




















































































































































































































































































































































































































































































































































































































































































































unlink(2)

NAME

unlink(2)

unlink — remove directory entry

SYNOPSIS
int unlink (path)
char *path;

DESCRIPTION

unlink removes the directory entry named by the path name

referenced by path.

‘When all links to a file have been removed and no process has the
file open, the space occupied by the file is freed and the file ceases
to exist. If one or more processes have the file open when the last
link is removed, the removal is postponed until all references to
the file have been closed.

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 named file is unlinked unless one or more of the following are

true:
[ENOTDIR]

[EPERM]

[ENAMETOOLONG]

[ELOOP]

{ENOENT]
[EACCES]

[EACCES]

[EISDIR]
[EBUSY]

A component of the path prefix is not a
directory.

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

A component of a pathname exceeded
NAME MAX characters, or an entire path-
name exceeded PATH_MAX.

Too many symbolic links were encoun-
tered in translating a pathname.

The named file does not exist.

Search permission is denied for a com-
ponent of the path prefix.

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

The named file is a directory.

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

[EROFS]
[EFAULT]

SEE ALSO

unlink(2)

The entry to be unlinked is the last link to a
pure procedure (shared text) file that is be-
ing executed.

Note: 1f you are running an NFS
system and you are accessing a
shared binary remotely, it is possi-
ble that you will not get this
errno.

The directory entry to be unlinked is part
of a read-only file system.

path points outside the process’s allocated
address space.

rm(1), rmdir(l), close(2), 1ink(2), open(2), rmdir(2).
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NAME
unmount — remove a file system

SYNOPSIS
unmount (name)
char *name;

DESCRIPTION
unmount is used to unmount all non-System V file systems.
umount is used to unmount System V file systems only (see
umount(2)).

unmount announces to the system that the directory name is no
longer to refer to the root of a mounted file system. The directory
name reverts to its ordinary interpretation.

RETURN VALUE
unmount returns 0 if the action occurred; —1 if if the directory is

inaccessible or does not have a mounted file system, or if there are
active files in the mounted file system.

ERRORS
unmount may fail with one of the following errors:
[EINVAL] The caller is not the superuser.
[EINVAL] name is not the root of a mounted file system.
[EBUSY] A process is holding a reference to a file locat-
ed on the file system.
SEE ALSO
fsmount(2), mount(3), umount(2).
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
ustat — get file system statistics

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

int ustat (dev, buf)
int dev;
struct ustat *buf;

DESCRIPTION
ustat returns information about a mounted file system. dev is a
device number identifying a device containing a mounted file sys-
tem. bufis a pointer to a ustat structure that includes to follow-
ing elements:

daddr_t f_tfree; /* Total free blocks */

ino_t £ tinode; /* Number of free inodes */

char f fname[6]; /* Filsys name */

char f fpack[6]; /* Filsys pack name */
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
ustat will fail if one or more of the following are true:

[EINVAL] dev is not the device number of a device con-
taining a mounted file system.
[EFAULT] buf points outside the process’s allocated ad-
dress space.
SEE ALSO

stat(2), statfs(2), £s(4).
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NAME
ut ime — set file access and modification times

SYNOPSIS
#include <sys/types.h>
#include <utime.h>
int utime (path, times)
char *path;
struct utimbuf *times;

DESCRIPTION
utime sets the access and modification times of the named file.
The pointer path points to a pathname for naming a file.

If times is NULL, the access and modification times of the file are
set to the current time. A process must be the owner of the file or
have write permission to use ut ime in this manner.

If times is not NULL, times is interpreted as a pointer to a
utimbuf structure and the access and modification times are set
to the values contained in the designated structure. Only the own-
er of the file or the superuser may use ut ime this way.

The times in the following structure, defined in <utime.h> are
measured in seconds since 00:00:00 GMT, January 1, 1970.

struct utimbuf {

time t actime; /* access time */
time_t modtime; /* modification time */
};
RETURN VALUE

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

ERRORS
utime will fail if one or more of the following is true.
[ENOENT] The named file does not exist.
[EPERM] A pathname contains a character with the

high-order bit set.

[ENAMETOOLONG] A component of a pathname exceeded
NAME MAX characters, or an entire path-
name exceeded PATH_MAX.

[ELOOP] Too many symbolic links were encoun-
tered in translating a pathname.
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[ENOTDIR]
[EACCES]

[EPERM]

[EACCES]

[EROFS]
[EFAULT]
[EFAULT]

SEE ALSO
stat(2).
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A component of the path prefix is not a
directory.

Search permission is denied by a com-
ponent of the path prefix.

The effective user ID is not superuser and
not the owner of the file and times is not
NULL.

The effective user ID is not superuser and
not the owner of the file, times is NULL,
and write access is denied.

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

times is not NULL and points outside the
process’s allocated address space.

path points outside the process’s allocated
address space.
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NAME

uvar(2)

uvar — return system-specific configuration information

SYNOPSIS

#include <sys/var.h>

int uvar (v)
struct var *v;

DESCRIPTION

uvar returns system-specific configuration information contained
in the kernel. The information returned contains table sizes, mask
words, and other system-specific information for programs such as

ps(l).

Presently, a maximum of 512 bytes of information is returned.
The structure variable v points to the var structure.

struct var {
int
int
int
char*
int
char*
int
char*
int
char*
int
char*

int
int

int
int

int

v_buf;
v_call;

v_inode;
ve_inode;
v_file;

ve file;
v_mount;
ve_mount;
v_proc;

ve_proc;
v_text;

ve_text;

v_clist;
v_sabuf;

v_maxup;
v_cmap;

v_smap;

/*
/*

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

/*
/*

/*
/*
/*

Number of system buffers */
Maximum number of
simultaneous callouts */
Maximum number of incore
inodes */

Pointer to last incore
inode table */

Maximum number of open
files */

Pointer to last open
file table */

Maximum number of file
systems mountable */
Pointer to last mounted
file system table */
Maximum number of
processes */

Pointer to last process
table */

Maximum number of shared
text segments */

Pointer to last shared
text segment table */
Maximum number of clists */
Maximum number of system
activity buffers */
Maximum number of user
processes */

Size of core memory
allocation map */

Size of swap memory
allocation map */
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int
int

int
int

int
int
int
int
int
int
int
int
int
int
int
int

int

v_hbuf;
v_hmask;

v_flock;
v_phys;

v_clsize;
v_txtrnd;
v_bsize;
v_cxmap;
v_clktick
v_hz;
v_usize;
v_pageshift;
v_pagemask;
v_segshift;
v_segmask;
v_ustart;

v_uend;

char* ve_call;

int
int
int

int
int

int
int

v_stkgap;
v_cputype;
v_cpuver;

v_mmutype;
v_doffset;

v_kvoffset;
v_svtext;

char* ve_svtext;

int
int

int
int
int
int
int
int
int
int

int
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v_pbuf;
v_nscatload;

v_udot;
v_region;
V_sptmap;
v_vhndfrac;

v_maxpmem;
v_nmbufs;
v_npty;
v_maxcore;

v_maxheader;

/*
/*

/*
/*

/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/%

/*

/*
/*
/*
/*

/*
/*
/*
/*

/*

/*
/*

/*
/*
/*
/*

/*
/*
/*
/*

/*

uvar(2)

Maximum number of buffer
headers */

Maximum number of buffer
headers - 1 */

Maximum number of file locks */
Maximum number of simultaneous
phys calls */

Click size */

Number of clicks per segment */
Block size */

Context map size */

Clock tick */

Hz */

Size of user structure */

Page shift */

Page mask */

Segment shift */

Segment mask */

Starting virtual address for
user program */

Ending virtual address for
user program */

Pointer to last callout table */
Obsolete */

CPU type (1=68000) */

CPU version ID

(1=68000, 2=68010, 3=68020) */
MMU type

(l1=none, 2=SUN, 3=68451) */
Data offset */

Kernel virtual offset */
Maximum number of text
loitering segments */

Pointer to last text

loitering segment

in table */

Maximum number of buffers

for physio */

Maximum number of entries

in scatter map */

Address of user structure */
Number of memory regions */
Size of system virtual space */
Fraction of MAXMEM to set a
limit for running vehand */
Maximum physical memory to use */
Buffers for networking */
Number of pseudo tty’s */
Space used by kernel’s heap
(.../GEN/sys/heap_kmem.c) */
Headers used by kernel’s heap
(.../GEN/sys/heap kmem.c) */



uvar(2)

int
int
int
int
int
int
int
int
int
int
char
int
int
int

}r

RETURN VALUE

v_nstream;
v_nqueue;
v_nblk4096;
v_nblk2048;
v_nblk1024;
v_nblk512;
v_nblk256;
v_nblk64;
v_nblklé;
v_nblk4;
*ve proctab
v_slice
v_sbufsz

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

v_fil11(128-67]/*

Number
Number
Number
Number
Number
Number
Number
Number
Number
Number

of
of
of
of
of
of
of
of
of
of

uvar(2)

stream heads */

stream queues */

of 4K stream blocks */
of 2K stream blocks */
1K stream blocks */

512K stream blocks */
256K stream blocks */
64K stream blocks */

16 byte stream blocks */
4 byte stream blocks */

&proc[0] */

a process’s time slice */
system buffer’s sizes */

sized to make var 512 bytes */

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

ERRORS

uvar will fail if

[EFAULT]

SEE ALSO
ps(l).

v points to an illegal address.
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NAME
wait — wait for child process to stop or terminate

SYNOPSIS
int wait (stat_loc)
int *stat_loc;

int wait ((int*)0)

DESCRIPTION
wait suspends the calling process until one of the immediate
children terminates or until a child that is being traced stops, be-
cause it has hit a break point. The wait system call will return
prematurely if a signal is received and if a child process stopped
or terminated prior to the call on wait, return is immediate.

If stat_loc (taken as an integer) is nonzero, 16 bits of information
called status are stored in the low order 16 bits of the location
pointed to by stat_loc. status can be used to differentiate between
stopped and terminated child processes and if the child process
terminated, status identifies the cause of termination and passes
useful information to the parent. This is accomplished in the fol-
lowing manner:

If the child process stopped, the high order 8 bits of status
will contain the number of the signal that caused the process
to stop and the low order 8 bits will be set equal to 0177.

If the child process terminated due to an exit call, the low
order 8 bits of status will be zero and the high order 8 bits
will contain the low order 8 bits of the argument that the
child process passed to exit; see exit(2).

If the child process terminated due to a signal, the high order
8 bits of status will be zero and the low order 8 bits will con-
tain the number of the signal that caused the termination. In
addition, if the low order seventh bit (i.e., bit 200) is set, a
‘“‘core image’’ will have been produced; see signal(3).

If a parent process terminates without waiting for its child
processes to terminate, the parent process ID of each child process
is set to 1. This means the initialization process inherits the child
processes; see int ro(2).
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RETURN VALUE
If wait returns due to the receipt of a signal, a value of —1 is re-
turned to the calling process and errno is set to EINTR. If
wait returns due to a stopped or terminated child process, the
process ID of the child is returned to the calling process. Other-
wise, a value of —1 is returned and errno is set to indicate the er-

IOT.
ERRORS
wait will fail and return immediately if one or more of the fol-
lowing are true:
[ECHILD] The calling process has no existing unwaited-
for child processes.
SEE ALSO

exec(2), exit(2), fork(2), intro(2), pause(2),
ptrace(2), wait3(2N), signal(3).

WARNINGS
See WARNINGS in signal(3).
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NAME
wait3 — wait for child process to stop or terminate

SYNOPSIS
#include <sys/wait.h>

int wait3 (status, options, 0)
union wait *status;
int options;

DESCRIPTION
wait3 provides an interface for programs which must not block
when collecting the status of child processes. The status parame-
ter 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 children of the current pro-
cess that are stopped due to a SIGTTIN, SIGTTOU, SIGTSTP,
or SIGSTOP signal should also have their status reported (WUN-
TRACED).

When the WNOHANG option is specified and no processes wish to
report status, wait 3 returns a pid of 0. The WNOHANG and WUN-
TRACED options may be combined by ORing the two values.

The declaration of ‘‘union wait’ is found in
<sys/wait.h> The third argument, 0, is a placeholder. The
‘‘normal case’’ is the same as wait(2).

RETURN VALUE
wait3 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.

SEE ALSO
exit(2), wait(2).
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NAME
write, writev — write on a file

SYNOPSIS
int write (fildes, buf, nbytes)
int fildes;
char *buf;
unsigned nbytes;

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

int writev (fildes, iov, ioveclen)
int fildes;

struct iovec *iov;

int ioveclen;

DESCRIPTION
write attempts to write nbytes bytes from the buffer pointed to
by buf to the file associated with fildes. writev performs the
same action, but gathers the output data from the iovien buffers
specified by the members of the iovec array: iov[0],
iov[1],and soon.

The file descriptor fildes is obtained from a creat, open, dup,
fcntl, pipe, or socket system call.

On devices capable of seeking, the actual writing of data proceeds
from the position in the file indicated by the file pointer. On return
from write, the file pointer is incremented by the number of
bytes actually written.

On devices incapable of secking, writing always starts at the
current position. The value of a file pointer associated with such a
device is undefined.

If the 0 APPEND flag of the file status flags is set, the file pointer
is set to the end of the file prior to each write.

When writing to a pipe (or FIFO), write requests of PIPE_BUF
bytes or less are not interleaved with data from other processes
writing to the same pipe. Writes of greater than PIPE_BUF bytes
may have data interleaved, on arbitrary boundaries, with writes by
other processes.
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RETURN VALUE

On successful completion, the number of bytes actually written is
returned. If the process compatibility flag COMPAT SYSCALL is
set (see setcompat(2)), as in the POSIX environment, and
write-interrupted by a signal after successfully writing some data,
it returns the number of bytes written. If nybytes is 0, write re-
turns 0 and have no other result. Otherwise, —1 is returned and
errno is set to indicate the error.

ERRORS
When attempting to write to a stream when buffer space is not
currently available and if O_NDELAY or O_NONBLOCK is set, the
write returns the number of bytes written before there were no
buffers available. If 0 NDELAY and O_NONBLOCK are clear, the
write blocks until buffers become available.

write fails and the file pointer remains unchanged if one or more
of the following are true:

[EIO) A physical I/O error has occurred or the process is in
a background process group and is attempting to write
to its controlling terminal (see termio(7P)).
TOSTOP is set, the process is not blocking or ignoring
SIGTTOU. The process group of the processes is or-
phaned or the write was to an open device after a
modem disconnect or hangup occurred.

[ENXIO] The device associated with the file descriptor is a
block device file or character device file and the value
of the file pointer is out of range.

[EBADF] The file descriptor, fildes, is not valid and open for
writing.

[EPIPE] and SIGPIPE signal
An attempt is made to write to a pipe that is not open
for reading by any process.

{EFBIG] An attempt was made to write a file that exceeds the
process’s file size limit or the maximum file size. See
ulimit(2).

[EFAULT]
Part of iov or data to be written to the file points out-
side the allocated address space of the process.

[EFAULT]
buf points outside the allocated address space of the
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process.
[EINTR] A signal was caught during the write system call.

[ENOSPC]

Not enough space was left on the device containing
the file.

If the number of bytes specified in a write request exceeds the
available space limit, that is, the per-process file size (see ulim-
it(2)), or exceeds the size of the physical media, only as many
bytes for which there is room will be written. For example, sup-
pose there is space in a file for an additional 20 bytes before
reaching a limit. A write of 512 bytes returns 20. The next write
of a nonzero number of bytes gives a failure return with the fol-
lowing exceptions:

If the file being written is a pipe (or FIFO) and

if the O_NDELAY flag of the file-flag word is set, then writing
to a full pipe (or FIFO) returns a count of 0.

if O_NDELAY is clear, writes to a full pipe (or FIFO) blocks
until space becomes available.

If the file being written is a pipe (or FIFO) and

if O_NONBLOCK is set, write requests for PIPE_BUF or
fewer bytes either succeed completely or return -1 and set
errno to EAGAIN.

if O_NONBLOCK is clear, a write request may block until
space is available.

When writing to a file descriptor (other than a pipe or FIFO) that
supports nonblocking writes and cannot accept data immediately
and if O_NONBLOCK is set, write writes what data it can, re-
turning —1 and setting errno to EAGAIN. If O NONBLOCK is
clear, write blocks until the data is accepted.

SEE ALSO
creat(2), dup(2), fcntl(2), 1seek(2), open(2), pipe(2),
select(2N), socket(2N), ulimit(2).
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dtanh(BF) ..o see tanh(3F)
AUP2(BN) i duplicate a descriptor
ecVt(BC) .ttt convert floating-point number to string
€dataBl) .o e see end(3C)
encryYPE(3C) (i, see crypt(3C)
endBBC) .o last locations in program
endgrent(3C) ....ooiiiiiii e see getgrent(3C)
endmntent(3) ... e see getmntent(3)
endnetent(BN) .....cooiiiiiiiiii see getnetent(3N)
endnetgrent(3N) .......co.ooiiiiiiiiiiii see getnetgrent(3N)
endprotoent(BN) ...t see getprotoent(3N)
endptabent(3).....cccoviiiiiiii s see getptabent(3)
endpwent(3C) . .ioiiiiii e see get pwent(3C)
endrpcent(BN) .o see get rpcent(3N)
endservent(3N) ... see get servent(3N)
endutent(3C) ....ocoiiiiii e see getut(3C)
erandd8(3C) ...t e see drand48(3C)
exf(3M) ... error function and complementary error function
ELECBM) i e see er£(3M)
eXrNO(3C) .o e see perror(3C)
eteXt(BC) ittt e see end(3C)
ethers@3N) ... Ethernet address mapping operations
ether_aton(BN) ..o see ethers(3N)
ether hostton(BN) .........cocoiiiiiiiiiiinin see ethers(3N)
ether_1ine(3N) ..., see ethers(3N)
ether ntoa(3N) ..., see ethers(3N)
ether_ntohost(BN) .........coooiiiiiiiiiiinii see ethers(3N)
eXPBF) e Fortran exponential intrinsic function
exp(3M) ...l exponential, logarithm, power, and square root functions
£absS(BM) .ot see £looxr(3M)
£E1oSe(3S) it close or flush a stream
b e o (] O R OO S PPT see ecvt(3C)
£AoPEN(3S) oniriiii e see fopen(3S)
FEOE(3S) i e see ferror(3S)
ferror(3S) ..o stream status inquiries
FeECh(BX) it e see dbm(3X)
FEIUSHh(3S) ittt e see fclose(3S)
FGete(38) coiriiri i e see getc(3S)
fgetgrent(BC) ..ooiiriiiiii see getgrent(3C)
fgetpwent(3C) ..oiiiiiiiiiiii e see getpwent(3C)
FGETS(38) it e see gets(3S)
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Fi1eno(38) i e see ferror(3S)

Firstkey(3X) i e see dbm(3X)
£10at(BF) .o see ftype(3F)
flooxr(3M) ...l floor, ceiling, remainder, absolute value functions
FMoA(BM) .o e see floox(3M)
FOPEN(3S) .iii i e open a stream
fpathconf(BP) ..o see pathconf(3P)
FPrAntE(BS) (o e see print £(3S)
DU C(3S) e e see putc(3S)
FPUES(3S) e see put s(3S)
Fread(3S) i e binary input/output
Free(3C) oo see malloc(3C)
Free(3X) i s see malloc(3X)
freopen(3S) ..o see fopen(3S)
frexp(3C) ..ooiiiiiii manipulate parts of floating-point numbers
£5canf(3S) it e see scan£(3S)
fseek(3S) oo reposition a file pointer in a stream
FStyPB) oo determine the file-system type

fstypent(BP) oo get file-system-type entry
FEELL(3S) (i s see £seek(3S)
fF£ok(3C) i standard interprocess communication package
FEW(B0) it e e as walk a file tree
FEYPEBF) e explicit Fortran type conversion
FWEIite(3S) i e see fread(3S)
gamma(3M) ... log gamma function
GEVE(BC) i e see ecvt(3C)
getargBBF) ..o return Fortran command-line argument
getc(3S) i get character or word from a stream
getchar(3S) .o e see getc(3S)
getewd(3C) ..ooviiniinnnnn. get the pathname of the current working directory
getenv(BC) ..ooeiiiii e return value for environment name
getenv(3F) ..o return Fortran environment variable
getgrent(3C) ..o, obtain group file entry from a group file
getgrgid(BC) oo see getgrent(3C)
getgrnamBC) ot see getgrent(3C)
getgroupsBP) ..o get the group access list
gethostbyaddr(BN) ... get network host entry
gethostbyname(3N).............cooooiiiiiinnnn, see gethostbyaddr(3N)
getlogin(BC) .ot get login name
getmntent(3) .....ooiiiiiiiiiiiiiiienns get file system descriptor file entry
getnetbyaddr(BN) ..o see getnetent(3N)
getnetbyname(B3N) ........ocoiiiiiiiiiii e see getnetent(3N)
getnetent(BN) ... e get network entry
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getnetgrent(3N) .....cocoeviiiiiiiiiiiii get network group entry

getopt(3C) ooiiiiiiii get option letter from argument vector
getpass(3C) ..o read a password
getprotobyname(3N) ............cooiiiiinnt see getprotoent(3N)
getprotobynumber(3N) ...........ooiiiiiiiineiinns see getprotoent(3N)
getprotoent(BN) ....ooiiiiiiiiiii e get protocol entry
getptabent(3) ......coocoiiiiiiiiii get partition table file entry
GetpPW(3C) i e get name from UID
getpwent(3C) ..oiiiiiii e get the password file entry
getpwnam(3C) ... e see getpwent(3C)
getpwuid(3C) i see getpwent(3C)
getrpcbyname(3N) ... see getrpcent(3N)
getrpcbynumber(3N) ... see getrpcent(3N)
getrpecent(BN) ..o get RPC entry
getrpeport(BN) oo e get RPC port number
et s(3S) it get a string from a stream
getsexrvbyname(BN) ..........ooe see getservent(3N)
getservbyport(3N) ..o see get servent(3N)
getservent(BN) . ..ot get service entry
getut(BC) ..o access utmp file entry
getutent(3C) ..o see getut(3C)
Getutid(3C) (i e see getut(3C)
getutline(3C) .ot see getut(3C)
GetW(BS) oo see getc(3S)
getwd(3) .ovviiiiiiir get current working directory pathname
gmtime(3) ..o see ctime(3)
gsignal(3C) oo see ssignal(3C)
hasmntopt(3) .ooovieiiii SR see getmntent(3)
hereate(3C) i see hsearch(3C)
hdestroy(3C) ..o iiiiii e see hsearch(3C)
hsearch(BC) .....coocoiiiiiiiiiiii manage hash search tables
htonl(3N) .o see byteorder(3N)
htons(BN) .o e see byteorder(3N)
hypot(BM) ..o Euclidean distance function
18BSBE) see abs(3F)
1argeBF) i return command line arguments
1char(BF) oo see ftype(3F)
ZAIMBE) oo e see dim(3F)
AdIntBF) oo see ftype(3F)
1ANINEBE) see round(3F)
AEAXF) s see ftype(3F)
index(3F) ..o return location of Fortran substring
inetBN) oo Internet address manipulation routines
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inet_addr(BN) ...t see inet(3N)

inet _1naof(3N) ......coociiiiiiiiiiii see inet(3N)
inet _makeaddr(BN) ... see inet(3N)
inet_netof(BN) ... see inet(3N)
inet_network(BN) ........ocoiiiiiiiiiii see inet(3N)
inet_ntoa(BN) ... see inet(3N)
initgroups(3) . oo initialize group access list
innetgr(3N) .. see getnetgrent(3N)
insque(3N) ..., insert/remove element from a queue
ANt e see ftype(3F)
1rand(BF) ..o see rand(3F)
15alnum(3C) oo see ctype(3C)
18SA1PHA3C) ouii e e see ctype(3C)
1888C1i(30) ciiiiii e see ctype(3C)
18AattY(BC) i see ttyname(3C)
18entIEL(3C) oo e see ctype(3C)
18Aigait(30) cuiiii s see ctype(3C)
18Graph(30) cuiiii e see ctype(3C)
18ign(BF) o see sign(3F)
1810WeT(3C) 1ottt e see ctype(3C)
1SPrINt(3C) oniiii e see ctype(3C)
1spUNC(3C) . oniniinit e see ctype(3C)
18SPACE(3C) ottt e see ctype(3C)
1SUPPEI(3C) . ouiiiinit e see ctype(3C)
1SXAIgit(30) o e see ctype(30)
FOBM) e e see bessel(3M)
FLBM) i e see bessel(3M)
FNBM) see bessel(3M)
Frand48(3C) ..ot see drand48(3C)
killpg(BN) oo send signal to a process group
13t0l(3C) ceeiiiiiennn, convert between 3-byte integers and long integers
164a030) triii i e see a641(3C)
lapBN) .oooivinennnn, AppleTalk Link Access Protocol (LLAP/ELAP) interface
lap default@BN) ... see lap(3N)
1congd8(3C) i s see drand48(3C)
1daclose(B3X) i see ldclose(3X)
ldahread(3X) ......... read the archive header of a member of an archive file
1daopen(3X) .o see 1dopen(3X)
1dcloseB3X) oo close a common object file
13eXP(3C) it e see frexp(3C)
1dfen(3X) o common object file access routines
ldfhread(3X)......cocovveenenne. read the file header of a common object file
ldgetname(3X) ...... retrieve symbol name for object file symbol table entry
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1ALinit(BX) ioiiiiiii e e eaans see 1dlread(3X)

1d1item(3X) .o e see 1dlread(3X)
ldlread(3X)..... manipulate line number entries of a common object file
function
ldlseek(3X)..... seek to line number entries of a section of a common
object file
1dnlseek(3X) .ioviiiiiiiii see 1dlseek(3X)
1dnrseek(3X) c.iviiiiiiii e see 1drseek(3X)
ldnshread(BX) ....cooiiiiiiiiiiiie e see 1dshread(3X)
1dnsseek(3X) ..ooiiiiiiiiiii e see 1dsseek(3X)
ldohseek(3X)........ seek to the optional file header of a common object file
ldopen(BX) ..cocveviiiieiere e open a common object file for reading
ldrseek(3X) .. seek to relocation entries of a section of a common object file
ldshread(3X)..... read an indexed/named section header of a common
object file
ldsseek(3X) ...... seek to an indexed/named section of a common object file
1dtbindex(3X)..... compute index of a symbol table entry of a common
object file
1ldtbread(3X)...read an indexed symbol table entry of a common object file
ldtbseek(3X).......cceeuenn. seek to the symbol table of a common object file
1en(BF) o return length of Fortran string
1£indBC) i s see Lsearch(3C)
1geBBF) i string comparision intrinsic functions
LGB e e see 1ge(3F)
line_push(3) ..................... routine used to push streams line disciplines
B =Y ) 2 T see 1ge(3F)
LIEBEF) i see 1Lge(3F)
localtime(3) .oviiiiiiiii e see ctime(3)
10CKE(BC) it e record locking on files
10gBF) e Fortran natural logarithm intrinsic function
10GBM) it e see exp(3M)
10gl0@F) ciiiiiiiiiiiiin Fortran common logarithm intrinsic function
10GLOBM) ceinit see exp(3M)
logname(3X) ..oovvevieiiiiiiiei e return login name of user
1ongImp(3C) ot see set jmp(3C)
1randd8(3C) vt e see drand48(3C)
15€arch(3C) v linear search and update
1Shift(BR) ciriii see bool(3F)
TEOLIB(3C) it e e see 13tol(3C)
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intro(3)

NAME

intro(3)

int ro — introduction to subroutines and libraries

SYNOPSIS

#include <stdio.h>
FILE *stdin, *stdout, *stderr
#include <math.h>

DESCRIPTION
This section describes functions found in various libraries, other
than those functions that directly invoke system primitives
(described in Section 2 of this volume). Major collections are
identified by a letter after the section number:

€9

GF)

(M)

BN)

These functions, together with those of Section 2 and
those marked (3S), constitute the Standard C Library
1libe, which is automatically loaded by the C compiler
cc(l). The link editor 14(1) searches this library under
the -1c flag option. Some functions require declarations
that can be included in the program being compiled by
adding the line

#¥include <header-filename>

The appropriate header file is indicated in the synopsis of
a function description.

