j, 1);
_outtext( buf );
}
getch();
}
_setvi deonode( _DEFAULTMODE );
}

Classification: PC Graphics

Systems: DOS, QNX
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_settextwindow

Synopsis:

Description:

Returns:
See Also:

Example:

#i ncl ude <graph. h>
void _FAR _settextwi ndow( short rowl, short col 1,
short row2, short col2 );

The _set t ext wi ndowfunction sets the text window to be the rectangle with atop left
corner at (r owl, col 1) and abottom right corner at (r ow2, col 2) . These coordinates
arein terms of characters not pixels.

Theinitia text output positionis (1, 1) . Subsequent text positions are reported (by the
_gettext posi ti on function) and set (by the _out t ext, _out memand
_settextposition functions) relative to this rectangle.

Text is displayed from the current output position for text proceeding along the current row
and then downwards. When the window is full, the lines scroll upwards one line and then
text is displayed on the last line of the window.

The _set t ext wi ndowfunction does not return a value.
_gettextposition, _outtext, _outnem _settextposition

#i ncl ude <coni o. h>
#i ncl ude <graph. h>
#i ncl ude <stdi o. h>

mai n()

int i;
short r1, cl, r2, c2;
char buf[ 80 ];

_setvi deonode( _TEXTC80 );

_gettextwi ndow( &rl, &cl, &r2, &c2 );

_settextwi ndowm( 5, 20, 20, 40 );

for( i =1; i <= 20; ++i ) {
sprintf( buf, "Line %\n", i );
_outtext( buf );

}

getch();

_settextwindow( rl1, cl, r2, c2);
_setvi deonode( _DEFAULTMODE );

}

Classification: PC Graphics
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Systems:  DOS, QNX
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setvbuf

Synopsis.  #i ncl ude <stdi o. h>
i nt setvbuf( FILE *fp,
char *buf,
i nt node,
size_t size );

Description: The set vbuf function can be used to associate a buffer with the file designated by fp. If
thisfunction is used, it must be called after the file has been opened and before it has been
read or written. The argument mode determines how the file fp will be buffered, asfollows:
Mode Meaning
_|OFBF causes input/output to be fully buffered.

_|OLBF causes output to be line buffered (the buffer will be flushed when a new-line
character iswritten, when the buffer is full, or when input is requested.

_|ONBF causes input/output to be completely unbuffered.

If the argument buf isnot NULL, the array to which it points will be used instead of an
automatically allocated buffer. The argument size specifies the size of the array.

Returns; The set vbuf function returns zero on success, or anon-zero value if aninvalid valueis
given for mode or size.

SeeAlso:  fopen, set buf

Example:  #i ncl ude <stdi o. h>
#i ncl ude <stdlib. h>

voi d main()

{

char *buf;
FI LE *fp;

fp = fopen( "file", "r" );

buf = (char *) malloc( 1024 );
setvbuf ( fp, buf, _IOFBF, 1024 );

}

Classification: ANS|

Systems:  All, Netware
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_setvideomode

Synopsis.  #i ncl ude <gr aph. h>
short _FAR _setvi deonpde( short node );

Description: The _set vi deonpde function sets the video mode according to the value of the mode
argument. The value of mode can be one of the following:

Mbde Type Si ze Col ors Adapt er

_MAXRESMODE  (graphi cs npde with highest resol ution)
_MAXCOLORMODE ( graphics nbde with nost col ors)
_DEFAULTMODE (restores screen to original node)
_TEXTBWAO MT 40 x 25 16 MDPA, HGC, VGA, SVGA

_TEXTCA40 CT 40 x 25 16 CGA, EGA, MCGA, VGA, SVGA
_TEXTBWBO MT 80 x 25 16 MDPA, HGC, VGA, SVGA
_TEXTC80 CT 80 x 25 16 CGA, EGA, MCGA, VGA, SVGA
_MRES4ACOLOR C, G 320 x 200 4 CGA, EGA, MCGA, VGA, SVGA
_MRESNOCOLOR C, G 320 x 200 4 CGA, EGA, MCGA, VGA, SVGA
_HRESBW C, G 640 x 200 2 CGA, EGA, MCGA, VGA, SVGA
_TEXTMONO MT 80 x 25 16 MDPA, HGC, VGA, SVGA
_HERCMONO MG 720 x 350 2 HGC

_MRES16COLOR C,G 320 x 200 16 EGA, VGA, SVGA
_HRES16COLOR C, G 640 x 200 16 EGA, VGA, SVGA
_ERESNOCOLOR M G 640 x 350 4 EGA, VGA, SVGA
_ERESCOLOR C, G 640 x 350 4/16 EGA VGA SVGA
_VRES2COLCR C, G 640 x 480 2 MCGA, VGA, SVGA
_VRES16COLOR C, G 640 x 480 16  VGA SVGA
_MRES256COLOR C, G 320 x 200 256 MCGA, VGA, SVGA
_URES256COLOR C,G 640 x 400 256 SVGA

_VRES256COLOR C,G 640 x 480 256 SVGA

_SVRES16COLOR C,G 800 x 600 16 SVGA

_SVRES256COLOR C,G 800 x 600 256 SVGA

_XRES16COLOR C, G 1024 x 768 16 SVGA

_XRES256COLOR C, G 1024 x 768 256 SVGA

In the preceding table, the Type column contains the following letters:

M indicates monochrome; multiple colors are shades of grey

C indicates color

G indicates graphics mode; sizeisin pixels

T indicates text mode; sizeisin columns and rows of characters
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_setvideomode

The Adapter column contains the following codes:

MDPA IBM Monochrome Display/Printer Adapter
CGA IBM Color Graphics Adapter

EGA IBM Enhanced Graphics Adapter

VGA IBM Video Graphics Array

MCGA IBM Multi-Color Graphics Array

HGC Hercules Graphics Adapter

SVGA SuperVGA adapters

The modes _ MAXRESMODE and _MAXCOL ORMODE will select from among the video modes
supported by the current graphics adapter the one that has the highest resolution or the
greatest number of colors. The video mode will be selected from the standard modes, not
including the SuperVGA modes.

Selecting a new video mode resets the current output positions for graphics and text to be the
top left corner of the screen. The background color isreset to black and the default color
valueis set to be one less than the number of colors in the selected mode.

Returns: The _set vi deonbde function returns the number of text rows when the new mode is
successfully selected; otherwise, zero is returned.

SeeAlso:  _getvideoconfig, _settextrows, _setvi deonoder ows
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_setvideomode

Example:

952

#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude

mai n()
i nt
stru
char

<coni o. h>
<gr aph. h>
<stdi o. h>
<stdlib. h>

node;
ct videoconfig vc;
buf[ 80 ];

_get vi deoconfig( &vc );

/* select "best" video npde */
switch( vc.adapter ) {
case _VGA :
case _SVGA :
node = _VRES16COLOR
br eak;
case _MCGA :
nmode = _MRES256COLCR
br eak;
case _EGA :
if( vc.nonitor == _MONO ) {
node = _ERESNOCOLOR
} else {
node = _ERESCOLOR
}
br eak;
case _CGA :
nmode = _NMRES4COLOR;
br eak;
case _HERCULES
mode = _HERCMONO
br eak;
def aul t

puts( "No graphics adapter" );
exit( 1);

_setvi deonode( mode ) ) {

_getvi deoconfig( &vc );

sprintf( buf, "%l x % x %\n",
vc. nunypi xel s,

_outtext( buf );

getch();

_setvi deonode( _DEFAULTMODE );

vc. hunxpi xel s,
vc. nuntol ors );



_setvideomode

Classification: PC Graphics

Systems: DOS, QNX
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_setvideomoderows

Synopsis.  #i ncl ude <gr aph. h>
short _FAR _setvi deonoderows( short node, short rows );

Description: The _set vi deonbder ows function selects a video mode and the number of rows of text
displayed on the screen. The video mode is specified by the argument mode and is selected
with the _set vi deonpde function. The number of rowsis specified by the argument
rows and is selected with the _set t ext r ows function.

Computers equipped with EGA, MCGA and VVGA adapters can support different numbers of
text rows. The number of rows that can be selected depends on the video mode and the type
of monitor attached.

Returns: The _set vi deonbder ows function returns the number of screen rows when the mode
and number of rows are set successfully; otherwise, zero is returned.

SeeAlso:  _getvideoconfig, setvi deonpode, _settextrows

Example:  #i ncl ude <coni o. h>
#i ncl ude <graph. h>
#i ncl ude <stdio. h>

mai n()

int rows;
char buf[ 80 ];

rows = _setvideonoderows( _TEXTC80, _MAXTEXTROMS );
if( rows '=0)
sprintf( buf, "Number of rows is %\n", rows );
_outtext( buf );

getch();
_setvi deonode( _DEFAULTMCDE );

}
Classification: PC Graphics

Systems: DOS, QNX
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_Setvieworg

Synopsis:

Description:

Returns:

See Also;

Example:

#i ncl ude <graph. h>
struct xycoord _FAR _setvieworg( short x, short y );

The _set vi ewor g function setsthe origin of the view coordinate system, (0, 0) , to be
located at the physical point (X, y) . This causes subsequently drawn imagesto be
tranglated by the amount ( X, y) .

Note: In previous versions of the software, the _set vi ewor g function was called
_setl ogorg.

The _set vi ewor g function returns, as an xycoor d structure, the physical coordinates of
the previous origin.

_getvi ewcoor d, _get physcoord, _setcliprgn, _setvi ewport

#i ncl ude <coni o. h>
#i ncl ude <graph. h>

mai n()

_setvi deonode( _VRES16COLCR );
_setvieworg( 320, 240 );
_ellipse( _GBORDER, -200, -150, 200, 150 );
getch();
_setvi deonode( _DEFAULTMODE );
}

Classification: PC Graphics

Systems:

DOS, QNX
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_Setviewport

Synopsis:

Description:

Returns:
See Also:

Example:

#i ncl ude <graph. h>
void _FAR _setviewport( short x1, short yl1,
short x2, short y2 );

The _set vi ewport function restricts the display of graphics output to the clipping region
and then sets the origin of the view coordinate system to be the top left corner of the region.
Thisregion is arectangle whose opposite corners are established by the physical points
(x1,yl) and (x2, y2).

The _set vi ewport function does not affect text output using the _out t ext and
_out memfunctions. To control the location of text output, seethe _set t ext wi ndow
function.

The _set vi ewport function does not return avalue.
_setcliprgn, setvieworg, settextw ndow, setw ndow

#i ncl ude <coni o. h>
#i ncl ude <graph. h>

#defi ne XSI ZE 380
#define YSIZE 280

mai n()

_setvi deonode( _VRES16COLCR );

_setviewport( 130, 100, 130 + XSIZE, 100 + YSIZE );
_ellipse( _GBORDER, 0, 0, XSIZE, YSIZE );

getch();

_setvi deonode( _DEFAULTMODE );

}

Classification: PC Graphics

Systems:
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_setvisualpage

Synopsis:

Description:

Returns:

See Also;

#i ncl ude <graph. h>
short _FAR _setvi sual page( short pagenum);

The _set vi sual page function selects the page (in memory) from which graphics output
isdisplayed. The page to be selected is given by the pagenum argument.

Only some combinations of video modes and hardware allow multiple pages of graphicsto
exist. When multiple pages are supported, the active page may differ from the visua page.
The graphics information in the visual page determines what is displayed upon the screen.
Animation may be accomplished by alternating the visual page. A graphics page can be
constructed without affecting the screen by setting the active page to be different than the
visual page.

The number of available video pages can be determined by using the _get vi deoconfi g
function. The default video pageisO.

The _set vi sual page function returns the number of the previous page when the visual
pageis set successfully; otherwise, a negative number is returned.

_getvi sual page, _setacti vepage, _get acti vepage, _get vi deoconfi g
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Example:  #i ncl ude <coni o. h>
#i ncl ude <graph. h>

mai n()

i nt ol d_apage;
i nt ol d_vpage;

_setvi deonode( _HRES16COLCR );
ol d _apage = _getactivepage();
ol d vpage = _getvi sual page();
/* draw an ellipse on page 0 */
_setactivepage( 0 );
_setvisual page( 0 );
_ellipse( _GFILLINTERI OR 100, 50, 540, 150 );
/* draw a rectangl e on page 1 */
_setactivepage( 1 );
_rectangl e( _GFILLINTERI OR, 100, 50, 540, 150 );
getch();
/* display page 1 */
_setvisual page( 1);
getch();
_setactivepage( ol d_apage );
_setvisual page( ol d_vpage );
_setvi deonode( _DEFAULTMODE );
}

Classification: PC Graphics

Systems:  DOS, QNX
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_setwindow

Synopsis:

Description:

Returns:

See Also:

#i ncl ude <graph. h>

short _FAR _setw ndow short invert,
doubl e x1, double y1,
doubl e x2, double y2 );

The _set wi ndow function defines awindow for the window coordinate system. Window
coordinates are specified as a user-defined range of values. Thisalowsfor consistent
pictures regardless of the video mode.

The window is defined as the region with opposite corners established by the points
(x1,yl) and (x2, y2). Theargument invert specifiesthe direction of the y-axis. If the
valueis non-zero, the y values increase from the bottom of the screen to the top, otherwise,
the y values increase as you move down the screen.

The window defined by the _set wi ndowfunction is displayed in the current viewport. A
viewport is defined by the _set vi ewport function.

By default, the window coordinate system is defined with the point ( 0. 0, 0. 0) located at
the lower left corner of the screen, and the point (1. 0, 1. 0) at the upper right corner.

The _set wi ndow function returns a non-zero value when the window is set successfully;
otherwise, zero isreturned.

_setvi ewport
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Example:  #i ncl ude <coni o. h>
#i ncl ude <graph. h>

mai n()

_setvi deonode( _MAXRESMODE ) ;
draw_house( "Default w ndow' );
_setwindow( 1, -0.5, -0.5, 1.5, 1.5);
draw_house( "Larger w ndow' );

_setwi ndow 1, 0.0, 0.0, 0.5, 1.0 );
draw_house( "Left side" );

_setvi deonode( _DEFAULTMODE );

}

draw_house( char *nsg )

{
_cl earscreen( _GCLEARSCREEN ) ;
_outtext( nsg );
_rectangle w( _GBORDER, 0.2, 0.1, 0.8, 0.6 );
_movetow 0.1, 0.5);
_linetow 0.5, 0.9);
_linetow 0.9, 0.5);
_arc.w 0.4, 0.5, 0.6, 0.3, 0.6, 0.4, 0.4, 0.4);
_rectangle.w _GBORDER, 0.4, 0.1, 0.6, 0.4 );
getch();

}

Classification: PC Graphics

Systems:  DOS, QNX
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signal

Synopsis:

Description:

#i ncl ude <signal . h>
void ( *signal (int sig, void (*func)(int)) )( int );

The si gnal function isused to specify an action to take place when certain conditions are
detected while a program executes. These conditions are defined to be:

Condition Meaning

SIGABRT abnormal termination, such as caused by the abor t function
SIGBREAK an interactive attention (CTRL/BREAK on keyboard) is signalled
SIGFPE an erroneous fl oating-point operation occurs (such as division by zero,

overflow and underflow)

SIGILL illegal instruction encountered

SIGINT an interactive attention (CTRL/C on keyboard) is signalled
SIGSEGV an illegal memory reference is detected

SIGTERM atermination request is sent to the program

SIGUSR1 0S/2 process flag A via DosFlagProcess

SIGUSR2 0S/2 process flag B via DosFlagProcess

SIGUSR3 0S/2 process flag C via DosF agProcess

An action can be specified for each of the conditions, depending upon the value of the func
argument:

function When func is a function name, that function will be called equivalently to the
following code sequence.

/* "sig_no" is condition being signalled */
signal ( sig_no, SIG.DFL );
(*func)( sig_no );

The func function may terminate the program by calling the exi t or abort
functions or call the | ongj np function. Because the next signal will be
handled with default handling, the program must again call si gnal if itis
desired to handle the next condition of the type that has been signalled.
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signal

Returns:

962

After returning from the signal-catching function, the receiving process will
resume execution at the point at which it was interrupted.

The signal catching function is described as follows:

void func( int sig.no)

{

/* body of function */

}

Since signal-catching functions are invoked asynchronously with process
execution, thetype si g_at oni ¢ _t may be used to define variables on
which an atomic operation (e.g., incrementation, decrementation) may be
performed.

SIG_DFL This value causes the default action for the condition to occur.
SIG_IGN This value causes the indicated condition to be ignored.

When a condition is detected, it may be handled by a program, it may be ignored, or it may
be handled by the usual default action (often causing an error message to be printed upon the
st der r stream followed by program termination).

When the program begins execution, the equivalent of

signal ( SI GABRT, SIG.DFL );
signal ( SIGFPE, SIG.IGN);
signal ( SIGLL, SIGDFL );
signal ( SIGNT, SIGDFL );
signal ( SIGSEGV, SIG.DFL );
signal ( SIGTERM SIG.DFL );

is executed.
The SI A NT signal is generated by pressing the CTRL/C or CTRL/BREAK key
combination on the keyboard. Under DOS, if "BREAK=0N", asignal will be delivered at

the next DOS call; otherwise, if "BREAK=0OFF", asigna will be delivered only at the next
standard input/output DOS call. The BREAK setting is configured in the CONFI G. SYS file.

A condition can be generated by a program using the r ai se function.

A return value of SI G_ERR indicates that the request could not be handled, and er r no is
set to the value EI NVAL.



signal

See Also:

Example:

Otherwise, the previous value of func for the indicated condition is returned.

br eak Functions, r ai se

#i ncl ude <stdi o. h>
#i ncl ude <signal . h>
#i ncl ude <i 86. h>
/* SIA NT Test */

sig_atom c_t signal _count;
sig_atom c_t signal _nunber;

void Myl ntHandl er( int signo )

{

si gnal _count ++;

si gnal _nunber = signo;
}
voi d MyBreakHandl er( int signo )
{

si gnal _count ++;

si gnal _nunber = signo;
}
int main( void)
{

int i;

si gnal _count = 0;
si gnal _nunber = 0O;
signal ( SIG NT, MyIntHandler );
signal ( SI GBREAK, MBreakHandl er );
printf( "Press Ctrl/C or Cirl/Break\n" );
for( i =0; i <50; i++) {
printf( "lteration # %\n", i );
delay( 500 ); /* sleep for 1/2 second */
i f( signal _count > 0 ) break

printf( "SIGA NT count % nunber %l\n",
si gnal _count, signal _nunber );

963



signal

signal _count = 0;
si gnal _nunber = 0;

signal ( SIGNT, SIGDFL ); /* Default action */
signal ( SI GBREAK, SI G DFL ); /* Default action */
printf( "Default signal handling\n" );
for( i =0; i <50; i++) {

printf( "lteration # %\n", i );

delay( 500 ); /* sleep for 1/2 second */
if( signal _count > 0 ) break; /* Wn't happen */

return( signal _count );

}

Classification: ANS|

Systems.  All, Netware
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sin

Synopsis.  #i ncl ude <mat h. h>
doubl e sin( double x );

Description: The si n function computes the sine of x (measured in radians). A large magnitude
argument may yield aresult with little or no significance.

Returns: The si n function returns the sine val ue.
See Also: acos, asi n, at an, at an2, cos, t an

Example:  #i ncl ude <stdi o. h>
#i ncl ude <mat h. h>

voi d main()

printf( "%\n", sin(.5) );
}

produces the following:
0. 479426
Classification: ANS|

Systems: Math
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sinh

Synopsis.  #i ncl ude <mat h. h>
doubl e sinh( double x );

Description: The si nh function computes the hyperbolic sine of x. A range error occurs if the magnitude
of xistoo large.

Returns:  Thesi nh function returns the hyperbolic sine value. When the argument is outside the
permissible range, the mat her r functioniscaled. Unlessthe default mat her r functionis
replaced, it will set the global variable er r no to ERANGE, and print a"RANGE error"
diagnostic message using the st der r stream.

See Also; cosh, t anh, mat herr

Example:  #i ncl ude <stdi o. h>
#i ncl ude <mat h. h>

void main()

printf( "%\n", sinh(.5) );
}

produces the following:

0. 521095
Classification: ANS|

Systems: Math
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Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <wchar. h>

int sisinit( const nbstate_t *ps );
If psisnot anull pointer, the si si ni t function determines whether the pointed-to

nbst at e t object describesan initial conversion state.

Thesi si ni t function returns nonzero if psisanull pointer or if the pointed-to object
describes an initial conversion state; otherwise, it returns zero.

_nmbccnp, _nbeepy, _nbci cnp, _nbcj i stoj s, _nbcj nst oj i s, _nbcl en,
_nbct ohi ra, _nbct okat a, _nbct ol ower, _nbct onbb, _nbct oupper, nbl en,
nbrl en, nbrt owc, nbsrt owcs, nbst owcs, nbt owc, wer t onb, wesrt onbs,
west onmbs, wet ob, wet onb

#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude

<stdi o. h>
<wchar. h>
<nbct ype. h>
<errno. h>

const char chars[] = {
1.11:
1A1'
0x81, 0x40, /* doubl e-byte space */
0x82, 0x60, /* doubl e-byte A */
0x82, 0xA6, /* doubl e-byte Hiragana */
0x83, 0x42, /* doubl e-byte Katakana */
OxA1, /* single-byte Katakana punctuation */
0xA6, /* single-byte Katakana al phabetic */
OxDF, /* single-byte Katakana al phabetic */
OXEO, OxA1, /* double-byte Kanji */
0x00
1
voi d main()
i nt i, j, k;
wchar _t pwc;
nbst at e_t pstate = { 0 };
_setnmbcp( 932 );
=1
for( i =0, j >0; i +=j ) {
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printf( "W are %in an initial

sisinit( &pstate ) ? "not "
j = nbrtowc( &pwc, &chars[i],
printf( "%l bytes in character

if( errno == HEl

printf( " - i

} else {

|f( ] ==
k_

= 0;

} else if (]
k = charsJi

} else if( ]
k = charsJi

0)

LSEQ ) {

Il egal

{

1) {
1

== )
]<<8 |

}
printf( "(%#6.4x->%#6.4x)\ n",

}
}

produces the following:

W are in an initia
1 bytes in character
W are in an initia
1 bytes in character
W are in an initia
1 bytes in character
W are in an initia
1 bytes in character
W are in an initia
2 bytes in character
W are in an initia
2 bytes in character
W are in an initia
2 bytes in character
W are in an initia
2 bytes in character
W are in an initia
1 bytes in character
W are in an initia
1 bytes in character
W are in an initia
1 bytes in character
W are in an initia
2 bytes in character
W are in an initia
0 bytes in character

conversion state
(0x0020- >0x0020)
conversion state
(0x002e->0x002e)
conversion state
(0x0031->0x0031)
conversion state
(0x0041->0x0041)
conversion state
(0x8140->0x3000)
conversion state
(0x8260- >0xf f 21)
conversion state
(0x82a6- >0x3048)
conversion state
(0x8342->0x30a3)
conversion state
(0x00al->0xff61)
conversion state
(0x00a6- >0xf f 66)
conversion state
(0x00df - >0xf f 9f )
conversion state
(OxeOal->0x720d)
conversion state
( 0000-> 0000)

conversi on state\n",

NRE

NB,CUR;NAX, &pstate );

c )

mul ti byte character\n" );

chars[i +1];

k, pwc );



sisinit

Classification: ANS|

Systems: DOS, Windows, Win386, Win32, OS2 1.x(all), 0S5/2-32
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sleep

Synopsis.  #i ncl ude <dos. h>
voi d sl eep( unsigned seconds );

Description: The sl eep function suspends execution by the specified number of seconds.
Returns:  Thesl eep function has no return value.
SeeAlso:  del ay

Example: /*
* The foll owi ng program sleeps for the
* nunmber of seconds specified in argv[1].
*/
#i ncl ude <stdlib. h>
#i ncl ude <dos. h>

void main( int argc, char *argv[] )
{
unsi gned seconds;
seconds = (unsigned) strtol( argv[1], NULL, 0 );
sl eep( seconds );

Classification: WATCOM

Systems.  All, Netware
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_snprintf, _snwprintf

Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <stdio. h>
int _snprintf( char *buf,
size_t count,
const char *format, ... );
#i ncl ude <wchar. h>
int _snwprintf( wchar _t *buf,
size_t count,
const wchar .t *format, ... );

The _snpri ntf functionisequivalenttothe f pri nt f function, except that the argument
buf specifies a character array into which the generated output is placed, rather than to afile.
A null character is placed at the end of the generated character string. The maximum number
of charactersto store, including aterminating null character, is specified by count. The
format string is described under the description of the pri nt f function.

The _snwpri nt f functionisidentical to _snpri ntf except that the argument buf
specifies an array of wide characters into which the generated output is to be written, rather
than converted to multibyte characters and written to a stream. The maximum number of
wide charactersto store, including aterminating null wide character, is specified by count.
The _snwpr i nt f function accepts awide-character string argument for format

The _snpri nt f function returns the number of characters written into the array, not
counting the terminating null character, or a negative value if count or more characters were
requested to be generated. An error can occur while converting avalue for output. The
_snwpr i nt f function returns the number of wide characters written into the array, not
counting the terminating null wide character, or anegative value if count or more wide
characters were requested to be generated. When an error has occurred, er r no contains a
value indicating the type of error that has been detected.

_bprintf,cprintf, fprintf,printf,sprintf, _vbprintf,vcprintf,
viprintf,vprintf,vsprintf

#i ncl ude <stdio. h>
/* Create tenporary file nanmes using a counter */

char nanebuf [ 13];
int TenpCount = O;
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char *make_t enp_name()

_snprintf( namebuf, 13, "ZZ% 60. TMP", TenpCount ++ );
return( nanebuf );

}

voi d main()
FILE *tf1, *tf2;

tfl fopen( make_temp_name(), "wW' );
tf2 fopen( make_temp_name(), "w' );
fputs( "temp file 1", tfl);

fputs( "temp file 2", tf2);

fclose( tf1);

fclose( tf2);

}

Classification: WATCOM

Systems: _snprintf - All, Netware
_snwprintf - Al
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Synopsis:

Description:

#i ncl ude <io. h>

#i ncl ude <fcntl. h>

#i ncl ude <sys\stat.h>

#i ncl ude <sys\types. h>

#i ncl ude <share. h>

int sopen( const char *fil enamne,

int access, int share, ... );
int _wsopen( const wchar _t *fil enane,
int access, int share, ... );

The sopen function opens afile at the operating system level for shared access. The name
of the file to be opened is given by filename. The file will be accessed according to the
access mode specified by access. When thefileis to be created, the optional argument must
be given which establishes the future access permissions for the file. Additionally, the
sharing mode of the fileis given by the share argument. The optional argument isthefile
permissions to be used when O_CREAT flag is on in the access mode.

The ~wsopen function isidentical to sopen except that it accepts awide character string
argument.

The access mode is established by a combination of the bits defined inthe <f cnt | . h>
header file. The following bits may be set:

Mode Meaning

O_RDONLY permit the file to be only read.

O_WRONLY permit the file to be only written.

O_RDWR permit the file to be both read and written.

O_APPEND causes each record that iswritten to be written at the end of the
file.

O_CREAT has no effect when the file indicated by filename already exists;

otherwise, thefileis created;

O_TRUNC causes the file to be truncated to contain no data when the file
exists; has no effect when the file does not exist.

O_BINARY causes the file to be opened in binary mode which means that data
will be transmitted to and from the file unchanged.
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O_TEXT causes the file to be opened in text mode which means that
carriage-return characters are written before any linefeed character
that iswritten and causes carriage-return characters to be removed
when encountered during reads.

O_NOINHERIT indicates that thisfile is not to be inherited by a child process.

O _EXCL indicates that thisfile isto be opened for exclusive access. If the
file exists and O_CREAT was also specified then the open will fail
(i.e., use O_EXCL to ensure that the file does not aready exist).

When neither O_TEXT nor O_BI NARY are specified, the default value in the global variable
_f node isused to set the file tranglation mode. When the program begins execution, this
variable has avalue of O_TEXT.

O_CREAT must be specified when the file does not exist and it is to be written.

When thefileisto be created ( O_CREAT is specified), an additional argument must be
passed which contains the file permissions to be used for the new file. The access
permissions for the file or directory are specified as a combination of bits (defined in the
<sys\ st at . h> header file).

The following bits define permissions for the owner.

Permission Meaning

S IRWXU Read, write, execute/search
S IRUSR Read permission

S IWUSR Write permission

S IXUSR Execute/search permission

The following bits define permissions for the group.

Permission Meaning

S IRWXG Read, write, execute/search
S IRGRP Read permission

S IWGRP Write permission

S IXGRP Execute/search permission

The following bits define permissions for others.
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Returns:

Errors:

Permission Meaning

S IRWXO Read, write, execute/search
S IROTH Read permission

S IWOTH Write permission

S IXOTH Execute/search permission

The following bits define miscellaneous permissions used by other implementations.

