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INTRO(2)

unprintable characters in file names.

Path Name and Path Prefix
A path name is a null-terminated character string starting with an
optional slash (/), followed by zero or more directory names separated by
slashes, optionally followed by a file name.
O More precisely, a path name is a null-terminated character siring con-
structed as follows:
<path-name>:;=<file-name:> | <path-prefix><file-name>{/
<path-prefix>:=<rtprefix> | /<rtprefix>
<rtprefix>:=<dirname>/| <rtprefix><dirname>/
where <file-name> is a string of 1 to 14 characters other than the ASCII
glash and null, and <dirname> is a string of 1 to 14 characters (other
than the ASCIT slash and null) that names a directory.

If a path name begins with a slash, the path search begins at the roof
directory. Otherwise, the search begins from the current working direc-

tory.
A slash by itself names the root directory.

\
|
} TUnless specifically stated otherwise, the null path name is treated as if it
7T T T ot = nawied a mionexistent file. T tmme e mememmn e

Directory
Directory entries are called links. By convention, a directory contains at

least two links, . and .., referred to as dot and dot-dot respectively. Dot
refers to the directory itself and dot-dot refers to its parent directory.

Root Directory and Current Working Directory
O Each process has associated with it a concept of a root directory and a
current working directory for the purpose of resolving path name
searches. The root directory of a process need not be the root directory of
the root file system.

File Access Permissions
Read, write, and execute/search permissions on a file are granted to a

process if one or more of the following are true:
The effective user ID of the process is super-user.

The effective user ID of the process matches the user ID of the
owner of the file and the appropriate access bit of the “owner”
portion (0700) of the file mode is set.

|

|

| The effective user ID of the process does not match the user ID of
! the owner of the file, and the effective group ID of the process
} matches the group of the file and the appropriate access bit of the
| “group” portion (070) of the file mode is set.

The effective user ID of the process does not match the user ID of
the owner of the file; the effective group ID of the process does
not match the group ID of the file; the appropriate aceess bit of
the “other” portion (07) of the file mode iz set.

C\ Otherwise, the corresponding permissions are denied.

Message Queue Identifier

i A message queue identifier (msqid) is a unique positive integer created by
a msgget(2) system eall. Each msqid has a message queve and a data

! structure associated with it.
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The data structure is referred to as msqid_ds and contains the following

members:
struct ipe_perm msg perm; /+ operation permission struet &/
ushort msg _gnum; /+ number of msgs on q */
ushort msg_gbytes; /% max number of bytes on q +/
ushort msg Ispid; /* pid of last msgsnd operation */
ushort msg lrpid; /# pid of last msgrev operation /
time_t msg_stime; /+ last megsnd time */
time_t msg rtime; /+ last msgrev time */
time_t msg_ctime; /* last change time */

/% Times measured in secs since */
/* 00:00:00 GMT, Jan. 1, 1970 +/

Msg_perm is an ipc_perm structure that specifies the message opera-
tion permission (see below). This structure ineludes the following

members:
ushort euid; /* creator user id */
ushort cgid; /* creator group id +/
ushort uid; /*user id %/
ushort gid; /¥ group id +/
ushort mode; /* r/w permission */

Msg_gnum is the number of messages currently on the queue.
Msg_gbytes is the maximum number of bytes allowed on the queue.
Msg_lspid is the process id of the last process that performed a msgsnd
operation. Msg_lrpid is the process id of the last process that per-
formed a msgrev operation. Msg_stime is the time of the last msgsnd
operation, msg_rtime is the time of the last msgrev operation, and
msg_ctime is the time of the last magct(2) operation that changed a
member of the above structure.

Message Operation Permissions
In the msgop(2} and msegetl(2) system eali descriptions, the permission
required for an operation is given as " {token}", where " token" is the
type of permission needed interpreted as follows:

00400 Read by user
00200 Write by user
00060 Read, Write by group
00006 Read, Write by others

Read and Write permissions on a msqid are granted to a process if one or
more of the following are true:

The effective user ID of the process is super-user.

The effective user ID of the process matches msg_perm.ejuid in
the data structure associated with msqid and the appropriate bit
of the “user” portion (0600) of msg_perm.mode is set.

The effective user ID of the process does not match
msg_permfeluid and the effective group ID of the process
matches msg_perm[c}gid and the appropriate bit of the “group”
portion {060) of msg_perm.mode is set.

The effective user ID of the process does not match
msg_perm./eJuid and the effective group ID of the process does
not match msg_permJelgid znd the appropriate bit of the
“other” portion (06) of msg_perm.mode is set.

