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LISTEN(2) SYSTEM CALLS 

NAME 
listen - listen for connections on a socket 

SYNOPSIS 
listen(s, backlog) 
int s, backlog; 

DESCRIPTION 

LISTEN(2) 

To accept connections, a socket is first created with socket(2), a backlog for incoming connec­
tions is specified with listen(2) and then the connections are accepted with accept(2). The 
listen call applies only to sockets of type SOCILSTREAM or SOCILPKTSTREAM. 
The backlog parameter defines the maximum length the queue of pending connections may 
grow to. If a connection request arrives with the queue full the client will receive an error 
with an indication of ECONNREFUSED. 

RETURN VALUE 
A 0 return value indicates success; -1 indicates an error. 

ERRORS 
The call fails if: 
[EBADF] 

[ENOTSOCKJ 
IEOPNOTSUPPJ 

SEE ALSO 

The argument s is not a valid descriptor. 
The argument s is not a socket. 
The socket is not of a type that supports the operation listen. 

accept(2), connect(2), socket(2) 

BUGS 
The backlog is currently limited (silently) to 5. 
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NAME 
!seek - move read/write pointer 

SYNOPSIS 
#define L-BET 0 /* set the seek pointer */ 
#define LJNCRI /* increment the seek pointer */ 
#define L..xTND 2/* extend the file size */ 
pos = Jseek(d, offset, whence) 
int pos; 
int d, offset, whence; 

DESCRlPTION 
The descriptor d refers to a file or device open for reading and/or writing. Lseek sets the file 
pointer of d as follows: 

If whence is UET, the pointer is set to offset bytes. 

If whence is LJNCR, the pointer is set to its current location plus offset. 

If whence is LJTND, the pointer is set to the size of the file plus offset. 

Upon successful completion, the resulting pointer location as measured in bytes from begin­
ning of the file is returned. Some devices are incapable of seeking. The value of the pointer 
associated with such a device is undefined. 

NOTES 
Seeking far beyond the end of a file, then writing, creates a gap or "hole", which occupies no 
physical space and reads as zeros. 

RETURN VALUE 
Upon successful completion, a non-negative integer, the current file pointer value, is ret.urned. 
Otherwise, a value of -1 is returned and errno is set to indicate the error. 

ERRORS 
Lseek will fail and the file pointer will remain unchanged if: 

[EBADFJ Fildes is not an open file descriptor. 

[ESPIPEl Fildes is associated with a pipe or a socket. 

[EINV ALl Whence is not a proper value. 

[EINV AL] The resulting file pointer would be negative. 

SEE ALSO 
dup(2), open(2) 

BUGS 
This document's use of whence is incorrect English, but maintained for historical reasons. 
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MKDIR(2 ) 

NAME 
mkdir - make a directory file 

SYNOPSIS 
mkdir(path, mode) 
char *path; 
int mode; 

DESCRIPTION 

SYSTEM CALLS MKDIR(2) 

Mkdir creates a new directory file with name path. The mode of the new file is initialized from 
mode. (The protection part of the mode is modified by the process's mode mask; see 
umask(2)). 

The directory's owner ID is set to the process's effective user ID. The directory's group ID is 
set to that of the parent directory in which it is created. 

The low-order 9 bits of mode are modified by the process's file mode creation mask: all bits 
set in the process's file mode creation mask are cleared. See umask(2). 

RETURN VALUE 
A 0 return value indicates success. A -1 return value indicates an error, and an error code is 
stored in errno. 

ERRORS 
Mkd£r will fail and no directory will be created if: 

[EPERMj The process's effective user ID is not super-user. 

[EPERMj The path argument contains a byte with the high-order bit set. 

[ENOTDIRj A component of the path prefix is not a directory. 

[ENOENTj A component of the path prefix does not exist. 

[EROFSj The named file resides on a read-only file system. 

[EEXISTj The named file exists. 

[EFAULTj Path points outside the process's allocated address space. 

[ELOOPj Too many symbolic links were encountered in translating the pathname. 

[EIO] An I/O error occured while writing to the file system. 

SEE ALSO 
chmod(2), stat(2), umask(2) 
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NAME 
mknod - make a special file 

SYNOPSIS 
mknod(path, mode, dey) 
char *path; 
int mode, dey; 

DESCRIPTION 
Mknod creates a new file whose name is path. The mode of the new file (including special file 
bits) is initialized from mode. (The protection part of the mode is modified by the process's 
mode mask; see umask(2)). The first block pointer of the i-node is initialized from dev and is 
used to specify which device the special file refers to. 

rr mode indicates a block or character special file, dev is a configuration dependent 
specification of a character or block I/O device. rr mode does not indicate a block special or 
character special device, dev is ignored. 

Mknod may be invoked only by the super-user. 

RETURN VALUE 
Upon successful completion a value of 0 is returned. Otherwise, a value of -1 is returned and 
ermo is set to indicate the error. 

ERRORS 
Mknod will fail and the file mode will be unchanged if: 

[EPERM] The process's effective user ID is not super-user. 

[EPERMj The pathname contains a character with the high-order bit. set. 

[ENOTDIR] A component of the path prefix is not a directory. 

[ENOENTJ A component of the path prefix does not exist. 

[EROFS] The named file resides on a read-only file system. 

[EEXISTj The named file exists. 

[EFAULTj Path points outside the process's allocated address space. 

[ELOOP] Too many symbolic links were encountered in translating the pathname. 

SEE ALSO 
chmod(2), stat(2), umask(2) 
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MOUNT(2) SYSTEM CALLS MOUNT (2) 

NAME 
mount, umount - mount or remove file system 

SYNOPSIS 
mount(special, name, rwflag) 
char "Special, *namej 
int rwflag; 

umount( special) 
char "Special; 

DESCRIPTION 
Mount announces to the system that a removable file system has been mounted on the blo('k­
structured special file special; from now on, references to file name will refer to the root file on 
the newly mounted file system. Special and name are pointers to null-terminated strings con­
taining the appropriate path names. 

Name must exist already. Name must be a directory. Its old contents are inaccessible ", .. hile 
the file system is mounted. 

The rwftag argument determines whether the file system can be written on; if it is 0 writing is 
allowed, if non-zero no writing is done. Physically write-protected and magnetic tape file sys­
tems must be mounted read-only or errors will occur when access times are updated, whether 
or not any explicit write is attempted. 

Umount announces to the system that the special file is no longer to contain a removable file 
system. The associated file reverts to its ordinary interpretation. 

RETURN VALUE 
Mount returns 0 if the action occurred, -1 if special is inaccessible or not an appropriate file. if 
name does not exist, if special is already mounted, if name is in use, or if there are already too 
many file systems mounted. 

Umount returns 0 if the action occurred; -1 if if the special file is inaccessible or does not haye 
a mounted file system, or if there are active files in the mounted file system. 

ERRORS 
~Mount will fail when one of the following occurs: 

[NODEVj The caller is not the super-user. 

[NODEVj 

[ENOTBLKj 

[ENXIOj 

[EPERMj 

[ENOTDIRj 

[EROFSj 

[EBUSYj 

[EBUSY] 

[EBUSY] 

Special does not exist. 

Special is not a block device. 

The major device number of special is out of range (this indicates no deyjre 
driver exists for the associated hardware). 

The pathname contains a character with the high-order bit set. 

A component of the path prefix in name is not a directory. 

Name resides on a read-only file system. 

Name is not a directory, or another process currently holds a reference to it. 

No space remains in the mount table. 

The super block for the file system had 
range block size. 

a bad magic number or an out of 
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[EBUSY] 

[EBUSY] 

Not enough memory was ava.ila.ble to read the cylinder group information for 
the file system. 

An i/o error oceurred while reading the super block or cylinder group infor­
mation. 

Umount may fail with one of the rollowing errors: 

[NODEV] The caller is Dot the super-user. 

[NODEV] Special does not exist. 

[ENOTBLK] Special is not a block device. 

[ENXIO] The major device number of special is out of range (this indicates no device 
driver exists for the associated hardware). 

[EINVAL] 

[EBUSY] 

The requested device is not in the mount table. 

A process is holding a reference to a file located on the file system. 

SEE ALSO 
mount(8), umount(8) 

BUGS 
The error codes are in a state of disarray; too many errors appear to the caller as one value. 
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NAME 
msgctl- message control operations 

SYNOPSIS 
#include <sys/types.h> 
#include <sys/ipc.h> 
#include <sys/msg.h> 
int msgctl (msqid, cmd, buf) 
int msqid, cmd; 
struct msqid_ds *buf; 

DESCRIPTION 
Msgctl provides a variety of message control operations as specified by cmd. The following 
cmds are available: 

IPC.-RMID 

Place the current value of each member of the data structure associated with 
msqid into the structure pointed to by buf. The contents of this structure 
are defined in intro(2). {READ} 

Set the value of the following members of the data structure associated with 
msqid to the corresponding value found in the structure pointed to by buf: 

ms~perm.uid 
ms~perm.gid 
ms~perm.mode /* only low 9 bits */ 
ms~qbytes 

This cmd can only be executed by a process that has an effective user ID 
equal to either that of super user or to the value of msg_perm.uid in the 
data structure associated with msqid. Only super user can raise the value of 
m8~qbyte8. 

Remove the message queue identifier specified by msqid from the system and 
destroy the message queue and data structure associated with it. This cmd 
can only be executed by a process that has an effective user ID equal to either 
that of super user or to the value of msg_perm.uid in the data structure 
associated with msqid. 

Msgctl will fail if one or more of the following are true: 

[EINVAL] Msqid is not a valid message queue identifier. 

[EINVAL] Cmd is not a valid command. 

[EACCESj Cmd is equal to IPC..8TAT and {READ} operation permission is denied to the 
calling process (see intro(2)). 

[EPERM] 

[EPERM] 

[EFAULT] 

Cmd is equal to IPC.-RMID or IPC_SET. The effective user ID of the calling 
process is not equal to that of super user and it is not equal to the value of 
ms,-perm.uid in the data structure associated with msqid. 

Cmd is equal to IPC_SET, an attempt is being made to increase to the value 
of msg_qbytes, and the effective user ID of the calling process is not equal to 
that of super user. 

Buf points to an illegal address. 
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RETURN VALUE 
Upon successful completion, a value of 0 is returned. Otherwise, a value of -1 is returned and 
errno is set to indicate the error. 

SEE ALSO 
intro(2), msgget(2), msgop(2). 
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NAME 
msgget - get message queue 

SYNOPSIS 
#include <ays/types.h> 
#include <sys/ipc.h> 
#include <sys/msg.h> 
int msgget (key, msgflg) 
key_t key; 
int msgflg; 

DESCRIPTION 
Msgget returns the message queue identifier associated with key. 

A message queue identifier and associated message queue and data structure (see intro(2)) <'Ire 
created for key if one of the following are true: 

10 Key is equal to IPC_PRIVATE. 

Key does not already have a message queue identifier associated with it, and (msgflg & 
IPC_CREAT) is "true". 

Upon creation, the data structure associated with the new message queue identifier is initial­
ized as follows: 

Msg_perm.cuid, msg_perm.uid, msg_perm.cgid, and msg_perm.gid are set 
equal to the effective user ID and effective group ID, respectively, of the calling process. 

The low-order 9 bits of msg_perm.mode are set equal to the low-order 9 bits of 
msgflg· 

Msg_qnum, msgJspid, msg_Irpid, msgJltime, and msg_rtime are set equal to O. 

Msg_dime is set equal to the current time. 

Msg_qbytes is set equal to the system limit. 

Msgget will fail if one or more of the following 'are true: 

[EACCES] A message queue identifier exists for key, but operation permISSIon (see 
intro(2)) as specified by the low-order 9 bits of msgftg would not be granted. 

[ENOENT] 

[ENOSPC] 

[EEXISTj 

RETURN VALUE 

A message queue identifier does not exist for key and (msgflg & IPC_CREAT) 
is "false". 

A message queue identifier is to be created but the system-imposed limit on 
the maximum number of allowed message queue identifiers system wide 
would be exceeded. 

A message queue identifier exists for key but ( (msgJlg & IPC_CREAT) & ( 
msgJlg & IPC-EXCL) ) is "true". 

Upon successful completion, a non-negative integer, namely a message queue identifier, IS 

returned. Otherwise, a value of -1 is returned and errno is set to indicate the error. 

SEE ALSO 
intro(2), msgctl(2), msgop(2). 
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NAME 
msgop - message operations 

SYNOPSIS 
#include <sys/typea.h> 
#include <sys/ipc.h> 
#include <sys/mag.h> 
int msgsnd (maqid, msgp, magsz, magflg) 
int msqid; 
struct magbuf *Il18gp; 
int msgsl, magflg; 

int msgrcv (msqid, msgp, magsz, magtyp, magHg) 
int msqid; 
struct magbuf *Il18gp; 
int msgsz; 
long msgtyp; 
int msgHg; 

DESCRlPTION 
Msgsnd is used to send a message to the queue associated with the message queue identifier 
specified by msqid. {WRITE} Msgp points to a structure containing the message. This struc­
ture is composed of the following members: 

long mtype; /* message type */ 
char mtext[]; /* message text */ 

Mtype is a positive integer that can be used by the receiving process for message selection (see 
msgrcv below). Mtext is any text of length msgsz bytes. Afsgsz can range from 0 to a systf'm­
imposed maximum. 

Msgflg specifies the action to be taken if one or more of the following are true: 

The number of bytes already on the queue is equal to msg_qbytes (see intro(2)). 

The total number of messages on all queues system-wide is equal to the system­
imposed limit. 

These actions are as follows: 

If (msgftg & IPC~OWAlT) is "true", the message will not be sent and the calling pro­
cess will return immediately. 

If (msgflg & IPC~OWAlT) is "false", the calling process will suspend execution until 
one of the following occurs: 

The condition responsible for the suspension no longer exists, in which case 
the message is sent. 