Permission Meaning

S IREAD isequivalent to S IRUSR (read permission)

S IWRITE isequivalent to S IWUSR (write permission)

S IEXEC isequivalent to S IXUSR (execute/search permission)

All files are readable with DOS; however, it isagood ideato set S_I READ when read
permission isintended for thefile.

The sopen function applies the current file permission mask to the specified permissions
(see unask).

The shared access for thefile, share, is established by a combination of bits defined in the
<shar e. h> header file. The following values may be set:

Value Meaning

SH_COMPAT Set compatibility mode.

SH_DENYRW Prevent read or write accessto thefile.

SH DENYWR Prevent write access of thefile.

SH DENYRD Prevent read accessto thefile.
SH_DENYNO Permit both read and write access to thefile.

Y ou should consult the technical documentation for the DOS system that you are using for
more detailed information about these sharing modes.

If successful, sopen returns a handle for the file. When an error occurs while opening the
file, -1 isreturned. When an error has occurred, er r no contains avalue indicating the type
of error that has been detected.

When an error has occurred, er r no contains a value indicating the type of error that has
been detected.

975



sopen, _wsopen

See Also;

Example:

Constant Meaning

EACCES Access denied because path specifies a directory or avolume ID, or

sharing mode denied due to a conflicting open.

EMFILE No more handles available (too many open files)

ENOENT Path or file not found

chsi ze, cl ose, cr eat, dup, dup2, eof , exec Functions, f dopen, fi |l el engt h,
fileno,fstat, grow handl es,isatty,| seek, open,read, set node, st at,
tell,wite,umask

#i ncl ude <sys\stat. h>
#i ncl ude <sys\types. h>
#i ncl ude <fcntl. h>
#i ncl ude <share. h>

void main()

}

i nt handl e;
/* open a file for output */
/* replace existing file if it exists */

handl e = sopen( "file",
O WRONLY | O_CREAT | O_TRUNC,
SH_DENYWR,
SIRUSR| SIWSR | SIRGRP | S IWGRP);

/* read a file which is assuned to exi st */
handl e = sopen( "file", O_RDONLY, SH_DENYWR );

/* append to the end of an existing file */
/* wite a newfile if file does not exist */

handl e = sopen( "file",
O_WRONLY | O_CREAT | O_APPEND,
SH_DENYWR,
SIRUSR| SIWSR | S_IRGRP | S_IWGRP );

Classification: WATCOM
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Systems.  sopen - All, Netware
_wsopen - DOS, W ndows, Wn386, Wn32, OS/2 1.x(all), Os/2-32
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sound

Synopsis:

Description:

Returns:

See Also;

Example:

978

#i ncl ude <i 86. h>
voi d sound( unsigned frequency );

The sound function turns on the PC’ s speaker at the specified frequency. The frequency is
in Hertz (cycles per second). The speaker can be turned off by calling the nosound
function after an appropriate amount of time.

The sound function has no return value.

del ay, nosound

#i ncl ude <i 86. h>

/*

*/

The nunbers in this table are the tiner divisors
necessary to produce the pitch indicated in the
| owest octave that is supported by the "sound"
function.

To raise the pitch by N octaves, sinply divide the
nunber in the table by 2**N since a pitch which is
an octave above another has double the frequency of
the original pitch.

The frequency obtai ned by these nunbers is given by
1193180 / X where X is the nunber obtained in the
tabl e.



sound

unsi gned short
19327
18242
17218
16252
15340
14479
13666
12899
12175
11492
10847
10238
9664 |,
9121
0

b

#defi ne FACTOR

#def i ne OCTAVE

void main()

{

Not es[ ]

1193180
4

=

/I* Ch
/* C
/* C#
/* D
/* D#
/* E
/* F
I* F #
I* G
I* G#
I* A
I* A#
/* B
/* B #

*/
*/

*/
*/
*/
*/
*/
)

> ommm O
T oTHoOO
N N N N

Ow

*/

/* play the scale */

int i;

for( i = 0; Notes[i]; ++i ) {
sound( FACTOR / (Notes[i] [/
del ay( 200 );
nosound() ;

}

Classification: Intel

Systems:

DOS, Windows, Win386, QNX

(1 << OCTAVE)) ):
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Synopsis.  #i ncl ude <process. h>

nt spawnl ( node, path, arg0O, argl..., argn, NULL );
nt spawnl e( node, path, arg0O, argl..., argn, NULL, envp);
nt spawnl p( node, file, arg0, argl..., argn, NULL );

argn, NULL, envp);
nt spawnv( node, path, argv );

nt spawnve( node, path, argv, envp );

nt spawnvp( node, file, argv );

[
[
[
i nt spawnl pe( node, file, arg0, argl...
[
[
[
i nt spawnvpe( node, file, argv, envp );
*

i nt node; /* node for parent */
const char *path; /* file name incl. path */
const char *file; /* file name */
const char *arg0O, ..., *argn; /* argunents */
const char *const argv[]; /* array of argunents */
const char *const envp[]; /* environnment strings */

nt _wspawnl ( node, path, argO, argl..., argn, NULL );

nt _wspawnl e( node, path, arg0O, argl..., argn, NULL, envp);

nt _wspawnl p( node, file, arg0, argl..., argn, NULL );

nt _wspawnl pe( node, file, arg0O, argl..., argn, NULL, envp);

nt _wspawnv( node, path, argv );
nt _wspawnve( node, path, argv, envp );
nt _wspawnvp( node, file, argv );
nt _wspawnvpe( node, file, argv, envp );

i nt node; /* node for parent */
const wchar _t *path; /* file name incl. path */
const wchar _t *file; /* file name */
const wchar_t *arg0, ..., *argn; /* argunments */
const wchar _t *const argv|[]; /* array of argunents */
const wchar -t *const envp[]; /* environment strings */

Description: The spawn functions create and execute a new child process, named by pgm. The value of
mode determines how the program is loaded and how the invoking program will behave after
theinvoked program is initiated:

Mode Meaning

P_WAIT Theinvoked program isloaded into available memory, is executed,
and then the original program resumes execution. Thisoptionis
supported under DOS, OS/2, Win32 and QNX.

P_NOWAIT Causes the current program to execute concurrently with the new

child process. This option is supported under OS/2, Win32 and
ONX.
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P_NOWAITO Causes the current program to execute concurrently with the new

child process. This option is supported under OS/2, Win32 and
ONX. Thewai t and cwai t functions cannot be used to obtain
the exit code.

P_OVERLAY The invoked program replaces the original program in memory and

is executed. No returnis madeto the original program. This option
is supported under DOS (16-bit only), 0S/2, Win32, and QNX.
Thisisequivaent to calling the appropriate exec function.

The program islocated by using the following logic in sequence:

1.

An attempt is made to locate the program in the current working directory if no
directory specification precedes the program name; otherwise, an attempt is made
in the specified directory.

If no file extension is given, an attempt is made to find the program name, in the
directory indicated in the first point, with . COMconcatenated to the end of the
program name.

If no file extension is given, an attempt is made to find the program name, in the
directory indicated in the first point, with . EXE concatenated to the end of the
program name.

When no directory specification is given as part of the program name, the
spawnl p, spawnl pe, spawnvp, and spawnvpe functionswill repeat the
preceding three steps for each of the directories specified by the PATH
environment variable, The command

path c:\nyapps; d:\Ilib\appl ns
indicates that the two directories

c:\ myapps

d:\1ib\appl ns

are to be searched. The DOS PATH command (without any directory
specification) will cause the current path definition to be displayed.

An error is detected when the program cannot be found.

Arguments are passed to the child process by supplying one or more pointers to character
strings as arguments in the spawn call. These character strings are concatenated with spaces
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inserted to separate the arguments to form one argument string for the child process. The
length of this concatenated string must not exceed 128 bytes for DOS systems.

The arguments may be passed as alist of arguments ( spawnl , spawnl e, spawnl p and
spawnl pe) or asavector of pointers ( spawnv, spawnve, spawnvp, and spawnvpe).
At least one argument, arg0 or argv[ 0], must be passed to the child process. By convention,
thisfirst argument is a pointer to the name of the program.

If the arguments are passed as a list, there must be a NULL pointer to mark the end of the
argument list. Similarly, if a pointer to an argument vector is passed, the argument vector
must be terminated by a NULL pointer.

The environment for the invoked program is inherited from the parent process when you use
thespawnl , spawnl p, spawnv and spawnvp functions. The spawnl e, spawnl pe,
spawnve and spawnvpe functions allow a different environment to be passed to the child
process through the envp argument. The argument envp is a pointer to an array of character
pointers, each of which pointsto a string defining an environment variable. The array is
terminated with a NULL pointer. Each pointer locates a character string of the form

vari abl e=val ue

that is used to define an environment variable. If the value of envpis NULL, then the child
process inherits the environment of the parent process.

The environment is the collection of environment variables whose values that have been
defined with the DOS SET command or by the successful execution of the put env
function. A program may read these values with the get env function. The wide-character
_wspawnl , _wspawnl e, _wspawnl p, _wspawnl pe, _wspawnv, _wspawnve,
_wspawnvp and _wspawnvpe functions are similar to their counterparts but operate on
wide-character strings.

The following example invokes "myprog" asif mypr og ARGL ARG2 had been entered as
acommand to DOS.

spawnl ( P_WAI' T, "nyprog",
n rrypr Ogll , n ARGlII , n AR@II , NULL ) ;
The program will be found if one of "myprog.”, "
the current working directory.

myprog.com”, or "myprog.exe" isfound in

The following example includes a new environment for "myprog".
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char *env_list[] = { "SOURCE=MYDATA",
" TARGET=QUTPUT" ,
"li nes=65",

NULL

1

spawnl e( P_.WAI'T, "nmyprog",
"myprog", "ARGL", "ARGX", NULL,
env_list );

The environment for the invoked program will consist of the three environment variables
SOURCE, TARCGET and | i nes.

The following example is another variation on the first example.
char *arg_list[] ={ "nyprog", "ARGL", "ARXR", NULL };
spawnv( P_VWAIT, "nyprog", arg list );

Returns: When the value of modeis:

Mode Meaning

P_WAIT then the return value from spawn is the exit status of the child
process.

P_NOWAIT then the return value from spawn is the processid (or process

handle under Win32) of the child process. To obtain the exit code
for a process spawned with P_NOWMAI T, you must call the wai t
(under OS/2 or QNX) or cwai t (under OS/2 or Win32) function
specifying the processid/handle. If the child process terminated
normally, then the low order byte of the returned status word will be
set to 0, and the high order byte will contain the low order byte of
the return code that the child process passed to the DOSEXI T
function.

P_NOWAITO then the return value from spawn is the processid of the child
process. The exit code cannot be obtained for a process spawned
with P_NOWAI TO.

When an error is detected while invoking the indicated program, spawn returns -1 and
er r no is set to indicate the error.
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Errors: When an error has occurred, er r no contains a value indicating the type of error that has
been detected.
Constant Meaning
E2BIG The argument list exceeds 128 bytes, or the space required for the
environment information exceeds 32K .
EINVAL The mode argument isinvalid.
ENOENT Path or file not found
ENOMEM Not enough memory is available to execute the child process.

SeeAlso:  abort,atexit,cwait,exec Functions, exit, exit,getcnd, getenv, main,
put env, syst emwai t

Example:  #i ncl ude <stdi o. h>
#i ncl ude <stdlib. h>
#i ncl ude <process. h>
#i ncl ude <errno. h>
#i ncl ude <string. h>

voi d main()
i nt process_id, status, rc;
process_id = spawnl ( P_NOMAI T, "child.exe",
"child", "5", NULL );
if( process_id == -1) {
printf( "spawn failed - %\n", strerror( errno ) );
exit( EXI T_FAILURE );

printf( "Process id = %d\n", process_id );
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#if defined(__0s2 ) || defined(_ _NT_)

rc = cwait( &status, process_id, WAIT_CH LD );

if( rc ==-1) {

printf( "wait failed - %\n", strerror( errno ) );

} else {

printf( "wait succeeded - %\n", status );

switch( status & Oxff ) {
case O:

printf( "Normal termination exit code

status >> 8 );
br eak;
case 1:
printf( "Hard-error abort\n" );
br eak;
case 2:
printf( "Trap operation\n" );
br eak;
case 3:

= %\ n",

printf( "SI GIERM si gnal not intercepted\n" );

br eak;
defaul t:
printf( "Bogus return status\n" );

}
#endi f
printf( "spawn conpl eted\n" );
}

/*

[child.c]

#i ncl ude <stdi o. h>
#i ncl ude <stdlib. h>
#i ncl ude <dos. h>

void main( int argc, char *argv[] )
i nt del ay;

if( argc <= 1) exit( EXIT_FA LURE );

delay = atoi( argv[1] );

printf( "I ama child going to sleep "
"for % seconds\n", delay );

sl eep( delay );

printf( "I ama child awakeni ng\n" );

exit( 123 );

*/
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Classification: WATCOM

Systems:

986

spawnl - DOS, Wn32, ONX, O5/2 1.x(all), Os/2-32

spawnl e - DOS, Wn32, QNX, OS/2 1.x(al ) os/ 2-32
spawnl p - DOS, Wn32, QNX, OS/2 1.x(all), OS/2-32, Netware
spawnl pe - DOS, Wn32, QNX, O5/2 1.x(all), OS/2-32

I
I
I
spawnv - DOS, Wn32, ONX, OS/2 1.x(all), OS/2-32
I
I
I

spawnve - DOS, Wn32, QNX, OS/2 1.x(all), OS/2-32
spawnvp - DOS, Wn32, QNX, OS/2 1.x(all), OS/2-32, Netware
spawnvpe - DOS, Wn32, QNX, OS5/2 1.x(all), OS/2-32

_wspawnl - DCS, Wn32, OS/2 1.x(all), OS/2-32
_wspawnl e - DOS, Wn32, OS/2 1.x(all), OS/2-32
_wspawnl p - DOS, Wn32, O5/2 1.x(all), 0Os/2-32
_wspawnl pe - DOS, Wn32, OS/2 1.x(all), OS/2-32
_wspawnv - DOS, Wn32, OS/2 1.x(all), OS/2-32

_wspawnve - DOS, Wn32, Os/2 1.x(all), OS/2-32
_wspawnvp - DOS, Wn32, O5/2 1.x(all), OS/2-32
_wspawnvpe - DOS, Wn32, Os/2 1.x(all), Os/2-32



_splitpath, _wsplitpath

Synopsis:

Description:

#i nclude <stdlib. h>
void _splitpath( const char *path,

char *drive,
char *dir,

char *fnane,
char *ext );

void _wsplitpath( const wchar _t *path,

wchar _t *drive,
wchar _t *dir,

wchar _t *fnane,
wchar _t *ext );

The _spl it pat h function splits up afull pathname into four components consisting of a
drive letter, directory path, file name and file name extension. The argument path pointsto a
buffer containing the full pathname to be split up.

The _wspl i t pat h functionisawide-character version of _spl i t pat h that operates
with wide-character strings.

The maximum size required for each buffer is specified by the manifest constants
_MAX_PATH, _MAX_DRI VE (or - MAX_VOLUME for Netware applications), -MAX_ DI R,
_MAX_FNAME, and - MAX_EXT which are defined in <st dl i b. h>.

drive

dir

fname

ext

The drive argument points to a buffer that will be filled in with the drive letter
(eg., A, B, C, etc.) followed by acolon if adriveis specified in the full
pathname (filledinby _spl it pat h).

For Netware applications, the drive argument points to a buffer that will be
filled in with the volume identifier (e.g., \NAME_SPACE) if avolumeis
specified in the full pathname (filledinby _spl i t pat h).

The dir argument points to a buffer that will be filled in with the pathname
including the trailing slash. Either forward slashes (/) or backslashes (\) may
be used.

The fname argument points to a buffer that will be filled in with the base name
of the file without any extension (suffix) if afile nameis specified in the full
pathname (filledinby _spl i t pat h).

The ext argument points to a buffer that will be filled in with the filename
extension (suffix) including the leading period if an extension is specified in
the full pathname (filled in by _spl i t pat h).

The arguments drive, dir, fname and ext will not befilled in if they are NULL pointers.
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For each component of the full pathname that is not present, its corresponding buffer will be
set to an empty string.

Returns:  The _spl it pat h function returns no value.
SeeAlso:  _full path, _makepat h, _splitpath2

Example:  #i ncl ude <stdi o. h>
#i ncl ude <stdlib. h>

voi d main()

char full _path[ _MAX_PATH ];
char drive[ _MAX DRI VE ];
char dir[ -MAX_DR];

char fname[ _MAX_FNAME ];
char ext[ _MAX_EXT ];

_makepat h(full _path, "c", "wat conc\\ h\\", 6 "stdio","h");
printf( "Full path is: %\n\n", full _path );
_splitpath( full _path, drive, dir, fname, ext );
printf( "Conmponents after _splitpath\n" );

printf( "drive: %\n", drive );

printf( "dir: %s\n", dir );

printf( "fname: %\n", fnane );

printf( "ext: %\n", ext );

}
produces the following:
Full path is: c:watcont\h\stdio.h

Components after _splitpath

drive: c:

dir: wat cont\ h\
fname: stdio

ext: .h

Note the use of two adjacent backslash characters (\) within character-string constants to
signify asingle backslash.

Classification: WATCOM

Systems: _splitpath - All, Netware
_wsplitpath - All
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Synopsis:

Description:

#i nclude <stdlib. h>
void _splitpath2( const char *inp,

char *outp,
char **drive,
char **dir,
char **fnane,
char **ext );

void _wsplitpath2( const wchar _t *inp,

wchar _t *out p,
wchar _t **dri ve,
wchar _t **dir,
wchar _t **f nane,
wchar _t **ext );

The _spl it pat h2 function splits up afull pathname into four components consisting of a
drive letter, directory path, file name and file name extension.

inp

outp

drive

dir

fname

ext

The argument inp points to a buffer containing the full pathname to be split up.

The argument outp points to a buffer that will contain all the components of
the path, each separated by a null character. The maximum size required for
this buffer is specified by the manifest constant _MAX_PATH2 whichis
definedin<stdl i b. h>.

The drive argument is the location that is to contain the pointer to the drive
letter (e.g., A, B, C, etc.) followed by acolon if adriveis specified in the full
pathname (filledinby _spl i t pat h2).

The dir argument is the location that is to contain the pointer to the directory
path including the trailing slash if adirectory path is specified in the full
pathname (filledinby _spl i t pat h2). Either forward slashes (/) or
backslashes (\) may be used.

The fname argument is the location that isto contain the pointer to the base
name of the file without any extension (suffix) if afile nameis specified in the
full pathname (filledinby _spl i t pat h2).

The ext argument is the location that is to contain the pointer to the filename
extension (suffix) including the leading period if an extension is specified in
the full pathname (filledinby _spl it pat h2).

The arguments drive, dir, fname and ext will not befilled in if they are NULL pointers.
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For each component of the full pathname that is not present, its corresponding pointer will be
set to point at aNULL string ('\O').

This function reduces the amount of memory space required when compared to the
spl it pat h function.

The _wspl i t pat h2 function isawide-character version of _spl i t pat h2 that operates
with wide-character strings.

Returns:. The _spl i t pat h2 function returns no value.
SeeAlso:  _full path, makepath, splitpath

Example:  #i ncl ude <stdi o. h>
#i ncl ude <stdlib. h>

voi d main()

char full _path] _MAX_PATH ];
char tnmp_path[ _MAX_PATH2 ];
char *drive;

char *dir;

char *fnane;

char *ext;

_makepat h(ful | _path, "c", "wat conc\\ h", "stdi 0", "h");
printf( "Full path is: %\n\n", full _path );
_splitpath2( full _path, tnp_path,

&drive, &dir, &fnane, &ext );
printf( "Conmponents after _splitpath2\n" );
printf( "drive: 9%\n", drive );
printf( "dir: %s\n", dir );
printf( "fnane: 9%\n", fname );
printf( "ext: %\ n", ext );

}
produces the following:
Full path is: c:watcont\h\stdio.h

Conponents after _splitpath2

drive: c:

dir: wat cont\ h\
fname: stdio

ext : . h
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Note the use of two adjacent backslash characters (\) within character-string constants to
signify a single backslash.

Classification: WATCOM

Systems: _splitpath2 - Al
_wsplitpath2 - All
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sprintf, swprintf

Synopsis:

Description:

Returns:

See Also:

Example:

992

#i ncl ude <stdi o. h>
int sprintf( char *buf, const char *format, ... );
#i ncl ude <wchar. h>
int swprintf( wchar _t *buf,
size_t n,
const wchar _t *format, ... );

Thesprintf functionisequivalent tothe f pri nt f function, except that the argument buf
specifies a character array into which the generated output is placed, rather than to afile. A
null character is placed at the end of the generated character string. The format string is
described under the description of the pri nt f function.

Theswpri nt f functionisidentical to spri nt f except that the argument buf specifies an
array of wide characters into which the generated output is to be written, rather than
converted to multibyte characters and written to a stream. The maximum number of wide
charactersto write, including a terminating null wide character, is specified by n. The
swpri nt f function accepts awide-character string argument for format

Thespri nt f function returns the number of characters written into the array, not counting
the terminating null character. An error can occur while converting avalue for output. The
swpr i nt f function returns the number of wide characters written into the array, not
counting the terminating null wide character, or a negative value if n or more wide characters
were reguested to be generated. When an error has occurred, er r no contains avalue
indicating the type of error that has been detected.

_bprintf,cprintf,fprintf,printf, vbprintf,vcprintf,vfprintf,
vprintf,vsprintf

#i ncl ude <stdio. h>
/* Create tenporary file nanmes using a counter */

char nanebuf [ 13];
int TenpCount = O;

char *make_tenmp_name()

{
sprintf( nanebuf, "ZZ% 6o0. TMP', TenpCount++ );

return( nanebuf );

}
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void main()
FILE *tf1, *tf2;

tfl fopen( make_tenmp_nanme(), "wW' );
tf2 fopen( make_ temp_name(), "w' );
fputs( "temp file 1", tfl);

fputs( "temp file 2", tf2);

fclose( tfl);

fclose( tf2);

}

Classification: sprintf is ANSI, swprintf is ANS|

Systems:  sprintf - All, Netware
swprintf - All
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Synopsis.  #i ncl ude <mat h. h>
doubl e sqgrt( double x );

Description: The sqr t function computes the non-negative square root of x. A domain error occurs if
the argument is negative.

Returns:.  Thesqrt function returns the value of the square root. When the argument is outside the
permissible range, the mat her r functioniscaled. Unlessthe default mat her r functionis
replaced, it will set the global variable er r no to EDOM and print a"DOMAIN error"”
diagnostic message using the st der r stream.

SeeAlso:  exp, | og, pow, mat herr

Example:  #i ncl ude <stdi o. h>
#i ncl ude <mat h. h>

void main()

printf( "%\n", sqrt(.5) );
}

produces the following:

0. 707107
Classification: ANS|

Systems: Math
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srand

Synopsis.  #i ncl ude <stdlib. h>
void srand( unsigned int seed );

Description: The sr and function uses the argument seed to start a new sequence of pseudo-random
integers to be returned by subsequent callsto r and. A particular sequence of
pseudo-random integers can be repeated by calling sr and with the same seed value. The
default sequence of pseudo-random integersis selected with a seed value of 1.

Returns: The sr and function returns no value.
See Also: rand

Example:  #i ncl ude <stdi o. h>
#i ncl ude <stdlib. h>

void main()
int i;
srand( 982 );
for( i =1; i < 10; ++i ) {
printf( "%\ n", rand() );
srand( 982 ); [/* start sequence over again */
for( i =1; i <10; ++ ) {
printf( "%\ n", rand() );
}
}

Classification: ANS|

Systems.  All, Netware
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sscanf, swscanf

Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <stdio. h>
int sscanf( const char *in_string,
const char *format, ... );
#i ncl ude <wchar. h>
i nt swscanf( const wchar _t *in_string,
const wchar_t *format, ... );

The sscanf function scans input from the character string in_string under control of the
argument format. Following the format string is the list of addresses of itemsto receive
values.

The format string is described under the description of the scanf function.

The swscanf functionisidentical to sscanf except that it accepts awide-character string
argument for format and the input string in_string consists of wide characters.

The sscanf function returns EOF when the scanning is terminated by reaching the end of
the input string. Otherwise, the number of input arguments for which values were
successfully scanned and stored is returned.

cscanf, f scanf, scanf,vcscanf, vfscanf,vscanf, vsscanf

#i ncl ude <stdi 0. h>

/* Scan a date in the form"Saturday April 18 1987" */
void main()

i nt day, year;
char weekday[ 10], nonth[10];

sscanf( "Friday August 0014 1987",

"% % % %",

weekday, nonth, &day, &year );
printf( "% % % %\n",

weekday, nonth, day, year );

}

produces the following:

Friday August 14 1987

Classification: sscanf is ANSI, swscanf is ANSI
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Systems: sscanf - All, Netware
swscanf - All
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stackavalil

Synopsis:

Description:

Returns:
See Also:

Example:
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#i ncl ude <mal | oc. h>
size_t stackavail (void);

The st ackavai | function returns the number of bytes currently available in the stack.
Thisvalueis usually used to determine an appropriate amount to allocate using alloca.

The st ackavai | function returns the number of bytes currently available in the stack.

al | oca, cal | oc Functions, mal | oc Functions

#i ncl ude <stdi o. h>
#i ncl ude <string. h>
#i ncl ude <mal | oc. h>
#i ncl ude <fcntl. h>
#i ncl ude <i o. h>

| ong char count( FILE *fp )

{

}

char *buffer;
size_t bufsiz;
| ong count;

/* allocate half of stack for tenp buffer */
bufsiz = stackavail () >> 1

buffer = (char *) alloca( bufsiz );

setvbuf ( fp, buffer, _I1OFBF, bufsiz );

count = OL

while( fgetc( fp ) != ECF ) ++count;

fclose( fp);

return( count );

voi d main()

FI LE *fp;

fp = fopen( "file", "rb" );
if( fp !'= NULL ) {
setnmode( fileno( fp ), O.BINARY );
printf( "File contains % u characters\n",
char _count( fp ) );
fclose( fp);

}
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Classification: WATCOM

Systems.  All, Netware
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stat, stat, _stati64, wstat, wstati64

Synopsis:

Description:
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#i ncl ude <sys\stat. h>

int stat( const char *path, struct stat *buf );

int _stat( const char *path, struct _stat *buf );

int _stati64( const char *path, struct _stati64 *buf );

int _wstat( const wchar_t *path, struct _wstat *buf );

int _wstati64( const wchar _t *path, struct _wstati64 *buf );

The st at functions obtain information about the file or directory referenced in path. This
information is placed in the structure located at the address indicated by buf.

Thefile<sys\ st at . h> contains definitions for the structure st at .

Field Type/Meaning

st dev (dev_t) the disk drive thefile resides on

st ino (ino_t) thisinode's number (not used for DOS)

st mode (unsigned short) file mode

st_nlink (short) number of hard links

st uid (unsigned long) user-id (always'root’ for DOS)

st gid (short) group-id (always'root’ for DOS)

st rdev (dev_t) this should be the device type but it isthe same as st_dev for the
time being

st size (off_t) total filesize

st atime (time_t) this should be the file "last accessed" time if the file system
supportsiit

st mtime (time_t) thefile "last modified" time

st _ctime (time_t) this should be the file "last status change" timeif the file system
supportsit

The following fields are Netware only:

st btime (time_t) thefile "last archived" time
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st attr (unsigned long) the file' s attributes

st archivedlD  (unsigned long) the user/object ID that last archived file
st updatediD  (unsigned long) the user/object ID that last updated file
st inheritedRightsMask (unsigned short) the inherited rights mask
st_originatingNameSpace (unsigned char) the originating name space

st_name (unsigned char array[ MAX_NAME]) the ASCIIZ filename
(null-terminated string)

The structure _wst at differsfrom st at in the following way:

st_name (wchar_t array[ MAX_NAME]) the wide character filename
(null-terminated wide character string)

The structure _st at i 64 differsfrom st at in the following way:
st size (__int64) total file size (as a 64-hit value)
The structure _wst at i 64 differsfrom st at in the following ways:
st size (__int64) tota file size (as a 64-bit value)

st_name (wchar_t array[ MAX_NAME]) the wide character filename
(null-terminated wide character string)

At least the following macros are defined in the <sys\ st at . h> header file.
Macro Meaning

S_ISFIFO(m) Test for FIFO.

S ISCHR(m) Test for character specidl file.
S ISDIR(m) Test for directory file.

S ISBLK(m) Test for block special file.

S ISREG(m) Test for regular file.
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1002

The value m supplied to the macros is the value of the st _node field of a st at structure.
The macro evaluates to a non-zero value if the test is true and zero if the test isfalse.

The following bits are encoded within the st _node field of ast at structure.

