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NAME

accept — accept a connection on a socket

SYNOPSIS

#include <sys/types.h>
#include <sys/socket.h>

int accept(int s, sruct sockaddr *addr, int * addrler);

DESCRIPTION

The aguments is a socket that has been created wiibke(3N) and bound to an address witimd (3N),

and that is listening for connections after a calls®n(3N). Theaccept()function extracts the first con-
nection on the queue of pending connections, creates aocket with the properties of and allocates a

new file descriptarns, for the sockt. If no pending connections are present on the queue and the socket is
not marked as non-blockingccept() blocks the caller until a connection is present. If the socket is
marked as non-blocking and no pending connections are present on theapoepd( )returns an error as
described belo. The accept()function uses theetconfig4) file to determine th6 TREAMS device file

name associated with This is the device on which the connect indication will be accepted. The accepted
socket,ns, is used to read and write data to and from the socket that connectgdt ie not used to accept
more connections. The original sockgtremains open for accepting further connections.

The agumentaddr is a result parameter that is filled in with the address of the connecting entity as it is
known to the communications layeThe exact format of thaddr parameter is determined by the domain
in which the communication occurs.

The agumentaddrlenis a \alue-result parameteinitially, it contains the amount of space pointed to by
addr; on return it contains the length in bytes of the address returned.

Theaccept()function is used with connection-based socket types, currenthS®IEK_STREAM.

It is possible taselec{3C) orpoll(2) a sockt for the purpose of aaccept()by selecting or polling it for a
read. Hovever, this will only indicate when a connect indication is pending; it is still necessary to call
accept()

RETURN VALUES

Theaccept()function returns-1 on error If it succeeds, it returns a nongave integer that is a descrip-
tor for the accepted socket.

ERRORS

accept()will fail if:

EBADF The descriptor is walid.

EINTR The accept attempt was interrupted by thevesliof a signal.

EMFILE The per-process descriptor table is full.

ENODEV The protocol &mily and type corresponding $@ould not be found in theetcon-
fig file.

ENOMEM There was insufficient user memomgidable to complete the operation.

EPROTO A protocol error has occurred; for example, 8'REAMS protocol stack has not

been initialized or the connection has already been released.

EWOULDBLOCK The socket is marked as non-blocking and no connections are present to be

accepted.

SEE ALSO

poll(2), bind(3N), connec{3N), listen(3N), selec{3C), socke{3N), netconfig4), attributes(5), socke(5)
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NAME
bind - bind a name to a socket

SYNOPSIS
#include <sys/types.h>
#include <sys/socket.h>

int bind(int s, const struct sockaddr *name int nameleiy;

DESCRIPTION
bind() assigns a name to an unnamed sbckVhera ocket is created witlBocke(3N), it exists in a name
space (address family) but has no name assighiedl() requests that the name pointed toriamebe
assigned to the socket.

RETURN VALUES
If the bind is successful is returned.A return \alue of-1 indicates an errowhich is further specified in
the globalerrno.

ERRORS
Thebind() call will fail if:

EACCES The requested address is protected and the current user has inadequate permission
to access it.
EADDRINUSE The specified address is already in use.

EADDRNOTAVAIL The specified address is nosidable on the local machine.

EBADF sis not a valid descriptor.

EINVAL nameleris not the size of a valid address for the specified address family.
EINVAL The socket is already bound to an address.

ENOSR There were insufficier@TREAMSresources for the operation to complete.
ENOTSOCK sis a descriptor for a file, not a socket.

The following errors are specific to binding names intN& domain:

EACCES Search permission is denied for a component of the path prefix of the pathname in
name
EIO An 1/O error occurred while making the directory entry or allocating the inode.
EISDIR A null pathname was specified.
ELOOP Too mary symbolic links were encountered in translating the pathnamarime
ENOENT A component of the path prefix of the pathnamaamedoes not exist.
ENOTDIR A component of the path prefix of the pathnameameis not a directory.
EROFS The inode would reside on a read-only file system.
SEE ALSO

unlink (2), socke(3N), attributes(5), socke(5)
NOTES

Binding a name in the&NIX domain creates a socket in the file system that must be deleted by the caller

when it is no longer needed (usiaglink (2)).

