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NAME
opendir — open a directory / readdir — read a directory

SYNOPSIS
#include <sys/types.h>

#include <dirent.h>
DIR *opendir(const char *name);

struct dirent *readdir(DIR * dir);
int readdir_r(DIR * dirp, struct dirent * entry, struct dirent ** result);

DESCRIPTION opendir
Theopendir() function opens a directory stream corresponding to the directong and returns a pointer
to the directory stream. The stream is positioned at the first entry in the directory.

RETURN VALUE
Theopendir() function returns a pointer to the directory stream or NULL if an error occurred.

DESCRIPTION readdir
The readdir() function returns a pointer to a dirent structure representing the next directory entry in the
directory stream pointed to lalr. It returns NULL on reaching the end-of-file or if an error occurred.

DESCRIPTION readdir_r
Thereaddir_r() function initializes the structure referenced egtry and storesa pointer to this structure
in result On successful return, the pointer returned@sult will have the samevalue as the agument
entry. Upon reaching the end of the directory stream, this pointer wid the value NULL.

The data returned bgeaddir() is overwritten by subsequent calls teaddir() for the same directory
stream.

Thedirentstructure is defined as follows:

struct dirent {

long d_ino; [* inode number */
off_t d_of; /* offset to the next dirent */
unsigned shord_reclen; /Mength of this record */
unsigned chard_type; [*type of file */
char d_name[256]; /* filename */
h
RETURN VALUE
The readdir() function returns a pointer to a dirent structure, or NULL if an error occurs or end-of-file is
reached.

readdir_r() returns Qf successful or an error number to indicate failure.

ERRORS
EACCES
Permission denied.

ENOENT
Directory does not exist, mameis an empty string.

ENOTDIR
nameis not a directory.
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NAME
dup, dup2 - duplicate a file descriptor

SYNOPSIS
#include <unistd.h>

int dup(int oldfd);
t dup2(int oldfd, int newfd);

DESCRIPTION
dup() anddup2() create a copof the file descriptooldfd.

dup() uses the lowest-numbered unused descriptor for thelescriptor.

dup2() makesnewfdbe the cop of oldfd, closing newfdfirst if necessarybut note the following:
* |f oldfdis not a valid file descriptpthen the call fails, andewfdis not closed.

* |f oldfdis a valid file descriptoand newfdhas the same value aklifd, thendup2() does nothing, and
returnsnewfd

After a successful return froaup() or dup2(), the old and ne file descriptors may be used interchange-
ably. They refer to the same open file description (epen(2)) and thus share file offset and file status
flags; for example, if the file offset is modified by usiseek2) on one of the descriptors, the offset is also
changed for the other.

The two descriptors do not share file descriptor flags (the close<emftag). Theclose-on-gec flag
(FD_CLOEXEC; seefcntl(2)) for the duplicate descriptor is off.

RETURN VALUE
dup() anddup2() return the ne descriptor or -1 if an eror occurred (in which caserrnois set appropri-
ately).

ERRORS
EBADF

oldfdisn’t an goen file descriptoior newfdis out of the allowed range for file descriptors.
EBUSY
(Linux only) This may be returned tojup2() during a race con

on witbpen(2) anddup().
EINTR
Thedup?2() call was interrupted by a signal; segnal(7).

EMFILE
The process already has the maximum number of file descriptors open and tried to open a ne
one.

CONFORMING TO
SVr4, 4.3BSD, POSIX.1-2001.

NOTES
The error returned bgup2() is different from that returned Hgntl(..., F_DUPFD, ...) whennewfdis out
of range. On some systemisp2() also sometimes returfdNVAL like F_DUPFD.
If newfdwas gpen, ay errors that would hee been reported atlosg2) time are lost.A careful program-
mer will not usedup2() without closingnewfdfirst.

