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PREFACE

This is a reference manual for system and application
programmers, anrd describes the programsing features of
the X/05 operating system.

SLUMMARY

This manual is divided into three main parts:

- the first part contains the operating system calls
section 2.

- the second part contsins the system file formats
section 4.

- the third part contains miscellaneous facilities
section 5.

A list of contents and a permuted index precede these
sections,

Subroutines belonging to section 3 are described in the C
Language Programming Manusl, apart from those in sub-
section 3F, which are described in the FORTRAN 77
Programming Manual.
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INTRODUCTION

This manual describes system calls, file formats, and other
programming-related features of the X/05 operating system. Each
description takes the form of a formal reference guide to one or more
items. The fecilities described in this manual are intended for use by
programmers,

The zection numher, which is appended to the title of each item, acts as
a guide to the type of facility described. These in section 2 are X/0%
operating system calls, those in section 4 are file formats, while
section 5 contains miscellaneous facjilities.

Some descriptions include more than one item. For example, the pages
describing the stat system call also cover Istat and fstat. To locate
an item such a&s Istat that is not listed under its own name in the Table
of Contents, use the Permuted Index.

Each reference uses the same format, which is summarised below. HNote
that not all of the following sections are always present for each
command .

NAME gives the name ar names of the items described. A brief
ane-line description is given to indicate their purpose.

SYNOPSIS summarises the format in which the item is invoked, giving
mandatory elements and options. The conventions used are
as follows:

Boldface text represents literal strings, and should be
typed exactly as shown.

Narmal text identifies substitutable arguments. For
example, the word "file” or "name"” incdicates
that a filename should be given.

[] Square brackets indicate optional arguments.

ves £llipses indicate that the previous argument
may be repeated.

DESCRIPTION describes the nature and function of the item.




EXAMPLES

FILES

SEE ALSD

DIAGNOSTICS

WARNINGS

BUGS

gives gne or more examples of usage,
lists relevant filenames.
gives references to related material.

illustrates the diagnostic systems, if any, built in to
the item. Messages that are self-gxplanatory are not
listed.

paints to possible problem areas.

indicates some restrictions to the use of the item. A
hypass may be indicated.
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INTRO(2) intro - introduction to system calls and error numbers
ACCEPT{2) accept - accept & connection on a socket
ACCESS(2} access - determine accessibility of a file
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ALARM(2} zlarm - set a process’s alarm clock

BIND(2) bind - bind a name to a socket

BRK{2) brk, sbrk - change dats segment space allocation
CHDIR(2) chdir - change working directory

CHMOD{2) chmod - change mode of file

CHOWN(2) chown - change owner and group of a file

CHRODT{2} chroot - change root directory

CLOSE{Z)} close -~ close B file descriptor

CONNECT{2} connect - initiate @ connection on a socket
CREAT(2) creat - create a new file or rewrite an existing ane
DUP{2} dup, dup? - duplicate an open file descriptor

EXEC{2) execl, execv, execle, execve, execlp, execvp - execute a file
EXIT(2) exit, _exit - terminate process

FCNTL(2)} fentl - file control

FORK(2) fork - create a new process

GETDIRENTRIES{2) getdirentries - gets directory entries in =
filesystem-independent format
GETHOSTID{?) gethostid, sethostid - get/set unigue identifier of

current host
GETHOSTNAME(2) gethostname, sethostname - get/set name of current host
GETITIMER{2} getitimer, setitimer - get/set velue of interval timer
GETPAGESIZE(Z} getpagesize - get system page size
GETPEERNAME(2) getpeername - get name of connected peer
GETPID{2} qetpid, getpgrp, getppid - get process, process group, and
parent process IDs

GETPRIDRITY(2) getpriority, setpriority - get/set program scheduling
priority
GETRLIMIT(2) getrlimit, setrlimit - control maximum system resource
cansumption

GETARUSAGE(2) getrusage - get information about resource utilisation
GETSOCKNAME({2) getsockname - get socket neme
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GETSOCKDFT{2} getsockopt, setsockopt - get and sat options on sockets
GETTIMEDFDAY(2) gettimeafday, settimenfday - get/set dete and time
# GETUID{?} getuid, geteuid, getgid, getegid - get resl user, effective
user, real group, and effective group IDs
* IOCTL(2) ioctl - control device
* KILL(2) kill - send a signal to a process or a group of processes
* LINK(2} link - link to a file
LISTEN{2}) listen - listen for connections on a socket
% {SEEK(2) leeek - move read/write file pointer
MKDIR(2) mkdir - make a directory file
MKNQD{2} mknod - make a special or ordinary file
MOUNT{(2} mount, umount - mount or remove file system
MSGCTL(2} magetl - message control cperations
MSGGET{2) msgget - get message queue
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RENAME(2) rename - change the name of a file
* RMDIR{2} rmdir - remove a directory file
SELECT(2) select - synchremous i/o multiplexing
* SEMCTL(2) semctl - semaphore control operations
* SEMGET{?) semget - get set of semaphores
¥ SEMOP{2) semop - semaphaore operations
SEND{2} send, sendto, sendmsg - send a message from a socket
* SETPGRP{2} setpgrp - set proress group ID
SETREGID(2) setregid - set real and effective group ID
SETREUID(2) setreuid - set real and effective user ID’s
* SETUID(2) setuid, setgid - set user and group IDs
* SHMCTL{2) shmectl - shared memory control operations
* SHMGET(2) shmget - get shared memory segment
SHMOP{2) shmat, shmdt - shared memory aperations
SHUTDOWN! 2} shutdown - shut down part of a full-duplex conrection
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SIGBLOCK{2) sigblock ~ block signals
* SIGNAL(2) signal - speeify what to do upon receipt of a signal
SIGPAUSE(2) sigpause - atomically release blocked signals and wait for
interrupt
SIGSETMASK({2) sigsetmask - set current signal mask
SIGSTACK(2) sigstack - set and/or get signal stack context
SIGVEC{2) sigvec - software signal facilities
SOCKET(2) socket - create an endpoint for communicetion
SOCKETPAIR(2) socketpair - create a pair of connected sockets
* STAT{2) stat, lstat, fstat - get file status
STATFS{2} statfs - get file system statistics
* STIME(Z)} stime - set time
SWAPON{2} swapon - add a swap device for interleaved paging/swapping
SYMLINK{(2) symlink - make symbolic link to a file
5YNC{2} sync - update super-block
TIME{?)} time - get time
TIMES(2) times - get process and child process times
ULIMIT(2} ulimit - get and set user limits
UMASK(2} umask - set and get file creation mask
UNAME{2) uname - get name of current operating system
UNLINK(2) unlink - remove directory entry
USTAT(2} ustat - get file system statistics
UTIME{2} utime, utimes - set file access and modificetion times
WAIT{2)} wait, wait3 - wait for child process to stop or terminate
WRITE(2} write, writev - write to a file
INTRO{4} introc - introduction to file formats
A.0UT{4) &.out - comman sssembler end link editor output
% ACCT(4) acct - per-pracess accounting file format
AOUTHDR{4) aouthdr - optional aout header
CORE(4) care - format of memory image file
* CPID(4) cpio -~ format of cpio srchive
DIR{4) dir - format of directaries
DKINFQ(4) dkinfo - structure of a disk partition map
DUMP(4) dump, dumpdates - incremental dump format
FILEHDR{4) filehdr - file hesder for common pbject files
F5(4) fs, inode - format of file sysfem volume
FSPEC(4) fspec - format specification in text files
FSTAB{4) fstab, mntent - static informetion about filesystems
GETTYDEFS(4) gettydefs - speed and terminal settings used by getty
* GROUP(4} group - group file
INITTAB{4) inittab - script for the init process
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INODE(4) inode - format of an inode
LDFCN{4) ldfcn - common object file access routines
LINENUM{4) limerum - line number entries in & common object file
MTAB(4} /etc/mtab - mounted file system table
* PASSWD(4) passwd - passward file
PROFILE(4) profile - setting up an environment at login time
RELOC{4) reloc - relocation information for a common object file
SCNHDR( 4} scnhdr - sectian header for a common object file
SHLIB(4) shlib - format of the shared library description file
sYM5{4) syms - common object file symbol table format
TAR{4) tar - tape archive file format
TERM{4} term - format of compiled terminfo file
TERMINFO{4) terminfo - terminal capability data base
* UTMP(4) utmp, wtmp - utmp and wtmp entry formats
INRTRO{5) intro - introduction to miscellaneous facilities
ASCII(5) ascii - map of ASCII character set
ENVIRON{5) environ - user environment
* FCNTL(5) fentl - file control options
* MATH(5) math - math functions and constants
PROF(5) prof - profile within a function
REGEXP(5) regexp ~ reqular sxpression compile and match routines
* 5TAT{5) stat - data returned by stat system call
TERM(5) term - conventional names for terminals
* TYPES(5) types - primitive system data types
% VARARGS{5) vararas - handle variable argument list

The ¥/0S system provides all of the X/OPEN services. It also provides

various additional services. The services that conform to the X/OPEN
standard are marked with an asterisk in the table of contents.
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alarm - set a process’s

~ change data segment space
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tar - tape
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ascii - map of
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bind -
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ACCEPT(2)
ACCEPT(2)
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UTIME(2)
LDFCN(4)
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ACCT(2)
ACCT{4)
ACCT(2)
ACCT(4)
SWAPDN(2)
ALARM(2)
ALARM(2)
BRK(2}
SIGSTACK(2)
A.DUTCa)
AQUTHDR(4)
AQUTHDR( 4}
CPID(4)
TAR{4)
YARARGS{5)
ASCII{5)
ASCII(5)
A.QUT(8)
PROFILE(4)
SIGPAUSE(2)
TERMINFO(4}
BIND(2Z)
BIND(2)
SIGRLOCK{2)
SIGPAUSE(2)
BRK(2)
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returned by stat system

/~ introduction to system
terminfo - terminal
alleration.........brk, sbrk -
chmod -
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process., cvaesanice -
chroot -
rename -
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- creats an interprocess
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directory., i rnnninnrsnsnnarss
- set a process’'s zlarm
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close -
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- line number entries in a
/information for a

- section header for a
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filehdr - file header for

- create an endpeint for
regexp - regular expression
term - farmat of

cannection op 3 socket........
getpeername - get name of

/- create a pair aof

dawn part of a full-duplex
accept - accept a

connect - initiate a

listen - listen for

math - math functions and
maximum system resource

set and/or get signal stack
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chown - change awner and,....
chroot - change roat,........
teeasalarm
close - close a file.....
close a file descriptor......
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common assembler and link....
common object file....linenum
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common object file symbol....
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compile and match routines...
compiled terminfo file.......
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connected sockets.....
connection....shutdawn - shut
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File. i iivunninrnnnrianan term -
cpio -

dir -

veserssss.fs, inode -
core -
library/....covvevnen. shlib -
text files.............fspec -
- introduction to file

wimp - utmp and wtmp entry
system volume........... RN
specification in text/........
information about/............
stat, lstat,

/- shut down part of a

prof - profile within a

math -~ math

getsockopt, setsockopt -
vlimit -

umask - set and

stat, lstat, fastat -

statfs -
ustat -
.getrusage -
magget -
getpeetname -

operating system.......uname -
process times..........times -

volume.,.
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file system table........... . MTAB{4)
file system volume,..,....... FS5{4)
filehdr - file header for.... FILEHDR{4)
files..........filehdr - file FILEHDR{4)
files.....oouns fspec - format FSPEC(4)
filesystem-independent/..../-GETDIRENTRIES{2)
filesystems..... fstab, mntent FSTAB(4)
fork - create @& new pracess.. FORK{2)
FOrmat...vveeenaerss 80t - ACCT{4)
format........dump, dumpdates DUMP {4}
farmat..... /directory entriesGETDIRENTRIES(2)
format..... v4 e SYMS — COMMON SYMS(4)
FOIMAt . .t aneerrrronranenroces TAR(4)
format of an inode........... INODE( 4}
format of compiled terminfo.. TERM(4}
format of cpio archive....... CPID(4)
format of directories........ DIR(4)
format of file system........ Fs(a)
format of memcry image file.. CORE(4)
format of the shared......... SHLIB(4)
format specification in...... FSPEC(4)
formats....v..v.usieaaaintro INTRO(4&)
formats. . vurrerrrenannns utmp, UTHP( &)
fg, inode - format of file... Fs(a)
fspec - format.......oovuans FSPEC{4)
fstab, mntent - static....... FSTAB(4)
fatat - get file status...... STAT(2)
full-duplex connection....... SHUTDOWN{ 2)
function....... ... PP PROF{5)
funetions and constants...... MATH(S)
get and set options on/...... GETS0CKOPT(2Z)
get and set user limits...... ULIMIT(Z)
get file creation mask....... UMASK(2)
get file status....vivisvenns STAT{2}
get file system statistics... STATFS(2}
qget file system statistics... USTAT{Z#)
get information about........ GETRUSAGE(2}
get MESSAGE QUEBUE....sovserras MSGGET{2}
got name of connected peer... GETPEERNAME(2}
get name of current,......... UNAME(2)
get process and child...... ‘e TIMES{Z}



getpid, getpgrp, getppid =
/fgeteuid, getgid, getegid -
semget -

shmget -

sigstack - set and/or
getsockname -

getpagesize -

time -

directory entries in a/.......
getuid, geteuid, getgid,

get real user,/........getuid,
user,/.....,...getuid, geteuid,
get/set uvnigue identifier/....
get/set name of current/......
get/set value of interval/....
page SiZe.ivivnennus
cannected peer................
process, process/...... getpid,
get process, process/..,..
yrocess/......getpid, getpgrp,
jet/set program scheduling/...
contrel maximum system/.......
about resource utilisation....
getdirentries -

/settimenfday -

gethostname, sethostname -
getpriority, setpriority -
of/.....gethostid, sethostid -
getitimer, setitimer -

get and set options on/.......
- get/set date and time.......

terminal settings used by
terminal settings used by/....
getegid - get real user,/.....