The rules used in name binding vary between communication domains.
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NAME NAME

chdir, fchdir — change working directory opendir — open a directory / readdir — read a directory
SYNOPSIS SYNOPSIS

#include <unistd.h> #include <sys/types.h>

int chdir(const char * path); #include <dirent.h>

int fchdir(int  fd);
DIR *opendir(const char *name);
Feature Test Macro Requirements for glibc fee¢ure_test_macro§7)):
struct dirent *readdir(DIR * dir);

fchdir (): _BSD_SOURCE || _XOPEN_SOURCE >= 500 int readdir_r(DIR * dirp, struct dirent * entry, struct dirent ** result);
DESCRIPTION
chdir() changes the current working directory of the calling process to the directory speqifii in DESCRIPTION opendir

Theopendir() function opens a directory stream corresponding to the direcéong 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.

fchdir () is identical tachdir (); the only difference is that the directory isegi as an pen file descriptor.

RETURN VALUE
On success, zero is returned. On errdris returned, aneérrnois set appropriately.

ERRORS )
Depending on the file system, other errors can be returned. The more general eofwds fpare listed DESCRIPTION read_d” . . . ’ . .
below: The readdir() function returns a pointer to a dirent structure representing the next directory entry in the
directory stream pointed to lajr. It returns NULL on reaching the end-of-file or if an error occurred.
EACCES
i : : DESCRIPTION readdir_r
Search permission is denied for one of the componeathf (See alsgath_resolution(7). =
p ponemithf ( Path_ n().) Thereaddir_r() function initializes the structure referenced egtry and storesa pointer to this structure

EFAULT ) ) _ in result On siccessful return, the pointer returnedtrssult will have he samevalue as the agument

pathpoints outside your accessible address space. entry. Upon reaching the end of the directory stream, this pointer wié he value NULL.
EIO An I/O error occurred.
ELOOP The data returned byeaddir() is overwritten by subsequent calls teaddir() for the same directory

Too mary symbolic links were encountered in resolvipath stream.
ENAMETOOLONG Thedirentstructure is defined as follows:

pathis too long.

struct dirent {
ENOEN'_IF_h file d . long d_ino; /* inode number */
e file does not exist. off_t d_of; /* offset to the next dirent */

ENOMEM unsigned shord_reclen; /*length of this record */

Insufficient kernel memory wasailable. unsigned chard_type; I*type of file */
ENOTDIR char d_name[256]; /* filename */

A component opathis not a directory. h
RETURN VALUE

The general errors fdehdir () are listed below: . ) . ) . -
Thereaddir() function returns a pointer to a dirent structure, or NULL if an error occurs or end-of-file is

EACCES reached.
Search permission was denied on the directory opédd.on . - .
P v op readdir_r() returns Qf successful or an error number to indicate failure.
EBADF ERRORS
fdis not a valid file descriptor.
P EACCES
CONFORMING TO Permission denied.
\Vr4, 4.4BSD, POSIX.1-2001.
S S 0S 00 ENOENT
SEE ALSO Directory does not exist, oameis an empty string.
chroot(2), getcwd(3), path_resolution(7) ENOTDIR

nameis not a directory.
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fopen/fdopen(3)

NAME

fopen/fdopen(3)

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 atfyand associates a stream with
it.

The agumentmodepoints to a string beginning with one of the fallng 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 agteirg
of the file.

w+ Open for reading and writingThe file is created if it does not exist, otherwise it is truncatde

stream is positioned at the beginning of the file.

a Open for appending (writing at end of file). The file is created if it doesxigit erhestream 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 doezistot e
The stream is positioned at the end of the file.