Otherwise, the corresponding permissions are denied.
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Semaphore Identifier

A gsemaphore identifier (semid) is a unique positive integer created by a
semget(2) system eall. Each semid has a set of semaphores and a data
structure associated with it. The data structure is referred to as
semid_ds and contains the following members:

struct  ipe_perm sem_perm; /* operation permission struet »/

ushort sem_nsems; /# number of sems in set */
time_t sem_otime; /% last operation time */
time_t sem_clime; /# last change time #/

/# Times measured in secs since */
/% 00:00:00-GMT, Jan: 1,-1970 »/

Sem_perm is an ipe_perm structure that specifies the semaphore opera-
tion permission (see below). This structure includes the following

members:

ushort euid; /* creator user id +/
ushort ecgid; /# ereator group id #/
ushort wid; /* user id #/

ushort gid; /* group id */

ushort mode; /* r/a permission */

set. Each semaphore in the set is referenced by 2 posilive integer
referred to as a sem_num. Sem_num values run sequentially from 0 to
the value of sem_nsems minus 1. Sem_otime is the time of the last
semop(2) operation, and sem_ctime iz the time of the last semctl(2)
operation that changed a member of the above structure.

A semaphore is a data structure that gontains the following members:

ushort semval; /+ semaphore value =/

short sempid; /+ pid of last operation =/
ushort semment;  /* # awaiting semval > eval »/
ushort semszent; /+ § awaiting semval = 0 */

Semval is a non-negative integer. Sempid is equal to the process ID of
the last process that performed a semaphore operation on this semaphore.
Semmnent is a count of the number of proceszes that are ecurrently
suspended awaiting this semaphore’s semval to become greater than its
current value. Semzent is a count of the number of processes that are
currently suspended awaiting this semaphore’s semval to become zero.

Semaphore Operation Permissions

In the semop(2) and semctl(2) system call descriptions, the permission
required for an operation is given as " {token}", where "token" is the
type of permission needed interpreted as follows:

00400 Read by user
00200 Alter by user

00060 Read, Alter by group
00006 Read, Alter by others

Read and Alter permissions on a semid are pranted to a process if one or
more of the following are true: i '

The effective user ID of the process is super-user.

The effective user ID of the process matches sem_perm.[ejuid in
the data structure associated with semid and the appropriate bit
of the “user” portion (0600) of sem_perm.mode is set.

The effective user ID of the -process does not match
sem_perm.Jcjuid and the effective group ID of the process

-7-
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matches sem_perm.[ejgid and the appropriate bit of the “group”
portion (060) of sem_perm.mode is set.

The effective user ID of the process does not match
sem_perm.efuid and the effective group ID of the process does
not match sem_permiclgid and the appropriate bit of the
*“other” portion (06) of sem_permmode is set.

Otherwise, the corresponding permissions are denied.

Shared Memory Identifier

A shared memory identifier {(shmid) is a unique positive integer created
by a shmget(2) system call, Each shmid has a segment of memory
(referred to as a shared memory segment) and a data structure associated
with it. The data structure is referred to as shmid_ds and containg the
following members:

struet  ipc_perm shm_perr; /* operation permission struct +/

int shm_segsz; /#* gize of segment =/

ushort shm_epid; /# ereator pid =/

ushort shm_lpid; /* pid of last operation +/

short  shm_nattch; /* number of current attaches =/
time_t shm atime; /% last attach time +/

time t shm_dtime; /* last detach time +/

time_t shm_ctime; /# last change time %/

/+ Times measured in secs since */
/% 00:00:00 GMT, Jan. 1, 1970 +/

Shm_perm is an ipe_perm structure that specifies the shared memory
operation permission (see below). This structure includes the following
members:

ushort cuid; /# creator user id */
ushort egid; /% ereator group id */
ushort uid; /% user id */

nshort gid; /* group id #/

ushort mode; /% r/w permission */

Shm_segsz specifies the size of the shared imemory segment.
Shm_cpid is the process id of the process that created the shared
memory identifier. Shm_lpid is the process id of the last process that
performed a shmop(2) operation. Shm_matteh is the number of
processes that currently have this segment attached. Shm_atime is the
time of the last shmai operation, shm_dtime is the time of the last
shmd! aperation, and shm_etime ia the time of the last shmetl(2) opera-
tion that changed one of the members of the above structure.

Shared Memory Operation Permissions

In the shmop(2) and shmcti(2) system eall descriptions, the permission
required for an operation is given as " {token}", where " token" is the
type of permission needed interpreted as follows:

00400 Read by user
00200 Write by user
00060 Read, Write by group
00006 Read, Write by others

Read and Write permissions on a shmid are granted to a process if one or
more of the following are true:

The effective user ID of the process is super-user,

The effective user ID of the process matches shm _permJfejuid in
the data structure associated with shmid and the appropriate bit
of the “uzer” portion (0600) of shm_perm.mode is set.