/user, effective user, real
n IDs..../- get process, process

group -
setpgrp - set process
- set real and effective

get process, process group,/. GETPID{2)
get real user, effective/.... GETUID(2)
get set of semaphores........ SEMGET(2)
get shared memory segment,..,. SHMGET(2)
get signal stack context..... SICSTACK(2)
get socket mamg.............. GETSOCKNAME(2)
get system page size,........ GETPAGESIZE(2)
get time. .. .o vrinrrannnines TIME(2)
getdirentries - gets.........GETDIRENTRIES(2)
getegid - get real user,/.... GETUID{(2)
geteuid, getgid, getegld -... GETUID(2)}
getgid, getegid - get real... GETUID{Z}
gethostid, sethestid -....... GETHOSTID(2)

gethostname, sethostname -... GETHOSTMAME(2)
getitimer, setitimer -....... GETITIMER(2)

. getpagesize - get system..... GETPAGESIZE(2)

getpeername ~ get name of.... GETPEERNAME(2)
getpgrp, getppid - get....... GETPID{2)
getpid, getpgrp, getppid -... GETPID(2)
getppid - get process,....... GETPID(2)
getpriority, setpriority -... GETPRIORITY(2)
getrlimit, setrlimit -....... GETRLIMIT{(2)
getrusege - get informetion.. GETRUSAGE(Z)

gets directory entries in a/.GETDIRENTRIES(2)
get/set date and time........ GETTIMEDFDAY(2)
get/set name of current/..... GETHOSTNAME(2)
get/set program scheduling/.. GETPRIDRITY(2)
get/set unique identifier.,.. GETHOSTID(2)
get/set value of interval/... GETITIMER{2)
getsockname - get socket..... GETSOCKNAME(2Z)
getsockopt, setsockopt -..... GETSOCKOPT(2)

gettimeofday, settimeofday...GETTIMEOFDAY{2)
getty........... ./- speed and GETTYDEFS(4)
gettydefs - speed and........ GETTYDEFS(4)
getuid, geteuid, getgid,..... GETUID{2)
group - group file........... GROUP{ 4)
group, and effective group/.. GETUID(2)
group, and parent process.... GETPID(2)
group file...... it GROUP(4)
group ID. . v reiininirinarnan SETPGRP(2)
groug ID.............5etregid SETREGID(2)
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real group, and effective
satgid - set user and
chown ~ change owner and

a signal ta a process or &

repoat - rehoat system or
list....... P - - v -
aouthdr - optional aout
file....vvv..85cnhdr - section
files.....v.v...Filehdr - file

identifier af current

- get/set name of current
setpgrp - set process group
real and effective group
/sethostid - get/set unique
group, and parent process
group, and effective group

set real and effective user
setgid - set user and greup
core - format of memory

dump, dumpdates -

fstab, mntent - static
getrusage - get
object/.....relac - relocation
inittab - script for the
socket,.............. connect -
init procESS. v iva vt aaasan
inode - format of an

system valume...... A -1
/- add a swap device for

pipe - create an

signals and wait for

- get/set value of

file formats.............. .
miscellaneous facilities......
system calls and error/.......
formats.......... s u...intro -
miscellaneous/....... ..intro -
calls and error/....... intro -

select - synchronous
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group IDs..../effective user,
group I0s.............8etuid,
group of a file...coevviiaans
group of processes,.../- send

halt pProCessOr....iveverranan
handle variable argument.....
header....vvvuivvvssnvnssnsans

header for a cammon object...
header fer common object.....
host......../- get/set unique

host....ounns «.../sethostname
)
IDievsseveeas,.setregid - set

identifier of current host...
IDs.../~ get process, process
Ibs...../effective user, real
IPs....ivvienuasetreuid -
ID8. . vvveeeennnnnnsa aetUid,
image file...vsvvvirssrannnnn
incremental dump format......
information about/...........
infarmation about resource/..
information for & common.....
init process.....cvvvivveuvann
initiate a connmection on a...
inittab - script for the.....
jnade. .. it e,
inode - format of an inode...
inode - format of file.......
interleaved paging/swapping..
interpraceas channel.......,.
interrupt..../release blocked
interval timer...../setitimer
intro - intreduction to......
intre - intreduction to......
intro - iptroduction to..... .
introduction teo file,........
introduction to...vviniananns
introducticn to system...
i/o multiplexing.....oovuvuu
joctl - control device.......

N

GETUID(2)
SETUID(2}
CHOWN( 2)
KILL(2}
REBOOT(2)
VARARGS(5)
AOUTHDR{ 4)
SCNHDR{4)
FILEHDR(4}
GETHOSTID(2)

GETHOSTNAME(2)

SETPGRP{2)
SETREGID{2)
GETHOSTID(2)
GETPID(2)
GETUID(2)
SETREUID(2)
SETUID(2)
CORE(4)
DUMP{4)
FSTAB(A)
GETRUSAGE(2)
RELOC(4)
INITTAB(4)
CONNELT{2)
INITTAB(4)
INODE{4)
INODE{4)
Fs(4)
SWAPON( 2)
PIPE(2}
SIGPAUSE{Z)}
GETITIMER(2)
INTROCA)
INTRO(S)
INTRO(2)
INTRO(4)
INTRO(5)
INTRO(2)
SELECT(2}
IocTL(2)



process ar a group of/........
access routines.. Chrar s
/- format of the shared

ulimit - get and set user
2ommon abject/.......linerum -
entries in a common object/...
- read value of a symbolic

e

- common assembler and

link -

symlink - make symbolic

- handle variable argument
connections on a socket.......
socket. .. v e listen -
in memory..... .00 plock -
up an environment at

file pointer..,.

status....... [ -1 1] 4%
mkdir -

T - I mknaod -
File.vousnns. eaaeas aymlink -
of a disk partition

ascii -

- set current signal

- s=t and get file creation
expression compile and
constants, ..o iivn s rseiananas
constants.......vsvsss..math -
/setrlimit - control

process, text, or data in
shmctl - shared

core - format of

shmat, shmdt - shared

shmget - get shared

msgctl -

/recymsg - receive m

/sendto, sendmsg - send &
msgsnd, msgrey -

msgget - get

intro - introduction to
file..,.
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kill - send & signal to a....
ldfen - comman gbject file...
library description file.....
limits,vvvinrnnnneninnnnnan, .
line number entries in a.....
linenum - line number........
link......... v . ... reADLiNK
link - link to a file........
link editor cutput......a.out
link to a file...o.iviiveiunnn
link to a file........... PN
list......veevvnv ... varargs
listen - listen for....eeeuns
listen for connections on a..
lock process, text, or data..

login time........./- setting
lseek - move read/write......
lstat, fstat - get file......
make a directory file........

make a special or ordinary...
meke symbolic link to &......

M8P...a....dkinfo - structure
map of ASCII character set...
MASK eusasnnuasanns sigsetmask
MABK . sssvaaaaraonnrsessmank
match routines..... /- reqular

math - math functions and....
math functions and...........
maximum system resource/...,.
MEMOLY 4 v vvvnnwns plock - lock
memory contral operations....
memory image flle..........s.
memory operations............
memory segment......
message coentrol operations...
message from a socket........
message from a socket........
message operations...........
MESSA0L. QUBUB. cevavvanrvnrnos
miscellanepus facilities.....
mkdir - make a directory.....
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KILL(2)
LDFCN(4)
SHLIB{4}
ULIMIT{2)
LINENUM{4)
LINENUM( 4 )
READL INK{ 2}
LINK{2Z}
A,0UT{4)
LINK(2)
SYMLINK{2Z)
VARARGS(5}
LISTEN( 2}
LISTEN(2)
PLOCK(2)
PROFILE(4)
LSEEK(2)
STAT(2)
MKDIR(2)
MKNCOD{2)
SYMLENK(2)
DKINFD(4)
ASCII{5)
SIGSETMASK(2)
UMASK(2)
REGEXP(5)
MATH(5)
MATH(5}
GETRLIMIT(2)
PLOCK(2)

SHMCTL(2)

CORE{4)
SHMOP{ 2)

SHMGET{2)

MSGCTL(2)

RECVY(2)

SEND(2}
MSGOP{2)

MSGGET{2)

INTRO(5)
MKDIR{2)

PERMUTED INDEX-Y



ordinary file.......
about filesystems.......fstab,
chmod - change

- set file access and

mount, umount -

remove flle system......
/etc/mtab -

pointer................ lseek -
operations.,.........cceiieiinnn

msgsnd,
operations........ it eras

select - synchranous i/o
getsockname - get socket
rename - change the
getpeername - get

/sethostname - get/set
system...vveinunnns uname - get
bind - bind a
term - conventicnal
existing/.....creat - create a
fork - create a

PTOCEEG . v v v v ve v e rrasanmnnnnrs
object file....,.linepum - line
to system calls and error
number entries im a cammon
information for a common
section header far a common
ldfen - common
. 5YMS - common
- file header for common

- accept 2 connection

- initiate a cepnection

- listen for cornections

- get and set options

file or rewrite an existing
writing....
dup, dup? - duplicate an

open -

uname - get name of current
msgctl - message control
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mknod - make a special or....
mntent - static information..
mode of file............ e
modification times..../utimes
mount or remove file system..
mount, umount - mount or.....
mounted file system table....
move read/write file.........
msgctl - message control.....
msgget - get message queus...
msgrcy - message operations..
msgsnd, msgrcv - message.....

multiplexing......ccvveviinnn
MAME . s s v e aasssrorsrasreaasnn
name of a file.,....... [P
name of connected peer.......

of current host.........
name of current operating....
name to a socket.............
names for terminals..........
new file or rewrite an.......
NBW PLGCEAS .cararssorsrrrrrrs

name

nice - change priority of a..
number entries in a common...
numbers......./- introduction

object file....linenum « line
chject file...../- relocation
ohject file...... ....5Ccnhdr -
object file access routines..
abject file symbaol table.....
object files..........filehdr
on a socket............accept
on a socket...........connect
on a sacket........... .listen
on sorkets,......./setsockopt
ORB......CTeal - create a new
apen - open feor reading or...
open file descriptor.........
open for reading or writing..
operating system.............
operations.......coiiiiinnnns