The fdopen function associates a stream with the existing file descrifittes The modeof the stream

(one of the alues "r", "r+", "w", "w+", "a", "a+") must be compatible with the mode of the file descriptor

The file position indicator of the nestream is set to that belongingfitles and the error and end-of-file

indicators are cleared. Modes "w" or "w+" do not cause truncation of the file. The file descriptor is not

dup’ed, and will be closed when the stream createddpenis 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 variatdenois 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 routiopen(2).
Thefdopen function may also fail and setrnofor ary of the errors specified for the routifeatl (2).

SEE ALSO
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NAME

getc/fgets(3)

fgetc, fgets, getc, getchaets, ungetc - input of characters and strings

SYNOPSIS

#include <stdio.h>

int fgetc(FILE * strean);

char *fgets(char *s, int size FILE * strean);
int getc(FILE * strean);

int getchar(void);

char *gets(char *s);

int ungetc(int c, FILE * strean);

DESCRIPTION

fget() reads the next character fratreamand returns it as amnsigned bar cast to arint, or EOF on
end of file or error.

getq) is equvalent tofgetc() except that it may be implemented as a macro whiglu@esstreammore
than once.

getchan() is equvalent togetc(stdin).

getq) reads a line fronstdin into the huffer pointed to bys until either a terminating mdine or EOF,
which it replaces with\0’. No check for buffer @errun is performed (seBUGS below).

fgety) reads in at most one less therecharacters fronstreamand stores them into thefter pointed to
by s. Reading stops after dBOF or a nevline. If a rewline is read, it is stored into theiffer. A "\0’ is
stored after the last character in the buffer.

ungetq) pushes back tostream cast tounsigned bar, where it is &ailable for subsequent read opera-
tions. Pushed-baatharacters will be returned inveese order; only one pushback is guaranteed.

Calls to the functions described here can beethixith each other and with calls to other input functions
from thestdiolibrary for the same input stream.

For non-locking counterparts, sealocked_stdiq3).

RETURN VALUE

fgetd), getq) andgetchan() return the character read asuarsigned bar cast to arint or EOF on end of
file or error.

getq) andfgety) returns on success, and NULL on error or when end of file occurs while no characters
have teen read.

ungetq) returnsc on success, &OF on error.

CONFORMING TO

C89, C99. LSB deprecatgsty).

BUGS
Never usegetq). Becausét is impossible to tell without knowing the data in advanos hmry characters
gety) will read, and becausgety) will continue to store characters past the end of thféeh it is
extremely dangerous to use. It has been used to break computer sddseityets) instead.
It is not advisable to mix calls to input functions from seio library with low-level calls toread(2) for
the file descriptor associated with the input stream; the results will be undefineehapdobably not what
you want.

SEE ALSO
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NAME
ip — Linux IPv4 protocol implementation

SYNOPSIS
#include <sys/socket.h>
#include <netinet/in.h>

tcp_soket = socket(PF_INET, SOCK_STREAM, 0);
raw_soket = socket(PF_INET, SOCK_RAW, protocol);
udp_soket = socket(PF_INET, SOCK_DGRAM, protocol);

DESCRIPTION
The programmes’interface is BSD sockets compatibleor more information on sockets, seecke(7).

An IP socket is created by calling tsecke(2) function assocket(PF_INET, socket_type, protocol).
Valid socket types ar&OCK_STREAM to open atcp(7) soclet, SOCK_DGRAM to open audp(7)
soclet, orSOCK_RAW to open aaw(7) socket to access the IP protocol direcgiyotocolis the IP proto-
col in the IP header to be reead or ®nt. Theonly valid values foprotocolare0 andIPPROTO_TCP
for TCP sockets andandIPPROTO_UDP for UDP sockets.

When a process wants to re@eirew incoming packets or connections, it should bind aeioitka local
interface address usirgnd(2). Onlyone IP sock&t may be bound to grgiven local (address, port) pair
WhenINADDR_ANY is specified in the bind call the socket will be boundltdocal interfaces. When
listen(2) or connec(2) are called on a unbound socket the socket is automatically bound to a random free
port with the local address setitddADDR_ANY .