SEE ALSO
closg?2), fentl (2), open(2)

COLOPHON
This page is part of release 3.05 of the Liman-payes project. Adescription of the project, and informa-
tion about reporting bugs, can be found at http://www.kernel.org/doc/man-pages/.
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exec, execl, execv, execle, execve, eeclp, execvp — execute a file

SYNOPSIS

#include <unistd.h>
int execl(const char *path, const char *arg0, ..., const char *argn, char * /*NULL*/);
int execv(const char *path, char *const argv[]);

int execle(const char path,char *constarg0[], ..., onst char *argn,
char * /[*NULL*/, char *const ervp[]);

int exec\e (const char *path, char *const argv[] char *constervp[]);
int execlp (const char *file, const char *arg0, ..., const char *argn, char * /*NULL*/);
int execvp (const char *ile, char *const argv[]);

DESCRIPTION

Each of the functions in thexecfamily overlays a ne process image on an old process. The pecess

image is constructed from an ordinaggecutable file. This file is either axecutable object file, or a file

of data for an interpretefThere can be no return from a successful call to one of these functions because
the calling process image isenlaid by the ne/ process image.

When a C program isxecuted, it is called as follows:
int main (int argc, char Cargv(], char Cenvp[]);

whereargc is the argument coungrgv is an array of character pointers to the arguments themselves, and
envpis an array of character pointers to the environment strings. As indieageds at least one, and the
first member of the array points to a string containing the name of the file.

The agumentsargQ, ..., argn point to null-terminated character stringBhese strings constitute thegar
ment list @ailable to the ne process image Corventionally at leastrg0 should be presentThe arg0
argument points to a string that is the sam@ath (or the last component @iath). Thelist of agument
strings is terminated by(ahar ()0 argument.

Theargv agument is an array of character pointers to null-terminated strings. These strings constitute the
argument list gailable to the ne process image. By ceention, argv must hae & least one membeand

it should point to a string that is the samepath (or its last component)Theargv argument is terminated

by a null pointer.

Thepath argument points to a path name that identifies thepnecess file.

Thefile algument points to the meprocess file.If file does not contain a slash charaates path prefix for
this file is obtained by a search of the directories passed RATeenvironment variable (sesviron(5)).

File descriptors open in the calling process remain open in theroeess.

Signals that are being caught by the calling process are set to the default disposition \n phecess
image (sessignal(3C)). Otherwisethe nev process image inherits the signal dispositions of the calling
process.

RETURN VALUES

If a function in theexecfamily returns to the calling process, an error has occurred; the return vallie is
anderrno is set to indicate the error.
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NAME
clearerr feof, ferror fileno — check and reset stream status

SYNOPSIS
#include <stdio.h>

void clearerr(FILE * strean);
t feof(FILE * strean);

t ferror(FILE * strean);

t fileno(FILE * strean);

DESCRIPTION
The functionclearerr() clears the end-of-file and error indicators for the stream pointedstioeaym

The functionfeof() tests the end-of-file indicator for the stream pointed tetlam returning non-zero if
itis set. The end-of-file indicator can only be cleared by the functeamerr().

The functionferror () tests the error indicator for the stream pointed tett®am returning non-zero if it is
set. Theerror indicator can only be reset by tearerr() function.

The functiorfileno() examines the argumestreamand returns its integer descriptor.
For non-locking counterparts, sealocked_stdiq(3).

ERRORS
These functions should not fail and do not set tktereal \ariable errno. (However, in casefileno()
detects that its argument is not a valid stream, it must return -1 aewirseto EBADF.)

CONFORMING TO
The functionslearerr(), feof(), andferror () conform to C89 and C99.

SEE ALSO
open(2), fdopen(3), stdio(3), unlocked_stdiq3)
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NAME
fopen, fdopen - stream open functions

SYNOPSIS
#include <stdio.h>

FILE *fopen(const char * path, const char *mode);
FILE *fdopen(int fildes const char *mode);

DESCRIPTION
Thefopen function opens the file whose name is the string pointed mathyand associates a stream with
it.

The agumentmodepoints to a string lggnning with one of the following sequences (Additional characters
may follow these sequences.):

r Open text file for reading. The stream is positioned at the beginning of the file.
r+ Open for reading and writing. The stream is positioned at the beginning of the file.

w Truncate file to zero length or create text file for writing. The stream is positioned agiheitg
of the file.

w+ Open for reading and writing. The file is created if it does rist,eotherwise it is truncatedlhe
stream is positioned at the beginning of the file.

a Open for appending (writing at end of fileJhe file is created if it does natist. Thestream is
positioned at the end of the file.

a+ Open for reading and appending (writing at end of file). The file is created if it doegistot e
The stream is positioned at the end of the file.