-8-
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The effective user ID of the process does not match
shm_perm/[cjuid and the effective group ID of the process
matches shm_ permJc]gid and the appropriate bit of the “group”
portion (060) of shm_perm.mode i3 set.

The effective user ID of the process does not match

b shm_permJcjuid and the effective group 1D of the process does

N not match shm_perm]egid and the appropriate bit of the
“gther” portion (06) of shm_perm.mode is set.

Otherwise, the corresponding permissions are denied.

Shared Memory -Operations-in-the-Small-Memory-Model- -- - .
The shared memory system calls shmget(2), shmop(2), and shmctl{2) are
not allowed in System V/286 small model programs, since the small
memory model allows only one data segment.

SEE ALSO :
close(2), ioetl(2), open(2), pipe(2), read(2), write(2), intro(3).

O
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ACCESS(2)

access — determine accessibility of a file

SYNOPSIS

int access (path, amode)

O char »path;

int amode;
DESCRIPTION

Path points to a path name naming a file. Access checks the named file for
accessibility according to the bit pattern contained in amode, using the real
user 1D in place of the effective user ID and the real group ID in place of the
effective group ID. The bit pattern contained in amode is constructed as fol-

laws:

04 read

02 write

01 exccute (search)

00 check existence of file

Access to the file is denied if one or more of the following are true:

[ENOTDIR]
[ENCENTI
[EaCCES]
[EROFS]
(ij} [ETXTBSY]
[EACCESS]

{EFAULT]

_[ENOENT]____Read, write, or execute (search) permission is

A component of the path prefix is not a directory.
requested for a null path name. T T
The named file does not exist.

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

Write access is requested for a file on a read-only
file system.

Write access is requested for a pure procedure
(shared text) file that is being executed.
Permission bits of the file mode do not permit

the requested access.

Path points outside the allocated address

space for the process.

The owner of 2 file has permission checked with respect to the “owner” read,
write, and execute mode bits. Members of the file's group other than the owner
have permissions checked with respect to the “group™ mode bits, and all others
have permissions checked with respect to the “other” mode bits.

RETURN VALUE

If the requested access is permitted, a value of O is returned. Otherwise, a
value of —1 is returned and errro is set to indicate the error.

SEE ALSO
chmod(2), stat(2).
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NAME
alarm — set a process alarm clock

SYNOPSIS
unsigned alarm (sec)
unsigned sec;

DESCRIPTION
Alarm instructs the alarm clock of the calling process to send the signal

SIGALRM to the calling process after the number of real time seconds specified
by sec have elapscd; see signal (2).
Alarm requests are not stacked; successive calls reset the alarm clock of the
calling process.
If sec is 0, any previously made alarm request is canceled.
RETURN VALUE
Alarm returns the amount of time previously remaining in the alarm clock of
the calling process.

SEE ALSO
pause(2), signal(2).
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NAME

brk, sbrk — change data segment space allocation

SYNOPSIS

int brk (endds)
char *endds;

char *sbrk (incr)
int incr;

DESCRIPTION

Brk and sbrk are used to change dynamically the amount of space allocated for
the calling process’s data segment(s}; see exec(2). The change is made by
tesetting the process’s break value and allocating the appropriate amount of
space. The break value is the address of the first data location beyond the end
of allocated data. The amount of allocated space increases as the break value
increases. The newly allocated space is set to zero.

Brk sets the break value to endds and changes the allocated space accordingly.

Sbrk adds incr bytes to the break value and changes the allocated space
accordingly. fncr can be negative, in which case the amount of allocated space
is decreased.

Endds and incr are rounded up to the next multiple of 512 in large and huge
model programs.

Brk and sbrk will fail without making any change in the allocated space if one
or more of the following are true:

Such a change would result in more space being allocated than is
allowed by a system-imposed maximum [see ufimit(2)]. [ENOMEMI

Such a change would result in the segment selector of the break loca-
tion being greater than or equal to the segment selector of any
attached shared memory segment [see shmop(2)]. [ENOMEM]

A large model process attempts to brk to an endds that has a segment
selector which is greater than one more than the segment selector of
the old break value. [ENOMEM]

Such a change would result in the break value being in the stack or
text areas of the process. [ENOMEM]

Such 2 change would result in the break value being placed within an
unallocated area between two currently allocated segments.
[ENOMEM]

The following table summarizes the actions of brk(2), and sbrk(2) in the
different memory models (8 = small, L = large, H = huge).



sbrk(0) S Returns current break value.
LH Returns starting address of NEXT data
) segment.
sbrk(+incr} " S Allocates incr bytes in current segment.
O L.H Allocates incr bytes in next data segment

BRK(2)

Operation Model ‘ Action

(space from cld break value* to end of
old segment is not allocated).
S,LH  Returns the same value as sbrk (0)..

sbrk(-iner) ) Frees incr bytes in current segmeént.
L,H  Frees incr bytes from as many segments
o as needed.