ADDRESS FORMAT
An IP socket address is defined as a combination of an IP interface address and a parTharbbsic 1P
protocol does not supply port numbersythaee implemented by highende protocols liketcp(7).

struct sockaddr_in {

sa_bamily_t sin_amily;  /* address family: AF_INET */
u_intl6_t sin_port; /* port in network byte order */
struct in_addrsin_addr; [Yinternet address */

K

/* Internet address. */

struct in_addr {

u_int32_t s_addr; /* address in network byte order */

b
sin_familyis aways set toAF_INET. This is required; in Linux 2.2 most natvking functions return
EINVAL when this setting is missingsin_portcontains the port in network byte ord&he port numbers
belov 1024 are called reserved ports Only processes with ffctive wer id 0 or the
CAP_NET_BIND_SERVICE capability maybind(2) to these sockets.

sin_addris the IP host addreshe addr member ofstruct in_addr contains the host intexfe address in
network order in_addr should be only accessed using ithet_aton(3), inet_addr(3), inet_makeaddr(3)
library functions or directly with the name resolver (gethostbynamé3)).

Note that the address and the port aveagd stored in network ordeidn particular this means that you

need to calhtons(3) on the number that is assigned to a port. All address/port manipulation functions in
the standard library work in network order.

SEE ALSO
sendmsg?2), recvmsg2), socke(7), netlink (7), tcp(7), udp(7), raw(7), ipfw (7)
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NAME
calloc, malloc, free, realloc — Allocate and free dynamic memory

SYNOPSIS
#include <stdlib.h>

void *calloc(size_tnmembsize_tsize);

void *malloc(size_tsize);

void free(void *ptr);

void *realloc(void *ptr, sze_tsize);
DESCRIPTION

calloc() allocates memory for an array mimembelements okizebytes each and returns a pointer to the

allocated memoryThe memory is set to zero.

malloc() allocatessizebytes and returns a pointer to the allocated menibing memory is not cleared.

free() frees the memory space pointed topby, which must hee keen returned by a previous callrt@l-
loc(), calloc() or realloc(). Otherwise, or iffree(ptr) has already been called before, undefined\beta
occurs. Ifptris NULL , no gperation is performed.

realloc() changes the size of the memory block pointed tgtoyto size bytes. Thecontents will be
unchanged to the minimum of the old andvrsizes; newly allocated memory will be uninitializet. ptr
is NULL, the call is equidlent tomalloc(size) if size is equal to zero, the call is eeplént to free(ptr).
Unlessptr is NULL , it must hae been returned by an earlier callrmlloc(), calloc() or realloc().

RETURN VALUE
For calloc() andmalloc(), the value returned is a pointer to the allocated memdrigh is suitably aligned
for ary kind of variable, oNULL if the request fails.

free() returns no value.

realloc() returns a pointer to the newly allocated memuiyich is suitably aligned for grkind of variable
and may be different fromtr, or NULL if the request fails. Isizewas equal to 0, either NULL or a
pointer suitable to be passedtes() is returned.If realloc() fails the original block is left untouched - it is
not freed or meed.

CONFORMING TO
ANSI-C

SEE ALSO
brk (2), posix_memaligr(3)

SP/SOS1-Klausur Manual-Auszug 2009-07-28 1



pthread_create/pthreadit€3) pthread_create/pthreadit¢3) soclet(3) sockt(3)

NAME NAME
pthread_create - create awhiread / pthread_exit — terminate the calling thread socket — create an endpoint for communication
SYNOPSIS
SYNOPSIS #include <sys/types.h>
#include <pthread.h> #include <sys/socket.h>

. . . . . int socket(int domain int t int protocol);
int pthr ead_create(pthead_t * thread, pthread_attr_t * attr, void * (* start_routing(void *), void * ( n Ype Int p )

arg); DESCRIPTION
soclet() creates an endpoint for communication and returns a descriptor.