Mask

S IRWXU
S IRUSR
S IWUSR
S IXUSR
S IREAD

S IWRITE

S IEXEC

Owner Permissions

Read, write, search (if adirectory), or execute (otherwise)
Read permission bit

Write permission bit

Search/execute permission bit

==S_| RUSR (for Microsoft compatibility)

== S_I WJSR (for Microsoft compatibility)

== S_| XUSR (for Microsoft compatibility)

S | RWKUisthe bitwiseinclusve ORof S | RUSR, S | WUSR, and S_| XUSR.

Mask

S IRWXG
S IRGRP
S IWGRP
S IXGRP

Group Permissions (same as owner’s on DOS, OS/2 or Windows)

Read, write, search (if adirectory), or execute (otherwise)
Read permission bit

Write permission bit

Search/execute permission bit

S | RIKGisthe bitwiseinclusve ORof S | RGRP, S | WERP, and S_| XGRP.

Mask

S IRWXO
S IROTH
S IWOTH
S IXOTH

Other Permissions (same as owner’s on DOS, 0OS/2 or Windows)

Read, write, search (if adirectory), or execute (otherwise)
Read permission bit

Write permission bit

Search/execute permission bit

S | RWKOisthe bitwiseinclusve ORof S | ROTH, S_| WOTH, and S_| XOTH.

Mask

S ISUID

S ISGID

Meaning

(Not supported by DOS, OS/2 or Windows) Set user ID on execution.
The process's effective user ID shall be set to that of the owner of the
filewhen thefileisrun as aprogram. On aregular file, this bit should
be cleared on any write.

(Not supported by DOS, OS/2 or Windows) Set group ID on execution.
Set effective group ID on the process to the file's group when the fileis
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run asaprogram. On aregular file, this bit should be cleared on any
write.

The _st at functionisidentical to st at. Use _st at for ANSI/ISO naming conventions.
The _fstati 64, _wfstat, and _wf st ati 64 functionsdiffer from st at inthetype
of structure that they are asked tofill in. The _wf st at and _wf st at i 64 functions deal
with wide character strings. The differencesin the structures are described above.

Returns:  All formsof the st at function return zero when the information is successfully obtained.
Otherwise, -1 isreturned.

Errors: When an error has occurred, er r no contains avalue indicating the type of error that has
been detected.
EACCES Search permission is denied for a component of path.

SeeAlso: fstat

Example:  #i ncl ude <stdi o. h>
#i ncl ude <sys\stat. h>

voi d main()
struct stat buf;

if( stat( "file", &uf ) 1= -1)
printf( "File size = %\ n", buf.st_size );
}
}

Classification: stat is POSIX 1003.1, _stat is not POSIX, wstati64 is not POSIX
_stat conformsto ANSI/ISO naming conventions

Systems.  stat - All, Netware
_stat - DOS, Wndows, Wn386, Wn32, O5/2 1.x(all), 0OS/2-32
_stati64 - DOS, Wndows, Wn386, Wn32, O5/2 1.x(all), 0OS/2-32
_wstat - DOS, Wndows, Wn386, Wn32, OS/2 1.x(all), Os/2-32
_wstati 64 - DOS, Wndows, Wn386, Wn32, Os/2 1.x(all),
oS/ 2- 32
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Synopsis.  #i ncl ude <fl oat. h>
unsigned int _status87( void );

Description: The _st at us87 function returns the floating-point status word which is used to record the
status of 8087/80287/80387/80486 floating-point operations.

Returns.  The _st at us87 function returns the floating-point status word which is used to record the
status of 8087/80287/80387/80486 floating-point operations. The description of this statusis
found inthe <f | oat . h> header file.

SeeAlso: _clear87, _control 87, _control fp, _finite, _fpreset

Example:  #i ncl ude <stdi o. h>
#i ncl ude <fl oat. h>

#defi ne TEST_FPU(x,y) printf( "\t% " y "\n", \

((fp_status & x) 2" " : "No") )
voi d main()

{
unsigned int fp_status;
fp_status = _status87();
printf( "80x87 status\n" );
TEST_FPU( SW.INVALID, "invalid operation" );
TEST_FPU( SW.DENORMAL, "denornmalized operand” );
TEST_FPU( SW.ZERODI VI DE, "divide by zero" );
TEST_FPU( SW OVERFLOW "overflow' );
TEST_FPU( SW UNDERFLOW "underfl ow' );
TEST_FPU( SW.I NEXACT, "inexact result" );

}

Classification: Intel

Systems: Math
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strcat, fstrcat, wcscat, _mbscat, fmbscat

Synopsis:

Description:

Returns:
See Also:

Example:

#i ncl ude <string. h>
char *strcat( char *dst, const char *src );
char __far *_fstrcat( char __far *dst,
const char __far *src );

#i ncl ude <wchar. h>
wchar _t *wcscat( wchar _t *dst, const wchar _t *src );
#i ncl ude <mbstring. h>
unsi gned char *_nbscat ( unsi gned char *dst,

const unsigned char *src );
unsi gned char _ far * _fnbscat( unsigned char _ far *dst,

const unsigned char __far *src );

The st r cat function appends a copy of the string pointed to by src (including the
terminating null character) to the end of the string pointed to by dst. Thefirst character of
src overwrites the null character at the end of dst.

The _f st r cat function isadatamodel independent form of the st r cat function. It
accepts far pointer arguments and returns afar pointer. It ismost useful in mixed memory
model applications.

Thewcscat function isawide-character version of st r cat that operates with
wide-character strings.

The _nmbscat function is amultibyte character version of st r cat that operateswith
multibyte character strings.

The value of dst is returned.
st rncat

#i ncl ude <stdi o. h>
#i ncl ude <string. h>

voi d main()
char buffer[80];
strcpy( buffer, "Hello " );

strcat( buffer, "world" );
printf( "%\n", buffer );

}

produces the following:
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Hello world

Classification: strcat isANSI, _fstrcat isnot ANSI, wescat isANSI, _mbscat isnot ANSI, _fmbscat is not
ANS|

Systems.  strcat - All, Netware
_fstrcat - Al
wescat - Al
_nbscat - DCS, W ndows, Wn386, Wn32, OS/2 1.x(all), OS/2-32
_fnbscat - DOS, Wndows, Wn386, Wn32, O5/2 1.x(all), OS/2-32

1006



strchr, _fstrchr, weschr, _mbschr, _fmbschr

Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <string. h>

char *strchr( const char *s, int c );

char __far *_fstrchr( const char __far *s, int c );

#i ncl ude <wchar. h>

wchar _t *wcschr( const wchar_t *s, int c );

#i ncl ude <nmbstring. h>

unsi gned char *_nmbschr( const unsigned char *s,

unsigned int c );

unsi gned char _ _far * _fnbschr(
const unsigned char _ far *s,
unsigned int c );

The st r chr function locates the first occurrence of ¢ (converted to a char) in the string
pointed to by s. The terminating null character is considered to be part of the string.

The _f st r chr function is adatamodel independent form of the st r chr function. It
accepts far pointer arguments and returns afar pointer. It ismost useful in mixed memory
model applications.

Thewcschr functionisawide-character version of st r chr that operates with
wide-character strings.

The _mbschr function is amultibyte character version of st r chr that operates with
multibyte character strings.

The st r chr function returns a pointer to the located character, or NULL if the character
does not occur in the string.

menchr,strcspn,strrchr,strspn,strstr,strtok

#i ncl ude <stdi o. h>
#i ncl ude <string. h>

void main()

char buffer[80];
char *where;

strcpy( buffer, "video x-rays" );
where = strchr( buffer, "x );
if( where == NULL ) {

printf( "'x’ not found\n" );
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Classification: strchrisANSI, _fstrchr isnot ANSI, weschr isANSI, _mbschr isnot ANSI, _fmbschr is
not ANS|

Systems: strchr - All, Netware
_fstrchr - Al
weschr - Al
_nmbschr - DCS, W ndows, Wn386, Wn32, O5/2 1.x(all), OS/2-32
_fnbschr - DOS, Wndows, Wn386, Wn32, O5/2 1.x(all), OS/2-32
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strcmp, _fstremp, wescmp, _mbscmp, _fmbscmp

Synopsis:

Description:

Returns:

See Also;

Example:

#i ncl ude <string. h>
int strcnp( const char *sl1, const char *s2 );
int _fstrcnp( const char __far *sl
const char __far *s2 );
#i ncl ude <wchar. h>
int wescnp( const wchar _t *sl1, const wchar _t *s2 );
#i ncl ude <mbstring. h>
int _mbscnp( const unsigned char *s1i,
const unsi gned char *s2 );
int _frbscnp( const unsigned char _ far *sli,
const unsigned char __far *s2 );

The st r cnp function compares the string pointed to by s1 to the string pointed to by s2.

The _f st r cnp function is a data model independent form of the st r cnp function that

accepts far pointer arguments. 1t is most useful in mixed memory model applications.

Thewcscnp function is awide-character version of st r cnp that operates with

wide-character strings.

The _mbscnp function is a multibyte character version of st r crnp that operates with

multibyte character strings.

The st r cnp function returns an integer less than, equal to, or greater than zero, indicating
that the string pointed to by sl is less than, equal to, or greater than the string pointed to by

s2.
strcnpi,stricnp,strncnp,strnicnp

#i ncl ude <stdio. h>
#i ncl ude <string. h>

voi d main()
{
printf( "%\ n", strcnp( "abcdef", "abcdef" ) );
printf( "%\ n", strcnp( "abcdef", "abc" ) );
printf( "%\ n", strcnp( "abc", "abcdef" ) );
printf( "%\ n", strcnp( "abcdef", "mmopqr" ) );
printf( "%\ n", strcnp( "mmopqr", "abcdef" ) );

}

produces the following:
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strcmp, _fstremp, wescmp, _mbscmp, _fmbscmp

Classification: stremp isANSI, _fstremp isnot ANSI, wescmp is ANSI, _mbscmp is not ANSI,
_fmbscmp is not ANSI

Systems. strcnp - All, Netware
_fstrcnmp - Al
wescnp - Al
_mbscnmp - DOS, W ndows, Wn386, Wn32, OS/2 1.x(all), OS/2-32
_frbscnp - DOCS, W ndows, Wn386, Wn32, OS/2 1.x(all), OS/2-32
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strcmpi, wescmpi

Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <string. h>
int strcnpi( const char *sl1, const char *s2 );
i nt wescnpi ( const wchar _t *sl1, const wchar_t *s2 );

The st r cnpi function compares, with case insensitivity, the string pointed to by sl to the
string pointed to by s2. All uppercase characters from s1 and s2 are mapped to lowercase for
the purposes of doing the comparison. The st r crpi function isidentical tothe stri cnp
function.

Thewcscnpi function isawide-character version of st r cnpi that operates with
wide-character strings.

Thest rcnpi function returns an integer less than, equal to, or greater than zero, indicating
that the string pointed to by sl is less than, equal to, or greater than the string pointed to by
s2.

strcnp, stricnp,strncnp, strnicnp

#i ncl ude <stdio. h>
#i ncl ude <string. h>

voi d main()

printf( "%\ n", strcnpi( "AbCDEF', "abcdef" ) );
printf( "%\ n", strcnpi( "abcdef", "ABC ) )
printf( "%\ n", strcnpi( "abc", "ABCdef" ) );
printf( "%\ n", strcnpi( "Abcdef", "mopagr" ) );
printf( "%\ n", strcnpi( "Mopqgr", "abcdef" ) );
}

produces the following:

0

100

-100

-12

12

Classification: WATCOM

Systems:

strecnmpi - Al
wescnpi - Al
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strcoll, wescoll, _mbscoll

Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <string. h>

int strcoll( const char *sl1, const char *s2 );

#i ncl ude <wchar. h>

i nt wescoll ( const wchar _t *sl1, const wchar_t *s2 );

#i ncl ude <nmbstring. h>

int _nbscoll ( const unsigned char *sl1, const unsigned char *s2

)

Thestrcol | function compares the string pointed to by sl to the string pointed to by s2.
The comparison uses the collating sequence selected by the set | ocal e function. The
function will be equivalent to the st r cnp function when the collating sequence is selected
fromthe" C' locale.

Thewcscol | function isawide-character version of str col | that operates with
wide-character strings.

The _nmbscol | function isamultibyte character version of st rcol | that operateswith
multibyte character strings.

Thestrcol | function returns an integer less than, equal to, or greater than zero, indicating
that the string pointed to by sl is less than, equal to, or greater than the string pointed to by
s2, according to the collating sequence selected.

setl| ocal e,strcnp, strncnp

#i ncl ude <stdio. h>
#i ncl ude <string. h>

char buffer[80] = "world";
void main()

if( strcoll( buffer, "Hello" ) <0 ) {
printf( "Less than\n" );

}

Classification: strcoll is ANSI, wescoll is ANSI, _mbscoll is not ANSI

Systems:
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strcoll - All, Netware
wescol | - Al
_nmbscol |l - DCS, W ndows, Wn386, Wn32, OS/2 1.x(all), OS/2-32



strcpy, _fstrcpy, wescpy, _mbscpy, _fmbscpy

Synopsis:

Description:

Returns:
See Also;

Example:

#i ncl ude <string. h>
char *strcpy( char *dst, const char *src );
char __far *_fstrcpy( char __far *dst,
const char __far *src );
#i ncl ude <wchar. h>
wchar _t *wcscpy( wchar _t *dst, const wchar _t *src );
#i ncl ude <mbstring. h>
int _nbscpy( unsigned char *dst,
const unsigned char *src );

int _frbscpy( unsigned char _ far *dst,

const unsigned char __far *src );

The st r cpy function copies the string pointed to by src (including the terminating null

character) into the array pointed to by dst. Copying of overlapping objectsis not guaranteed

to work properly. See the description for the memmove function to copy objects that

overlap.

The _f st r cpy function is a data model independent form of the st r cpy function. It
accepts far pointer arguments and returns afar pointer. It ismost useful in mixed memory

model applications.

Thewcscpy function is awide-character version of st r cpy that operates with

wide-character strings.

The _mbscpy function is a multibyte character version of st r cpy that operates with

multibyte character strings.
The value of dst isreturned.
st rdup, st rncpy

#i ncl ude <stdi o. h>
#i ncl ude <string. h>

void main()
auto char buffer[80];
strcpy( buffer, "Hello " );

strcat( buffer, "world" );
printf( "%\n", buffer );

1013



strcpy, _fstrcpy, wescpy, _mbscpy, _fmbscpy

produces the following:

Hello world

Classification: strcpy isANSI, _fstrcpy isnot ANSI, wescpy is ANSI, _mbscpy isnot ANSI, _fmbscpy is
not ANS|

Systems.  strcpy - All, Netware
_fstrcpy - Al
wescpy - Al
_nbscpy - DOS, W ndows, Wn386, Wn32, OS/2 1.x(all), Os/2-32
_fnbscpy - DOS, Wndows, Wn386, Wn32, O5/2 1.x(all), OS/2-32
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strcspn, _fstrcspn, wescspn, _mbscspn, _fmbscspn

Synopsis:

Description:

Returns:
See Also:

Example:

#i ncl ude <string. h>
size_t strcspn( const char *str,
const char *charset );
ze_t _fstrcspn( const char __far *str,
const char __far *charset );
#i ncl ude <wchar. h>
size_t wcscspn( const wchar _t *str,
const wchar _t *charset );
#i ncl ude <nbstring. h>
size_t _nmbscpsn( const unsigned char *str,
const unsi gned char *charset );
ze_t _fnbscpsn( const unsigned char __far *str,
const unsigned char __far *charset );

S

S

The st r cspn function computes the length, in bytes, of theinitial segment of the string
pointed to by str which consists entirely of characters not from the string pointed to by
charset. The terminating null character is not considered part of str.

The _f st r cspn function is adata model independent form of the st r cspn function that
accepts far pointer arguments. 1t is most useful in mixed memory model applications.

Thewcscspn function is awide-character version of st r cspn that operates with
wide-character strings.

The _nmbscspn function is a multibyte character version of st r cspn that operates with
multibyte character strings.

Thelength, in bytes, of theinitial segment is returned.
strspn

#i ncl ude <stdi o. h>
#i ncl ude <string. h>

voi d main()
printf( "%\ n", strcspn( "abcbcadef", "cbha" ) );

printf( "%\ n", strcspn( "xxxbcadef", "cbha" ) );
printf( "%\ n", strcspn( "123456789", "cha" ) );

}

produces the following:
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strcspn, _fstrespn, wescspn, _mbscspn, _fmbscspn

0
3
9

Classification: strecspnis ANSI, fstrespnisnot ANSI, wescspn isANSI, _mbscspn is not ANSI,
_fmbscspnisnot ANSI

Systems.  strcspn - All, Netware
_fstrcspn - Al
wescspn - Al
_nmbscspn - DOS, W ndows, Wn386, Wn32, O5/2 1.x(all), OS/2-32
_fnbscspn - DOS, W ndows, Wn386, Wn32, Os/2 1.x(all),
os/ 2- 32
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_strdate, wstrdate

Synopsis:

Description:

Returns:
See Also:

Example:

#i nclude <time. h>
char *_strdate( char *datestr )
wchar _t _wstrdate( wchar _t *datestr );

The _st r dat e function copies the current date to the buffer pointed to by datestr. The
dateisformatted as"MM/DD/YY" where "MM" is two digits representing the month, where
"DD" istwo digits representing the day, and where"YY" is two digits representing the year.
The buffer must be at least 9 bytes long.

The _wst r dat e function isawide-character version of _st r dat e that operates with
wide-character strings.

The _st r dat e function returns a pointer to the resulting text string datestr.
asctine,ctinme,gntime,localtinme, nktine,_strtine,tine,tzset

#i ncl ude <stdi o. h>
#i ncl ude <tine. h>

void main()
char dat ebuff[9];

printf( "%\n", _strdate( datebuff ) );

Classification: WATCOM

Systems:

_strdate - All
_wstrdate - All
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_strdec, wcsdec, mbsdec, fmbsdec

Synopsis:

Description:

Returns:

See Also:

Example:
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#i ncl ude <tchar. h>
char *_strdec( const char *start, const char *current );
wchar _t *_wcsdec( const wchar _t *start,
const wchar_t *current );
#i ncl ude <nmbstring. h>
unsi gned char *_nbsdec( const unsigned char *start,
const unsigned char *current );

unsi gned char *_fnmbsdec( const unsigned char __far *start,

const unsigned char _ _far *current );

The _st r dec function returns a pointer to the previous character (single-byte, wide, or
multibyte) in the string pointed to by start which must precede current. The current
character in the string is pointed to by current. Y ou must ensure that current does not point
into the middle of a multibyte or wide character.

The function is a data model independent form of the _st r dec function that accepts far
pointer arguments. It ismost useful in mixed memory model applications.

The ~wcsdec function is awide-character version of _st r dec that operates with
wide-character strings.

The _nmbsdec function is a multibyte character version of _st r dec that operates with
multibyte character strings.

The _st r dec function returns a pointer to the previous character (single-byte, wide, or
multibyte depending on the function used).

_strinc, _strninc



_strdec, wcsdec, _mbsdec, fmbsdec

#i ncl ude <stdio. h>

#i ncl ude <nbct ype.

h>

#i ncl ude <nbstring. h>

const unsi gned char chars[] = {

’

’ ’
)

1
A
0x81, 0x40,
0x82, 0x60,
0x82, OxA6, /*
0x83, 0x42,
OxA1l,
Ox A6,
OxDF,
OxEO, OxAl,
0x00

~
*

}

doubl e- byt e space */

/* doubl e-byte A */

doubl e- byt e Hi ragana

/* doubl e- byt e Kat akana
/* single-byte Katakana
* singl e-byte Katakana
* singl e-byte Katakana
* doubl e-byte Kanji */

#defi ne Sl ZE si zeof ( chars ) / sizeof(

voi d main()

i nt

i,k

const unsigned char *prev;

_setmbcp( 932

)

prev = &hars[ SIZE - 1 ];

do {
prev = _nbsdec( chars, prev );
j = nmblen( prev, MB_CUR_MAX );
ifCj] ==0) {
k = 0;
} elseif (j ==1) {
k = *prev;
} else if(j ==

k = *(prev)<<8 | *(prev+l);

*/
*/
punctuation */
al phabetic */
al phabetic */

unsi gned char )

printf( "Previous character 9%6.4x\n", k );

} while( prev
}

produces the following:

= chars );
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_strdec, wcsdec, mbsdec, fmbsdec

Classification: WATCOM

Systems:
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Pr evi ous
Pr evi ous
Pr evi ous
Pr evi ous
Pr evi ous
Pr evi ous
Pr evi ous
Pr evi ous
Pr evi ous
Pr evi ous
Pr evi ous
Pr evi ous

_strdec -
_wcsdec -
_nbsdec -
_f mbsdec

character
character
character
character
character
char act er
char act er
char act er
char acter
character
character
character

MACRO
MACRO

DOS, W ndows, Wn386, Wn32, OS/2 1.x(all),
- DOS, Wndows, Wn386, Wn32, OS/2 1.x(all),

Oxelal
ox00df
0x00ab6
0x00al
0x8342
0x82a6
0x8260
0x8140
0x0041
0x0031
0x002e
0x0020

Os/ 2-32
Os/ 2-32



strdup, _strdup, fstrdup, wcsdup, _mbsdup, fmbsdup

Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <string. h>

char *strdup( const char *src );

char *_strdup( const char *src );

char __far *_fstrdup( const char __far *src );

#i ncl ude <wchar. h>

wchar _t *_wesdup( const wchar _t *src );

#i ncl ude <mbstring. h>

unsi gned char *_nmbsdup( unsigned char *src );

unsi gned char _ far * _fnbsdup( unsigned char _ far *src );

The st r dup function creates a duplicate copy of the string pointed to by src and returns a
pointer to the new copy. For st r dup, the memory for the new string is obtained by using
the mal | oc function and can be freed using the f r ee function. For _f st r dup, the
memory for the new string is obtained by using the _f nal | oc function and can be freed
using the _f f r ee function.

The _st r dup function isidentical to st r dup. Use _st r dup for ANSI/ISO naming
conventions.

The _f st r dup function is a data model independent form of the st r dup function that
accepts far pointer arguments. 1t is most useful in mixed memory model applications.

The _wcsdup function is awide-character version of st r dup that operates with
wide-character strings.

The _nbsdup function is a multibyte character version of st r dup that operates with
multibyte character strings.

The _f mbsdup function is a data model independent form of the _nbsdup function that
accepts far pointer arguments. It is most useful in mixed memory model applications.

The st r dup function returns the pointer to the new copy of the string if successful,
otherwise it returns NULL.

free,mal | oc, strcpy,strncpy

#i ncl ude <stdi o. h>
#i ncl ude <string. h>

void main()

char *dup;
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strdup, _strdup, fstrdup, wcsdup, _mbsdup, fmbsdup

dup = strdup( "Make a copy" );
printf( "9%\n", dup );

Classification: WATCOM
_strdup conforms to ANSI/ISO naming conventions

Systems.  strdup - All, Netware
_strdup - All, Netware

_fstrdup - Al
_wcsdup - All
_nbsdup - DOS, W ndows, Wn386, Wn32, OS/2 1l.x(all), Os/2-32
_fnbsdup - DOS, W ndows, Wn386, Wn32, O5/2 1.x(all), 2-32
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strerror, wcserror

Synopsis:

Description:

Returns:

See Also;

Example:

#i ncl ude <string. h>
char *strerror( int errnum);
wchar _t *wcserror( int errnum);

The st rerror function maps the error number contained in errnumto an error message.

Thewcserror functionisidentical to st rerror except that the messageit pointstoisa
wide-character string.

Thest rerror function returns a pointer to the error message. The array containing the
error string should not be modified by the program. This array may be overwritten by a
subsequent call tothe st rerror function.

clearerr,feof,ferror,perror

#i ncl ude <stdi o. h>
#i ncl ude <string. h>
#i ncl ude <errno. h>

void main()
FI LE *fp;

fp = fopen( "file.nam', "r" );
if( fp == NULL ) {
printf( "Unable to open file: %\n",
strerror( errno ) );
}
}

Classification: strerror is ANSI, weserror isANS]

Systems:

strerror - All, Netware
wcserror - DOS, Wndows, Wn386, Wn32, OS/2 1.x(all), OS/2-32
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strftime, wesftime, _wstrftime_ms

Synopsis:

Description:

1024

#i ncl ude <time. h>
size_t strftime( char *s,
size_t nmaxsize
const char *fornmat,
const struct tm*tineptr );
#i ncl ude <wchar. h>
size_t wesftime( wchar _t *s,
size_t naxsize
const wchar _t *fornat,
const struct tm*tineptr );
#i ncl ude <time. h>
size_t _wstrftinme_ns( wchar_t *s,
size_t naxsize
const char *fornmat,
const struct tm*tineptr );

struct tm{

int tmsec; /* seconds after the mnute -- [0, 61] */
int tmmn; /* mnutes after the hour -- [0,59] */
int tmhour; /* hours after m dnight -- [0,23] */
int tmnday; /* day of the nonth -- [1,31] */
i nt tm.non; /* nonths since January -- [0,11] */
int tmyear; /* years since 1900 */
int tmwlay; /* days since Sunday -- [0,6] */
int tmyday; /* days since January 1 -- [0, 365]*/
i

nt tm.isdst; /* Daylight Savings Tine flag */
1

The st rfti me function formats the time in the argument timeptr into the array pointed to
by the argument s according to the format argument.

Thewcsf ti me functionisawide-character version of strfti ne that operates with
wide-character strings.

The wstrftinme_ns functionisidentical to wesf ti me except that the format is not a
wide-character string.

The format string consists of zero or more directives and ordinary characters. A directive
consists of a’%' character followed by a character that determines the substitution that isto
take place. All ordinary characters are copied unchanged into the array. No more than
maxsize characters are placed in the array. The format directives %D, %h, %n, %r, %t, and
%T are from POSIX.



strftime, wcsftime, _wstrftime_ms

Directive  Meaning

%a locale' s abbreviated weekday name

%A locale s full weekday name

%b locale's abbreviated month name

%B locale's full month name

%cC locale s appropriate date and time representation

%d day of the month as a decimal number (01-31)

%D date in the format mm/dd/yy (POSIX)

%h locale’ s abbreviated month name (POSIX)

%H hour (24-hour clock) as a decimal number (00-23)

%ol hour (12-hour clock) as a decimal number (01-12)

%j day of the year as a decimal number (001-366)

%m month as a decimal number (01-12)

%M minute as a decimal number (00-59)

%n newline character (POSIX)

%p locale' s equivalent of either AM or PM

%r 12-hour clock time (01-12) using the AM/PM notation in the format
HH:MM:SS (AM|PM) (POSIX)

%S second as a decimal number (00-59)

%ot tab character (POSIX)

%T 24-hour clock time in the format HH:MM:SS (POSIX)

%U week number of the year as adecimal number (00-52) where Sunday is the first
day of the week
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Returns:

See Also:

Example:

1026

%W

%W

%X
%X
%y
%Y

%Z, %z

%%

weekday as a decimal number (0-6) where 0 is Sunday

week number of the year as adecimal number (00-52) where Monday is the
first day of the week

locale' s appropriate date representation

locale' s appropriate time representation

year without century as a decimal number (00-99)
year with century as a decimal number

timezone name, or by no charactersif no timezone exists (%z is an extension to
ANSI/POSIX)

character %

When the % or %z directiveis specified, the t zset functioniscalled.

If the number of charactersto be placed into the array islessthan maxsize, the strfti me
function returns the number of characters placed into the array pointed to by s not including
the terminating null character. Otherwise, zero isreturned. When an error has occurred,

er r no contains avalue indicating the type of error that has been detected.

setl| ocal e,asctine,clock,ctine,difftime,gmine,localtine,nktine,
time,tzset

#i ncl ude <stdi o. h>
#i ncl ude <tine. h>

void main()

time_t tine_of _day;
char buffer[ 80 ];

time_of _day = tinme( NULL );
strftime( buffer, 80, "Today is YA B %, %",

localtime( & inme_of _day ) );

printf( "%\n", buffer );

}

produces the following:



strftime, wcsftime, _wstrftime_ms

Today is Friday Decenber 25, 1987
Classification: strftimeis ANSI, POSIX, wcsftimeis ANSI, _wstrftime_msisnot ANSI

Systems:  strftine - All, Netware
wesftime - Al
_wstrftine_ns - All
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stricmp, _stricmp, _fstricmp, _wcsicmp, _mbsicmp, _fmbsicmp

Synopsis:

Description:

Returns:

See Also:

1028

#i ncl ude <string. h>
int stricmp( const char *sl1, const char *s2 );
int _stricnp( const char *sl1, const char *s2 );
int _fstricnp( const char __far *sl
const char __far *s2 );
#i ncl ude <wchar. h>
int _wesicnp( const wchar _t *sl1, const wchar _t *s2 );
#i ncl ude <mbstring. h>
i nt _nbsicnp( const unsigned char *s1i,
const unsigned char *s2 );
int _frbsicnmp( const unsigned char _ far *si,
const unsigned char __far *s2 );

The st ri cnp function compares, with case insensitivity, the string pointed to by sl to the
string pointed to by s2. All uppercase characters from s1 and s2 are mapped to lowercase for
the purposes of doing the comparison.