S,LLH Returns the same value as shrk (0).
brk{endds) SL.H Sets break value to endds and allocates
(current segmient} or frees memory to that point. -
brk{endds) LH  Seis break value to endds and frccs
(previous segment) memory between old break value and endds.

Endds must be an allocated location.
Can free multiple segments.
brk{endds} LH Sets break value to endds in next segmcnt

Can allocate multiple segments.
L,H  Space from old break value to end of
old segment is not allocated. .

* "0ld break value" is the break value previous to the execution of the current
operation.

m RETURN VALUE

e Upon successful completion, brk returns a value of 0 and shrk returns e1ther
the current bredk value (small inodel) or the starting address of next data seg-
ment (large and huge models). Otherwise, a value of —1 is returned and errno
is set to indicate the error,

CAVEATS
Brk(2) and sbrk(2) are not intended for general use; Malloc(3C) is the

recommended way to obtain aibitrary amounts of memory.

Processes must not' assume that the allocated address space is contiguous.
When large and buge model processes perform any sbrk with a non-negative
incr or a brk to a new segment, the arca between the old segment’s break loca-
tion offset and the end of the old segment (offset 65535) is not accessible. Any
reference to this area will cause a segmentation violation,

SEE ALSO
exec(2), shinop(2), signal (2), ulimit(2).
"Programming Procedures for UNIX System V/AT" in the Software Development
System manual, Vol 1.

O

(fiew segrient) ~ - "L~ Can allocate up to-one segment; - = T[T
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NAME
chdir — change working directory

SYNOPSIS
int chdir (path)
char »path;

DESCRIPTION
Path points to the path name of a directory. Chdir causes the named directory
to become the current working dircctory, the starting point for path searches
for path names not beginning with /.

Chdir will fail and the current working directory will be unchanged if one or
more of the following are true:

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

[ENOENT] The named directory does not exist.

[EACCES] Search permission is denied for any component of the path
name.

[EFAULTI] Path points outside the allocated address space of the process.

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
chroot(2).
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CHMOD(2)

chmod — change mode of file

SYNOPSIS

int chmod (path, mode)
char =path;
int moide;

DESCRIPTION

Path points to a path name naming a file. Chmod sets the access permission

_portion of the named file's mode according to the bit pattern contained in

node,
Access permission bits are interpreted as follows:

04000  Set user ID on execution,

02000  Set group ID on execution.

01000 Save text image after execution.

00400 Read by owner.

00200  Write by owner.

00100  Execute (search if a directory) by owner.
00070  Read, write, execute (search) by group.

wemeeem s s 00007 Read, write, execute  (search)- by others.

The effective user 1D of the process must match the owner of the file or be
super-user to change the mode of a file.

If the effective user ID of the process is not super-user, mode bit 01000 (save
text image on execution) is cleared.

If the effective user ID of the process is not super-user and the effective group
ID of the process does not match the group ID of the file, mode bit 02000 (set
group ID on execution) is cleared.

If an executable file is prepared for sharing then mode bit 01000 prevents the
system from abandoning the swap-space image of the program-text portion of
the file when its last user terminates. Thus, when the next user of the file exe-
cutes it, the text need not be read from the file system but can simply be
swapped in, saving time.

Chimod will fail and the file mode will be unchanged if one or more of the fol-
lowing are true:

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

[ENOENT] The named file does not exist.

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

[EPERM] The cffective user ID does not match the owner of the file and
the effective user ID is not super-user.

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

[EFAULT] Path points outside the allocated address space of the process.

RETURN VALUE

Upon successful completion, a value of @ is returned. Otherwise, a value of —1
is returned and errno is set to indicate the error.

SEE ALSO

chown(2), mknod(2),
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NAME

‘chown — change owner and group of a file

SYNOPSIS

int chown (path, owner, group)
char +path;
int owner, group;

DESCRIPTION

Path points to a pathi name naming a file. The owner ID and group ID of the
named file are set to the numeric values contained in owner and Eroup respec-
tively.

Only pracesses with effective user ID equal to the file owner or super-user may
change the ownership of a file.

If chown is Invoked by other than the super-user, the set-user-ID and set-
group-ID bits of the file mode, 04000 and 02000 respectively, will be cleared.

Chown will fail and the owner and group of the named file will remain
unchanged if one or more of the following are true:

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

[ENOENT] The named file does not exist.