Msqid is removed from the system (see msgctJ(2)). When this occurs, erma is 
set equal to EIDRM, and a value of -1 is returned. 

The calling process receives a signal that is to be caught. In this case t.he 
message is not sent and the calling process resumes execution in the manner 
prescribed in signal(2)). 

Msgsnd will fail and no message will be sent if one OJ' more of the following are true: 

IEINVALJ Msqid is not a valid message queue identifier.> 

\EACCESJ Operation permission is denied to the calling process (see intro(2)). 
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2 

(EINVAL] 

(EAGAIN] 

(EINVAL] 

(EFAULT] 

Mtype is less than 1. 

The message cannot be sent for one of the reasons cited above and (msgffg & 
IPC_NOWAlT) is "true". 

Msgsz is less than zero or greater than the system-imposed limit. 

Msgp points to an illegal address. 

Upon successful completion, the following actions are taken with respect to the data structure 
associated with msqid (see intro (2». 

Msg_qnum is incremented by 1. 

MsgJspid is set equal to the process ID of the calling process. 

MsgJtime is set equal to the current time. 

Msgrcv reads a message from the queue associated with the message queue identifier spedfjed 
by msqid and places it in the structure pointed to by msgp. {READ} This structure is com­
posed of the following members: 

long mtype; /* message type */ 
char mtext[]; /* message text */ 

Mtype is the received message's type as specified by the sending process. Aftext is the text of 
the message. Msgsz specifies the size in bytes of mtext. The received message is truncated to 
msgsz bytes if it is larger than msgsz and (msgftg & MSG_NOERROR) is "true". The trun­
cated part of the message is lost and no indication of the truncation is given to the calling 
process. 

Msgtyp specifies the type of message requested as follows: 

If msgtyp is equal to 0, the first message on the queue is received. 

If msgtyp is greater than 0, the first message of type msgtyp is received. 

If msgtyp is less than 0, the first message of the lowest type that is less than or equal 
to the absolute value of msgtyp is received. 

Msgftg specifies the action to be taken if a message of the desired type is not on the qUE-ue. 
These are as follows: 

If (msgflg & IPC~OWAlT) is "true", the calling process will return immediately with 
a return value of -1 and errno set to ENOMSG. 

If (msgflg & IPC_NOWAIT) is "false", the calling process will suspend execution ulltil 
one of the following occurs: 

A message of the desired type is placed on the queue. 

Msqid is removed from the system. When this occurs, errno is set equal to 
EIDRM, and a value of -1 is returned. 

The calling process receives a signal that is to be caught. In this case a mes­
sage is not received and the calling process resumes execution in the manner 
prescribed in signal(2)). 

Msgrcv will fail and no message will be received if one or more of the following are true: 

[EINVALJ 

IEACCES] 

IEINVAL] 

[E2BIG] 

Msqid is not a valid message queue identifier. 

Operation permission is denied to the calling process. 

Msgsz is less than 0. 

Mtext is greater than msgsz and (msgflg & MSG_NOERROR) is "false". 
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(ENOMSGj The queue does not contain a message of the desired type and (msgtyp & 
IPCJlOWAlT) is "true". 

(EFAULTj Msgp points to an illegal address. 

Upon successful completion, the following actions are taken with respect to the data structure 
associated with msqid (see intro (2)). 

Ms~qnum is decremented by 1. 

MsgJrpid is set equal to the process ID of the calling process. 

MsgJ"time is set equal to the current time. 

RETURN VALUES 
If msgsnd or msgrcv return due to the receipt of a signal, a value of -1 is returned to the ('aI­
ling process and errno is set to EINTR. If they return due to removal of msqid from the sys­
tem, a value of -1 is returned and errno is set to EIDRM. 

Upon successful completion, the return value is as follows: 

Msgsnd returns a value of O. 

Msgrcv returns a value equal to the number of bytes actually placed into mtext. 

Otherwise, a value of -1 is returned and errno is set to indicate the error. 

SEE ALSO 
intro(2), msgctl(2), msgget(2), signal(2). 
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NAME 
open - open a file for reading or writing, or create a new file 

SYNOPSIS 
#include <sys/ftle.h> 
open(path, flags, mode) 
char *path; 
int flags, mode; 

DESCRIPTION 

OPEN(2) 

Open opens the file path for reading and/or writing, as specified by the flags argument and 
returns a descriptor for that file. The flags argument may indicate the file is to be created if 
it does not already exist (by specifying the O_CREAT flag), in which case the file is created 
with mode mode as described in chmod(2) and modified by the process' umask value (see 
umask(2)). 
Path is the address of a string of ASCII characters representing a path name, terminated by a 
null character. The flags specified are formed by or'ing the following values 

OJtDONL Y open for reading only 
0_ WRONL Y open for writing only 
OJtDWR open for reading and writing 
O-.NDELA Y do not block on open 
O..APPEND append on each write 
O_CREAT create file if it does not exist 
O_TRUNC truncate size to 0 
O-EXCL error if create and file exists 

Opening a file with O..APPEND set causes each write on the file to be appended to the end. 
If O_TRUNC is specified and the file exists, the file is truncated to zero length. If O-EXCL is 
set with O_CREAT, then if the file already exists, the open returns an error. This can be 
used to implement a simple exclusive access locking mechanism. If the O_NDELA Y flag is 
specified and the open call would result in the process being blocked for some reason (e.g. 
waiting for carrier on a dialup line), the open returns immediately. The first time the process 
attempts to perform i/o on the open file it will block (not currently implemented). 

Upon successful completion a non-negative integer termed a file descriptor is returned. The 
file pointer used to mark the current position within the file is set to the beginning of the file. 

The new descriptor is set to remain open across execve system caBs; see close(2). 

No process may have more than {OPEN-MAX} file descriptors open simultaneously. 

ERRORS 
The named file is opened unless one or more of the fol1owing are true: 

[EPERM] The pathname contains a character with the high-order bit set. 

[ENOTDIR] A component of the path prefix is not a directory. 

[ENOENT] O_CREAT is not set and the named file does not exist. 

[EACCES] A component of the path prefix denies search permission. 

[EACCESj The required permissions (for reading and/or writing) are denied for the 
named flag. 

[EISDIRj The named file is a directory, and the arguments specify it is to be opened 
for writing. 
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[EROFSj 

[EMFILEJ 
[ENXIOj 

[ETXTBSYj 

[EFAULTj 

[ELOOP] 

[EEXISTj 

[ENXIO] 

[EOPNOTSUPPj 

SEE ALSO 

SYSTEM CALLS OPEN(2) 

The named file resides on a read-only file system, and the file is to be 
modified. 

{OPEN...MAX} file descriptors are currently open. 

The named file is a character special or block special file, and the device asso-
ciated with this special file does not exist. . 

The file is a pure procedure (shared text) file that is being executed and the 
open call requests write access. 

Path points outside the process's allocated address space. 

Too many symbolic links were encountered in translating the pathname. 

O-EXCL was specified and the file exists. 

The O..NDELAY flag is given, and the file is a communications device on 
which their is no carrier present. 

An attempt was made to open a socket (not currently implemented). 

chmod(2), close(2), dup(2), Iseek(2), read(2), write(2), umask(2) 
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NAME 
pipe - create an interprocess communication channel 

SYNOPSIS 
pipe(fildes) 
int fildes[2]; 

DESCRIPTION 
The pipe system call creates an I/O mechanism called a pipe. The file descriptors returned 
can be used in read and write operations. When the pipe is written using the descriptor 
fildes[l] up to 4096 bytes of data are buffered before the writing process is suspended. A read 
using the descriptor fildes[O] will pick up the data. 

It is assumed that after the pipe has been set up, two (or more) cooperating processes (creatt'd 
by subsequent fork calls) will pass data through the pipe with read and write calls. 

The shell has a syntax to set up a linear array of processes connected by pipes. 

Read calls on an empty pipe (no buffered data) with only one end (all write file descriptors 
closed) returns an end-of-file. 

Pipes are really a special case of the socketpair(2} call and, in fact, are implemented as such in 
the system. 

A signal is generated if a write on a pipe with only one end is attempted. 

RETURN VALUE 
The function value zero is returned if the pipe was created; -I if an error occurred. 

ERRORS 
The pipe call will fail if: 

[EMFILE] Too many descriptors are active. 

[EFAULT] The fildes buffer is in an invalid area of the process's address space. 

SEE ALSO 
sh(I), read(2), write(2), fork(2), socketpair(2) 

BUGS 
Should more than 4096 bytes be necessary in any pipe among a loop of processes, deadlock 
will occur. 
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PROFIL(2) SYSTEM CALLS 

NAME 
profil - execution time profile 

SYNOPSIS 
profil(buff, bufsiz, offset, scale) 
ehar *buff; 
int bufsiz, offset, seale; 

DESCRIPTION 

PROFJL(2) 

Buff points to an area of core whose length (in bytes) is given by bufsiz. After this call, the 
user's program counter (pc) is examined each clock tick (20 milliseconds); offset is subtracted 
from it, and the result multiplied by scale. If the resulting number corresponds to a word 
inside buff, that word is incremented. 

The scale is interpreted as an unsigned, fixed-point Craction with binary point at the left: 
Oxl0000 gives a 1-1 mapping oC pc's to words in buff; Ox8000 maps each pair of instruction 
words together. Ox2 maps all instructions onto the beginning of buff (producing a non­
interrupting core clock). 

Profiling is turned off by giving a scale of 0 or 1. It is rendered ineffective by giving a bufsiz of 
O. Profiling is turned off when an execve is executed, but remains on in child and parent both 
after a fork. Profiling is turned off if an update in buff would cause a memory fault. 

RETURN VALUE 
A 0, indicating success, is always returned. 

SEE ALSO 
gprof{I), setitimer(2), monitor(3) 
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NAME 
ptrace - process trace 

SYNOPSIS 
#include <aignal.h> 
ptrace(request, pid, addr, data) 
int request, pid, *&ddr, data; 

DESCRIPTION 

PTRACE(2) 

Ptrace provides a means by which a parent process may control the execution of a child pro­
cess, and examine and change its core image. Its primary use is for the implementation of 
breakpoint debugging. There are four arguments whose interpretation depends on a request 
argument. Generally, pid is the process ID of the traced process, which must be a child (no 
more distant descendant) of the tracing process. A process being traced behaves normally 
until it encounters some signal whether internally generated like "illegal instruction" or exter­
nally generated like "interrupt". See sigvec(2) for the list. Then the traced process enter~ a 
stopped state and its parent is notified via wait(2). When the child is in the stopped state. its 
core image can be examined and modified using ptrace. If desired, another ptrace request ('an 
then cause the child either to terminate or to continue, possibly ignoring the signal. 

The value of the request argument determines the precise action of the call: 

o This request is the only one used by the child process; it declares that the process is to be 
traced by its parent. All the other arguments are ignored. Peculiar results will ensue if 
the parent does not expect to trace the child. 

1,2 The word in the child process's address space at addr is returned. If I and D space are 
separated (e.g. historically on a pdp-H), request 1 indicates I space, 2 D space. Addr 
must be even. The child must be stopped. The input data is ignored. 

3 The word of the system's per-process data area corresponding to addr is returned. Addr 
must be even and less than 512. This space contains the registers and other information 
about the process; its layout corresponds to the user structure in the system. 

4,5 The given data is written at the word in the process's address space corresponding to 
addr, which must be even. No useful value is returned. If I and 0 space are separated, 
request 4 indicates I space, 5 D space. Attempts to write in pure procedure fail if another 
process is executing the same file. 

6 The process's system data is written, as it is read with request 3. Only a few locations 
can be written in this way: the general registers, the floating point status and registE'rs, 
and certain bits of the processor status word. 

7 The data argument is taken as a signal number and the child's execution continues at 
location addr as if it had incurred that signal. Normally the signal number will be either 
o to indicate that the signal that caused the stop should be ignored, or that value fete-hE'd 
out of the process's image indicating which signal caused the stop. If addr is (int *)1 then 
execution continues from where it stopped. 

8 The traced process terminates. 

9 Execution continues as in request 7; however, as soon as possible after execution of at 
least one instruction, execution stops again. The signal number from the stop is 
SIGTRAP. (On ICON systems the trace-bit is set and just one instruction is executE'd.) 
This is part of the mechanism for implementing breakpoints. 
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As indicated, these calls (except for request 0) ca.n be used only when the subject process has 
stopped. The wait call is used to determine when a process stops; in such a case the "termi­
nation" status returned by wait has the value 0177 to indicate stoppage rather than genuine 
termination. 

To forestall possible fraud, ptrace inhibits the set-user-id and set-group-id facilities on subse­
quent ezecve(2} calls .. If a. traced process calls ezecve, it will stop before executing the first 
instruction of the new image showing signal SIGTRAP. 

On an ICON system, "word" also means a 32-bit integer, but the "even" restriction does not 
apply. 

RETURN VALUE 
A 0 value is returned if the call succeeds. If the call fa.ils then a -1 is returned and the global 
variable errno is set to indicate the error. 

ERRORS 
[EINVAL] The request code is invalid. 

[EINVAL] 
[EINVAL] 
[EFAULT] 
[EPERM] 

The specified process does not exist. 
The given signal number is invalid. 

The specified address is out of bounds. 

The specified process cannot be traced. 

SEE ALSO 

BUGS 

2 

wait(2), sigvec(2), adb(l) 

Ptrace is unique and arcane; it should be replaced with a special file which can be opened and 
read and written. The control functions could then be implemented with ioctl(2) calls on this 
file. This would be simpler to understand and have much higher performance. 

The request 0 call should be able to specify signals which are to be treated normally and not 
cause a stop. In this way, for example, programs with simulated floating point (which use 
"illegal instruction" signals at a very high rate) could be efficiently debugged. 