The _stri cnp functionisidentical to stri cnp. Use _stri cnp for ANSI/ISO naming
conventions.

The _f st ri crp function is adata model independent form of the st r i cnp function that
accepts far pointer arguments. It is most useful in mixed memory model applications.

The ~wcsi cnp function is awide-character version of st ri cnp that operates with
wide-character strings.

The _nbsi cnp function isamultibyte character version of st ri cnp that operates with
multibyte character strings.

The _f nbsi cnp function is adata model independent form of the _nbsi cnp function that
accepts far pointer arguments. It is most useful in mixed memory model applications.

Thest ri cnp function returns an integer less than, equal to, or greater than zero, indicating
that the string pointed to by sl is lessthan, equal to, or greater than the string pointed to by
s2.

strcnp, strcnpi, strncnp, strnicnp



stricmp, _stricmp, _fstricmp, _wcsicmp, _mbsicmp, _fmbsicmp

Example:  #i ncl ude <stdi o. h>
#i ncl ude <string. h>

void main()

printf( "%\ n", stricnp( "AbCDEF", "abcdef" ) );

printf( "%\ n", stricnp( "abcdef", "ABC ) );

printf( "%\ n", stricnp( "abc", "ABCdef" ) );

printf( "%\ n", stricnp( "Abcdef", "mopqr" ) );

printf( "%\ n", stricnp( "Muopqr", "abcdef" ) );
}

produces the following:

0
100
-100
-12
12

Classification: WATCOM
_stricmp conforms to ANSI/ISO naming conventions

Systems.  stricnp - Al, Netware
_stricnmp - Al, Netware
_fstricnp - Al
_wesicnmp - Al
_nmbsicnp - DOS, W ndows, Wn386, Wn32, OS/2 1.x(all), OS/2-32
_frbsicnp - DOS, W ndows, Wn386, Wn32, 0OS/2 1.x(all),
os/ 2-32
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_stricoll, _wcsicoll, _mbsicoll

Synopsis.  #i ncl ude <string. h>
int _stricoll( const char *sl, const char *s2 );
#i ncl ude <wchar. h>
int _wesicoll( const wchar _t *sl1, const wchar _t *s2 );
#i ncl ude <nbstring. h>
int _nbsicoll( const unsigned char *sl1, const unsigned char *s
2);

Description: The _stri col | function performs a case insensitive comparison of the string pointed to
by sl to the string pointed to by s2. The comparison uses the current code page which can be
selected by the _set nmbcp function.

The ~wesi col | function isawide-character versionof _stri col | that operates with
wide-character strings.

The _nbsi col | function isamultibyte character version of _stri col | that operates
with multibyte character strings.

Returns:  These functions return an integer less than, equal to, or greater than zero, indicating that the
string pointed to by sl islessthan, equal to, or greater than the string pointed to by s2,
according to the collating sequence selected.

SeeAlso:  _setnbcp,strcoll,stricnp,strncnp, strncoll,strnicnp, _strnicoll

Example:  #i ncl ude <stdi o. h>
#i ncl ude <string. h>

char buffer[80] = "world";
void main()
int test;
test = _stricoll( buffer, "world2" );

if( test <0)
printf( "Less than\n" );

} else if( test == 0 ) {
printf( "Equal\n" );
} else {

printf( "Geater than\n" );

}

Classification: WATCOM
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_stricoll, _wecsicoll, _mbsicoll

Systems: _stricoll - Al, Netware
_wesicoll - All
_nbsicoll - DCS, Wndows, Wn386, Wn32, Os/2 1.x(all),
oS/ 2- 32
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_strinc, _wcsinc, _mbsinc, _fmbsinc

Synopsis:

Description:

Returns:

See Also:

Example:
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#i ncl ude <tchar. h>
char *_strinc( const char *current );
wchar _t *_wcsinc( const wchar _t *current );
#i ncl ude <nbstring. h>
unsi gned char *_nbsi nc( const unsigned char *current );
unsi gned char * _fnbsi nc(
const unsigned char __far *current );

The _st ri nc function returns a pointer to the next character (single-byte, wide, or
multibyte) in the string pointed to by current. Y ou must ensure that current does not point
into the middle of a multibyte or wide character.

The function is a data model independent form of the _st ri nc function that accepts far
pointer arguments. It is most useful in mixed memory model applications.

The _wcsi nc function is awide-character version of _st ri nc that operates with
wide-character strings.

The _nmbsi nc function is a multibyte character version of _st r i nc that operates with
multibyte character strings.

The _st ri nc function returns a pointer to the next character (single-byte, wide, or
multibyte depending on the function used).

_strdec, _strninc



_strinc, _wcsinc, _mbsinc, _fmbsinc

#i ncl ude <stdio. h>
#i ncl ude <nbctype. h>
#i ncl ude <nbstring. h>

const unsi gned char chars[] = {

’

’ ’
)

1
A
0x81, 0x40, doubl e- byt e space */
0x82, 0x60, /* doubl e-byte A */

0x82, 0xA6, /* doubl e-byte Hiragana */
0x83, 0x42, /* doubl e-byte Katakana */

~
*

OxA1, /* single-byte Katakana punctuation */
0xA6, /* single-byte Katakana al phabetic */
OxDF, /* single-byte Katakana al phabetic */
OXEQ, OxA1, /* double-byte Kanji */

0x00

}
#def i ne S| ZE si zeof ( chars ) / sizeof( unsigned char )

voi d main()
t |
i nt i, k;
const unsigned char *next;

_setnmbcp( 932 );
next = chars;
do {
next = _nbsinc( next );
j = nmblen( next, MB_CUR_MAX );
ifC] ==0) {
k = 0;
} elseif (j ==1) {
k = *next;
} elseif(j ==2)
k = *(next)<<8 | *(next+1);

printf( "Next character %#6.4x\n", k );
} while( next !'= &chars[ SIZE - 1] );

produces the following:
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Next character 0x002e
Next character 0x0031
Next character 0x0041
Next character 0x8140
Next character 0x8260
Next character 0x82a6
Next character 0x8342
Next character 0x00al
Next character 0x00a6
Next character 0x00df
Next character OxeOal
Next character 0000

Classification: WATCOM

Systems: _strinc - MACRO
~wesi nc - MACRO
_nbsinc - DOS, Wndows, Wn386, Wn32, OS/2 1l.x(all), Os/2-32
_fnbsinc - DOS, Wndows, Wn386, Wn32, O5/2 1.x(all), OS/2-32
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strlen, _fstrlen, wcslen, _mbslen, _fmbslen

Synopsis:

Description:

Returns:

Example:

#i ncl ude <string. h>

size_t strlen( const char *s );

size_t _fstrlen( const char __far *s );

#i ncl ude <wchar. h>

size_t weslen( const wchar _t *s );

#i ncl ude <nbstring. h>

size_t _nbslen( const unsigned char *s );

size_t _fnbslen( const unsigned char __far *s );

The st r | en function computes the length of the string pointed to by s.

The _f st r| en function is a data model independent form of the st r | en function that
accepts far pointer arguments. It is most useful in mixed memory model applications.

Thewcsl en function is awide-character version of st r | en that operates with
wide-character strings.

The _nmbs| en function is a multibyte character version of st r| en that operates with
multibyte character strings.

The _f mbsl en function is a data model independent form of the _nbsl en function that
accepts far pointer arguments. It is most useful in mixed memory model applications.

The st r | en function returns the number of characters that precede the terminating null
character.

#i ncl ude <stdi o. h>
#i ncl ude <string. h>

void main()
printf( "%\ n", strlen( "Howdy"

)
printf( "%\ n", strlen( "Hello wor
printf( "%\ n", strlien( "" ) );

)
[d\n" ) );

}
produces the following:
5

12
0
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Classification: strlenisANSI, _fstrlenisnot ANSI, weslenisANSI, _mbslenisnot ANSI, _fmbslenis
not ANS|

Systems: strlen - All, Netware
_fstrlen - Al
weslen - Al
_nbslen - DCS, Wndows, Wn386, Wn32, O5/2 1.x(all), OS/2-32
_fnbslen - DOS, Wndows, Wn386, Wn32, O5/2 1.x(all), OS/2-32
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strlwr, _strlwr, _fstrlwr, _wcslwr, _mbslwr, _fmbslwr

Synopsis:

Description:

Returns:
See Also:

Example:

#i ncl ude <string. h>

char *strlw( char *sl1l );

char *_strlw ( char *sl);

char __far *_fstrlw( char __far *sl);

#i ncl ude <wchar. h>

wchar _t *_weslw ( wehar _t *sl1 );

#i ncl ude <mbstring. h>

unsi gned char *_nbslw ( unsigned char *sl1 );

unsi gned char _ far * _fnbslw ( unsigned char _ far *sl1);

The st r | wr function replaces the string s1 with lowercase characters by invoking the
t ol ower function for each character in the string.

The _str | wr functionisidentical to st rl wr. Use _str | w for ANSI/ISO naming
conventions.

The _f strl wr functionisadatamodel independent form of the st r | wr function. It
accepts far pointer arguments and returns afar pointer. It is most useful in mixed memory
model applications.

The _wcsl wr function isawide-character version of st r| wr that operates with
wide-character strings.

The _nmbsl wr function is amultibyte character version of st r | wr that operates with
multibyte character strings.

The _f mbsl wr function is a data model independent form of the _nbsl| wr function that
accepts far pointer arguments. It is most useful in mixed memory model applications.

The address of the original string sl is returned.

st rupr
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#i ncl ude <stdio. h>
#i ncl ude <string. h>

char source[] = { "A nmixed-case STRING' };
voi d main()

printf( "%\n", source );
printf( "%\n", strlw( source ) );
printf( "%\n", source );

}

produces the following:

A m xed- case STRI NG
a m xed-case string
a m xed-case string

Classification: WATCOM
_strlwr conforms to ANSI/ISO naming conventions

Systems.  strlwr - All, Netware
_striw - A,
_fstriw - Al
_weslw - Al
_mbslw - DOCS, Wndows, Wn386, Wn32, OS/2 1.x(all), OS/2-32
_frbslw - DOS, Wndows, Wn386, Wn32, OS/2 1.x(all), OS/2-32
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strncat, _fstrncat, wesncat, _mbsncat, fmbsncat

Synopsis:

Description:

Returns:

See Also:

#i ncl ude <string. h>
char *strncat( char *dst, const char *src, size_t n);
char __far *_fstrncat( char __far *dst,
const char __far *src,
size_t n);
#i ncl ude <wchar. h>
wchar _t *wcsncat ( wchar _t *dst,
const wchar _t *src
sizet n);
#i ncl ude <nmbstring. h>
unsi gned char *_nmbsncat ( unsi gned char *dst,
const unsigned char *src,
size_t n);
unsi gned char __far *_fnbsncat( unsigned char __far *dst,
const unsigned char __far *src,
size_t n);

The st r ncat function appends not more than n characters of the string pointed to by src to
the end of the string pointed to by dst. The first character of src overwrites the null character
at theend of dst. A terminating null character is aways appended to the resullt.

The _f st rncat function isadata model independent form of the st r ncat function. It
accepts far pointer arguments and returns afar pointer. It is most useful in mixed memory
model applications.

Thewcsncat function isawide-character version of st rncat that operates with
wide-character strings.

The _nbsncat functionisamultibyte character version of str ncat that operates with
multibyte character strings.

The _f mbsncat function isadata model independent form of the _nbsncat function that
accepts far pointer arguments. It is most useful in mixed memory model applications.

The st r ncat function returns the value of dst.

strcat
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Example:  #i ncl ude <stdi o. h>
#i ncl ude <string. h>

char buffer[80];
void main()

strcpy( buffer, "Hello " );
strncat ( buffer, "world", 8 );
printf( "%\n", buffer );
strncat ( buffer, "*xxx*kkxkxxxsn ' 4,
printf( "%\n", buffer );

}

produces the following:

Hell o worl d
Hel | o wor| d****

Classification: strncat isANSI, _fstrncat is not ANSI, wesncat is ANSI, _mbsncat isnot ANSI, _fmbsncat
isnot ANSI

Systems. strncat - All, Netware
_fstrncat - Al
wesncat - Al
_nmbsncat - DOCS, W ndows, Wn386, Wn32, OS/2 1.x(all), OS/2-32
_frbsncat - DOS, W ndows, Wn386, Wn32, 0OS/2 1.x(all),
s/ 2- 32
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strncmp, _fstrncmp, wesncmp, _mbsncmp, _fmbsncmp

Synopsis:

Description:

Returns:

See Also:

#i ncl ude <string. h>
int strncp( const char *sl,
const char *s2,
size_t n);
int _fstrncnp( const char __far *sl
const char __far *s2,
size_t n);
#i ncl ude <wchar. h>
i nt wesncnp( const wchar t *sl,
const wchar .t *s2,
size_t n);
#i ncl ude <nbstring. h>
int _nbsncnp( const unsigned char *s1i,
const unsigned char *s2,
size_t n);
int _frbsncnp( const unsigned char __far *sli,
const unsigned char __far *s2,
size_t n);

The st r ncnp compares not more than n characters from the string pointed to by s1 to the
string pointed to by s2.

The _f st r ncnp function is adata model independent form of the st r ncnp function that
accepts far pointer arguments. It is most useful in mixed memory model applications.

Thewcsncnp function is awide-character version of st r ncnp that operates with
wide-character strings.

The _mbsncnp function isamultibyte character version of st r ncnp that operates with
multibyte character strings.

The _f mbsncnp function is adata model independent form of the _nmbsncnp function that
accepts far pointer arguments. It is most useful in mixed memory model applications.

The st r ncnp function returns an integer less than, equal to, or greater than zero, indicating
that the string pointed to by sl is lessthan, equal to, or greater than the string pointed to by
s2.

strcnp,stricnp,strnicnp
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Example:  #i ncl ude <stdi o. h>
#i ncl ude <string. h>

void main()

printf( "%\ n", strncnp( "abcdef", "abcDEF', 10 ) );

printf( "%\ n", strncnp( "abcdef", "abcDEF', 6 ) );

printf( "%\ n", strncnp( "abcdef", "abcDEF', 3 ) );

printf( "%\ n", strncnmp( "abcdef", "abcDEF', 0 ) );
}

produces the following:

[oNeN i

Classification: strncmp is ANSI, _fstrncmp is not ANSI, wesnemp is ANSI, _mbsnemp is not ANSI,
_fmbsncmp isnot ANSI

Systems.  strncnp - Al, Netware
_fstrncnmp - Al
wesnenp - Al
_mbsncnp - DCS, W ndows, Wn386, Wn32, OS/2 1.x(all), OS/2-32
_frbsncnp - DOS, W ndows, Wn386, Wn32, Os/2 1.x(all),
Os/ 2- 32
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_strncoll, _wcsncoll, _mbsncaoll

Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <string. h>

int _strncoll( const char *sl,
const char *s2,
size_t count );

#i ncl ude <wchar. h>

int _wesncol |l ( const wchar _t *sl,
const wchar _t *s2,
size_t count );

#i ncl ude <nbstring. h>

int _nbsncoll ( const unsigned char *s1,
const unsigned char *s2,
size_t count );

These functions compare the first count characters of the string pointed to by sl to the string
pointed to by s2. The comparison uses the current code page which can be selected by the
_set mbcp function.

The _wcsncol | function isawide-character version of _strncol | that operates with
wide-character strings.

The _nbsncol | function isamultibyte character version of _strncol | that operates
with multibyte character strings.

These functions return an integer less than, equal to, or greater than zero, indicating that the
string pointed to by s1 isless than, equal to, or greater than the string pointed to by s2,
according to the collating sequence selected.

_setnmbcp,strcol |l ,stricnp, _stricoll,strncnp,strnicnp, _strnicoll
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#i ncl ude <stdio. h>
#i ncl ude <string. h>

char buffer[80] = "world";

voi d main()

t
Int test;
test = _strncoll ( buffer, "world2", 5 );
if( test <0 ) {
printf( "Less than\n" );
} else if( test == 0 ) {
printf( "Equal\n" );
} else {
printf( "Geater than\n" );
}
}
Classification: WATCOM
Systems: _strncoll - Al'l, Netware
_wesncol I - Al
_nmbsncol I - DOS, W ndows, Wn386, Wn32, OS/2 1.x(all),
Qos/ 2- 32
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strncpy, _fstrncpy, wesncpy, _mbsncpy, _fmbsncpy

Synopsis:

Description:

Returns:

#i ncl ude <string. h>
char *strncpy( char *dst,
const char *src,
size_t n);
char __far *_fstrncpy( char __far *dst,
const char __far *src,
size_t n);
#i ncl ude <wchar. h>
wchar -t *wcsncpy( wchar _t *dst,
const wchar .t *src
size_t n);
#i ncl ude <nbstring. h>
unsi gned char *_nbsncpy( unsi gned char *dst,
const unsigned char *src,
size_t n);
unsi gned char __far *_fnbsncpy( unsigned char __far *dst,
const unsigned char __far *src,
sizet n);

The st r ncpy function copies no more than n characters from the string pointed to by src
into the array pointed to by dst. Copying of overlapping objectsis not guaranteed to work
properly. Seethe menmmove function if you wish to copy objects that overlap.

If the string pointed to by src is shorter than n characters, null characters are appended to the
copy in the array pointed to by dst, until n charactersin all have been written. If the string
pointed to by src islonger than n characters, then the result will not be terminated by a null
character.

The _f st r ncpy function is adata model independent form of the st r ncpy function. It
accepts far pointer arguments and returns afar pointer. It ismost useful in mixed memory
model applications.

Thewcsncpy function is awide-character version of st r ncpy that operates with
wide-character strings.

The _nmbsncpy function is a multibyte character version of st r ncpy that operates with
multibyte character strings.

The _f mbsncpy function is adata model independent form of the _nmbsncpy function that
accepts far pointer arguments. 1t is most useful in mixed memory model applications.

The st r ncpy function returns the value of dst.
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SeeAlso:  strcpy,strdup

Example:  #i ncl ude <stdi o. h>
#i ncl ude <string. h>

void main()

char buffer[15];

printf( "%\n", strncpy( buffer, "abcdefg", 10 ) )
printf( "%\n", strncpy( buffer, "1234567", 6 ) );
printf( "%\n", strncpy( buffer, "abcdefg", 3) );
printf( "%\n", strncpy( buffer, "****x*xxu' Q) );
}

produces the following:

abcdef g
1234569
abc456g
abc456g

Classification: strncpy is ANSI, _fstrnepy isnot ANSI, wesnepy is ANSI, _mbsncpy isnot ANSI,
_fmbsncpy isnot ANSI

Systems.  strncpy - Al, Netware
_fstrncpy - Al
wesnepy - Al
_mbsncpy - DOS, W ndows, Wn386, Wn32, O5/2 1.x(all), OS/2-32
_frbsncpy - DOS, W ndows, Wn386, Wn32, OS/2 1.x(all),
s/ 2- 32
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strnicmp, _strnicmp, _fstrnicmp, _wcsnicmp, _mbsnicmp, _fmbsnicmp

Synopsis:

Description:

Returns:

#i ncl ude <string. h>
int strnicnp( const char *si,
const char *s2
size_t len);
int _strnicnp( const char *sli,
const char *s2,
size_t len);
int _fstrnicnp( const char __far *sli,
const char _ _far *s2,
size t len);
#i ncl ude <wchar. h>
int _wesnicnp( const wchar _t *sl
const wchar _t *s2,
size_t len);
#i ncl ude <nbstring. h>
i nt _nbsnicnp( const unsigned char *s1,
const unsi gned char *s2,
size_t n);
int _frbsnicnp( const unsigned char _ far *sl,
const unsigned char _ far *s2,
size_t n);

The st r ni cnp function compares, without case sensitivity, the string pointed to by sl to

the string pointed to by s2, for at most len characters.

The _st r ni cnp functionisidentical to st r ni cnp. Use _st r ni cnp for ANSI/ISO

naming conventions.

The _f st r ni cnp function is a datamodel independent form of the st r ni cnp function
that accepts far pointer arguments. It is most useful in mixed memory model applications.

The ~wcsni cnp function is awide-character version of st r ni cnp that operates with

wide-character strings.

The _nmbsni cnp function is amultibyte character version of st r ni cnp that operates with

multibyte character strings.

The _f mbsni cnp function is a datamodel independent form of the _nbsni cnp function
that accepts far pointer arguments. It is most useful in mixed memory model applications.

The st r ni cnp function returns an integer less than, equal to, or greater than zero,
indicating that the string pointed to by sl isless than, equal to, or greater than the string

pointed to by 2.
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See Also:

Example:

strcnp, stricnp, strncnp

#i ncl ude <stdi o. h>
#i ncl ude <string. h>

void main()

{
printf( "%\ n", strnicnmp( "abcdef"
printf( "%\ n", strnicnp( "abcdef"
printf( "%\ n", strnicnp( "abcdef"
printf( "%\ n", strnicnp( "abcdef"
}
produces the following:
-20
-20
0
0

Classification: WATCOM

Systems:

1048

_strnicmp conforms to ANSI/I SO naming conventions

strnicnp - All, Netware
_strnicnp - All, Netware
_fstrnicnp - All
_wesnicnp - Al

" ABCXXX"
" ABCXXX"
" ABCXXX"
" ABCXXX"

1

0))
6) )
3))
0))

_nbsnicnp - DCS, Wndows, Wn386, Wn32, Os/2 1.x(all),

0Os/ 2- 32

_frbsnicnp - DOS, Wndows, Wn386, Wn32, O5/2 1.x(all),

0s/ 2-32



_strnicoll, _wcsnicoll, _mbsnicoll

Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <string. h>

int _strnicoll( const char *sl,
const char *s2,
size_t count );

#i ncl ude <wchar. h>

int _wesnicoll( const wchar _t *s1,
const wchar _t *s2,
size_t count );

#i ncl ude <nbstring. h>

int _nbsnicoll( const unsigned char *s1i,
const unsi gned char *s2,
size_t count );

These functions perform a case insensitive comparison of the first count characters of the
string pointed to by s1 to the string pointed to by s2. The comparison uses the current code
page which can be selected by the _set nbcp function.

The _wcsni col | function isawide-character version of _strni col | that operates with
wide-character strings.

The _nbsni col | function isamultibyte character version of _st r ni col | that operates
with multibyte character strings.

These functions return an integer less than, equal to, or greater than zero, indicating that the
string pointed to by s1 isless than, equal to, or greater than the string pointed to by s2,
according to the collating sequence selected.

_setnmbcp,strcol |l ,stricnp, _stricoll,strncnp, _strncoll,strnicnp
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#i ncl ude <stdio. h>
#i ncl ude <string. h>

char buffer[80] = "world";

voi d main()

t
Int test;
test = _strnicoll( buffer, "World2", 5);
if( test <0 ) {
printf( "Less than\n" );
} else if( test == 0 ) {
printf( "Equal\n" );
} else {
printf( "Geater than\n" );
}
}
Classification: WATCOM
Systems: _strnicoll - Al, Netware
_wesnicoll - A
_nmbsni coll - DOS, Wndows, Wn386, Wn32, O5/2 1.x(all),
Qos/ 2- 32
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_strninc, _wcsninc, _mbsninc, _fmbsninc

Synopsis:

Description:

Returns:

See Also:

Example:

#ni ncl ude <tchar. h>

char *_strninc( const char *str, size_t count );

wchar _t *_wcsninc( const wchar _t *str, size_t count );

#ni ncl ude <nbstring. h>

unsi gned char *_nbsni nc( const unsigned char *str,
size_t count );

unsi gned char __far *_fnbsninc(
const unsigned char __far *str,
size_t count );

The _nbsni nc function increments str by count multibyte characters. _nbsni nc
recognizes multibyte-character sequences according to the multibyte code page currently in
use. The header file <t char . h> defines the generic-text routine _t csni nc. Thismacro
mapsto _nmbsni nc if _MBCS has been defined, or to _wcsni nc if _UNI CODE has been
defined. Otherwise _t csni nc mapsto _strni nc. _strninc and _wcsni nc are
single-byte-character string and wide-character string versionsof _nbsni nc. _wcsni nc
and _st r ni nc are provided only for this mapping and should not be used otherwise.

The _st r ni nc function returns a pointer to str after it has been incremented by count
charactersor NULL if str was NULL. If count exceeds the number of characters remaining
in the string, the result is undefined.

_strdec, _strinc
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_strninc, _wcsninc, _mbsninc, _fmbsninc

#ni ncl ude <stdi o. h>
#ni ncl ude <nbctype. h>
#ni ncl ude <nbstring. h>

const unsi gned char chars[] = {

’

’ ’
)

1
A
0x81, 0x40, doubl e- byt e space */
0x82, 0x60, /* doubl e-byte A */

0x82, 0xA6, /* doubl e-byte Hiragana */
0x83, 0x42, /* doubl e-byte Katakana */

~
*

OxA1, /* single-byte Katakana punctuation */
0xA6, /* single-byte Katakana al phabetic */
OxDF, /* single-byte Katakana al phabetic */
OXEQ, OxA1, /* double-byte Kanji */

0x00

1
#def i ne S| ZE si zeof ( chars ) / sizeof( unsigned char )

voi d main()
t |
i nt i, k;
const unsigned char *next;

_setnmbcp( 932 );
next = chars;
do {
next = _nbsninc( next, 1);
j = nmblen( next, MB_CUR_MAX );
ifC] ==0) {
k = 0;
} elseif (j ==1) {
k = *next;
} elseif(j ==2)
k = *(next)<<8 | *(next+1);

printf( "Next character %#6.4x\n", k );
} while( next !'= &chars[ SIZE - 1] );

produces the following:
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Next character 0x002e
Next character 0x0031
Next character 0x0041
Next character 0x8140
Next character 0x8260
Next character 0x82a6
Next character 0x8342
Next character 0x00al
Next character 0x00a6
Next character 0x00df
Next character OxeOal
Next character 0000

Classification: WATCOM

Systems: _strninc - MACRO
_wesninc - MACRO
_nbsninc - DOS, Wndows, Wn386, Wn32, O5/2 1.x(all), OS/2-32
_fnbsninc - DOS, Wndows, Wn386, Wn32, Os/2 1.x(all),
oS/ 2- 32
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strnset, _strnset, _fstrnset, _wcsnset, _mbsnset, fmbsnset

Synopsis:

Description:

Returns:

1054

#i ncl ude <string. h>

char *strnset( char *str, int fill, size_t count );
char *_strnset( char *str, int fill, size_t count );
char __far *_fstrnset( char __far *str,

int fill,

size_t count );
#i ncl ude <wchar. h>
wchar .t *_wesnset( wchar _t *str, int fill, size_t count );
#i ncl ude <nbstring. h>
unsi gned char * _nbsnset( unsigned char *str,
unsigned int fill,
size_t count );
unsi gned char __far *_fnbsnset( unsigned char __far *str,
unsigned int fill,
size_t __n);

The st r nset function fillsthe string str with the value of the argument fill, converted to be
acharacter value. When the value of count is greater than the length of the string, the entire
string isfilled. Otherwise, that number of characters at the start of the string are set to thefill
character.

The _strnset functionisidentical to strnset. Use _strnset for ANSI naming
conventions.

The _f st rnset function isadata model independent form of the st r nset function. It
accepts far pointer arguments and returns afar pointer. It ismost useful in mixed memory
model applications.

The wcsnset function isawide-character version of st rnset that operates with
wide-character strings. For _wcsnset , the value of count is the number of wide characters
tofill. Thisishalf the number of bytes.

The _nmbsnset function isamultibyte character version of st r nset that operates with
multibyte character strings.

The _f mbsnset function isadata model independent form of the _nbsnset function that
accepts far pointer arguments. It is most useful in mixed memory model applications.

For _nmbsnset , the value of count isthe number of multibyte charactersto fill. If the
number of bytesto befilled is odd and fill is a double-byte character, the partial byte at the
end isfilled with an ASCII space character.

The address of the original string str is returned.



strnset, _strnset, fstrnset, wcsnset, mbsnset, fmbsnset

See Also: strset

#i ncl ude <stdi o. h>
#i ncl ude <string. h>

Example:

char source[] =
void main()
printf( "%\n",

printf( "%\n",
printf( "%\n",

source );
strnset ( source,
strnset ( source,

}

produces the following:

A sanpl e STRI NG

Classification: WATCOM

Systems: Net war e

Net war e

strnset - All,

_strnset - All,
_fstrnset - All
_wesnset - Al

_nbsnset -

_f mbsnset -
oS/ 2-32

DOS, W ndows, Wn386, Wn32, Os/2 1.x(all),
DCS, W ndows, Wn386, Wn32, OS/2 1.x(all),

{ "A sanple STRING' };

=", 100

) ).
KT ) )

Os/ 2-32
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strpbrk, _fstrpbrk, wespbrk, _mbspbrk, _fmbspbrk

Synopsis.  #i ncl ude <string. h>
char *strpbrk( const char *str, const char *charset );
char __far *_fstrpbrk( const char __far *str,
const char __far *charset );
#i ncl ude <wchar. h>
wchar _t *wcspbrk( const wchar _t *str,
const wchar _t *charset );
#i ncl ude <mbstring. h>
unsi gned char * _nbspbrk( const unsigned char *str,
const unsi gned char *charset );
unsi gned char _ far * _fnbspbrk(
const unsigned char __far *str,
const unsigned char __far *charset );

Description: The st r pbr k function locates the first occurrence in the string pointed to by str of any
character from the string pointed to by charset.