[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 user ID is not super-user.

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

[EFAULT! Fath points outside the allocated address space of the process.

RETURN VALUE

Upon successful completion, a value of 0 is returned. Otherwise, a value of —1
is returned and errmo is set to indicate the error.

SEE ALSO

chmod(2).
chowngg in the Runtime System manual,
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NAME
chroot — change root directory

SYNOPSIS
int chroot (path)

Y char =path;
\_ DESCRIPTION
Path points 1o a path name naming a directory. Chroot causes the named

directory Lo become the root directory, the starting point for path searches for
path names beginning with /. The user’s working directory is unaffected by the
chroot system call. e -

The cffective user ID of the process must be super-user to change the root
directory.

The .. entry in the root directory is interpreted Lo mean the root directory itself.
Thus, .. cannot be used to access files outside the subtree rooted at the root
directory.

Chroot will fail and the root directory will remain unchanged if one or more of )
the following are true:

[ENOTDIR] Any component of the path name is not a directory.

TTENOENTI 7 “The named diréctory does ot Exist, T T T e
[EPERM] The effective user ID is not super-user.
[EFAULTI] Path points outside the allocated address space of the process.

RETURN VALUE
Upon successful completion, a value of 0 is returned. Otherwise, a value of —1

r\\; is returned and errno is set to indicate the error.
— SEE ALSO
chdir(2).
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NAME
close - close a file descriptor
SYNOPSIS
int close (fildes)
int fildes;
DESCRIPTION
Fildes is a file descriptor obtained from a creat, open, dup, fentl, or pipe sys-
tem call. Close closes the file descriptor indicated by ffildes.
Close will fail i fildes is not a valid open file descriptor,
RETURN VALUE
Upon successful completion, 2 value of 0 is returned, Otherwise, a value of —1
is returned and errno is set to indicate the error.

SEE ALSO
creat(2), dup(2), exec(2), fentl(2), apen(2), pipe(2).
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NAME
creat — create a new file or rewrite an existing one

SYNOPSIS
int creat (path, mode)

O char spath;
’ int mode;
DESCRIPTION
Creat creates a new ordinary file or prepares to rewrite an existing file named
by the path name pointed to by path.
If the file exists, the length is truncated to 0 and the mode and owner are
unchanged. Otherwise, the file’s owner ID is set to the effective user ID of the
process, the group ID of the process is set to the effective group ID of the pro-
cess, and the low-order 12 bits of the file mode are set to the value of mode
| modified as follows:
I

All bits set in the processs file mode creation mask are cleared. See
umask(2).

The “save text image after execution bit” of the mode is cleared. See
chmod (2).

-.Upon successful completion, the file descriptor is returned and the file is open .
for writing, even if the mode does not permit writing. The file pointer is set to
the beginning of the file, The file descriptor is set to remain open across exec
system calls, See fent/(2). No process may have more than 20 files open
simultaneously. A new file may be created with a mode that forbids writing.

Creat will fail if one or more of the following are true:
[ENOTDIR] A component of the path prefix is not a directory.

@

[ENOENTI A component of the path prefix does not exist.
[EACCES] Search permission is denied on a component of the path
prefix.
{ENOENT] The path name is null.
[EACCES] The file does not exist and the directory in which the file is to
be created does not permit writing.
[EROFS] The named file resides or would reside on a read-only file sys-
tem.
[ETXTBSY] The fils is a pure procedure (shared text) file that is being
! executed.
' [EACCES] The file exists and write permission is denied.
‘ [EISDIR] The named file is an existing directory.
| [EMFILE] Twenty (20} file descriptors are currently open.
| {EFAULT] Path points cutside the allocated address space of the process.
[ENFILE] The system file table is full,
RETURN VALUE
C ) Upon successiul completion, a non-negative integer, namely the file descriptor,
. is returned. Otherwise, a value of —1 is returned and errno is set to indicate
the error. :
SEE ALSO
chmod (2), close(2}, dup(2), fentl(2), lseck(2}, open{2), read(2), umask(2),
write(2).
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NAME
dup — duplicate an open file descriptar

SYNOPSIS
int dup (fildes)
int fildes;

DESCRIPTION
Fildes is a file descriptor obtained from a creat, open, dup, fentl, or pipe sys-
tem call. Dup returns a new file deseriptor having the following in common
with the original:

Same open file (or pipe).
Same file pointer (i.e., both file descriptors share one file pointer).
Same access mode (read, write or read/write).

The new file descriptor is set to remain open across exec system calls, See
Sentl(2).

The file descriptor returned is the lowest one available.