The error indication, -1, is a legitimate function value; errno, see intro(2}, can be used to 
disambiguate. 

It should be possible to stop a process on occurrence of a system call; in this way a completely 
controlled environment could be provided. 
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NAME 
quota - manipulate disk quotas 

SYNOPSIS 
#include <sys/quota.h> 
quota(emd, uid, arg, addr) 
int emd, uid, arg; 
eaddr _t addr; 

DESCRIPTION 
The quota call manipulates disk quotas for file systems which have had quotas enabled with 
setquota(2). The cmd parameter indicates a command to be applied to the user ID uid. Arg is 
a command specific argument and addr is the address of an optional, command specific, dat.a 
structure which is copied in or out of the system. The interpretation of arg and addr is given 
with each command below. 

~SETDLIM 
Set disc quota limits and current usage for the user with ID uid. Arg is a major-minor 
device indicating a particular file system. Addr is a pointer to a struct dqblk structure 
(defined in < sys/ quota.h ». This call is restricted to the super-user. 

~GETDLIM 
Get disc quota limits and current usage for the user with ID uid. The remammg 
parameters are as for Q-SETDLIM. 

Q-SETDUSE 
Set disc usage limits for the user with ID uid. Arg is a major-minor device indicating 
a particular file system. Addr is a pointer to a struct dqusage structure (defined m 
<sys/quota.h». This call is restricted to the super-user. 

Q-SYNC 
Update the on-disc copy of quota usages. The uid, arg, and addr parameters are 
ignored. 

Q-SETUID 
Change the calling process's quota limits to those of the user with ID uid. The arg 
and addr parameters are ignored. This call is restricted to the super-user. 

~SETWARN 
Alter the disc usage warning limits for the user with ID uid. Arg is a major-minor 
device indicating a particular file system. Addr is a pointer to a struct dqwarn struc­
ture (defined in <sys/quota.h». This call is restricted to the super-user. 

~OWARN 
Warn the user with user ID uid about excessive disc usage.· This call causes the syst.em 
to check its current disc usage information and print a message on the terminal of t.he 
caller for each file system on which the user is over quota. If the arg parameter is 
specified as NODEV, all file systems which have disc quotas will be checked. Other­
wise, arg indicates a specific major-minor device to be checked. This call is restricted 
to the super-user. 

RETURN VALUE 
A successful call returns 0 and, possibly, more information specific to the cmd performed; 
when an error occurs, the value -1 is returned and ermo is set to indicate the reason. 
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ERRORS 
A quota call will fail when one of the following occurs: 

[EINV ALl Omd is invalid. 
[ESRCHl No disc quota is found for the indicated user. 

(EPERM] The call is priviledged and the caller was not the super-user. 

[EINV AL] The arg parameter is being interpreted as a major-minor device and it indi­
cates an unmounted file system. 

{EF AULT] An invalid addr is supplied; the associated structure could not be copied in or 
out of the kernel. 

[EUSERSl The quota table is full. 
\ 

SEE ALSO 

BUGS 

2 

setquota(2), quotaon(8), quotacheck(8) 

There should be someway to integrate this call with the resource limit interface provided by 
setrlimit(2) and getrlimit(2). 

The Australian spelling of disk is used throughout the quota facilities in honor of the imple­
mentors. 
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NAME 
read, readv - read input 

SYNOPSIS 
cc = read{d, bur, nbytes) 
int cc, d; 
char *bur; 
int nbytes; 

#include <ays/types.h> 
#include <sys/uio.h> 
cc = readv{d, iov, iovcnt) 
int cc, d; 
Btruct iovec *iov; 
int iovcnt; 

DESCRIPTION 

SYSTEM CALLS READ (2) 

Read attempts to read nbytes of data from the object referenced by the descriptor d into the 
buffer pointed to by buf. Readv performs the same action, but scatters the input data into 
the iovcnt buffers specified by the members of the iovec array: iov[Ol, iov[l]' ... , iov[iovcnt-l]. 

For readv, the iovec structure is defined as 

struct iovec { 
cad d r_t iov _base; 
int iov-1en; 

}; 
Each iovec entry specifies the base address and length of an area in memory where data 
should be placed. Readv will always fill an area completely before proceeding to the next. 

On objects capable of seeking, the read starts at a position given by the pointer associated 
with d, see Iseek(2}. Upon return from read, the pointer is incremented by the number of 
bytes actually read. 

Objects that are not capable of seeking always read from the current position. The value of 
the pointer associated with such a object is undefined. 

Upon successful completion, read and readv return the number of bytes actually read and 
placed in the buffer. The system guarantees to read the number of bytes requested if the 
descriptor references a file which has that many bytes left before the end-of-file, but in no 
other cases. 

If the returned value is 0, then end-of-file has been reached. 

RETURN VALUE 
If successful, the number of bytes actually read is returned. Otherwise, a -1 is returned and 
the global variable errno is set to indicate the error. 

ERRORS 
Read and readv will fail if one or more of the following are true: 

[EBADF] Fildes is not a valid file descriptor open for reading. 

[EFAULT] BuJpoints outside the allocated address space. 
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[EINTRl A read from a slow device was interrupted before any data arrived by the 
delivery of a signal. ' 

In addition, readv may return one of the following errors: 
[EINV ALl Iovcnt was less than or equal to 0, or greater than 16. 
[EINV ALl One of the iov_len values in the iovarray was negative. 
IEINV ALl The sum of the iov_/en values in the iovarray overflowed a 32-bit integer. 

SEE ALSO 
dup(2), open(2), pipe(2), socket(2), socketpair(2) 
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NAME 
readlink - read value of a symbolic link 

SYNOPSIS 
cc = readlink(path, bur, bursiz) 
int cc; 
char *path, *buf; 
int bursiz; 

DESCRIPTION 
Readlink places the contents of the symbolic link name in the buffer btl/which has size btl/siz. 
The contents of the link are not null terminated when returned. 

RETURN VALUE 
The call returns the count of characters placed in the buffer if it succeeds, or a -1 if an error 
occurs, placing the error code in the global variable errno. 

ERRORS 
Readlink will fail and the file mode will be unchanged if: 

[EPERM] The path argument contained a byte with the high-order bit set. 
[ENOENT] The pathname was too long. 

[ENOTDIR] A component of the path prefix is not a directory. 

[ENOENT] The named file does not exist. 

[E!'.'XIO] The named file is not a symbolic link. 

[EACCES] Search permission is denied on a component of the path prefix. 

[EPERM] The effective user ID does not match the owner of the file and the effective 

[EINVAL] 

[EFAULT] 
[ELOOP] 

SEE ALSO 

user ID is not the super-user. 

The named file is not a symbolic link. 

Btl/ extends outside the process's allocated address space. 

Too many symbolic links were encountered in translating the pathname. 

stat(2), Istat(2), symlink(2) 
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NAME 
reboot - reboot system or halt processor 

SYNOPSIS 
#include <8ys/reboot.h> 
reboot(howto ) 
int howto; 

DESCRIPTION 
Reboot reboots the system, and is invoked automatically in the event of unrecoverable syst.em 
failures. Howto is a mask of options passed to the bootstrap program. The system call inter· 
face permits only RBJIALT or RB-AUTOBOOT to be passed to the reboot program. When 
none of these options (e.g. RB-AUTOBOOT) is given, the system is rebooted from file 
"vmunix" in the root file system of unit 0 of a disk chosen in a processor specific way. 

The bits of howto are: 

RBJlALT 
the processor is simply halted; no reboot takes place. RBJlALT should be used with 
caution. This switch is not available from the system call interface. 

RB-AUTOBOOT 
All media are synced, and the machine reboots. At reboot time you are offered the 
option to continue with a normal reboot, or to interact with the system loader(8). 

Only the super·user may reboot a machine. 

RETURN VALUES 
If successful, this call never returns. Otherwise, a -1 is returned and an error is returned in 
the global variable errno. . 

ERRORS 
[EPERMl 

SEE ALSO 

The caller is not the super·user. 

crash(8), halt(8), init(8), reboot(8) 
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NAME 
recv, recvfrom, recvmsg - receive a message from a socket 

SYNOPSIS 
#include <sys/types.h> 
#include <sys/socket.h> 
cc = recv(s, buf, len, flags) 
int cc, s; 
char *buf; 
int len, flags; 

cc = recvfrom(s, bur, len, flags, from, fromlen) 
int cc, s; 
char *buf; 
int len, flags; 
struct sockaddr drom; 
int ~romlen; 

cc = recvmsg(s, msg, flags) 
int cc, s; 
struct msghdr msgD; 
int flags; 

DESCRIPTION 
Recv, recvfrom, and recvmsg are used to receive messages from a socket. 

RECV(2) 

The recv call may be used only on a connected socket (see connect(2)), while rectjrom and 
recvmsg may be used to receive data. on a socket whether it is in a connected state or not. 

If from is non-zero, the source address of the message is filled in. Fromlen is a value-result 
parameter, initialized to the size of the buffer associated with from, and modified on return to 
indicate the actual size of the address stored there. The length of the message is returned in 
cc. If a message is too long to fit in the supplied buffer, excess bytes may be discarded 
depending on the type of socket the message is received from; see socket(2). 

If no messages are available at the socket, the receive call waits for a message to arrive, unless 
the socket is nonblocking (see ioctl(2)) in which case a cc of -1 is returned with the external 
variable errno set to EWOULDBLOCK. 

The select(2) call may be used to determine when more data arrives. 

The flags argument to a send call is formed by or'ing one or more of the values, 

#define MSGYEEK Ox1 /* peek at incoming message */ 
#define MSG_OOB Ox2 /* process out-of-b.and data */ 

The recvmsg call uses a msghdr structure to minimize the number of directly supplied parame­
ters. This structure has the following form, as defined in <sys/ socket.h> : 

struct msghdr { 
caddr_t mSgJlame; /* optional address */ 
int mSgJlamelen; /* size of address */ 
struct iov *IDs~iov; /* scatter/gather array */ 
int ms~ovlen; /* # elements in ms~iov */ 
cad d r_t ms~accrights; /* access rights sent/received */ 
int ms~accrightslen; 

}; 
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Here m8g.,.name and m8g.,.namelen specify the destination address if the socket is unconnected; ('\ 
m8g.,.name may be given as a null pointer if no names are desired or required. The msg.,.iov \ ___ ..../ 
and m8g.,.iovlen describe the scatter gather loca.tions, as described in read(2). Access rights to 
be sent along with the message are specified in msg.,.accrights, which has length 
msg.,.accrightslen. 

RETURN VALUE 
These calls return the number of bytes received, or -1 if an error occurred. 

ERRORS 
The calls fa.il if: 

[EBADFj 
[ENOTSOCKj 
[EWOULDBLOCKj 

[EINTR] 

[EFAULTj 

SEE ALSO 

The argument 8 is an invalid descriptor. 

The argument 8 is not a socket. 

The socket is marked non-blocking and the receive operation would 
block. 
The receive was interrupted by delivery of a signal before any data was 
available for the receive. 

The data was specified to be received into a non-existent or protected 
part of the process address space. 

read(2), send(2), socket(2) 
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NAME 
rename - change the name of a file 

SYNOPSIS 
rename(from, to) 
char *"rom, ~o; 

DESCRIPTION 
Rename causes the link named from to be renamed as to. If to exists, then it is first remoyed. 
Both from and to must be of the same type (that is, both directories or both non-directories), 
a.nd must reside on the same file system. 

Rename guarantees that an instance of to will always exist, even if the system should crash in 
the middle of the operation. 

CAVEAT 
The system can deadlock if a loop in the file system graph is present. This loop takes the 
form of an entry in directory "a", say "a/foo", being a hard link to directory "b", and an 
entry in directory "b", say "b/bar", being a hard link to directory "a". When such a loop 
exists and two separate processes attempt to perform "rename a/foo b/bar" and "rename 
b/bar a/foo", respectively, the system may deadlock attempting to lock both directories for 
modification. Hard links to directories should be replaced by symbolic links by the system 
administrator. 

RETURN VALUE 
A 0 value is returned if the operation succeeds, otherwise rename returns -1 and the global 
variable errno indicates the reason for the failure. 

ERRORS 
Rename will fail and neither of the argument files will be affected if any of the following are 
true: 

[ENOTDIR] 

[ENOENT] 

[EACCES] 
[ENOENT] 

[EPERM] 

[EXDEV] 

[EACCES] 

[EROFS] 
[EFAULT] 

[EINVALJ 

SEE ALSO 
open(2) 

A component of either path prefix is not a directory. 

A component of either path prefix does not exist. 

A component of either path prefix denies search permission. 

The file named by from does not exist. 

The file named by from is a directory and the effective user ID is not super­
user. 

The link named by to and the file named by from are on different logical 
devices (file systems). Note that this error code will not be returned if the 
implementation permits cross-device links. 

The requested link requires writing in a directory with a mode that denies 
write permission. 
The requested link requires writing in a directory on a read-only file system. 

Path points outside the process's allocated address space. 

From is a parent directory of to. 
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NAME 
rmdir - remove a directory file 

SYNOPSIS 
rmdir(path) 
char *path; 

DESCRIPTION 
Rmdir removes a directory file whose name is given by path. The directory must not have any 
entries other than "." and " .. ". 

RETURN VALUE 
A 0 is returned if the remove succeeds; otherwise a -1 is returned and an error code is stored 
in the global location errno. 

ERRORS 
The named file is removed unless one or more of the following are true: 

[ENOTEMPTY] The named directory contains files other than "." and " .. " in it. 
[EPERM] The pathname contains a character with the high-order bit set. 

[ENOENT] The pathname was too long. 

[ENOTDIR] A component of the path prefix is not a directory. 

[ENOENT] The named file does not exist. 
[EACCESj A component of the path prefix denies search permission. 

[EACCESj Write permission is denied on the directory containing the link to be 
removed. 