The fdopen function associates a stream with the existing file descrifithes The modeof the stream
(one of the alues "r", "r+", "w", "w+", "a", "a+") must be compatible with the mode of the file des
The file position indicator of the mestream is set to that belongingfitiles and the error and end-of-file
indicators are clearedModes "w" or "w+" do not cause truncation of the file. The file descriptor is not
dup’ed, and will be closed when the stream creatdddyyenis closed. The result of applyiridopento a
shared memory object is undefined.

RETURN VALUE
Upon successful completioiopen, fdopen and freopen return aFILE pointer Otherwise,NULL is
returned and the global variatdernois set to indicate the error.

ERRORS
EINVAL

Themodeprovided tofopen, fdopen, or freopenwas invdid.

Thefopen, fdopen andfreopen functions may also fail and setrno for ary of the errors specified for the
routinemalloc(3).

Thefopenfunction may also fail and setrnofor ary of the errors specified for the routinpen(2).
Thefdopen function may also fail and setrnofor ary of the errors specified for the routifentl (2).

SEE ALSO
open(2), fclosg3), fileno(3)
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NAME
sigaction — POSIX signal handling functions.

SYNOPSIS
#include <signal.h>

int sigaction(int signum const struct sigaction *act, struct sigaction *oldact);

DESCRIPTION
Thesigactionsystem call is used to change the action taken by a process on receipt of a specific signal.

signumspecifies the signal and can beg &alid signal excepBIGKILL andSIGSTOP.

If actis non—null, the ne action for signakignumis installed fromact. If oldactis non—-null, the pndous
action is seed in oldact

Thesigactionstructure is defined as something like

struct sigaction {
void (*sa_handler)(int);
void (*sa_sigaction)(int, siginfo_t *, void *);
sigset_t sa_mask;
int sa_flags;
void (*sa_restorer)(void);

}

On some architectures a union igdlved - do not assign to bo#a_handleandsa_sigaction

The sa_restorerelement is obsolete and should not be use@SIX does not specify sa_restorerele-
ment.

sa_handlerspecifies the action to be associated wignumand may beSIG_DFL for the defult action,
SIG_IGN to ignore this signal, or a pointer to a signal handling function.
sa_maslgives a mask of signals which should be blocked durimgcetion of the signal handletn addi-
tion, the signal which triggered the handler will be blocked, unlesSAh&lODEFER or SA_NOMASK
flags are used.
sa_flagsspecifies a set of flags which modify the habar of the signal handling process. It is formed by
the bitwise OR of zero or more of the following:
SA_NOCLDSTOP
If signumis SIGCHLD, do rot receve rotification when child processes stop (i.e., when
child processes reae ane of SIGSTOP, SIGTSTP, SIGTTIN or SIGTTOU).
SA_RESTART
Provide behaviour compatible with BSD signal semantics by making certain system calls
restartable across signals.

RETURN VALUES
sigactionreturns 0 on success and -1 on error.

ERRORS
EINVAL
An invalid signal was specified. This will also be generated if an attempt is made to change the
action forSIGKILL or SIGSTOP, which cannot be caught.
SEE ALSO
kill (1), kill (2), killpg (2), paus€?2), sigsetop$3),
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NAME
sigprocmask — change and/or examine callgghal mask
sigsuspend - install a signal mask and suspend caller until signal

SYNOPSIS
#include <signal.h>

int sigprocmask(int how, const sigset_t set, sigset_t *ose);
int sigsuspend(const sigset_tsey;

DESCRIPTION sigprocmask
The sigprocmask( ) function is used toxamine and/or change the caltedgnal mask. If the value is
SIG_BLOCK, the set pointed to by thegamentsetis added to the current signal madkthe value is
SIG_UNBLOCK, the set pointed by thegumentsetis remaed from the current signal mask. If thalue
is SIG_SETMASK, the current signal mask is replaced by the set pointed to by ghmentset If the
argumenbsetis notNULL, the previous mask is stored in the space pointed tsby If the value of the
argumentsetis NULL, the valuehowis not significant and the callsrdgnal mask is unchanged; thus, the
call can be used to inquire about currently blocked signals.