Dup will fzil if one or more of the followirg ife frye:
[EBADF] Fildes is not a valid open file descriptor.
[EMFILEI] Twenty (20) file deseriptors are currently open.

RETURN VALUE
Upon successful completion 2 non-negative integer, namely the file descriptor, is
returned. Otherwise, a value of —1 is returned and errno is set to indicate the
error.

SEE ALSO
creat(2), close(2), exec(2), fontl(2), open(2), pipe(2).
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EXEC(2)

execl, execv, execle, execve, execlp, execvp — execute a file

SYNOPSIS

int exeel (path, argl, argl, ..., argn, (char *)0)
char +path, *arg0, +argl, ..., *argn;

int execy (path, argv)

char path, sargil |;

int execle {path, arg, argl, .., argn, (char *)0, envp)
char- spath, *argh,-sargl, ..., *argn, »envpl |;
int execve (path, argy, envp)

char epath, sargyl |, venvpl I;

int execlp (file, arg0, argl, .., argn, (char *}0)
char +file, *arg0, *argl, .., *argn;

int execvp (file, argy)

char *file, =argyl |;

DESCRIPTION

Exec in all its forms transforms the calling process into a new process. The

- -—_.._pew process is constructed from an ordinary, executable file called the new pro-

cess file. This file consists of a header [sce a.our(4)], one or more text seg-
ments, and one or more data segments, The data segment may contain an ini-
tialized portion and an uninitialized portion (bss). There can be no return from
a successful exec because the calling process is overlaid by the new process.

When a C program is execﬁtcd, it is called as follows:

main (arge, argy, envp)
int arge;
char ssargy, **envp;
where arge is the argument count and argy is an array of character pointers to

the arguments themselves. As indicated, arge is conventionally at least one and
the first member of the array points to a string containing the name of the file.

Path points to a path name that identifies the new process file.

File points to the new process file. The path prefix for this file is obtained by a
search of the directories passed as the emvironment line "PATH =" [see
environ (5)1. The environment is supplied by the shell [see sk (1)].

Arg0, argl, ..., argn are pointers to null-terminated character strings. These
strings constitute the argument list available to the new process. By conven-
tion, at least argd must be present and point to a string that is the same as
path (or its last component).

Argv is an array of character pointers to null-terminated strings. These strings
constitute the argument list available to the new process. By convention, argy
must have at least one member, and it must point to a string that is the same
ds path (or its last component}. Argy is terminated by a null pointer.

Envp is an array of character pointers to null-terminated strings, These strings
constitute the envircnment for the new process. Emvp is terminated by a null
pointer. For exec! and execv, the C run-time start-off routine places a pointer
to the environment of the calling process in the glabal celi:

extern char s*environ;
and it is used to pass the environment of the calling process to the new process.

File descriptors open in the calling process remiain open in the new process,
except for those whose close-on-exec flag is set; see fent/(2). For those file
descriptors that remain open, the file pointer is unchanged.

-1-




EXEC(2)

Signals set to terminate the cailing process will be set to terminate the new pro-
cess. Signals set to be ignored by the calling process will be set to be ignored
by the new process. Signals set to be caught by the calling process will be set
to terminate new process; see signal(2),

If the set-user-I mode bit of the new process file is set [see ehmod(2)], exer
sets the effective user ID of the new process to the owner ID of the new process
file. Similarly, if the set-group-ID mode bit of the new process file is set, the
effective group ID of the new process is set to the group ID of the new precess
file. The real user ID and real group ID of the new process remain the same s
those of the calling process.

The shared memory segments attached to the calling process will not be
attached to the new process [see shmop (2)],

Profiling is disabled for the new process; see prafi/ (2).
The new process also inherits the following attributes from the calling process:

nice value [see nice(2)]

process ID

parent process ID

process group ID

semadj values [see semop (2)]

tty group ID [see exir(2) and signaf(2)]

trace flag [see ptrace(2) request 0)]

time left until an alarm clock signal [see alarm(2)]
current working directory

root directory

file mode creation mask [see umask (2]

file size limit [see uiimit (2)]

utime, stime, cutime, and cstime [see times(2)]

Exee will fail and return to the calling process if one or mere of the following

are true:

[ENOENTI One or more components of the new process path name of the
file do not exist.

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

{EACCES] Search permission is denied for a directory listed in the new
process file’s path prefix.

[EACCES] The new process file is not an ordinary file.

[EACCES] The new process file mode denies exccution permission.

[ENOEXEC] The exec is not an execlp or execvp, and the new process file

has the appropriate access permission but an invalid magic
number in its header.

[ETXTBSY] The new process file is a pure procedure (shared text) file that
is currently open for writing by some process.