MKNOD( 2}
FSTAB(4)
CHMOD( 2)
UTIME{2)
MOUNT(2)
MOUNT{2)
MTAB{4)
LSEEX(2)
MSGCTL(2)
MSGGET(2}
MSGOP(2)
MSGOP(2Z)
SELECT(2)
GETSOCKNAKE(2)
RENAME(2)
GETPEERNAME(2)
GETHOSTNAME(2)
UNAME( 2)
BIND{2)
TERM(S)
CREAF(Z)
FORK(2)
NICE(Z)
LINEMUM(4)
INTRO(Z)
LINENUM(4)
RELDC(4)
SCNHDR(4)
LDFCN(4)
SYMS(4)}
FILEHDR(4)
ACCEPT(2)
CONNECT(2)
LISTEN(Z)
GETSOCKDPT(2)
CREAT(2)
DPEN(2)
DUP(2)
OPEN(2)
UNAME(2)
MSGCTL{Z)



msgsnd, msgrov - message
semctl - semaphore control
semop - semaphore

- shared memory control
shmdt - shared memory
aouthdr -

fentl - file control
/setsockopt - get and set
mknod = make a special ar
assembler and link editor
chown - change

getpagesize - get system
swap device for interleaved
socketpair - create s
praocess, process group, and
shutdown - shut down

- structure of & disk

passwd =

nti1l signal. .. vevvvninnncnn-
- get neme of connected
ormat............. +es..aect -
interprocess chanpel...vuvsss.
or data In memory..... oo
- move read/write file

types -

get/set program scheduling
nice - change

exit, _exit - terminate

fork - create a new

~ script for the ipit

nice - change priority of e
acct - enable or disable
times..............times - get
/getppid - get process,
setpgrp - set

process group, and parent

kill - send a signal to a
/getpgrp, getppid - get
MeMOTY............plock - lock
- get process and cohild

Operations. ..o vrrrrenrouaay
Dperations. .. oovesrrsresaans
pperations..vvvvvvacenennnnns
OpErationsS.civveresaeeBhmetl
operations.............shmat,
pptional aout header.........
Options. . viiiurisviinnninaans
aoptions on sockets...........
ordinary file...evvornnnrnnn,
output.........8.0ut - common

owner and group of a file....
Page SiZe...vcociiniinorrainan
paging/swapping....../- &add a
pair of connected sockets....
parent process IDs...../- get
part of a full-duplex/.......

partition map..........dkinfo
passwd - password file.......
password file....... i
pause - suspend ProcCeSS......
PEET . .rr s34+ -gBtpaername
per-proacess accounting file..
pipe - create @n.vvvavrrrnens
plock - lock process, text,..
pointer...ccviinnnn. Vel lseBEkK

primitive system data types..
priority......./setpriority -
priority of & process........

PLOCOBE. .. vt vt nr s s ssnrsnnanas
PIOCEES . i vaarrrrvrnnnnns ..
PrOCESS ... avrurseseesainittab
PrOCESS .t cusnnnunsenns vesanann .
procese accounting......v.vs.
process and child process....

group, and parent/...
groupg ID..... 00000 se
process IDs.../- get process,
process or a group of/.......
process, process group, and/.
process, text, or date in,...
process times...........times

Process
process

MSGOP(2)
SEMCTL(2)
SEMOP(2)
SHMCTL(2)
SHHOP(2)
ADUTHDR (4)
FCNTL{S)
GETSOCKOPT(Z)
MKNOD(2)
A.0UT(4)
CHOWN( 2}
GETPAGESIZE(2)
SWAPON(2)
SOCKETPAIR(2)
GETPID(2)
SHUTDOWN( 2)
DKINFO(4)
PASSWD{4)
PASSWD{4)
PAUSE(2)
GETPEERNAME{2)
ACCT(4)
PIPE(2}
PLOCK(2)
LSEEK(2)
TYPES(S)
GETPRIORITY(2)
NICE(2)
EXIT(2)
FORK(2)
INITTAB(4)
NICE(2)
ACCT(2)
TIMES(2)
GETPID{2)
SETPGRP(2)
GETPID(2)
KILL(2)
GETPID(2)
PLOCK(2)
TIMES(2)
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wait3 - wait for child

ptrace -

pause - suspend

to a process ar a group of

- rebeot system or halt

alarm - set a
function. oo it
profile. v iiciinnncnnnnnn
profil - execution time
enviranment at login time.....
prof -

/setpriarity - get/set

msqget - get message

read, readv -

File. iiinne e e inanennrnnnnnnsa
link.....ooiuuennn. .readlink -

open - open for

symbolic linkK. .. vuiviiainnanaass
read,

lseek - move

setregid - set
ID's.cvennnennn.s setreuid - set
/real user, effective user,
real/.../getgid, getegid - get
halt pProCessOr. ..o ovvireser s
PrOCESSOC.caavsasssr.CEDOODE =
- specify what to do upan
recv, recvfrem, recvmsg -

receive a message frem a/.....
a message from a/........ recv,
from a/........ recv, recvfram,

compile and match routines....
and mateh/. ... ... ..., regexp -
wait/....sigpause - atomically
information for a common/.....
a common object/....... relac -
rmdir -

uniink -

mount, umount - mount ar
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process to stop or/.....wait,
process trace...,....coeueeenn
process until signal..
processes..../— send a signal
PrOCAS80t . v ssvevveass . TEDOOL
process’s alerm clock........
praof - profile within a......
profil - execution time......
profile.. ..t risnnnainnnaasas
profile - setting up an.....,
profile within a function....
program scheduling priority..
ptrace - process trace.......
QUELIE . e vvrvrvrsrrocrsecaans
read from file.......co0vvnus
read, readv - read from......
read value of a symbolic.....
reading or writing...........
readlink - read value of a...
readv - read from file...
read/write File pointer......
real and effective group 1ID..
real and effective user......
real group, and effective/...
real user, effective user,...
reboot - reboot system or....
reboot system or halt........
receipt of & signal..,.signal
receive a message from a/....
recy, recvfrom, recvmsg -....
recvfrom, recvmsg - receive..
recvmsg ~ receive a message..
regexp - ragulasr expreesion..
regular expression compile...
release blocked signals and..
reloe - relocation...covuiess
relocation information for...
remove a directary file......
remove directory entry.......
remove file system...........
rename - change the name of..

R

WAIT(2)
PTRACE(2)
PAUSE(2)
KILL{2)
REBOOT{2}
ALARM(2)
PROF(5)
PROFIL(2)
PROFIL(2)
PROFILE(4)
PROF(5)

GETPRIORITY(2)

PTRACE{2)
MSGGET{2)
READ{ 2)
READ{ 2)
READLINK{2)
OPEN(2)
READLINK(2)
READ(2;
LSEEK(Z]
SETREGID(2;
SETREUID(2)
GETUID(2)
GETUID(2)
REBOOT(2}
REBOOT(2}
SIGNAL(2}
RECV(2}
RECV(2)
RECV(2)
RECV(2)
REGEXP{5}
REGEXP{5)
SIGPAUSE(2)
RELOC{4)
RELOC(4)
RMDIR{Z)
UNLINK{Z}
MOUNT(2)
RENAME{ 2)



/- control maximum system

/- get informatipn about
Bllevasriresnnanns stat - data
/= create a new file or

8 10 = o
chroot - change

- camman object file access
compile and match

space allocation.........
/- get/set program

a common object file.... .i0us
inittab -

object file........... scohdr -
shmget - get shared memory
brk, sbrk - change data

multiplexing......... i e

operations........... semetl -

semop -

semget - get set of
wperations. . ... 0 e .

=21 F=Ta1 T B of =T -

perations....... S r ety

sand, sendto, sendmsg -

or a group of/.......... kill -

send a message from a/........

from a/..........5end, sendto,

message from 8/.0c0venean send,

- map of ASCII character

alarm -

MASK. «cuvvunnanansssss.Umask -

context............ .sigstack -

sigsetmask -

utime, utimes -
semget - get

/eetsockopt - get and

setporp -~

jroup ID......v ... .5€treQid -
ID'8.ieisessssannis. .80trould -
stime -

setuid, setgid -
ulimit - get and

resource consumption....... .
resource utilisation.........
returned by stat system......
rewrite an existing one......
rmdir - remgve a directory...
root directory...cviviiivanas
roytines..... tesrssenaaaldfen
routines........../expressian
sbrk - change data segment...
scheduling priority......... .
acnhdr - section header for..
gscript for the init process..
section header for a common..
SEOMENL ..o vrrvrsrecrase
segment space Bllocation.....
select - synchronous i/fo.....
semaphere control.....
semaphore operations.........
SeMEPNOTEE. i vv s tvsrsnsanasans

. semctl - semephore control...

semget - get set of..........
SEMOP = SEMAPHOTE. . seenr vy
send a8 message from a/.......
send & signal to a process...
send, sendto, sendmsg —-......
sendmsg - send a message.....
sendta, sendmsy - send a.....
...aseii
a process’s alarm clock..
and get file creation....
and/ar get signal stack..
current signal mask......
file access and/,........
of SEMEPMOTES . vrurevuuus
cptiona on sockets.......

gset process Qroup ID...... e
set real and effective.......
set real and effective user..
sob time...... cviiiiriinnaa
set user and group IDs.......
set user limits.......c00u0sn

GETRLIMIT{2)
GETRUSAGE(2)
STAT(S)
CREAT(2)
RMDIR(2)
CHRDQT(2)
LDFCN{4)
REGEXP(5)
BRK(2)
GETPRIORITY(2)
SCNHOR(4)
INITTAB(4)
SCNHDR(4)
SHMGET(2)
BRK{2}
SELECT(2)
SEMCTL(Z)
SEMOP(2)
SEMGET{(2)
SEMCTL(2)
SEMGET(2)
SEMOP(2)
SEND{2)
KILL{2)
SEND(2)
SEND(2)
SEND(2)
ASCII(S)
ALARM(2)
UMASK(2)
SIGSTACK(2}
SIGSETMASK(2)
UTIME(2)
SEMGET{2)
GETSOCKOPT{2)
SETPGRP(2)
SETREGID(2)
SETREUID(2)
STIME(2)
SETUID(Z)
ULIKIT(2)
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IDs. . it eaaes setuid,
identifier of /...... gethostid,
of current/.......gethostname,
of interval/...... ..getitimer,
ID....... e e e eannn
program/..........getpriority,
effective group ID....... PR

effective user ID's...........
system resource/....getrlimit,

options on/........getsockopt,
and time.........gettimeofday,
at login time........ profile -
/- speed and terminal

ang group IDs.. .o vv i ianaaan
file.....shlib - farmat of the
operations............ shmetl -
shmat, shmdt -

shmget - get

shared library description/...
memory operations.............
control operations............
operations..............shmat,
segment. ... i e
full-duplex/........ shutdown -

of a full-duplex/.............
- suspend process until

ta do upaon receipt of a

upon receipt of a signal......
sigvec - software

sigsetmask - set current
sigstack ~ set and/or get
group of/........kill - send a
sigklock - block

atomically release blocked

release blocked signals/......
signal mask.oiiiiniinenaainnns
signal stack context..........
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INTRO(2) e
L
NAME
intro - introduction to system calls and error numbers
SYNOPSIS
#include <errno.h>
DESCRIPTION
This section describes all of the system calls. Most of these
calls have one or more error returns. An error condition is

indicated by an otherwise impossible returned value. This is almost
always -1; the individual descriptions specify the details. An
error number is also made available in the external variable errno.
Errno is not cleared on successful calls, so it should be tested
only after an error has been indicated. Each description of a
system c¢gll attempts to 1list all possible error numbers. The
following is a complete list of the error numbers and their names
as defined in <errno.h>.

1 EPERM Not owner
Typically this error indicates an attempt to modify a file in
some way forbidden except to its owner or super-user. It is
also returned for attempts by ordinary users to do things
allowed only to the super-user.

2 ENDENT No such file or directory
This error occurs when a file name is specified a&and the file
should exist but doesn't, or when one of the directories in a
path name does not exist.

3 ESRCH No such process
No process can be found corresponding to that specified by pid
in kill or ptrace.

4 EINTR Interrupted system call
An asynchronous signal {such as interrupt or quit), which the
user has elected to catch, occurred during a system call., If
execution is resumed after processing the sigral, it will appear
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as if the interrupted system cell returned this error condition.