The _f st r pbr k function is adata model independent form of the st r pbr k function. It
accepts far pointer arguments and returns afar pointer. It ismost useful in mixed memory
model applications.

Thewcspbr k function is awide-character version of st r pbr k that operates with
wide-character strings.

The _mbspbr k function is a multibyte character version of st r pbr k that operates with
multibyte character strings.

The _f mbspbr k function is adata model independent form of the _nmbspbr k function that
accepts far pointer arguments. It is most useful in mixed memory model applications.

Returns.  Thest r pbr k function returns a pointer to the located character, or NULL if no character
from charset occursin str.

SeeAlso: strchr,strrchr,strtok

Example:  #i ncl ude <stdi o. h>
#i ncl ude <string. h>

void main()

char *p = "Find all vowels";
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while( p !'= NULL ) {
printf( "%\n", p );
p = strpbrk( p+1, "aei ouAEIQU' );
}
}

produces the following:

Find all vowel s
ind all vowel s
all vowel s

owel s

els

Classification: strpbrk is ANSI, fstrpbrk isnot ANSI, wespbrk is ANSI, _mbspbrk isnot ANSI,
_fmbspbrk isnot ANSI

Systems.  strpbrk - All, Netware
_fstrpbrk - Al
wespbrk - All
_nbspbrk - DOS, W ndows, Wn386, Wn32, O5/2 1.x(all), OS/2-32
_fnbspbrk - DCS, Wndows, Wn386, Wn32, Os/2 1.x(all),
os/ 2- 32

1057



strrchr, _fstrrchr, wesrchr, _mbsrchr, _fmbsrchr

Synopsis:

Description:

Returns:

See Also:

Example:
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#i ncl ude <string. h>

char *strrchr( const char *s, int c );

char __far *_fstrrchr( const char __far *s, int ¢ );

#i ncl ude <wchar. h>

wchar _t *wcsrchr( const wchar_t *s, wint_t c );

#i ncl ude <nmbstring. h>

unsi gned char *_nbsrchr( const unsigned char *s,

unsigned int c );

unsi gned char _ far * _fnbsrchr(
const unsigned char _ far *s,
unsigned int c );

The st rrchr function locates the last occurrence of ¢ (converted to achar) in the string
pointed to by s. The terminating null character is considered to be part of the string.

The _f st rrchr function isadata model independent form of the st rr chr function. It
accepts far pointer arguments and returns afar pointer. It ismost useful in mixed memory
model applications.

Thewcsr chr function isawide-character version of st rr chr that operates with
wide-character strings.

The _mbsr chr function isamultibyte character version of st rr chr that operates with
multibyte character strings.

The _f mbsr chr function is adata model independent form of the _nbsr chr function that
accepts far pointer arguments. It is most useful in mixed memory model applications.

Thest rr chr function returns a pointer to the located character, or aNULL pointer if the
character does not occur in the string.

strchr,strpbrk

#i ncl ude <stdio. h>
#i ncl ude <string. h>

voi d main()
printf( "%\n", strrchr( "abcdeabcde", 'a' ) );
if( strrchr( "abcdeabcde", "x' ) == NULL )
printf( "NULL\n" );



strrchr, _fstrrchr, wesrchr, _mbsrchr, _fmbsrchr

produces the following:

abcde
NULL

Classification: strrchr isANSI, _fstrrchr is not ANSI, wesrchr is ANSI, _mbsrchr isnot ANSI, _fmbsrchr
isnot ANS|

Systems.  strrchr - All, Netware
_fstrrchr - Al
wesrchr - Al
_nbsrchr - DOS, W ndows, Wn386, Wn32, O5/2 1.x(all), OS/2-32
_fnbsrchr - DOS, Wndows, Wn386, Wn32, Os/2 1.x(all),
os/ 2- 32
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strrev, _strrev, _fstrrev, _wcsrev, _mbsrev, _fmbsrev

Synopsis.  #i ncl ude <string. h>
char *strrev( char *sl );
char *_strrev( char *sl);
char __far *_fstrrev( char __far *sl);
#i ncl ude <wchar. h>
wchar _t *_wesrev( wechar_t *sl );
#i ncl ude <mbstring. h>
unsi gned char *_nbsrev( unsigned char *sl1 );
unsi gned char _ far * _fnbsrev( unsigned char _ far *sl1 );

Description: The st r r ev function replaces the string s1 with a string whose characters are in the reverse
order.

The _strrev functionisidentical to st rrev. Use _st rrev for ANSI/ISO naming
conventions.

The _f st rrev function is adata model independent form of the st r r ev function. It
accepts far pointer arguments and returns afar pointer. It is most useful in mixed memory
model applications.

The _wcsr ev function isawide-character version of st r r ev that operates with
wide-character strings.

The _nbsr ev function is a multibyte character version of st rr ev that operates with
multibyte character strings.

The _f mbsr ev function is a data model independent form of the _nbsr ev function that
accepts far pointer arguments. It is most useful in mixed memory model applications.

Returns: The address of the original string sl is returned.

Example:  #i ncl ude <stdi o. h>
#i ncl ude <string. h>

char source[] = { "A sanple STRING' };
voi d main()
printf( "%\n", source );

printf( "%\n", strrev( source ) );
printf( "%\n", strrev( source ) );

}
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produces the following:

A sanpl e STRI NG
GNI RTS el pmas A
A sanpl e STRING

Classification: WATCOM

_strrev conforms to ANSI/ISO naming conventions

Systems.  strrev - All, Netware
_strrev - All, Netware

_fstrrev - Al

_wesrev - All
_nbsrev - DOS, W ndows, Wn386, Wn32, OS/2 1l.x(all), Os/2-32
Q0s/ 2- 32

_frbsrev - DCS, W ndows, Wn386, Wn32, Os/2 1.x(all),
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strset, strset, fstrset, wcsset, mbsset, fmbsset

Synopsis:

Description:

Returns:
See Also:

Example:
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#i ncl ude <string. h>

char *strset( char *s1, int fill );

char *_strset( char *sl1, int fill );

char __far *_fstrset( char __far *sl1, int fill );
#i ncl ude <wchar. h>

wchar _t *_wcsset( wehar _t *si1, int fill );

#i ncl ude <mbstring. h>
unsi gned char *_nbsset ( unsigned char *s1,

unsigned int fill );
unsi gned char _ far * _fnbsset( unsigned char _ far *si,
unsigned int fill );

The st r set function fills the string pointed to by s1 with the character fill. The
terminating null character in the original string remains unchanged.

The _strset functionisidentical to strset. Use _strset for ANSI naming
conventions.

The _f st r set function is adata model independent form of the st r set function. It
accepts far pointer arguments and returns afar pointer. It ismost useful in mixed memory
model applications.

The ~wcsset function isawide-character version of st r set that operates with
wide-character strings.

The _nmbsset function is amultibyte character version of st r set that operates with
multibyte character strings.

The _f mbsset function isadatamodel independent form of the _nbsset function that
accepts far pointer arguments. It is most useful in mixed memory model applications.

The address of the original string sl is returned.

strnset



strset, strset, fstrset, wcsset, mbsset, fmbsset

#i ncl ude <stdio. h>
#i ncl ude <string. h>

char source[] ={ "A sanple STRING' };
voi d main()

printf( "%\n", source );

printf( "9%\n", strset( source, '= ) );

printf( "%\n", strset( source, '*' ) );
}

produces the following:

A sanpl e STRING

khkkkhkkhkkhkkhkkhkkhkk*k

Classification: WATCOM

Systems.  strset - All, Netware
_strset - Al, Netware
_fstrset - Al
_wesset - Al
_nmbsset - DOS, W ndows, Wn386, Wn32, OS/2 1.x(all), OS/2-32
_fnbsset - DOS, Wndows, Wn386, Wn32, O5/2 1.x(all), 0OS/2-32
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strspn, _fstrspn, wesspn, _mbsspn, _fmbsspn

Synopsis.  #i ncl ude <string. h>
size_t strspn( const char *str,
const char *charset );
ze_t _fstrspn( const char __far *str,
const char __far *charset );
#i ncl ude <wchar. h>
size_t wesspn( const wchar _t *str,
const wchar _t *charset );
#i ncl ude <wchar. h>
size_t _mbsspn( const unsigned char *str,
const unsi gned char *charset );
ze_t _fnbsspn( const unsigned char __far *str,
const unsigned char __far *charset );

S

S

Description: The st r spn function computes the length, in bytes, of the initial segment of the string
pointed to by str which consists of characters from the string pointed to by charset. The
terminating null character is not considered to be part of charset.

The _f st r spn function is a data model independent form of the st r spn function that
accepts far pointer arguments. 1t is most useful in mixed memory model applications.

Thewcsspn function is awide-character version of st r spn that operates with
wide-character strings.

The _mbsspn function is a multibyte character version of st r spn that operates with
multibyte character strings.

The _f mbsspn function is a data model independent form of the _nbsspn function that
accepts far pointer arguments. It is most useful in mixed memory model applications.

Returns: Thelength, in bytes, of theinitial segment is returned.
SeeAlso:  strcspn,strspnp

Example:  #i ncl ude <stdi o. h>
#i ncl ude <string. h>

void main()

printf( "%\ n", strspn( "out to lunch", "aeiou" ) );
printf( "%\ n", strspn( "out to lunch", "xyz" ) );

}
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produces the following:

2
0

Classification: strspnis ANSI, fstrspnisnot ANSI, wesspnis ANSI, _mbsspnisnot ANSI, fmbsspnis
not ANS|

Systems.  strspn - All, Netware
_fstrspn - Al
wesspn - Al
_nbsspn - DOS, W ndows, Wn386, Wn32, OS/2 1l.x(all), Os/2-32
_fnbsspn - DOS, Wndows, Wn386, Wn32, O5/2 1.x(all), OS/2-32
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strspnp, _strspnp, _fstrspnp, _wcsspnp, _mbsspnp, fmbsspnp

Synopsis:

Description:

Returns:

See Also:
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#i ncl ude <string. h>
char *strspnp( const char *str,
const char *charset );
char *_strspnp( const char *str,
const char *charset );
char __far *_fstrspnp( const char __far *str,
const char __far *charset );
#i ncl ude <tchar. h>
wchar -t * _wesspnp( const wchar t *str,
const wchar t *charset );
#i ncl ude <nbstring. h>
unsi gned char *_nbsspnp( const unsigned char *str,
const unsi gned char *charset );
unsi gned char __far *_fnbsspnp(
const unsigned char __far *str,
const unsigned char __far *charset );

The st r spnp function returns a pointer to the first character in str that does not belong to
the set of charactersin charset. The terminating null character is not considered to be part of
charset.

The _strspnp functionisidentical to st r spnp. Use _st r spnp for ANSI/ISO naming
conventions.

The _f st r spnp function is adata model independent form of the st r spnp function that
accepts far pointer arguments. It is most useful in mixed memory model applications.

The _wcsspnp function is awide-character version of st r spnp that operates with
wide-character strings.

The _mbsspnp function is a multibyte character version of st r spnp that operates with
multibyte character strings.

The _f mbsspnp function is adata model independent form of the _nmbsspnp function that
accepts far pointer arguments. It is most useful in mixed memory model applications.

The st r spnp function returns NULL if str consists entirely of characters from charset.

strcspn, strspn
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Example:  #i ncl ude <stdi o. h>
#i ncl ude <string. h>

void main()

printf( "%\n", strspnp( "out to lunch", "aeiou" ) );
printf( "%\n", strspnp( "out to lunch", "xyz" ) );

}
produces the following:

t to lunch
out to lunch

Classification: WATCOM
_strspnp conforms to ANSI/ISO naming conventions

Systems.  strspnp - All, Netware
_strspnp - All, Netware
_fstrspnp - Al
_wesspnp - Al
_nmbsspnp - DOS, W ndows, Wn386, Wn32, O5/2 1.x(all), 0OS/2-32
_fnbsspnp - DCS, Wndows, Wn386, Wn32, Os/2 1.x(all),
Os/ 2-32
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strstr, _fstrstr, wesstr, _mbsstr, _fmbsstr

Synopsis:

Description:

Returns:

See Also;

Example:
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#i ncl ude <string. h>
char *strstr( const char *str,
const char *substr );
char __far *_fstrstr( const char __far *str,
const char __far *substr );
#i ncl ude <wchar. h>
wchar _t *wcsstr( const wchar _t *str,
const wchar _t *substr );
#i ncl ude <nbstring. h>
unsi gned char * _nbsstr( const unsigned char *str,
const unsigned char *substr );
unsi gned char __far *_fnbsstr(
const unsigned char __far *str,
const unsigned char __far *substr );

The st r st r function locates the first occurrence in the string pointed to by str of the
seguence of characters (excluding the terminating null character) in the string pointed to by
substr.

The _fstrstr function isadata model independent form of the st r st r function. It
accepts far pointer arguments and returns afar pointer. It is most useful in mixed memory
model applications.

Thewcsst r functionisawide-character version of st r st r that operates with
wide-character strings.

The _mbsst r function isamultibyte character version of st r st r that operates with
multibyte character strings.

The _f mbsst r function isadatamodel independent form of the _nbsst r function that
accepts far pointer arguments. 1t is most useful in mixed memory model applications.

The st r st r function returns a pointer to the located string, or NULL if the string is not
found.

strcspn
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#i ncl ude <stdio. h>
#i ncl ude <string. h>

voi d main()

printf( "%\n", strstr("This is an exanple", "is") );

}
produces the following:

is is an exanple

Classification: strstrisANSI, _fstrstrisnot ANSI, wesstr isANSI, _mbsstrisnot ANSI, _fmbsstr is not

Systems:

ANSI

strstr - All, Netware

_fstrstr - Al

wesstr - Al

_nmbsstr - DCS, Wndows, Wn386, Wn32, OS/2 1.x(all), OS/2-32
_fnbsstr - DOS, Wndows, Wn386, Wn32, O5/2 1.x(all), OS/2-32
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_strtime, _wstrtime

Synopsis:

Description:

Returns:
See Also:

Example:

#i nclude <time. h>
char *_strtinme( char *tinestr )
wchar _t _wstrtime( wchar _t *tinestr );

The _strti nme function copies the current time to the buffer pointed to by timestr. The
timeisformatted as"HH:MM:SS" where "HH" is two digits representing the hour in 24-hour
notation, where "MM" is two digits representing the minutes past the hour, and where"SS" is
two digits representing seconds. The buffer must be at least 9 bytes long.

The _wst r ti me function isawide-character version of _st rt i ne that operates with
wide-character strings.

The _st rti me function returns a pointer to the resulting text string timestr.
asctine,ctinme,gntinme,localtinme, nktine,_strdate,tine,tzset

#i ncl ude <stdi o. h>
#i ncl ude <tine. h>

void main()
char tinebuff[9];

printf( "%\n", _strtime( tinmebuff ) );

Classification: WATCOM

Systems:
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strtod, wcstod

Synopsis:

Description:

Returns:

See Also:

Example:

#i nclude <stdlib. h>

doubl e strtod( const char *ptr, char **endptr );

#i ncl ude <wchar. h>

doubl e westod( const wchar _t *ptr, wchar_t **endptr );

The st r t od function converts the string pointed to by ptr to doubl e representation. The
function recognizes a string containing:

* optional white space,

* an optiona plus or minus sign,

* asequence of digits containing an optional decimal point,

» anoptiona '€’ or 'E’ followed by an optionally signed sequence of digits.

The conversion ends at the first unrecognized character. A pointer to that character will be
stored in the object to which endptr pointsif endptr isnot NULL. By comparing the "end"
pointer with ptr, it can be determined how much of the string, if any, was scanned by the
st rt od function.

Thewcst od function is awide-character version of st rt od that operates with
wide-character strings.

The st rt od function returns the converted value. If the correct value would cause
overflow, plus or minus HUGE_VAL isreturned according to the sign, and er r no isset to
ERANGE. If the correct value would cause underflow, then zero isreturned, and err no is
set to ERANGE.  Zero is returned when the input string cannot be converted. In this case,
errno isnot set. When an error has occurred, er r no contains a value indicating the type
of error that has been detected.

at of

#i ncl ude <stdio. h>
#i ncl ude <stdlib. h>

voi d main()
doubl e pi;

pi = strtod( "3.141592653589793", NULL );
printf( "pi=9%7.15f\n", pi );

Classification: strtod is ANSI, wcstod is ANSI
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Systems: strtod - Math
westod - Math
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strtok, _fstrtok, westok, _mbstok, fmbstok

Synopsis:

Description:

#i ncl ude <string. h>
char *strtok( char *sl1, const char *s2 );
char __far *_fstrtok( char __far *si,
const char __far *s2);
#i ncl ude <wchar. h>
wchar _t *wcstok( wchar _t *sl1, const wchar _t *s2,
wchar _t **ptr );

#i ncl ude <mbstring. h>
unsi gned char *_nbstok( unsigned char *s1,

const unsi gned char *s2 );
unsi gned char __far *_fnbstok( unsigned char __far *sl,

const unsigned char __far *s2 );

The st r t ok function is used to break the string pointed to by sl into a sequence of tokens,
each of which is delimited by a character from the string pointed to by s2. Thefirst call to
st rt ok will return a pointer to the first token in the string pointed to by s1. Subsequent
callsto st rt ok must passaNULL pointer as the first argument, in order to get the next
token in the string. The set of delimiters used in each of these callsto st rt ok can be
different from one call to the next.

Thefirst call in the sequence searches sl for the first character that is not contained in the
current delimiter string s2. If no such character is found, then there are no tokensin sl and
thest r t ok function returnsaNULL pointer. If such acharacter isfound, it is the start of
the first token.

The st rt ok function then searches from there for a character that is contained in the
current delimiter string. 1f no such character isfound, the current token extends to the end of
the string pointed to by s1. If such acharacter isfound, it is overwritten by anull character,
which terminates the current token. The st rt ok function saves a pointer to the following
character, from which the next search for atoken will start when the first argument isa

NULL pointer.

Because st r t ok may modify the original string, that string should be duplicated if the
string isto be re-used.

The _f st rt ok function is adata model independent form of the st r t ok function. It
accepts far pointer arguments and returns afar pointer. It is most useful in mixed memory
model applications.

Thewcst ok function is awide-character version of st rt ok that operates with
wide-character strings. The third argument ptr pointsto acaller-provided wchar _t pointer
into which the west ok function stores information necessary for it to continue scanning the
same wide string.
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Returns:

See Also:

Example:

1074

Onthefirst call in the sequence of callsto west ok, sl pointsto awide string. In
subsequent calls for the same string, s1 must be NULL. If s1isNULL, the value pointed to
by ptr matches that set by the previous call to west ok for the same wide string. Otherwise,
the value of ptr isignored. Thelist of delimiters pointed to by s2 may be different from one
call to the next. The tokenization of sl issimilar to that for the st r t ok function.

The _nmbst ok function is a multibyte character version of st rt ok that operates with
multibyte character strings.

The _f mbst ok function is a data model independent form of the _nbst ok function that
accepts far pointer arguments. It is most useful in mixed memory model applications.

The st rt ok function returns a pointer to the first character of atoken or NULL if thereisno
token found.

strcspn, strpbrk

#i ncl ude <stdi o. h>
#i ncl ude <string. h>

voi d main()

{
char *p;
char *buffer;
char *delinms = { " .," };

buffer = strdup( "Find words, all of them" );
printf( "%\n", buffer );
p = strtok( buffer, delins );
while( p !'= NULL ) {
printf( "word: %\n", p );
p = strtok( NULL, delinms );

printf( "%\n", buffer );
}

produces the following:

Find words, all of them

word: Find
word: words
word: all
word: of
word: them
Fi nd



strtok, _fstrtok, westok, _mbstok, fmbstok

Classification: strtok isANSI, _fstrtok isnot ANSI, westok isANSI, _mbstok isnot ANSI, _fmbstok is
not ANS|

Systems: strtok - All, Netware
_fstrtok - All
west ok - Al
_nmbstok - DOCS, W ndows, Wn386, Wn32, OS/2 1.x(all), OS/2-32
_fnbstok - DOS, Wndows, Wn386, Wn32, O5/2 1.x(all), OS/2-32
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strtol, wcstol

Synopsis:

Description:

Returns:

See Also:
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#i nclude <stdlib. h>

long int strtol( const char *ptr,
char **endptr,
i nt base );

#i ncl ude <wchar. h>

long int westol ( const wchar_t *ptr,
wchar _t **endptr,
i nt base );

The st rt ol function converts the string pointed to by ptr to an object of type | ong i nt.
Thestrt ol function recognizes a string containing:

« optional white space,
* an optional plus or minus sign,
* asequence of digits and letters.

The conversion ends at the first unrecognized character. A pointer to that character will be
stored in the object to which endptr pointsif endptr isnot NULL.

If baseis zero, the first characters after the optional sign determine the base used for the
conversion. If thefirst charactersare "0x" or "0X" the digits are treated as hexadecimal. If
thefirst character is’0’, the digits are treated as octal. Otherwise the digits are treated as
decimal.

If baseis not zero, it must have avalue between 2 and 36. The letters a-z and A-Z represent
the values 10 through 35. Only those letters whose designated values are less than base are
permitted. If the value of baseis 16, the characters "0x" or "0X" may optionally precede the
sequence of letters and digits.

Thewcst ol functionisawide-character version of strt ol that operateswith
wide-character strings.

Thestrtol function returnsthe converted value. If the correct value would cause
overflow, LONG_MAX or LONG_M Nisreturned according to the sign, and er r no isset to
ERANGE. If baseisout of range, zero isreturned and er r no is set to EDOM

atoi,atol ,itoa,ltoa,sscanf,strtoul,ul toa,utoa



strtol, wcstol

Example:  #i ncl ude <stdlib. h>
void main()
long int v;

v = strtol ( "12345678", NULL, 10 );
}

Classification: strtol is ANSI, westol is ANSI

Systems.  strtol - All, Netware
westol - Al
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strtoul, wcstoul

Synopsis:

Description:

Returns:

See Also;

Example:

1078

#i nclude <stdlib. h>

unsigned long int strtoul ( const char *ptr,
char **endptr,
i nt base );

#i ncl ude <wchar. h>

unsi gned long int westoul ( const wchar _t *ptr,
wchar _t **endptr,
i nt base );

The st rt oul function converts the string pointed to by ptr to an unsi gned | ong. The
function recognizes a string containing optional white space, an optional sign (+ or -),
followed by a sequence of digits and letters. The conversion ends at the first unrecognized
character. A pointer to that character will be stored in the object endptr pointsto if endptr is
not NULL.

If baseis zero, the first characters determine the base used for the conversion. If the first
charactersare "0x" or "0X" the digits are treated as hexadecimal. If thefirst character is’0’,
the digits are treated as octal. Otherwise the digits are treated as decimal.

If baseis not zero, it must have avalue of between 2 and 36. Thelettersa-z and A-Z
represent the values 10 through 35. Only those letters whose designated values are less than
base are permitted. If the value of baseis 16, the characters"0x" or "0X" may optionally
precede the sequence of letters and digits.

If there is aleading minus sign in the string, the value is negated.

Thewcst oul function isawide-character version of st rt oul that operateswith
wide-character strings.

Thestrtoul function returnsthe converted value. If the correct value would cause
overflow, ULONG_MAX isreturned and er r no isset to ERANGE. I baseis out of range,
zeroisreturned and er r no is set to EDOM

atoi ,atol ,itoa,l toa,sscanf,strtol,ul toa,utoa

#i ncl ude <stdlib. h>

void main()

{

unsigned long int v;

v = strtoul ( "12345678", NULL, 10 );
}



strtoul, wecstoul

Classification: strtoul is ANSI, westoul is ANSI

Systems.  strtoul - All, Netware
westoul - Al
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strupr, _strupr, _fstrupr, _wcsupr, _mbsupr, fmbsupr

Synopsis:

Description:

Returns:
See Also:

Example:

1080

#i ncl ude <string. h>

char *strupr( char *s );

char *_strupr( char *s );

char __far *_fstrupr( char __far *s );

#i ncl ude <wchar. h>

wchar _t * _wesupr( wchar _t *s );

#i ncl ude <mbstring. h>

unsi gned char *_nbsupr( unsigned char *s );

unsi gned char _ far * _fnbsupr( unsigned char _ far *s );

The st r upr function replaces the string s with uppercase characters by invoking the
t oupper function for each character in the string.

The _st rupr functionisidentical to st rupr. Use _st r upr for ANSI/ISO naming
conventions.

The _f st rupr function is adata model independent form of the st r upr function. It
accepts far pointer arguments and returns afar pointer. It is most useful in mixed memory
model applications.

The _wcsupr function is awide-character version of st r upr that operates with
wide-character strings.

The _nmbsupr function isamultibyte character version of st r upr that operates with
multibyte character strings.

The address of the original string sis returned.
striw

#i ncl ude <stdio. h>
#i ncl ude <string. h>

char source[] = { "A mxed-case STRING' };
void main()
printf( "%\n", source );

printf( "%\n", strupr( source ) );
printf( "%\n", source );

}

produces the following:



strupr, _strupr, _fstrupr, _wcsupr, _mbsupr, fmbsupr

A m xed-case STRI NG
A M XED- CASE STRI NG
A M XED- CASE STRI NG

Classification: WATCOM

_strupr conforms to ANSI/ISO naming conventions

Systems.  strupr - All, Netware
_strupr - All, Netware

_fstrupr - Al

_wesupr - All
_nbsupr - DOS, W ndows, Wn386, Wn32, OS/2 1l.x(all), Os/2-32
2-32

_fnbsupr - DOS, Wndows, Wn386, Wn32, O5/2 1.x(all),
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strxfrm, wesxfrm

Synopsis:

Description:

Returns:

See Also:

Example:
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#i ncl ude <string. h>

size_t strxfrm char *dst,
const char *src,
size_t n);

#i ncl ude <wchar. h>

size_t wesxfrm wchar _t *dst,
const wchar _t *src,
size.t n);

The st r xf r mfunction transforms, for no more than n characters, the string pointed to by
src to the buffer pointed to by dst. The transformation uses the collating sequence selected
by the set | ocal e function so that two transformed strings will compare identically (using
the st r ncnp function) to a comparison of the original two strings using the st r col |
function. The function will be equivalent to the st r ncpy function (except thereisno
padding of the dst argument with null characters when the argument src is shorter than n
characters) when the collating sequence is selected from the " C' locale.

Thewcsxf r mfunction is awide-character version of st r xf r mthat operates with
wide-character strings. For wesxf r m after the string transformation, a call to wescnp
with the two transformed strings yields results identical to those of acall to wescol |
applied to the original two strings. wesxf r mand st r xf r mbehave identically otherwise.

The st r xf r mfunction returns the length of the transformed string. If thislength is more
than n, the contents of the array pointed to by dst are indeterminate.

setl ocal e,strcol |

#i ncl ude <stdi o. h>
#i ncl ude <string. h>
#i ncl ude <l ocal e. h>

char src[] = { "A sanple STRING' };
char dst[20];

void main()

{
size_t len;
setl ocal e( LC_ALL, "C' );
printf( "%\n", src );
len = strxfrm( dst, src, 20 );
printf( "% (%)\n", dst, len);
}



strxfrm, wesxfrm

produces the following:

A sanpl e STRI NG
A sanpl e STRI NG (15)

Classification: strxfrmis ANSI, wesxfrmis ANS

Systems: strxfrm- Al, Netware
wesxfrm - Al
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swab

Synopsis.  #i ncl ude <stdlib. h>
voi d swab( char *src, char *dest, int num);

Description: The swab function copies num bytes (which should be even) from src to dest swapping
every pair of characters. Thisisuseful for preparing binary datato be transferred to another
machine that has a different byte ordering.

Returns: The swab function has no return value.

Example:  #i ncl ude <stdi o. h>
#i ncl ude <string. h>
#i ncl ude <stdlib. h>

char *msg = "hTsi m seasegi swspaep.d";
#defi ne NBYTES 24

void main()

{
auto char buffer[80];
printf( "%\n", nsg );
menset ( buffer, '\0', 80 );
swab( nsg, buffer, NBYTES );
printf( "%\n", buffer );

}

produces the following:

hTsi m seasegi swspaep.d
Thi s message i s swapped.