[ENOMEM] The new process requires more memory than is allowed by the
system-imposed maximum MAXMEM.

[E2BIG] The number of bytes in the new process’s argument list is
greater than the system-imposed limit of 5120 bytes.

[EFAULT] The new process file is not as long as indicated by the size

values in its header,
[EFAULTI] Patk, argv, or envp point to an illegal address.

-9



EXEC(2)

RETURN VALUE
Il exec returns to the calling process an error has occurred; the return value

will be —1 and errno will be set to indicate the error.

SEE ALSO
alarm(2), exit(2}, fork(2), nice(2), ptrace(2), semap(2), signal(2), times(2),

ulimit(2), umask(2), a.out(4), environ{(5).
sh(1) in the Runtime System manual.
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NAME

exit, _exit — terminate process

SYNOPSIS

void exit (status)
int status;
void _exit (status)
int status;

DESCRIPTION

Exir terminates the calling process with the fallowing consequences:

All of the file descriptors open in the calling process are closed.

If the parent process of the calling process is executing a wait, it is
notified of the calling process’s termination and the low order eight bits
{i.e., bits 0377) of status are made available to it; see wair(2).

If the parent process of the calling process is not executing a wait, the
calling process is transformed into a zombie process. A zombie process
is a process that only occupies a slot in the process table. It has no
other space allocated either in user or kernel space. The process iable
slot that it occupies is partially overlaid with time accounting informa-
tion (see <sys/proc.h>) to be used by times.

The parent process ID of all of the calling process’s existing child
processes and zombie processes is set to 1. This means the initializa-
tion process [see intro(2)] inherits each of these processes.

Each attached shared memory segment is detached and the value of
shm_pattach in the data structure associated with its shared memory
identifier is decremented by 1.

For each semaphore for which the calling process has set a semad]
value [see semop(2}], that semadj value is added to the semval of the
specified semaphore.

If the process has a process, text, or data lock, an unlock is performed
[see plock(2)],

An accounting record is written on the accounting file if the system’s
accounting routine is enabled; see acer (2).

If the process ID, ity group ID, and process group ID of the calling pro-
cess are equal, the SIGHUP signal is sent to each process that has a
pracess group ID equal to that of the calling process.

The C function exir may cause cleanup actions before the process exits. The
function _exiz circumvents all cleanup,

SEE ALSO

acet(2),

WARNING

intro{2), plock(2), semop(?), signal(2), wait(2).

See WARNING in signal(2).
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fent] - file control

SYNOPSIS
#include <fentl.h>

int fentl (fildes, emd, arg)
int fildes, emd, arg;

DESCRIPTION
Fentl provides for control over open files. Fildes is an open file descrip-

tor obtained from a creat, open, dup, fenil, or pipe system call.

The commands available are:

F_DUPFD

F_GETFD

F_SETFD

F_GETFL
F_SETFL

F_GETLK

F_SETLK

F_SETLEW

Return a new file deseriptor as follows;

Lowest numbered available file descriptor greater than
or equal to arg.

Same open file (or pipe) as the original file.

Same file pointer as the original file (i.e, both file
deseriptors share one file pointer).

Same access mode (read, write, or read/write).

" Bame file status flags (i.e, both file descriptors share

the same file status flags).

The close-on-exec flag associated with the new file
descriptor is set to remain open across exec(2) system
calls.

Get the close-on-exee flag associated with the file
descriptor fildes. If the low-order bit is 0, the file will
remain open across exec; otherwise, the file will be
closed upon execution of emwec.

Set the close-on-exec flag associated with fildes to the
low-order bit of arg (0 or 1 as above).

Get file status flags.

Set file status flags to arg. Only certain flags ean be
set; see fentl(b).

Get the first lock which blocks the lock description given
by the variable of type struct flock pointed to by arg.
The information retrieved overwrites the information
passed to fontl in the flock structure. If no lock is found
that would prevent this lock from being ecreated, then
the structure is passed back unchanged except for the
lock type which will be set to F_UNLCK.

Set or clear a file segment lock according to the variable
of type struct flock pointed to by arg [see fentl(5)]. The
cmd F_SETLK is used to establish read (F_RDLCK) and
write (F_WRLCK) locks, as well as to remove either type
of lock (F_UNLCK). If a read or write lock cannot be set,

fentl will return immediately with an error value of -1.

This emd is the same as F_SETLK, except that if a read
or write lock is blocked by other locks, the process will
sleep until the segment is free to be locked.
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A read lock prevents any process from write-locking the protected area.
More than one read lock may exist for a given segment of a file at a given
time. The file deseriptor on which a read lock is being placed must have
been opened with read access.