5 EI0 1/0 error .
Some physical 1/0 error has occurred. This error may in some
cages occur on a call following the one to which it actuwally
applies,

& ENXIG Mo such device or address
I1/0 on a special file refers to a subdevice which does not
exist, or beyond the limits of the device. It may also occur
when, for example, a tape drive is not on line or no disk pack
is loaded on a drive.

7 E2BIG Arg list too long
An argument list longer than 5,120 bytes is presented to a
member of the exec family.

8 ENOEXEC Exec format error
A request is made to execute a file which, although it bhas the
apprapriate permissions, does not start with e valid magic
number [see a.out{4)].

9 EBADF Bad file number
One of the following:

- a file descriptor refers to a file which is not open

- a read reguest is made toc a file which is apen only for
writing

- & write request is made to & file which is open only far
reading

10 ECHILD Mo child processes
A wait was executed by a process that had no existing or
unwaited-for child processes.

11 EAGAIN No more processes

A fork failed because cthe system's process table is full ar the
ugser ia not allowed to create BNy more processes,
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12

13

14

15

ls

iy

is

19

20

ENOMEM NHot enough apace

During an exec, brk, or sbrk, a program asks for more space than
the system is able to supply. This is not a temporary
condition; the maximum space size is a system parameter. The
error may also occur if the arrangement of texi, data, and stack
segments reguires too many segmentation reqisters, or if there
is not enough swap space during a fork,

EACCES Permission denied
An attempt was made tp access a file in a way forbidden by the
protection system.

EFAULT Bad address
The system encountered a hardware fault in attempting to use an
argument of a system call.

ENOTBLK Block device required
A non-black file was mentioned where a block device was
reguired, e.g., in mount.

EBUSY Device ar resource busy

An attempt was made to mount a device that was already mounted
or an attempt was made to dismount s device on which there is an
active file {open file, current directory, mounted-on file,
active text segment). It will also occur if an attempt is made
ta enable accounting when it is already enabled. The device or
resource is currently unavailable,

EEXIST File exists
An existing file was menticned in an inappropriate context,
e.g., link,

£XDEV Cross—device link
A link to a file on another device was attempted.

EHODEV No such device
An attempt was made to apply an ineppropriate system call to a

device; e.g., read a write-only device.

ENOTDIR Mot B directory
A non-directory was specified where a directory is required, for
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21

22

23

24

25

26

27

28

example in a path prefix ar as an argument to chdir.

EISDIR Is a directory
An attempt was made to write on a directory.

EINVAL Invalid argument
Same invalid argument (e.g., dismounting a non-mounted device;
mentianing an undefined signal in signal, or kill; reading or
writing a file for which lseek has generated a negative
pointer). Also set by the math functions described in the (3M)
entries of this mapual.

ENFILE File table overflow
The system flle table {s full, and temporarily no mare opens can
be accepted.

EMFILE Too many apen files

The calling pracess has sxceeded the system-defined limit on the
number of files open at one time. Wwhen a record lock is being
created with fentl, there are too many files with record locks
an them,

ENODTTY Not a charscter device
An sttempt was made to ioctl a file that is not a special
character device.

ETXTBSY Text file busy

An attempt was made to execute a pure-procedure program that is
currently open for writing., Also an attempt to open for writing
a pure-procedure program that is being executed.

EFBIG File too large
The size of a file exceeded the maximum file size (1,082,201,088
bytes) or ULIMIT; see ulimit{2).

ENOSPC No space left on device

During a write to an ordinary file, there is no free space left
on the device, In fecntl, the setting or removing of record
locks on a file cannot be accomplished because there are no mare
record entries left on the system.
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29

30

31

32

33

34

35

36

45

46

ESPIPE Illegal seek
An lseek was issuved to a pipe.

EROFS Read-only file system
An attempt to modify a file or directory was made on & device
meunted read-only.

EMLINK Too many links
An attempt to make more than the maximum number of links {1000}
to a file was made.

EPIPE Broken pipe

A write on a pipe for which there is no process to read the
data, This condition npormally generates & signal; the error is
returned if the signal is ignored.

EDOM Math argument
The argument of a function in the math package {3M) is out of
the domain of the function.

ERANGE Result too large
The value of a function in the math package (3M) is not
representable within machine precision,

EROMSG No message of desired type
An attempt was made {o receive a message of a type that does not
exist on the specifisd message queue; see msgop(2}.

EIDRM Identifier Removed

This error is returned to processes that resume execution due to
the removal of an identifier from the file system’s name space
[see msgetl(2), semctl(2), and shmctl(2)).

EDEADLK Deadlock
A deadlock situation was detected and avaoided.

EMOLOCK No lock

In fenti, the setting or removing of record 1locks on a file
cannot be accomplished because there are no more record entries
left on the system.
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100 EWOULDBLOCK Operation would block
An operation which would cause a process to block was attempted
on a8 object in non-blocking mode (see ioctl (2}).

101 EINPROGRESS Operation mow in progress
An operation which takes a long time to complete (such as a
connect (2)) was attempted on a non-blocking object (see foctl

(2)).

102 EALREADY Operation already in progress
An operation was agttempted on a non-blocking object which
already had an operation in progress.

103 ENOTSOCK Socket operation on non-socket
An attempt has been made to call one of the functions which
handle sockets, but specifying a non-existent or invalid socket.

104 EDESTADORREf)} Destination address required
A required address was omitted from an operation on a socket.

105 EMSGSIZE Message too leng
A message sent on a socket was larger than the maximum
transmissicn unit size.

106 EPROTOTYPE Protocoul wrong type for sacket
A protocol was specified which does not support the semantics of
the socket type requested. For example, it is not permitted to
use the ARPA Internet UDP protocol with type SOCK_STREAM.

107 EROPROTOOPT Bad protocol option
A bad option was specified in a getsockopt{2) or setsockopt(2)
call.

108 EPROTONOSUPPORT Protocol not supported
The protocol has not been configured into the system or no
implementation for it exists.

1059 ESOCKTNOSUPPORT Socket type not supported

The support for the sacket type has not been configured into the
system or no implementation for it exists.
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110 EOPNOTSUPP Operation not supported on socket
For example, trying to accept a connection eon a dategram socket,

1}l EPFNOSUPPORT Protocol family not supported
The protocel family has not been configured into the system or
no implementation for it exists.

112 EAFNOSUPPORT Address family not supporied by protocol family
An address incompatible with the reguested protocol was used.
For example, one shouldn't necessarily expect to be able to use
PUP Ipternet addresses with ARPA [nternet protocols.

113 EADDRINUSE Address already in use
Only one usage of each address is normally permitted.

114 EADDRRDTAVAIL Can’t assign requested address
This nermally results from an sttempt to create a sorket with an
address not on this machipe.

115 ENETDOWK Network is down
A socket operation encountered a dead network,

116 ENETUNREACH Hetwork is unreachable
A socket operation was attempted to an unreachable network.

117 ENETRESET Network dropped connection on reset
The host you were cannected to crashed and rebocted.

118 ECONNRABORTED Software caused connection abort
¥Your function call caused a connection asbort on your host
machine,

119 ECONNRESET Connection reset by peer
A connection was forcibly closed by & peer. This normally
results from the peer executing a shutdown (2) call.

120 ENOBUFS Ho buffer space available
An operation on a socket or pipe was not performed because the
system lacked sufficient buffer space.

121 EISCONN Socket is already connected
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A connect request wag made on an already ceonnected socket; or, a
sendta or sendmsg reqguest on a connected socket specified a
destination cther than the connected party.

122 ENOTCONN Socket is not connected
An request to send or receive data was disallawead because the
socket was not connected.

123 ESHUTDOWN Can't send after socket shutdown
A reguest to send data was disallowed becausse the socket had
already been shut down with a previous shutdown{2)} call.

124 ETOOMANYREFS Yoo many refersnces: can’t splice
Too many references to the same port.

125 ETIMEDOUT Connection timed out
A connect request failed because the connected party did not
properly respand after a period of time. {The timeout periad is
dependent an the communication protocol.)

126 ECONNREFUSED Connection refused
No connection could be made because the target machine actively
refused it. This wusually results from trying to connect to a
service which is inactive gan the foreign host.

127 ELOOP Too many levels of symsbolic links
A path name lookup invalved more than B symbolic links.

128 ENAMETOOLOMNG File name too long
A component of a path name exceeded 255 characters, or an entire
path name exceeded 1023 characters.

129 ENQTEMPTY Directory not espty

An attempt was made to remove or rename a directory which

contained entries other than ".” and "..”.

130 EHOSTDOWN Host is down
The host system is down, This happens during a connection to the
host.

131 EHOSTUNREACH Host unreachable
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No route to host. This happens if the host goes down during a
data transfer.

132 unused
133 uvnused
134 EDQUOT Disc queote exceeded

176 ESTALE Stale NF5 filehandle
The file handle given in the argument was invalid. That is, the
file referred to by that file handle ne longer exists, or access
to it has been revecked.

177 EREMOTE Too meny levels of remote in path
The remote file or directory being accessed by the client is not
local to the server machine, but resides in a file system
remotely mounted by the server.

DEFINITIONS

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

Directory
Directory entries are called links. By convention, a directaory
contajns at least two links, . and ,., referred to as dot and
dot-dot respectively. Dot refers to the directory itself and
dot-dot refers to its parent directory.

Effective Group 1D
An active process has an effective group ID which 1is wsed to
determine file access permissions (see belaw)., The effective
group ID is equal to the process’'s real group 1D, unless the
process or one of its ancestors evolved from a file that had the
set-group ID bit set; see exec{Z}.

Effective User ID
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An active process has an effective user ID which is used to
determine file access permissions {see below}. The effective
user ID is equal to the process's real wuser ID, wunless the
process or one of its ancestors evolved from a file that had the
set-user-ID bit set; see exec(2).

File Access Permissions
Read, write, and execuyte/search permissions on a file are
granted to a process if one or more of the fallowing are true:

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

The effective user ID of the process matches the user ID of
the owner of the file and the appropriate access bit of the
Yowner” portian (0700} of the file mode is set.

The effective user ID of the process does not match the user
ID of the owner of the file, and the effective group ID of
the process matches the group of the file and the appropriate
access bit of the "group” portion {070) of the file mode is
set.

The effective user ID of the process does not match the wuser
I0 of the owner of the file, and the effective group ID of
the process does not match the group ID of the file, and the
appropriate access bit of the ™ather” pertion (07} of the
file mode is set.

Otherwise, the corresponding permissions are denied.

File Descriptor

A file descriptor is a small integer used to identify a file
when issuing i/o requests. The value of a file descriptor is
from 0 to a system-defined l1imit. A process may not have more
than the specified limit of simultaneocusiy open files. A file
descriptor is returned by system calls such as open(2), or
pipe(2}. The file descriptor is used as an argument by calls
such as read(2), write(Z), ioctl{2}, and close(2).

File Mame
Names consisting of 1 to 255 characters may be used to name an
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ordinary file, special file or directory. These characters may
be selected from the set of all ASCII character values except 0
and 47 ("NUL" and slash (*/")). Note that it is generally
unwise te use *, ?, [, or ] as part of file names because of the
special meaning attached {¢ these characters by the shell. See
sh(l), Although permitted, it is sdvisakle toa avoid the use of
unprintable characters ip file names.

Message Operation Peraissions
In the msgop{2} and msgct1{2) system call descriptions, the
permission required for an operation is given as {token}, where
token is the type of permission needed, interpreted as follows:

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

Read and Write permissiocns on & msqid are granted ta a pracess
if one or more of the following are true:

The effective user 1D of the process is super-user.

The effective user ID of the process matches msg_perm.[cluid
in the data structure associated with msqid and the
appropriate bit of the "user” portion (0600} of msg_perm,mode
is set.

The effective user ID eof the process does not match
msg_perm.[¢luid and the effective group ID of the process
matches msg_perm.[c]gid and the appropriste bit of the
Pgroup” portion {060) of msq_perm.mode is set.

The effective user ID of the process does not match
msg_perm.icJuid and the effective group ID of the process
does not match msg_perm.[c]gid and the appropriate bit of the
"ather” portion (06) of msg_perm.mode is set.
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QOtherwise, the corresponding permissions are denied.