These functions constitute the Fortran intrinsic function
library 1ibF77 and are automatically available to the
Fortran programmer. They require no special invocation
of the compiler. These functions are flagged with the
(3F) suffix on the associated manual page entries and ap-
pear in their own alphabetically organized subsection at
the end of this section.

These functions constitute the Math Library 1ibm. They
are automatically loaded as needed by the Fortran com-
piler £77(1). They are not automatically loaded by the C
compiler cc(1); however, the link editor searches this li-
brary under the -1m flag option. Declarations for these
functions may be obtained from the header file
<math.h>.

These functions are networking routines and, unless oth-
erwise noted, are found in the Standard C Library
libc.a.
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(3P)  These functions provide POSIX functionality and are
found in libposix.a. The POSIX environment is
described in the A/UX Guide to POSIX and A/UX Pro-
gramming Languages and Tools, Volume 1.

(3X)  These functions pertain to various specialized libraries.
The files in which these libraries are found are given on
the appropriate pages.

(3S) These functions constitute the standard I/0 package. An
introduction to this package follows under the heading
““STANDARD I/O.”” The functions are in the Standard
C Library 1ibc. Declarations should be obtained from
the include file <stdio.h>.

DEFINITIONS

A character is any bit pattern able to fit into a byte on the
machine. The null character is a character with value O,
represented in the C language as \ 0. A character array is a se-
quence of characters. A null-terminated character array is a se-
quence of characters, the last of which is the null character. A
string is a designation for a null-terminated character array. The
null string is a character array containing only the null character.
A null pointer is the value that is obtained by casting 0 into a
pointer. The C language guarantees that this value will not match
that of any legitimate pointer, so many functions that return
pointers return it to indicate an error. NULL is defined as 0 in
<stdio.h>; the user can include an original definition if
<stdio.h> is not being used.

Many groups of Fortran intrinsic functions have *‘generic’’ func-
tion names that do not require explicit or implicit type declara-
tions. The type of the function is determined by the type of its
argument(s). For example, the generic function max returns an
integer value if given integer arguments (max0), a real value if
given real arguments (amax1), or a double-precision value if
given double-precision arguments (dmax1).

STANDARD I/O
The functions described in the entries of subclass (3S) in this
manual provide an efficient, user-level I/O buffering scheme. The
functions are in the library 1ibc and declarations should be ob-
tained from the header file <stdio.h>.
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The I/O function may be grouped into the following categories:
file access, file status, input, output, and miscellaneous. For lists
of the functions in each category, refer to the library sections of
A/UX Programming Languages and Tools, Volume 1. The inline
macros getc(3S) and putc(3S) handle characters quickly. The
macros getchar and putchar, and the higher-level routines
fgetc, fgets, fprintf, fputc, fputs, fread, fscanf,
fwrite, gets, getw, printf, puts, putw, and scanf all
use getc and putc; these macros and routinges can be freely in-
termixed.

A file with associated buffering is called a stream and is declared
to be a pointer to a defined type FILE. fopen(3S) creates cer-
tain descriptive data for a stream and returns a pointer to designate
the stream in all further transactions. Normally, there are three
open streams with constant pointers declared in the <stdio.h>
header file and associated with the standard open files:

stdin standard input file
stdout standard output file
stderr standard error file

Note: Invalid stream pointers cause serious errors, includ-
ing possible program termination. Individual function
descriptions describe the possible error conditions.

A constant NULL (0) designates a nonexistent pointer.

An integer constant EOF (1) is returned upon an end-of-file or er-
ror by most integer functions that deal with streams (see the indi-
vidual descriptions for details).

An integer constant BUFSIZ specifies the size of the buffers used
by the particular implementation.

Any program that uses this package must include the header file of
pertinent macro definitions, as follows:

#include <stdio.h>

The functions and constants mentioned in the (3S) entries are de-
clared in the header file <stdio.h> and need no further declara-
tion. The constants and the following functions are implemented
as macros: getc, getchar, putc, putchar, feof, ferror,
clearerr, and £ileno. Redeclaration of these names is per-
ilous.
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For descriptions and examples of header files, refer to ‘‘The Stan-
dard C Library (1ibc),” ‘“The C Math Library,”’ and ‘“The C
Object Library,”” in A/UX Programming Languages and Tools,
Volume 1.

RPC SERVICE LIBRARY
These functions are part of the Remote Process Control (RPC) ser-
vice library 1ibrpcsve. To have the link editor load this li-
brary, use the —-1rpcsvc option of cc. Declarations for these
functions may be obtained from various include files within
<rpcsvc/* . h>.

RETURN VALUE

Functions in the C and Math Libraries (3C and 3M) may return
the conventional values 0 or tHUGE (the largest-magnitude,
double-precision floating-point numbers; HUGE is defined in the
<math.h> header file) when the function is undefined for the
given arguments or when the value is not representable. In these
cases, the external variable errno (see intro(2)) is set to the
value EDOM or ERANGE. Because many of the Fortran intrinsic
functions use the routines found in the Math Library, the same
conventions apply.

FILES
/1lib/1libc.a
/usr/lib/1ibF77.a
/1lib/libm.a

SEE ALSO
ar(l), cc(l), £77(1), 1d4(1), 1int(1), nm(1), open(2),
close(2), 1seek(2), pipe(2), read(2), write(2),
ctermid(3S), cuserid(3S), fclose(3S), ferror(3S),
fopen(3S), fread(3S), £seek(3S), getc(3S), gets(3S),
popen(3S), print £(3S), putc(3S), put s(3S), scanf(3S),
setbuf(3S), system(3S), tmpfile(3S), tmpnam(3S),
ungetc(3S), math(d).

A/UX Programming Languages and Tools, Volume 1.

WARNINGS
Many of the functions in the libraries call or refer to other func-
tions and external variables described in this section and in Sec-
tion 2 (System Calls). If a program inadvertently defines a func-
tion or external variable with the same name, the presumed library
version of the function or external variable may not be loaded.
The 1int(1) program checker reports name conflicts of this kind
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as ‘‘multiple declarations’’ of the names in question. Definitions
for sections 2, 3C, and 3S are checked automatically. Other
definitions can be included by using the -1 option. (For example,
-1m includes definitions for 1ibm, the Math Library, section
3M). The use of 1int is highly recommended.
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NAME
a641, 164a— convert between long integer and base-64 ASCII
string
SYNOPSIS
long a641l(s)
char *s;

char *164a(l)
long I;

DESCRIPTION
These functions are used to maintain numbers stored in base-64
ASCII characters. This is a notation by which long integers can
be represented by up to 6 characters; each character represents a
“‘digit’’ in a radix-64 notation.

The characters used to represent “‘digits’” are . for 0, / for 1, 0
through 9 for 2-11, A through 2 for 12-37, and a through z for
38-63.

a641 takes a pointer to a null-terminated base-64 representation
and returns a corresponding long value. If the string pointed to
by s contains more than 6 characters, uses the first 6.

164a takes a long argument and returns a pointer to the
corresponding base-64 representation. If the argument is 0, 164a
returns a pointer to a null string,

BUGS
The value returned by 164a is a pointer into a static buffer, the
contents of which are overwritten by each call.
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NAME
abort — generate an IOT fault

SYNOPSIS
int abort ()

DESCRIPTION
abort first closes all open files if possible, then causes an IOT
signal to be sent to the process. This usually results in termination
with a core dump.
It is possible for abort to return control if SIGIOT is caught or
ignored, in which case the value returned is that of the kil1(2)
system call.

DIAGNOSTICS
If SIGIOT is neither caught nor ignored, and the current directory
is writable, a core dump is produced and the message

abort — core dumped

is written by the shell.

SEE ALSO
sdb(1), exit(2), kill(2), signal(3).
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NAME
abort — terminate Fortran program

SYNOPSIS
call abort ()

DESCRIPTION
abort terminates the program which calls it, closing all open
files truncated to the current position of the file pointer.

DIAGNOSTICS
When invoked, abort prints

Fortran abort routine called
on the standard error output.

SEE ALSO
abort(3C).
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NAME
abs — return integer absolute value
SYNOPSIS
int abs (i)
int i;
DESCRIPTION
abs returns the absolute value of its integer operand.
BUGS
In two’s-complement representation, the absolute value of the
negative integer with largest magnitude is returned.
Some implementations trap this error, but others simply ignore it.

SEE ALSO
floor(3M).
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NAME
abs, iabs, dabs, cabs, zabs — Fortran absolute value

SYNOPSIS
integer il, i2
real rl, r2
double precision dpl, dp2
complex cxI, cx2
double complex dxl, dx2

r2=abs (rl)

i2=iabs (il)
i2=abs (il)

dp2=dabs (dpl)
dp2=abs (dpl)

cx2=cabs (cx])
cx2=abs (cxl)

dx2=zabs (dxl)
dx2=abs (dxl)

DESCRIPTION
abs is the family of absolute value functions. iabs returns the
integer absolute value of its integer argument. dabs returns the
double-precision absolute value of its double-precision argument.
cabs returns the complex absolute value of its complex argu-
ment. zabs returns the double-complex absolute value of its
double-complex argument. The generic form abs returns the

type of its argument.
SEE ALSO
flooxr(3M).
1 February, 1990
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NAME
acos, dacos — Fortran arccosine intrinsic function

SYNOPSIS
real rl, r2
double precision dpl, dp2

r2=acos(rl)

dp2=dacos (dpl)
dp2=acos (dpl)

DESCRIPTION
acos returns the real arccosine of its real argument. dacos re-
turns the double-precision arccosine of its double-precision argu-
ment. The generic form acos may be used with impunity be-
cause its argument determines the type of the returned value.

SEE ALSO
trig(3M).

February, 1990 1

Revision C



aimag(3F) aimag(3F)

NAME
aimag, dimag — Fortran imaginary part of complex argument

SYNOPSIS
real r
complex cxr
double precision dp
double complex cxd

r=aimag (cxr)
dp=dimag (cxd)

DESCRIPTION
aimag returns the imaginary part of its single-precision complex
argument. dimag returns the double-precision imaginary part of
its double-complex argument.
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NAME
aint, dint — Fortran integer part intrinsic function

SYNOPSIS
real rl, r2
double precision dpl, dp2

r2=aint (rl)

dp2=dint (dpl)
dp2=aint (dpl)

DESCRIPTION
aint returns the truncated value of its real argument in a real.
dint returns the truncated value of its double-precision argument
as a double-precision value. aint may be used as a generic func-
tion name, returning either a real or double-precision value
depending on the type of its argument.
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NAME
asin, dasin — Fortran arcsine intrinsic function

SYNOPSIS
real ri, r2
double precision dpl, dp2

r2=asin (rl)

dp2=dasin (dpl)
dp2=asin (dpl)

DESCRIPTION
asin returns the real arcsine of its real argument. dasin returns
the double-precision arcsine of its double-precision argument.
The generic form asin may be used with impunity as it derives
its type from that of its argument.

SEE ALSO
trig(3M).
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NAME
assert — verify program assertion

SYNOPSIS
#include <assert.h>

assert (expression)
int expression;

DESCRIPTION
This macro is useful for putting diagnostics into programs. If ex-
pression is false (zero) when assert is executed, assert prints

Assertion failed: expression, file xyz, line nnn

on the standard error output and aborts. In the error message, xyz
is the name of the source file and nnn is the source line number of
the assert statement.

Compiling with the preprocessor option -DNDEBUG (see cpp(1))
or with the preprocessor control statement #define NDEBUG
ahead of the #include <assert.h> statement, StOps asser-
tions from being compiled into the program.

NOTES
assert cannot be used in an expression since it turns into an if
statement.

SEE ALSO
cpp(1), abort(3C).
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NAME
atan, datan — Fortran arctangent intrinsic function

SYNOPSIS
real rl, r2
double precision dpl, dp2

r2=atan(rl)

dp2=datan (dpl)
dp2=atan (dpl)

DESCRIPTION
atan returns the real arctangent of its real argument. datan re-
turns the double-precision arctangent of its double-precision argu-
ment. The generic form atan may be used with a double-
precision argument returning a double-precision value.

SEE ALSO
trig(3M).
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NAME
atan2, datan2 — Fortran arctangent intrinsic function

SYNOPSIS
real rl, r2, r3
double precision dpl, dp2, dp3
r3=atan2(rl, r2)
dp3=datan2 (dpl, dp2)
dp3=atan2 (dpl, dp2)

DESCRIPTION
atan2 returns the arctangent of argl/arg2 as a real value. da-
tan2 returns the double-precision arctangent of its double-
precision arguments. The generic form atan2 may be used with
impunity with double-precision arguments.

SEE ALSO
trig(3M).
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NAME
atof — convert ASCII string to floating-point number

SYNOPSIS
double atof (nptr)
char *nmptr;

DESCRIPTION
atof converts a character string pointed to by nptr to a double-
precision floating point number. The first unrecognized character
ends the conversion. atof recognizes an optional string of white
space characters (blanks or tabs), then an optional sign, then a
string of digits optionally containing a decimal point, then an op-
tional e or E followed by an optionally signed integer. If the
string begins with an unrecognized character, atof returns the
value zero.

atof (str)
is equivalent to
strtod(sir, (char **)NULL)

ERRORS
When the correct value would overflow, atof returns HUGE, and
sets errno to ERANGE. Zero is returned on underflow.

SEE ALSO
scanf(3S), strtod(3C), strtol(3C).
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NAME
atp open, atp close, atp_ sendreq, atp_getreq,
atp_sendrsp, atp_getresp, atp_asynch kind —
AppleTalk Transaction Protocol (ATP) interface

SYNOPSIS
#include <at/appletalk.h>
#include <at/atp.h>
cc [flags] files -1at [libraries)

int atp_open (socket)
at_socket *socket;

int atp_close (fd)
int fd;

int atp_sendreq{(fd, dest, buf, len, userdata, xo,
xo_relt, tid, resp, retry, asynch) ;

int fd;

at_inet_t *dest;

char *buf;

int len, userdata, xo, xo_relt;

u_short *td;

at_resp_t *resp;

at_retry t *retry;

int asynch;

int atp_getreq(fd, src, buf, len, userdata, xo, tid,
bitmap, asynch) ;

int fd;

at_inet_t *src;

char *buf;

int x*len, *userdata, *xo0;

u_short *tid;

u_char bitmap;

int asynch;

int atp_sendrsp (fd, dest, xo, tid, resp) ;
int fd;

at_inet t *dest;

int xo;

u_short tid;

at_resp t *resp;
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int atp_getresp{fd, tid, resp) ;
int fd;
u_short tid;
at_resp_t *resp;
int atp_asynch_kind(fd, tid) ;
int fd;
u_short *tid;
DESCRIPTION
The ATP interface provides applications with access to the ser-
vices of the AppleTalk Transaction Protocol, a transport layer pro-
tocol.

These routines use the following structures, defined in
<at/appletalk.h>.

The at_inet_t structure specifies the AppleTalk internet ad-
dress of a Datagram Delivery Protocol (DDP) AppleTalk socket
endpoint:

typedef struct at_inet ({

u_short net;
at_node node;
at_socket socket;

} at_inet_t;

The at_retry_t structure specifies the retry interval and max-
imum count for a transaction:

typedef struct at_retry {

short interval;
short retries;
u_char backoff;

} at_retry t;
The members of this structure are
interval  The interval in seconds before ATP retries a request.

retries The maximum number of retries for this ATP request.
If retries is AT _INF_RETRY, the request will be re-
peated infinitely.

backoff = The value by which the interval is multiplied on each
retry, to a maximum interval of 16 seconds.

The at_resp_t, defined in <at/atp.h>, specifies buffers to
be used for response data:

typedef struct at_resp {
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u_char : bitmap;
struct iovec resp[ATP_TRESP_MAX] ;
int userdata [ATP_TRESP_MAX];

} at_resp_t;
The members of this structure are

bitmap The bitmap of responses expected and for which
buffers are allocated.

resp An iovec structure describing the response buffers
and their lengths.

userdata  An array of 32-bit words holding the user bytes for
each ATP response.

The atp_open routine opens an ATP AppleTalk socket and re-
turns a file descriptor for use with the remaining ATP calls.

socket A pointer to the DDP socket number to open. If the
AppleTalk socket number is 0, or if socket is NULL,
a DDP socket is dynamically assigned. If non-
NULL, the socket number is returned in socket.

The atp_close routine closes the ATP AppleTalk socket
identified by the file descriptor fd.

The atp_sendreq routine sends an ATP request to another
socket. This call blocks until a response is received. The parame-

ters are

fd The ATP file descriptor to use in sending the request.

dest The AppleTalk internet address of the AppleTalk
socket to which the request should be sent.

buf The request data buffer.

len The size of request data buffer size.

userdata  The user bytes for the ATP request header.

X0 Is true (nonzero) if the request is to be an exactly-
once (XO) transaction.

xo0_relt Is ignored if xo is not set to true. Otherwise, it may
be used to set the release timer value on the remote
end. The default value is
ATP_XO_DEF_REL_TIME. The other permissible
values are: ATP_XO_30SEC, ATP_XO_IMIN,
ATP_XO_2MIN, ATP_XO_4MIN, and
ATP_XO_8MIN. These are declared in the file
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<at/atp.h>. All other values are illegal.

tid On return, the transaction identifier for this transac-
tion. Can be NULL if the caller is not interested in
the transaction identifier.

The atp_sendreq routine requires a pointer to an at_resp_t
structure containing two arrays for the response data: resp, an
eight-enlry iovec array, and userdata, an eight-entry array. The
field iov_base in each iovec entry points to a buffer that will
contain response data. The field iov_len specifies the length of the
buffer. The field bitmap indicates the responses expected; on re-
turn it indicates the responses received.

On return each iov len entry indicates the length of the actual
response data. If the number of responses is lower than expected,
either an end-of-message was received or the retry count was ex-
ceeded. In the latter case, an error is returned. Each userdata en-
try in resp contains the user data for the respective ATP response
packet. The retry pointer specifies the ATP request retry timeout
in seconds and the maximum retry count. If retry is NULL, the
default timeout, ATP_DEF_INTERVAL; the default retries,
ATP_DEF_RETRIES; and a backoff value of 1 are used. The re-
tries parameter of retry can be set to AT _INF_RETRY, in which
case the transaction will be repeated infinitely.

The atp_getreq routine receives an incoming ATP request. It
is completed when a request is received. The parameters are

fd The ATP file descriptor to use in receiving the re-
quest.

src The AppleTalk internet address of the AppleTalk
socket from which the request was sent.

buf The data buffer in which to store the incoming re-
quest.

len The data buffer size.

userdata  Onreturn the user bytes from the ATP request header.
Can be NULL if the caller is not interested in the

userdata.
X0 Is true (nonzero) if the request is an exactly once
(XO) transaction.
tid The transaction identifier for this transaction.
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bitmap The responses expected by the requester.

Because the transaction may require a response, the xo, tid, and
bitmap parameters are always returned.

The atp_sendrsp routine sends an ATP response to another
AppleTalk socket. All response data is passed in one
atp_sendrsp call. In the case of an XO transaction, the call
does not return until a release is received from the requester or the
release timer expires. In the latter case an error is returned. The
parameters are

fd The ATP file descriptor to use in sending the
response.

dest The AppleTalk internet address of the AppleTalk
socket to which the response should be sent.

tid The transaction identifier for this transaction.

x0 Is true (nonzero) if the response is an exactly once

(XO) transaction.

The atp_sendrsp routine requires a pointer to an at_resp_t
structure containing two arrays for the response data: resp, an
eight-entry iovec array, and userdata, an eight-entry array. The
field iov_base in each iovec entry points to a buffer containing
response data. The field iov_len specifies the length of the
response data. Each userdata entry in resp contains the user data
to be sent with the respective ATP response packet. The bitmap
field indicates the responses to be sent.

ERRORS
All routines return —1 on error with a detailed error code in
errno. For additional errors returned by the underlying DDP
module, see ddp(3N). The error messages are

[(EAGAIN] The request failed due to a temporary resource
limitation; try again. When this error occurs,
no XO transaction is initiated.

[EINVAL] The dest, len, resp, or retry parameter was in-
valid.
[ENOENT] The request was an attempt to send a response

to a nonexistent transaction.

[ETIMEDCUT] The request exceeded the maximum retry
count.
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[EMSGSIZE]

WARNINGS

atp(3N)

The response was larger than the buffer, or
more responses were received than expected;
truncated to  available buffer  space
(atp_sendreq).

The request buffer is too small for request data;
truncated (atp_getreq).

The response is too large; maximum is
ATP_DATA_SIZE bytes (atp_sendrsp).

The parameter asynch and the routines atp getresp and
atp_asynch_kind allow asynchronous sending and receiving
of ATP requests. Asynchronous requests are not currently sup-
ported, so set asynch to 0 to indicate synchronous operation.

The length of each response buffer, specified in iov_len, is
overwritten by the actual response length when atp_sendreq

returns.
SEE ALSO

ddp(3N), nbp(3N), pap(3N), rtmp(3N); Inside AppleTalk;
*AppleTalk Programming Guide,’’ in A/UX Network Applications

Programming.
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NAME

30, 31, jn, y0, yv1, yn— Bessel functions
SYNOPSIS

#include <math.h>

double 3jO (x)
double x;

double jl(x)
double x;

double jn(n, Xx)
int n;
double x;

double yO0 (x)
double x;

double y1 (x)
double x;

double yn(n, x)
int n;
double x;

DESCRIPTION
30 and j1 return Bessel functions of x of the first kind of orders O
and 1 respectively. jn returns the Bessel function of x of the first
kind of order n.

v 0 and y1 return the Bessel functions of x of the second kind of
orders 0 and 1 respectively. yn returns the Bessel function of x of
the second kind of order n. The value of x must be positive.

ERRORS
Nonpositive arguments cause y0, y1, and yn to return the value
—HUGE and to set errno to EDOM. In addition, a message indi-
cating DOMATIN error is printed on the standard error output.

Arguments too large in magnitude cause j0, j1, y0 and y1 to re-
turn zero and set errno to ERANGE. In addition, a message in-
dicating TLOSS error is printed on the standard error output.

NOTES
These error-handling procedures may be changed with the func-
tion matherr(3M).
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SEE ALSO
matherr(3M).
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NAME
blt, blt512 — block transfer data

SYNOPSIS
int blt(to, from, count)
char *to;
char *from;
int count;

int blt512 (to, from, count)
char *to;
char *from;
int count;
DESCRIPTION

blt does a fast copy of count bytes of data starting at address
from to address to.

blt512 does a fast copy of count number of consecutive 512
byte units starting at address from to address fo.

SEE ALSO
memory(3).
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NAME
and, or, xor, not, lshift, rshift — Fortran bitwise
boolean functions

SYNOPSIS
integer i, j, k
real a, b, ¢
double precision dpl, dp2, dp3

k=and (i, j)
c¢=or(a, b)
j=xor (i, a)
J=not (i)
k=1shift (i, j)
k=rshift (i, J)

DESCRIPTION
The generic intrinsic boolean functions and, or, and xor return
the value of the binary operations on their arguments. not is a
unary operator returning the one’s complement of its argument.
lshift and rshift return the value of the first argument shift-
ed left or right, respectively, the number of times specified by the
second (integer) argument.
The boolean functions are generic, i.e., defined for all data types
as arguments and return values. Where required, the compiler
generates appropriate type conversions.

NOTES

Although defined for all data types, use of boolean functions on
non-integer data is not productive.