[EBUSYj 

[EROFSj 

[EFAULTj 

[ELOOPj 

SEE ALSO 

The directory to be removed is the mount point for a mounted file system. 

The directory entry to be removed resides on a read-only file system. 

Path points outside the process's allocated address space. 

Too many symbolic links were encountered in translating the pathname. 

mkdir(2), unlink(2) 
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NAME 
select - synchronous i/o multiplexing 

SYNOPSIS 
#include <sys/time.h> 
nfound = select(nfds, readfds, writefds, execptfds, timeout) 
int nfound, nfds, *readfds, *Writefds, ~ecptfds; 
struct timeval ~imeout; 

DESCRIPTION 
Select examines the i/o descriptors specified by the bit masks read/ds, write/ds, and execpf/ds 
to see if they are ready for reading, writing, or have an exceptional condition pending, respec­
tively. File descriptor / is represented by the bit "1 < <f" in the mask. N/ds descipt.ors are 
checked, i.e. the bits from 0 through n/ds-1 in the masks are examined. Select returns, in 
place, a mask of those descriptors which are ready. The total number of ready descriptors is 
returned in n/ound. 

If timeout is a non-zero pointer, it specifies a maximum interval t.o wait for the selection to 
complete. If timeout is a zero pointer, the select blocks indefinitely. To affect a poll, the 
timeout argument should be non-zero, pointing to a zero valued timeval structure. 

Any of read/ds, write/ds, and execpt/ds may be given as 0 if no descriptors are of interest. 

RETURN VALUE 
Select returns t.he number of descriptors which are contained in the bit masks, or -1 if an 
error occurred. If the time limit expires then select ret.urns o. 

ERRORS 
An error return from select indicates: 

[EBADFj One of the bit masks specified an invalid descriptor. 

[EINTR] An signal was delivered before any of the selected for events occurred or the 
time limit expired. 

SEE ALSO 

BUGS 

accept(2), connect(2), read(2), write(2), recv(2), send(2) 

The descriptor masks are always modified on return, even if the call returns as the result of 
the timeout. 
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NAME 
semctl - semaphore control operations 

SYNOPSIS 
#inelude <sys/typea.h> 
#include <ays/ipe.h> 
#inelude <ays/aem.h> 
int semetl (aemid, aemnum, emd, arg) 
int aemid, emdi 
int semnumi 
union semun { 

int val; 
atruet semid_ds *bufi 
ushort *&rraYi 

} argi 

DESCRlPTION 
Semet! provides a variety of semaphore control operations as specified by emd. 

The following emds are executed with respect to the semaphore specified by semid and sem­
num: 

GETVAL 

SETVAL 

GETPID 

GETNCNT 

GETZCNT 

Return the value of semval (see intro{2}). {READ} 

Set the value of semval to arg.val. {ALTER} When this cmd is success­
fully executed, the semadj value corresponding to the specified sema­
phore in all processes is cleared. 

Return the value of sempid. {READ} 

Return the value of semncnt. {READ} 

Return the value of semzcnt. {READ} 

The following cmds return and set, respectively, every semval in the set of s('maphores. 

GETALL Place semvals into array pointed to by arg.array. {READ} 

SETALL Set semvals according to the array pointed to by arg.array. {ALTER} 
When this cmd is successfully executed the semadj values corresponding 
to each specified semaphore in all processes are cleared. 

The following cmds are also available: 

IPC_STAT Place the current value of each member of the data structure associated 
with semid into the structure pointed to by arg.buf. The contents of 
this structure are defined in intro(2). {READ} 

IPC~ET 

ICON INTERNATIONAL 

Set the value of the following members of the data structure associated 
with semid to the corresponding value found in the structure pointed to 
by arg.buf: 
se~perm.uid 
se~perm.gid 
se~perm.mode /* only low 9 bits */ 
This cmd can only be executed by a process that has an effective user ID 
equal to either that of super-user or to the value of sem_perm.uid in 
the data structure associated with semid. 
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IPC..RMID Remove the semaphore identifier specified by semid from the system 
and destroy the set of semaphores and data structure associated with it. 
This cmd can only be executed by a process that has an effective user ID 
equal to either that of super-user or to the value of BeIILperm.uid in 
the data structure associated with semid. 

Semetl will fail if one or more of the following are true: 

[EINVAL] Semid is not a valid semaphore identifier. 

[EINV AL] Semnum is less than zero or greater than aeDLDBeDlS. 

[EINVAL] Cmd is not a valid command. 

[EACCES] Operation permission is denied to the calling process (see intro(2)). 

[ERANGE] Cmd is SETVAL or SETALL and the value to which semval is to be 
set is greater than the system imposed maximum. 

IEPERM] Cmd is equal to IPC.-RMlD or IPC.-SET and the effective user ID of the 
calling process is not equal to that of super-user and it is not equal to 
the value of aeIILperm.uid in the data structure associated with 
semid. 

[EFAULT] Arg.bufpoints to an illegal address. 

RETURN VALUE 
Upon successful completion, the value returned depends on emd as follows: 

GETV AL The value of semval. 
GETPID The value of sempid. 
GETNCNT The value of semncnt. 
GETZCNT The value of semzcnt. 
All others A value of O. 

Otherwise, a value of -1 is returned and errno is set to indicate the error. 

SEE ALSO 
intro(2), semget(2), semop(2). 

2 ICON INTERNATIONAL 



SEMGET(2) 

NAME 
semget - get set of sema.phores 

SYNOPSIS 
#include <sys/types.h> 
#include <sys/ipc.h> 
#include <sys/sem.h> 

SYSTEM CALLS 

int semget (key, nsems, semBg) 
key_t key; 
int nsems, semBg; 

DESCRIPTION 
Semget returns the semaphore identifier associated with key. 

SEMGET(2) 

A semaphore identifier and associated data structure and set containing nsems semaphores 
(see intro{2)} are created for key if one of the following are true: 

Key is equal to IPCYRIVATE, 

Key does not already have a. semaphore identifier associated with it, and (semftg & 
IPC_CREAT) is "true". 

Upon creation, the data structure associated with the new semaphore identifier is initialized as 
follows: 

SeIILperm.cuid, seIILperm.uid, sem_perm.cgid, and sem_perm.gid are set equal 
to the effective user ID and effective group ID, respectively, of the calling process. 

The low-order 9 bits of seIILperm.mode are set equal to the low-order 9 bits of ,/ 
semftg· 

SeID-nsems is set equal to the value of nsems. 

SeIILotime is set equal to 0 and seIILctime is set equal to the current time. 

Semget will fail if one or more of the following are true: 

[EINVAL] Nsems is either less than or equal to zero or greater than the system-imposed 
limit. 

[EACCES] 

[EINVAL] 

[ENOENT] 

[ENOSPC] 

[ENOSPC] 

[EEXIST] 

A semaphore identifier exists for key, but operation permission (see intro(2)) 
as specified by the low-order 9 bits of semftg would not be granted. 

A semaphore identifier exists for key, but the number of semaphores in the 
set associated with it is less than _nsems and nsems is not equal to zero. 

A semaphore identifier does not exist for key and (semftg & IPC_CREAT) is 
"false" . 

A semaphore identifier is to be created but the system-imposed limit on the 
maximum number of allowed semaphore identifiers system wide would be 
exceeded. 
A semaphore identifier is to be created but the system-imposed limit on the 
maximum number of allowed semaphores system wide would be exceeded. 

A semaphore identifier exists for key but ( (semftg & IPC_CREAT) and ( semftg 
& IPC-EXCL) ) is "true". 
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RETURN VALUE 
Upon successful completion, a non-negative integer, namely a semaphore identifier, is 
returned. Otherwise, a value of -1 is returned and errno is set to indicate the error. 

SEE ALSO 
intro(2), semctl(2), semop(2). 
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NAME 
semop - semaphore operations 

SYNOPSIS 
#include <sys/types.h> 
#include <sys/ipc.h> 
#include <ays/sem.h> 
int semop (semid, sops, nBopB) 
int Bemid; 
Btruct sembuf *lI8OPB; 
int nsops; 

DESCRIPTION 
Semop is used to automatically perform an array of semaphore operations on the set of sema­
phores associated with the semaphore identifier specified by semid. Sops is a pointer to the 
array of semaphore-operation structures. Nsops is the number of such structures in the array. 
The contents of each structure includes the following members: 

short sem_num; /* semaphore number */ 
short sem_op; /* semaphore operation */ 
short sem_flg; /* operation flags */ 

Each semaphore operation specified by sefTLOp is performed on the corresponding semaphore 
specified by semid and sefTLnum. 

Sem_op specifies one of three semaphore operations as follows: 

If sem_op is a negative integer, one of the following will occur: {ALTER} 

If semval (see intro(2)) is greater than or equal to the absolute valu(' of 
sefTLOp, the absolute value of sem_op is subtracted from semval. Also, if 
(sem-flg & SE~UNDO) is "true", the absolute value of sem_op is added to 
the calling process's semadj value (see exit(2)) for the specified semaphore. 

If semval is less than the absolute value of sem_op and (sem-flg & 
IPC..NOWAIT) is "true", semop will return immediately. 

If semval is less than the absolute value of sem_op and (sern-flg & 
IPC..NOWAIT) is "false", semop will increment the semncnt associated with 
the specified semaphore and suspend execution of the calling process until one 
of the following conditions occur. 

Semval becomes greater than or equal to the absolute value of sern_op. 
When this occurs, the value of semncnt associated with the specified sema­
phore is decremented, the absolute value of sefTLOp is subtracted from SE-m­

val and, if (sem-flg & SE~UNDO) is "true", the absolute value of sem_op 
is added to the calling process's semadj value for the specified semaphore. 

The semid for which the calling process is awaiting action is removed from 
the system (see semctl(2)). When this occurs, errno is set equal to EIDRM, 
and a value of -1 is returned. 

The calling process receives a signal that is to be caught. When this occurs, 
the value of semncnt associated with the specified semaphore is decre­
mented, and the calling process resumes execution in the manner prescribed 
in signal(2). 
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If serrLOp is a positive integer, the value of serrLOp is added to semval and. if 
(sem..Jlg &, SEM-UNDO) is "true", the value of sem--op is subtracted from the calling 
process's semadj value for the specified semaphore. {ALTER} 

If serrLOp is zero, one of the following will occur: {READ} 

If semval is zero, semop will return immediately. 

If semval is not equal to zero and (sem-flg &, IPC_NOWAIT) is "true", semop 
will return immediately. 

If semval is not equal to zero and (sem-flg & IPC~OWAIT) is "false", semop 
will increment the semzcnt associated with the specified semaphore and 
suspend execution of the calling process until one of the following occurs: 

Semval becomes zero, at which time the value of semzcnt associated with 
the specified semaphore is decremented. 
The semid for which the calling process is awaiting action is removed from 
the system. When this occurs, errno is set equal to EIDRM, and a value of 
-1 is returned. 

The calling process receives a signal that is to be caught. When this occurs, 
the value of semzcnt associated with the specified semaphore is decre­
mented, and the calling process resumes execution in the manner prescribed 
in signal(2). 

Semop will fail if one or more of the following are true for any of the semaphore operations 
specified by sops: 

[EINVAL] 

[EFBIG] 

[E2BIG] 

[EACCES] 

[EAGAIN] 

[ENOSPC] 

[EINVAL] 

IERANGE] 
[ERANGE] 

[EFAULT] 

Semid is not a valid semaphore identifier. 

Sem_num is less than zero or greater than or equal to the number of sema­
phores in the set associated with semid. 

Nsops is greater than the system-imposed maximum. 

Operation permission is denied to the calling process (see intro(2)). 

The operation would result in suspension of the calling process but (sem..Jlg 
& IPC~OWAIT) is "true". 

The limit on the number of individual processes requesting an SEM-UNDO 
would be exceeded. 

The number of individual semaphores for which the calling process requests a 
SEM-UNDO would exceed the limit. 

An operation would cause a semval to overflow the system-imposed limit. 

An operation would cause a semadj value to overflow the system-imposed 
limit. 

Sops points to an illegal address. 

Upon successful completion, the value of sempid for each semaphore specified in the array 
pointed to by sops is set equal to the process ID of the calling process. 

RETURN VALUE 

2 

If semop returns due to the receipt of a signal, a value of -1 is returned to the caJ1ing process 
and errno is set to EINTR. If it returns due to the removal of a semid from the system. a 
value of -1 is returned and errno is set to EIDRM. 
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Upon successful completion, the value of semval at the time of the call for the last operation 
in the array pointed to by sops is returned. Otherwise, a value of -1 is returned and errf'l() is 
set to indicate the error. 

SEE ALSO 
exec(2), exit(2), fork(2), intro(2), semctl(2), semget(2). 

ICON INTERNATIONAL 3 c' 



( 

( 

(' 

SEND (2 ) SYSTEM CALLS 

NAME 
send, send to, sendmsg - send a.message from 11. socket 

SYNOPSIS 
#include <sys/types.h> 
#include <sya/socket.h> 
cc = send(s, mag, len, fUags) 
int cc, s; 
char *DlBg; 
int len, flags; 

cc = sendto(s, mag, len, flags, 1.0, to1en) 
int cc, s; 
char *DlBg; 
int len, flags; 
struct sockaddr #'0; 
int tolen; 
cc = sendmsg(s, msg, flags) 
int cc, s; 
struct msghdr magD; 
int flags; 

DESCRIPTION 

SEND (2) 

Send, sendto, and sendmsg are used to transmit a message to another socket. Send may be 
used only when the socket is in a connected state, while sendto and sendmsg may be used at 
any time. 

The address of the target is given by to with tolen specifying its size. ThE.' length of the mes­
sage is given by len. If the message is too long to pass atomically through the underlying pro­
tocol, then the error EMSGSIZE is returned, and the message is not transmitted. 

No indication of failure to deliver is implicit in a send. Return values or -1 indicate some 
locally detected errors. 