Message Queue Tdentifier
A message queue identifler {msqid) is a unique positive integer
created by a msgget(2) system call, FEach msqid has a message
queue and a data structure associated with it. The data
structure is referred to as msqid_ds and includes the following
members:

struct ipc_perm msg_perm; /* operaticn permission struct #/

ushaort  msqg_grum; /* number of msgs on q */
ushart  msg_gqhytes; /* max number of bytes on g */
ushort msg_lspid; /* pid of last msgsnd operation */
ushort msg_lrpid; /* pid of last msgrev opetatian #/
time_t msg_stime; /% last msgsnd time */
time_t msg_rtime; /* lest msqrov time +/
time_t msg_ctime; /% last change time */

/* Times measured in secs since */
/* 00:00:00 GMT, Jan L, 1970 */

Msg_perm is an ipc_perm structure that specifies the message
operation permission (see below}. This structure includes the
following members:

ushort cuid; /* creator user id */
ushort cgid; /* creatar group id */
ushart uid; /* user id */
ushart gid; /* group id #/
ushart mode; /* r/w permission */

Msg_qgqnum is the number of messages currently on the queue.
Msg_qgbytes is the maximum number of bytes allowed on the queue.

Msg_lspid is the process id of the last process that performed a
msgsnd operation.

Msg_lrpid is the process id af the last process that performed a
msgrev operation,

Mseg_stime is the time of the last msgsnd operation.
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Meg_rtime is the time of the last msgrev operatian,

Msg _ctime is the time of the last msgetl(2) operation that
changed a member of the above structure.

Parent Process ID
A new process is created by a currently active process; see
fori{2}. The parent process ID of a process is the process ID
of its creator.

Path Neme and Path Prefix
A path name is a null-terminated character string starting with
an optional slash (/), followed by zeroc or more directory names
separated by slashes, optionally followed by a file name. More
precisely, a pathname is a null-terminated character string
constructed as follaws:

<path-name>::=z{file-name>|<path-prefix><file-name>|/ <path-
prefix>:i=<rtprefix>|/<rtprefix>
<rtprefix>::=<dirname>/|<rtprefix><dirname>/

where <file-name>» is a string of 1 to 255 characters other than
the ASCII slash and null, and <dirname> is a string of 1 to 255
characters {other than the ASCII slash and null) that names a
directary. If a path name begins with a8 slash, the path search
begins at the root directory. Otherwise, the search begins from
the current working directory. A slash by itsclf names the root
directory. Unless specifically stated otherwise, the null path
name is treated as if it named a non-existent file,

Process Group ID
Each active process is a member of a process group; this group
is identified by a positive integer called the process group ID.
This ID is the process ID pof the group leader. This grouping
permits the signaling of related processes; see kill{2).

Process ID
Each active process in the system is uniquely identified by a
positive integer called a process ID, The range of this ID is
from 1 to 30,000.
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Real Group ID
Each user allowed on the system is a member of & qroup. The
group 1is identified by a positive integer called the real group
ID. Each active process has a real group ID that is set to the
real group ID of the user responsible far its creation.

Real lser ID
Each user allowed on the system is identified by a positive
integer called a real user ID. Each active process has a real
user ID which is set to the real user ID of the user responaible
for its creation.

Root Directory and Current Working Directory
Each process has agsociated with it a root directory and =a
current working directory for the purpose of resolving pathname
searches. The root directory of a process need not be the root
directory of the root file system.

Semaphore Identifier
A semaphore identifier (semid) is a unique positive integer
created by a semget{(2) system call. Each semid has a set of
semaphores and a data structure associsted with it. The data
structure is referred to as semid ds and contains the following
members:

struct ipc_perm sem_perm; /* operation permission struct */

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

/% Times messured in secs since #/
/* 00:00:00 GMT, Jan 1, 1970 */

Sem_perm is an ipc_perm structure that specifies the semaphore
operation permission (see below}. This structure includes the
following membars:

ushort cuid; /* creator user id */
ushort egid; /* creatar group id */
ushort uid; /* user id */
ushort gid; /* group id */

ushort mode; /* read/alter permission */
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The value of sem_nsems is eqgual *o the number of semaphores in
the set. Each semaphore in the set is referenced by a positive
integer referred t¢ a5 a sem_num, Sem_num  values  run
sequentially from O to the value of sem_nsems minus 1,

Sem_otime is the time of the last semop(2) operation, and
sem_ctime is the time of the last semctl{2) operation that
changed a member pf the sbove structure. A semaphore is a data
structure that contains the following members:

ushart semval; /* semaphore value */
short  sempid; /* pid of last gperation */
ushort semncnt; /* # awaiting semval > cval #/
ushort semzcnt; /* # awaiting semval = 0 */
Semval is a non-negative integer. Sempid is equal to the

process ID of the last process that performed a semaphore
pperation on this semaphore. Semncht is a count of the number
of processes that are currently suspended awaiting this
semaphore’s semval to become greater than its current value.
S5emzcnt is a count of the number of processes that are currently
suspended awaiting this semaphore’s semval to become zero.

Semaphore Operation Permissions
In the semop(l2) and semctl(2) system call descriptions, the
permission required for an operation is given as {token}, where
token is the type of permission needed, interpreted as follows:
00400 Read by user
00200  Alter by user
00060 Read, Alter by group

00006 Read, Alter by others

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

The effective user ID of the process is superuser.
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The effective user ID of the process matchas sem_perm.[c]uid
in the data structure associated with semid and the
appropriate bit of the "user” portion (0600) of sem_perm.mode
is set.

The effective user ID of the process does not  match
gem_perm.[c]uid and the effective group ID of the process
matches asem_perm.[clgid and the appropriate bit of the
"group” portion {(Q60) of sem_perm.mode is set.

The effective user ID of the process does nat match
sem_perm.[c]uid and the effective group ID of the process
does not match sem_perm.[c]lgid and the appropriate bit of the
"other” partion (0&) of sem_perm.mode is set.

Otherwise, the corresponding permissions are denied.

Shared Memory Identifier
A shared memary ldentifier {(shmid) is a unique positive 1integer
created by a shmget{2) system call. Each shmid has @ segment of
memory (referrad to as a shared memory segment) and a data
structure associated with it. The data structure is referred to
as shmid da and includes the following members:

struct ipc_perm shm_perm; /¥ operation permission struct */

int shm_segsz; /% size of segment ¥/
ushort shm_cpid; /* creator pid */
ushort shm_ipid; /* pid of last operation */
short  shm_nattch; /* number af current attaches */
time_t shm_atime; /* last attach time */
time_t shm_dtime; /* last detach time */
time_t shm_ctime; /#* last change time */

/* Times measured in secs since */
/% 00:00:00 GMT, Jan L, 1970 */

Shm_perm is an ipc_perm structure that specifies the shared
memory operation permission {see below). This structure

includes the foliowing members:

ushort cuid; /* creator user id */
ushort cgid; /* creator group id */
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ushort uid; /* user id #/
ushort gid; /¥ group id */
ushort mode; /* r/w permission */

Shm_segsz specifies the size of the shared memory segment. It
cannot exceed 256 Kbytes.

Shm_cpid is the process id of the process that created the
shared memory identifier.

Shm_lpid is the process id of the last process that performed a
shmop{2} operation,

Shm_nattch is the number of processes that currentliy have this
segment attached.

Shm_atime is the time of the last shmat operation, shm _dtime is
the time of the last shmdt operation, and shm_ctime is the time
of the last shmctl{Z) operation that changed one of the members
of the above structure.
Shared Memory Operation Permissions
In the shmop(2) and shmctl{(2} system call descriptions, the
permission required for an operation is given as {token}, where
token is the type of permission needed, interpreted as follows:
0040C Read by user
00200 Write by user
00060 Read, Write by group

00006 Read, Write by others

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

The effective user ID of the process is superuser.

The effective user 1D of the process matches shm_perm.[c]uid
in the data structure associated with shmid and the
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appropriate bit of the "user”™ portion (0400) of shm_perm.mode
is set,

The effective user 10 of the process does not match
shm_perm.{cluid and the effective group ID of the process
matches shm_perm.[clgid and the appropriate bit of the
*group” portion {060} of shm_perm.mode is set.

The effective wuser ID of the process does not mateh
shm_perm.[c]luid and the effective group ID of the process
does nat match shm_perm.[c]gid and the appropriate bit of the
Yother” portion (06) of shm_perm.mode is set.

Otherwise, the corresponding permissions are denied.

Special Processes
The processes with process ID’s of 0, 1, or 2 are special.
Process 0 is the scheduler. #frocess 1 is the initializaticn
pracess init, and is the gncester of every other process in the
system. It is used to control the process structure. Process 2
is the paging daemaon,

Super-user
A process is recognized as a super-user process and is granted
special privileges if its effective user ID is 0.

Tty Group ID
Each active process can be a member of a terminal group that is
identified by a positive integer called the tty group ID. This
grouping is used to terminate a group of related processes uwpon
termination of one of the processes in the group; sees exit{2)
and signal(2). '

SEE ALSO
close(2), ioctl(2), open{2), pipe(2), read{2), write(2), intro{3).
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NAME

ACCEPT(2)

accept - accept 8 connection on 8 socket

SYNOPSIS

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

int accept(s, addr, addrlen}
int s3

struct sockaddr *addr;

int *addrlen;

DESCRIPTION

The argument s is a socket which has been created with socket(2),
bound to an address with bind(2), and is listening for cornections
after a listen(2). Accept extracts the first connection on the
gueue of pending cornections, creates B new socket with the same
properties as s and allocates a new file descriptor, returned as
functional wvalwe, for the socket. If np pending connections are
present on the gueue, and the socket is not marked as non-blocking,
accept blocks the caller until a connection is present. If the
socket is marked non-blocking and no pending connections are
present on the queue, accept returns an error as described below,
The accepted socket, may not be used to accept more connections,.
The original socket s remains open.

The argument addr is a result parameter which is filled in with the
address of the connecting entity, as known to the communications
layer. The exact format of the addr parameter is determined by the
domain in which the communication is occurring. The addrlen is e
value-result parameter; it should initially contain the amount of
space pointed to by addr; on return it will contain the actual
length (in bytes} of the amddress returned. This ecall is used with
connection-based socket types, currently with SOCK_STREAM.

It is possible to select(2) a socket for the purposes of doing an
accept by selecting it for read.
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The sccept will fail if:

[EBADF]
[ENDTSCCK]
{EOPNOTSUPR ]

[EFAULT]

[EWOULDBLDCK]

RETURN VALUE

The descriptor is invalid.
The descriptar references a file, not a socket,
The referenced socket is not of type SO0CK_STREAM.

The addr parameter is not in a writable part of the
user address space,

The socket is marked non-blocking and no
connections are present to be accepted,

The c¢&ll returns -1 on error. If it succeeds it returns 8 non-
negative integer which is a descriptor for the accepted socket,

SEE ALSO0

bind{2}, connect{2}, listen(2), select{2), socket{2).
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NAME
access - determine accessibility of a file

SYNDPSIS
int access{path, amode)
char *path;
int amode;

DESCRIPTION
Pgth points to a pathname neming a file. Access checks the named
file far accessibility according to the bit pettern contained in
ampde, using the real user ID in place of the effective user ID and
the real group ID in place of the effective group ID. The bit
pattern contained in amode is constructed as follows:

04 read

02  write

01  execute (search)

00 check existence of file

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

[ENOTDIR] A component of the path prefix is not a directory. A
check of read, write, or execute (search) permission
has been requested for a null or nonexistent pathname.

[ENDENT] The named file does not exist.

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

[EROFS]) Write access is requested for a file on & read-only
filesystem.
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[ETXTBSY]

[EACCES)

[EFAULT]

RETURN YALUE

Write access is requested for a pure procedure (shared
text) file that is being executed.

Permission bits of the file mode do not permit the
requested access. The owner of a file has permission
checked with respect to the "owner” read, write, and
execute mode bits; members of the file's group other
than the owner have permissions checked with respect
to the "group®” mode bits; all others have permissions
checked with respect to the “other™ mode bits.

Path points outside the process's allocated address
space.

If the requested access is permitted, a value of 0 is returned.

Ctherwise,
the error.

SEE ALSO

a value of -1 is returned and errno is set to indicate

chmod{2), stat{2).
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ACCT(Z)E

NAME
acct - enable or disable process accounting

SYNOPSIS
int ascct{path)
char *path;

DESCRIPTION
Acet is used to enable or disable the system’s process accounting
routine, If the routine is enabled, an accounting record is
written on an accounting file for each process that terminmates.
Termination can be caused by one of two things: an exitf call or a
signal; see exit(2) and signal(2)}.