BUGS
The implementation of the shift functions may cause large shift
values to deliver unexpected results.
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NAME
bsearch — binary search a sorted table

SYNOPSIS
#include <search.h>

char *bsearch (key, base, nel, width, compar)
char *key;

char *base;

unsigned nel, width;

int (*compar) () ;

DESCRIPTION
bsearch is a binary search routine generalized from Knuth
(6.2.1) Algorithm B. It returns a pointer to a table indicating
where a datum may be found. The table must be previously sorted
in increasing order according to a provided comparison function.
The pointer key points to a datum instance to be sought in the
table; base points to the element at the base of the table; nel is the
number of elements in the table; width is the width of an element
in bytes (the sizeof (*key) should be used for width); compar
is the name of the comparison function which is called with two
arguments that point to the elements being compared. The func-
tion must return an integer less than, equal to, or greater than 0,
depending on whether or not the first argument is to be considered
less than, equal to, or greater than the second.

EXAMPLES
The example following searches a table that contains pointers to
nodes consisting of a string and its length. The table is ordered al-
phabetically on the string in the node pointed to by each entry.
This code fragment reads in strings and either finds the
corresponding node and prints out the string and its length, or
prints an error message.

#include <stdio.h>
#include <search.h>

#define TABSIZE 1000

struct node { /* these are stored in the table */
char *string;
int length;

}:
struct node table[TABSIZE]; /* table to be searched */
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struct node /*ncde_ptr, node;
int node_compare( ); /* routine to compare 2 nodes */
char str space([20]; /* space to read string into */

node.string = str_ space;
while (scanf("%$s", node.string) != EOF) ({
node_ptr = (struct node *)bsearch((char *) (&node),
(char *)table, TABSIZE,
sizeof (struct node), node_compare);
if (node ptr != NULL) ({
(void)printf("string = %20s, length = %d\n",
node ptr->string, node ptr->length);
} else {
(void) printf ("not found: %s\n", node.string);

}

}

/%
This routine compares two nodes based on an
alphabetical ordering of the string field.

*x/

int

node_compare (nodel, node2)

struct node *nodel, *node2;

{

return strcmp (nodel->string, node2->string);

}

NOTES
The pointers to the key and the element at the base of the table
should be of type pointer-to-element, and cast to type pointer-to-
character.

The comparison function need not compare every byte, so arbi-
trary data may be contained in the elements in addition to the
values being compared. .

Although declared as type pointer-to-character, the value returned
should be cast into type pointer-to-element.

RETURN VALUE
A NULL pointer is retumed if the key cannot be found in the
table.
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SEE ALSO
hsearch(3C), 1search(3C), gsort(3C), tsearch(3C).
Donald Knuth, The Art of Computer Programming: Volume 3,
Sorting and Searching.
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NAME
bcopy, bemp, bzero — bit and byte string operations
SYNOPSIS
#include <sys/param.h>
int bcopy (bl, b2, length)
char *bl, *b2;
int length;
int becmp (b1, b2, length)
char *bl, *b2;
int length;
int bzero (b, length)
char *b;
int length;
DESCRIPTION
The macro beopy, and the functions bcmp and bzero operate
on variable length strings of bytes. They do not check for null
bytes as the routines in st ring(3C) do.

bcopy copies length bytes from string b1 to the string b2.
bemp compares byte string b1 against byte string b2, returning
zero if they are identical, nonzero otherwise. Both strings are as-
sumed to be length bytes long.
bzero places length 0 bytes in the string bl.

FILES
/usr/include/sys/param.h

BUGS
The bemp and beopy routines take parameters backwards from
strcmp and strcpy.

SEE ALSO
memory(3C), st ring(3).
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NAME
htonl, htons, ntohl, ntohs — convert values between
host and network byte order

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

u_long htonl (hostlong) ;
u_long hostlong;

u_short htons (hostshort) ;
u_short hostshort;

u_long ntohl (netlong) ;
u_long netlong;

u_short ntohs (netshort) ;
u_short netshort;

DESCRIPTION
These macros convert 16 and 32 bit quantities between network
byte order and host byte order. On machines in the Motorola
68000-family such as the Macintosh II, these routines are defined
as null macros in the include file <netinet/in.h>,

These routines are most often used in conjunction with Internet
addresses and ports as returned by get servent(3N).

SEE ALSO
getservent(3N).

February, 1990 1

Revision C



cfgetospeed(3P) cfgetospeed(3P)

NAME
cfgetospeed, cfgetispeed, cfsetospeed, cfsetispeed —
get or set the value of the output and input baud rate

SYNOPSIS
#include <termios.h>

speed_t cfgetospeed (termio_p)
struct termios *termio_p;

speed_t cfgetispeed (termio_p)
struct termios *termio p;

cfsetospeed (termio_p, speed)
struct termios *termio p;
speed_t speed;

cfsetispeed (termio_p, speed)
struct termios *termio p;
speed_t speed;

DESCRIPTION
These routines are used for getting and setting the input and output
baud rate. A/UX® does not support different values for the input
and output baud rate; cfsetispeed and cfsetospeed
change both the input and output baud rate.

cfgetospeed returns the output baud rate stored in the ¢_cflag
that is referenced by termio_p.

cfgetispeed returns the input baud rate stored in the c_cflag
that is referenced by termio_p.

The following baud- rate values are supported for the value of
speed:

BO Hang up
BS0 50 baud
B75 75 baud
B110 110 baud
B134 134 baud
B150 150 baud
B200 200 baud
B300 300 baud
B600 600 baud
B1200 1200 baud
B1800 1800 baud
B2400 2400 baud
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B4800 4800 baud
B9600 9600 baud
B19200 19200 baud
B38400 38400 baud

cfsetospeed sets the baud rate stored in ¢_cflag that is refer-
enced by termio_p to speed. BO is used to terminate the connec-
tion. If BO is specified, the modem control lines are no longer as-
serted.

cfsetispeed sets the baud rate stored in ¢_cflag that is refer-
enced by termio_p to speed. If speed is O, the baud-rate is not
changed.

For any particular hardware, unsupported baud rate changes are
ignored.

cfsetispeed and cfsetospeed only modify the termios
structure. For the baud rate changes to take place,
tcsetattr(3P) must be called with the modified structure as an
argument.

RETURN VALUE
cfgetispeed and cfgetospeed return the appropriate baud
rate. On successful completion, cfsetispeed and
cfsetospeed return 0. If an error is detected, c£setospeed
and cfsetispeed return —1 and set errno to indicate the er-
ror.

ERRORS
If the following condition occurs, cfsetispeed and
cfsetospeed return —1 and set errno to the corresponding
value:

[EINVAL] speed specifies an invalid baud rate.

SEE ALSO
termios(7P), tcgetattr(3P).
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NAME

charcvt — convert the character code to another encoding
scheme

SYNOPSIS
#include <intl.h>

charcvt(c, conv)
int ¢;
int conv;

DESCRIPTION
charcvt returns a character code that has been conve.ted from
the given character code represented in ¢. The value of conv con-
tains a value defining how ¢ is to be converted from one
character-set encoding scheme to another. The current values of
conv are:

1ToM Convert from ISO encoding to Macintosh® encoding.
MTOI  Convert from Macintosh encoding to ISO encoding.

RETURN VALUE
charcvt retums -1 if there is no equivalent character in the other
character set.

SEE ALSO
mactoiso(l), maccodes(s), isocodes(d).
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NAME
clock — report CPU time used

SYNOPSIS
long clock()

DESCRIPTION
clock returns the amount of CPU time (in microseconds) used
since the first call to clock. The time reported is the sum of the
user and system times of the calling process and its terminated
child processes for which it has executed wait(2) or
system(3S).

SEE ALSO
times(2), wait(2), system(3S).

BUGS
The value returned by clock is defined in microseconds for com-
patibility with systems that have CPU clocks with much higher
resolution. Because of this, the value returned wraps around after
accumulating only 2,147 seconds of CPU time (about 36 minutes).
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NAME
conjg, dconjg — Fortran complex conjugate intrinsic
function
SYNOPSIS
complex cxl, cx2
double complex dxl, dx2
cx2=conjg(cx1)
dx2=dconjg(dx1)

DESCRIPTION
conjg returns the complex conjugate of its complex argument.
dconijg retumns the double-complex conjugate of its double-
complex argument.
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NAME
toupper, tolower, toupper, _tolower, toascii
— translate characters

SYNOPSIS
#include <ctype.h>

int toupper (c)
int ¢;

int tolower (c)
int ¢;

int _toupper (c)
int ¢;

int _tolower(c)
int ¢;

int toascii (c¢)
int c;

DESCRIPTION
toupper and tolower have as domain the range of getc(35):
the integers from —1 through 255. If the argument of toupper
represents a lowercase letter, the result is the corresponding up-
percase letter. If the argument of tolower represents an upper-
case letter, the result is the corresponding lowercase letter. All
other arguments in the domain are returned unchanged.

The macros _toupper and _tolower accomplish the same
thing as toupper and tolower but have restricted domains and
are faster. _toupper requires a lowercase letter as its argument;
its result is the corresponding uppercase letter. The macro _to-
lower requires an uppercase letter as its argument; its result is
the corresponding lowercase letter. Arguments outside the
domain cause undefined results.

The toascii macro yields its argument with all bits turned off
that are not part of a standard ASCII character; it is intended for
compatibility with other systems.

SEE ALSO
ctype(3C), getc(3S).
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NAME
cos, dcos, ccos — Fortran cosine intrinsic function

SYNOPSIS
real rl, r2
double precision dpl, dp2
complex cxI, fx2

r2=cos (rl)

dp2=dcos (dpl)
dp2=cos (dpl)

cx2=ccos (cxl)
cx2=cos (cxl)

DESCRIPTION
cos returns the real cosine of its real argument. dcos returns the
double-precision cosine of its double-precision argument. ccos
returns the complex cosine of its complex argument. The generic
form cos may be used with impunity because its returned type is
determined by that of its argument.

SEE ALSO
trig(3M).
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NAME
cosh, dcosh — Fortran hyperbolic cosine intrinsic function

SYNOPSIS
real rl, 2
double precision dpl, dp2

r2=cosh (rl)

dp2 =dcosh (dpl)
dp2=cosh (dpl)

DESCRIPTION
cosh returns the real hyperbolic cosine of its real argument.
dcosh returns the double-precision hyperbolic cosine of its
double-precision argument. The generic form cosh may be used
to return the hyperbolic cosine in the type of its argument.

SEE ALSO
sinh(3M).
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NAME
crypt, encrypt — generate DES encryption

SYNOPSIS
char *crypt (key, salt)
char *key, *salt;

void encrypt (block, edflag)
char *block;
int edflag;

DESCRIPTION
crypt is the password encryption function. It is based on the
NBS Data Encryption Standard (DES), with variations intended to
frustrate the use of DES hardware implementations for key search.

key is a user’s typed password. salt is a 2-character string chosen
from the set [a-zA-20-9. /]; this string is used to perturb the
DES algorithm in one of 4,096 different ways, after which the
password is used as the key to encrypt repeatedly a constant
string. The returned value points to the encrypted password. The
first 2 characters are the salt itself.

The encrypt entry provides (rather primitive) access to the actu-
al DES algorithm.

The argument to the encrypt entry is a character array of length
64, containing only the characters with numerical value 0 and 1.
The argument array is changed in place to a similar array
representing the bits of the argument after having been subjected
to the DES algorithm. If edflag is zero, the argument is encrypted;
if nonzero, it is decrypted.

SEE ALSO
crypt(l), Login(l), passwd(l), getpass(3C), passwd(4).

BUGS
The return value points to static data that is overwritten by each
call.
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NAME
ctermid — generate filename for terminal

SYNOPSIS
#include <stdio.h>

char *ctermid(s)
char *s;

DESCRIPTION
ctermid generates the pathname of the controlling terminal for
the current process, and stores it in a string.

If s is a NULL pointer, the string is stored in an internal static
area, the contents of which are overwritten at the next call to
ctermid, and the address of which is returned. Otherwise, s is
assumed to point to a character array of at least 1_ctermid ele-
ments; the pathname is placed in this array and the value of s is re-
turned. The constant 1_ctermid is defined in the <stdio.h>
header file.

NOTES
The difference between ctermid and ttyname(3C) is that
ttyname must be handed a file descriptor and returns the actual
name of the terminal associated with that file descriptor, while
ctermid returns a string (/dev/tty) that refers to the terminal
if used as a filename. For this reason, ttyname is useful only if
the process already has at least one file open to a terminal.

SEE ALSO
ttyname(3C).
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NAME
asctime, ctime, difftime, gmtime, localtime,

mktime, tzset, tzsetwall — convert date and time to
ASCII

SYNOPSIS
extern char *tzname[2];

void tzset ()
void tzsetwall ()
#include <sys/types.h>

char *ctime (clock)
time_t *clock;

double difftime (timel,time0)
time t timel;
time_t time0;

#include <time.h>

char *asctime (tm)
struct tm *im;

struct tm *localtime (clock)
long *clock;

struct tm *gmtime (clock)
long *clock;

time_ t mktime (tm)
struct tm *im;

extern long timezone;
extern int daylight;

DESCRIPTION

tzset uses the value of the environment variable TZ to set time
conversion information used by localtime. If TZ does not ap-
pear in the environment, the best available approximation to local
wall-clock time, as specified by the file localtime in the sys-
tem time-conversion information directory, is used by the
localtime function. If TZ appears in the environment but its
value is a null string, Coordinated Universal Time (UTC) is used
(without leap-second correction). If TZ appears in the environ-
ment and its value is not a null string, TZ is used in one of the fol-
lowing ways:
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If the value begins with a colon (), it is used as a pathname
of a file from which to read the time-conversion information.

If the value does not begin with a colon, it is first used as the
pathname of a file from which to read the time conversion in-
formation, and if that file cannot be read, it is used directly as
a specification of the time-conversion information.

If it begins with a slash (/), it is used as an absolute pathname
when TZ is used as a pathname; otherwise, it is used as a path-
name relative to a system time-conversion information directory.
The file must be in the format specified in tz£i1e(5).

‘When Tz is used directly as a specification of the time-conversion
information, it must have the following syntax (spaces are inserted
for clarity):

std offsetldst{offset][,rule]]
The placeholders mean the following:

std and dst Specify three or more bytes that are the
designation for the standard (std) or sum-
mer (dst) time zone. Only std is required.
If dst is missing, then summer time does
not apply in this locale. Uppercase and
lowercase letters are explicitly allowed.
Any characters except a leading colon (:),
digits, a comma (, ), a minus sign (-), a
plus sign (+), and ASCII NUL are al-
lowed.

offset Add the value one of offset to the local
time to arrive at UTC. The format of
offset is:

hh{:mm[:ss]]

The minutes (mm) and seconds (ss) are op-
tional. The hour (Ah) is required and may
be a single digit. The value of offset fol-
lowing std is required. If no offset follows
dst, summer time is assumed to be one
hour ahead of standard time. One or more
digits may be used; the value is always in-
terpreted as a decimal number. The hour
must be between 0 and 24, and the minutes
and seconds, if present, between 0 and 59.
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ctime(3)

If preceded by a - (minus sign), the time
zone is east of the prime meridian; other-
wise, it is west, which may be indicated by
an optional preceding + (plus sign).

Specify when to change to and back from
summer time. The format of rule is:

dateltime,dateltime

where the first date describes when the
change from standard to summer time oc-
curs and the second date describes when
the change back happens. Each time field
describes when, in current local time, the
change to the other time is made.

The format of date is one of the following:

an The Julian day n
(1 £n<365). Leap days are
not counted so that in all
years, including leap years,
February 28 is day 59, and
March 1 is day 60. It is im-
possible to explicitly refer to
the occasional February 29.

n The zero-based Julian day
(0 £n<365). Leap days are
counted, and it is possible to
refer to February 29.

Mm.n.d The d'th day (0<d<6) of
week n of month m of the year
(1£n<5, 1<m<12, where
week 5 means ‘‘the last d day
in month m’’ which may oc-
cur in either the fourth or the
fifth week). Week 1 is the
first week in which the d’th
day occurs. Day 0 is Sunday.

The time has the same format as offset ex-
cept that no leading — or + (minus or plus
sign) is allowed. The default, if time is not
given,is 02:00:00.
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If no rule is present in T2, the rules specified by the tz£ile(5)-
format file posixrules in the system time-conversion informa-
tion directory are used, with the standard and summer time offsets
from UTC replaced by those specified by the values of offset in
T2.

For compatibility with System V Release 3.1, a semicolon (;)
may be used to separate rule from the rest of the specification.
For compatibility with applications that expect the environment
variable TZ to be in the format of System V Release 2, the value
of TZ should not include rule.

If the TZ environment variable does not specify a tzfile(5)-
format and cannot be interpreted as a direct specification, UTC is
used with the standard time abbreviation set to the value of the TZ
environment variable (or to the leading characters of its value if it

is lengthy).

In most installations TZ is set by default, when the user logs on, to
the value in the file /etc/TIMEZONE.

Tzsetwall arranges for the system’s best approximation to lo-
cal wall-clock time to be delivered by subsequent calls to
localtime.

Ctime converts a long integer, pointed to by clock, representing
the time in seconds since 00:00:00 UTC, January 1, 1970, and re-
turns a pointer to a 26-character string of the form

Thu Nov 24 18:22:48 1986
All the fields have a constant width.

localtime and gmtime return pointers 0 tm structures,
described below. localtime corrects for the time zone and any
time-zone adjustments, such as daylight-saving time (DST) in the
United States. Before doing so, localtime calls tzset, if
tzset has not been called in the current process. After filling in
the tm structure, localtime sets the tm_isdst’th element of
tzname to a pointer to an ASCII string that’s the time-zone ab-
breviation to be used with the return value of localtime.

Gmt ime converts to UTC.

Asctime converts the time value tm to a 26-character string, as
shown in the above example, and returns a pointer to the string. -
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mktime converts the broken-down time, expressed as local time,
in the structure pointed to by #m into a calendar time value with
the same encoding as that of the values returned by the time
function. The original values of the tm wday and tm yday
components of the structure are ignored, and the original values of
the other components are not restricted to their normal ranges. (A
positive or zero value for tm isdst causes mktime to presume
initially that summer time (for example daylnght—savmg time in
the United States) respectively, is or is not in effect for the
specified time. A negative value for tm_isdst causes the
mktime function to attempt to divine whether summer time is in
effect for the specified time.) On successful completion, the
values of the tm_wday and tm_yday components of the struc-
ture are set appropriately, and the other components are set to
represent the specified calendar time, but with their values forced
to their normal ranges. The final value of tm mday is not set un-
til tm mon and tm_year are determined. Mktime returns the
specified calendar time; if the calendar time cannot be represent-
ed, it returns —1.

Difftime returns the difference between two calendar times,
timel - time0, expressed in seconds.

Declarations of all the functions and externals, and the tm struc-
ture, are in the <time.h> header file. The structure (of type)
struct tmincludes the following fields:

int tm_sec; /*seconds (0- 60) */

int tm min; /* minutes (0 - 59) */

int tm_hour; /* hours (0 -23) */

int tm_mday; /*day of month (1-31)*/

int tm_mon;  /* month of year (0- 11) */

int tm _year; /*year—1900 */

int tm wday; /* day of week (Sunday = 0) */

int tm_yday; /*day of year (0 - 365) */

int tm_isdst; /*is DST ("summer" time) in effect? */

Tr_isdst is nonzero if a timezone adjustment such as daylight-
savings time or summer time is in effect.

The external variable timezone contains the difference, in
seconds, between UTC and local standard time (in Pacific Stan-
dard Time, timezone is 5*60*60). The external variable day-
light is nonzero if a timezone adjustment such as DST or sum-
mer time is in effect.
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FILES
/etc/zoneinfo Time-zone information directory
/etc/zoneinfo/localtime Local time zone file
/etc/zoneinfo/posixrules Used with POSIX-style TZ’s
/etc/zoneinfo/GMT For UTC leap seconds

If /etc/zoneinfo/GMT is absent, UTC leap seconds are load-
ed from /etc/zoneinfo/posixrules.

SEE ALSO
tzfile(d), getenv(3), time(2), environ(5)

NOTES
The return values point to static data whose content is overwritten
by each call.
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NAME

ctype(3C)

isalpha, isupper, islower, isdigit, isxdigit,
isalnum, isspace, ispunct, isprint, isgraph,
iscntrl, isascii — classify characters

SYNOPSIS

#include <ctype.h>

int isalpha(c)

int c¢;

DESCRIPTION

These macros classify character-coded integer values by table
lookup. Each is a predicate returning nonzero for true, zero for
false. isascii is defined on all integer values; the rest are
defined only where isascii is true and on the single non-ASCII
value EOF (-1); see int ro(3)).

isalpha
isupper
islower
isdigit

isxdigit

isalnum

isspace
ispunct
isprint
isgraph
iscntrl

isascii

¢ is a letter.

¢ is an upper-case letter.

¢ is a lower-case letter.

¢ is a digit [0-9].

f] is a hexadecimal digit [0-9], [A-F] or [a-

¢ is an alphanumeric (letter or digit).

¢ is a-space, tab, carriage return, newline,
vertical tab, or form-feed.

¢ is a punctuation character (neither control
nor alphanumeric).

¢ is a printing character, code 040 (space)
through 0176 (tilde).

¢ is a printing character, similar to is-
print except false for space.

¢ is a delete character (0177) or an ordinary
control character (less than 040).

¢ is an ASCII character, code less than
0200.
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RETURN VALUE
If the argument to any of these macros is not in the domain of the
function, the result is undefined.

SEE ALSO
intro(), ascii(5).
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NAME
curses — CRT screen handling and optimization package

SYNOPSIS
#include <curses.h>
cc [flags] files -1curses [libraries]

DESCRIPTION

These routines give the user a method of updating screens with
reasonable optimization. In order to initialize the routines, the
routine initscr () must be called before any of the other rou-
tines that deal with windows and screens are used. The routine
endwin () should be called before exiting. To get character-at-
a-time input without echoing (most interactive, screen oriented-
programs want this) after calling initscr (), you should call

nonl (); cbreak(); noecho():;

The full curses interface permits manipulation of data structures
called ‘‘windows,”” which can be thought of as two dimensional
arrays of characters representing all or part of a terminal screen.
A default window called stdscr is supplied, and others can be
created with newwin. Windows are referred to by variables de-
clared WINDOW *; the type WINDOW is defined in curses.h as
a C structure. These data structures are manipulated with func-
tions described later, among which the most basic are move and
addch. (More general versions of these functions are included
with names beginning with w, allowing you to specify a window.
The routines not beginning with w, affect stdscr.) Eventually
refresh () must be called, telling the routines to make the users
CRT screen look like stdscr.

““Mini-Curses’” is a subset of curses which does not allow
manipulation of more than one window. To invoke this subset,
use ~-DMINICURSES as a cc option. This level is smaller and
faster than full curses.

If the environment variable TERMINFO is defined, any program
using curses will check for a local terminal definition before
checking in the standard place. For example, if the standard place
is /usr/lib/terminfo, and TERM is set to vt 100, then nor-
mally the compiled file is found in the file
/usr/lib/terminfo/v/vt100. (The v is copied from the
first letter of vt£100 to avoid creation of huge directories.) How-
ever, if TERMINFO is set to /usr/paul /myterms, curses
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will first check /usr/paul /myterms/v/vt100, and if that
fails, will then check /usr/lib/terminfo/v/vt100. This
is useful for developing experimental definitions or when write
permissionin /usr/1ib/terminfo isnot available.