If there are aypending unblocked signals after the calstgprocmask() at least one of those signals will
be delvered before the call tsigprocmask( )returns.

It is not possible to block those signals that cannot be ignored this restriction is silently imposed by the sys-
tem. Seesigaction(2).
If sigprocmask( )fails, the callers sgnal mask is not changed.
RETURN VALUES
On successigprocmask()returns0. On failure, it returns-1 and set®rrno to indicate the error.
ERRORS
sigprocmask( )fails if any of the following is true:
EFAULT setor osetpoints to an illgd address.

EINVAL The value of théhowargument is not equal to one of the defined values.

DESCRIPTION sigsuspend
sigsuspend( yeplaces the calles’sgnal mask with the set of signals pointed to by tlisrentsetand
then suspends the caller until getiy of a signal whose action is either teeeute a signal catching func-
tion or to terminate the process.

If the action is to terminate the procesgsuspend()does not returnlf the action is to xecute a signal
catching functionsigsuspend()returns after the signal catching function returns. On return, the signal
mask is restored to the set that existed before the cifjgospend()

It is not possible to block those signals that cannot be ignoredsigsead(5)); this restriction is silently
imposed by the system.

RETURN VALUES
Sincesigsuspend( suspends procesgeeution indefinitely there is no successful completion retuatue.
On failure, it returns —1 and seggno to indicate the error.

ERRORS
sigsuspend( Yails if either of the following is true:

EFAULT setpoints to an illga address.
EINTR A signal is caught by the calling process and control is returned from the signal catching
function.
SEE ALSO

sigaction(2), sigsetop$3C),
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NAME
sigsetops, sigemptyset, sigfillset, sigaddset, sigdelset, sigismember — manipulate sets of signals

SYNOPSIS
#include <signal.h>

int sigemptyset(sigset_t $ef);

int sigfillset(sigset_t *sef);

int sigaddset(sigset_t $et, int signo);

int sigdelset(sigset_t $et, int signo);

int sigismember(sigset_t $et, int signo);
DESCRIPTION

These functions manipulagégset_tdata types, representing the set of signals supported by the implemen-
tation.

sigemptyset()initializes the set pointed to Isgtto exclude all signals defined by the system.
sigfillset()initializes the set pointed to Isgtto include all signals defined by the system.
sigaddset( Jadds the individual signal specified by the valusigioto the set pointed to tset
sigdelset( )deletes the individual signal specified by the valusigriofrom the set pointed to kset

sigismember()checks whether the signal speci
by set

d by the valugigsfois a member of the set pointed to

Any object of typesigset_tmust be initialized by applying eithaigemptyset()or sigdfillset() before
applying ay other operation.

RETURN VALUES
Upon successful completion, teeismember( )function returns aalue of one if the specified signal is a
member of the specified set, or a value of 0 if it is not. Upon successful completion, the other functions
return a value of 0. Otherwise a value of —1 is returnedeam is set to indicate the error.

ERRORS
sigaddset( ) sigdelset( ) and sigismember()will fail if the following is true:

EINVAL The value of theignoargument is not a valid signal number.
sigfillset() will fail if the following is true:
EFAULT Thesetargument specifies anvilid address.

SEE ALSO

sigaction(2), sigpending2), sigprocmask2), sigsuspen@?), attributes(5), signal(5)
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NAME NAME

printf, fprintf, sprintf, snprintf, vprintf, vfprintf, vsprintf, vsnprintf — formatted output wasion stat, fstat, Istat — get file status

SYNOPSIS SYNOPSIS
#include <stdio.h> #include <sys/types.h>
#include <sys/stat.h>
int printf(const char * format, ...); #include <unistd.h>
int fprintf(FILE * stream const char *format, ...);
int sprintf(char * str, const char *format, ...);

int snprintf(char * str, size_tsize const char *format, ...);

t stat(const char *path, struct stat * buf );
t fstat(int fd, struct stat * buf);
int Istat(const char *path, struct stat * buf);

DESCRIPTION Feature Test Macro Requirements for glibc (se¢ure_test_macro$7)):
The functions in therintf () family produce output according tof@matas described belo The func- ) _
tions printf () and vprintf () write output tostdout the standard output strearprintf () and vfprintf () Istat(): _BSD_SOURCE || _XOPEN_SOURCE >= 500
write output to the gien outputstream sprintf (), snprintf (), vsprintf () andvsnprintf () write to the char DESCRIPTION

acter stringstr.