The effective user ID of ithe calling process must be superuser tao
use this call.

Path points to a pathname naming the accounting file. The
accounting file format is given in acct(4).

The accounting routine is enabled if path is non-zero and no errors
occur during the system call., It is disabled if path is zero and
no errors accur during the system call.

Accounting is automatically disabled when the filesystem the
accounting file resides on runs out of space; it is enabled when

space once agein becomes aevaileble,

Acct fails if one or more of the following are true:

[EPERM} The effective user ID of the calling process is not
superuser.
[EBUSY] An gttempt is made to enable accounting when it is

already enabled.
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[ENOTDIR]

[ENQENT]

[EACCES]

[EALCES)

{EACCES]

(EISDIR]
[ERDFS]
[EFALLT]

RETURN VALUE

A component of the path prefix is not a directory.

One or more comparments of the accounting file’s
pathname do not exist.

A component of the path prefix denies  search
permission,

The file named by path is not an ordinary file.

Mode permission is denied for the named accounting
file,

The named file is a directary.
The named file resides on a read-only filesystem.

Path points to an illegal address.

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

BUGS

No accounting is produced for programs ruaning when a crash occurs.
In perticular, programs that do not terminate are never accounted

far.

SEE ALSO
acct(4).
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NAME
alarm - set a process’s alarm clock

SYNOPSIS
unsigned alarm{sec)
unsighed sec;

DESCRIPTION
Alarm ingtructs the calling process’s alarm clock to send the
signal SIGALRM to the calling process after the numher of real time
seconds specified by sec have elapsed; see signal(2).

Alarm reguests are not stacked; successive calls reset the calling
process’s alarm clock.

If sec is 0, any previously made alarm reguest is canceled.

RETURN VALUE
Alarm returns the amount of time previously remaining in the
calling process's alarm clock

SEE ALSO
pause(2), signal{2).
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BIND(2)

NAME
bind - bind a name to a socket

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

int bind{s, name, namelen}
int 5;

struct sockaddr ¥*name;

int namelen;

DESCRIPTION
Bind assigns a name to an unnamed socket. When a socket is treasted
with socket(2) it exists in a name space {address family) but has

no name essigned., Bind requeste that name ba assigned to the
socket.

Binding a name in the X/05 dumain creates a socket in the file
system which must be deleted by the caller when it is no longer
needed {using unlink{2)). The file created is a side-effect of the
current implementation, and will not be created in future versions
‘of the X/0S ipc domain,

The rules used in name binding vary between communication domains.
Consult the manual entries in section 4 for detailed information.

The bind call will fail if:
[EBADF] S is not a valid descriptor.
[ENOTSOCK] 5 is not & socket.

[EADDRNOTAVAIL]  The specified address is not available from the
local machine,
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[EADDRINUSE ]

[ETNVAL]

{EACCESS]

[EFAULT]

RETURN VYALUE

The specified address is already in use.

The socket is already bound to an address.

The requested address is protected, anc¢ the
current user has inadequate permission to access

it.

The name parameter is not in a valid part of the
user address space.

If the bind is successful, a 0 value is returned. A return value
of -1 indicates an error, which is further specified in the global

arrng.

SEE ALSO

connect{2}, listen{2), socket(2), getsockname(2)
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BRK(2)

NAME
brk, sbrk - change data segment space allocation

SYNOPSIS
int brk(endds)
char *endds;

char *sbrk{iner)
int incr;

DESCRIPTION
Brk and sbrk are used to change dynamically the amount of space
allocated for the calling process’s data segment; see exec(2).

The change is made by resetting the process’s break value and
allocating the appropriate ampunt of space. The break value is the
address of the first location beyond the end of the data segment.
The amount of allocated space increases as the break value
increases. The newly alloecated speace is set to zero.

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

Shric adds incr bytes to the break value and changes the allocated
space accordingly. Incr can be negative, in which case the amount
af allocated space is decreased.

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

{EKOMEM] The requested change would result in more spaces being
allocated than is allowed by a system-imposed maximum
(see ulimit(2)).

[ENOMEM]  The reguested change would result in the break value

being greater than or equal to the start address of any
attached shared memory segment (see shmop(2)).
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RETURN VALUE
Upon successful completion, brk cveturns a wvalue of 0 and sbrk
returns the old break value. Otherwise, a value of -1 is returned
and errno is set teo indicate the error.

SEE ALSOD
exec(2), shmop(2}, ulimit(2).
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AAME
chdir - change working directory

SYNOPSIS
int chdir{path)
char *path;

DESCRIPTION
Path points to the pathname of & directery. Chdir causes the named
directory to become the current working directory. The starting
point for path searches for pathnames that do not begin with /.

Chdir fails and the current working directory remains unchanged if
cne or more of the fellowing are true:

[ENDTDIR] A component of the pathname is not a directory.

[ENGENT) The named directory does not exist,

[EACCES} Search permission is cdenied for any component of the
pathname,

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

[ELOOP] Too many symbolic 1links were  encountered in

trenslating the pathname.

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

SEE ALSD
chroot{2).
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CHMOD( 2 ) e

chmod - change mode of file

SYNOPSIS

int chmod{path, mode)
char *path;
int mode;

DESCRIPTIGN

Path points to a pathname naming a file, Chmod sets the access
permission portion of the named file’s mode according ta the bit
pattern contained in mode.
Access permissionn bits are interpreted as follows:

04000 Set user ID on execution.

02000 Set group 1D on execution.

00400 Read by owner.

00200 Write by owner.

0Qlco Execute (or search if a directory) by owner.

00070 Read, write, execute {search) by group.

[oJaloloi Read, write, execute {search) by cthers.

The effective user ID of the process must match the owner of the
file or be superuser to change the mode of a file.

If the effective user ID of the process is not superuser or the
effective group ID of the process does not match the group ID of
the file, mode bits 06000 (set user ID and set group ID on
execution) are cleared.
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Chmod fails and the file mode remains unchanged if one ar more of
the following are true:

[ENDTDIR]
[ENDENT}

[EACCES]

fEPERM]

[EROFS]

[EFAULT]

[ELDOP]

RETURN YALUE

A compaonent of the path prefix is not a directory.
The named file does not exist.

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

The effective user ID does not match the owner of the
file and the effective user ID is not superuser.

The named file resides on a read-only filesystem.

Path points outside the process's allocated address
space.

Toa many symbalic links Were encountered in
translating the pathname.

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

SEE ALSO

chown(2), mknod{2},.

CHMOD(2)-2



CHOWN{(2)

NAME

chown - change owner and group of a file
SYNOPSIS

int chown{path, owner, group}

char *¥path;

int owner, group;
DESCRIPTION

fath peints to a pathname naming a file. The owner ID and group ID
of the named file are set to the numeric values contained in owner
and group respectively.

Only processes with the effective user ID equal to the file owner
or superuser may change the ownership of a file.

If chown is invoked by other than the superuser, the set-user-ID
and set-group-ID bits of the file mode are cleared (bits 04000 and
(02000, respectively). See chmod(2) for a complete list of access
permission bits,

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

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

[ENDENT] The named file does not exist.

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

[EPERM] The effective user ID does not match the pbwner of the

file and the effective user ID is not superuser.

{EROFS] The named file resides on a read-only filesystem.




{EFAULT] FPath points outside the process’s allocated address
space.

[ELODP] Too many symbolic links were epcountered in
translating the pathname.

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

SEE ALSO
chmad{2).
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CHROOT(2)

NAME
chroot - change root directory

SYNOPSIS
int chroot{path)
char ¥path;

DESCRIPTION
Path paints to a pathname naming a directory. Chroot causes the
named directory to berome the root directery, which is the starting
point for path searches for pathnames that begin with /.

Te change the root directory, the effective user ID of the process
mJust be sUper-user.

The .. entry in the root direétory is interpreted to mesn the root
directory itself. Thus, .. cannot be used to access files outside

the subtree rooted at the root directory.

Chreot fails and the root directory remaips unchanged if one or
mere of the following are true:

[ENGTDIR] Any component cf the pathname is not a directory.

[ENOENT] The named directery does not exist.

[EPERM] The effective user ID is not superuser.

[EFAULT] Path points ouiside the process’s allocated address
space.

[ELDDP] Too  many symbolic 1links were encountered in

translating the pathname.

[EACCES] Search permission is denied for any component of the
path name,
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RETURN VALUE
Upon successful completion, a value of 0 is returned, Otherwise, a
value of -1 is returned and errno is set to indicate the error.

SEE ALSD
chdir(2).
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1AME
close - close a file descriptor

SYNOPSIS
int close{fildes)
int fildes;

DESCRIPTION
Fildes is a file descriptor obtained from @& creat, open, dup,
fentl, or pipe system call. Clogse clases the file descriptor

indicated by fildes.

A1l outstanding record locks owned by the process (on the file
indicated by fildes} are removed.

Close will fail if:
{EBADF ] Fildes is not a valid open file descripter.
RETURR YALUE
Upon successful completion, a value of 0 is returned. Otherwise, a

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

SEE ALSD
creat{2), dup(2?), exec(2), fontl{2), open{2), pipe(2).
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CONKECT{2) s
AT
NAME
connect - initiate a cennection on a socket
SYNOPSIS
#include <sys/types.h>
#include <sys/socket.h>
int connect{s, name, namelen)
int s;
struct snckaddr *name;
int namelen;
DESCRIPTION

The parameter s is a socket. If it is of type SOCK_DGRAM, then
this call permanently specifies the peer to which datagrams are to
be sent; if it is of type SDCK_STREAM, then this call attempts to
make =a connection to aputher socket, The other socket is specified
by name which is an address in the communications space of the
socket. Each communications space interprets the name parameter in
its own way.

The call fails if:
[EBADF] § is not a valid descriptor.
[ENOTSOCK ] 5 is a descriptor for a file, not a socket.

|

' [EADDRNDTAVAIL] The specified address is not available on this
‘ machine.
|
|

[EAFNQSUPPORT ] Addresses in the specified address family cannot
be used with this socket.

[EISCONN] The socket is alreedy connecied,

[ETIMEDOUT] The connection could not be established before
the timeout period expired.
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[ECONNREFUSED] The attempt to connect was forcefully rejected.

[ENETUNREACH] The network isn’t reachable from this host.
{EADDRINUSE] The address is already in use,
(EFAULT] The name parameter specifies an area outside the

process address space.

fEWOULDBLOCK } The socket is non-blocking and the connection
cannot be completed immediately. It is pessible
to select(2}) the socket while it is connecting by
selecting it for writing.

RETURN VALUE
If the connection or binding succeeds, then 0 is returned,
Otherwise a -1 is returned, and a more specific error code is
stored in errno.

SEE ALSO
accept(2), select{2), socket(2), getsockname{2)
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NAME
creat - cvreate a new file or rewrite an existing one

SYNOPSIS
int creat{path, mode)
char *psath;
int mode;

DESCRIPTION
Lreat ecreates a new ordinary file or prepares to rewrite an
existing file named by the pathname pointed to by path.

If the file exists, the length is truncated te 0 and the mode and
owner are unchanged. {therwise, the file’'s owrer ID is set to the
process’s effective user ID, the file’s group ID is set to the
process’s effective group 1D, and the low-order 12 bits of the file
mode are set to the value of mode, modified as follows:

All bits set in the process’s file mode creation mask are
cleared; see umask(2).

Upon successful completion, a nan-negative integer, namely the file
descriptor, is returned and the file is open for writing, even if
the mode does not permit writing. The file pointer is set to the
beginning of the file. The file descriptor is set to remain open
across exec system calls; see fonti{2). A new file may be rreated
with a mode that forbids writing.

freat fails if one or more of the following are true:

[ENOTDIR] A component of the path prefix is not a directory.
[ENDENT] A component of the path prefix does not exist,
[EACCES] Search permission is denied on a component of the

path prefix.
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[EACCES]

{EROFS]

[ETXTBSY]

[EACCES]
[EISDIR]
[EMFILE]

[EFAULT]

[ELOOP]

RETURN VALUE

The file does not exist and the directory in which
the file is to be created does not permit writing.