FUNCTIONS
Routines listed here may be called when using the full curses.
Those marked with a plus (+) are macros. Those marked with an
asterisk (*) may be called when using Mini-Curses.

addch (ch) *+

Add a character to stdscr (like putchar) (wraps to next

line at end of line).
addstr (str) *+

Calls addch with each character in str.
attroff (attrs) *+

Turn off attributes named in aters.
attron (attrs) *+

Turn on attributes named in attrs.
attrset (attrs) *+

Set current attributes to attrs.

baudrate () *
Current terminal speed.

beep () *
Sound beep on terminal.

box (win, vert, hor)
Draw a box around edges of win. vert and hor are characters
to use for vertical and horizontal edges of box.

clear()+
Clear stdscr.

clearok (win, bf)
Clear screen before next redraw of win.

clrtobot () +
Clear to bottom of stdscr.

clrtoeol () +
Clear to end-of-line on stdscr.

cbreak () *
Set cbreak mode.
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delay_output (ms)*
Insert ms millisecond pause in output.

delch () +
Delete a character.

deleteln()+
Delete a line.

delwin (win)
Delete win.

doupdate ()

Update screen from all wnooutrefresh,

echo () *
Set echo mode.

endwin () ¥
End window modes.

erase()+
Erase stdscr.

erasechar()
Return user’s erase character.

fixterm()
Restore tty to “‘in curses’’ state.

flash ()
Flash screen or sound beep.

flushinp () *
Throw away any typeahead.

getch () *+
Get a character from tty.

getstr (str)
Get a string through stdscr.

gettmode ()
Establish current tty modes.
getyx (win,y,x)+
Get (y,x) coordinates.
has_ic()
True if terminal can do insert character.

curses (3X)
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has_il()

True if terminal can do insert line.
idlok (win, bf) *

Use terminal’s insert/delete line if bf 1= 0.
inch()+

Get character at current (y,x) coordinates.
initscr()*

Initialize screens.

insch{c)
Insert a character.

insertln()+
Insert a line.

intrflush (win, bf)

Interrupts flush output if &f is TRUE.
keypad (win, bf)

Enable keypad input.

killchar ()
Return current user’s kill character.

leaveok (win, flag) +
OK to leave cursor anywhere after refresh if flag!=0 for win;
otherwise cursor must be remain at current position.

longname ()

Return verbose name of terminal.
meta (win, flag) *

Allow metacharacters on input if flag!=0.
move (y, x) *+

Move to (y,x) on stdscr.

mvaddch (y, x, ch) +
move (y, X), then addch (¢ch) .

mvaddstr (y,x, str)+
move (y,x), then addstr (str) .

mvcur (oldrow, oldcol, newrow, newcol)
Low level cursor motion.

mvdelch (y, x)+
Like delch, but move (y, x) first.
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mvgetch (y,x) +
Like getch, but move (y, x) first.

mvgetstr(y,x)+
Like getstr,but move (y, x) first.

mvinch (y,x)+
Like inch, but move (y, x) first.

mvinsch(y,x,c)
Like insch, but move (y, x) first.

mvprintw (y,x,fimt,args) +
Like printw, but move (y, x) first.

mvscanw (Y, x,fimt,args)
Like scanw, but move (y, x) first.

mvwaddch (win, y, x, ch) +
Like addch, but move (y, x) first.

mvwaddstr (win,y, x,str) +
Like waddstr, but move (y, x) first.

mvwdelch (win,y, x)+
Like wdelch, butmove (y, x) first.

mvwgetch (win, y, x) +
Like wgetch, butmove (y, x) first.

mvwgetstr (win,y,x)+

Like wgetstr, butmove (y, x) .
mvwin (win, by, bx)

Like win, but move (y, x).
mvwinch (win,y, x) +

Like winch, butmove (y, x) .

mvwinsch (win,y, x,c)+
Like winsch, but move (y, x).

mvwprintw (win,y,x,fmt,args)+
Like wprintw, but move (y, x).

mvwscanw (win, y, x,fmt,args) +
Like wscanw, but move (y, x) .

newpad (nlines, ncols)
Create a new pad with given dimensions.
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newterm (type, fd)
Set up new terminal of a given type to output on fd.

newin (lines, cols, begin_y, begin_x)
Create a new window.

nl()*
Set newline mapping.

nocbreak () *
Unset cbreak mode.

nodelay (win, bf)
Enable nodelay input mode through getch.

noecho () *
Unset echo mode.

nonl () *
Unset newline mapping.

noraw () *
Unset raw mode.

overlay (winl , win2)
Overlay winl on win2.

overwrite (winl, win2)
Overwrite winl on top of win2.

pnoutrefresh (pad, pminrow, pmincol, sminrow , smincol,
smaxrow, smaxcol)
Like prefresh but with no output until doupdate is
called.

prefresh (pad, pminrow, pmincol, sminrow, smincol,
smaxrow, smaxcol)
Refresh from pad, starting from given upper left corner of
pad, with output to the given portion of screen.

printw (fmt,argl,arg2,...)
printf on stdscr.
raw ()*
Set raw mode.

refresh () *+
Make current screen look like stdscr.

resetterm()*
Set tty modes to “‘out of curses’’ state.
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resetty () *
Reset tty flags to stored value.

saveterm()*
Save current modes as ‘‘in curses”’ state.

savetty ()*
Store current tty flags.
scanw (fmt, argl ,arg2,...)
scanf through stdscr.

scroll (win)
Scroll win one line.

scrollok (win, flag)
Allow terminal to scroll if flag!=0.

set_term(new)
Now talk to terminal new.

setscrreg (¢, b)+
Set user scrolling region to lines ¢ through b.

setterm (fype)
Establish terminal with given type.

standend () *+
Clear standout mode attribute.

standout () *+
Set standout mode attribute.

subwin (win, lines, cols, begin_y, begin_x)
Create a subwindow.

touchwindow (win)
Change all of win.

traceoff ()
Turn off debugging trace output.

traceon ()
Turn on debugging trace output.

typeahead (fd)
Use file descriptor fd to check typeahead.

unctrl (ch) *
Printable version of ch.
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waddch (win, ch)
Add character to win.

waddstr (win, str)
Add string to win.

wattroff (win, attrs)
Turn off attrs in win.

wattron (win, attrs)
Turn on attrs in win.

wattrst (win, attrs)
Set attributes in win to attrs.

wclear (win)
Clear win.

wclrtobot (win)
Clear to bottom of win.

wclrtoeol (win)

Clear to end-of-line on win.
wdelch (win, c)

Delete character from win.

wdeleteln (win)
Delete line from win.

werase (win)
Erase win.

wgetch (win)
Get a character through win.

wgetstx (win, str)

Get a string through win.
winch (win) +

Get character at current (y,x) in win.
winsch (win, c)

Insert character into win.

winsertln (win)
Insert line into win.

wmove (win,y, x)
Set current (y,x) coordinates on win.
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wnoutrefresh (win)
Refresh but no screen output.

wprintw (win,fmt,argl ,arg2,...)
printf on win.

wrefresh (win)
Make screen look like win.

wscanw (win, fmt,argl ,arg2,...)
scanf through win.

wsetscrreg (win,t,b)
Set scrolling region of win.

wstandend (win)
Clear standout attribute in win.

wstandout (win)
Set standout attribute in win.

THE terminfo LEVEL ROUTINES

These routines should be called by programs wishing to deal
directly with the terminfo database; however, due to the low
level of this interface, it is discouraged. Initially, setupterm
should be called, which will define the set of terminal dependent
variables defined in terminfo(4). The include files
<curses.h> and <term.h> should be included to get the
definitions for these strings, numbers, and flags. Parameterized
strings should be passed through tparm to instantiate them. All
terminfo strings (including the output of tparm) should be
printed with tputs or putp. Before exiting, resetterm
should be called to restore the tty modes. (Programs desiring shell
escapes or suspention with CONTROL-Z can call resetterm be-
fore the shell is called and fixterm after returning from the
shell.)

fixterm()
Restore tty modes for terminfo use (called by setup-
term).

resetterm()
Reset tty modes to state before program entry.

setupterm(term,fd, rc)
Read in database. Terminal type is the character string term
and all output is to file descriptor fd. A status value is re-
turned in the integer pointed to by rc: 1 is normal. The sim-
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plest call would be
setupterm(0, 1, 0)
which uses all defaults.

tparm(str,pl,p2,...,p9)
Instantiate string str with parameters pi.

tputs (str, affcnt, putc)
Apply padding info to string str. The argument gffcnt is the
number of lines affected, or 1 if not applicable. putc is a
putchar-like function to which the characters are passed,
one at a time.

putp (str)
Handy function that calls tputs (str, 1, putchar).

vidputs (attrs, putc)
Output the string to put the terminal in video attribute mode
aurs, which is any combination of the attributes listed later.
Characters are passed to put char-like function, putc.

vidattr (attrs)
Like vidputs but outputs through putchar.

THE termcap COMPATIBILITY ROUTINES
These routines were included as a conversion aid for programs
that use termcap. Their parameters are the same as for
termcap, and they are emulated using the terminfo database.
They may be dispensed with at a later date.

tgetent (bp, name)

Look up termcap entry for name.
tgetflag (id)

Get boolean entry for id.
tgetnum (id)

Get numeric entry for id.
tgetstr (id, area)

Get string entry for id.
tgoto (cap, col, row)

Apply parameters to given cap.

tputs (cap, affcnt, fn)
Apply padding to cap calling fn as putchar.
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ATTRIBUTES
The following video attributes can be passed to the functions at -
tron, attroff, attrset.

A _STANDOUT Terminal’s best highlighting mode

A_UNDERLINE Underlining

A REVERSE Reverse video

A _BLINK Blinking

A DIM Half bright

A BOLD Extra bright or bold

A_BLANK Blanking (invisible)

A PROTECT Protected

A ALTCHARSET Alternate character set
FUNCTION KEYS

The following function keys might be returned by getch if
keypad has been enabled. Note that not all of these are currently
supported due to lack of definitions in terminfo or the terminal
not transmitting a unique code when the key is pressed.

NAME VALUE KEY NAME
KEY_BREAK 0401 Break key (unreliable)
KEY_DOWN 0402 Arrow key down
KEY_UP 0403 Arrow key up
KEY LEFT 0404 Arrow key left
KEY RIGHT 0405 Arrow key right
KEY HOME 0406 Home key (upward+left arrow)
KEY_BACKSPACE 0407 Backspace (unreliable)
KEY_FO 0410 Function keys (space for 64 is reserved)
KEY_F (n)+ (KEY_FO0+(n)) Formula for fn
KEY DL 0510 Delete line
KEY IL 0511 Insert line
KEY_DC 0512 Delete character
KEY_IC 0513 Insert character or enter insert mode
KEY EIC 0514 Exit insert character mode
KEY_CLEAR 0515 Clear screen
KEY_EOS 0516 Clear to end of screen
KEY_EOL 0517 Clear to end of line
KEY SF 0520 Scroll 1 line forward
KEY_SR 0521 Scroll 1 line backward (reverse)
KEY_NPAGE 0522 Next page
KEY_PPAGE 0523 Previous page
KEY_STAB 0524 Set tab
KEY_CTAB 0525 Clear tab
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KEY_CATAB 0526

KEY_ENTER 0527

KEY SRESET 0530

KEY_RESET 0531

KEY_PRINT 0532

KEY_LL 0533
SEE ALSO

curses(3X)

Clear all tabs

Enter or send (unreliable)

Soft (partial) reset (unreliable)
Reset or hard reset (unreliable)
Print or copy

Home down or bottom (lower left)

curses5. 0(3X), terminfo(4).

WARNINGS

The plotting library plot(3X) and the curses library
curses(3X) both use the names erase () and move (). The
curses versions are macros. If you need both libraries, put the
plot(3X) code in a different source file than the curses(3X)
code or #undef move() and erase() in the plot(3X))
code. Similarly, move is also a macro in <sys/pcl.h>.
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NAME
curses5.0 — BSD-style screen functions with optimal cursor
motion

SYNOPSIS
cc [flags] files -1curses5. 0 —1termcap [libraries]

DESCRIPTION
These routines are a subset of the routines provided in the new
curses library and are provided for compatibility with programs
that use the old curses and termcap libraries. These routines
give the user a method for updating screens with reasonable op-
timization. They maintain an image of the current screen while
the user sets up an image of a new one. Then the refresh ()
tells the routines to make the current screen look like the new one.
In order to initialize the routines, the routine initscr () mustbe
called before any of the other routines that deal with windows and
screens are used. The routine endwin () should be called before

exiting,

FUNCTIONS
Routines marked with a plus (+) are macros.
addch (ch) + Add a character to stdscr.
addstzr (sir)+ Add a string to stdscr.
box (win, vert, hor) Draw a box around a window.
clear()+ Clear stdscr.

clearok (scr, boolf)+ Set clear flag for scr.

clrtobot () +
clrtoeol () +
crmode ()
delch()+
deleteln()+
delwin (win)
echo ()
endwin ()
erase()+
getcap (name)
getch()+
getstr (sir) +
gettmode ()
getyx (win,y,x) +
inch()+

Clear to bottom on stdscr.
Clear to end-of-line on stdscr.
Set cbreak mode.

Delete a character.

Delete a line.

Delete win.

Set echo mode.

End window modes.

Erase stdscr.

Get terminal capability name.
Get a character through stdscr.
Get a string through stdscr.
Get tty modes.

Get (y,x) coordinates.

Get character at current (y,x) coordi-
nates.
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initscr () Initialize screens.
insch(c) + Insert a character.
insertln () + Insert a line.

leaveok (win, boolf) + Setleave flag for win.
longname (termbuf, name)

Get long name from termbuf.
move (y, X) + Move to (y,x) on stdscr.
mvcur (lasty, lastx, newy, newx)

Actually move cursor.
newwin (lines, cols, begin_y, begin_x)

Create a new window.

nl () Set newline mapping.
nocrmode () Unset cbreak mode.
noecho () Unset echo mode.
nonl () Unset newline mapping,
noraw () Unset raw mode.

overlay (winl,win2) Overlay winl on win2.
overwrite (winl,win2)

Overwrite winl on top of win2.
printw (fmt,argl ,arg2,...)

printf on stdscr.

raw () Set raw mode.

refresh()+ Make current screen look like
stdscr.

resetty () Reset tty flags to stored value.

savetty () Stored current tty flags.

scanw (fmt,argl ,arg2,...)
canf through stdscr.

scroll (win) Scroll win one line.
scrollok (win, boolf) +

Set scroll flag.
setterm(name) Set term variables for name.
standend () + End standout mode.
standout () + Start standout mode.

subwin (win, lines, cols, begin_y, begin_x)
Create a subwindow.

touchwin (win) Change all of win.
unctrl (ch) Printable version of ch.
waddch (win, ch) Add character ch to win.
waddstr (win, str) Add string to win.
wclear (win) Clear win.
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wclrtobot (win)
wclrtoeol (win)
wdelch (win, c)
wdeleteln (win)
werase (win)
wgetch (win)
wgetstr (win, str)
winch (win) +
winsch (win,c)
winsertln (win)
wmove (win,y, x)

cursesb

Clear to bottom of win.

Clear to end-of-line on win.
Delete character from win.
Delete line from win.

Erase win.

Get a character through win.
Get a string through win.

Get character at current (y,x) in
Insert character into win.

Insert line into win.

Set current (y,x) coordinates on

wprintw (win,fmt,argl,arg2,...)

wrefresh (win)

printf on win.
Make screen look like win.

wscanw (win, fmt,argl ,arg2,...)

wstandend (win)
wstandout (win)
SEE ALSO

scanf through win.
End standout mode on win.
Start standout mode on win.

.0(3X)

win.

win.

ioctl(2), curses(3X), getenv(3), termcap(d), termin~

fo(4), tty(4).
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NAME
cuserid — get character login name of the user

SYNOPSIS
#include <stdio.h>

char *cuserid(s)
char *gs;

DESCRIPTION
cuserid generates a character string representation of the effec-
tive user ID of the current process. If s is a NULL pointer, this
representation is generated in an internal static area, the address of
which is returned. Otherwise, s is assumed to point to an array of
at least _cuserid characters; the representation is left in this
array. The constant I. cuserid is defined in the <stdio.h>
header file.

If multiple character strings are associated with a user ID, the first
one encountered in /etc/passwd will be returned.

RETURN VALUE
If the character string representing the login name associated with
the effective user ID of the current process cannot be found,
cuserid returns a NULL pointer; if s is not a NULL pointer, a
null character (\ 0) is placed at s[0] .

FILES
fetc/passwd

SEE ALSO
geteuid within getuid(2), cuserid(3S), getlogin(3C),
getpwent(3C).

BUGS
cuserid uses get pwnam(3C); thus the results of a user’s call to
the latter will be obliterated by a subsequent call to the former.

The name cuserid is rather a misnomer.
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NAME
cuserid — get character login name of the user

SYNOPSIS
#include <stdio.h>

char *cuserid(s)
char *s;

DESCRIPTION

cuserid generates a character string representation of the login
name of the owner of the current process. If s is a NULL pointer,
this representation is generated in an internal static area, the ad-
dress of which is returned. Otherwise, s is assumed to point to an
array of at least I, cuserid characters; the representation
remains in this array. The constant ._cuserid is defined in the
<stdio.h> header file.

RETURN VALUE
If the login name cannot be found, cuserid returns a NULL
pointer; if 5 is not a NULL pointer, a null character (\0) is placed
ats[0].

SEE ALSO
getuid(2), cuserid(3P), getlogin(3C), getpwent(3C).

BUGS
cuserid uses getpwnam(3C); therefore, the results of a user’s
call to the latter will be obliterated by a subsequent call to the
former.

The name cuserid is rather a misnomer.
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NAME
dbminit, fetch, store, delete, firstkey,
nextkey — database subroutines

SYNOPSIS
typedef struct ({
char *dptr;
int dsize;
} datum;

dbminit (file)
char *file;

datum *fetch (key)
datum key;

store (key, content)
datum key, content;

delete (key)
datum key;

datum firstkey ()

datum nextkey (key)
datum key;

DESCRIPTION
These functions maintain key/content pairs in a data base. The
functions will handle very large (a billion blocks) databases and
will access a keyed item in one or two file system accesses. The
functions are obtained with the loader option —1dbm.

keys and contents are described by the datum typedef. A da-
tum specifies a string of dsize bytes pointed to by dpt r. Arbi-
trary binary data, as well as normal ASCII strings, are allowed.
The data base is stored in two files. One file is a directory contain-
ing a bit map and has . dir as its suffix. The second file contains
all data and has . pag as its suffix.

Before a database can be accessed, it must be opened by dbmin-
it . At the time of this call, the files file .dir and file. pag must
exist. (An empty database is created by creating zero-length
.dir and .pag files.)

Once open, the data stored under a key is accessed by fetch and
data is placed under a key by store. A key (and its associated
contents) is deleted by delete. A linear pass through all keys in
a database may be made, in an (apparently) random order, by use
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of firstkey and nextkey. firstkey will return the first
key in the database. With any key nextkey will return the next
key in the database. This code will traverse the data base:

for(key = firstkey(); key.dptr != NULL; key = nextkey (key))

RETURN VALUE
All functions that return an int indicate errors with negative
values. A zero return indicates okay. Routines that return a da-
tum indicate errors with a null (0) dptr.

BUGS
The .pag file will contain holes so that its apparent size is about
four times its actual content. Older UNIX systems may create real
file blocks for these holes when touched. These files cannot be
copied by normal means (cp, cat, tp, tar, ar) without filling
in the holes.

dptr pointers returned by these subroutines point into static
storage that is changed by subsequent calls.

The sum of the sizes of a key/content pair must not exceed the
internal block size (currently 1024 bytes). Moreover all
key/content pairs that hash together must fit on a single block.
store will return an error in the event that a disk block fills with
inseparable data.

delete does not physically reclaim file space, although it does
make it available for reuse.

The order of keys presented by firstkey and nextkey
depends on a hashing function, not on anything interesting.
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NAME
ddp_open, ddp_close — AppleTalk Datagram Delivery
Protocol (DDP) interface

SYNOPSIS

#include <at/appletalk.h>
#include <at/ddp.h>
cc [flags) files —1at [libraries)

int ddp_open (socket)
at_socket *socket;

int ddp_close (fd)
int fd;
DESCRIPTION

The DDP interface provides applications with access to the Ap-
pleTalk DDP operations.

The ddp_open routine opens a static or dynamic DDP socket
and returns an AppleTalk socket file descriptor that can be used to
read and write DDP datagrams. The parameters are

socket A pointer to the DDP socket number to open. If the Ap-
pleTalk socket number is 0, or if socket is NULL, a
DDP socket is dynamically assigned. If socket is non-
NULL, the socket number is returned in socket.

An error condition results if there are no more dynamic
DDP sockets available, if the maximum number of open
files has been exceeded at a process or system level, or
if the network is offline.

Only the superuser can open a static DDP socket.

fd The AppleTalk file descriptor of the DDP socket to be
closed by the ddp_close routine.

Datagrams are always read and written with the long DDP header
format, using standard A/UX read(2) and write(2) system
calls. The long header DDP datagram is defined by this structure
in <at/ddp.h>:

typedef struct {
u_short unused : 2,
hopcount : 4,
length : 10;
u_short checksum;
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at_net
at_net
at_node
at_node
at_socket
at_socket
u_char
u_char
} at_ddp_t:;

ddp(3N)

dst_net;

src_net;

dst_node;

src_node;
dst_socket;
src_socket;

type;

data[DDP_DATA SIZE];

When a datagram is written, only the fields checksum,
dst_net, dst_node, dst_socket, type, and data need to
be set. The rest of the fields may be left uninitialized, because

DDP sets them.

The length field is the DDP packet length. The checksum
field contains the DDP checksum. When datagrams are sent, a
checksum is computed only if this field is nonzero.

Datagrams can be sent and received asynchronously using stan-
dard A/UX facilities: select(2N)or O_NDELAY fcntl(2).

ERRORS

All routines return —1 on error with detailed error code in errno:

[EACCES] A nonsuperuser attempted to open a stat-
ic AppleTaltk socket.

[EADDRINUSE] The static socket is in use, or all dynamic
sockets are in use.

[EINVAL] An attempt was made to open an invalid
AppleTalk socket number.

[EMSGSIZE] A datagram is too large or too small.

[ENETDOWN] The network interface is down.

[ENOBUFS] DDP is out of buffers.

Routines also return any additional error codes returned by stan-
dard A/UX open(2), close(2), read(2), and write(2) sys-

tem calls.
FILES

/dev/appletalk/ddp/*
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SEE ALSO
close(2), fcnt1(2), open(2), read(2), select(2N),
write(2), atp(3N), ddp(3N), nbp(3N), pap(3N), rmt p(3N),
fent1(5), termio(7), Inside AppleTalk; ‘‘ AppleTalk Program-
ming Guide,” in A/UX Network Applications Programming.
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NAME
dial — establish an out-going terminal line connection

SYNOPSIS
#include <dial.h>

int dial (call)
CALL call;

void undial (fd)
int fd;

DESCRIPTION
dial returns a file descriptor for a terminal line open for
read/write. The argument to dial is a CALL structure (defined in
the <dial.h> header file).

When finished with the terminal line, the calling program must in-
voke undial to release the semaphore that has been set during
the allocation of the terminal device.

The CALL typedef in the <dial.h> header file is:

typedef struct {
struct termio *attr; /* pointer to termio
attribute struct */

int baud; /* transmission data rate */

int speed; /* 212A modem: low=300,
high=1200 */

char *line; /* device name for
out-going line */

char *telno /* pointer to tel-no digits
string */

int modem; /* specify modem control for
direct lines */

char *device; /* Will hold the name of the

device used to make a
connection */

int dev_len /* The length of the device
used to make connection */

} CALL;

The CALL element speed is intended only for use with an outgo-
ing dialed call, in which case its value should be either 300 or
1200 to identify the 113A modem, or the high-speed or low-speed
setting on the 212A modem. Note that the 113A modem or the
low-speed setting of the 212A modem will transmit at any rate
between 0 and 300 bits per second. However, the high-speed set-
ting of the 2121 modem transmits and receives at 1200 bits per
second only. The CALL element baud is for the desired transmis-
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sion baud rate. For example, one might set baud to 110 and
speed to 300 (or 1200). However, if speed is set to 1200 baud
must be set to high (1200).

If the desired terminal line is a direct line, a string pointer to its
device name should be placed in the 1ine element in the CALL
structure. Legal values for such terminal device names are kept in
the L-devices file. In this case, the value of the baud element
need not be specified as it will be determined from the L-
devices file.

The telno element is for a pointer to a character string
representing the telephone number to be dialed. The termination
symbol will be supplied by the dial function, and should not be
included in the telno string passed to dial in the CALL struc-
ture.

The CALL element modem is used to specify modem control for
direct lines. This element should be nonzero if modem control is
required. The CALL element attr is a pointer to a termio struc-
ture, as defined in the <termio.h> header file. A NULL value
for this pointer element may be passed to the dial function, but
if such a structure is included, the elements specified in it will be
set for the outgoing terminal line before the connection is esta-
blished. This is important for attributes such as parity and baud
rate.

The CALL element device is used to hold the device name
(cul..) that establishes the connection.

The CALL element dev_len is the length of the device name
that is copied into the array device.

ERRORS
On failure, a negative value indicating the reason for the failure is
returned. Mnemonics for these negative indices as listed here are
defined in the <dial .h> header file.

INTRPT -1 /* interrupt occurred */

D_HUNG -2 /* dialer hung (no return from write) */
NO ANS -3 /* no answer within 10 seconds */

ILL_BD -4 /* illegal baud-rate */

A PROB -5 /* acu problem (open() failure) */

L PROB -6 /* line problem (open() failure) */

NO_Ldv -7 /* can’t open LDEVS file */

DV_NT A -8 /* requested device not available */
DV_NT K =9 /* requested device not known */

NO_BD_A —10 /* no device available at requested baud */
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NO BD_K -11 /* no device known at requested baud */

FILES
/usr/lib/uucp/L-devices
/usxr/spool/uucp/LCK. . tty-device

SEE ALSO
uucp(1C), alarm(2), read(2), write(2), termio(7).

WARNINGS
Including the <dial.h> header file automatically includes the
<termio.h> header file.

Because the above routine uses <stdio.h>, the size of pro-
grams not otherwise using standard I/O is increased more than
might be expected.

BUGS

An alarm(2) system call for 3,600 seconds is made (and caught)
within the dial module for the purpose of ‘‘touching’’ the
LCK. . file and constitutes the device allocation semaphore for the
terminal device. Otherwise, uucp(1C) may simply delete the
LCK. . entry on its 90-minute clean-up rounds. The alarm may
go off while the user program is in a read(2) or write(2) sys-
tem call, causing an apparent error return. If the user program is
to run for an hour or more, error returns from reads should be
checked for (errno==EINTR), and the read possibly reis-
sued.
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NAME
dim, ddim, idim — Fortran positive difference intrinsic
functions
SYNOPSIS
integer al, a2, a3
a3=idim(al, a2)
real al, a2, a3
a3=dim(al, a2)
double precision al, a2, a3
a3=ddim(al, a2)

DESCRIPTION
These functions return:
al-a2 ifal >a2
0 ifal <=a2
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NAME
opendir, readdir, telldir, seekdir, rewinddir,
closedir — directory operations

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

DIR *opendir (filename)
char *filename;

struct direct *readdir (dirp)
DIR *dirp;
void rewinddir (dirp)
DIR *dirp;
int closedir (dirp)
DIR *dirp;

DESCRIPTION
opendir opens the directory named by filename and associates a
directory stream with it. opendir returns a pointer to be used to
identify the directory stream in subsequent operations. The
pointer NULL is returned if filename cannot be accessed, or if it
cannot allocate enough memory to hold the whole thing.

readdir returns a pointer to the next directory entry. It returns
NULL upon reaching the end of the directory or detecting an in-
valid seekdi r operation.

The rewinddir macro resets the position of the named directo-
ry stream to the beginning of the directory. It also causes the
directory stream to refer to the current state of the directory.

closedir closes the named directory stream and frees the struc-
ture associated with the DIR pointer.

Sample code that searches a directory for an entry name is:

len = strlen(name);

dirp = opendir(".");
for (dp = readdir(dirp); dp != NULL; dp = readdir(dirp))
if (dp->d_namlen == len && !strcmp(dp->d_name, name)) {

closedir(dirp);
return FOUND;

}

closedir (dirp);

return NOT_FOUND;
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The result of using a directory stream after an exec(2) is
undefined. After a fork(2), either the parent or the child (but
not both) may continue processing the directory stream by using
readdir or rewinddir, or both.