If no messages space is available at the socket to hold the message to be transmitted, then 
send normally blocks, unless the socket has been placed in non-blocking i/o mode. The 
select(2} call may be used to determine when it is possible to send more data. 

The flags parameter may be set to SOF_OOB to send "out-or-band" data on sockets which 
support this notion (e.g. SOCILSTREAM). 

See recv(2) for a description of the msghdr structure. 

RETURN VALUE 
The call returns the number of chaxacters sent, or -1 if an error occurred. 

ERRORS 
[EBADFJ 

[ENOTSOCK] 

[EFAULT] 

ICON INTERNATIONAL 
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[EMSGSIZE] 

SYSTEM CALLS SEND (2) 

The socket requires that message be sent atomically, and the size of the 
message to be sent made this impossible. 

[EWOULDBLOCK] The socket is marked non-blocking and the requested operation would 
block. 

SEE ALSO 
recv(2}, socket{2} 
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NAME 
setgroups - set group access list 

SYNOPSIS 
#include <sys/param.h> 
setgroups(ngroups, gidset) 
int ngroups, *gidset; 

DESCRIPTION 
Setgroups sets the group access list of the current user process according to the array gidset. 
The parameter ngroups indicates the number of entries in the array and must be no more 
than NGRPS, as defined in <sys/param.h>. 

Only the super-user may set new groups. 

RETURN VALUE 
A 0 value is returned on success, -1 on error, with a error code stored in errno. 

ERRORS 
The setgroups call will fail if: 

[EPERM] The caller is not the super-user. 

[EF AULT] The address specified for gidset is ou tside the process address space. 

SEE ALSO 
getgroups(2), initgroups(3X) 
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NAME 
setpgrp - set process group 

SYNOPSIS 
setpgrp(pid, pgrp) 
int pid, pgrp; 

DESCRIPTION 

SYSTEM CALLS SETPGRP(2) 

Setpgrp sets the process group of the specified process pid to the specified pgrp. If pid is zero, 
then the call applies to the current process. 

If the invoker is not the super-user, then the affected process must have the same effective 
user-id as the invoker or be a descendant of the invoking process. 

RETURN VALUE 
Setpgrp returns when the operation was successful. If the request failed, -1 is returned and 
the global variable errno indicates the reason. 

ERRORS 
Setpgrp will fail and the process group will not be altered if one of the following occur: 

[ESRCH] The requested process does not exist. 

[EPERM] The effective user ID of the requested process is different from that of the 
caller and the process is not a descendent of the calling process. 

SEE ALSO 
getpgrp(2) 
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NAME 
setquota - enable/disable quotas on a file system 

SYNOPSIS 
setquota(speeial, file) 
char ... pecial, .tile; 

DESCRIPTION 
Disc quotas are enabled or disabled with the setquota call. Special indicates a block special 
device on which a mounted file system exists. If file is nonzero, it specifies a file in that file 
system from which to take the quotas. If file is 0, then quotas are disabled on the file syst.E'm. 
The quota file must exist; it is normally created with the checkquota(8) program. 

Only the super-user may turn quotas on or off. 

SEE ALSO 
quota(2), quotacheck(8), quotaon(8} 

RETURN VALUE 
A 0 return value indicates a successful call. A value of -1 is returned when an error occurs 
and errno is set to indicate the reason for failure. 

ERRORS 
Setquota will fail when one of the following occurs: 

INODEV] The caller is not the super-user. 

INODEV] Special does not exist. 

[ENOTBLKj Special is not a block device. 

IENXIOj The major device number of special is out of range (this indicates no deyice 

BUGS 

[EPERMj 

IENOTDIRj 

IEROFSj 
[EACCESj 

[EACCESj 

driver exists for the associated hardware). 

The pathname contains a character with the high-order bit set. 

A component of the path prefix in file is not a directory. 

File resides on a read-only file system. 

File resides on a file system different from special. 

File is not a plain file. 

The error codes are in a state of disarray; too many errors appear 'to the caller as one value. 
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NAME 
setregid - set real and effective group ID 

SYNOPSIS 
setregid(rgid, egid) 
int rgid, egid; 

DESCRIPTION 

SETREGID ( 2 ) 

The real and effective group 1D's of the current process are set to the arguments. Only the 
super-user may change the real group ID of a process. Unpriviledged users may change the 
effective group ID to the real group ID, but to no other. 

Supplying a value of -1 for either the real or effective group ID forces the system to substitute 
the current ID in place of the -1 parameter. 

RETURN VALUE 
Upon successful completion, a value of 0 is returned. Otherwise, a value of -1 is returned and 
errno is set to indicate the error. 

ERRORS 
[EPERM] 

SEE ALSO 

The current process is not the super-user and a change other than changing 
the effective group-id to the real group-id was specified. 

getgid(2), setreuid(2), setgid(3) 
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NAME 
setreuid - set real and effective user ID's 

SYNOPSIS 
setreuid(ruid, euid) 
int ruid, euid; 

DESCRIPTION 

SETREUID ( 2 ) 

The real and effective user ID's of the current process are set according to the arguments. If 
ruid or euid is -1, the current uid is filled in by the system. Only the super-user may modify 
the real uid of a process. Users other than the super-user may change the effective uid of a 
process only to the real uid. 

RETURN VALUE 
Upon successful completion, a value of 0 is returned. Otherwise, a value of -1 is returned and 
errno is set to indicate the error. 

ERRORS 
[EPERMj 

SEE ALSO 

The current process is not the super-user and a change other than changing 
the effective user-id to the real user-id was specified. 

getuid(2), setregid(2), setuid(3) 
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NAME 
shmctl- shared memory control operations 

SYNOPSIS 
;!Jinelude <sys/types.b > 
;!Jinclude <sys/ipe.h> 
;!Jinelude <sys/shm.h> 
int shmetl (shmid, emd, but) 
int shmid, emd; 
struet shmid_ds *bur; 

DESCRIPTION 
Shmctl provides a variety of shared memory control operations as specified by cmd. The fol­
lowing cmds are available: 

IPC.J;TAT Place the current value of each member of the data sf ructure associated 
with shmid into the structure pointed to by buf. Tht" contents of this 
structure are defined in [EINVALJ intro(2). {READ} 

IPC.J;ET Set the value of the following members of the data structure associated 
with shmid to the corresponding value found in the structure pointed to 
by buf: 
shm_perm.uid 
shm_perm.gid 
shID-perm.mode /* only low 9 bits */ 
This cmd can only be executed by a process that has an effective user ID 
equal to either that of super user or to the value of shm-perm.uid in 
the data structure associated with shmid.'-_ 

IPC-RMIJ) Remove the shared memory identifier specified by shmid from the system 
and destroy the shared memory segment and data st.ructure associated 
with it. This cmd can only be executed by a process that has an effective 
user ID equal to either that of super user or to the value of 
shm-perm.uid in the data structure associated with shmid. 

SI:lM.J.OCK Lock the shared memory segment specified by shmid in memory. This 
cmd can only be executed by a process that has an effective usr ID equal 
to super user. 

SlIM-UNLOCK 
Unlock the shared memory segment specified by shmid. This cmd can 
only be executed by a process that has an effective usr ID equal to super 
user. 

Shmctl will fail if one or more of the following are true: 

Shmid is not a valid shared memory identifier. [EINVALJ 

Cmd is not a valid command. IEINVALJ 

Cmd is equal to IPC.J;TAT and {READ} operation permission is drnied to the calling 
process (see intro(2)). IEACCESJ 

Cmd is equal to IPC-RMID or IPC.J;ET and the effective user ID of the calling process is 
not equal to that of sU'per user a.nd it is not equal to the value of shm-perm.uid in 
the data structure associated with shmid. [EPERMJ 
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NAME 
setquota - enable/disable quotas on a file system 

SYNOPSIS 
setquota(special, file) 
char *Special, ~le; 

DESCRIPTION 
Disc quotas are enabled or disabled with the setquota call. Special indicates a block special 
device on which a mounted file system exists. If file is nonzero, it specifies a file in that. file 
system from which to take the quotas. If file is 0, then quotas are disabled on the file system. 
The quota file must exist; it is normally created with the checkquota(8) program. 

Only the super-user may turn quotas on or off. 

SEE ALSO 
quota(2}, quotacheck{8}, quotaon(8} 

RETURN VALUE 
A 0 return value indicates a successful call. A value of -1 is returned when an error occurs 
and errno is set to indicate the reason for failure. 

ERRORS 
Setquota will fail when one of the following occurs: 

[NODEV] The caller is not the super-user. 

[NODE V] Special does not exist. 

[ENOTBLKj Special is not a block device. 

[ENXIOj The major device number of special is out of range (this indicates no device 

BUGS 

[EPERMj 

[ENOTDIR] 

[EROFS] 

[EACCES] 

[EACCESj 

driver exists for the associated hardware). 

The pathname contains a character with the high-order bit set. 

A component of the path prefix in file is not a directory. 

File resides on a read-only file system. 

File resides on a file system different from special. 

File is not a plain file. 

The error codes are in a state of disarray; too many errors appear to the caller as one value. 
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NAME 
setregid - set real and effective group ID 

SYNOPSIS 
eetregid(rgid, egid) 
int rgid, egid; 

DESCRIPTION 

SETREGID ( 2 ) 

The real and effective group ID's of the current process are set to the arguments. Only the 
super·user may change the real group ID of a process. Unpriviledged users may change the 
effective group ID to the real group ID, but to no other. 

Supplying a value of -1 for either the real or effective group ID forces the system to substitute 
the current ID in place of the -1 parameter. 

RETURN VALUE 
Upon successful completion, a value of 0 is returned. Otherwise, a value of -1 is returned and 
errno is set to indicate the error. 

ERRORS 
[EPERMj The current process is not the super· user and a change other than changing 

the effective group·id to the real group-id was specified. 

SEE ALSO 
getgid(2), setreuid(2), setgid(3) 
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NAME 
setreuid - set real and effective user ID's 

SYNOPSIS 
aetreuid(ruid, euid) 
int ruid, euidj 

DESCRIPTION 

SETREUID ( 2 ) 

The real and effective user ID's of the current process are set according to the arguments. If 
ruid or euid is -1, the current uid is filled in by the system. Only the super-user may modify 
the real uid of a process. Users other than the super-user may change the effective uid of a 
process only to the real uid. 

RETURN VALUE 
Upon successful completion, a value of 0 is returned. Otherwise, a value of -1 is returned and 
errna is set to indicate the error. 

ERRORS 
[EPERMJ 

SEE ALSO 

The current process is not the super-user and a change other than changing 
the effective user-id to the real user-id was specified. 

getuid(2), setregid(2), setuid(3) 
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NAME 
shmctl- shared memory control operations 

SYNOPSIS 
#include <sys/typea.h> 
#include <sys/ipc.h> 
#include <sys/shm.h> 
int shmctl (shmid, cmd, bur) 
int shmid, cmd; 
struct shmicLds *buf; 

DESCRIPTION 
Shmctl provides a variety of shared memory control operations as specifit'd by cmd. The fol­
lowing cmds are available: 

IPC..8TAT Place the current value of each member of the data structure associated 
with shmid into the structure pointed to by buf. ThE.' contents of this 
structure are defined in [EINVAL] intro(2). {READ} 

IPC..8ET Set the value of the following members of the data structure associated 
with shmid to the corresponding value found in the structure pointed to 
by buf: 
shm_perm.uid 
shID-perm.gid 
shm_perm.mode /* only low 9 bits */ 
This cmd can only be executed by a process that has an effective user ID 
equal to either that of super user or to the value of shm-perm.uid in 
the data structure associated with shmid. 

IPC-RMII) Remove the shared memory identifier specified by shmid from the system 
and destroy the shared memory segment and data structure associated 
with it. This cmd can only be executed by a process that has an effective 
user ID equal to either that of super user or to the value of 
shm-perm.uid in the data structure associated with shmid. 

SInLLOCK Lock the shared memory segment specified by shmid in memory. This 
cmd can only be executed by a process that has an E.'ffective usr ID equal 
to super user. 

SllM-UNLOCK 
Unlock the shared memory segment specified by shmid. This cmd can 
only be executed by a process that has an effective usr ID equal to super 
user. 

Shmctl will fail if one or more of the following are true: 

Shmid is not a valid shared memory identifier. [EINVAL] 

Cmd is not a valid command. [EINVAL] 

Cmd is equal to IPC..8TAT and {READ} operation permission is denied to the calling 
process (see intro(2)). !EACCES] 

Cmd is equal to IPC-RMII) or IPC..8ET and the effective user ID of the calling process is 
not equal to that of super user and it is not equal to the value of shm-perm.uid in 
the data structure associated with shmid. [EPERM] 
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Cmd is equal to SHM...LOCK. or S1IM-UNLOCK and the elective user lD of the calling 
process is not equal to that of super user. IEPERM] 

Cmd is equal to S1IM-UNLOCK. and the shared-memory segment spt'cified by shmid is 
not locked in memory. [EINVALJ Bufpoints to an illegal address. [EFAULT] 

RETURN VALUE 
Upon successful completion, a value of 0 is returned. Otherwise, a value of -1 is returned and 
errno is set to indicate the error. 

SEE ALSO 
shmget(2), shmop(2). 
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NAME 
shmget - get shared memory segment 

SYNOPSIS 
#include <sys/types.h> 
#include <sys/ipc.h> 
#include <sys/shm.h> 
int shmget (key, size, shmflg) 
key_t key; 
int size, shmflg; 

DESCRIPTION 
Shmget returns the shared memory identifier associated with key. 

A shared memory identifier and associated data structure and shared memory segment of size 
size bytes (see intro(2)) are created for key if one of the following are true: 

Key is equal to IPC.J>RIVATE. 

Key does not already have a shared memory identifier associated with it, and (shmflg 
& IPC_CREAT) is "true". 