Classification: WATCOM

Systems.  All, Netware
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system, wsystem

Synopsis:

Description:

Returns:

See Also:

Example:

#i nclude <stdlib. h>
int system( const char *conmand );
int _wsysten( const wchar_t *conmand );

If the value of command is NULL, thenthe syst emfunction determines whether or not a
command processor is present ("COMMAND.COM" in DOS and Windows 95/98 or
"CMD.EXE" in OS/2 and Windows NT/2000).

Otherwise, the sy st emfunction invokes a copy of the command processor, and passes the
string command to it for processing. This function uses spawnl to load a copy of the
command processor identified by the COVSPEC environment variable.

This means that any command that can be entered to DOS can be executed, including
programs, DOS commands and batch files. The exec. .. and spawn. .. functionscan
only cause programs to be executed.

The ~wsyst emfunctionisidentical to syst emexcept that it accepts a wide-character
string argument.

If the value of command is NULL, thenthe syst emfunction returns zero if the command
processor is not present, a non-zero value if the command processor is present. Note that
Microsoft Windows 3.x does not support acommand shell and so the sy st emfunction
always returns zero when command is NULL.

Otherwise, the sy st emfunction returns the result of invoking a copy of the command
processor. A non-zero valueisreturned if the command processor could not be loaded;
otherwise, zero isreturned. When an error has occurred, er r no contains a value indicating
the type of error that has been detected.

abort,atexit, _bgetcnd, exec Functions, exi t, _exi t, get cnd, get env, mai n,
onexi t, put env, spawn Functions

#i ncl ude <stdlib. h>
#i ncl ude <stdi o. h>

voi d main()

int rc;
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rc = systenm( "dir" );
if( rc!=0) {
printf( "shell could not be run\n" );

}
}

Classification: system is ANSI, POSIX 1003.2, _wsystem isnot ANS

Systems. system - All, Netware
_wsystem - DOS, W ndows, Wn386, Wn32, O5/2 1.x(all), OS/2-32
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tan

Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <mat h. h>
doubl e tan( double x );

The t an function computes the tangent of x (measured in radians). A large magnitude
argument may yield aresult with little or no significance.

Thet an function returns the tangent value. When an error has occurred, er r no contains a
value indicating the type of error that has been detected.

at an, at an2, cos, si n,tanh

#i ncl ude <stdi o. h>
#i ncl ude <mat h. h>

voi d main()

printf( "%\n", tan(.5) );

produces the following:

0. 546302

Classification: ANS|

Systems:

Math
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tanh

Synopsis.  #i ncl ude <mat h. h>
doubl e tanh( double x );

Description: The t anh function computes the hyperbolic tangent of x.

When the x argument is large, partial or total loss of significance may occur. The mat herr
function will be invoked in this case.

Returns:  Thet anh function returns the hyperbolic tangent value. When an error has occurred,
er r no contains avalue indicating the type of error that has been detected.

See Also; cosh, si nh, mat herr

Example:  #i ncl ude <stdi o. h>
#i ncl ude <mat h. h>

void main()

printf( "%\n", tanh(.5) );
}

produces the following:
0.462117
Classification: ANS|

Systems: Math
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tell

Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <io. h>
long tell( int handle );
__int64 _telli64( int handle );

Thet el | function reports the current file position at the operating system level. The
handle value is the file handle returned by a successful execution of the open function.

The returned value may be used in conjunction with the | seek function to reset the current
file position.

The _tel | i64 functionissimilar tothe t el | function but returns a 64-bit file position.
This value may be used in conjunction with the _I seeki 64 function to reset the current
file position.

If an error occursint el |, (-1L) isreturned.
If an error occursin _t el | 164, (-1164) is returned.

When an error has occurred, er r no contains avalue indicating the type of error that has
been detected.

Otherwise, the current file position is returned in a system-dependent manner. A value of 0
indicates the start of the file.

chsi ze, cl ose, cr eat, dup, dup2, eof , exec Functions, f dopen, fil el engt h,
fileno,fstat, grow handl es,isatty,| seek, open,read, set node, sopen,
stat,wite, umask

#i ncl ude <stdi o. h>

#i ncl ude <sys\stat. h>
#i ncl ude <i o. h>

#i ncl ude <fcntl. h>

char buffer][]
={ "Atext record to be witten" };
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tell

void main()

i nt handl e;
int size witten;

/* open a file for output */

/* replace existing file if it exists */

handl e = open( "file",
O WRONLY | O CREAT | O_.TRUNC | O_TEXT,
SIRUSR| SIWSR | S IRGRP | S IWERP);

if( handle '= -1 ) {

/[* print file position */
printf( "%d\n", tell( handle ) );
/* wite the text */
size_written = wite( handle, buffer
si zeof ( buffer ) );

/* print file position */
printf( "%d\n", tell( handle ) );
/* close the file */
cl ose( handle );
}
}

produces the following:

0
28

Classification: WATCOM

Systems: All, Netware
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_tempnam, _wtempnam

Synopsis:

Description:

Returns:

See Also:

#i ncl ude <stdio. h>
char *_tenpnam char *dir, char *prefix );
wchar _t *_wt enpnam( wchar _t *dir, wchar_t *prefix );

_t empnamcreates atemporary filename for use in another directory. Thisfilenameis
different from that of any existing file. The prefix argument is the prefix to the filename.

_t empnamuses mal | oc to allocate space for the filename; the program is responsible for
freeing this space when it is no longer needed. _t erpnamlooks for the file with the given
name in the following directories, listed in order of precedence.

Directory Used Conditions

Directory specified by TMP The TMP environment variable must be set and the directory
specified by TMP must exist.

dir (function argument) The TMP environment variable must not be set or the directory
specified by TMP does not exist.

_P_tmpdir (_wP_tmpdir) in STDIO.H Thedir argument is NULL or dir isthe name of a
nonexistent directory. The _wWP_t npdi r stringisused by _wt enpnam

Current working directory _t enpnamuses the current working directory when
_P_t nmpdi r doesnot exist. _wt enpnamuses the current working directory
when _wWP_t npdi r does not exist.

_t empnamautomatically handles multibyte-character string arguments as appropriate,
recognizing multibyte-character sequences according to the OEM code page obtained from
the operating system. _wt enpnamis awide-character version of _t enmpnamthe arguments
and return value of _wt enpnamare wide-character strings. _wt enpnamand _t enpnam
behave identically except that _wt enpnamdoes not handle multibyte-character strings.

The function generates unique filenames for up to TMP_MAX calls.
The _t enpnamfunction returns a pointer to the name generated, unlessit isimpossible to
create this name or the name is not unique. If the name cannot be created or if afile with that

name already exists, _t enpnamreturns NULL.

f open, freopen, _nktenp,tmpfil e, tmpnam
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Example:  #i ncl ude <stdi o. h>
#i ncl ude <stdlib. h>

/*

Envi ronnent vari abl e TMP=C: \ W NDOAS\ TEMP
*/
voi d main()

char *fil ename;
FILE *fp;

filename = _tempnan( "D:\\TEMP", "_T" );

if( filenane == NULL )
printf( "Can't obtain temp file nane\n" );

el se {
printf( "Tenp file nane is %\n", filename );
fp = fopen( filename, "wtb" );

[* . %
[* . %
[* . %
fclose( fp );

renove( filenane );
free( filenane );

}
}
produces the following:
Termp file name is C\WNDOAS\ TEMP\ _T1
Classification: WATCOM
Systems.  _tenpnam - DOS, W ndows, Wn386, Wn32, OS/2 1.x(all), OS/2-32

_wWt enpnam - DOS, W ndows, Wn386, Wn32, 0OS/2 1.x(all),
os/ 2- 32
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time

Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <time. h>
time_t time( tinme_t *tloc );

Thet i me function determines the current calendar time and encodes it into the type
tinme_t.

The time represents the time since January 1, 1970 Coordinated Universal Time (UTC)
(formerly known as Greenwich Mean Time (GMT)).

The time set on the computer with the DOS t i me command and the DOS dat e command
reflectsthe local time. The environment variable TZ is used to establish the time zoneto
which thislocal time applies. See the section The TZ Environment Variable for a discussion
of how to set the time zone.

Thet i e function returns the current calendar time. If tlocisnot NULL, the current
calendar timeis also stored in the object pointed to by tloc.

asctime,clock,ctinme,difftime,gntine,localtinme,nktinme,strftine,
tzset

#i ncl ude <stdi o. h>
#i ncl ude <tine. h>

voi d main()

time_t tinme_of _day;

time_of _day = tinme( NULL );

printf( "It is now %", ctine( &inme_of _day ) );
produces the following:

It is now Fri Dec 25 15:58:42 1987

Classification: ANSI, POSIX 1003.1

Systems:

All, Netware
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tmpfile

Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <stdi o. h>
FILE *tnpfile( void );

Thet npfi | e function creates atemporary binary file that will automatically be removed
when it isclosed or at program termination. The file is opened for update. For all systems
except NetWare, the temporary file islocated in the path specified by one of the following
environment variables, if oneisdefined. Otherwise, the current working directory is used.
They arelisted in the order examined: TMP, TEMP, TMPDI R, and TEMPDI R.

Thet npf i | e function returns a pointer to the stream of thefile that it created. If thefile
cannot be created, the t npf i | e function returns NULL. When an error has occurred,
er r no contains avalue indicating the type of error that has been detected.

fopen, f reopen, _nktenp, _t enpnam t npnam

#i ncl ude <stdio. h>

static FILE *TenpFil e;

void main()

{
TempFile = tnpfile();
[* . %

[* . *

[* . *

fclose( TenmpFile );
}

Classification: ANS|

Systems:
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tmpnam, _wtmpnam

Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <stdio. h>
char *tnpnam( char *buffer );
wchar _t *_wt mpnan{ wchar _t *buffer );

The t npnamfunction generates a unique string for use as avalid file name. The

_wt mpnamfunctionisidentical to t mpnamexcept that it generates a unique wide-character
string for the file name. Aninternal static buffer is used to construct the filename.
Subsequent callsto t npnamreuse the internal buffer.

The function generates unique filenames for up to TMP_MAX calls.

If the argument buffer isa NULL pointer, t mpnamreturns a pointer to an internal buffer
containing the temporary file name. If the argument buffer isnot aNULL pointer, t npnam
copies the temporary file name from the internal buffer to the specified buffer and returns a
pointer to the specified buffer. It isassumed that the specified buffer isan array of at least

L _t npnamcharacters.

If the argument buffer isa NULL pointer, you may wish to duplicate the resulting string
since subsequent callsto t npnamreuse the internal buffer.

char *nanel, *nane2;

nanmel
nanme2

strdup( trmpnam( NULL ) );
strdup( trmpnam( NULL ) );

fopen, freopen, nktenp, tenpnamtnpfile
#i ncl ude <stdio. h>

voi d main()

char filenane[ L_tnpnam];
FILE *fp;

tmpnanm( filename );
fp = fopen( filename, "wb" );

[* . *]
[* . *
[* . *]
fclose( fp);

renove( filenane );

}

Classification: tmpnam is ANSI, _wtmpnam is not ANSI
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Systems.  tnpnam - All, Netware
_wW nmpnam - DOS, W ndows, Wn386, Wn32, O5/2 1.x(all), OS/2-32
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tolower, _tolower, towlower

Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <ctype. h>

int tolower( int ¢ );

int _tolower( int c);

#i ncl ude <wchar. h>

wint_t towower( wint_t c );

Thet ol ower function converts c to alowercase letter if ¢ represents an uppercase |etter.

The _t ol ower functionisaversion of t ol ower to be used only when c is known to be
uppercase.

Thet ow ower functionissimilarto t ol ower except that it accepts a wide-character
argument.

Thet ol ower function returns the corresponding lowercase |etter when the argument is an
uppercase |etter; otherwise, the original character isreturned. The t owl ower function
returns the corresponding wide-character lowercase letter when the argument isa
wide-character uppercase letter; otherwise, the original wide character is returned.

Theresult of _t ol ower isundefined if cisnot an uppercase letter.

i sal numi sal pha,iscntrl,isdigit,isgraph,islower,isprint,ispunct,
i sspace, i supper,iswtype,isxdigit,strlw,strupr,toupper

#i ncl ude <stdio. h>
#i ncl ude <ctype. h>

char chars[] = {
1A1'
1 51’
,$,1
e
}
#def i ne S| ZE si zeof ( chars ) / sizeof ( char )
voi d main()

i nt i;
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for( i =0; i <SIZE i++) {
printf( "% ", tolower( chars[ i ] ) );

}
printf( "\n" );

produces the following:
ab5$%$z
Classification: tolower is ANSI, _tolower is not ANSI, towlower is ANSI

Systems.  tolower - All, Netware
_tolower - All, Netware
tow ower - All, Netware
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toupper, _toupper, towupper

Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <ctype. h>

int toupper( int c);

int _toupper( int c);

#i ncl ude <wchar. h>

Wi nt _t towupper( wint_t c );

Thet oupper function converts ¢ to a uppercase letter if ¢ represents alowercase |etter.

The _t oupper functionisaversion of t oupper to be used only when c isknown to be
lowercase.

Thet owupper functionissimilarto t oupper except that it accepts a wide-character
argument.

Thet oupper function returns the corresponding uppercase letter when the argument is a
lowercase |etter; otherwise, the original character isreturned. The t owupper function
returns the corresponding wide-character uppercase letter when the argument isa
wide-character lowercase letter; otherwise, the original wide character is returned.

Theresult of _t oupper isundefined if cisnot alowercase letter.

i sal numi sal pha,iscntrl,isdigit,isgraph,islower,isprint,ispunct,
i sspace, i supper,iswctype,isxdigit,strlw,strupr,tol ower

#i ncl ude <stdio. h>
#i ncl ude <ctype. h>

char chars[] = {
1 a1'
1 51’
,$,1
"y
}
#def i ne S| ZE si zeof ( chars ) / sizeof ( char )
voi d main()

i nt i;
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for( i =0, i <SIZE i++) {
printf( "% ", toupper( chars[ i ] ) );

}
printf( "\n" );

produces the following:
A5 8% Z
Classification: toupper isANSI, _toupper is not ANSI, towupper is ANSI

Systems.  toupper - All, Netware
_toupper - All, Netware
towupper - All, Netware
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tzset

Synopsis:

Description:

Returns:

See Also:

#i ncl ude <tine. h>
void tzset( void );

Thet zset function setsthe global variables dayl i ght ,ti nezone andt znane
according to the value of the TZ environment variable. The section The TZ Environment
Variable describes how to set thisvariable.

Under Win32, t zset also uses operating system supplied time zone information. The TZ
environment variable can be used to override this information.

The global variables have the following values after t zset is executed:

daylight Zero indicates that daylight saving time is not supported in the locale; a
non-zero value indicates that daylight saving timeis supported in the
locale. Thisvariableis cleared/set after acall tothe t zset function
depending on whether a daylight saving time abbreviation is specified
in the TZ environment variable.

timezone Contains the number of seconds that the local time zoneis earlier than
Coordinated Universal Time (UTC) (formerly known as Greenwich
Mean Time (GMT)).

tzname Two-element array pointing to strings giving the abbreviations for the
name of the time zone when standard and daylight saving time arein
effect.

The time set on the computer with the DOS t i me command and the DOS dat e command

reflects the local time. The environment variable TZ isused to establish the time zone to

which thislocal time applies. See the section The TZ Environment Variable for a discussion

of how to set the time zone.

Thet zset function does not return avalue.

ctinme,localtime,nktime,strftine
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Example:  #i ncl ude <stdi o. h>
#i ncl ude <env. h>
#i ncl ude <tine. h>

void print_zone()

{

char *tz;

printf( "TZ: 9%\n", (tz = getenv( "TZ" ))
? tz : "default ESTS5EDT" );
printf( " daylight: %\n", daylight );
printf( " tinmezone: %d\n", tinezone );
printf( " tine zone nanes: % %\n",
tzname[ 0], tznane[l] );
}

voi d main()

print _zone();

setenv( "TZ", "PST8PDT", 1 );
tzset();

print _zone();

}

produces the following:

TZ: default ESTS5EDT

daylight: 1

ti mezone: 18000

time zone nanes: EST EDT
TZ: PST8PDT

daylight: 1

ti nezone: 28800

time zone nanes: PST PDT

Classification: POSIX 1003.1

Systems.  All, Netware
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ultoa, _ultoa, _ultow

Synopsis:

Description:

Returns:
See Also:

Example:

#i nclude <stdlib. h>
char *ultoa( unsigned long int val ue,
char *buffer,
int radix );
char *_ultoa( unsigned long int val ue,
char *buffer,
int radix );
wchar _t * _ultow( unsigned |ong int val ue,
wchar _t *buffer,
int radix );
wchar _t *_ultou( unsigned long int val ue,
wchar _t *buffer,
int radix );

The ul t oa function converts the unsigned binary integer value into the equivalent string in
base radix notation storing the result in the character array pointed to by buffer. A null

character is appended to the result. The size of buffer must be at |east 33 bytes when
converting valuesin base 2. The value of radix must satisfy the condition:

2 <= radix <= 36

The _ul t oa functionisidentical to ul t oa. Use _ul t oa for ANSI/ISO naming
conventions.

The _ul t owfunctionisidentical to ul t oa except that it produces a wide-character string
(which istwice as long).

The _ul t owUnicode functionisidentical to ul t oa except that it produces a Unicode
character string (which istwice aslong).

The ul t oa function returns the pointer to the result.

atoi ,atol ,itoa,ltoa,sscanf,strtol,strtoul,utoa
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#i ncl ude <stdio. h>
#i ncl ude <stdlib. h>

void print_value( unsigned |ong int value )

i nt base;
char buffer[33];

for( base = 2; base <= 16; base = base + 2 )
printf( "9%d %\n", base,
ul toa( val ue, buffer, base ) );

}

voi d main()

print _val ue( (unsigned) 12765L );
}

produces the following:

2 11000111011101
4 3013131

6 135033

8 30735

10 12765

12 7479

14 491b

16 31dd

Classification: WATCOM
_ultoa conforms to ANSI/ISO naming conventions

Systems: ultoa - All, Netware
_ultoa - All, Netware
_ultow - All
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Synopsis:

Description:

#i ncl ude <sys\types. h>
#i ncl ude <sys\stat. h>
#i ncl ude <fcntl. h>

#i ncl ude <io. h>

int umask( int cmask );

The umask function sets the process's file mode creation mask to cmask. The process sfile
mode creation mask isused during cr eat , open or sopen to turn off permission bitsin
the permission argument supplied. In other words, if abit in the mask is on, then the
corresponding bit in the file' s requested permission value is disallowed.

The argument cmask is a constant expression involving the constants described below. The
access permissions for the file or directory are specified as a combination of bits (defined in
the<sys\ st at . h> header file).

The following bits define permissions for the owner.

Permission Meaning

S IRWXU Read, write, execute/search
S IRUSR Read permission

S IWUSR Write permission

S IXUSR Execute/search permission

The following bits define permissions for the group.

Permission Meaning

S IRWXG Read, write, execute/search
S IRGRP Read permission

S IWGRP Write permission

S IXGRP Execute/search permission

The following bits define permissions for others.

Permission Meaning

S IRWXO Read, write, execute/search
S IROTH Read permission

S IWOTH Write permission

S IXOTH Execute/search permission

The following bits define miscellaneous permissions used by other implementations.
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Permission Meaning

S IREAD isequivalent to S IRUSR (read permission)

S IWRITE isequivalent to S IWUSR (write permission)

S IEXEC isequivalent to S IXUSR (execute/search permission)

For example, if S_| RUSRis specified, then reading is not allowed (i.e., the fileiswrite
only). If S_I WUSR s specified, then writing is not allowed (i.e., thefileisread only).

Returns.  Theunask function returns the previous value of cmask.
SeeAlso:  chnod, creat, nkdi r, open, sopen

Example:  #i ncl ude <sys\types. h>
#i ncl ude <sys\stat.h>
#i nclude <fcntl. h>
#i ncl ude <io. h>
void main()
i nt ol d_mask;
/* set mask to create read-only files */

old mask = umask( S IWJSR | S IWERP | S IWOTH |
S IXUSR | S IXGERP | S_IXOTH );

}

Classification: POSIX 1003.1

Systems: All, Netware
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ungetc, ungetwc

Synopsis:

Description:

Returns:
See Also:

Example:

#i ncl ude <stdi o. h>

int ungetc( int c, FILE *fp );

#i ncl ude <stdio. h>

#i ncl ude <wchar. h>

wint _t ungetwc( wint_t c, FILE *fp );

The unget c function pushes the character specified by ¢ back onto the input stream pointed
to by fp. This character will be returned by the next read on the stream. The pushed-back
character will be discarded if acall ismadeto the f f | ush function or to afile positioning
function ( f seek, f set pos or r ewi nd) before the next read operation is performed.

Only one character (the most recent one) of pushback is remembered.
The unget ¢ function clears the end-of-file indicator, unless the value of cis ECF.

Theunget we function isidentical to unget ¢ except that it pushes the wide character
specified by ¢ back onto the input stream pointed to by fp.

The unget we function clears the end-of-file indicator, unless the value of cis VWECF.
The unget ¢ function returns the character pushed back.
fgetc,fgetchar,fgets,fopen,getc,getchar,gets

#i ncl ude <stdio. h>
#i ncl ude <ctype. h>

voi d main()
{
FILE *fp;
int c;
| ong val ue;

fp = fopen( "file", "r" );
val ue = 0;
c = fgetc( fp);
while( isdigit(c) ) {
value = value*10 + ¢ - '0’;
c = fgetc( fp);
}
ungetc( ¢, fp ); /* put last character back */
printf( "Value=%d\n", value );
fclose( fp );
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Classification: ungetc is ANSI, ungetwc is ANSI

Systems: ungetc - All, Netware
ungetwc - All
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ungetch

Synopsis:

Description:

Returns:
See Also:

Example:

#i ncl ude <coni o. h>
int ungetch( int ¢ );

The unget ch function pushes the character specified by ¢ back onto the input stream for
the console. This character will be returned by the next read from the console (with get ch
or get che functions) and will be detected by the function kbhi t. Only the last character
returned in thisway is remembered.

The unget ch function clears the end-of-file indicator, unless the value of cis ECF.
The unget ch function returns the character pushed back.
get ch, get che, kbhi t, put ch

#i ncl ude <stdi o. h>
#i ncl ude <ctype. h>
#i ncl ude <coni 0. h>

void main()

int c;
| ong val ue;
val ue = 0;

c = getche();

while( isdigit( c) ) {
value = value*10 + ¢ - '0';
¢ = getche();

}
ungetch( ¢ );
printf( "Value=%d\n", value );

}

Classification: WATCOM

Systems:

All, Netware
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unlink, _wunlink

Synopsis.  #i ncl ude <i 0. h>
int unlink( const char *path );
int _wunlink( const wchar_t *path );

Description: The unl i nk function deletes the file whose name is the string pointed to by path. This
function is equivalent to the r emove function.

The _wunl i nk functionisidentical to unl i nk except that it accepts a wide-character
string argument.

Returns.  Theunl i nk function returns zero if the operation succeeds, non-zero if it fails.
SeeAlso: chdir, chnod, cl ose, get cwd, nkdi r, open, renove, r enane, r ndi r, st at
Example:  #i ncl ude <io. h>

void main()

unlink( "vmtm" );
}

Classification: unlink is POSIX 1003.1, wunlink is not POSIX

Systems: unlink - Al'l, Netware
_wunlink - DOS, Wndows, Wn386, Wn32, O5/2 1.x(all), OS/2-32
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Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <io. h>

i nt unl ock( int handl e,
unsi gned | ong of fset,
unsi gned | ong nbytes );

The unl ock function unlocks nbytes amount of previously locked datain the file
designated by handle starting at byte offset in thefile. This allows other processes to lock
thisregion of thefile.

Multiple regions of afile can be locked, but no overlapping regions are allowed. Y ou cannot
unlock multiple regionsin the same call, even if the regions are contiguous. All locked
regions of afile should be unlocked before closing afile or exiting the program.

With DOS, locking is supported by version 3.0 or later. Notethat SHARE. COMor
SHARE. EXE must be installed.

Theunl ock function returns zero if successful, and -1 when an error occurs. When an error
has occurred, er r no contains avalue indicating the type of error that has been detected.

I ock, | ocki ng, open, sopen

#i ncl ude <stdi o. h>
#i ncl ude <fcntl. h>
#i ncl ude <i o. h>

voi d main()

i nt handl e;
char buffer[20];
handl e = open( "file", ORDWR | O.TEXT );
if( handle '= -1 ) {
if( lock( handle, OL, 20L ) ) {
printf( "Lock failed\n" );
} else {
read( handle, buffer, 20 );
/* update the buffer here */
| seek( handle, OL, SEEK_SET );
wite( handle, buffer, 20 );
unl ock( handl e, OL, 20L );

cl ose( handle );

}
}
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Classification: WATCOM

Systems.  All, Netware
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_unregisterfonts

Synopsis.  #i ncl ude <gr aph. h>
void _FAR _unregisterfonts( void );

Description: The _unr egi st er f ont s function frees the memory previously allocated by the
_regi sterfonts function. The currently selected font is also unloaded.

Attempting to usethe _set f ont function after calling _unr egi st er f ont s will result
inan error.

Returns.  The _unr egi st er f ont s function does not return avalue.

SeeAlso: _registerfonts, _setfont, _getfontinfo, _outgtext, _getgtextextent,
_set gt extvector, _get gt ext vect or

Example:  #i ncl ude <coni 0. h>
#i ncl ude <stdio. h>
#i ncl ude <graph. h>
mai n()

int i, n;
char buf[ 10 ];

_setvi deonode( _VRES16COLCOR );

n = registerfonts( "*.fon" );
for( i =0; i <n; ++i ) {
sprintf( buf, "n%", i );

_setfont( buf );
_nmoveto( 100, 100 );
_out gtext ( "WATCOM Graphi cs" );
getch();
_cl earscreen( _GCLEARSCREEN );
}
_unregisterfonts();
_setvi deonode( _DEFAULTMODE );

}
Classification: PC Graphics

Systems: DOS, QNX
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utime, _utime, _wutime

Synopsis:

Description:

Returns:

Errors:

1114

#i ncl ude <sys\utine. h>
int utinme( const char *path,
const struct utinmbuf *tinmes );
int _utime( const char *path,
const struct utinmbuf *tinmes );
int _wutime( const wchar _t *path,
const struct utinmbuf *tinmes );

struct utimbuf {
tinme_t acti ne; /* access tine */
tinme_t nodt i me; /* modification tine */

}s

The ut i me function records the access and modification times for the file identified by
path.

The _ut i me functionisidentical to uti me. Use _uti me for ANSI naming conventions.

If the times argument is NULL, the access and modification times of thefile or directory are
set to the current time. Write accessto this file must be permitted for the time to be
recorded.

If the times argument isnot NULL, it isinterpreted as a pointer to a ut i mbuf structure and
the access and modification times of the file or directory are set to the values contained in the
designated structure. The access and modification times are taken from the act i me and
nodt i me fieldsin this structure.

The _wut i me function isidentical to ut i me except that path points to a wide-character
string.

The ut i me function returns zero when the time was successfully recorded. A valueof -1
indicates an error occurred.

When an error has occurred, er r no contains avalue indicating the type of error that has
been detected.

Constant Meaning
EACCES Search permission is denied for a component of path or the times
argument is NULL and the effective user ID of the process does not

match the owner of the file and write access is denied.

EINVAL The date is before 1980 (DOS only).



utime, _utime, _wutime

EMFILE There are too many open files.
ENOENT The specified path does not exist or path is an empty string.

Example:  #i ncl ude <stdi o. h>
#i ncl ude <sys\utine. h>

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

if( (utime( argv[1], NULL ) !'=0) && (argc > 1) ) {
printf( "Unable to set tine for %\n", argv[1] );

}

Classification: utimeis POSIX 1003.1, utimeisnot POSIX, wutimeis not POSIX

Systems: utime - All, Netware
_utime - DOS, Wndows, Wn386, Wn32, Os/2 1.x(all), OS/2-32
_wutine - DOS, Wndows, Wn386, Wn32, OS/2 1l.x(all), Os/2-32
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utoa, _utoa, _utow

Synopsis:

Description:

Returns:
See Also:

Example:

1116

#i nclude <stdlib. h>
char *utoa( unsigned int val ue,
char *buffer,
int radix );
char *_utoa( unsigned int val ue,
char *buffer,
int radix );
wchar .t * _utow( unsigned int val ue,
wchar _t *buffer,
int radix );
wchar _t *_utou( unsigned int val ue,
wchar _t *buffer,
int radix );

The ut oa function converts the unsigned binary integer value into the equivalent string in
base radix notation storing the result in the character array pointed to by buffer. A null
character is appended to the result. The size of buffer must be at least (8 * sizeof(int) + 1)
bytes when converting valuesin base 2. That makes the size 17 bytes on 16-bit machines,
and 33 bytes on 32-bit machines. The value of radix must satisfy the condition:

2 <=radix <= 36
The _ut oa functionisidentical to ut oa. Use _ut oa for ANSI/ISO naming conventions.