SEE ALSO

1s(1), open(2), close(2), getdirentries(2), read(2),
lseek(2), dir(4).
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NAME
opendir, readdir, telldir, seekdir, rewinddir,
closedir — directory operations

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

DIR *opendir (filename)
char *filename;

struct direct *readdir (dirp)
DIR *dirp;

void rewinddir (dirp)

DIR *dirp;

int closedir (dirp)
DIR *dirp;

DESCRIPTION
opendir opens the directory named by filename and associates a
directory stream with it. opendi r returns a pointer to be used to
identify the directory stream in subsequent operations. The
pointer NULL is returned if filename cannot be accessed, or if it
cannot malloc(3) enough memory to hold the whole thing.

readdir returns a pointer to the next directory entry. It returns
NULL upon reaching the end of the directory or detecting an in-
valid seekdir operation.

The rewinddir macro resets the position of the named directo-
ry stream to the beginning of the directory. It also causes the
directory stream to refer to the current state of the directory.

closedir closes the named directory stream and frees the struc-
ture associated with the DIR pointer.

Sample code which searchs a directory for entry name is:

len = strlen(name);

dirp = opendir(".");

for (dp = readdir(dirp); dp != NULL; dp = readdir(dirp))

if (dp->d_namlen == len && !strcmp(dp->d_name, name)) {

closedir({dirp);
return FOUND;

}

closedir (dirp);

return NOT_FOUND;
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The result of using a directory stream after an exec(2) is
undefined. After a fork(2), either the parent of the child (but
not both) may continue processing the directory stream using
readdir and/or rewinddir .

SEE ALSO

1s(1), open(2), close(2), getdirentries(2), read(2),
lseek(2), dir(4).
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NAME

dprod — Fortran double precision product intrinsic function
SYNOPSIS

real al, a2

double precision a3
a3=dprod(al, a2)

DESCRIPTION
dprod returns the double precision product of its real arguments.
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NAME
drand48, erand48, lrand48, nrand48, mrand48§,
jrand48, srand48, seed48, 1lcong48 — generate
uniformly distributed pseudo-random numbers

SYNOPSIS

double drand48 ()

double erand48 (xsubi)
unsigned short xsubi[3];

long lrand48()

long nrand48 (xsubi)
unsigned short xsubi[3]:;

long mrand48()

long jrand48 (xsubi)
unsigned short xsubi[3];

void srand48 (seedval)
long seedval;

unsigned short *seed48 (seedl6v)
unsigned short seedl6v(3];

void lcong48 (param)
unsigned short param[7];

DESCRIPTION
This family of functions generates pseudo-random numbers using
the well-known linear congruential algorithm and 48-bit integer
arithmetic.
Functions drand48 and erand48 return non-negative double-
precision floating-point values uniformly distributed over the in-
terval [0.0, 1.0).

Functions 1rand48 and nrand48 return non-nelgative long in-
tegers uniformly distributed over the interval [0, 23 )

Functions mrand48 and jrand48 return signed long integers
uniformly distributed over the interval [-2*' 231). Functions
srand48,seed48, and 1cong48 are initialization entry points,
one of which should be invoked before drand48,1rand48, or
mrand48 is called. (Although it is not recommended practice,
constant default initializer values are supplied automatically if
drand48,lrand48, or mrand48 is called without a prior call
to an initialization entry point.) Functions erand48, nrand48,
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and jrand48 do not require an initialization entry point to be
called first.

All the routines work by generating a sequence of 48-bit integer
values, X o according to the linear congruential formula

Xn+l = (aXn + C)mod m n20

The parameter m = 248; hence 48-bit integer arithmetic is per-
formed. Unless 1cong48 has been invoked, the multiplier value
a and the addend value ¢ are given by

a = SDEECE66D,¢ =—2736731631554

C = Bl 6 = 138
The value returned by any of the functions drand48, erand48,
lrand48, nrand48, mrand48, or jrand48 is computed by
first generating the next 48-bit X; in the sequence. Then the ap-
propriate number of bits, according to the type of data item to be
returned, are copied from the high-order (leftmost) bits of X; and
transformed into the returned value.

The functions drand48, 1rand48, and mrand48 store the last
48-bit X, generated in an internal buffer; that is why they must be
initialized prior to being invoked. The functions erand48 ,
nrand48, and jrand48 require the calling program to provide
storage for the successive X; values in the array specified as an ar-
gument when the functions are invoked. That is why these rou-
tines do not have to be initialized; the calling program merely has
to place the desired initial value of X; into the array and pass it as
an argument. By using different arguments, functions erand48,
nrand48, and jrand48 allow separate modules of a large pro-
gram to generate several independent streams of pseudo-random
numbers, i.e., the sequence of numbers in each stream does not
depend upon how many times the routines have been called to
generate numbers for the other streams.

The initializer function srand48 sets the high-order 32 bits of X,

to the 32 bits contained in its argument. The low-order 16 bits of
X, are set to the arbitrary value 330E .

The initializer function seed48 sets the value of X; to the 48-bit
value specified in the argument array. The previous value of X, is
copied into a 48-bit internal buffer, used only by seed48. A
pointer to this buffer is the value returned by seed48 . The re-
turned pointer, which can be ignored if not needed, is useful if a
program is to be restarted from a given point at some future time.
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Use the pointer to get and store the last X value; then use this
value to reinitialize via seed48 when the program is restarted.

The initialization function 1cong48 allows the user to specify
the initial X, the multiplier value a, and the addend value c. Ar-
gument array elements param[0-2] specify X, elements param|3-
5] specify the multiplier a, and param[6] spec1ﬁes the 16-bit ad-
dend c. After 1cong48 has been called, a subsequent call to ei-
ther srand48 or seed48 will restore the *‘standard’’ multiplier
and addend values, a and ¢, specified on the previous page.

NOTES
The routines are coded in portable C. The source code for the
portable version can even be used on computers which do not
have floating-point arithmetic. In such a situation, functions
drand48 and erand48 do not exist; instead, they are replaced
by the following two functions:

long irand48 (m)

unsigned short m;

long krand48 (xsubi,m)

unsigned short xsubi[3],m;
Functions irand48 and krand48 return non-negative long in-
tegers uniformly distributed over the interval [0, m—1].

SEE ALSO
rand(3C).
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NAME
dup2 — duplicate a descriptor

SYNOPSIS
dup2 (oldd, newd)
int oldd, newd;

DESCRIPTION
dup2 causes newd to become a duplicate of oldd. If newd is al-
ready in use, the descriptor is first deallocated as if a close(2)
call had been done first.

The object referenced by the descriptor does not distinguish
between references using oldd and newd in any way. Thus, if
newd and oldd are duplicate references to an open file, read(2),
write(2), and 1seek(2) calls all move a single pointer into the
file. If a separate pointer into the file is desired, a different object
reference to the file must be obtained by issuing an additional
open(2) call.

RETURN VALUE
The value —1 is returned if an error occurs in either call. The
external variable errno indicates the cause of the error.

ERRORS
dup? fails if:
[EBADF] oldd or newd is not a valid active descrip-
tor
[EMFILE] Too many descriptors are active.
SEE ALSO

accept(2N), close(2), dup(2), fcntl(2),
getdtablesize(2N), open(2), pipe(2), socket(2N).

1 February, 1990

RevisionC



ecvt(3C) ecvt (3C)

NAME
ecvt, fcvt, gcvt — convert floating-point number to string

SYNOPSIS
char *ecvt (value, ndigit, decpt, sign)
double value;
int ndigit, *decpt, *sign;

char *fcvt (value, ndigit, decpt, sign)
double value;
int ndigit, *decpt, *sign;

char *gcvt (value, ndigit, buf)
double value;
int ndigit;
char *buf;

DESCRIPTION
ecvt converts value to a null-terminated string of ndigit digits
and returns a pointer to this string. The high-order digit is non-
zero, unless the value is zero. The low-order digit is rounded.
The position of the decimal point relative to the beginning of the
string is stored indirectly through decpt (negative means to the left
of the returned digits). The decimal point is not included in the re-
turned string. If the sign of the result is negative, the word pointed
to by sign is non-zero; otherwise it is zero.

fcvt is identical to ecvt, except that the correct digit has been
rounded for print £ %f (Fortran F-format) output of the number
of digits specified by ndigit.

gcvt converts the value to a null-terminated string in the array
pointed to by buf and returns buf. It attempts to produce ndigit
significant digits in Fortran F-format, ready for printing; E-format
is produced when F-format is not possible. A minus sign, if there
is one, or a decimal point is included as part of the returned string.
Trailing zeros are suppressed.

SEE ALSO
print£(3S).

BUGS
The values returned by ecvt and fcvt point to a single static
data array.
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NAME
end, etext, edata — last locations in program

SYNOPSIS
extern end;
extern etext;
extern edata;

DESCRIPTION
These names refer neither to routines nor to locations with in-
teresting contents. The address of etext is the first address
above the program text, edata above the initialized data region,
and end above the uninitialized data region.

When execution begins, the program break (the first location
beyond the data) coincides with end, but the program break may
be reset by the routines of brk(2), malloc(3C), standard
input/output, the profile (-p) option of cc(l), and so on. Thus,
the current value of the program break should be determined by
sbrk (0) (see brk(2)).

SEE ALSO
ce(l), brk(2), intro(3), malloc(3C).
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NAME
erf, erfc — error function and complementary error function

SYNOPSIS
#include <math.h>

double erf (x)
double x;

double erfc (x)
double x;

DESCRIPTION
The erf function returns the error function of x (the precise for-
mula is available in at standard calculus text).

erfc, which returns 1.0 — erf (x), is provided because of the
extreme loss of relative accuracy if erf (x) is called for large x
and the result subtracted from 1.0 (e.g. for x = 5, 12 places are
lost).

SEE ALSO
exp(3M).
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NAME
ethers, ether_ntoa, ether aton, ether ntohost,
ether hostton, ether line — Ethernet address mapping
operations

SYNOPSIS
#include <sys/types.h>
#include <sys/socket.h>
#include <net/if.h>
#include <netinet/in.h>
#include <netinet/if ether.h>

char *ether ntoa(e)
struct ether_ addr *e;

struct ether_addr *ether_ aton(s)
char *s;

ether_ntohost (hostname, e)
char *hostname;
struct ether_addr *e;

ether hostton (hostname, e)
char *hostname;
struct ether_addr *e;

ether_line (I, e, hostname)
char *[;

struct ether_addr *e;
char *hostname;

DESCRIPTION
These routines are useful for mapping 48-bit Ethernet numbers to
their ASCII representations or their corresponding host names,
and vice versa.

The function ether_ntoa converts a 48-bit Ethernet number
pointed to by e to its standard ACSII representation; it returns a
pointer to the ASCII string. The representation is of the form:

X:X:X:1X:X:X:2
where x is a hexadecimal number between O and 255. The func-
tion ether_aton converts an ASCII string in the standard

representation back to a 48-bit Ethernet number; the function re-
turns NULL if the string cannot be scanned successfully.
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The function ether_ntohost maps an Ethernet number (point-
ed to by e) to its associated hostname. The string pointed to by
hostname must be long enough to hold the hostname and a null
character. The function returns zero upon success and non-zero
upon failure. Inversely, the function ether hostton maps a
hostname string to its corresponding Ethernet number; the func-
tion modifies the Ethernet number pointed to by e. The function
also returns zero upon success and non-zero upon failure.

The function ether_line scans a line (pointed to by /) and sets
the hostname and the Ethernet number (pointed to by e). The
string pointed to by hostname must be long enough to hold the
hostname and a null character. The function returns zero upon
success and non-zero upon failure. The format of the scanned line
is described by ethers(4).

FILES
/etc/ethers
/etc/ethers.byaddr Yellow Pages control file
/etc/ethers.byname Yellow Pages control file

SEE ALSO
ethers(4).
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NAME
exp, dexp, cexp — Fortran exponential intrinsic function

SYNOPSIS
real rl, r2
double precision dpl, dp2
complex c¢xI, cx2

r2=exp (rl)
dp2=dexp (dpl)
dp2=exp (dpl)
cx2=cexp (cxl)
cx2=exp (cxl)

DESCRIPTION
exp returns the real exponential function ¢” of its real argument.
dexp retums the double-precision exponential function of its
double-precision argument. cexp returns the complex exponen-
tial function of its complex argument. The generic function exp
becomes a call to dexp or cexp, as required, depending on the

type of its argument.
SEE ALSO
exp(3M).
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NAME
exp, log, logl0, pow, sqrt — exponential, logarithm,
power, and square root functions

SYNOPSIS
#include <math.h>

double exp (x)
double x;

double log(x)
double x;

double 1logl0 (x)
double x;

double pow(x, y)
double x, y;

double sqrt (x)
double x;

DESCRIPTION
The exp function returns e raised to the power of x.

1og returns the natural logarithm of x. The value of x must be po-
sitive.

1ogl0 returns the logarithm base ten of x. The value of x must
be positive.

The pow function returns x raised to the power of y. If x is zero, y
must be positive. If x is negative, y must be an integer.

sqrt returns the nonnegative square root of x. The value of x
may not be negative.

RETURN VALUE
exp returns HUGE when the correct value would overflow, or 0
when the correct value would underflow, and sets errno to
ERANGE.

logand 1eg10 retun —HUGE and set errno to EDOM when x is
nonpositive. A message indicating DOMAIN error (or SING error
when x is 0) is printed on the standard error output.

pow returns 0 and sets errno to EDOM when x is 0 and y is non-
positive, or when x is negative and y is not an integer. In these
cases a message indicating DOMAIN error is printed on the stan-
dard error output. When the correct value for pow would
overflow or underflow, pow returns +HUGE or 0 respectively, and
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sets errno to0 ERANGE.

sqrt returns 0 and sets errno to EDOM when x is negative. A
message indicating DOMAIN error is printed on the standard error
output.

These error-handling procedures may be changed with the func-
tion matherr(3M).

SEE ALSO
intro(2), hypot(3M), matherr(3M), sinh(3M).
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NAME
fclose, £flush — close or flush a stream

SYNOPSIS
#include <stdio.h>

int fclose (stream)
FILE *stream;

int f£flush (stream)
FILE *stream;

DESCRIPTION
fclose causes any buffered data for the named stream to be
written out and the stream to be closed.

fclose is performed automatically for all open files upon calling
exit(2).

fflush causes any buffered data for the named stream to be
written to that file. The stream remains open.

RETURN VALUE
These functions return 0 for success, and EOF if any error (such
as trying to write to a file that has not been opened for writing)
was detected.

SEE ALSO
close(2), exit(2), fopen(3S), setbuf(39).
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NAME
ferror, feof, clearerr, fileno — strcam status
inquiries

SYNOPSIS
#include <stdio.h>

int feof (stream)
FILE *stream;

int ferror (stream)
FILE *stream;

void clearerr (stream)
FILE *stream;

int fileno (stream)
FILE *stream;

DESCRIPTION
feof returns nonzero when EOF has previously been detected
reading the named input stream; otherwise, it returns zero.

ferror returns nonzero when an I/O error has previously oc-
curred reading from or writing to the named stream; otherwise, it
returns zero.

clearerr resets the error indicator and EOF indicator to zero
on the named stream.

fileno retumns the integer file descriptor associated with the
named stream; see open(2).

NOTES
All these functions are implemented as macros; they cannot be de-
clared or redeclared.

SEE ALSO
open(2), fopen(3S).
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NAME
floor, ceil, fmod, fabs — floor, ceiling, remainder,
absolute value functions

SYNOPSIS

#include <math.h>

double floor(x)
double x;

double ceil (x)
double x;

double fmod(x, Yy)
double x, y:

double fabs (x)
double x;

DESCRIPTION
floor returns the largest integer (as a double-precision number)
not greater than x.

ceil returns the smallest integer not less than x.
fmod returns the floating-point remainder of the division of x by

y: x if y is zero or if x/y would overflow; otherwise the number is f
with the same sign as x, such that x = iy + f for some integer i, and

Ifl<lyl.
fabs returns the absolute value of I x|.

SEE ALSO
abs(3C).
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NAME

fopen, freopen, fdopen — open a stream
SYNOPSIS

#include <stdio.h>

FILE *fopen (filename, type)
char *filename, *type;

FILE *freopen (filename, type, stream)
char *filename, *type;
FILE *stream;
FILE *fdopen (fildes, type)
int fildes;
char *type;
DESCRIPTION
fopen opens the file named by filename and associates a stream

with it. fopen returns a pointer to the FILE structure associated
with the stream.

Jfilename points to a character string that contains the name of the
file to be opened.

type is a character string having one of the following values:

r open for reading

w truncate or create for writing

a append; open for writing at end of file, or create
for writing

r+ open for update (reading and writing)

w+ truncate or create for update

a+ append; open or create for update at end-of-file

freopen substitutes the named file in place of the open stream.
The original stream is closed, regardless of whether the open ulti-
mately succeeds. freopen returns a pointer to the FILE struc-
ture associated with stream.

freopen is typically used to attach the preopened streams asso-
ciated with stdin, stdout, and stderr to other files.

fdopen associates a stream with a file descriptor by formatting a
file structure from the file descriptor. Thus, fdopen can be used
to access the file descriptors returned by open(2), dup(2),
creat(2), or pipe(2). (These calls open files but do not return
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pointers to a FILE structure.) The type of stream must agree with
the mode of the open file.

When a file is opened for update, both input and output may be
done on the resulting stream. However, output may not be direct-
ly followed by input without an intervening £seek or rewind,
and input may not be directly followed by output without an inter-
vening fseek, rewind, or an input operation which encounters
end-of-file.

‘When a file is opened for append (i.e., when type is a or a+), it is
impossible to overwrite information already in the file. fseek
may be used to reposition the file pointer to any position in the
file, but when output is written to the file the current file pointer is
disregarded. All output is written at the end of the file and causes
the file pointer to be repositioned at the end of the output. If two
separate processes open the same file for append, each process
may write freely to the file without fear of destroying output being
written by the other. The output from the two processes will be
intermixed in the file in the order in which it is written.

RETURN VALUE
fopen and freopen return a NULL pointer on failure.
SEE ALSO

creat(2), dup(2), open(2), pipe(2), fclose(3S),
fseek(3S).
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NAME
fread, fwrite — binary input/output

SYNOPSIS
#include <stdio.h>

int fread(ptr, size, nitems, stream)
char *ptr;

int size, nitems;

FILE *stream:

int fwrite(ptr, size, nitems, stream)
char *pitr;

int size, nitems;

FILE *stream;

DESCRIPTION

fread copies nitems items of data from the named input stream
into an array beginning at ptr. An item of data is a sequence of
bytes (not necessarily terminated by a null byte) of length size.
fread stops appending bytes if an end-of-file or error condition
is encountered while reading stream or if nitems items have been
read. fread leaves the file pointer in stream, if defined, pointing
to the byte following the last byte read if there is one. fread
does not change the contents of stream.

fwrite appends at most nitems items of data from the the array
pointed to by ptr to the named output stream. fwrite stops ap-
pending when it has appended nitems items of data or if an error
condition is encountered on stream. fwrite does not change the
contents of the array pointed to by ptr.

The variable size is typically sizeof (*ptr) where the pseudo-
function sizeof specifies the length of an item pointed to by per.
If ptr points to a data type other than char it should be cast into a
pointer to char.

RETURN VALUE
fread and fwrite return the number of items read or written,
If size or nitems is non-positive, no characters are read or written
and O is returned by both fread and fwrite.

SEE ALSO
read(2), write(2), fopen(3S), getc(3S), gets(3S),
print £(3S), putc(3S), puts(3S), scanf(3S).
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NAME
frexp, ldexp, modf — manipulate parts of floating-point
numbers

SYNOPSIS
double frexp (value, eptr)
double value;
int *eptr;
double ldexp (value, exp)
double value;
int exp;

double modf (value, iptr)
double value, *iptr;

DESCRIPTION
Every nonzero number can be written uniquely as x*
pow (2, n), where the ‘‘mantissa’’ (fraction) x is in the range 0.5
<lxl < 1.0, and the “‘exponent’ n is an integer. frexp returns
the mantissa of a double value, and stores the exponent indirectly
in the location pointed to by eptr. If value is zero, both results re-
turned by frexp are zero.

ldexp returns the quantity value* pow (2, exp).
modf returns the signed fractional part of value and stores the in-
tegral part indirectly in the location pointed to by iptr.

ERRORS

If 1dexp would cause overflow, * HUGE is returned (according
to the sign of value), and errno is set to ERANGE.

If 1dexp would cause underflow, zero is returned and errno is
set to ERRANGE.

SEE ALSO
exp(3M).

February, 1990 1

Revision C



fseek(3S) fseek(3S)

NAME
fseek, rewind, ftell — reposition a file pointer in a stream

SYNOPSIS
#include <stdio.h>

int fseek (stream, offset, ptrname)
FILE *stream;

long offset;

int ptrname;

void rewind (stream)
FILE *stream;

long ftell (stream)
FILE *stream;

DESCRIPTION
fseek sets the position of the next input or output operation on
the stream. The new position is at the signed distance offset bytes
from the beginning, the current position, or the end of the file,
when the value of ptrname is 0, 1, or 2, respectively.

rewind (stream) is equivalent to fseek (stream, 0L, 0), ex-
cept that no value is returned.

fseek and rewind undo any effects of ungetc(3S).

After £seek or rewind, the next operation on a file opened for
update may be either input or output.

ftell returns the offset of the current byte relative to the begin-
ning of the file associated with the named stream.

RETURN VALUE
fseek returns non-zero for improper secks; otherwise it returns
zero.,

An improper seek can be, for example, an £seek done on a file
that has not been opened via fopen; in particular, £seek may
not be used on a terminal or on a file opened via popen(38S).

SEE ALSO
lseek(2), fopen(3S), popen(3S), ungetc(3S).
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WARNINGS
On A/UX an offset returned by £ftell is measured in bytes, and
it is permissible to seek to positions relative to that offset; howev-
er, portability to systems other than A/UX requires that an offset
be used by £seek directly. Arithmetic may not meaningfully be
performed on such an offset, which is not necessarily measured in
bytes.
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NAME
fstyp — determine the file-system type

SYNOPSIS
#include <sys/fstypent.h>

struct fstypent *fstype(name)
char *name,

DESCRIPTION
fstyp determines the type of the file system associated with the
file name. The file-system types supported on A/UX® are listed
in /etc/fstypes. See fstypes(4).

If the file name is a block or character device and is readable by
the calling process, £styp attempts to determine the file-system
type by executing (through exec(2)) the file-system-dependent
versions of the £styp(1) command. These commands read the
file-sytem superblocks and perform consistency checks on the
file-system data. See £s(4). Otherwise, £styp uses the informa-
tion returned by stat £s(2).

RETURN VALUE
The return value is a pointer to a £stypent structure. If the
file-system type cannot be determined, a NULL pointer is re-
turned.

FILES
/etc/fstab
/etc/fstypes
/etc/mtab
/etc/fs/*/fstyp
NOTES
A/UX currently supports System V file systems (SVFS) and
Berkeley Fast File Systems (UFS) as local systems.
SEE ALSO
stat(2), statfs(2), £stypent(3), getmntent(3), £s(4),
fstab(4), fstypes(4), mtab(@).
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NAME
fstypent — get file-system-type entry

SYNOPSIS
#include <stdio.h>
#include <sys/fstypent.h>

struct fstypent *fstypent(filep)
FILE *filep;

DESCRIPTION
fstypent reads the next line from the file indicated by filep and
returns a pointer to a struct fstypent containing this infor-
mation.

The £stypent structure is defined in <sys/£stypent . h>:

struct fstypent {
int fstype:;
char **typelist;
char *pathlist;
}:
In the above structure, £stype indicates the file-system type, and
this value is used by £smount(2).

typelist is a null-terminated list of pointers; each one points to
a character string describing a file-system type. At least one of
these types is defined in <mntent . h>.

pathlist is a colon-separated list of pathnames. The path-
names indicate the directories where file-system-dependent utili-
ties may be found. This entry in /etc/£fstypes is not required.
pathlist is a NULL pointer if the entry is missing.

The data in this structure and referenced static data are overwrit-
ten by a subsequent call to £stypent or typefs.

RETURN VALUE
fstypent returns a pointer of type struct fstypent. See
fstyp(3). A NULL pointer is returned on end-of-file or error.

FILES
/etc/fstypes

February, 1990 1

Revision C



fstypent (3P) fstypent(3P)

SEE ALSO
getmntent(3), typefs(3), £5(4), £stab(4), £stypes@),
ufs4).
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NAME
ftok — standard interprocess communication package

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

key_t ftok(path,id)
char *path;
char id;

DESCRIPTION

All interprocess communication facilities require the user to sup-
ply a key to be used by the msgget(2), semget(2), and
shmget(2) system calls to obtain interprocess communication
identifiers. One method for forming a key is to use the £t ok sub-
routine described below. Another way to compose keys is to in-
clude the project ID in the most significant byte and to use the
remaining portion as a sequence number. There are many other
ways to form keys, but it is necessary for each system to define
standards for forming them. If a standard is not adhered to, unre-
lated processes may interfere with each other’s operation. There-
fore, it is strongly suggested that the most significant byte of a key
in some sense refer to a project so that keys do not conflict across
a given system,

ftok returns a key based on path and id that is usable in subse-
quent msgget, semget, and shmget system calls. path must
be the pathname of an existing file that is accessible to the process.
id is a character that uniquely identifies a project. ftok returns
the same key for linked files when called with the same id; it re-
turns different keys when called with the same filename but dif-
ferent ids.

SEE ALSO
intro(2), msgget(2), semget(2), shmget(2).
DIAGNOSTICS

ftok returns (key_ t) -1 if path does not exist or if it is not ac-
cessible to the process.