Yhe named file resides or would reside on a read-
only file system,

The file is a pure procedure ({shared text) file
that is being executed.

The file exists and write permission is denied.
The named file is an existing directery.
Too many file descriptors are currently cpen.

Path points outside the process's allocated address
space.

Too many symbolic 1links were encountered in
translating the pathname.

Upon successful completion, a non-negative ipteger {i.e., the file

descriptor)

is returned. Otherwise, a value of -1 is returned and

errna is set to indicate the errar.

SEE ALSD

close{2), dup(2), lseek{(2), open(2), read(2), umask(2), write{(2).
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NAME
dup, dup?2 - duplicate an open file descriptor

SYNOPSIS
int dup(fildes)
int fildes;

int dup2{fildes, newdes)
int fildes, newdes;

DESCRIPTION
This functien can be used, for example, to effectively open the
same file twice, simultaneously - once for reading and once for
writing. It is more efficient (in terms of cpu time used} to call
open and then dup than to csll open twice.

Fildes is a file descriptor obtained from a creat, apen, dup,
fentl, or pipe system call. Dup returns a new file descriptor
having the following in common with 1!.. original:

Same open file {or pipe).

Same file pointer (i.e., both file descriptors share one file
painter).

Same access mode {read, write ar read/write}.

The new file descriptor is set to remain open across exec system
calls. See fentl{2).

The file descriptor returned is the lowest one available,
In the second farm of the call, the value of newdes desired is
specified, If this descriptor is already in use, the descriptor is

first deallocated as if a ciese{2) call had been done first.

Dup and dupZ will fail if one or more of the following are true:

DUP(2)-1




[EBADF ] Fildes or newdes is not a valid active descriptor
[EMFILE] foo many descriptors are active.

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

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

RAME
execl, execv, execle, execve, execlp, execvp - execute a file

SYNOPSIS
int execl{path, argd, argl, ..., argn, (char *}0)
char #*path, #argl, *azrgl, ..., ¥argn;

int execv{path, argv}
char *path, #argv[];

int execle(path, arg0, argl, ..., argn, {char *}0, envp)
char *path, #arg0, *srgl, ..., ¥argn, %envp[];

int execve(path, argv, envp)}
char *path, #*argv{], *envp[l;

int execlp{(file, argd, argl, ..., argn, {(char *}0)
char *file, *%argy0, #*argl, ..., *argn;

int execvp(file, argv)
char #file, #argv[];

DESCRIPTION

Exec in all its forms transforms the calling precess into a new
process. The new process is constructed from 8en ordinaty,

executable file called the new process file. This file consista of
a header (see a.out{4)), a text segment, and a data segment., The
data segment contains en initielised portion and an uninitialised
portion (bss).

There can be no return from a successful exec because £fhe calling
process is overlaid by the new process.

An interpreter file begins with a line of the form:

#! interpreter
When an interpreter file is exec’ed, the system exec's the
specified interpreter, giving it the name of the originally exsc’ed
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file as an argument, shifting over the rest of the original
arguments,

When a C program (which resides in the file specified by path ar
file) is executed, it is called as follows:

main{arqgc, argv, eavp)
int argc;:
char **argv, **envp;

where argc is the argument count and argv is an array of character
pointers teo the argumenta themselves. As indicated, argc is
conventionally at least one and the first member of the array
points to a string naming the file to be exec’ed.

Path points tp a pathname that identifies the new process file.

File points to the new process file. The path prefix for this file
is obtained by a search of the directories passed as the
environment line "PATH =" {(see environ{S}). The environment is
supplied by the shell (see sh(l}).

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

Argv is en array of character peointers to null-terminated strirgs.
These strings constitute the argument list available to the new
process. By convention, argy must have at least one member, and it
must point to a string that is the same as path (or its last
companent). Argv is terminated by a null pointer.

Envp is an array of character peinters toc null-terminated strings.
These strings constitute the enviromment for the new process. Envp
is terminated by a null pointer. For exec! and execv, the C run-
time start-off routine places a pointer to the calling process’s
environment in the global cell:

extern char **environ;
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This pointer is used to pass the calling process’s environment to
the new process,

File descriptors open in the talling process remain open in the pew
process, except for those whose close-on-exec flag is set; see
fontI{2). For those file descriptors that remsin open, the file
pointer is unchanged.

Signals set to terminate the calling process are set to terminate
the new process. Signals set to be ignored by the calling process
are set to be ignored by the new process. Signals set to be caught
by the calling process are set to terminate the new praocess; see
signal(2).

If the set-user-ID mode bit of the new process file is set {see
chmod(2)), exec sets the effective user ID of the new process to
the owner ID of the new process file. Similarly, if the set-
group-10 mode bit of the naw process file is set, the effective
group ID of the new process is set to the group ID of the new
process file. The real wuser ID and real group ID of the new
process remain the same as those of the calling process. The shared
memory segments attached to the calling process are net attached to
the new process {see shmop{2)).

Profiling is disabled for the new process; see profil(2).

The new process also inherits the following attributes from the
calling process:

nice value {see nice(2))
process ID

parent process ID

process group ID

semadj values (see semop(2))

tty group 1D (see exit{(2} and signal(2)}
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trace flag {see ptrace{?} request 0}

time left until an alarm clock signal {(see alarm{2))

current working directory

root directory

file mode creation mask (see umask{2))

file size limit (see wlimit{2}}

utime, stime, cutime, and cstime (see times(2})

Exec fails and returns to the calling process if one or more of the
following are true:

[ENOENT}

[ENDTDIR]

[EACCES]

[EACCES]

[EACCES]

[ENDEXEC]

[ETXTBSY]

[ENOMEM]

EXEC{2}-4

One or more components of the new process file's
pathname do net exist.

& companent of the new process file's path prefix
is not a directory.

Search permission is denied for a directory listed
in the new process file's path prefix.

The new process file is not an ordinary file.

The new process file mode deniprs  execution
permission,

The exec is not an execlp or execvp, and the - new
process file has the eppropriate access permissian
but an invalid magic number in its header.

The new process file is a pure procedure (shared
text) file +that is currently open for writing by
SOMe pProcess.

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




{E2BIG}

{EFAULT]

[EFAULT]

RETURN YALUE

The number of bytes in the new process’s argument
iist is greater than the system imposed limit of
10,240 bytes.

The size of the new process file is less than that
indicated by the size values in its header.

Path, argv, or envp points to an illegel address.

If exec returns to the calling process an error has occurred; the
return value is -1 and errno is set to indicate the error.

SEE ALSOD

exit(2), fork{(2), environ{5).
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EXIT(2)

NAME
exit, _exit - terminate process

SYNOPSIS
void exit(status)
int status;

void _exit(status)
int status;

DESCRIPTION
Exit and _exit terminzte the calling process with the following
CONsSeguences: '

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

- If the parent process of the calling process is executing =a
wait or is interested in the SIGCLD signal, it is notified of
the calling process’s termination and the Jlow-order B bits
(i.e., bits 0377) of status are made available to it; see
wait{2).

- If the parent process of the celling process is not executing a
wait, the calling process is transformed into a zombie process.
A zombie process is a process that only occupies a slot in the
process table; it has no other space allocated in user space or
kernel space, The process table slot thet it occupies is
partially overlaid with time accounting information (see
<sys/proc.h>) to be used by times(2).

- The parent process ID of all the calling process’s existing
child processes and zombie processes is set to 1. This means
the initialization process (see intro{2)} inherits sach of
these processes.
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The
exit

SEE ALSD
acect
wait

WARNING
See

EXIT{2)-2

Each attached shared memory segment is detached and the value
of shm_nattach in the data structure associated with its shared
memory identifier is decremented by 1; see shmop(2).

For each semaphare for which the calling process has set a
semaphore adjustment ( semadj) wvalue (see semop(2)), that
semadj value is added to the semval of the specified semaphara,

If the process has a process, text, ar deta lock, an unlock is
performed {see plock{Z)}.

An accounting record is written en the accounting file if the
system’s accounting routine is enabled; see acct{2).

If the process ID, tty group ID, and process group ID of the
calling process are equal, then the SIGHUP signal is sent to
gach process that has a process group ID equal te that of the
calling process.

C function exit may cause cleanup actions before the process
s, The function _exit circumvents all cleanup.

(2), plock(2), semop(2}, shmop{2), signal(2), times{2),
(2.

WARNING in signal{2)}.




FCNTL(2) mmm

NAME
fcntl - file control

SYNOPSIS
#include <{fentl.hd>

int fentl{fildes, cmd, arg}
int fildes, cmd, ¥arg;

DESCRIPTION
Fcntl provides for control over open files. Fildes is an open file
descripter obtained from a creat, open, dup, fontl, or pipe system
call.
The permitted values for the cmd command argument are:

F_DUPFD Return a new file descriptor as follows:

- Lowest numbered available file descriptor greater
than or equal te arg.

-~ Same open file {or pipe) as the origipal file.

- Same file pointer as the original file {i.e., both
file descriptors share one file peinter).

-  Same access mode {read, write or read/write}.

- Same file status flags (i.e., both file descriptors
share the same file status flags).

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

system calls.

F_GETFD Get the close-on-exec flag associated with the file
descriptor fildes. If the low-order bit is 0, the file
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F_SETFD

F_GETFL

F_SETFL

F_TRUNC

F_SYNC

F_GETLK

F_SETLK

FUNTL(Z) -2

will remain open across exec, otherwise the file will be
closed upon execution of exec.

Set the close-on-exec flag associated with Fildes ta the
law-crder hit of arg (0 or 1 as above).

Get file status flags.

Set file status flags to arg. Only certain flags can be
set; see fontl{5).

Truncate the file associated with the file descriptor
fildes top the length specified in arg (expressed as
number of bytes).

Flush out all the buffers pertaining to the file
specified wvia fildes which are open for writing. The
caller is guaranteed to get controel back cnly after data
is actually on disk, (This command is anly useful for
files that have not been opened with the O_SYNC flag set;
i¥ the writes were synchronous, the buffers would have
been flushed by the write calls themselves).

Get information about the first part of the file which is
currently locked. The starting point for the search far
locked areas 1s defined in the flock structure (pointed
to by arg). The infarmation is returned in the structure
flockd, which is also pointed to by arg. Thus the
information retrieved overwrites the infeormation passed
to fentl in the flock structure. If mo lock is found,
then the structure is passed back unchanged except for
the lock type which will be set to F_UNLCK.

Set or clear & file segment lock according to the
variable of type struct flock pointed ta by arg [see
fentl{5)]. The command F_SETLK is used to establish read
(F_RDLCK} and write (F_WRLCK) locks, as well as remove
either type of lock (F_UNLCK), If & read or write lock
cagnnot be set, fentl will return immediately with an
error value of -1.



F_SETLKW Yhis cmd is the same as F_SETLK except that if a read or
write lock is prevented by other locks, the process will
sleep until the segment is free to be locked.

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

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

The structure flock describes the type {(1_type), starting offset
(1_whence}, relative offset (1_start), size (I_len), and process id
{1 pid} of the segment of the file to be affected. The process id
field is only used with the F_GETLK command; it returns the id of
the process which locked this segment of the file. Locks may stert
and extend beyond the current end of a file, but may not be
negative relative to the beginning of the file. A lock may be set
to always extend to the end of file by setting I_len to zero {0).
If such a lock also has 1_start set to zero {0), the whole file
will be locked. Changing or unleocking a segment from the middle of
a lerger locked segment leaves two smaller segments at each end.
Locking a segment that is already locked by the calling process
causes the old lock type to be removed and the new lock type to
take affect. All locks associated with a file for a given process
are removed when a file descriptor for that file is closed by that
process or the process holding that file descriptor terminates.
Locks are not inherited by a child process in a fork{2} system
call,

Fentl will fail if orne or more of the following are true:
[EBADF ] fFildes is not a valid open file descriptor.

[EMFILE] Cmd is F_DUPFD end arg is negative or greater than the
maximum allowable number of open file descriptors.
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[EINVAL]

[EINVAL]

{EACCESS]

[EMFILE]

[ENDSPC]

[ECEADLK]

RETURN VALUE

Cmd is F_GETLK, F_SETLK, or SETLKW and erg or the data
it points to is not valid.