The _ut owfunction isidentical to ut oa except that it produces a wide-character string
(which istwice as long).

The _ut ow Unicode function isidentical to ut oa except that it produces a Unicode
character string (which istwice aslong).

The ut oa function returns the pointer to the result.
atoi,atol,itoa,ltoa,sscanf,strtol,strtoul ,ultoa

#i ncl ude <stdi o. h>
#i ncl ude <stdlib. h>

voi d main()

i nt base;
char buffer[18];



utoa, _utoa, _utow

for( base = 2; base <= 16; base = base + 2 )
printf( "%d %\n", base,
utoa( (unsigned) 12765, buffer, base ) );
}

produces the following:

2 11000111011101
4 3013131

6 135033

8 30735

10 12765

12 7479

14 491b

16 31dd

Classification: WATCOM
_utoa conforms to ANSI/ISO naming conventions

Systems: utoa - All, Netware
_utoa - All, Netware
_utow - All
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va_arg

Synopsis:

Description:

Returns:

See Also:

Example:

1118

#i ncl ude <stdarg. h>
type va_arg( va_list param type );

va_ar g isamacro that can be used to obtain the next argument in alist of variable
arguments. It must be used with the associated macros va_st art andva_end. A
seguence such as

voi d exanpl e( char *dst, ... )

va_list curr_arg;
i nt next_arg;

va_start( curr_arg, dst );
next _arg = va_arg( curr_arg, int );

causes next _ar g to be assigned the value of the next variable argument. The argument
type (whichisi nt inthe example) isthe type of the argument originally passed to the
function.

Themacrova_st art must be executed first in order to properly initialize the variable
cur r _ar g and the macro va_end should be executed after all arguments have been
obtained.

Thedataitem curr _ar gisof typeva_| i st which contains the information to permit
successive acquisitions of the arguments.

The macro returns the value of the next variable argument, according to type passed as the
second parameter.

va_end,va_start,vfprintf,vprintf,vsprintf

#i ncl ude <stdi o. h>
#i ncl ude <stdarg. h>

void test _fn( const char *nsg,
const char *types,



va_arg

void main()

printf( "VA ..TEST\n" );

test _fn( "PARAMETERS: 1, \"abc\", 546",
"isi", 1, "abc", 546 );
test fn( "PARAMETERS: \"def\", 789",

"si", "def", 789 );
}

static void test _fn(

const char *nsg, /* nmessage to be printed */
const char *types, /* paraneter types (i,s) */
) /* variabl e argunents */

va_list argunent;

i nt arg_int;

char *arg_string

const char *types ptr;

types_ptr = types;

printf( "\n% -- %\n", nsg,
va_start( argunent, types );
while( *types_ptr !'="\0" ) {

if (*types_ptr =="i") {

types );

arg_int = va arg( argunent, int );

printf( "integer: %\n",

arg_int );

} else if (*types ptr =="5") {
arg_string = va_arg( argunment, char * );

printf( "string: %\n",

}
++types _ptr;

va_end( argunent );

}

produces the following:
VA. .. TEST

PARAMETERS: 1, "abc", 546 -- is
integer: 1

string: abc

i nteger: 546

PARAVETERS: "def", 789 -- s
string: def
i nteger: 789

arg_string );
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Classification: ANS|

Systems: MACRO
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va_end

Synopsis.  #i ncl ude <stdarg. h>
void va_end( va_list param);

Description: va_end isamacro used to complete the acquisition of arguments from alist of variable
arguments. It must be used with the associated macros va_st art and va_ar g. Seethe
description for va_ar g for complete documentation on these macros.

Returns: The macro does not return avalue.
SeeAlso: va_arg,va_start,vfprintf,vprintf,vsprintf

Example:  #i ncl ude <stdi o. h>
#i ncl ude <stdarg. h>
#i ncl ude <tine. h>

#defi ne ESCAPE 27
void tprintf( int row, int col, char *fnt, ... )

auto va_list ap;
char *pl, *p2;

va_start( ap, fm );

pl = va_arg( ap, char * );

p2 = va_arg( ap, char * );

printf( "%[%. 2d; %2. 2dH', ESCAPE, row, col );
printf( fmt, pl, p2);

va_end( ap );

}
void main()

struct tm tinme_of _day;
time_t [tinme;
auto char buf[26];

time( &time );
_localtime( &time, & ine_of_day );
tprintf( 12, 1, "Date and tinme is: %\n",
_asctime( & ine_of _day, buf ) );
}

Classification: ANS|
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Systems.  MACRO
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va_start

Synopsis:

Description:

Returns:
See Also:

Example:

#i ncl ude <stdarg. h>
void va_start( va_list param previous );

va_st art isamacro used to start the acquisition of arguments from alist of variable
arguments. The param argument is used by the va_ar g macro to locate the current
acquired argument. The previous argument is the argument that immediately precedes the
"..." notationin theoriginal function definition. It must be used with the associated
macrosva_ar g and va_end. Seethe description of va_ar g for complete documentation
on these macros.

The macro does not return avalue.
va_arg,va_end,vfprintf,vprintf,vsprintf

#i ncl ude <stdi 0. h>
#i ncl ude <stdarg. h>
#i ncl ude <tine. h>

#defi ne ESCAPE 27
void tprintf( int row, int col, char *fnt, ... )

auto va_list ap;
char *pl, *p2;

va_start( ap, fm );

pl = va_arg( ap, char * );

p2 = va_arg( ap, char * );

printf( "%[%. 2d; %2. 2dH', ESCAPE, row, col );
printf( fnt, pl, p2);

va_end( ap );

}
void main()

struct tm tinme_of _day;
time_t [ tine;
auto char buf[26];

time( &time );

localtime( &time, & ine_of day );

tprintf( 12, 1, "Date and tinme is: %\n",
_asctinme( &ine_of _day, buf ) );
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Classification: ANS|

Systems: MACRO
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_Vbprintf, _vbwprintf

Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <stdio. h>
#i ncl ude <stdarg. h>
int _vbprintf( char *buf, size_t bufsize,
const char *format, va_list arg );
int _vbwprintf( wchar_t *buf, size_t bufsize,
const wchar _t *format, va_list arg );

The _vbpri nt f function formats data under control of the format control string and writes
the result to buf. The argument bufsize specifies the size of the character array buf into which
the generated output is placed. The format string is described under the description of the
printf function. The vbpri ntf functionisequivalenttothe bpri ntf function,
with the variable argument list replaced with arg, which has been initialized by the
va_start macro.

The _vbwpri nt f functionisidentical to _vbpri nt f except that it acceptsa
wide-character string argument for format and produces wide-character output.

The _vbpri nt f function returns the number of characters written, or anegative value if an
output error occurred.

_bprintf,cprintf,fprintf,printf,sprintf,va arg,va end,va start,
veprintf,vfprintf,vprintf,vsprintf

The following showsthe use of _vbpri nt f inagenera error message routine.
#i ncl ude <stdio. h>
#i ncl ude <stdarg. h>
#i ncl ude <string. h>
char nsgbuf[ 80];
char *fntnsg( char *format, ... )
va list arglist;
va_start( arglist, format );
strcpy( msgbuf, "Error: " );
_vbprintf( &mwsgbuf[7], 73, format, arglist );

va_end( arglist );
return( nsgbuf );
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void main()
char *msg;
meg = fmmsg( "% % %", "Failed", 100,
printf( "%\n", nsg );
}

Classification: WATCOM

Systems: _vbprintf - Al, Netware
_vbwprintf - All
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veprintf

Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <coni o. h>
#i ncl ude <stdarg. h>
int vcprintf( const char *format, va_list arg );

Thevcprint f function writes output directly to the console under control of the argument
format. The put ch function isused to output characters to the console. The format string is
described under the description of the pri nt f function. Thevcpri ntf functionis
equivalent to the cpri nt f function, with the variable argument list replaced with arg,
which has been initialized by the va_st art macro.

Thevcpri nt f function returns the number of characters written, or a negative value if an
output error occurred. When an error has occurred, er r no contains a value indicating the
type of error that has been detected.

_bprintf,cprintf,fprintf,printf,sprintf,va arg,va end,va start,
_vbprintf,vfprintf,vprintf,vsprintf

#i ncl ude <coni o. h>
#i ncl ude <stdarg. h>
#i ncl ude <tine. h>

#def i ne ESCAPE 27

void tprintf( int row, int col, char *format, ... )

{

auto va_list arglist;

cprintf( "%[9%. 2d; %2. 2dH', ESCAPE, row, col );
va_start( arglist, format );

veprintf( format, arglist );

va_end( arglist );

}
voi d main()

struct tm time_of day;
tinme_t [tinme;
auto char buf[26];

time( &time );

_localtinme( &time, &ine_of_day );

tprintf( 12, 1, "Date and tinme is: %\n",
_asctime( & ine_of _day, buf ) );
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Classification: WATCOM

Systems.  All, Netware
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vcscanf

Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <coni o. h>
#i ncl ude <stdarg. h>
i nt vcscanf( const char *format, va_list args )

Thevcscanf function scansinput from the console under control of the argument format.
Thevcscanf function usesthe function get che to read characters from the console. The
format string is described under the description of the scanf function.

Thevcscanf function isequivalent to the cscanf function, with avariable argument list
replaced with arg, which has been initialized using the va_st art macro.

Thevcscanf function returns EOF when the scanning is terminated by reaching the end of
the input stream. Otherwise, the number of input arguments for which values were
successfully scanned and stored is returned. When afile input error occurs, the er r no
global variable may be set.

cscanf, fscanf,scanf,sscanf,va_arg,va end,va start, vfscanf,
vscanf, vsscanf

#i ncl ude <coni o. h>
#i ncl ude <stdarg. h>

void cfind( char *format, ... )

{

va_list arglist;

va_start( arglist, format );
vcscanf( format, arglist );
va_end( arglist );

}
voi d main()

i nt day, year;
char weekday[ 10], nonth[10];

cfind( "% % % %",

weekday, nonth, &day, &year );
cprintf( "\n%, % %, %\n",

weekday, nonth, day, year );

}

Classification: WATCOM
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Systems: All, Netware
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Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <stdarg. h>

#i ncl ude <stdi o. h>

int viprintf( FILE *fp,
const char *format,
va_list arg );

#i ncl ude <stdarg. h>

#i ncl ude <stdio. h>

#i ncl ude <wchar. h>

int viwprintf( FILE *fp,
const wchar _t *format,
va_list arg );

The vf pri nt f function writes output to the file pointed to by fp under control of the
argument format. The format string is described under the description of the pri nt f
function. Thevf pri ntf functioniseguivaenttothe f pri ntf function, with the variable
argument list replaced with arg, which has been initialized by the va_st art macro.

Thevfwprintf functionisidentical to vf pri nt f except that it accepts awide-character
string argument for format.

Thevf print f function returns the number of characters written, or anegative value if an
output error occurred. The vfwpri nt f function returns the number of wide characters
written, or anegative value if an output error occurred. When an error has occurred, err no
contains a value indicating the type of error that has been detected.

_bprintf,cprintf, fprintf,printf,sprintf,va_arg,va_end,va_start,
_vbprintf,veprintf,vprintf,vsprintf

#i ncl ude <stdio. h>
#i ncl ude <stdarg. h>

FI LE *LogFil e;
/* a general error routine */
void errnsg( char *format, ... )

va_list arglist;
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fprintf( stderr, "Error: " );

va_start( arglist, format );

viprintf( stderr, format, arglist );

va_end( arglist );
if( LogFile !'= NULL ) {
fprintf( LogFile, "Error:

viprintf( LogFile, format,
va_end( arglist );
}
}

void main()

LogFile = fopen( "error.|og",
errmsg( "% % %", "Failed",

Classification: vfprintf is ANSI, viwprintf is ANS|

Systems: viprintf - All, Netware
viwprintf - Al
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va start( arglist, format );
arglist );

W),

100,
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vfscanf, vfwscanf

Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <stdio. h>
#i ncl ude <stdarg. h>
int vfscanf( FILE *fp
const char *format,
va_list arg );
int viwscanf( FILE *fp,
const wchar _t *format,
va_list arg );

The vf scanf function scansinput from the file designated by fp under control of the
argument format. The format string is described under the description of the scanf
function.

Thevf scanf functionisequivalent to the f scanf function, with avariable argument list
replaced with arg, which has been initialized using the va_st art macro.

Thevfwscanf functionisidentical to vf scanf except that it accepts a wide-character
string argument for format.

Thevf scanf function returns EOF when the scanning is terminated by reaching the end of
the input stream. Otherwise, the number of input arguments for which values were
successfully scanned and stored is returned. When afile input error occurs, the er r no
global variable may be set.

cscanf , f scanf, scanf, sscanf,va_arg,va_end,va_start,vcscanf,
vscanf , vsscanf

#i ncl ude <stdio. h>
#i ncl ude <stdarg. h>

void ffind( FILE *fp, char *format, ... )
{

va_list arglist;

va_start( arglist, format );
vfscanf( fp, format, arglist );
va_end( arglist );

}
void main()

i nt day, year;
char weekday[ 10], nonth[10];

1133



vfscanf, vfwscanf

ffind( stdin,

"% % %d 9",

weekday, nonth, &day, &year );
printf( "\n%, % %, %\ n",

weekday, nonth, day, year );

}

Classification: WATCOM

Systems.  vfscanf - All, Netware
vifwscanf - All
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Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <stdarg. h>

#i ncl ude <stdio. h>

int vprintf( const char *format, va_list arg );

#i ncl ude <stdarg. h>

#i ncl ude <wchar. h>

int vwprintf( const wchar t *format, va_list arg );

Thevpri nt f function writes output to the file st dout under control of the argument
format. The format string is described under the description of the pri nt f function. The
vpri nt f functionisequivalent tothe pri nt f function, with the variable argument list
replaced with arg, which has been initialized by the va_st art macro.

Thevwpri nt f functionisidentical to vpri nt f except that it accepts a wide-character
string argument for format.

Thevpri nt f function returns the number of characters written, or a negative valueif an
output error occurred. The vwpr i nt f function returns the number of wide characters
written, or anegative value if an output error occurred. When an error has occurred, err no
contains a value indicating the type of error that has been detected.

_bprintf,cprintf,fprintf,printf,sprintf,va arg,va end,va start,
_vbprintf,vecprintf,vfprintf,vsprintf

The following showsthe use of vpri ntf inagenera error message routine.

#i ncl ude <stdi o. h>
#i ncl ude <stdarg. h>

void errnsg( char *format, ... )
va_list arglist;
printf( "Error: " );
va start( arglist, format );
vprintf( format, arglist );
va_end( arglist );

}

voi d main()

errmsg( "% % %", "Failed", 100, "tines" );
}

Classification: vprintf is ANSI, vwprintf is ANS|
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Systems.  vprintf - Al, Netware
vwoprintf - All
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Synopsis:

Description:

Returns:

See Also;

Example:

#i ncl ude <stdarg. h>

#i ncl ude <stdio. h>

int vscanf( const char *fornat,

va_list arg );

#i ncl ude <stdarg. h>

#i ncl ude <wchar. h>

int vwscanf( const wchar _t *format,

va_list arg );

The vscanf function scansinput from the file designated by stdin under control of the
argument format. The format string is described under the description of the scanf
function.

Thevscanf functionisequivalent tothe scanf function, with avariable argument list
replaced with arg, which has been initialized using the va_st art macro.

Thevwscanf functionisidentical to vscanf except that it accepts awide-character string
argument for format.

Thevscanf function returns EOF when the scanning is terminated by reaching the end of
the input stream. Otherwise, the number of input arguments for which values were
successfully scanned and stored is returned.

cscanf,fscanf,scanf,sscanf,va_arg,va_end,va_start,vcscanf,
vf scanf, vsscanf

#i ncl ude <stdi o. h>
#i ncl ude <stdarg. h>

void find( char *format, ... )

{

va_list arglist;

va_start( arglist, format );
vscanf ( format, arglist );
va_end( arglist );

}
void main()

i nt day, year;
char weekday[ 10], nonth[10];
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find( "% % % %",

weekday, nonth, &day, &year );
printf( "\n%, % %, %l\n",

weekday, nonth, day, year );

}

Classification: WATCOM

Systems.  vscanf - All, Netware
vwscanf - All
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_vsnprintf, _vsnwprintf

Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <stdarg. h>

#i ncl ude <stdi o. h>

int _vsnprintf( char *buf,
size_t count,
const char *format,
va_list arg );

#i ncl ude <stdarg. h>

#i ncl ude <wchar. h>

int _vsnwprintf( wchar t *buf,
size_t count,
const wchar _t *format,
va_list arg );

The _vsnpri ntf function formats data under control of the format control string and
storesthe result in buf. The maximum number of charactersto store, including a terminating
null character, is specified by count. The format string is described under the description of
thepri ntf function. The _vsnpri ntf functionisequivalenttothe _snpri ntf
function, with the variable argument list replaced with arg, which has been initialized by the
va_st art macro.

The _vsnwpri ntf functionisidentical to _vsnpri nt f except that the argument buf
specifies an array of wide characters into which the generated output is to be written, rather
than converted to multibyte characters and written to a stream. The maximum number of
wide characters to write, including a terminating null wide character, is specified by count.
The _vsnwpr i nt f function accepts a wide-character string argument for format

The _vsnprintf function returns the number of characters written into the array, not
counting the terminating null character, or a negative value if count or more characters were
requested to be generated. An error can occur while converting avalue for output. The
_vsnwpri nt f function returns the number of wide characters written into the array, not
counting the terminating null wide character, or anegative value if count or more wide
characters were requested to be generated. When an error has occurred, er r no containsa
value indicating the type of error that has been detected.

_bprintf,cprintf, fprintf,printf,sprintf,va _arg,va end,va start,
_vbprintf,veprintf,vfprintf,vprintf,vsprintf

The following showsthe useof _vsnpri nt f inageneral error message routine.
#i ncl ude <stdio. h>
#i ncl ude <stdarg. h>

#i ncl ude <string. h>

char nsgbuf[ 80];
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char *fntnsg( char *format, ... )

va_list arglist;

va_start( arglist, format );

strcpy( msgbuf, "Error: ;

_vsnprintf( &sgbuf[7], 80-7, format, arglist );
va_end( arglist );

return( nsgbuf );

}
voi d main()
char *msg;

meg = fmnmeg( "% % %", "Failed", 100, "tines" );
printf( "%\n", nmsg );

Classification: WATCOM

Systems: _vsnprintf - All, Netware
_vsnwprintf - All
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vsprintf, vswprintf

Synopsis:

Description:

Returns:

See Also:

Example:

#i ncl ude <stdarg. h>

#i ncl ude <stdio. h>

int vsprintf( char *buf,
const char *fornat,
va_list arg );

#i ncl ude <stdarg. h>

#i ncl ude <wchar. h>

int vswprintf( wchar _t *buf,
size_t count,
const wchar _t *fornat,
va_list arg );

Thevspri nt f function formats data under control of the format control string and writes
theresult to buf. The format string is described under the description of the pri nt f
function. Thevspri ntf functioniseguivaent tothe spri ntf function, with the variable
argument list replaced with arg, which has been initialized by the va_st art macro.

Thevswprint f functionisidentical to vspri nt f except that the argument buf specifies
an array of wide characters into which the generated output is to be written, rather than
converted to multibyte characters and written to a stream. The maximum number of wide
charactersto write, including aterminating null wide character, is specified by count. The
vswpri nt f function accepts awide-character string argument for format

Thevspri nt f function returns the number of characters written, or a negative value if an
output error occurred. The vswpr i nt f function returns the number of wide characters
written into the array, not counting the terminating null wide character, or a negative value if
count or more wide characters were requested to be generated.

_bprintf,cprintf, fprintf,printf,sprintf,va_arg,va_end,va_start,
_vbprintf,vcprintf,vfprintf,vprintf

The following showsthe use of vspri nt f inageneral error message routine.
#i ncl ude <stdio. h>

#i ncl ude <stdarg. h>

#i ncl ude <string. h>

char megbuf[ 80];

char *fntnsg( char *format, ... )

va_list arglist;

1141



vsprintf, vswprintf

va_start( arglist, format );

strcpy( msgbuf, "Error: " );

vsprintf( &sgbuf[7], format, arglist );
va_end( arglist );

return( nsgbuf );

}
void main()
char *msg;
neg = fmnmeg( "% % %", "Failed", 100,
printf( "%\n", nsg );
Classification: vsprintf is ANSI, vswprintf is ANS|

Systems.  vsprintf - Al, Netware
vswprintf - All
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vsscanf, vswscanf

Synopsis:

Description:

Returns:

See Also;

Example:

#i ncl ude <stdio. h>

#i ncl ude <stdarg. h>

i nt vsscanf( const char *in_string,
const char *format,
va_list arg );

i nt vswscanf( const wchar_t *in_string,

const wchar _t *format,

va_list arg );

The vsscanf function scansinput from the string designated by in_string under control of
the argument format. The format string is described under the description of the scanf
function.

Thevsscanf function isequivalent to the sscanf function, with avariable argument list
replaced with arg, which has been initialized using the va_st art macro.

Thevswscanf functionisidentical to vsscanf except that it accepts a wide-character
string argument for format.

Thevsscanf function returns EOF when the scanning is terminated by reaching the end of
theinput string. Otherwise, the number of input arguments for which values were
successfully scanned and stored is returned.

cscanf,fscanf,scanf,sscanf,va_arg,va_end,va_start,vcscanf,
vf scanf, vscanf

#i ncl ude <stdi o. h>
#i ncl ude <stdarg. h>

void sfind( char *string, char *format, ... )
va_list arglist;
va_start( arglist, format );
vsscanf( string, format, arglist );
va_end( arglist );
}

void main()

i nt day, year;
char weekday[ 10], nonth[10];
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sfind( "Saturday April 18 1987",

"% % %d 9",

weekday, nonth, &day, &year );
printf( "\n%, % %, %\ n",

weekday, nonth, day, year );

}

Classification: WATCOM

Systems.  vsscanf - All, Netware
vswscanf - All
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wait

Synopsis:

Description:

#i ncl ude <process. h>
int wait( int *status );

Thewai t function suspends the calling process until any of the caller’simmediate child
processes terminate.

Under Win32, there is no parent-child relationship amongst processes so the wai t function
cannot and does not wait for child processes to terminate. To wait for any process, you must
specify its processid. For thisreason, the cwai t function should be used (one of its
argumentsis aprocessid).

If statusisnot NULL, it pointsto aword that will be filled in with the termination status
word and return code of the terminated child process.

If the child process terminated normally, then the low order byte of the status word will be
set to 0, and the high order byte will contain the low order byte of the return code that the
child process passed to the DOSEXI T function. The DOSEXI T function is called whenever
mai n returns, or exi t or _exi t areexplicity called.

If the child process did not terminate normally, then the high order byte of the status word
will be set to 0, and the low order byte will contain one of the following values:

Value Meaning

1 Hard-error abort

2 Trap operation

3 SIGTERM signal not intercepted

Note; Thisimplementation of the status value follows the OS/2 model and differs

from the Microsoft implementation. Under Microsoft, the return codeis
returned in the low order byte and it is not possible to determine whether a
return code of 1, 2, or 3 imply that the process terminated normally. For
portability to Microsoft compilers, you should ensure that the application that is
waited on does not return one of these values. The following shows how to
handle the status value in a portable manner.
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cwait( &status, process_id, WAIT_CHI LD );

#if defined(__WATCOMC_.)
switch( status & Oxff ) {
case O:
printf( "Normal termnation exit code = %\n", status >> 8
br eak;
case 1:
printf( "Hard-error abort\n" );
br eak;
case 2:
printf( "Trap operation\n" );
br eak;
case 3:
printf( "SIGIERM signal not intercepted\n" );
br eak;
defaul t:
printf( "Bogus return status\n" );

#el se if defined(_MSC_VER)
switch( status & Oxff ) {
case 1:
printf( "Possible Hard-error abort\n" );
br eak;
case 2:
printf( "Possible Trap operation\n" );
br eak;
case 3:
printf( "Possible SIGIERM signal not intercepted\in" );
br eak;
defaul t:
printf( "Normal termination exit code = %\n", status );

#endi f

Returns:  Thewai t function returnsthe child’s processid if the child process terminated normally.
Otherwise, wai t returns-1 and sets er r no to one of the following values:

Constant Meaning
ECHILD No child processes exist for the calling process.
EINTR The child process terminated abnormally.

SeeAlso: cwait,exit, exit,spawn Functions
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Example:  #i ncl ude <stdlib. h>
#i ncl ude <process. h>

void main()
i nt process_id, status;
process_id = spawnl ( P_NOMAI T, "child.exe",
“child", "parnf, NULL );
wait( &status );
}

Classification: WATCOM

Systems:  Win32, QNX, 052 1.x(all), 0S/2-32
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wcrtomb,

_fwertomb

Synopsis:

Description:

Returns:

1148

#i ncl ude <wchar. h>
int wertomb( char *s, wchar _t wc, nbstate_t *ps );
int _fwertonb( char __far *s, wchar_t wc, nbstate_t __far *ps

)

If sisanull pointer, the wer t onb function determines the number of bytes necessary to
enter the initial shift state (zero if encodings are not state-dependent or if the initial
conversion state is described). The resulting state described will be theinitial conversion
state.

If sisnot anull pointer, the wer t orb function determines the number of bytes needed to
represent the multibyte character that corresponds to the wide character given by wc
(including any shift sequences), and stores the resulting bytes in the array whose first
element is pointed to by s. At most MB_CUR_MAX bytes will be stored. If wecisanull wide
character, the resulting state described will be the initial conversion state.

The _f wer t onb function is adata model independent form of the wer t onb function that
accepts far pointer arguments. It is most useful in mixed memory model applications.

The restartable multibyte/wide character conversion functions differ from the corresponding
internal -state multibyte character functions ( mbl en, bt owc, and wet onb) in that they
have an extraargument, ps, of type pointer to nbst at e_t that pointsto an object that can
completely describe the current conversion state of the associated multibyte character
sequence. If psisanull pointer, each function usesitsown internal nbst at e_t object
instead. Y ou are guaranteed that no other function in the library calls these functions with a
null pointer for ps, thereby ensuring the stability of the state.

Also unlike their corresponding functions, the return value does not represent whether the
encoding is state-dependent.

If the encoding is state-dependent, on entry each function takes the described conversion
state (either internal or pointed to by ps) as current. The conversion state described by the
pointed-to object is altered as needed to track the shift state of the associated multibyte
character sequence. For encodings without state dependency, the pointer to the nbst at e_t
argument is ignored.

If sisanull pointer, the wer t onb function returns the number of bytes necessary to enter
theinitial shift state. The value returned will not be greater than that of the MB_CUR_MAX
macro.

If sisnot anull pointer, the wer t orb function returns the number of bytes stored in the
array object (including any shift sequences) when wc is avalid wide character; otherwise
(when wc is not avalid wide character), an encoding error occurs, the value of the macro
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See Also:

Example:

El LSEQwill be storedin er r no and -1 will be returned, but the conversion state will be

unchanged

_mbcenp, _

nbccpy, _nmbci cnp, _nbcj i st oj ns, _nbcj mstoji s, _nmbcl en

_nmbct ohi ra, _nbct okat a, _nbct ol ower, _nbct onbb, _nbct oupper, nbl en,
nbr | en, nbrt owc, mbsrt ows, nbst owcs, nbt owc, si si nit,wesrtonbs,

west onbs, wet ob, wet onb
#i ncl ude <stdio. h>
#i ncl ude <wchar. h>
#i ncl ude <mbct ype. h>
#i ncl ude <errno. h>
const wchar _t we[] = {
0x0020,
0x002e,
0x0031,
0x0041,
0x3000, /* doubl e-byte space */
oxff21, /* doubl e-byte A */
0x3048, /* doubl e-byte Hiragana */
0x30a3, /* doubl e- byt e Kat akana */
oxff61, /* single-byte Katakana punctuation */
Oxf f 66, /* single-byte Katakana al phabetic */
Oxf f of , /* single-byte Katakana al phabetic */
0x720d, /* doubl e-byte Kanji */
0x0000

}

#defi ne Sl ZE si zeof ( we ) / sizeof ( wchar_t )
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void main()

i nt

char

_setnbcp( 932 );

i,
s[2];

K;

wertonb( NULL, O, NULL );

printf( "Nunmber of bytes to enter

}

j

}

"initial

=0; i

el se {

< Sl ZE;
= wertonb( s,
printf( "%l bytes in character "
if( errno
printf( " -

shift state = %\ n"

i++ ) {
wel[i], NULL );

EILSEQ) {
illegal

it (J] ==0){
k = 0;

} else if (]
s[ 0] ;
} else if( ]

s[ 0] <<8 |

k =
k =

1) {

==2) {
s[1];

}
printf( "(%#6.4x->%#6.4x)\n",

produces the following:

Nunber of bytes to enter initial shift state = 0

1 bytes
byt es
byt es
byt es
byt es
byt es
byt es
byt es
byt es
byt es
byt es
byt es
byt es

PNRRRNNNNR R

5D 3333333333335

character
character
character
character
char act er
char act er
char act er
char act er
character
character
character
character
character

(0x0020- >0x0020)
(0x002e->0x002e)
(0x0031->0x0031)
(0x0041->0x0041)
(0x3000- >0x8140)
(Oxf f21->0x8260)
(0x3048->0x82a6)
(0x30a3- >0x8342)
(Oxff 61->0x00al)
(Oxf f 66- >0x00a6)
(Oxf f 9f - >0x00df)
(0x720d- >0xe0al)
( 0000->0x0069)

Classification: wertomb is ANSI, _fwertomb is not ANSI
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Systems: wertomb - DOS, W ndows, Wn386, Wn32, O5/2 1.x(all), OS/2-32
_fwertonb - DCS, Wndows, Wn386, Wn32, Os/2 1.x(all),
oS/ 2- 32
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Synopsis:

Description:

1152

#i ncl ude <wchar. h>

size_t wesrtonbs( char *dst,
const wchar _t **src,
size_t n, nbstate_t *ps );

#i ncl ude <wchar. h>

size_t _fwesrtonbs( char __far *dst,
const wchar_t __far * __far *src,
size_t n, nbstate_t __far *ps );

Thewesr t onbs function converts a sequence of wide characters from the array indirectly
pointed to by src into a sequence of corresponding multibyte characters that beginsin the
shift state described by ps, which, if dst is not a null pointer, are then stored into the array
pointed to by dst. Conversion continues up to and including aterminating null wide
character, but the terminating null character (byte) will not be stored. Conversion will stop
earlier in two cases. when a code is reached that does not correspond to a valid multibyte
character, or (if dst isnot anull pointer) when the next multibyte character would exceed the
limit of len total bytes to be stored into the array pointed to by dst. Each conversion takes
place asif by acall tothe wer t onb function.