WARNINGS
If the file whose path is passed to ftok is removed when keys
still refer to the file, future calls to ftok with the same path and
id will return an error. If the same file is recreated, £tok is likely
to return a different key than it did the original time it was called.
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NAME
ftw — walk a file tree

SYNOPSIS
#include <ftw.h>

int ftw(path, fn, depth)
char *path;
int (*fn) ();
int depth;

DESCRIPTION
ftw recursively descends the directory hierarchy rooted in path.
For each object in the hierarchy, ftw calls fn, passing it a pointer
to a nullterminated character string containing the name of the ob-
ject, a pointer to a stat structure (see stat(2)) containing infor-
mation about the object, and an integer. Possible values of the in-
teger, defined in the <ftw.h> header file, are FTW_F for a file,
FTW_D for a directory, FTW_DNR for a directory that cannot be
read, and FTW. - NS for an object for which stat could not be ex-
ecuted successfully. If the integer is FTW_DNR, descendants of
that directory will not be processed. If the integer is FTW NS,
the stat structure will contain garbage. An example of an object
that would cause FTW_NS to be passed to fr is a file in a directory
with read permission but not execute (search) permission.

ftw visits a directory before visiting any of its descendants.

The tree traversal continues until the tree is exhausted, an invoca-
tion of fn returns a nonzero value, or an error is detected within
ftw (such as an I/O error). If the tree is exhausted, ftw returns
zero. If fn returns a nonzero value, £tw stops its tree traversal and
returns whatever value was returned by fn. If £tw detects an er-
ror, it returns —1, and sets the error type in erxrno.

ftw uses one file descriptor for each level in the tree. The depth
argument limits the number of file descriptors so used. If depth is
zero or negative, the effect is the same as if it were 1. depth must
not be greater than the number of file descriptors currently avail-
able for use. £tw runs more quickly if depth is at least as large as
the number of levels in the tree.

RETURN VALUE
The tree traversal continues until the tree is exhausted, and invo-
cation of frn returns a nonzero value or some error is detected
within £tw (such as an I/O error). If the tree is exahusted, ftw
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returns 0. If fn returns a nonzero value, £tw stops its tree traver-
sal and returns whatever value was returned by fn.

If £tw encounters an error other than EACCESS, it returns —1 and
errno is set to indicate the error. The external variable errno
may contain the error values that are possible when a directory is
opened or when stat(2) is executed on a directory or file.

SEE ALSO
stat(2), malloc(3C).

BUGS
Because ftw is recursive, it is possible for it to terminate with a
memory fault when applied to very deep file structures.
ftw could be made to run faster and use less storage on deep
structures at the cost of considerable complexity.
ftw uses malloc(3C) to allocate dynamic storage during its
operation. If ftw is forcibly terminated, such as by longjmp
being executed by fr or an interrupt routine, £tw does not have a
chance to free that storage, so it remains permanently allocated. A
safe way to handle interrupts is to store the fact that an interrupt
has occurred, and arrange to have fn return a nonzero value at its
next invocation.
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NAME
int, ifix, idint, real, float, sngl, dble, cmplx,
dcmplx, ichar, char — explicit Fortran type conversion

SYNOPSIS
integer i, j
real r, §
double precision dp, dq
complex cx
double complex dcx
character *1 ch

i=int (r)
i=int (dp)
i=int (cx)
i=int (dcx)
i=ifix (r)
i=idint (dp)
r=real (i)
r=real (dp)
r=real (cx)
r=real (dcx)
r=float (i)
r=sngl (dp)

dp=dble (i)
dp=dble (r)
dp=dble (cx)
dp=dble (dcx)

cx=cmplx (i)
cx=cmplx (i, j)
cx=cmplx (r)
cx=cmplx(r, §)
cx=cmplx (dp)
cx=cmplx (dp, dq)
cx=cmplx (dcx)

dcx=dcmplx (i)
dcx=dcmplx (i, j)
dcx=dcmplx (r)
dcx=dcmplx (r, s)
dcx=dcmplx (dp)
dex=dcmplx (dp, dq)
dcx=dcmplx (cx)
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i=ichar (ch)
ch=char (i)

DESCRIPTION
These functions perform conversion from one data type to anoth-
er.

int converts to integer form its real, double preci-
sion, complex, or double complex argument. If the ar-
gument is real or double precision, int returns the in-
teger whose magnitude is the largest integer that does not exceed
the magnitude of the argument and whose sign is the same as the
sign of the argument (i.c., truncation). For complex types, the
above rule is applied to the real part. ifix and idint convert
only real and double precision arguments respectively.

real convertsto real forman integer, double preci-
sion, complex,or double complex argument. If the ar-
gument is double precision or double complex, as much precision
is kept as is possible. If the argument is one of the complex types,
the real part is returned. float and sngl convert only in-
tegerand double precision arguments, respectively.

dble converts any integer, real, complex, or double
complex argument to double precision form. If the ar-
gument is of a complex type, the real part is returned.

cmplx converts its integer, real, double precision,
or double complex argument(s) to complex form.

dcmplx converts its integer, real, double preci-
sion,or complex argument(s)to double complex form.

Either one or two arguments may be supplied to cmplx and
dcmplx. If there is only one argument, it is taken as the real part
of the complex type and a imaginary part of zero is supplied. If
two arguments are supplied, the first is taken as the real part and
the second as the imaginary part.

ichar converts from a character to an integer depending on the
character’s position in the collating sequence.

char returns the character in the ith position in the processor col-
lating sequence, where i is the supplied argument.

For a processor capable of representing n characters,
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ichar(char(i)) = iforO<=i<n,and

char(ichar(ch)) = ch for any representable character ch.
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NAME

garama — log gamma function
SYNOPSIS

#include <math.h>

extern int signgam;

doublegamma(x)
double x;

DESCRIPTION
gamma returns the natural log of gamma as a function of the abso-
lute value of a given value. gamma returns In(I1T(x)!), where
T'(x) is defined as

]:e 4.
0

The sign of I'(x) is returned in the external integer signgam.
The argument x may not be a nonpositive integer.

The following C program fragment might be used to calculate I'™:
if ((y = gamma(x)) > LN_MAXDOUBLE)
error();
y = signgam * exp(y):
where LN_MAXDOUBLE is the least value that causes exp(3M) to
return a range error, and is defined in the <values.h> header
file.
RETURN VALUE
For non-negative integer arguments HUGE is returned, and errno

is set to EDOM. A message indicating SING error is printed on the
standard error output.

If the comrect value would overflow, gamma returns HUGE and
sets errno to ERANGE.

These error-handling procedures may be changed with the func-
tion matherr(3M).

SEE ALSO
exp(3M), matherr(3M), values(s).
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NAME
getarg — return Fortran command-line argument

SYNOPSIS
character *N ¢
integer i
getarg(i, c)

DESCRIPTION
getarg returns the ith command-line argument of the current
process. Thus, if a program were invoked with:

foo argl arg2 arg3
then the call
getarg(2, c)
would return the string arg2 in the character variable c.

SEE ALSO
getopt(3C).

1 February, 1990

Revision C



getc(3S) getc(3S)

NAME
getc, getchar, fgetc, getw — get character or word
from a stream

SYNOPSIS

#include <stdio.h>

int getc (stream)
FILE *stream;

int getchar()

int fgetc (stream)
FILE *gstream;

int getw (stream)
FILE *stream;

DESCRIPTION
The getc macro returns the next character (i.e., byte) from the
named input stream, as an integer. It also moves the file pointer,
if defined, ahead one character in stream. The getchar macro is
defined as getc (stdin).

fgetc behaves like getc, but is a function rather than a macro.
fgetc runs more slowly than getc, but takes less space per in-
vocation and its name can be passed as an argument to a function.

getw returns the next word (32-bit integer on a Macintosh II)
from the named input stream. getw increments the associated file
pointer, if defined, to point to the next word. getw assumes no
special alignment in the file.

RETURN VALUE
These functions return the constant EOF at end-of-file or upon an
error. Because EOF is a valid integer, ferror(3S) should be
used to detect getw errors.

SEE ALSO
fclose(3S), ferror(3S), fopen(3S), £read(3S),
gets(3S), putc(3S), scanf(3S), ungetc(3S).

WARNINGS
If the integer value returned by getc, getchar,or fgetc is
stored into a character variable and then compared against the in-
teger constant EOF, the comparison may never succeed, because
sign-extension of a character on widening to integer is machine-
dependent.
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BUGS
Because it is implemented as a macro, getc treats incorrectly a
stream argument with side effects. In particular, getc (*f++)
does not work sensibly. fgetc should be used instead.
Because of possible differences in word length and byte ordering,
files written using putw are machine-dependent, and may not be
read using getw on a different processor.
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NAME
getcwd — get the pathname of the current working directory

SYNOPSIS
char *getcwd (buf, size)
char *buf;
int size;

DESCRIPTION
getcwd returns a pointer to the current directory pathname. The
value of size must be at least two greater than the length of the
pathname to be returned.

If buf is a NULL pointer, get cwd obtains size bytes of space by
using malloc(3C). In this case, the pointer returned by getcwd
may be used as the argument in a subsequent callto free.

The function is implemented by using popen(3S) to pipe the out-
put of the pwd(1) command into the specified string space.
EXAMPLES
#include <limits.h>
char *cwd, *getcwd();

if ((cwd=getcwd({(char *)NULL, PATH-MAX))==NULL) {
perror(‘‘pwd’’);
exit (1);

}

printf ("$s\n", cwd);

RETURN VALUE
If any of the following conditions occur, getcwd returns NULL
and sets errno to the corresponding value:

[EINVAL] The size is less than or equal to 0.
[ERANGE] The size is not large enough to contain the path-
name.
[EACCES] The read or search permission was denied for a
component of the pathname.
ERRORS
getcwd will fail if one or more of the following are true:
[EINVAL] The size is less than or equal to 0.
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[ERANGE] The size is not large enough to contain the path-
name.
[EACCES] The read or search permission was denied for a
component of the pathname,
SEE ALSO

pwd(1), malloc(3C), popen(3S).
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NAME
getenv — return value for environment name

SYNOPSIS
char *getenv (name)
char *name;

DESCRIPTION
getenv searches the environment list (see environ(5)) for a
string of the form name=value, and returns a pointer to the value
in the current environment if such a string is present; otherwise a
NULL pointer is returned.

SEE ALSO
exec(2), putenv(3C), environ(5).
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NAME

getenv — return Fortran environment variable
SYNOPSIS

character *N ¢

getenv (tmpdir, c)

DESCRIPTION
getenv returns the character-string value of the environment
variable represented by its first argument into the character vari-
able of its second argument. If no such environment variable ex-
ists, all blanks are returned.

SEE ALSO
getenv(3C), environ(s).
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NAME
getgrent, getgrgid, getgrnam, setgrent,
endgrent, fgetgrent — obtain group file entry from a
group file

SYNOPSIS
#include <grp.h>

struct group *getgrent ()

struct group *getgrgid (gid)
gid t gid;

struct group *getgrnam(name)
char *name;

void setgrent ()

struct group *fgetgrent (f)
FILE *f;

void endgrent ()

DESCRIPTION
getgrent, getgrgid, and getgrnam retum pointers to an
object with the following structure containing the broken-out
fields of a line in the /etc/group file. Each line contains a
group structure, defined in the <grp . h> header file:
struct group {
char *gr_name; /* the name of the group */
char *gr_passwd; /* the encrypted group
password */
int gr_gid; /* the numeric group ID */
char  **gr_mem; /* vector of pointers to
member names */

}:

When first called, getgrent returns a pointer to the first group
structure in the file. Thereafter, it returns a pointer to the next
group structure in the file; therefore, successive calls may be used
to search the entire file. getgrgid searches from the beginning
of the file until a numeric group ID matching gid is found; it re-
turns a pointer to the particular structure in which the match was
found. getgrnam searches from the beginning of the file until a
group name matching name is found; it returns a pointer to the
particular structure in which the match was found. If an end-of-
file or an error is encountered on reading, these functions return a
NULL pointer.
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A call to setgrent has the effect of rewinding the group file to
allow repeated searches. endgrent may be called to close the
group file when processing is complete.

fgetgrent returns a pointer to the next group structure in the
stream f, which matches the format of /etc/group.

RETURN VALUE
If an end-of-file or an error is encountered, a NULL pointer is re-
turned.

FILES
/etc/group

SEE ALSO
getlogin(3C), getpwent(3C), group(4).

WARNINGS
The routines use <stdio.h>. Therefore, the size of programs
not otherwise using standard I/O is increased more than might be
expected.

BUGS

All information is contained in a static area, so it must be copied if
it is to be saved.
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NAME
getgroups — get the group access list

SYNOPSIS
#include <sys/types.h>

int getgroups (gidsetlen, gidset)
int gidsetlen;
gid_t *gidset;

DESCRIPTION
getgroups gets the current group access list of the user process
and stores it in the array gidset. The parameter gidsetlen indicates
the number of entries that may be placed in gidset.

getgroups returns the actual number of groups returned in gid-
set. No more than NGROUPS_MAX, as defined in <1imits.h>,
arc ever returned. If gidsetlen is 0, getgroups returns the
number of supplementary group IDs associated with the calling
process without modifying the array pointed to by gidset.

RETURN VALUE
A successful call returns the number of groups in the group set. If
an error is detected, -1 is returned and the error code is stored in
the global variable errno.

ERRORS
The possible error values for getgroups are:
[EINVAL] The argument gidsetlen is smaller than the
number of groups in the group set.
[EFAULT] The argument gidset specifies an invalid ad-
dress.
SEE ALSO

setgroups(2), initgroups(3X).
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NAME
gethostbyaddr, gethostbyname — get network host
entry

SYNOPSIS
#include <netdb.h>

struct hostent *gethostbyname(name)
char *name;

struct hostent *gethostbyaddr (addr, len, type)
char *addr;
int len, type:

DESCRIPTION
gethostbyaddr and gethostbyname each return a pointer
to an object with the following structure containing the broken-out
fields of a line in the network host data base, /etc/hosts.

struct hostent {

char *h name; /*official name of host*/
char **h _aliases; /*alias list*/

int h_addrtype; /*address type*/

int  h_length; /*length of address*/

char **h_addr list; /*address list*/
};
#define h_addr h_addr_list[0] /* backward compatibility */

The members of this structure are

h_name official name of the host.

h_aliases A zero terminated array of alternate names
for the host.

h_addrtype The type of address being returned;
currently always AF_INET.

h_length The length, in bytes, of the address.

h_addr A pointer to the network address for the
host. Host addresses are returned in net-
work byte order.

gethostbyname and gethostbyaddr sequentially search
from the beginning of the file until a matching host name or host
address is found, or until EOF is encountered. Host addresses are
supplied in network order.

1 February, 1990

Revision C



gethostbyaddr(3N) gethostbyaddr(3N)

RETURN VALUE
NULL pointer (0) returned on EOF or error.

FILES
/etc/hosts

SEE ALSO
hosts(dN).

BUGS
All information is contained in a static area, so it must be copied if
it is to be saved. Only the Internet address format is currently un-
derstood.
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NAME

getlogin — get login name
SYNOPSIS

char *getlogin();
DESCRIPTION

getlogin returns a pointer to the login name as found in
/etc/utmp. It may be used in conjunction with getpwnam to
locate the correct password file entry when the same user ID is
shared by several login names.

If getlogin is called within a process that is not attached to a
terminal, it returns a NULL pointer. The correct procedure for
determining the login name is to call cuserid or getlogin.
If getlogin fails, call getpwuid.

RETURN VALUE
getlogin returns the NULL pointer if name is not found.

FILES

/etc/utmp
SEE ALSO

cuserid(3S), getgrent(3C), getpwent(3C), utmp(4).
BUGS

The return values point to static data whose content is overwritten
by each call.
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NAME
setmntent, getmntent, addmntent, endmntent,
hasmntopt — get file system descriptor file entry

SYNOPSIS
#include <stdio.h>
#include <mntent.h>

FILE *setmntent (filep, type)
char *filep;
char *type;

struct mntent *getmntent (filep)
FILE *filep;

int addmntent (filep, mnt)
FILE *filep;
struct mntent *mnt;

char *hasmntopt (mnt, opt)
struct mntent *mnt;
char *opt;

int endmntent (filep)
FILE *filep;

DESCRIPTION
These routines replace the get £sent(3) routines for accessing
the file system description file /etc/fstab, and the mounted
file system description file /etc/mtab.

setmntent opens a file system description file and returns a file
pointer for use with getmntent, addmntent, or endmntent.
The type argument is the same as in fopen(3). getmntent
reads the next line from £ilep and returns a pointer to an object
with the following structure containing broken-out fields of a line
in the file system description file, <mntent . h>. The fields have
meanings described in £stab(4).

struct mntent {

char *mnt_fsname; /* file system name */
char *mnt_dir; /* file system path prefix */
char *mnt_type; /* 4.2, 5.2, nfs, swap, or ignore */
char *mnt_opts; /* ro, rw, quota, noquota, hard, soft */
int mnt_freq; /* dump frequency, in days */
int mnt_passno; /* pass number on parallel fsck */
i
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addmntent adds the mntent structure mnt to the end of the
open file filep. Note that filep has to be opened for writing if this
is to work. hasmntopt scans the mnt_opts field of the
mntent structure mnt for a substring that matches opt. It returns
the address of the substring if a match is found, 0 otherwise.
endmntent closes the file.

RETURN VALUE
NULL pointer (0) returned on EOF or error.

FILES
/etc/fstab
/etc/mtab

SEE ALSO
fstab(4), mt ab(4).

BUGS
The returned mntent structure points to static information that is
overwritten in each call.
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NAME
getnetent, getnetbyaddr, getnetbyname,
setnetent, endnetent — get network entry

SYNOPSIS
#include <netdb.h>

struct netent *getnetent ()

struct netent *getnetbyname (name)
char *name;

struct netent *getnetbyaddr (net)
long net;

setnetent (stayopen)
int stayopen;

endnetent ()

DESCRIPTION
getnetent, getnetbyname, and getnetbyaddr each re-
turn a pointer to an object with the following structure, containing
the broken-out fields of a line in the network data base,
/etc/networks.
struct netent {
char  *n_name; /* official name of net */
char **n_aliases; /* alias list */
int n_addrtype; /* net number type */
long n_net; /* net number */

}:
The members of this structure are:

n_name The official name of the network.
n_aliases A zero terminated list of alternate names for the
network.

n_addrtype The type of the network number returned;
currently only AF_INET.

n_net The network number. Network numbers are re-
turned in machine byte order.

getnetent reads the next line of the file, opening the file if
necessary.

setnetent opens and rewinds the file. If the stayopen flag is
nonzero, the net data base will not be closed after each call to
getnetent (either directly, or indirectly through one of the oth-
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er “‘getnet’ calls).
endnetent closes the file.

getnetbyname and getnetbyaddr sequentially search from
the beginning of the file until a matching net name or net address
is found, or until EOF is encountered. Network numbers are sup-
plied in host order.

RETURN VALUE
NULL pointer (0) returned on EOF or error.

FILES
/etc/networks

SEE ALSO
networks(4N).

BUGS
All information is contained in a static area, so it must be copied if
it is to be saved. Only Internet network numbers are currently un-
derstood. Expecting network numbers to fit in no more than 32
bits is probably naive.

RevisionC
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NAME
getnetgrent, setnetgrent, endnetgrent, innetgr
— get network group entry

SYNOPSIS
innetgr (netgroup, machine, user, domain)
char *netgroup, *machine, *user, *domain;

int setnetgrent (netgroup)
char *netgroup

int endnetgrent ()

getnetgrent (machinep, userp, domainp)
char **machinep, **userp, **domainp;

DESCRIPTION
inngetgr retumns 1 or 0, depending on whether netgroup
contains the machine, user, domain triple as a member. Any of
the three strings machine, user, or domain can be NULL, in which
case it signifies a wild card.

getnetgrent returns the next member of a network group.
After the call, machinep will contain a pointer to a string contain-
ing the name of the machine part of the network group member,
and similarly for userp and domainp. getnetgrent will mal-
loc space for the name. This space is released when a endnet-
grent call is made. getnetgrent returns 1 if it succeeding
in obtaining another member of the network group, O if it has
reached the end of the group.

setnetgrent establishes the network group from which get -
netgrent will obtain members, and also restarts calls to get -
netgrent from the beginning of the list. If the previous set -
netgrent call was to a different network group, a endnet-
grent call is implied. endnetgrent frees the space allocated
during the getnetgrent calls.

FILES
/etc/netgroup
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NAME
getopt — get option letter from argument vector

SYNOPSIS
int getopt (argc, argv, optstring)
int argc;
char **argv, *optstring;

extern char *optarg;
extern int optind, opterr;

DESCRIPTION
getopt returns the next option letter in argv that matches a letter
in optstring. optstring is a string of recognized option letters;
if a letter is followed by a colon, the option is expected to have an
argument that may or may not be separated from it by white
space. optarg is set to point to the start of the option argument
on return from getopt.

getopt places in optind the argv index of the next argument
to be processed. Because optind is external, it is normally ini-
tialized to zero automatically before the first call to getopt.

When all options have been processed (i.e., up to the first non-
option argument), getopt retuns EOF. The special option ~-
may be used to delimit the end of the options; EOF will be re-
turned, and -~ will be skipped.

DIAGNOSTICS
getopt prints an error message on stderr and returns a ques-
tion mark (?) when it encounters an option letter not included in
optstring. This error message may be disabled by setting opterr
to 0.

EXAMPLES
The following code fragment shows how one might process the
arguments for a command that can take the mutually exclusive op-
tions a and b, and the options £ and o, both of which require ar-
guments:
main(argc, argv)
int argc;
char **argv;
( int ¢;
extern int optind;
extern char *optarg;
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“oe

while ((c = getopt
switch (c) {
case ’'a’:
if (bflqg)
errflg++;
else
aflg++;
break;
case 'b':
if (aflqg)
errflg++;
else
bproc( );
break;
case 'f’:
ifile =
break;
case 'o’:
ofile =
break;
case ’'?':
errflg++;
}
(errflg) {
fprintf (stderr,
exit (2);

if

}

for ( ;

SEE ALSO
getopt(l).
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NAME
getpass —read a password

SYNOPSIS
char *getpass (prompt)
char *prompt;

DESCRIPTION

getpass reads up to a newline or EOF from the file /dev/tty,
after prompting on the standard error output with the null-
terminated string prompt and disabling echo. A pointer is returned
to a null-terminated string of at most 8 characters. If /dev/tty
cannot be opened, a NULL pointer is returned. An interrupt ter-
minates input and sends an interrupt signal to the calling program
before returning.

FILES
/dev/tty

SEE ALSO
crypt(3C).

WARNINGS
The above routine uses <stdio.h>. This causes the size of pro-
grams not otherwise using standard I/O to increase more than
might be expected.

BUGS
The return value points to static data whose content is overwritten
by each call.
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NAME
getprotoent, getprotobynumber, getprotobyname,
setprotoent, endprotoent — get protocol entry

SYNOPSIS
#include <netdb.h>

struct protoent *getprotocent ()

struct protoent *getprotobyname (name)
char *name;

struct protoent *getprotobynumber (proto)
int proto;

int setprotoent (stayopen)
int stayopen

int endprotoent ()

DESCRIPTION
getprotoent, getprotobyname, and getproto-
bynumber each return a pointer to an object with the following
structure containing the broken-out fields of a line in the network
protocol data base, /etc/protocols.

struct protoent {
char *p_ name; /* official name of protocol */
char **p aliases; /* alias list */
long p_proto; /* protocol number */

}:

The members of this structure are:

p_name The official name of the protocol.

p_aliases A zero terminated list of alternate names for the
protocol.

p_proto The protocol number.
getprotoent reads the next line of the file, opening the file if
necessary.

setprotoent opens and rewinds the file. If the stayopen flag is
nonzero, the net data base will not be closed after each call to
getprotoent (either directly, or indirectly through one of the
other ‘‘getproto’’ calls).

February, 1990 . 1

Revision C



getprotoent (3N) getprotoent (3N)

endprotoent closes the file.

getprotobyname and getprotobynumber sequentially
search from the beginning of the file until a matching protocol
name or protocol number is found, or until EOF is encountered.

RETURN VALUE
NULL pointer (0) returned on EOF or error.

FILES
/etc/protocols

SEE ALSO
protocols(4N).

BUGS
All information is contained in a static area so it must be copied if
it is to be saved. Only the Internet protocols are currently under-
stood.
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NAME
getptabent, addptabent, endptabent, setptabent,
numbptabent — get partition table file entry

SYNOPSIS
#include <stdio.h>
#include <apple/ptabent.h>

struct ptabent *getptabent (filep)
FILE *filep;

int addptabent (filep, ptab)
FILE *filep;
struct ptabent *ptab;

int endptabent (filep)
FILE *filep;

FILE *setptabent (fname, type)
char *fname;
char *type;

int numptabent (filep)
FILE *filep;

cc [flags] files —-1ptab [libraries]

DESCRIPTION
setptabent opens a partition table file and returns a file pointer
which can then be used with getptabent or addptabent.
The type argument is the same as in fopen(3). getptabent
returns a pointer to an object with the following structure contain-
ing the broken-out fields of a line in the partition table file. The
fields have meanings described in pt ab(4).

struct ptabent {

char *ptab name; /* partition name */
char *ptab type; /* partition type */
int ptab ctrl; /* controller number */
int ptab_disk; /* disk number */

int ptab part; /* partition number */

}:

addptabent adds the ptabent structure ptab to the end of
the open file filep. numptabent returns the number of partition
table file entries and has the effect of rewinding the partition table
file to allow repeated searches. endptabtent closes the file.
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FILES
/etc/ptab

RETURN VALUE
A NULL pointer (0) is returned on EOF or error by setpta-
bent and getptabent. addptabent, endptabent, and
numbptabent retumn EOF on error.

BUGS
The returned ptabent structure points to static information that
is overwritten in each call.

SEE ALSO
pname(1M), ptab(4).
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NAME
getpw — get name from UID

SYNOPSIS
int getpw (uid, buf)
int uid;
char *buf;

DESCRIPTION
getpw searches the password file for a user ID number that
equals uid, copies the line of the password file in which uid was
found into the array pointed to by buf, and returns 0. The line is
null terminated. getpw returns nonzero if uid cannot be found.
This routine is included only for compatibility with prior systems
and should not be used; see get pwent (3C) for routines to use in-
stead.