Upon creation, the data structure associated with the new shared memory identifier is initial­
ized as follows: 

Shm_perm.cuid, sh~perm.uid, shm_perm.cgid, and shm_perm.gid are set 
equal to the effective user ID and effective group ID, respectively, of the calling process. 

The low-order 9 bits of shm_perm.mode are set equal to the low-order 9 bits of ./ ... 
shmftg. ShDlJegsz is set equal to the value of size. \~ 

Shm_Ipid, shm_nattch, shm~time, and sh~dtime are set equal to O. 

Shm_ctime is set equal to the current time. 

Shmget will fail if one or more of the following are true: 

[EII'Ii"VAL] Size is less than the system-imposed minimum or greater than the systf'm­
imposed maximum. 

[EACCES] A shared memory identifier exists for key but operation permission (see 
intro(2)) as specified by the low-order 9 bits of shmflg would not be grantf'd. 

[EINVAL] 

[ENOENT] 

{ENOSPC] 

[ENOMEMj 

{EEXISTj 

A shared memory identifier exists for key but the size of the segment associ­
ated with it is less than size and size is not equal to zero. 

A shared memory identifier does not exist for key and (shmflg & IPC_CREAT) 
is "false". 

A shared memory identifier is to be created but the system-imposed limit on 
the maximum number of allowed shared memory identifiers system wide 
would be exceeded. 

A shared memory identifier and associated shared memory segment are to be 
created but the amount of available physical memory is not sufficient to fill 
the request. 

A shared memory identifier exists for key but ( (shmflg & IPC_CREAT) and ( 
shmflg & IPC-EXCL) ) is "true". 
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RETURN VALUE 
Upon successful completion, a non-negative integer, namely a shared memory identifier is 
returned. Otherwise, a value of -1 is returned and errno is set to indicate the error. 

SEE ALSO 
intro(2), shmctl(2), shmop(2). 
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NAME 
shmop - shared memory operations 

SYNOPSIS 
#include <sys/types.h> 

, #include <sys/ipc.h> 
#include <sys/shm.h> 
char -.hmat (shmid, shmaddr, shmftg) 
int shmid; 
char -.hmaddr 
int shmftg; 

int shmdt (shmaddr) 
char -.hmaddr 

DESCRIPTION 
Shmat attaches the shared memory segment associated with the shared memory identifier 
specified by shmid to the data segment of the calling process. The segment is attached at the 
address specified by one of the following criteria: 

If shmaddr is equal to zero, the segment is attached at the first available address as 
selected by the system. 

If shmaddr is not equal to zero and (shmftg & SHM..RND) is "true", the segment IS 
attached at the address given by (shmaddr - (shmaddr modulus SHMLBA)). 

If shmaddr is not equal to zero and (shmftg & SHM..RND) is "false", the segment IS 
attached at the address given by shmaddr. 

The segment is attached for reading if (shmftg & SHM.RDONL Y) is "true" {READ}, otherwise 
it is attached for reading and writing {READ/WRITE}. 

Shmat will fail and not attach the shared memory segment if one or more of the following are 
true: 

[EINVAL] 

IEACCES] 

[ENOMEM] 

IEINVAL] 

IEINVAL] 

IEMFlLE] 

IEINVAL] 

[EINVAL] 

RETURN VALUES 

Shmid is not a valid shared memory identifier. 

Operation permission is denied to the calling process (see intro(2)). 

The available data space is not large enough to accommodate the shared 
memory segment. 

Shmaddr is not equal to zero, and the value of (shmaddr - (shmaddr modulus 
SHMLBA)) is an illegal address. 

Shmaddr is not equal to zero, (shmflg & SHM..RND) is "false", and the value 
of shmaddr is an illegal address. 

The number of shared memory segments attached to the calling pro('E'SS 
would exceed the system-imposed limit. 

Shmdt detaches from the calling process's data segment the shared memory 
segment located at the address specified by shmaddr. 
Shmdt will fail and not detach the shared memory segment if shmaddr is not 
the data segment start address of a shared memory segment. 

Upon successful completion, the return value is as follows: 
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Shmat returns the data segment start address of the attached shared memory segment. 

Shmdt returns a value of o. 
Otherwise, a value of -1 is returned and ermo is set to indicate the error. 

SEE ALSO 
exec(2), exit(2}, fork(2}, intro{2}, shmctl(2}, shmget(2). 
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NAME 
shutdown - shut down part of a full-duplex connection 

SYNOPSIS 
ahutdown(s, how) 
int s, how; 

DESCRIPTION 

SHUTDOWN ( 2 ) 

The shutdown call causes all or part of a full-duplex conneciion on the socket associated with s 
to be shut down. If how is 0, then further receives will be disallowed. If how is I, then 
further sends will be disallowed. If how is 2, then further sends and receives will be disal­
lowed. 

DIAGNOSTICS 
A 0 is returned if the call succeeds, -1 if it fails. 

ERRORS 
The call succeeds unless: 

[EBADF] S is not a valid descriptor. 

[ENOTSOCK] S is a file, not a socket. 

[ENOTCONN] The specified socket is not connected. 

SEE ALSO 
connect(2), socket{2} 
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SIGBLOCK ( 2 ) 

NAME 
sigblock - block signals 

SYNOPSIS 
sigblock(mask); 
int mask; 

DESCRIPTION 

SYSTEM CALLS SIGBLOCK( 2) 

Sigblock causes the signals specified in mask to be added to the set of signals currently bt·ing 
blocked from delivery. Signal i is blocked if the i-th bit in mask is a 1. 

It is not possible to block SIGKILL, SIGSTOP, or SIGCONT; this restriction is silen t ly 
imposed by the system. 

RETURN VALUE 
The previous set of masked signals is returned. 

SEE ALSO 
kill(2), sigvec(2), sigsetmask(2), 
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NAME 
sigpause - atomically release blocked signals and wait for interrupt 

SYNOPSIS 
aigpause(sigmask) 
int aigmask; 

DESCRIPTION 

SIGP AUSE ( 2 ) 

Sigpause assigns sigmask to the set of masked signals and then waits for a signal to arrive; on 
return the set of masked signals is restored. Sigmask is usually 0 to indicate that no signals 
are now to be blocked. Sigpause always terminates by being interrupted, ret.urning EINTR. 

In normal usage, a signal is blocked using sigblock(2), to begin a critical section, variables 
modified on the occurance of the signal are examined to determine that there is no work to be 
done, and the process pauses awaiting work by using 8igpause with the mask returned by sig­
block. 

SEE ALSO 
sigblock(2), sigvec(2) 
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NAME 
sigsetmask - set current signal mask 

SYNOPSIS 
sigsetmask(mask); 
int mask; 

DESCRIPTION 

SIGSETMASK ( 2 ) 

Sig8etma8k sets the current signal mask (those signals which are blocked from delivery). Sig­
nal i is blocked if the i-th bit in ma8k is a 1. 

The system quietly disallows SIGKILL, SIGSTOP, or SIGCONT to be blocked. 

RETURN VALUE 
The previous set of masked signals is returned. 

SEE ALSO 
kill(2), sigvec(2), sigblock(2), sigpause(2) 
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NAME 
sigstack - set and/or get signal stack context 

SYNOPSIS 
#include <signal.h> 
struct sigstack { 

caddr_t "..BP; 

}; 
int .. _onstack; 

sigstack(ss,oss); 
struct sigstack *88, *Oss; 

DESCRIPTION 

SIGSTACK ( 2 ) 

Sigstack allows users to define an alternate stack on which signals are to be processed. If s."I is 
non-zero, it specifies a signal stack on which to deliver signals and tells the system if the pro­
cess is currently executing on that stack. When a signal's action indicates its handler should 
execute on the signal stack (specified with a sigvec(2) call), the system checks to see if the pro­
cess is currently executing on that stack. If the process is not currently executing on the sig­
nal stack, the system arranges a switch to the signal stack for the duration of the signal 
handler's execution. If 088 is non-zero, the current signal stack state is returned. 

NOTES 
Signal stacks are not "grown" automatically, as is done for the normal stack. If the stack 
overflows unpredictable results may occur. 

RETURN VALUE 
Upon successful completion, a value of 0 is returned. Otherwise, a value of -1 is returned and 
errno is set to indicate the error. 

ERRORS 
Sig8tack will fail and the signal stack context will remain unchanged if one of the following 
occurs. 

[EFAULTJ 

SEE ALSO 

Either S8 or 088 points to memory which is not a valid part of the process 
address space. 

sigvec(2), setjmp(3) 
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NAME 
sigvec - software signal facilities 

SYNOPSIS 
#include <signal.h> 
struct sigvec { 

int (*8vJlandler)0; 
int sv-.mask; 
int 8v_onstack; 

}; 
8igvec(sig, vec, ovec) 
int 8ig; 
struct sigvec *Vec, *ovec; 

DESCRIPTION 

SYSTEM CALLS SIGVEC (2) 

The system defines a set of signals that may be delivered to a process. Signal delivery resem­
bles the occurence of a hardware interrupt: the signal is bl.ocked from further occurrence, the 
current process context is saved, and a new one is built. A process may specify a handler to 
which a signal is delivered, or specify that a signal is to be blocked or ignored. A process may 
also specify that a default action is to be taken by the system when a signal occurs. N"or­
mally, signal handlers execute on the current stack of the process. This may be changed, on a 
per-handler basis, so that signals are taken on a special signal stack. 

All signals have the same priority. Signal routines execute with the signal that caused their 
invocation blocked, but other signals may yet occur. A global signal mask defines the set of 
signals currently blocked from delivery to a process. The signal mask for a process is initilized 
from that of its parent (normally Q). It may be changed with a sigblock(2) or sigsetmask(2) 
call, or when a signal is delivered to the process. 

When a signal condition arises for a process, the signal is added to a set of signals pending for 
the process. If the signal is not currently blocked by the process then it is delivered to the 
process. When a signal is delivered, the current state of the process is saved, a new signal 
mask is calculated (as described below), and the signal handler is invoked. The call to the 
handler is arranged so that if the signal handling routine returns normally the process will 
resume execution in the context from before the signal's delivery. If the process wishes to 
resume in a different context, then it must arrange to restore the previous context itself. 

When a signal is delivered to a process a new signal mask is installed for the duration of the 
process' signal handler (or until a sigblock or sigsetmask call is made). This mask is formed by 
taking the current signal mask, adding the signal to be delivered, and or'ing in the signal 
mask associated with the handler to be invoked. 

Sigvec assigns a handler for a specific signal. If vec is non-zero, it specifies a handler routine 
and mask to be used when delivering the specified signal. Further, if sv_onstack is 1, the sys­
tem will deliver the signal to the process on a signal stack, specified with sigstack(2). If over is 
non-zero, the previous handling information for the signal is returned to the user. 

The following is a list of all signals with names as in the include file < signal. h >: 
SIGHUP 1 hangup 
SIGINT 2 interrupt 
SIGQUIT 3* quit 
SIGILL 4* illegal instruction 
SIGTRAP 5* trace trap 
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SIGIOT 6* lOT instruction 
SIGEMT 7* EMT instruction 
SIGFPE 8* floating point exception 
SIGKILL 9 kill (cannot be caught, blocked, or ignored) 
SIGBUS 10* bus error 
SIGSEGV 11* segmentation violation 
SIGSYS 12* bad argument to system call 
SIGPIPE 13 write on a pipe with no one to read it 
SIGALRM 14 alarm clock 
SIGTERM 15 software termination signal 
SIGURG 16- urgent condition present on socket 
SIGSTOP 17t stop (cannot be caught, blocked, or ignored) 
SIGTSTP 18t stop signal generated from keyboard 
SIGCONT 19- continue after stop (cannot be blocked) 
SIGCHLD 20- child status has changed 
SIGTTIN 21 t background read attempted from control terminal 
SIGTTOU 22t background write attempted to control terminal 
SIGIO 23- i/o is possible on a descriptor (see Jcnt(2)) 
SIGXCPU 24 cpu time limit exceeded (see setrlimit(2)) 
SIGXFSZ 25 file size limit exceeded (see setrlimit(2)) 
SIGVTALRM 26 virtual time alarm (see setitimer(2)) 
SIGPROF 27 profiling timer alarm (see setitimer(2)) 
The starred signals in the list above cause a core image if not caught or ignored. 

Once a signal handler is installed, it remains installed until another sigveccall is made, or an 
execve(2) is performed. The default action for a signal may be reinstated by setting 
Bv_handler to SIG.J)FLj this default is termination (with a core image for starred signals) / 
except for signals marked with - or t. Signals marked with - are discarded if the action is ' 
SIG.J)FL; signals marked with t cause the process to stop. If Bv_handler is SIG.JGN the sig- "'--
nal is subsequently ignored, and pending instances of the signal are discarded. 

If a caught signal occurs during certain system calls, causing the call to terminate prema­
turely, the call is automatically restarted. In particular this can occur during a read or 
write(2) on a slow device (such as a terminal; but not a file) and during a wait(2). 

After a Jork(2) or vfork(2) the child inherits all signals, the signal mask, and the signal stack. 

Execve(2) resets all caught signals to default action; ignored signals remain ignored; the signal 
mask remains the same; the signal stack state is reset. 

NOTES 
The mask specified in vee is not allowed to block SIGKILL, SIGSTOP, or SIGCONT. This is 
done silently by the system. 

RETURN VALUE 
A 0 value indicated that the call succeeded. A -1 return value indicates an error occured and 
errno is set to indicated the reason. 

ERRORS 

2 

Sigvee will fail and no new signal handler will be installed if one of the following occurs: 

[EFAULTj Either vee or ovee points to memory which is not a valid part of the process 
address space. 

[EINVALJ Sig is not a valid signal number. 
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[EINVALJ 

[EINVALJ 

An attempt is made to ignore or supply a handler for SIGKILL or SIGSTOP. 