A write lock prevents any process from read-locking or write-locking the
protected area. Only one write lock may exist for a given segment of a
file at a given time. The file descriptor on which a write lock is being
placed must have been opened with write access.

The structure flock deseribes the type ([_type), starting offset (I_whence),
relative offset {I_start), size (L_len), and process id (I_pid) of the segment
of the file fo be affected. The process id field is only used with the
F_GETLE emd to return the value for a blocking lock. Locks may start
and extend beyond the current end of a file, but may not be negative rela-
tive to the beginning of the file. A lock may be set to always extend to
the end of file by setting I len to zero (0). If such a lock alse has I_start
set to zero (0), the whole file will be locked. Changing or unlocking a seg-
ment from the middle of a larger locked segment leaves two smaller seg-
ments for either end. Locking a segment that is already locked by the
calling process causes the old lock type to be removed and the new lock
type to take affect. All locks associated with a file for a given process
are removed when a file deseriptor for that file is closed by that process
or the process holding that file descriptor terminates. Locks are not
inherited by a child process in a fork(2) system call.

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

[ERBADF] Fildes is not a valid open file descriptor.

[EMFILE] Cmd is F_DUPFD and 20 file deseriptors are currently
open.

[EINVAL]) Cmd is F_DUPFD and arg is negative, greater than or
equal to 20.

[EINVAL] Cmd is F_GETLE, F_SETLEK, or F_SETLKW and arg or the

data it points to is not valid.

[EACCESS] Cmd is F_SETLK, the type of lock (I_type) is a read
{F_RDLCK) or write (F_WRLCK) lock, and the segment of
a file to be locked is already write-locked by another pro-
cess, or the type is a write lock and the segment of a file
to be locked iz already read- or write-locked by another
Drocess.

[EMFILE] Cmd is F_SETLK or F_SETLKW, the type of lock ig a read
or write lock and there are no more file-locking headers
available (too many files have segments locked).

[ENOSEC] Cmd is F_SETLK or F_SETLKW, the type. of lock is a read
or write lock and there are no more file-locking headers
available (too many files have segments locked) or there
are no more record locks available (too many file seg-
ments locked).

[EDEADLK) Cmd is F_SETLK, when the lock is blocked by some lock
from another process and sleeping (waiting) for that lock
to become free; this causes a deadlock situation.

SEE ALSO
close(2), exec(2), open(2), fentl(5).
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RETURN VALUE
Upon successful completion, the value returned depends on emd as fol-

lows:
! F_DUPFD A new file deseriptor.
| F_GETFD Value of flag (only the low-order bit is defined).
i F_SETFD Value other than -1.
O F_GETFL Value of file flags.
- F_SETFL Value other than -1.
F_GETLK Value other than -1.
F_SETLK Value other than -1.
i - - - F_SETLEW. - -Value other-than.-1.-

0therw1se a value of -1 is returned and errno is set to 1nd1cate the error.

)
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NAME
fork - create a new process

SYNOPSIS
int fork {)

DESCRIPTION
Fork causes creation of 2 new process. The new process (child process) is
an exact copy of the calling process (parent process). This means the
child process inherits the following attributes from the parent process:

environment

close-on-exec flag [see exec(2))

signal-handling settings (i.e, SIG_DFL, SIG_ING, function
address)

set-user-ID mode bit

set-group-ID mode bit

profiling on/off status

nice value [see nice(2)]

all attached shared memory segments [see shmop(2)]
process group ID . )

tty group ID {see exit(2) and signal(2)]

trace flag [see ptrace(2) request 0]

time left until an alarm clock signal [see alarm(2))
current working directory

root directory

file mode creation mask [see umask(2)]

file size limit [see ulimit(2)]

The child process differs from the parent process in the following ways:
The child process has a unique process ID.

The child process has a different parent process ID (i.e., the pro-
cess ID of the parent process).

The child process has its own copy of the parent’s file deseriptors.
Each of the child’s file descriptors shares a common file pointer
with the corresponding file descriptor of the parent.

All semadj values are cleared [see semop(2)].

Process locks, text locks and data locks are not inherited by the
child [see ploek(2)].

The child process’s utime, stime, cutime, and estime are set to 0,
the time left until an alarm clock signal is reset to 0.

Fork will fail and no child process will be ereated if one or more of the
following are true:

[EAGAIN] The system-imposed limit on the total number of
processes under execution would be exceeded.

[EAGAIN] The system-imposed limit on the total number of
processes under execution by a single user would be
exceeded.

RETURN VALUE
Upon successful completion, fork returns a vaiue of 0 to the child process
and returns the process ID of the child process to the parent process.
Otherwise, a value of -1 is returned to the parent process, no child pro-
cess is created, and errno is set to indicate the error.