RETURN VALUE
getpw returns nonzero on €rror.
FILES
/etc/passwd
SEE ALSO
getpwent(3C), passwd(4).
WARNINGS
The above routine uses <stdio.h>. Therefore, the size of pro-

grams not otherwise using standard I/O is increased more than
might be expected.
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NAME
getpwent, getpwuid, getpwnam, setpwent,
endpwent, fgetpwent — get the password file entry

SYNOPSIS
#include <pwd.h>

struct passwd *getpwent ()

struct passwd *getpwuid (uid)
uid_t uid;

struct passwd *getpwnam (name)
char *name;

void setpwent ()
void endpwent ()

struct passwd *fgetpwent (f)
FILE *f;

DESCRIPTION
getpwent, getpwuid, and getpwnam return a pointer to an
object with the following structure containing the broken-out
fields of a line in the /etc/passwd file. Each line in the file
contains a passwd structure, declared in the <pwd.h> header
file:

struct passwd {
char *pw_name;
char *pw_passwd;
int pw_uid;
int pw_gid;
char *pw_age;
char *pw_comment;
char *pw_gecos;
char ‘*pw_dir;
char *pw_shell;
}i
Because this structure is declared in <pwd. h>, it is not necessary
to redeclare it.

The pw_comment field is unused; the others have meanings
described in passwd(4).

1 February, 1990

RevisionC



getpwent (3C) getpwent (3C)

When first called, getpwent returns a pointer to the first
passwd structure in the file. Thereafter, it returns a pointer to the
next passwd structure in the file; therefore, successive calls can
be used to search the entire file. getpwuid searches from the
beginning of the file until a numeric user ID matching wid is
found; it returns a pointer to the particular structure in which the
match was found. getpwnam searches from the beginning of the
file until a login name matching name is found; it returns a pointer
to the particular structure in which the match was found. If an
end-of-file or an error is encountered on reading, these functions
return a NULL pointer.

A call to setpwent has the effect of rewinding the password file
to allow repeated searches. endpwent may be called to close
the password file when processing is complete.

fgetpwent returns a pointer to the next passwd structure in
the stream f, which matches the format of /etc/passwd.
RETURN VALUE
If an end-of-file or an error is encountered, a NULL pointer is re-
turned.
FILES
/etc/passwd

SEE ALSO
cuserid(3S), getlogin(3C), getgrent(3C),
putpwent(3C), passwd(@).

WARNINGS
The routines use <stdio.h>. Therefore the size of programs
not otherwise using standard I/O is increased more than might be
expected.

BUGS

All information is contained in a static area, so it must be copied if
it is to be saved.
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NAME
endrpcent, getrpcent, getrpcbyname,
getrpcbynumber, setrpcent — get RPC entry

SYNOPSIS
#include <netdb.h>
struct rpcent *getrpcent ()

struct rpcent *getrpcbyname (rname)
char *name;

struct rpcent *getrpcbynumber (number)
int number;

setrpcent (stayopen)
int stayopen;
int endrpcent ()

DESCRIPTION
getrpcent, getrpcbyname, and getrpcbynumber each
return a pointer to an object with the following structure contain-
ing the broken-out fields of a line in the RPC program number
data base, /etc/rpc.

struct rpcent {

char *r_ name; /* name of server */
char **r aliases; /* alias list */
long r_number; /* rpc program number */

}:

The members of this structure are
r_name The name of the server for this RPC program.

r aliases A zero terminated list of alternate names for the
RPC program.

r_number  The RPC program number for this service.

getrpcent reads the next line of the file, opening the file if
necessary.

setrpcent opens and rewinds the file. If the stayopen flag is
nonzero, the net data base will not be closed after each call to
getrpcent (neither directly nor indirectly through one of the
other get rpc calls).
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endrpcent closes the file.

getrpcbyname and getrpcbynumber sequentially search
from the beginning of the file until a matching RPC program name
or program number is found or until EOF is encountered.
FILES
/etc/rpc
/etc/yp/domainname / rpc . bynumber
SEE ALSO
rpcinfo(1M).
DIAGNOSTICS
Null pointer (0) returned on EOF or error.

BUGS
All information is contained in a static area, so it must be copied if
it is to be saved.
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NAME
getrpcport — get RPC port number

SYNOPSIS
int getrpcport (host, prognum, versnum, proto)
char *host;
int prognum, versnum, proto;

DESCRIPTION
getrpcport returns the port number for version versnum of the
RPC program prognum running on host and using protocol proto.
It returns O if it cannot contact the portmapper, or if prognum is
not registered. If prognum is registered but not with version vers-
num, it will return that port number.
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NAME
gets, fgets — geta string from a stream

SYNOPSIS
#include <stdio.h>

char *gets(s)
char *gs;

char *fgets (s, n, stream)
char *s;
int n;
FILE *stream;

DESCRIPTION
gets reads characters from the standard input stream, stdin,
into the array pointed to by s, until a newline character is read or
an end-of-file condition is encountered. The newline character is
discarded and the string is terminated with a null character.

fget s reads characters from the stream into the array pointed to
by s until n—1 characters are read, or a newline character is read
and transferred to s, or an end-of-file condition is encountered.
The string is then terminated with a null character.

RETURN VALUE
If end-of-file is encountered and no characters have been read, no
characters are transferred to s and a NULL pointer is returned. If
a read error (for example, trying to use these functions on a file
that has not been opened for reading) occurs, a NULL pointer is
returned. Otherwise s is returned.

SEE ALSO
ferror(3S), fopen(3S), £read(3S), getc(3S), scanf(3S).

NOTES
gets deletes the newline ending its input, but £gets keeps it.
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NAME
getservent, getservbyport, getservbyname,
setservent, endservent — get service entry
SYNOPSIS
#include <netdb.h>

struct servent *getservent ()

struct servent *getservbyname (name, proto)
char *name, *proto;

struct servent *getservbyport (port, proto)
int port;
char *proto;
int setservent (stayopen)
int stayopen;
int endservent ()
DESCRIPTION
getservent, getservbyname, and getservbyport each
return a pointer to an object with the following structure contain-

ing the broken-out fields of a line in the network services data
base, /etc/services.

struct servent {

char *s _name; /* official name of service */
char **s_aliases; /* alias list */

long s_port; /* port service resides at */
char *s_proto; /* protocol to use */

};
The members of this structure are:

s_name The official name of the service.

s_aliases A zero terminated list of alternate names for the
service.

s_port The port number at which the service resides.
Port numbers are returned in network byte order.

s_proto The name of the protocol to use when contacting
the service.

getservent reads the next line of the file, opening the file if
necessary.

1 February, 1990

Revision C



getservent(3N) getservent (3N)

setservent opens and rewinds the file. If the stayopen flag is
non-zero, the net data base will not be closed after each call to
getservent (either directly, or indirectly through one of the
other get serv calls).

endservent closes the file.

getservbyname and getservbyport sequentially search
from the beginning of the file until a matching protocol name or
port number is found, or until EOF is encountered. If a protocol
name is also supplied (non-NULL), searches must also match the
protocol.

RETURN VALUE
NULL pointer (0) returned on EOF or error.

FILES
/etc/services
SEE ALSO
getprotoent(3N), services(dN).
BUGS
All information is contained in a static area, so it must be copied if

it is to be saved. Expecting port numbers to fit in a 32 bit quantity
is probably naive.
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NAME

getut(3C)

getutent, getutid, getutline, pututline,
setutent, endutent, utmpname — access utmp file entry

SYNOPSIS

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

struct utmp

struct utmp
struct utmp

struct utmp
struct utmp

*getutent ()

*getutid (id)
*id;

*getutline (line)

*line;

void pututline (utmp)

struct utmp

*utmp;

void setutent ()

void endutent ()

void utmpname (file)

char *file;
DESCRIPTION

getutent, getutid, and getutline each return a pointer to
a structure of the following type:

struct utmp {

char ut_user[8]; /*

char ut_

char ut_
short wut_
short ut_

id[4}; /*

line[12]; /*
pid; /*
type; /*

struct exit_status {
short e_termination; /%
short e_exit; /*

} ut_exit;

/‘k
/*

time_t ut_time; /*
char ut_host[16]; /¥

};

User login name */
/etc/inittab ID

(usually line#) */

device name (console, lnxx) */
process ID */

type of entry */

Process termination status */
Process exit status */

Exit status of a process
marked as DEAD_PROCESS */
time entry was made */

host name, if remote */

getutent reads in the next entry from a utmp-like file. If the
file is not already open, it opens it. If it reaches the end of the file,

it fails.
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getutid searches forward from the current point in the utmp
file until it finds an entry with a ut_type matching id-
>ut_type if the type specified is RUN_LVL, BOOT_TIME,
OLD_TIME, or NEW _TIME. If the type specified in id is
INIT PROCESS, LOGIN PROCESS, USER PROCESS, or
DEAD PROCESS, getutid will return a pointer to the first entry
whose type is one of these four and whose ut_id field matches
id->ut_id. getutid fails if the end of file is reached without
a match,

getutline searches forward from the current point in the utmp
file until it finds an entry of the type LOGIN_ PROCESS or
USER_PROCESS which also has a ut_line string matching the
line->ut_line string. If the end of file is reached without a
match, it fails.

pututline writes out the supplied utmp structure into the
utmp file. It uses getutid to search forward for the proper
place if it finds that it is not already at the proper place. It is as-
sumed that the user of pututline has searched for the proper
entry using one of the getut routines. If this has been done,
pututline will not search. If pututline does not find a
matching slot for the new entry, it will add a new entry to the end
of the file.

setutent resets the input stream to the beginning of the file.
This should be done before each search for a new entry if it is
desired that the entire file be examined.

endutent closes the currently open file.

utmpname allows the user to change the name of the file exam-
ined from /etc/utmp to any other filename. It is expected that
most often this other file will be /etc/wtmp. If the file doesn’t
exist, this will not be apparent until the first attempt to reference
the file is made. utmpname does not open the file. It just closes
the old file, if it is currently open, and saves the new filename.

RETURN VALUE
A NULL pointer is returned upon failure to read or write. Failure

to read may be due to permissions or because end-of-file has been
reached.
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FILES
/etc/utmp
/etc/wtmp

SEE ALSO
ttyslot(3C), utmp(4).

COMMENTS

The most current entry is saved in a static structure. Multiple
accesses require that it be copied before further accesses are
made. Each call to either getutid or getutline sees the rou-
tine examine the static structure before performing more I/O. If
the search of the static structure results in a match, no further
search is performed. To use getutline to search for multiple
occurences, zero out the static structure after each success; other-
wise getutline will just return the same pointer over and over
again. There is one exception to the rule about removing the
structure before further reads are done. If the implicit read done
by pututline finds that it isn’t already at the correct place in
the file, the contents of the static structure returned by the getu-
tent, getutid, or getutline routines are not harmed, if the
user has just modified those contents and passed the pointer back
topututline,

These routines use buffered standard 1/O for input, but putut-
line uses an unbuffered non-standard write to avoid race condi-
tions between processes trying to modify the utmp and wtmp
files.
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NAME
getwd — get current working directory pathname
SYNOPSIS
char *getwd (pathname)
char *pathname;
DESCRIPTION
getwd copies the absolute pathname of the current working
directory to pathname and returns a pointer to the result.

Maximum pathname length is PATH MAX characters (see in-
tro(2)).

DIAGNOSTICS
getwd returns zero and places a message in pathname if an error
occurs.
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NAME
hsearch, hcreate, hdestroy — manage hash search
tables

SYNOPSIS
#include <search.h>

ENTRY *hsearch (item,action)
ENTRY item;
ACTION action;

int hcreate (nel)
unsigned nel;

void hdestroy ()

DESCRIPTION

hsearch is a hash-table search routine generalized from Knuth
(6.4) Algorithm D. It returns a pointer into a hash table indicating
the location at which an entry can be found. item is a structure of
type ENTRY (defined in the <search.h> header file) containing
two pointers: item.key points to the comparison key, and
item . data points to any other data to be associated with that key.
(Pointers to types other than character should be cast to pointer-
to-character.) action is a member of an enumeration type AC—
TION indicating the disposition of the entry if it cannot be found
in the table. ENTER indicates that the item should be inserted in
the table at an appropriate point. FIND indicates that no entry
should be made. Unsuccessful resolution is indicated by the re-
turn of a NULL pointer.

hcreate allocates sufficient space for the table and must be
called before hsearch is used. nel is an estimate of the max-
imum number of entries that the table will contain. This number
may be adjusted upward by the algorithm in order to obtain certain
mathematically favorable circumstances.

hdestroy destroys the search table, and may be followed by
another call to hcreate.

NOTES
hsearch uses ‘‘open addressing’’ with a ‘‘multiplicative’’ hash
function. However, its source code has many other options avail-
able which the user may select by compiling the hsearch source
with the following symbols defined to the preprocessor:
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DIV Use the remainder modulo table size as the hash
function instead of the mulitiplicative algorithm.

USCR Use a User Supplied Comparison Routine for ascer-
taining table membership. The routine should be
named hcompar and should behave in a manner
similar to st rcmp (see st ring(3C)).

CHAINED Use a linked list to resolve collisions. If this option
is selected, the following other options become
available.

START Place new entries at the beginning of
the linked list (default is at the end).

SORTUP Keep the linked list sorted by key in
ascending order.

SORTDOWN  Keep the linked list sorted by key in
descending order.

Additionally, there are preprocessor flags for obtain-
ing debugging printout (-DDEBUG) and for includ-
ing a test driver in the calling routine (~-DDRIVER).
The source code should be consulted for further de-
tails.
RETURN VALUE

hsearch returns a NULL pointer if either the action is FIND and

the item could not be found or the action is ENTER and the table is

full.

hcreate retums zero if it cannot allocate sufficient space for the
table.

EXAMPLES
The following example will read in strings followed by two
numbers and store them in a hash table, discarding duplicates. It
will then read in strings and find the matching entry in the hash
table and print it out.

#include <stdio.h>
#include <search.h>

struct info { /* this is the info stored in
int age, room; the table other than the key */
}i
#define NUM_EMPL 5000 /* # of elements in search
table */
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main( )

{
/* space to store strings */
char string space[NUM EMPL*20];

/* space to store employee info */
struct info info space[NUM EMPL];

/* next avail space in string space */
char *str_ptr = string space;

/* next avail space in info_space */
struct info *info_ptr = info_space;
ENTRY item, *found_item, *hsearch( });

/* name to look for in table */
char name_to_find[30];
int i = 0;

/* create table */

(void) hcreate (NUM_EMPL);

while (scanf("%s%d%d", str_ptr, &info_ptr->age,
&info_ptr->room) != EOF && i++ < NUM_EMPL)

/* put info in structure,

and structure in item */
item.key = str ptr;
item.data = (char *)info_ptr;
str_ptr += strlen(str ptr) + 1;
info_ptr++;

/* put item into table */
(void) hsearch(item, ENTER);
}

/* access table */
item.key = name to find;
while (scanf("%s", item.key) != EOF) {
if ((found item = hsearch(item, FIND)) != NULL) {

/* if item is in the table */
(void)printf("found %s, age = %d, room = %d\n",
found_item->key,
({struct info *)found item->data)->age,
((struct info *)found item->data)->room);
} else {
(void) printf ("no such employee %s\n",
name_to_find)
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SEE ALSO
bsearch(3C), 1search(3C), malloc(3C), malloc(3X),
string(3C), tsearch(3C).

WARNINGS
hsearch and hcreate use malloc(3C) to allocate space.

BUGS
Only one hash search table may be active at any given time.
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NAME
hypot — Euclidean distance function

SYNOPSIS
#include <math.h>

double hypot (x, y)
double x, y;
DESCRIPTION
hypot returns the following, taking precautions against unwar-
ranted overflows:
sqrt(x *x +y *y)

RETURN VALUE
When the correct value would overflow, hypot returns HUGE and
sets errno to ERANGE.,

These error-handling procedures may be changed with the func-
tion matherr(3M).

SEE ALSO
matherr(3M).
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NAME
iargc — return command line arguments
SYNOPSIS
integer i
i=iargc()
DESCRIPTION
The iargc function returns the number of command line argu-

ments passed to the program. Thus, if a program were invoked
via

fooargl arg2 arg3
iargc () would return ““3”°.

SEE ALSO
getarg(3F).
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NAME
index — return location of Fortran substring

SYNOPSIS
character *N1 chl
character *N2 ch2
integer i
i=index (chl, ch2)
DESCRIPTION
index returns the location of substring ch2 in string chl. The

value returned is either the position at which substring ch2 starts
or 0 if ch2 is not present in string chl.
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NAME
inet_addr, inet network, inet ntoa,
inet_makeaddr, inet_lnaof, inet_ netof — Intemet
address manipulation routines

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

unsigned long inet_addr (cp)
char *c¢p;

unsigned long inet_network (cp)
char *cp;

char *inet_ntoa (in)
struct in_addr in;

struct in_addr inet_makeaddr (net, Ina)
int net, Ina;

int inet_lnaof (in)
struct in_addr in;

int inet_netof (in)
struct in_addr in;

DESCRIPTION

The routines inet_addr and inet_network each interpret
character strings representing numbers expressed in the Intemet
standard . notation, returning numbers suitable for use as Intemet
addresses and Internet network numbers, respectively. The rou-
tine inet_ntoa takes an Internet address and returns an ASCII
string representing the address in . notation. The routine
inet_makeaddr takes an Internet network number and a local
network address and constructs an Internet address from it. The
routines inet_netof and inet_lnaof break apart Internet
host addresses, returning the network number and local network
address part, respectively.

All Internet address are returned in network order (bytes ordered
from left to right). All network numbers and local address parts
are returned as machine format integer values.
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INTERNET ADDRESSES
Values specified using the . notation take one of the following
forms.

.c.d
c

SIS ~TE~
SIS s )

When four parts are specified, each is interpreted as a byte of data
and assigned, from left to right, to the four bytes of an Internet ad-
dress.

When a three part address is specified, the last part is interpreted
as a 16-bit quantity and placed in the right-most two bytes of the
network address. This makes the three part address format con-
venient for specifying Class B network addresses as
128.net.host.

When a two part address is supplied, the last part is interpreted as
a 24-bit quantity and placed in the right-most three bytes of the
network address. This makes the two part address format con-
venient for specifying Class A network addresses as net . host.

‘When only one part is given, the value is stored directly in the net-
work address without any byte rearrangement.

All numbers supplied as ““‘parts’’ in a . notation may be decimal,
octal, or hexadecimal, as specified in the C language (that is, a
leading Ox or 0X implies hexadecimal; a leading 0 implies octal;
otherwise, the number is interpreted as decimal).

RETURN VALUE
The value -1 is returned by inet_addr and inet_network
for malformed requests.

SEE ALSO
getnetent(3N), hosts(d4N), networks@N).

BUGS
The problem of host byte ordering versus network byte ordering is
confusing. A simple way to specify Class C network addresses in
a manner similar to Class B and Class A is needed. The string re-
turned by inet_ntoa resides in a static memory area.
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NAME
initgroups — initialize group access list

SYNOPSIS
initgroups (name, basegid)
char * name;
int basegid;

DESCRIPTION
initgroups reads through the group file and sets up, using the
setgroups(2) call, the group access list for the user specified in
name. The basegid is automatically included in the groups list.
Typically this value is given as the group number from the pass-
word file.

RETURN VALUE
initgroups retums -1 if it was not invoked by the superuser.
FILES
/etc/group
/etc/passwd
SEE ALSO
setgroups(2).
BUGS
initgroups uses the routines based on getgrent(3). If the
invoking program uses any of these routines, the group structure
will be overwritten in the call to initgroups.
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NAME
insque, remque — insert/remove element from a queue

SYNOPSIS
#include <vax/vaxque.h>

int insque (elem, pred)
struct qgelem *elem, *pred;

int remque (elem)
struct gelem *elem;

DESCRIPTION
The insque and remque macros manipulate queues built from
doubly-linked lists. Each element in the queue must be in the
form of struct gelem.

struct gelem {
struct gelem *g_forw;
struct gelem *q back;
char q_datall;
}:
insque inserts elem in a queue immediately after pred; remque
removes an entry elem from a queue.

FILES
/usr/include/vax/vaxque.h
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NAME
killpg — send signal to a process group

SYNOPSIS
int killpg(pgrp, sig)
int pgrp, sig;

DESCRIPTION
killpg sends the signal sig to the process group pgrp.
The sending process and members of the process group must have
the same effective user ID, otherwise this call is restricted to the
superuser. As a single special case the continue signal STGCONT
may be sent to any process which is a descendant of the current
process.

RETURN VALUE
Upon successful completion, a value of 0 is retumed. Otherwise,
a value of —1 is returned and the global variable errno is set to

indicate the error.
ERRORS

killpg will fail and no signal will be sent if any of the following

occur:

[EINVAL] sig is not a valid signal number.

[ESRCH] No process can be found corresponding to
that specified by pgrp.

[EPERM] The sending process is not the superuser
and one or more of the target processes has
an effective user ID different from that of
the sending process.

SEE ALSO

kill(2), getpid(2).
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NAME
13tol, 1ltol3 — convert between 3-byte integers and long
integers
SYNOPSIS
void 13tol (Ip, cp, n)
long *ip;
char *cp;
int n;
void 1tol3(cp, lp, n)
char *cp;
long *ip;
int n;
DESCRIPTION
13tol converts a list of n 3-byte integers (packed into a character
string pointed to by ¢p) into a list of long integers pointed to by
1p.
1tol3 performs the reverse conversion from long integers (ip) to
3-byte integers (cp).
These functions are useful for file system maintenance where the
block numbers are 3 bytes long.

SEE ALSO
£s(4).

BUGS
Because of possible differences in byte ordering, the numerical
values of the long integers are machine-dependent.
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NAME
lap_default — AppleTalk Link Access Protocol
(LLAP/ELAP,) interface

SYNOPSIS
char *lap default ()

DESCRIPTION
The lap default routine returns a character pointer to the
LAP interface name of the default interface as defined in
/etc/appletalkre. It returns NULL on error.

ERRORS
If an error occurs, lap_default returns NULL, with a detailed
error code in errno.

[ENOENT] No AppleTalk interface exists.

FILES
/dev/appletalk/lap/*/...
/etc/appletalkrc

SEE ALSO
atp(3N), ddp(3N), nbp(3N), pap(3N), rtmp(3N), ap-
pletalkrc(4), appletalk(7); Inside AppleTalk; ‘* AppleTalk
Programming Guide,’’ in A/UX Network Applications Program-
ming.
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NAME
ldahread — read the archive header of a member of an archive
file

SYNOPSIS
#include <stdio.h>
#include <ar.h>
#include <filehdr.h>
#include <ldfcn.h>

int ldahread (ldptr,arhead)
LDFILE *ldptr;
ARCHDR *arhead;

DESCRIPTION
If TYPE (ldptr) is the archive file magic number, 1dahread
reads the archive header of the common object file currently asso-
ciated with ldptr into the area of memory beginning at arhead.

Programs using this routine should be loaded with the object file
access library 1ibl1d. a.

RETURN VALUE
ldahread returns SUCCESS or FAILURE. ldahread fails if
TYPE (ldptr) does not represent an archive file or if it cannot read
the archive header.

SEE ALSO
1dclose(3X), 1dopen(3X), 1dfcn(3X), ax(@).
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NAME
ldclose, ldaclose — close a common object file

SYNOPSIS
#include <stdio.h>
#include <filehdr.h>
#include <ldfcn.h>

int ldclose (ldptr)
LDFILE *ldptr;

int ldaclose (ldptr)
LDFILE *ldptr;

DESCRIPTION
ldopen(3X) and 1dclose are designed to provide uniform ac-
cess to both simple object files and object files that are members
of archive files. Thus an archive of common object files can be
processed as if it were a series of simple common object files.

If TYPE (ldptr) does not represent an archive file, 1dclose
closes the file and frees the memory allocated to the LDFILE
structure associated with ldptr. If TYPE (ldptr) is the magic
number of an archive file, and if there are any more files in the ar-
chive, 1dclose reinitializes OFFSET (ldptr) to the file address of
the next archive member and returns FAILURE. The LDFILE
structure is prepared for a subsequent 1dopen(3X). In all other
cases, 1dclose returns SUCCESS.

ldaclose closes the file and frees the memory allocated to the
LDFILE structure associated with ldptr regardless of the value of
TYPE(ldptr). 1daclose always returns SUCCESS. The function
is often used in conjunction with 1daopen.

Programs using this routine must be loaded with the object file ac-
cess library 1ibld. a.

SEE ALSO
fclose(3S), 1dfen(3X), ldopen(3X).
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NAME
1dfcn — common object file access routines

SYNOPSIS
#include <stdio.h>
#include <filehdr.h>
#include <ldfcn.h>

DESCRIPTION
The common object file access routines are a collection of func-
tions for reading an object file that is in common object file form.
Although the calling program must know the detailed structure of
the parts of the object file that it processes, the routines effectively
insulate the calling program from knowledge of the overall struc-
ture of the object file.

The interface between the calling program and the object file ac-
cess routines is based on the defined type LDFILE (defined as
struct 1dfile), which is declared in the header file
<ldfen.h>. The primary purpose of this structure is to provide
uniform access to both simple object files and object files that are
members of an archive file.

The function 1dopen(3X) allocates and initializes the LDFILE
structure and returns a pointer to the structure to the calling pro-
gram. The fields of the LDFILE structure may be accessed indi-
vidually through macros defined in <1dfcn.h> and contain the
following information:

LDFILE *ldptr;

TYPE (ldptr) The file magic number, used to distinguish
between archive members and simple object
files.

IOPTR (ldptr)  The file pointer returned by fopen(3S) and
used by the standard input/output functions.

OFFSET (ldptr) The file address of the beginning of the object
file; the offset is nonzero if the object file is a
member of an archive file.