If dst is not anull pointer, the pointer object pointed to by src will be assigned either anull
pointer (if conversion stopped due to reaching aterminating null wide character) or the
address just past the last wide character converted. If conversion stopped due to reaching a
terminating null wide character and if dst is not anull pointer, the resulting state described
will betheinitia conversion state.

The _fwesrt onbs function is adata model independent form of the wesr t onbs function
that accepts far pointer arguments. It is most useful in mixed memory model applications.

The restartable multibyte/wide string conversion functions differ from the corresponding
internal -state multibyte string functions ( mbst owcs and west onbs) in that they have an
extraargument, ps, of type pointer to nbst at e _t that points to an object that can
completely describe the current conversion state of the associated multibyte character
sequence. If psisanull pointer, each function usesitsown internal nbst at e_t object
instead. Y ou are guaranteed that no other function in the library calls these functions with a
null pointer for ps, thereby ensuring the stability of the state.

Also unlike their corresponding functions, the conversion source argument, src, has a
pointer-to-pointer type. When the function is storing conversion results (that is, when dst is
not a null pointer), the pointer object pointed to by this argument will be updated to reflect
the amount of the source processed by that invocation.

If the encoding is state-dependent, on entry each function takes the described conversion
state (either internal or pointed to by ps) as current and then, if the destination pointer, dst, is
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not a null pointer, the conversion state described by the pointed-to object is altered as needed
to track the shift state of the associated multibyte character sequence. For encodings without
state dependency, the pointer to the nmbst at e_t argument isignored.

Returns: If the first codeis not avalid wide character, an encoding error occurs. The wesrt onbs
function stores the value of the macro El LSEQin er r no and returns (si ze_t) -1, but
the conversion state will be unchanged. Otherwise, it returns the number of bytesin the
resulting multibyte characters sequence, which is the same as the number of array elements
modified when dst is not anull pointer.

SeeAlso:  _nbccenp, _nbcepy, nbci cnp, _nbcj i stoj ms, nbcj nstojis, nbclen,
_nbct ohi ra, nbct okat a, nbct ol ower, nbct onbb, nbct oupper, nbl en,
nbrl en, nbrt owc, mbsrt owcs, nbst owcs, nbt owc, si sinit,wertonb,
west onbs, wet ob, wet onmb

Example:
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#i ncl ude <stdio. h>
#i ncl ude <wchar. h>
#i ncl ude <mbct ype. h>
#i ncl ude <errno. h>

const wchar _t we[] = {
0x0020,
0x002e,
0x0031,
0x0041,
0x3000, /* doubl e-byte space */
oxff21, /* doubl e-byte A */
0x3048, /* doubl e-byte Hiragana */
0x30a3, /* doubl e- byt e Kat akana */
oxff61, /* single-byte Katakana punctuation */
Oxf f 66, /* single-byte Katakana al phabetic */
Oxf f of , /* single-byte Katakana al phabetic */
0x720d, /* doubl e-byte Kanji */
0x0000
}
void main()
i nt i
size_t el enent s;
wchar _t *src;
char nmb[ 50] ;

nbstate_t pst at e;

_setnmbcp( 932 );
Src = we;
el ements = wesrtonbs( nb, &src, 50, &pstate );
if( errno == EILSEQ ) {

printf( "Error in wide character string\n" );
} else {

for( i =0; i <elenents; i++ ) {

printf( "Ox%.2x\n", nmb[i] );

}
}

produces the following:
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0x20
Ox2e
0x31
0x41
0x81
0x40
0x82
0x60
0x82
Oxab6
0x83
0x42
Oxal
Oxab
Oxdf

Oxe0
Oxal

Classification: wesrtombsis ANSI, _fwesrtombsis not ANSI, wesrtombsis ANSI
Systems.  wcsrtonbs - DOS, Wndows, Wn386, Wn32, O5/2 1.x(all),
os/ 2- 32

_fwesrtonbs - DOS, Wndows, Wn386, Wn32, OS/2 1.x(all),
0os/ 2- 32
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Synopsis:

Description:

Returns:

See Also:

Example:
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#i nclude <stdlib. h>
size_t westonbs( char *s, const wchar_t *pwcs, size_t n );
#i ncl ude <nbstring. h>
size_t _fwestonbs( char __far *s,
const wchar _t __far *pwcs,
size_t n);

Thewcst onbs function converts a sequence of wide character codes from the array
pointed to by pwcsinto a sequence of multibyte characters and stores them in the array
pointed to by s. The wcst onbs function stopsif a multibyte character would exceed the
limit of n total bytes, or if the null character is stored. At most n bytes of the array pointed to
by swill be modified.

The _f west onbs function is a data model independent form of the west ormbs function
that accepts far pointer arguments. It ismost useful in mixed memory model applications.

If an invalid multibyte character is encountered, the west onbs function returns
(size_t)-1. Otherwise, the wcst onbs function returns the number of array elements
modified, not including the terminating zero code if present.

nmbl en, nbt owc, nbst owcs, wet onb

#i ncl ude <stdi 0. h>
#i ncl ude <stdlib. h>

wchar _t wbuffer[] = {
0x0073,
0x0074,
0x0072,
0x0069,
0x006e,
0x0067,
0x0000

b
void main()

char nbsbuf f er[ 50] ;
i nt i, len;
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| en = westonbs( nbsbuffer, wbuffer, 50 );
if( len!=-1) {

for( i =0; i <len; i++)

printf( "/%. 4x", wbouffer[i] );

printf( "\n" );

nbsbuffer[len] = '\0";

printf( "%(%)\n", nbsbuffer, len );
}

}

produces the following:

/ 0073/ 0074/ 0072/ 0069/ 006e/ 0067
string(6)

Classification: westombsis ANSI, _fwcstombsisnot ANSI, westombsis ANS

Systems. wcstonbs - All, Netware

_fwestonbs - DOS, W ndows, Wn386, Wn32, OS/2 1.x(all),
os/ 2- 32
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Synopsis.  #i ncl ude <wchar. h>
int wetob( wint_t we );

Description: The wct ob function determines whether we corresponds to a member of the extended
character set whose multibyte character representation is as a single byte when in the initial
shift state.

Returns:.  Thewct ob function returns EOF if we does not correspond to a multibyte character with
length one; otherwise, it returns the single byte representation.

SeeAlso:  _nbccnp, _nbccpy, _nbci cnp, _nbcj i st oj ns, _nbcj nstoj i s, _nbcl en,
_nbct ohi ra, _nbct okat a, _nbct ol ower, _nbct onbb, _nbct oupper, nbl en,
nbr | en, nbrt owc, mbsrt owcs, nbst owcs, nbt owc, si sinit,wertonb,
wesrt onbs, west onbs, wet onb

Example:
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#i ncl ude <stdio. h>
#i ncl ude <wchar. h>
#i ncl ude <mbct ype. h>

const wint_t we[] = {

0x0020,

0x002e,

0x0031,

0x0041,

0x3000, /* doubl e-byte space */

oxff21, * doubl e-byte A */

0x3048, * doubl e- byte Hi ragana */

0x30a3, * doubl e- byt e Kat akana */

oxff61, /* single-byte Katakana punctuation */
Oxf f 66, * singl e-byte Katakana al phabetic */
Oxf f of , * single-byte Katakana al phabetic */
0x720d, * doubl e-byte Kanji */

0x0000
}

#defi ne S| ZE si zeof ( wc ) / sizeof ( wchar _t )

voi d main()

- o
i nt i, s
_setmbcp( 932 );
for( i =0; i <SIZE i++ ) {
j = wetob( we[i] );
if( ] == EOF) {
printf( "9%#6.4x EOF\n", wc[i] );
} else {
printf( "9%#6. 4x->%6. 4x\n", wcl[i], | );
}
}
}

produces the following:
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0x0020- >0x0020
0x002e->0x002e
0x0031- >0x0031
0x0041->0x0041
0x3000 EOF
Oxff21 ECF
0x3048 EOF
0x30a3 EOF
Ooxf f 61->0x00al
Oxf f 66- >0x00a6
Oxf f 9f - >0x00df
0x720d EOF
0000- >0x0000

Classification: ANS|

Systems: DOS, Windows, Win386, Win32, 0S/2 1.x(al), 0S/2-32
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Synopsis:

Description:

Returns:

See Also:

Example:

#i nclude <stdlib. h>

int wetonb( char *s, wchar_t wc );

#i ncl ude <nbstring. h>

int _fwetonb( char __far *s, wchar_t wc );

The wct onb function determines the number of bytes required to represent the multibyte
character corresponding to the wide character contained inwc. If sisnot aNULL pointer,
the multibyte character representation is stored in the array pointed to by s. At most
MB_CUR_MAX characters will be stored.

The _f wet onb function is a data model independent form of the wet onb function that
accepts far pointer arguments. 1t is most useful in mixed memory model applications.

If sisaNULL pointer, the wct onb function returns zero if multibyte character encodings
are not state dependent, and non-zero otherwise. If sisnot aNULL pointer, the wct onb
function returns:

Value  Meaning

-1 if the value of wc does not correspond to avalid multibyte character
len the number of bytes that comprise the multibyte character corresponding to the
value of wc.

nbl en, mbst owcs, mbt owc, west onbs

#i ncl ude <stdi o. h>
#i ncl ude <stdlib. h>

wchar _t wchar = { 0x0073 };
char nbbuf fer[2];

voi d main()

{

int |en;
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printf( "Character encodings are Y%sstate dependent\n",

( wetonb( NULL, 0 ) )
? "not " );

len = wectonb( nbbuffer, wchar );
nmbbuffer[len] ="'\0";
printf( "%(%)\n", nbbuffer, len );

produces the following:

Character encodi ngs are not state dependent
s(1)

Classification: wctombis ANSI, _fwctomb is not ANSI

Systems: wctonb - All, Netware

_fwetonb - DOS, Wndows, Wn386, Wn32, O5/2 1.x(all),
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Synopsis:

Description:

#i ncl ude <wchar. h>
wetype_t wetype( const char *property );

Thewct ype function constructs a value with type wet ype _t that describes a class of wide
characters identified by the string argument, property. The constructed value is affected by
the LC_CTYPE category of the current locale; the constructed value becomes indeterminate

if the category’s setting is changed.

The eleven strings listed below are valid in all locales as property arguments to the wet ype

function.
Constant
alnum

alpha

cntrl
digit
graph

lower

print

punct

space

upper

Meaning

any wide character for which one of i swal pha ori swdi gi t istrue
any wide character for which i swupper ori sw ower istrue, that is, for
any wide character that is one of an implementation-defined set for which
noneof i swentrl, i swdigit, i swpunct, ori swspace istrue
any control wide character

any wide character corresponding to a decimal-digit character

any printable wide character except a space wide character

any wide character corresponding to alowercase |etter, or one of an
implementation-defined set of wide characters for which none of
iswentrl, iswdigit, i swpunct, ori swspace istrue

any printable wide character including a space wide character

any printable wide character that is not a space wide character or awide
character for which i swal numistrue

any wide character corresponding to a standard white-space character or is
one of an implementation-defined set of wide characters for which
i swal numisfase

any wide character corresponding to a uppercase letter, or if c isone of an

implementation-defined set of wide characters for which none of
iswentrl, iswdigit, i swpunct, ori swspace istrue
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Returns:

See Also:

Example:
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xdigit any wide character corresponding to a hexadecimal digit character

If property identifies avalid class of wide characters according to the LC_CTYPE category
of the current locale, the wet ype function returns anon-zero value that is valid as the
second argument to the i swet ype function; otherwise, it returns zero.

i sal numi sal pha,iscntrl,isdigit,isgraph,isleadbyte,islower,
i sprint,ispunct,isspace,isupper,iswtype,isxdigit,tolower,
t oupper

#i ncl ude <stdio. h>
#i ncl ude <wchar. h>

char *types[1l1l] = {
"al nuni',
"al pha",
"cntrl ",
"digit",
"graph”,
"l oner",
"print",
"punct",
"space",
“upper”,
"xdigit"

}

void main()

i nt i
wint_t w =" A;

for( i =0; i <11; i++)
if( iswctype( we, wctype( types[i] ) ) )
printf( "9%\n", types[ i ] );

produces the following:

al num
al pha
gr aph
print
upper
xdi gi t



wctype

Classification: ANS|

Systems.  All
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Synopsis.  #i ncl ude <gr aph. h>
short _FAR _wrapon( short wap );

Description: The _wr apon function is used to control the display of text when the text output reaches the
right side of the text window. Thisistext displayed withthe outt ext and _out mem
functions. Thewrap argument can take one of the following values:

_GWRAPON causes lines to wrap at the window border
_GWRAPOFF causes lines to be truncated at the window border
Returns.  The _wr apon function returns the previous setting for wrapping.
SeeAlso:  _outtext, outnem _settextw ndow

Example:  #i ncl ude <coni 0. h>
#i ncl ude <graph. h>
#i ncl ude <stdio. h>

mai n()
r
int i;
char buf[ 80 ];
_setvi deonode( _TEXTC80 );

_settextwi ndow 5, 20, 20, 30 );
~wrapon( _GARAPOFF );

for( i =1; i <=3; ++i ) {
_settextposition( 2 * i, 1);
sprintf( buf, "Very very long line %", i );
_outtext( buf );

}

_wrapon( _GARAPON );

for( i =4, i <=6; ++i ) {
_settextposition( 2 * i, 1);
sprintf( buf, "Very very long line %", i );
_outtext( buf );

}

getch();

_setvi deonode( _DEFAULTMODE );
}

Classification: PC Graphics
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Systems:  DOS, QNX
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Synopsis:

Description:

Returns:

See Also:

Example:

1168

#i ncl ude <io. h>
int wite( int handle, void *buffer, unsigned len );

Thewr i t e function writes data at the operating system level. The number of bytes
transmitted is given by len and the data to be transmitted is located at the address specified
by buffer.

The handle value is returned by the open function. The access mode must have included
either O_VWWRONLY or O_RDWR when the open function was invoked.

The datais written to the file at the end when the file was opened with O_APPEND included
as part of the access mode; otherwise, it iswritten at the current file position for thefilein
guestion. Thisfile position can be determined withthe t el | function and can be set with
thel seek function.

When O_BI NARY isincluded in the access mode, the data is transmitted unchanged. When
O_TEXT isincluded in the access mode, the data is transmitted with extra carriage return
characters inserted before each linefeed character encountered in the origina data.

A file can be truncated under DOS and OS/2 2.0 by specifying 0 as the len argument. Note,
however, that this doesn't work under OS/2 2.1, Windows NT/2000, and other operating
systems. To truncate afilein aportable manner, usethe chsi ze function.

Thewr i t e function returns the number of bytes (does not include any extra carriage-return
characters transmitted) of data transmitted to the file. When thereis no error, thisisthe
number given by the len argument. In the case of an error, such as there being no space
available to contain the file data, the return value will be less than the number of bytes
transmitted. A value of -1 may be returned in the case of some output errors. When an error
has occurred, er r no contains avalue indicating the type of error that has been detected.

chsi ze, cl ose, cr eat, dup, dup2, eof , exec Functions, f dopen, fi |l el engt h,
fileno,fstat, _grow_handl es,isatty,| seek, open,read, set nbde, sopen,
stat,tell,umask

#i ncl ude <stdi o. h>
#i ncl ude <i o. h>
#i ncl ude <fcntl. h>

char buffer][]
={ "Atext record to be witten" };



write

void main()

i nt handl e;
int size witten;

/* open a file for output */
/* replace existing file if it exists */
handl e = open( "file",
O WRONLY | O CREAT | O_.TRUNC | O_TEXT,
SIRUSR| SIWSR | S IRGRP | S IWGRP);
if( handle !'= -1) {

/* wite the text */
size_witten = wite( handle, buffer,
sizeof ( buffer ) );

/* test for error * [

if( size_witten !'= sizeof ( buffer ) ) {
printf( "Error witing file\n" );

/* close the file */
cl ose( handle );

}
}

Classification: POSIX 1003.1

Systems: All, Netware
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abs
div
_fmencnp
_fmenset
_fstrcpy
_fstriw

_fstrnicnp

_fstrrev
_fstrupr
iscntrl

i sprint

i sxdigit
I find

| search
nbst owcs
nmencnp
nenset
_rotr
strcat
strcpy
strlw
strnicnp
strrev
strupr
ul t oa

5 Re-entrant Functions

at oi

f abs
_fmencpy
_fstrcat
_fstrcspn
_fstrncat
_fstrnset
_fstrset
i sal num
isdigit

i spunct

i toa

| ongj mp

| toa

nbt owc
mencpy
novedat a
segr ead
strchr
strcspn
st rncat
strnset
strset
swab

ut oa

The following functionsin the C library are re-entrant:

at ol
_fmenccpy
_fmemcnp
_fstrchr
_fstricnp
_fstrncnp
_fstrpbrk
_fstrspn
i sal pha

i sgraph

i sspace

| abs
_lrot
_makepat h
nmenccpy
mem cnp
gsort
setjnp
strcmp
stricnp
strncnp
st rpbrk
strspn

t ol ower
west onbs

bsear ch
_fmenchr
_f menmove
_fstrcnp
_fstrlen
_fstrncpy
_fstrrchr
_fstrstr

i sasci i

i sl oner

i supper

[ div
_lrotr

bl en
nenchr
nmemmove
_rotl
_splitpath
strcol |
strlen
st rncpy
strrchr
strstr
t oupper
wct omb
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Implementation-Defined Behavior of the C Library

A. Implementation-Defined Behavior of the C
Library

This appendix describes the behavior of the 16-bit and 32-bit Watcom C libraries when the
ANSI/ISO C Language standard describes the behavior asimplementation-defined. Theterm
describing each behavior istaken directly from the ANSI/ISO C Language standard. The
numbers in parentheses at the end of each term refers to the section of the standard that
discusses the behavior.

A.1 NULL Macro

Thenull pointer constant to which the macro NULL expands (7.1.6).

The macro NULL expandsto 0 in small data models and to OL in large data models.

A.2 Diagnostic Printed by the assert Function

Thediagnostic printed by and the termination behavior of the assert function (7.2).

Theassert function prints adiagnostic messageto st der r and callsthe abor t routineif
the expression isfalse. The diagnostic message has the following form:

Assertion failed: [expression], file [nane], |line [nunber]

A.3 Character Testing

The setsof characterstested for by the i sal num i sal pha,i scntrl,islower,isprint,
and i supper functions (7.3.1).
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Function Characters Tested For
isalnum Characters 0-9, A-Z, a-z
isalpha Characters A-Z, az
iscntrl ASCII 0x00-0x1f, Ox7f
islower Characters a-z

isprint ASCII 0x20-Ox7e
isupper Characters A-Z

A.4 Domain Errors

Thevaluesreturned by the mathematics functions on domain errors(7.5.1).

When adomain error occurs, the listed values are returned by the following functions:

Function Value returned
acos 0.0
acosh - HUGE_VAL
asin 0.0
atan2 0.0
atanh - HUGE_VAL
log - HUGE_VAL
log10 - HUGE_VAL
log2 - HUGE_VAL
pow(neg,frac) 0.0
pow(0.0,0.0) 1.0
pow(0.0,neg) - HUGE_VAL
sgrt 0.0
yo - HUGE_VAL
yl - HUGE VAL
yn - HUGE_VAL

A.5 Underflow of Floating-Point Values

Whether the mathematics functions set the integer expression er r no to thevalue of the
macr o ERANGE on underflow range errors(7.5.1).

The integer expression er r no isnot set to ERANGE on underflow range errorsin the
mathematics functions.
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A.6 The fmod Function

Whether adomain error occursor zeroisreturned when the f nod function has a second
argument of zero (7.5.6.4).

Zero isreturned when the second argument to f nod is zero.

A.7 The signal Function
The set of signalsfor the si gnal function (7.7.1.1).
See the description of the si gnal function presented earlier in this book.
The semanticsfor each signal recognized by the si gnal function (7.7.1.1).
See the description of the si gnal function presented earlier in this book.

Thedefault handling and the handling at program startup for each signal recognized by the
si gnal function (7.7.1.1).

See the description of the si gnal function presented earlier in this book.

A.8 Default Signals

If the equivalent of si gnal (sig, SIG_DFL ) isnot executed prior to the call of a signal
handler, the blocking of the signal that is performed (7.7.1.1).

The equivalent of
signal ( sig, SIGDFL );

is executed prior to the call of asignal handler.
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A.9 The SIGILL Signal

Whether the default handling isreset if the SI A LL signal isreceived by a handler specified
tothesi gnal function (7.7.1.1).

The equivalent of

signal ( SIGLL, SIGDFL );

is executed prior to the call of the signal handler.

A.10 Terminating Newline Characters

Whether thelast line of atext stream requires aterminating new-line character (7.9.2).

Thelast line of atext stream does not require a terminating new-line character.

A.11 Space Characters

Whether space charactersthat arewritten out to a text stream immediately before a new-line
character appear when read in (7.9.2).

All characters written out to atext stream will appear when read in.

A.12 Null Characters

Thenumber of null charactersthat may be appended to data written to a binary stream
(7.9.2).

No null characters are appended to data written to a binary stream.
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A.13 File Position in Append Mode

Whether thefile position indicator of an append mode stream isinitially positioned at the
beginning or end of thefile (7.9.3).

When afileis open in append mode, the file position indicator initially points to the end of the
file.

A.14 Truncation of Text Files

Whether awriteon atext stream causesthe associated file to be truncated beyond that point
(7.9.3).

Writing to atext stream does not truncate the file beyond that point.

A.15 File Buffering

The characteristics of file buffering (7.9.3).

Disk files accessed through the standard 1/0 functions are fully buffered. The default buffer
sizeis 512 bytes for 16-bit systems, and 4096 bytes for 32-bit systems.

A.16 Zero-Length Files

Whether a zero-length file actually exists (7.9.3).

A file with length zero can exist.

A.17 File Names

Therules of composing valid file names (7.9.3).

A valid file specification consists of an optional drive letter (which isaways followed by a
colon), a series of optional directory names separated by backslashes, and afile name.
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FAT File System: Directory names and file names can contain up to eight characters followed
optionally by a period and a three letter extension. The complete path (including drive,
directories and file name) cannot exceed 143 characters. Caseisignored (lowercase letters
are converted to uppercase letters).

HPFSFile System: Directory names and file names can contain up to 254 charactersin the
0S/2 High Performance File System (HPFS). However, the complete path (including drive,
directories and file name) cannot exceed 259 characters. The period isavalid file name
character and can appear in afile name or directory name as many times as required; HPFS
file names do not require file extensions asin the FAT file system. The HPFS preserves case

in file names only in directory listings but ignores case in file searches and other system
operations (i.e, adirectory cannot have more than one file whose names differ only in case).

A.18 File Access Limits

Whether the samefile can be open multipletimes (7.9.3).

It is possible to open afile multiple times.

A.19 Deleting Open Files

Theeffect of the r enpve function on an open file (7.9.4.1).

Ther enmove function deletes afile, evenif thefile is open.

A.20 Renaming with a Name that Exists

Theeffect if afilewith the new name existsprior to a call tothe r enane function (7.9.4.2).

Ther enane function will fail if you attempt to rename afile using a name that exists.
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A.21 Printing Pointer Values

Theoutput for % conversioninthef pri nt f function (7.9.6.1).

Two types of pointers are supported: near pointers (%hp), and far pointers (%lp). The output
for %p depends on the memory model being used.

In 16-bit mode, the f pri nt f function produces hexadecimal values of the form XXXX for
16-bit near pointers, and XXXX:XXXX (segment and offset separated by a colon) for 32-bit
far pointers.

In 32-bit mode, the f pri nt f function produces hexadecimal values of the form
XXXXXXXX for 32-bit near pointers, and X XXX:XXXXXXXX (segment and offset
separated by a colon) for 48-bit far pointers.

A.22 Reading Pointer Values

Theinput for %p conversion in the f scanf function (7.9.6.2).

Thef scanf function converts hexadecimal valuesinto the correct address when the %p
format specifier is used.

A.23 Reading Ranges

Theinterpretation of a - character that isneither thefirst nor thelast character in the
scanlist for 9% conversion in the f scanf function (7.9.6.2).

The"-" character indicates a character range. The character prior to the "-" isthe first
character in therange. The character following the "-" isthe last character in the range.

A.24 File Position Errors

Thevalueto which themacro er r no isset by thef get pos or ft el | function on failure
(7.9.9.1, 7.9.9.4).

When the function f get pos or ft el | fails, they set er r no to EBADF if the file number is
bad. The constants are defined in the <er r no. h> header file.
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A.25 Messages Generated by the perror Function

The messages gener ated by the per r or function (7.9.10.4).
The per r or function generates the following messages.
Error Message

"Error 0"

"No such file or directory"
"Argument list too big"
"Exec format error"

"Bad file number"

"Not enough memory"
"Permission denied”

"File exists"
"Cross-device link"
"Invalid argument”

"File table overflow"

11 "Too many open files'

12 "No space left on device"
13 "Argument too large"

14 "Result too large"

15 "Resource deadlock would occur”

P OO0O~NO U, WNEO

o

A.26 Allocating Zero Memory

Thebehavior of thecal | oc, nal | oc, or real | oc function if thesizerequested is zero
(7.10.3).

The value returned will be NULL. No actua memory is allocated.

A.27 The abort Function

Thebehavior of the abort function with regard to open and temporary files (7.10.4.1).

Theabort function does not close any files that are open or temporary, nor doesit flush any
output buffers.
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A.28 The atexit Function

Thestatusreturned by the exi t function if the value of the argument is other than zero,
EXI T_SUCCESS, or EXI T_FAI LURE (7.10.4.3).

Theexi t function returns the value of its argument to the operating system regardless of its
value.

A.29 Environment Names

The set of environment names and the method for altering the environment list used by the
get env function (7.10.4.4).

The set of environment names is unlimited. Environment variables can be set from the DOS

command line using the SET command. A program can modify its environment variables
with the put env function. Such modifications last only until the program terminates.

A.30 The system Function

The contents and mode of execution of the string by the syst emfunction (7.10.4.5).
The sy st emfunction executes an internal DOS, Windows, or OS/2 command, or an EXE,
COM, BAT or CMD file from within a C program rather than from the command line. The

syst emfunction examines the COVSPEC environment variable to find the command
interpreter and passes the argument string to the command interpreter.

A.31 The strerror Function

The contents of the error message stringsreturned by the st r er r or function (7.11.6.2).

Thest rerror function generates the following messages.

Error Message
0 "Error 0"
1 "No such file or directory"
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"Argument list too big"
"Exec format error"
"Bad file number"

"Not enough memory"
"Permission denied"
"File exists"
"Cross-device link"
"Invalid argument”

"File table overflow"

11 "Too many open files'
12 "No space left on device"
13 "Argument too large"

14 "Result too large"

15 "Resource deadlock would occur"
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A.32 The Time Zone

Thelocal time zone and Daylight Saving Time (7.12.1).

The default time zone is "Eastern Standard Time" (EST), and the corresponding daylight
saving time zone is "Eastern Daylight Saving Time" (EDT).

A.33 The clock Function

Theerafor the cl ock function (7.12.2.1).

Thecl ock function’s era begins with avalue of 0 when the program starts to execute.
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