An attempt is made to ignore SIGCONT (by default SIGCONT is ignored). 

SEE ALSO 

BUGS 

kiH(I), ptra.ce(2), kill(2), sigblock(2), sigsetmask(2), sigpause(2) sigsta.ck(2), sigvec(Z), 
setjmp(3), tty( 4) 

This manual page is confusing. 
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NAME 
socket - create an endpoint for communication 

SYNOPSIS 
#include <sys/types.h> 
#include <sys/socket.h> 
s == socket(af, type, protocol) 
int s, af, type, protocol; 

DESCRIPTION 
Socket creates an endpoint for communication and returns a descriptor. 

SOCKET (2) 

The af parameter specifies an address format with which addresses specified in later operations 
using the socket should be interpreted. These formats are defined in the include file 
<sys/socket.h>. The currently understood formats are 

AF _UNIX (UNIX path names), 
AF JNET (ARPA Internet addresses), 
AF ..PUP (Xerox PUP-J Internet addresses) 
AF JMPLINK (IMP "host at IMP" addresses). 

The socket has the indicated type which specifies the semantics of communication. - Currently 
defined types are: 

SOCK-STREAM 
SOCK-DGRAM 
SOCICRAW 
SOCK-SEQPACKET 
SOCICRDM 

A SOCK-STREAM type provides sequenced, reliable, two-way connection based byte streams 
with an out-of-band data transmission mechanism. A SOCILI?GRAM socket supports 
datagrams (connectionless, unreliable messages of a fixed (typically small) maximum length). 
SOCILRA W sockets provide access to internal network interfaces. The types SOCICRA W, 
which is available only to the super-user, and SOCICSEQP ACKET and SOCICRDM, which 
are planned, but not yet implemented, are not described here. 

The protocol specifies a particular protocol to be used with the socket. Normally only a single 
protocol exists to support a particular socket type using a given address format. However. it 
is possible that many protocols may exist in which case a particular protocol must be specified 
in this manner. The protocol number to use is particular to the "communication domain" in 
which communication is to take place; see services(3N) and protocols(3N). 
Sockets of type SOCK..STREAM are full-duplex byte streams, similar to pipes. A stream 
socket must be in a connected state before any data may be sent or received on it. A connec­
tion to another socket is created with a connect(2} call. Once connected, data may be 
transferred using read{2} and write(2} calls or some variant of the send(2) and recv(2) calls. 
When a session has been completed a close(2) may be performed. Out-of-band data may also 
be transmitted as described in send(2) and received as described in recv(2). 

The communications protocols used to implement a SOCICSTREAM insure that data is not 
lost or duplicated. If a piece of data for which the peer protocol has buffer space cannot be 
successfully transmitted within a reasonable length of time, then the connection is considered 
broken and calls will indicate an error with -1 returns and with ETIMEDOUT as the specific 
code in the global variable errno. The protocols optionally keep sockets "warm" by forcing 
transmissions roughly every minute in the absence of other activity. An error is then 
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indicated if no response can be elicited on an otherwise idle connection for a extended period 
(e.g. 5 minutes). A SIGPIPE signal is raised if a process sends on a broken stream; this causes 
naive processes, which do not handle the signal, to exit. 

SOCI(J)GRAM and SOCK.JtAW sockets allow sending of datagrams to correspondt'nts 
named in send(2) calls. It is also possible to receive datagrams at such a socket with recv(2}. 

An fcntl(2) call can be used to specify a process group to receive a SIGURG signal when the 
out-of-band data arrives. 

The operation of sockets is controlled by socket level options. These options are defined in 
the file <sys/socket.h> and explained below. Setsockopt and getsockopt(2) are used to set and 
get options, respectively. 

SOJ)EBUG 

SO-REUSEADDR 
SOJ(EEPALIVE 
SOJ)ONTROUTE 

turn on recording of 
debugging information 
allow local address reuse 
keep connections alive 
do no apply routing on 
outgoing messages 

SO_LINGER linger on close if data present 
SO_DONTLINGER do not linger on close 

SO_DEBUG enables debugging in the underlying protocol modules. SO-REUSEADDR indi­
cates the rules used in validating addresses supplied in a bind(2) call should allow reust' of 
local addresses. SOJ{EEP ALIVE enables the periodic transmission of messages on a con­
nected socket. Should the connected party fail to respond to these messages, the connt'ction is 
considered broken and processes using the socket are notified via a SIGPIPE signal. 
SOJ)ONTROUTE indicates that outgoing messages should bypass the standard routing facil­
ities. Instead, messages are directed to the appropriate network interface according to t,he 
network portion of the destination address. SO-LINGER and SOJ)ONTLINGER control the 
actions taken when unsent messags are queued on socket and a close(2) is performed. If the 
socket promises reliable delivery of data and SO-LINGER is set, the system will block the 
process on the close attempt until it is able to transmit the data or until it decides it is unable 
to deliver the information (a timeout period, termed the linger interval, is specified in tht' set­
sockopt call when SO-LINGER is requested). If SOJ)O~'TLINGER is specified and a close is 
issued, the system will process the close in a manner which allows the process to continuf' as 
quickly as possible. 

RETURN VALUE 
A -1 is returned if an error occurs, otherwise the return value is a descriptor referencing the 
socket. 

ERRORS 

2 

The socket call fails if: 

[EAF NOS UP PORTJ The specified address family is not supported in this version of the sys­
tem. 

[ESOCKTNOSUPPORTJ 
The specified socket type is not supported in this address family. 

[EPROTONOSUPPORTJ 
The specified protocol is not supported. 

The per-process descriptor table is full. [EMFILE] 

[ENOBUFSj No buffer space is available. The socket cannot be created. 
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SEE ALSO 
accept(2), bind(2), connect(2), getsockname(2), getsockopt(2), ioctl(2), listen(2), recY(2), 
select(2), send(2), shutdown(2), socketpair(2} 
"A 4.2BSD Interprocess Communication Primer". 

BUGS 
The use of keepalives is a questionable feature for this layer. 
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NAME 
socketpair - create a pair of connected sockets 

SYNOPSIS 
#include <sys/types.h> 
#include <sys/80cket.h> 
socketpair(d, type, protocol, sv) 
int d, type, protocol; 
int sv[2]; 

DESCRIPTION 
The 80cketpair call creates an unnamed pair of connected sockets in the specified domain d, of 
the specified type, and using the optionally specified protocol. The descriptors used in 
referencing the new sockets are returned in sv[O] and sV[I]. The two sockets are indistinguish­
able. 

DIAGNOSTICS 
A 0 is returned if the call succeeds, -1 if it fails. 

ERRORS 
The call succeeds unless: 

{EMFILE] Too many descriptors are in use by this process. 

[EAFNOSUPPORTj The specified address family is not supported on this machine. 

(EPROTONOSUPPORT] 
The specified protocol is not supported on this machine. 

IEOPNOSUPPORTj The specified protocol does not support creation of socket pairs. 

[EF AULTj The address av does not specify a valid part of the process address 
space. 

SEE ALSO 
read(2), write(2), pipe(2) 

BUGS 
This call is currently implemented only for the UNIX domain. 
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NAME 
stat, lstat, fstat - get file status 

SYNOPSIS 
#include <sys/types.h> 
#include <sys/stat.h> 
stat(path, bur) 
char *path; 
struct stat *bur; 
lstat(path, bur) 
char *path; 
atruct stat *bur; 
rstat{rd, buf) 
int fd; 
struct stat *buf; 

DESCRIPTION 

SYSTEM CALLS STAT(2) 

Stat obtains information about the file path. Read, write or execute permission of the named 
file is not required, but all directories listed in the path name leading to the file must be 
reachable. 

Lstat is like stat except in the case where the named file is a symbolic link, in which case lstat 
returns information about the link, while stat returns information about the file the link refer­
ences. 

Fstat obtains the same information about an open file referenced by the argument descriptor, 
such as would be obtained by an open call. 

Buf is a pointer to a stat structure into which information is placed concerning the file. The 
contents of the structure pointed to by buf 

struct stat { 
dev_t sLdevi/* device inode resides on */ 
ino_t st-ino;/* this inode's number */ 
u-.Short sLmode;!* protection */ 
short st-Dlink;!* number or hard links to the file */ 
short sLuid;/* user-id of owner */ 
short sLgid;/* group-id of owner */ 
dev_t sLrdev;/* the device type, for inode that is device */ 
ofLt st-.Sizej/* total size of file */ 
time_t sLatimej/* file last access time */ 
in t sLspare 1; 
time_t stJIltime;/* file last modify time */ 
in t st-.Spare2j 
time_t sLctime;/* file last status cha.nge time */ 
intsLspare3; 
long st_blksize;/* optimal blocksize for file system i/o ops */ 
long st_blocks;/* actual number of blocks allocated */ 
long st-.Spare4[2]; 
}; 
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sLatime 

st-IDtime 

sLctime 

Time when file data was last read or modified. Changed by the following sys­
tem calIs: mknod(2), utimes(2), read(2), and write(2). For reasons of efficiency, 
sLatime is not set when a directory is searched, although this would be more 
logical. 

Time when data was last modified. It is not set by changes of owner, group, 
link count, or mode. Changed by the following system calls: mknod(2), 
utimes(2), write(2). 

Time when file status was last changed. It is set both both by writing and 
changing the i-node. Changed by the following system calIs: chmod(2) chown(2), 
link(2), mknod(2), unlink(2), utimes(2), write(2). 

The status information word sLmode has bits: 
#define SJFMT 0170000 /* type of file */ 
#define SJFDIR 0040000 /* directory */ 
#define SJFCHR 0020000 /* character special */ 
#define SJFBLK 0060000 /* block special */ 
#define SJFREG 0100000 /* regular */ 
#define S_IFLNK 0120000 /* symbolic link */ 
#define S_IFSOCK 0140000 /* socket */ 
#define SJSUID 0004000 /* set user id on execution */ 
#define SJSGID 0002000 /* set group id on execution */ 
#define SJSVTX 0001000 /* save swapped text even after use */ 
#define SJREAD 0000400 /* read permission, owner */ 
#define S_IWRITE 0000200 /* write permission, owner */ 
#define SJEXEC 0000100 /* execute/search permission, owner */ 

The mode bits 0000070 and 0000007 encode group and others permissions (see chmod(2)). 

When Id is associated with a pipe, Istat reports an ordinary file with an i-node number, res­
tricted permissions, and a not necessarily meaningful length. 

RETURN VALUE 
Upon successful completion a value of 0 is returned. Otherwise, a value of -1 is returned and 
ermo is set to indicate the error. 

ERRORS 
Stat and Istat will fail if one or more of the following are true: 

[ENOTDIR] A component of the path prefix is not a directory. 

[EPERMJ The pathname contains a character with the high-order bit set. 

[ENOENT] The pathname was too long. 

[ENOENT] The named file does not exist. 

[EACCES] Search permission is denied for a component of the path prefix. 

[EFAULTJ Bu/or name points to an invalid address. 

Fstal will fail if one or both of the following are true: 

[EBADFJ Fildes is not a valid open file descriptor. 

[EFAULTJ Bu/points to an invalid address. 
[ELOOP] Too many symbolic links were encountered in translating t.he pathname. 
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CAVEAT (~ 
The fields in the stat structure currently marked sLspare1, sLsparet, and sLspare9 are \:..~/ 
present in preparation for inodetime stamps expanding to 64 bits. This, however, can break 
certain programs which depend on the time stamps being contiguous (in calls to utimes(2)). 

SEE ALSO 
chmod(2), chown(2), utimes{2} 

BUGS 
Applying /stat to a socket returns a zero'd buffer. 
The list of calls which modify the various fields should be carefully checked with reality . 

.. 
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NAME 
swapon - specify a swap directory 

SYNOPSIS 
8wapon( directory) 
char *<lirectory; 

DESCRIPTION 

SYSTEM CALLS SWAPON(2) 

Swapon makes the directory directory available to the system for allocation for paging and 
swapping. 

SEE ALSO 
swapon(8) 
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NAME 
symlink - make symbolic link to a file 

SYNOPSIS 
8ymlink(namel, name2) 
char *!lamel, *!lame2; 

DES CRJP TION 

SYMLINK(2) 

A symbolic link name2 is created to namel (name2 is the name of the file created, name1 is 
the string used in creating the symbolic link). Either name may be an arbitrary path name; 
the files need not be on the same file system. 

RETURN VALUE 
Upon successful completion, a zero value is returned. If an error occurs, the error code is 
stored in ermo and a -I value is returned. 

ERRORS 
The symbolic link is made unless on or more of the following are true: 

[EPERMj Either namel or name2 contains a character with the high-order bit set. 

[ENOENTj One of the pathnames specified was too long. 

[ENOTDIRj A component of the name2 prefix is not a directory. 

[EEXISTj Name2 already exists. 

[EACCES] A component of the name2 path prefix denies search permission. 

[EROFS] The file name2 would reside on a read-only file system. 

[EFAULT] Name10r name2 points outside the process's allocated address space. 

[ELOOP] Too may symbolic links were encountered in translating the pathname. 

SEE ALSO 
link(2), In(I), unlink(2) 
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NAME 
sync - update super-block 

SYNOPSIS 
syncO 

DESCRIPTION 

SYSTEM CALLS SYNC (2) 

Sync causes all information in core memory that should be on disk to be written out. This 
includes modified super blocks, modified i-nodes, and delayed block I/O. 

Sync should be used by programs which examine a file system, for example Jsck, dj, etc. Sync 
is mandatory before a boot. 

SEE ALSO 
fsync(2), sync(8), update(8) 

BUGS 
The writing, although scheduled, is not necessarily complete upon return from sync. 
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NAME 
syscall - indirect system call 

SYNOPSIS 
syseall(number, arg, ... ) 

DESCRIPTION 
S1l8call performs the system call whose assembly language interface has the specified number, 
register arguments dO and d1 and further arguments argo 

The dO value of the system call is returned. 