HEADER (ldptr) The file header structure of the object file.

The object file access functions may be divided into four
categories:
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(1) functions that open or close an object file

ldopen(3X) and ldaopen
open a common object file

ldclose(3X)and ldaclose

close a common object file

(2) functions that read header or symbol table information

ldahread(3X) read the archive header of a member
of an archive file

ldfhread(3X) read the file header of a common ob-
ject file

ldshread(3X) and ldnshread
read a section header of a common
object file

ldtbread(3X) read a symbol table entry of a com-
mon object file
ldgetname(3X) retrieve a symbol name from a sym-
bol table entry or from the string table
(3) functions that position an object file at (seek to) the start
of the section, relocation, or line number information for a
particular section.
ldohseek(3X) seek to the optional file header of a
common object file
ldsseek(3X)and ldnsseek
seek to a section of a common object
file
ldrseek(3X) and ldnrseek
seck to the relocation information for
a section of a common object file
ldlseek(3X) and ldnlseek
seek to the line number information
for a section of a common object file
ldtbseek(3X) seek to the symbol table of a common
object file

(4) the function 1dtbindex(3X) which returns the index of
a particular common object file symbol table entry
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These functions are described in detail in the manual pages
identified for each function.

All the functions except ldopen, 1dgetname(3X), 1daopen,
and ldtbindex return either SUCCESS or FAILURE, which
are constants defined in <1dfcn.h>. ldopen and ldaopen
both return pointers to a LDF ILE structure.

Programs using this routine must be loaded with the object file ac-
cess library 1ibld. a.

MACROS
Additional access to an object file is provided through a set of
macros defined in <1dfcn.h>. These macros parallel the stan-
dard input/output file reading and manipulating functions, translat-
ing a reference of the LDFILE structure into a reference to its file
descriptor field.

The following macros are provided:

GETC (ldptr)

FGETC (ldptr)

GETW (ldptr)

UNGETC (¢, ldptr)

FGETS (s, n, ldptr)

FREAD (ptr, size, nitems, ldptr)
FSEEK (ldptr, offset, ptrname)
FTELL (ldptr)

REWIND (ldptr)

FEOF (ldptr)

FERROR (ldptr)

FILENO (ldptr)

SETBUF (ldptr, buf)
STROFFSET (ldptr)

The STROFFSET macro calculates the address of the string table
in an object file. See the manual entries for the corresponding
standard input/output library functions for details on the use of
these macros. (The functions are identified as 3§ in this manual.)

WARNINGS
The macro FSEEK defined in the header file <1dfcn.h>
translates into a call to the standard input/output function
fseek(3S). FSEEK should not be used to seck from the end of
an archive file since the end of an archive file may not be the same
as the end of one of its object file members.
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SEE ALSO
fopen(3S), £seek(3S), ldahread(3X), ldclose(3X),
ldfhread(3X), ldgetname(3X), 1dlread(3X),
ldlseek(3X), ldohseek(3X), 1dopen(3X),
ldrseek(3X), ldlseek(3X), ldshread(3X),
ldtbindex(3X), l1dtbread(3X), ldtbseek(3X).
*“COFF Reference’’ and *‘C Object Library’’ A/UX Programming
Languages and Tools, Volume 1.
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NAME
ldfhread — read the file header of a common object file

SYNOPSIS
#include <stdio.h>
#include <filehdr.h>
#include <ldfcn.h>

int ldfhread(ldptr, filehead)
LDFILE *ldptr;
FILHDR *filehead;

DESCRIPTION
ldfhread reads the file header of the common object file
currently associated with ldptr into the area of memory beginning
at filehead.

ldfhreadreturns SUCCESS or FAILURE. ldfhread fails if it
cannot read the file header.

In most cases the use of 1dfhread can be avoided by using the
macro HEADER (ldptr) defined in <1dfcn.h> (see 1dfcn(3)).
The information in any field of the file header may be accessed by
applying the dot operator to the value returned by the HEADER
macro; for example:

HEADER (ldptr) . £_timdat
The program using this routine must be loaded with the object file
access library 1ibld. a.

SEE ALSO
ldclose(3X), 1dfcen(3X), 1dopen(3X), filehdr(@).
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NAME
ldgetname — retrieve symbol name for object file symbol table
entry

SYNOPSIS
#include <stdio.h> #include <filehdr.h>
#include <syms.h> #include <ldfcn.h>

char *ldgetname (ldptr, symbol)
LDFILE *ldptr;
SYMENT *symbol;

DESCRIPTION
ldgetname returns a pointer to the name associated with symbol
as a string. The string is contained in a static buffer local to
ldgetname. Because the buffer is overwritten by each call to
ldgetname, it must be copied by the caller if the name is to be
saved.

The common object file format has been extended to handle arbi-
trary length symbol names with the addition of a “‘string table.”
ldgetname returns the symbol name associated with a symbol
table entry for either an object file or a preobject file. Thus,
ldgetname can be used to retrieve names from object files
without any backward compatibility problems.

Typically, 1dgetname is called immediately after a successful
call to 1dtbread to retrieve the name associated with the sym-
bol table entry filled by 1dtbread.

Programs using this routine should be loaded with the object file
access library 1ibld. a.

ERRORS
1dgetname returns NULL (defined in <stdio.h>) for an ob-
ject file if the name cannot be retrieved. This occurs when:

the string table cannot be found.
not enough memory can be allocated for the string table.

the string table appears not to be a string table (e.g., if an
auxiliary entry is handed to 1dgetname that looks like a
reference to a name in a nonexistent string table).

the name’s offset into the string table is beyond the end of the
string table.
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SEE ALSO
ldclose(3X), 1dfcen(3X), 1dopen(3X), 1dtbseek(3X),
1dtbread(3X).
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NAME
ldlread, 1ldlinit, ldlitem — manipulate line number
entries of a common object file function

SYNOPSIS
#include <stdio.h>
#include <filehdr.h>
#include <linenum.h>
#include <ldfcn.h>

int ldlread(ldptr, fcnindx, linenum, linent)
LDFILE *ldpir;

long fcnindx;

unsigned short linenum;

LINENO linent;

int 1dlinit (ldptr, fcnindx)
LDFILE *ldptr;
long fcnindx;

int ldlitem(ldptr, linenum, linent)
LDFILE *[dptr;

unsigned short linenum;

LINENO linent;

DESCRIPTION

ldlread searches the line number entries of the common object
file currently associated with ldptr. 1dlread begins its search
with the line number entry for the beginning of a function and
confines its search to the line numbers associated with a single
function. The function is identified by fcnindx, the index of its en-
try in the object file symbol table. 1dlread reads the entry with
the smallest line number equal to or greater than linenum into
linent.

1dlinit and 1dlitem together perform exactly the same func-
tion as 1dlread. After an initial call to 1dlreador 1dlinit,
1dlitem may be used to retrieve a series of line number entries
associated with a single function. 1dlinit simply locates the
line number entries for the function identified by fenindx . 1d1i-
tem finds and reads the entry with the smallest line number equal
to or greater than linenum into linent.

Programs using this routine should be loaded with the object file
access library 1ibld. a.
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ERRORS
ldlread, 1dlinit, and 1dlitem each return either SUC-
CESS or FAILURE. ldlread fails if there are no line number
entries in the object file, if fcnindx does not index a function entry
in the symbol table, or if it finds no line number equal to or greater
than linenum.

1d1linit fails if there are no line number entries in the object file
or if fcnindx does not index a function entry in the symbol table.
ldlitem fails if it finds no line number equal to or greater than
linenum.

SEE ALSO
ldclose(3X), 1dfcn(3X), ldopen(3X), ldtbindex(3X).
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NAME
ldlseek, ldnlseek — seck to line number entries of a
section of a common object file

SYNOPSIS
#include <stdio.h>
#include <filehdr.h>
#include <1ldfcn.h>

int 1ldlseek (ldptr, sectindx)
LDFILE *ldptr;
unsigned short sectindx;

int ldnlseek (ldptr, sectname)
LDFILE *ldptr;
char *sectname;

DESCRIPTION
ldlseek seeks to the line number entries of the section specified
by sectindx of the common object file currently associated with
ldptr.

ldnlseek seeks to the line number entries of the section
specified by sectname.

ldlseek and ldnlseek return SUCCESS or FAILURE.
1dlseek fails if sectindx is greater than the number of sections
in the object file; 1dnlseek fails if there is no section name
corresponding to *sectname . Either function fails if the specified
section has no line number entries or if it cannot seek to the
specified line number entries.

Note that the first section has an index of one.

Programs using this routine must be loaded with the object file ac-
cess library 1ibld. a.

SEE ALSO
ldclose(3X), 1dfen(3X), ldopen(3X), ldshread(3X).
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NAME
ldohseek — seck to the optional file header of a common
object file

SYNOPSIS
#include <stdio.h>
#include <filehdr.h>
#include <ldfcn.h>

int ldohseek (ldptr)
LDFILE *ldptr;

DESCRIPTION
ldohseek secks to the optional file header of the common object
file currently associated with ldptr.

ldohseek returns SUCCESS or FAILURE. ldohseek fails
if the object file has no optional header or if it cannot seek to the
optional header.

Programs using this routine should be loaded with the object file
access routine library 1ibld. a.

SEE ALSO
ldclose(3X), 1dfcn(3X), ldopen(3X), 1ldfhread(3X).
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NAME
ldopen, ldaopen — open a common object file for reading

SYNOPSIS
#include <stdio.h> #include <filehdr.h>
#include <ldfcn.h>

LDFILE *ldopen (filename, ldptr)
char *filename;
LDFILE *ldptr;

LDFILE *ldaopen (filename, oldptr)
char *filename;
LDFILE *oldptr;

DESCRIPTION
ldopen and 1dclose(3X) are designed to provide uniform ac-
cess to both simple object files and object files that are members
of archive files. Thus, an archive of common object files can be
processed as if it were a series of simple common object files.

If ldptr has the value NULL, 1dopen opens filename, allocates
and initializes the LDFILE structure, and returns a pointer to the
structure to the calling program.

If ldptr is valid and TYPE (ldptr) is the archive magic number,
ldopen reinitializes the LDFILE structure for the next archive
member of filename.

ldopen and ldclose are designed to work in concert.
ldclose returns FAILURE only when TYPE (ldptr) is the ar-
chive magic number and there is another file in the archive to be
processed. Only then should 1dopen be called with the current
value of Idptr. In all other cases, in particular whenever a new
filename is opened, 1dopen should be called with a NULL ldptr
argument.

The following is a prototype for the use of ldopen and
ldclose.

/* for each filename to be processed */
ldptr = NULL;

do
if ((ldptr = ldopen(filename, ldptr)) != NULL )

{

/* check magic number */
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/* process the file */
}

} while (ldclose(ldptr) == FAILURE );

If the value of oldptr is not NULL, 1daopen opens filename anew
and allocates and initializes a new LDFILE structure, copying the
TYPE, OFFSET, and HEADER fields from oldptr. 1daopen re-
turns a pointer to the new LDFILE structure. This new pointer is
independent of the old pointer, oldptr. The two pointers may be
used concurrently to read separate parts of the object file. For ex-
ample, one pointer may be used to step sequentially through the
relocation information, while the other is used to read indexed
symbol table entries.

Both 1dopen and ldaopen open filename for reading. Both
functions return NULL if filename cannot be opened or if memory
for the LDFILE structure cannot be allocated. A successful open
does not insure that the given file is a common object file or an ar-
chived object file.

Programs using this routine must be loaded with the object file ac-
cess library 1ibld. a.

SEE ALSO
fopen(3S), 1ldclose(3X), 1dfen(3X).
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NAME
ldrseek, ldnrseek — seek to relocation entries of a section
of a common object file

SYNOPSIS
#include <stdio.h>
#include <filehdr.h>
#include <ldfcn.h>

int ldrseek (ldptr, sectindx)
LDFILE *ldpir;
unsigned short sectindx;

int ldnrseek (ldptr, sectname)
LDFILE *[dptr;
char *sectname;

DESCRIPTION
ldrseek seeks to the relocation entries of the section specified
by sectindx of the common object file currently associated with
ldptr,

ldnrseek secks to the relocation entries of the section specified
by sectname.

The routines ldrseek and ldnrseek return SUCCESS or
FAILURE. ldrseek fails if sectindx is greater than the number
of sections in the object file; 1dnxrseek fails if there is no section
name corresponding with sectname. Either function fails if the
specified section has no relocation entries or if it cannot seek to
the specified relocation entries.

Note that the first section has an index of one.

Programs using this routine should be loaded with the object file
access library 1ibld. a.

SEE ALSO
1ldclose(3X), 1dfen(3X), 1dopen(3X), 1dshread(3X).
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NAME
ldshread, ldnshread — read an indexed/named section
header of a common object file

SYNOPSIS
#include <stdio.h>
#include <filehdr.h>
#include <scnhdr.h>
#include <ldfcn.h>

int ldshread(ldptr, sectindx, secthead)
LDFILE *ldptr;

unsigned short sectindx;

SCNHDR *secthead;

int ldnshread (ldptr, sectname, secthead)
LDFILE *ldptr;

char *sectname;

SCNHDR *secthead;

DESCRIPTION
ldshread reads the section header specified by sectindx of the
common object file currently associated with ldptr into the area of
memory beginning at secthead.

ldnshread reads the section header specified by sectname into
the area of memory beginning at secthead.

ldshread and ldnshread return SUCCESS or FAILURE.
ldshread fails if sectindx is greater than the number of sec-
tions in the object file; 1dnshread fails if there is no section
name corresponding with sectname. Either function fails if it can-
not read the specified section header.

Note that the first section header has an index of one.

Programs using this routine must be loaded with the object file ac-
cess library 1ibld. a.

SEE ALSO
ldclose(3X), 1dfcen(3X), ldopen(3X).
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NAME
ldsseek, ldnsseek — seek to an indexed/named section of a
common object file

SYNOPSIS
#include <stdio.h>
#include <filehdr.h>
¥include <ldfcn.h>

int ldsseek (ldptr, sectindx)
LDFILE *ldptr;
unsigned short sectindx;

int ldnsseek (ldptr, sectname)
LDFILE *ldptr;
char *sectname;

DESCRIPTION
ldsseek seeks to the section specified by sectindx of the com-
mon object file currently associated with ldpir.

ldnsseck seeks to the section specified by sectname.

ldsseek and ldnsseek return SUCCESS or FAILURE.
ldsseek fails if sectindx is greater than the number of sections
in the object file; 1dnsseek fails if there is no section name
corresponding with sectname. Either function fails if there is no
section data for the specified section or if it cannot seck to the
specified section.

Note that the first section has an index of one.

Programs using this routine should be loaded with the object file
access library 1ibld. a.

SEE ALSO
ldclose(3X), 1dfcn(3X), ldopen(3X), ldshread(3X).
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NAME
ldtbindex — compute index of a symbol table entry of a
common object file

SYNOPSIS

#include <stdio.h>
#include <filehdr.h>
#include <syms.h>
#include <ldfcn.h>

long ldtbindex (ldptr)
LDFILE *ldptr;

DESCRIPTION
ldtbindex returns the (long) index of the symbol table entry
at the current position of the common object file associated with
ldptr.

The index returned by 1dtbindex may be used in subsequent
calls to 1dtbread(3X). However, since 1dtbindex returns
the index of the symbol table entry that begins at the current posi-
tion of the object file, if 1dtbindex is called immediately after a
particular symbol table entry has been read, it returns the the index
of the next entry.

ldtbindex fails if there are no symbols in the object file or if
the object file is not positioned at the beginning of a symbol table
entry.

Note that the first symbol in the symbol table has an index of zero.

Programs using this routine should be loaded with the object file
access library 1ibld.a.

SEE ALSO

ldclose(3X), 1dfen(3X), 1dopen(3X), 1dtbread(3X),
1ldtbseek(3X).
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NAME
ldtbread — read an indexed symbol table entry of a common
object file

SYNOPSIS
#include <stdio.h>
#include <filehdr.h>
#include <syms.h>
#include <ldfcn.h>

int ldtbread (ldptr, symindex, symbol)
LDFILE *ldptr;

long symindex;

SYMENT *symbol;

DESCRIPTION
ldtbread reads the symbol table entry specified by symindex of
the common object file currently associated with Ildptr into the
area of memory beginning at symbol.

ldtbread retums SUCCESS or FAILURE. ldtbread fails if
symindex is greater than the number of symbols in the object file
or if it cannot read the specified symbol table entry.

Note that the first symbol in the symbol table has an index of zero.

Programs using this routine must be loaded with the object file ac-
cess library 1ibld. a.

SEE ALSO
ldclose(3X), 1dfcn(3X), ldgetname(3X), ldopen(3X),
ldtbseek(3X).
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NAME
ldtbseek — seek to the symbol table of a common object file

SYNOPSIS
#include <stdio.h>
#include <filehdr.h>
#include <ldfcn.h>

int ldtbseek (ldptr)
LDFILE *ldptr;

DESCRIPTION
ldtbseek seeks to the symbol table of the common object file
currently associated with ldptr.

ldtbseek returns SUCCESS or FAILURE. ldtbseek fails
if the symbol table has been stripped from the object file or if it
cannot seek to the symbol table.

Programs using this routine must be loaded with the object file ac-
cess library 1ibld. a.

SEE ALSO
ldclose(3X), 1dfcen(3X), ldopen(3X), ldtbread(3X).
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NAME
len — retumn length of Fortran string

SYNOPSIS
character *N ch
integer i
i=len (ch)
DESCRIPTION
len retums the length of string ch.

len(3F)

February, 1990

RevisionC



1ge(3F) 1ge(3F)

NAME
lge, 1lgt, lle, 11t — string comparision intrinsic functions

SYNOPSIS
character *N al, a2
logical [

I=1ge (al, a2)
I=1gt (al, a2)
I=11e(al, a2)
=11t (al, a2)

DESCRIPTION
These functions return TRUE if the inequality holds and FALSE
otherwise.
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NAME
line_push — routine used to push streams line disciplines

SYNOPSIS
line_push (fildes)
int fildes;

DESCRIPTION
line_push will push the streams line discipline *‘line’’ onto the
stream referenced by the file descriptor fildes. If fildes does not
reference a stream or it references a stream that already has a line
discipline pushed onto it nothing will happen.

SEE ALSO
line_sane(1M), streams(7).
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NAME
lockf —record locking on files

SYNOPSIS
#include <unistd.h>

int lockf (fildes, function, size)
long size;
int fildes, function;

DESCRIPTION

The lockf call will allow sections of a file to be locked (advisory
write locks). (Mandatory locking is available via 1ocking(2)).
Locking calls from other processes which attempt to lock the
locked file section will either return an error value or be put to
sleep until the resource becomes unlocked. All the locks for a
process are removed when the process terminates. (See
fent1(2) for more information about record locking.)

fildes is an open file descriptor. The file descriptor must have
O_WRONLY or O_RDWR permission in order to establish lock with
this function call.

function is a control value which specifies the action to be taken.
The permissible values for function are defined in <unistd.h>
as follows:

#define F_ULOCK 0 /* Unlock a previously
locked section */
#define F_LOCK 1 /* Lock a section for
exclusive use */
#define F_TLOCK 2 /* Test and lock a section
for exclusive use */
#define F_TEST 3 /* Test section for other
processes locks */

All other values of function are reserved for future extensions and
will result in an error return if not implemented.

F_TEST is used to detect if a lock by another process is present
on the specified section. F_LOCK and F_TLOCK both lock a sec-
tion of a file if the section is available. F_ULOCK removes locks
from a section of the file.
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size is the number of contiguous bytes to be locked or unlocked.
The resource to be locked starts at the current offset in the file and
extends forward for a positive size and backward for a negative
size. If size is zero, the section from the current offset through the
largest file offset is locked (i.e., from the current offset through the
present or any future end-of-file). An area need not be allocated
to the file in order to be locked, as such locks may exist past the
end-of-file.

The sections locked with F_LOCK or F_TLOCK may, in whole or
in part, contain or be contained by a previously locked section for
the same process. When this occurs, or if adjacent sections occur,
the sections are combined into a single section. If the request re-
quires that a new element be added to the table of active locks and
this table is already full, an error is returned, and the new section
is not locked.

F_LOCK and F_TLOCK requests differ only by the action taken if
the resource is not available. F_LOCK will cause the calling pro-
cess to sleep until the resource is available. F_TLOCK will cause
the function to return a -1 and set errno to [EACCES] error if
the section is already locked by another process.

F_ULOCK requests may, in whole or in part, release one or more
locked sections controlled by the process. When sections are not
fully released, the remaining sections are still locked by the pro-
cess. Releasing the center section of a locked section requires an
additional element in the table of active locks. If this table is full,
an [EDEADLK] error is returned and the requested section is not
released.

A potential for deadlock occurs if a process controlling a locked
resource is put to sleep by accessing another process’s locked
resource. Thus calls to Lock or fentl scan for a deadlock prior
to sleeping on a locked resource. An error return is made if sleep-
ing on the locked resource would cause a deadlock.

Sleeping on a resource is interrupted with any signal. The
alarm(2) command may be used to provide a timeout facility in
applications which require this facility.

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.
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ERRORS

lock£f(3C)

The lockf utility will fail if one or more of the following are

true:
[EBADF']
[EACCES)

[EDEADLK]

[EREMOTE]

CAVEATS

fildes is not a valid open descriptor.

function is F_TLOCK or F_TEST and
the section is already locked by another pro-
cess.

function is F_LOCK or F_TLOCK and a
deadlock would occur. Also the func-
tion is either of the above or F_ULOCK
and the number of entries in the lock table
would exceed the number allocated on the
system.

fildes is a file descriptor referring to a file on
aremotely mounted file system.

Unexpected results may occur in processes that do buffering in the
user address space. The process may later read/write data which
isfwas locked. The standard I/O package is the most common
source of unexpected buffering.

SEE ALSO

close(2), creat(2), fcntl(2), intro(2), locking(2),
open(2), read(2), write(2).
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NAME
log, alog, dlog, clog— Fortran natural logarithm intrinsic
function

SYNOPSIS
real rl, r2
double precision dpl, dp2
complex cxI, cx2

r2=alog(rl)
r2=log(rl)

dp2=dlog (dpl)
dp2=1log (dpl)

cx2=clog (cxl)
cx2=log (cxl)

DESCRIPTION
alog retumns the real natural logarithm of its real argument.
dlog returns the double-precision natural logarithm of its
double-precision argument. clog returns the complex logarithm
of its complex argument. The generic function 1Log becomes a
call to alog, dlog, or clog depending on the type of its argu-

ment.
SEE ALSO
exp(3M).
1 February, 1990

Revision C



log10(3F) 1ogl0(3F)

NAME
logl0, alogl0, dlogl0 — Fortran common logarithm
intrinsic function

SYNOPSIS
real rl, r2
double precision dpl, dp2

r2=alogl0(rl)
r2=1ogl0(rl)

dp2=dlogl0 (dpl)
dp2=109g10 (dpl)

DESCRIPTION
alogl0 returns the real common logarithm of its real argument.
dlogl0 returns the double-precision common logarithm of its
double-precision argument. The generic function 1ogl0 be-
comes a call to alogl0 or dlogl0 depending on the type of its
argument.

SEE ALSO
exp(3M).
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NAME

logname — return login name of user
SYNOPSIS

char *logname ()
DESCRIPTION

logname returns a pointer to the null-terminated login name; it
extracts the $LOGNAME variable from the user’s environment.

This routine iskeptin /1ib/1ibPW. a.

FILES
/etc/profile

SEE ALSO
env(l), login(l), profile®), environ(5).

BUGS
The return values point to static data whose content is overwritten
by each call.

This method of determining a login name is subject to forgery.
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NAME
lsearch, 1find — linear search and update

SYNOPSIS
#include <stdio.h>
#include <search.h>

char *1lsearch (key, base, nelp, width, compar)
char *key;

char *base;

unsigned *nelp;

unsigned *width;

int (*compar) () ;

char *1find(key, base, nelp, width, compar)
char *key;

char *base;

unsigned *nelp;

unsigned *width;

int (*compar) () ;

DESCRIPTION

lsearch is a linear search routine generalized from Knuth (6.1)
Algorithm S. It returns a pointer into a table indicating where a
datum may be found. If the datum does not occur, it is added at
the end of the table. key points to the datum to be sought in the
table. base points to the first element in the table. nelp points to
an integer containing the current number of elements in the table.
The integer at *nelp is incremented if the datum is added to the
table. width is the width of an element in bytes. compar is the
name of the comparison function which the user must supply
(strcmp, for example). It is called with two arguments that point
to the elements being compared. The function must return zero if
the elements are equal and non-zero otherwise.

1find is the same as 1search except that if the datum is not
found, it is not added to the table. Instead, a —1 pointer is returned.

RETURN VALUE
If the searched for datum is found, both 1search and 1£ind re-
turn a pointer to it. Otherwise, 1find returns NULL and
lsearch retumns a pointer to the newly added element.
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NOTES
The pointers to the key and the element at the base of the table
should be of type pointer-to-element, and cast to type pointer-to-
character.
The comparison function need not compare every byte, so arbi-
trary data may be contained in the elements in addition to the
values being compared.
Although declared as type pointer-to-character, the value returned
should be cast into type pointer-to-element.

EXAMPLES
This fragment willread in £ TABSIZE strings of length < EL-
SIZE and store them in a table, eliminating duplicates.

#include <stdio.h>
#include <search.h>

#define TABSIZE 50
$define ELSIZE 120

char line[ELSIZE], tab[TABSIZE][ELSIZE], *lsearch( );
unsigned nel = 0;
int stremp( );
while (fgets(line, ELSIZE, stdin) != NULL &&
nel < TABSIZE)
(void) 1lsearch(line, (char *)tab, &nel,
ELSIZE, strcmp);

SEE ALSO
bsearch(3C), hsearch(3C), tsearch(3C).

BUGS
Undefined results can occur if there is not enough room in the
table to add a new item.
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