void pthread_exit(void *retval); The domainparameter specifies a communications domain within which communication weilpitete;
this selects the protocol family which should be used. The protocol family generally is the same as the
DESCRIPTION address family for the addresses supplied in later operations on thet. sbhkecurrently understood fer
pthread_createcreates a methread of control thatecutes concurrently with the calling thread. Thevne mats are:
thread applies the functistart_routinepassing itarg as first argument. The wethread terminates either PF_INET  ARPA Internet protocols

explicitly, by calling pthread_exit(3), or implicitly, by returning from thestart_routinefunction. The latter

case is equilent to callingpthread_exit(3) with the result retuned ktart_routineas exit code. The socket has the indicatege which specifies the communication semantics. Currently defined types

are:

Theattr agument specifies thread attributes to be applied to thehread. Septhread_attr_init (3) for a SOCK_STREAM
complete list of thread attributes. Tatr algument can also EULL , in which case default attributes are SOCK_DGRAM

used: the created thread is joinable (not detached) and has default (non real-time) schedyling polic A SOCK_STREAM type provides sequenced, reliableptway connection-based byte streamis out-of-

band data transmission mechanism may be suppote&3bCK_DGRAM soclet supports datagrams (con-

pthread_exit terminates thexecution of the calling threadAll cleanup handlers that ha keen set for the nectionless, unreliable messages of a fixed (typically small) maximum length).

calling thread withpthread_cleanup_puslf3) are &ecuted in rgerse order (the most recently pushed han-

dler is executed first). Finalization functions for thread-specific data are then called fayalthat hae protocolspecifies a particular protocol to be used with theetockormallyonly a single protocol exists to
non- NULL values associated with them in the calling thread (steead key creaté3)). Finally support a particular socket type within aegi protocol family. Howeve, multiple protocols may exist, in
execution of the calling thread is stopped. which case a particular protocol must be specified in this maiiherprotocol number to use is particular
to the “communication domain” in which communication is tceetglace. Ifa protocol is specified by the
The retval agument is the return value of the thread. It can be consulted from another thread using caller; then it will be packaged into a socketdeoption request and sent to the underlying protocol layers.
pthread_join(3). Soclets of typeSOCK_STREAM are full-duplex byte streams, similar to piped stream socket must be in
aconnectedstate before gndata may be sent or rewed on it. A connection to another socket is created
RETURN VALUE with a connec{3N) call. Once connected, data may be transferred usid(2) andwrite (2) calls or
On success, the identifier of thewhe created thread is stored in the location pointed bythteadargu- some variant of theend3N) andrecv(3N) calls. When a session has been completetipsg2) may be
ment, and a 0 is returned. On ey@ron-zero error code is returned. performed. Out-of-bandlata may also be transmitted as described ors¢he(3N) manual page and

receved as escribed on theecv(3N) manual page.

Thepthread_exit function neer returns. The communications protocols used to implemeBD&K_STREAM insure that data is not lost or dupli-
cated. Ifa pece of data for which the peer protocol hagfdr space cannot be successfully transmitted
within a reasonable length of time, then the connection is considerezhtanH calls will indicate an error

ERRORS with -1 returns and witETIMEDOUT as the specific code in the globaliableermo. A SIGPIPE signal
EAGAIN is raised if a process sends on a broken stream; this causegrnaesses, which do not handle the signal,
not enough system resources to create a process fomttibread. to exit.
EAGAIN _ RETURN VALUES
more tharPTHREAD_THREADS_MAX threads are already aei A —1is returned if an error occurs. Otherwise the return value is a descriptor referencing the socket.
ERRORS
AUTHOR Thesoclket() call fails if:
Xavier Lergy <Xavier.Leroy@inria.fr> - o . .
Y ye EACCES Permission to create a socket of the specified type and/or protocol is denied.
SEE ALSO EMFILE The per-process descriptor table is full.
pthread_join(3), pthread_detach(3), pthread_attr_init (3). ENOMEM Insufficient user memory isvailable.
SEE ALSO

closg?2), read(2), write (2), accep(3N), bind (3N), connec{3N), listen(3N),
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