The functionssnprintf () andvsnprintf () write at mossizebytes (including the tr
str.

ng null byte (\0%) to

These eight functions write the output under the control fofraat string that specifies mosubsequent
amguments (or @uments accessed via the variable-length argument facilitedaf(3)) are cowerted for
output.

Return value

Upon successful return, these functions return the number of characters printed (not including the trailing
"\O' used to end output to strings).

The functionssnprintf () andvsnprintf() do not write more thasizebytes (including the trailing "\0")If

the output was truncated due to this limit then the retahaevis the number of characters (not including
the trailing \0') which wuld have been written to the final string if enough space had beslable. Thus,

a return value obizeor more means that the output was truncated. (See also breder NOTES.)

If an output error is encountered, ayaéve \alue is returned.

Format of the format string

The format string is a character string, beginning and ending in its initial shift statg, iTla@ format

string is composed of zero or more direesi ordinary characters (n&t), which are copied unchanged to

the output stream; and aa@nsion specifications, each of which results in fetching zero or more subsequent
arguments. Eaclecorversion specification is introduced by the charaéterand ends with aonversion
specifier In between there may be (in this order) zero or nflags an gtional minimumfield width an
optionalprecisionand an optiondength modifier

The corversion specifier

A character that specifies the type ofwarion to be applied. An example for a gersion specifier is:

s The const char *argument is gpected to be a pointer to an array of character type (pointer to a
string). Characterérom the array are written up toubnot including) a terminating null byte
(\0Y; if a precision is specified, no more than the number specified are witemrecision is
given, no null byte need be present; if the precision is not specified, or is greater than the size of
the arraythe array must contain a terminating null byte.

SEE ALSO

printf (1), asprintf(3), dprintf (3), scan{3), setlocalé3), wcrtomb(3), wprintf (3), localg5)
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These functions return information about a file. No permissions are required on the file itself, but — in the
case ofstat() andlstat() — execute (search) permission is required on all of the directoripaththat lead
to the file.

stat() stats the file pointed to fpathand fills inbuf .

Istat() is identical tostat(), except that ipathis a symbolic link, then the link itself is stat-ed, not the file
that it refers to.

fstat() is identical tostat(), except that the file to be stat-ed is specified by the file desduptor
All of these system calls returrstatstructure, which contains the following fields:

struct stat {
dev_t st dev; /%D of device containing file */
ino_t st_ino; /*inode number */
mode_t st_mode; /protection */
nlink_t st_nlink; /*number of hard links */
uid_t st_uid; /*user ID of owner */
gid_t st_gid; /*group ID of owner */
dev_t st rde; /* device ID (if special file) */
off t st_size; /*total size, in bytes */
blksize_t st_blksize; /* blocksize for file system 1/0 */
blkent_t st_blocks; /Mumber of blocks allocated */
time_t st_atime;/* time of last access */
time_t st_mtime; /* time of last modification */
time_t st_ctime; /* time of last status change */

I3

Thest_defield describes the device on which this file resides.
Thest_rdeVfield describes the device that this file (inode) represents.

The st_sizefield gives the size of the file (if it is a regular file or a symbolic link) in bytes. The size of a
symlink is the length of the pathname it contains, without a trailing null byte.

The st_blocksfield indicates the number of blocks allocated to the file, 512-byte units. (This may be
smaller tharst_sizé512 when the file has holes.)

Thest_blksizdield gives the "preferred" blocksize for efficient file system I/QVriting to a file in smaller
chunks may cause an inefficient read-modify-rewrite.)
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Not all of the Linux file systems implement all of the time fiel8sme file system types allanounting in
such a way that file accesses do not cause an updatestfdtimefield. (Seé'noatime" inmount(8).)