DIAGNOSTICS 
When the C-bit is set, s1/scall returns -1 and sets the external variable errno (see intro(2)). 

BUGS 
There is no way to simulate system calls such as pipe(2), which return values in register dl. 
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NAME 
truncate - truncate a file to a specified length 

SYNOPSIS 
truncate(path, length) 
char *path; 
int length; 
fr,runcate(fd, length) 
int Cd, length; 

DESCRIPTION 
Truncate causes the file named by path or referenced by fd to be truncated to at most. iellgth 
bytes in size. If the file previously was larger than this size, the extra data is lost. With 
ftruncate, the file must be open for writing. 

RETURN VALUES 
A value of 0 is returned if the call succeeds. If the call fails a -1 is returned, and the global 
variable errno specifies the error. 

ERRORS 
Truncate succeeds unless: 

[EPERM] The pathname contains a character with the high-order bit set. 

[ENOENT] The pathname was too long. 

[ENOTDIR] A component of the path prefix of path is not a directory. 

[ENOENT] The named file does not exist. 

[EACCES] A component of the path prefix denies search permission. 

[EISDIRJ The named file is a directory. 

[EROFS] The named file resides on a read-only file system. 

[ETXTBSY] The file is a pure procedure (shared text) file that is being executed. 

[EF AULT] Name points outside the process's allocated address space. 

Ftruncate succeeds unless: 

[EBADF] 

[EINVAL] 

The fd is not a valid descriptor. 

The fd references a socket, not a file. 

SEE ALSO 
open(2) 

BUGS 
Partial blocks discarded as the result of truncation are not zero filled; this can result in holes 
in files which do not read as zero. 

These calls should be generalized to allow ranges of bytes in a file to be discarded. 
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NAME 
umask - set file creation mode'mask 

SYNOPSIS 
oumask = umask(numask} 
int oumask, numask; 

DESCRIPTION 

UMASK(2) 

Umask sets the process's file mode creation mask to numask and returns the previous valu(' of 
the mask. The low-order 9 bits of numask are used whenever a file is created, clearing 
corresponding bits in the file mode (see chmod(2)). This clearing allows each user to restrict 
the default access to his files. 

The value is initially 022 (write access for owner only). The mask is inherited by child 
processes. 

RETURN VALUE 
The previous value of the file mode mask is returned by the call. 

SEE ALSO 
chmod(2), mknod(2), open(2) 
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NAME 
unlink - remove directory entry 

SYNOPSIS 
unlink(path) 
char *path; 

DESCRIPTION 
Unlink removes the entry for the file path from its directory. If this entry was the last link to 
the file, and no process has the file open, then all resources associated with the file a,re 
reclaimed. If, however, the file was open in a.ny process, the actua.l resource reclamation is 
delayed until it is closed, even though the directory entry has disappeared. 

RETURN VALUE 
Upon successful completion, a value of 0 is returned. Otherwise, a value of -1 is returned and 
errno is set to indicate the error. 

ERRORS 
The unlink succeeds unless: 

[EPERMj 

[ENOENT] 

[ENOTDIR] 

[ENOENTj 

[EACCES] 

[EACCESj 

[EPERM] 

[EBUSY] 

[EROFSJ 
[EFAULTj 

[ELOOP] 

SEE ALSO 

The path contains a character with the high-order bit set. 

The path name is too long. 

A component of the path prefix is not a directory. 

The named file does not exist. 

Search permission is denied for a component of the path prefix. 

Write permission is denied on the directory containing the link to be 
removed. 

The named file is a directory and the effective user ID of the process is not 
the super-user. 

The entry to be unlinked is the mount point for a mounted file system. 

The named file resides on a read-only file system. 

Path points outside the process's allocated address space. 

Too many symbolic links were encountered in translating the pathname. 

close(2), link(2), rmdir(2) 
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UTIMES(2) SYSTEM CALLS UTIMES(2) 

NAME 
utimes - set file times 

SYNOPSIS 
#include <8ys/time.h> 
utimes(ftle, tvp) 
char .tile; 
struct timeval ~vp[2]; 

DESCRlPTION 
The utimes call uses the "accessed" and "updated" times in that order from the tvp vector to 
set the corresponding recorded times for file. 

The caller must be the owner of the file or the super-user. The "inode-changed" time of the 
file is set to the current time. 

RETURN VALUE 
Upon successful completion, a value of 0 is returned. Otherwise, a value of -1 is returnt'd and 
errno is set to indicate the error. 

ERRORS 
Utime will fail if one or more of the following are true: 

[EPERMj The pathname contained a character with the high-order bit set. 

[ENOENT] The pathname was too long. 

[ENOENT] The named file does not exist. 

[ENOTDIRj A component of the path prefix is not a directory. 

[EACCESj A component of the path prefix denies search permission. 

[EPERMj The process is not super-user and not the owner of the file. 

[EACCESj The effective user ID is not super-user and not the owner of the file and 
times is NULL and write access is denied. 

[EROFSj The file system containing the file is mounted read-only. 

[EFAULTj Tvp points outside the process's allocated address space. 

[ELOOPj Too many symbolic links were encountered in translating the pathname. 

SEE ALSO 
stat{2} 
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VFORK(2) SYSTEM CALLS VFORK(2) 

NAME 
vfork - spawn new process in a virtual memory efficient way 

SYNOPSIS 
pid = vtorkO 
int pid; 

DESCRIPTION 
VJork can be used to create new processes without fully copying the address space of the old 
process, which is horrendously inefficient in a paged environment. It is useful when the pur­
pose of Jork{2} would have been to create a new system context for an exeeve. VJork diffe-rs 
from Jork in that the child borrows the parent's memory and thread of control until a call to 
execve(2) or an exit (either by a call to exit(2) or abnormally.) The parent process is 
suspended while the child is using its resources. 

VJork returns 0 in the child's context and (later) the pid of the child in the parent's context. 

VJork can normally be used just like fork. It does not work, however, to return while running 
in the childs context from the procedure which called vfork since the eventual return from 
vJork would then return to a no longer existent stack frame. Be careful, also, to call _exit 
rather than exit if you can't execve, since exit will flush and close standard I/O channels, and 
thereby mess up the parent processes standard I/O data structures. (Even with fork it is 
wrong to call exit since buffered data would then be flushed twice.) 

SEE ALSO 
fork(2), execve(2), sigvec(2), wait(2), 

DIAGNOSTICS 

BUGS 

Same as for fork. 

This system call will be eliminated when proper system sharing mechanisms are implemente-d. 
Users should not depend on the memory sharing semantics of vfork as it will, in that case, be 
made synonymous to fork. 

To avoid a possible deadlock situation, processes which are children in the middle of a vfork 
are never sent SIGTTOU or SIGTTIN signals; rather, output or ioetls are allowed and input 
attempts result in an end-of-file indication. 
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VHANGUP(2) SYSTEM CALLS 

NAME 
vhangup - virtually "hangup" the current control terminal 

SYNOPSIS 
vhangupO 

DESCRIPTION 

VHANGUP(2) 

Vhangup is used by the initialization process init(8) (among others) to arrange that users are 
given "clean'" terminals at login, by revoking access of the previous users' processes to the 
terminal. To effect this, vhangup searches the system tables for references to the control ter­
minal of the invoking process, revoking access permissions on each instance of the terminal 
which it finds. Further attempts to access the terminal by the affected processes will yield i/o 
errors (EBADF). Finally, a hangup signal (SIGHUP) is sent to the process group of the con­
trol terminal. 

SEE ALSO 
init (8) 

BUGS 
Access to the control terminal via / dey /tty is still possible. 

This call should be replaced by an automatic mechanism which takes place on process exit. 
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WAIT (2) SYSTEM CALLS 

NAME 
wait, wait3 - wait for process to terminate 

SYNOPSIS 
#include <sys/wait.h> 
pid = wait(status) 
int pid; 
union wait ... tatus; 

pid = wait(O) 
int pid; 

#include <sys/time.h> 
#include <sys/resource.h> 
pid = wait3(status, options, rusage) 
int pid; 
union wait "'Status; 
int options; 
struct rusage *I"usage; 

DESCRIPTION 

WAIT (2 ) 

Wait causes its caller to delay until a signal is received or one of its child processes terminates. 
If any child has died since the last wait, return is immediate, returning the process id and exit 
status of one of the terminated children. If there are no children, return is immediate with 
the value -1 returned. 

On return from a successful wait call, status is nonzero, and the high byte of status ('ontains 
the low byte of the argument to exit supplied by the child process; the low byte of status ('on­
tains the termination status of the process. A more precise definition of the status word is 
given in <sys/wait.h>. 

WaitS provides an alternate interface for programs which must not block when collecting the 
status of child processes. The status parameter is defined as above. The options parameter is 
used to indicate the call should not block if there are no processes which wish to report status 
(WNOHANG), and/or that only children of the current process which are stopped due to a 
SIGTTIN, SIGTTOU, SIGTSTP, or SIGSTOP signal should have their status reported 
(WUNTRACED). If rusage is non-zero, a summary of the resources used by the terminat.ed 
process and all its children is returned (this information is currently not available for stopped 
processes) . 

When the WNOHANG option is specified and no processes wish to report status, tJ.laitS 
returns a pid of O. The WNOHANG and WUNTRACED options may be combined by or'ing 
the two values. 

NOTES 
See sigvec(2} for a list of termination statuses (signals); 0 status indicates normal termination. 
A special status (0177) is returned for a stopped process which has not terminated and can be 
restarted; see ptrace(2). If the 0200 bit of the termination status is set, a core image of the 
process was produced by the system. 

If the parent process terminates without waiting on its children, the initialization process (pro­
cess ID = 1) inherits the children. 
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WAIT(2) SYSTEM cALLs WAIT(2) 

Wait and waitS are automatically restarted when a process receives a signal while awaiting 
termination of a child process. 

RETURN VALUE 
If wait returns due to a stopped or terminated child process, the process ID of the child is 
returned to the calling process. Otherwise, a value of -1 is returned and ermo is set to indi­
cate the error. 
WaitS returns -1 if there are no children not previously waited for; 0 is returned if 
WNOHANG is specified and there are no stopped or exited children. 

ERRORS 
Wait will fail and return immediately if one or more of the following are true: 

[ECHILD] The ca.lling process has no existing unwaited-for child processes. 

[EFAULT] The status or rusage arguments point to a.n illegal address. 

SEE ALSO 
exit(2) 
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WRITE(2) 

NAME 
write, writev - write on a file 

SYNOPSIS 
write(d, bur, nbytes) 
int d; 
char *bur; 
int nbytes; 

#include <sys/types.h> 
#include <sys/uio.h> 
writev( d, iov, ioveclen) 
int d; 
struct iovec *iov; 
int ioveclen; 

DESCRlPTION 

SYSTEM CALLS WRITE (2) 

Write attempts to write nbytes of data to the object referenced by the descriptor d from the 
buffer pointed to by buf. Writev performs the same action, but gathers the output dat.a from 
the iovlen buffers specified by the members of the iovec array: iov[O], iov[lJ, ('tc. 

On objects capable of seeking, the write starts at a position given by the pointer associated 
with d, see Iseek(2). Upon return from write, the pointer is incremented by the number of 
bytes actually written. 

Objects that are not capable of se~king always write from the current position. The value of 
the pointer associated with such an object is undefined. 

If the real user is not the super-user, then write clears the set-user-id bit on a file. This 
prevents penetration of system security by a user who "captures" a writable set-user-id file 
owned by the super-user. 

RETURN VALUE 
Upon successful completion the number of bytes actually writen is returned. Otherwise a -1 
is returned and errno is set to indicate the error. 

ERRORS 
Write will fail and the file pointer will remain unchanged if one or more of the following are 
true: 

[EBADF] 

[EPIPE] 

[EPIPE] 

[EFBIG] 

[EFAULT] 

SEE ALSO 

D is not a valid descriptor open for writing. 

An attempt is made to write to a pipe that is not open for reading by any 
process. 

An attempt is made to write to a socket of type SOCICSTREAM which is 
not connected to a peer socket. 

An attempt was made to write a file that exceeds the process's file size limit 
or the maximum file size. 

Part of iovor data to be written to the file points outside the process's allo­
cated address space. 

lseek(2), open(2), pipe(2) 

ICON INTERNATIONAL 1 





COMMENTS 

c\ ICON/UXB REFERENCE MANUAL Volume lA PIN 172-022-001 

Your comments and suggestions are appreciated and will help us to provide you with the very best 
in system and application documentation. Send your comlMnts to the address at the bottom of this 
page. Users who respond will be entitled to free updates oCthis manual for one year. 

1. How would you rate this manual for COMPLETENESS? (Please Circle) 
Excellent Poor 

5 ------------- 4 -------------- 3 ---------- 2 ---:----------- 1 ------------- 0 

2. Is there any inCormation that you feel should be included or removed? 

3. How would you rate this manual for ACCURACY? (Please Circle) 
Excellen t Poor 

5 ------------- 4 -------------- 3 ------------- 2 -------------- 1 ------------- 0 

4. Indicate the page number and nature of any error(s) found in this manual. 

( ." 
j 5. How would you rate this manual for USABILITY? (Please Circle) 

( ' 

.' 

6. 

7. 

Excellent' Poor 
5 ------------- 4 -------------- 3 ------------- 2 -------------- 1 ------------- 0 

Describe any format or packaging problems you have experienced with this manual and/or 
binder. 

Do you have any general comments or suggestions regarding this publication or future 
publications? 

Your Name ___________________________________________________________ __ 
Company _______________________________________________________________________ _ 

Address ___________________ Phone (-),..-----

City & State Zip Code ----...,..--
Job Function ____________________________________________________________________ _ 

Type of Equipment Installed: ___________________ -----
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