The fieldst_atimeis changed by file accesses, for exampleexscvé2), mknod(2), pipe(2), utime(2) and
read(2) (of more than zero bytes). Other routines, tikmap(2), may or may not updagt_atime

The fieldst_mtimes changed by file modifications, for example,rbknod(2), truncate(2), utime(2) and
write (2) (of more than zero bytesMoreover, st_mtimeof a directory is changed by the creation or dele-
tion of files in that directory The st_mtimefield is not changed for changes iwaer, group, hard link
count, or mode.

The fieldst_ctimeis changed by writing or by setting inode information (i.evner, group, link count,
mode, etc.).

The following POSIX macros are defined to check the file type usirg_theoddield:

S_ISREG(m) isit a regular file?

S_ISDIR(m) directory?

S_ISCHR(m) charactedevice?

S_ISBLK(m) blockdevice?

S_ISFIFO(m) FIFO(named pipe)?

S_ISLNK(m) symboliclink? (Not in POSIX.1-1996.)

S ISSOCKm)  soclet? (Not in POSIX.1-1996.)

RETURN VALUE

On success, zero is returned. On errdris returned, an@rrnois set appropriately.

ERRORS

EACCES
Search permission is denied for one of the directories in the path prefiatiof (See also
path_resolution(7).)

EBADF
fdis bad.

EFAULT
Bad address.

ELOOP
Too mary symbolic links encountered while trarsing the path.

ENAMETOOLONG
File name too long.

ENOENT
A component of the pathathdoes not exist, or the path is an empty string.

ENOMEM
Out of memory (i.e., kernel memory).

ENOTDIR
A component of the path is not a directory.

SEE ALSO

acces§), chmod(2), chown(2), fstatat(2), readlink (2), utime(2), capabilities(7), symlink(7)
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NAME
waitpid — wait for child process to change state

SYNOPSIS
#include <sys/types.h>
#include <sys/wait.h>
pid_t waitpid(pid_t pid, int * stat_log int options;
DESCRIPTION
waitpid() suspends the calling process until one of its children changes state; if a child process changed
state prior to the call tvaitpid(), return is immediatepid specifies a set of child processes for which sta-
tus is requested.
If pidis equal tapid_t)-1, satus is requested for aphild process.

If pid is greater tharfpid_t)0, it specifies the proces® of the child process for which status is
requested.
If pid is equal tapid_t)0 status is requested foryachild process whose process grabgs equal
to that of the calling process.
If pid is less thar(pid_t)-1, status is requested for yarhild process whose process grdDpis
equal to the absolute value .
If waitpid() returns because the status of a child processiialale, then that status may besleiated with
the macros defined hystat(5). If the calling process had specified a non-zero valigtadf log the status
of the child process will be stored in the location pointed tstaty loc
The optionsargument is constructed from the bitwise inckesDR of zero or more of the folleing flags,
defined in the headesys/wait.h>

WCONTINUED The status of gncontinued child process specified pig, whose status has not
been reported since it continued, is also reported to the calling process.

WNOHANG waitpid() will not suspend xecution of the calling process if status is not imme-
diately available for one of the child processes specifiegbioly

WNOWAIT Keep the process whose status is returnedtan locin a waitable state. The
process may be waited for again with identical results.

RETURN VALUES
If waitpid() returns because the status of a child processiiglale, this function returns a value equal to
the procestD of the child process for which status is reportédwaitpid() returns due to the deéry of a
signal to the calling processy is returned an@rrno is set toEINTR. If this function was iwoked with
WNOHANG set inoptions it has at least one child process specifiegildyfor which status is notailable,
and status is notvailable for ary process specified bgid, O is returned. Otherwise,~1 is returned, and
errno is set to indicate the error.

ERRORS
waitpid() will fail if one or more of the following is true:
ECHILD The process or process group specifieghiblydoes not exist or is not a child of the call-
ing process or can ner be in he states specified lmptions
EINTR waitpid() was interrupted due to the receipt of a signal sent by the calling process.
EINVAL An invaid value was specified faptions.
SEE ALSO

exed?2), exit(2), fork (2), sigaction(2), wstat(5)
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