Cmd is F_GETLK, F_SETLX, or SETLKW and fildes ls a file
descriptor for a file or directory, which is on another
machine or is not in System V format.

Cmd is F_SETLK the type of lock (1 type) is a read
{F_RDLCK} or write (F_WRLCK) lock, and the segment of a
file to be locked is already write locked by another
process; or, the type is a write lock, and the segment
af a file to be locked is already read or write locked
oy another process,

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

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

Cmd is F_SETLKW; potential deadlock situation detected.

Upon successful completion, the value returned depends on cmd as

follows:
F_DUPFD
F_GETFD
F_SETFD
F_GETFL

F_SETFL

FONTL(2)-4

A new file descriptor.

Value of flag (only the low-order bit is defined}.
Value other than -1.

Value of file flags.

Value other than -1.



F_TRUNC Value
F_SYNC Value
F_GETLK Value
F_SETLK  Value
F_SETLKW Value

Ctherwise, a value
the error,

SEE ALSO
close(2), exec{2),

other

other

other

ciher

other

of -1

than -1,

than -1.

that -1.

than ~1.

than -1.

is returned and errno is set to

open{2), fentl{5).

indicate
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FORK(2)
NAME
fork - create a new process

SYNOPSIS
int fork(}

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

close-on~exer flag (see exec(2))

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

set-user-ID mode bit

set-group-ID mode bit

profiling on/off status

nice value (see nice(2))

all attached shared memory segments (see shmop(2))
precess group ID

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

trace flag (see ptrace(2) request 0)

time left until an alarm ¢lock signal (see alarm{2)})
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current working di;ectory

roat directory

file mode creation mask (see umask{2))
file size limit (see ulimit(2))

The child process differs tcom the parent process in the following
ways:

The child process has a unique process ID.
The child process has a different parent process ID.

The child process has its own copy af the parent’s file

descriptors. Each of the child's file descriptors shares a
common file pointer with the corresponding file descriptor of
the parent,

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

Process locks, text locks, and data locks are not inberited by
the child {(see plock(2})}.

The child process'’s wtime, stime, cutime, and cstime (see
times{2)) are set to 0,

Fork fails and no child pracess is created if ore ar more of the
following are true:

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

[EAGAIN] The system-imposed 1limit on the taotal number aof
processes under execution by a single user would be
exceeded.

RETURN VALUE
Upon successful completion, fork returns a value of 0 ta the child
process and returns the process ID of the child process to the

FORK(2)-2



parent process. Otherwise, a value of -1 is returned to the parent
process, no child process is created, and errno is set to indicate
the error,

SEE ALSO
exec{2}, times{2), wait(2).
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NAME
getdirentries - gets directory entries in a filesystem-independent
format

SYNOPSIS
#include <sys/dir.h>

int getdirentries(fd, buf, nbytes, basep)
int fd;

char *huf;

int nbytes;

long *basep

DESCRIPTION
Getdirentries attempts to put directory entries from the directory
referenced by the file descriptor fo Inte the buffer peinted to by
buf, in a filesystem-independent format., Up to nbytes of data will
be transferred. Nbytes must be greater than or equal to the block
size associated with the file, see stat(2). Sizes less than this
may cause erroars on certain filesyrtems.

The data in the buffer is a series of direct structures each
containing the following entries:

unsigned long d_fileno;
unsigned short d_reclen;
unsigned short d_namlen;
char d_name [MAXNAMELEN + 1] /* see below */

The 4 _fileno entry is a number which is unigue for each distinct
file in the filesystem, Files that are linked by hard links (see
1ink({2)} have the same d_fileno. The d reclen entry is the length,
in bytes, of the directory record. The d_name entry contains a
null terminated file name. The d_namlen entry specifies the length
of the file name. Thus the actual size of d_name may vary from 2
to MAXNAMELEN + 1, )
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The structures are not necessarily tightly packed. The d_reclen
entry may be used as an offset from the beginning of a direct
structure to the next structure, if any.

Upant return, the actual number of bytes transferred is returned.
The current position pointer associated with fd is set to point teo
the next block of entries. The pointer is not necessarily
incremented by the number of bytes returned by getdirentries., If
the value returned is zero, the end of the directory has been
reached, The current position pointer may be set and retrieved by
lseek(2}. Getdirentries writes the position of the block read into
the location pointed to by basep, It is not safe ta set the
current position pointer to any value other than a value previously
returned by Iseek(2) or a value previously returned in the locatiaon
pointed to by basep or zerao.

Getdirentries will fail if one or more of the following are true:
{EBADF] fd is not a valid file descriptor open for reading.

[EFAULT] Either buf or basep paints outside the allocated address
space.

[EINTR] A read from a slow device wés interrupted by the
delivery of a signal, befare any data arrived,

[EID] An I/D error occurred while reading from or writing to
the file system.

RETURN YALUE
If successful, the number of bytes actually transferred is

returned. Otherwise, a -1 is returned and the global variable
errng is set to indicate the error.

SEE ALSO
open{2), lseek{2)
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SAME
gethostid, sethostid - get/set unique identifier of current host

SYHROPSIS
int gethostid()

int sethostid{hostid)}
int hostid;

DESCRIPTIDN
Sethostid establishes a 32-bit identifier for the current processor
which is intended to be unique among all X/05 systems in existence.
This is normally a DARPA Internet address for the local machine.
This call is allowed only to the super-user and is normally
performed at boot time.

Gethostid returns the 32-bit identifier for the current processor.

SEE ALSO
hostid(1l), gethostname(2)
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GETHOSTNAME(2)

gethostname, sethostname - get/set name of current host

SYNOPSIS

int gethostname{name, namelen)
char ¥name;
int namelen;

int sethostname(name, namelen)
char *name;
int pamelen;

DESCRIPTICR

Gethostname returns the standard hoest name for the current
processor, as previously set by sethostname, The parameter namelen
specifies the size of the name array. 7he returned name is null-~
terminated unless insufficient space is provided.

Sethostname sets the name of the host machine to be name, which has
length namelen. This call is restricted to the super-user and is
normally used only when the system is beotstrapped.

Hast names are limited to 255 characters.

Tha following errors may be returned by these calls:

fEFAULT] The name or namelen parameter gave an invelid address.

[EFERM] The caller was not the super-user.

RETURN VALUE

If the call succeeds, a value of G is returned. If the call fails,
then a wvalue of -1 is returned and an error code is placed in the
global location errno.

SEE ALSO

gethostid(2)
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NAME
getitimer, setitimer - get/set value of interval timer

SYNOPSIS
#include <sys/time.h>

#define ITIMER_REAL [H /* real time intervals */
#define ITIMER_VIRTUAL 1 /* virtual time intervals */
#define ITIMER_PROF 2 /% user & system virtuel time */

int getitimer{which, value)}
int which;
gtruct itimerval *value;

int setitimer{which, value, ovalue)
int which;
struct itimerval *value, *ovalue;

DESCRIPTIDN
The system provides each process with three interval timers,
defined in <sys/time.h>. The getitimer cell returns the current

value for the timer specified in which, while the setitimer call
sets the value of a timer (optienally returning the previous value
of the timer).

A timer value is defined by the itimerval structure:

struct itimerval |
struct timeval it_interval; /* timer interval */
struct timeval it_wvalue; /* current value */

|H

If it _value is non-zero, it indicates the time tp the next timer
expiration, If jit_interval is non-zero, it specifies a value to be
used in reloading it_value when the timer expires. Setting
it_value to 0 disables a timer. Setting it_interval to 0 causes a
timer to be disabled after its next expiration (assuming It_vslue
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is non-zero).

Time values smaller than the resolution of the system clock {16.667
milliseconds) are rounded up to this resolution.

The ITIMER_REAL timer decrements in real time. A SIGALAM signal is
delivered when this timer expires.

The ITIMER_VIRTUAL timer decrements in process wvirtual time. It
runs only when the process is executing., A SIGVTALRM signal is
delivered when it expires.

The ITIMER_PROF timer decrements both in pracess virtual time and
when the system is running on behalf of the proecess. It is
designed to be used by interpreters in statistically profiling the
execution of interpreted programs. Each time the ITIMER_FROF timer
expires, tha SIGPROF signe} is delivered. Because this signal may
interrupt in-progress system c¢alls, programs using this timer must
be prepared to restart interrupted system calls.

Three macros for manipulating time wvalues are defined in
<sys/time.h>. Timerclesr sets a time value to zero, timerisset
tests if a time value is non-zero, and timercmp compares two time
values (beware thet >= and <= do not work with this macrao).

Getitimer and setitimer will fail if:
[EFAULT] The value structure specified a bad address,

[EINVAL] A value structure specified a time too large to be
handled.

RETURN VALUE
If the calls succeed, a value of 0 is returned, If an error
occurs, the value -1 is returned, and a more precise error code is
placed in the global variable errnao.

SEE ALSD
sigvec{2), gettimeafday(2)
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NAME
getpagesize - get system page size

SYNOPSIS
int getpageaize()

DESCRIPTION
Getpagesize returns the number of bytes in a page., Pagse
granularity is the granularity of many of the memory management
calls,

The page size is that of a system page; it is not necessarily the
same ag the underlying hardware page size.

SEE ALSD
sbrk(2)
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NAME
getpeername - get name of connected peer

SYNOPSIS
int getpeername(s, name, namelen)
int 53
struct sockaddr *name;
int *pamelen;

DESCRIPTION
Getpeername returns the name of the peer connected to

socket s.

The namelen parameter should be initialised to indicate the amount
of space pointed to by mame. On return it contains the actual size

cf the name returned {in bytes).

Names bound to sockets in the X/DS domain are inaccessible;

getpeername returns a zero length name,

The call succeeds unless:

[EBADF ] The argument s is not a valid descriptor.
[ENGTSOCK]  The arqument s is a file, not a sockat,
[ENOTCONN]  The socket is not connected.

[ENDBUFS] Insufficient resources were available in the
perform the operation.

[EFAULT] The name parameter points to memory not in
part of the process address space.

RETURN VALUE
A 0 is returned if the call succeeds, -1 if it fails,
latter case, errno is set to show the error.

system to

a valid

In the
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SEE ALSD
bind{2), socket{2}, getsockname{2}.
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GETPID(2)

NAME
getpid, getpgrp, getppic - get process, process qroup, and parent
process IDs

SYNOPSIS
int getpid()

int getpgrp()
int getppid{}

DESCRIPTIDN
Getpid returns the process ID of the calling process,

Getpgrp returns the process group ID of the calling process.
Getppid returns the parent process ID of the calling process.

SEE ALSD
exec(2), fork(2}, intro(2), setporp(2), =ignal(2).
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GETPRIDRITY(2)

NAME
getpriority, setpriority - get/set program scheduling priority

SYNOPSIS
#include <sys/resource.h}

#define PRI{O_PROCESS 0 /* process */
#define PRIO_PGRP 1 /* process group */
#define PRID_USER 2 /* user id ¥/

int getpriority{which, whao)
int which, who;

int setpriority(which, who, prio)
int which, who, prio;

DESCRIPTVION

The scheduling priority of the precess, process group, or user, as
indicated by which and who is obtained with the getpriority call
and set with the setpriority call. Which is one of PRIO_PROCESS,
PRIO_PGRP, pr PRIO_USER, and who is interpreted relative to which
{a process identifier for PRIO_PROCESS, process group identifier
for PRIO_PGRP, and @& user ID for PRIO_USER)., Prio is a value in
the range -20 to 20, The default priority is 0; lower priorities
cause more favourable scheduling.

The getpriority call returns the highest priocrity {lowest numerical
velue} enjoyed by any of the specified processes. The setpriority
call sets the priorities of all of the specified processes to the
specified value. Only the super-user may lower priorities.

Getpriority and setpriority will fail if:

[ESRCH] No process(es) were located using the which and who
vealues specified,
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[EINVAL]  Which was nat ane of PRIO_PROCESS, PRID_PGRP, or
PRID_USER.

In addition to the errors indicated above, setpriority can return
the following:

[EACCES] A process was located, but neither its effective nar
real user ID matched the effective user ID of the
caller.

[EACCES] A mon super-user attempted to change a pracess priority
to a negative value.

RETURN VALUE
Since getpriority can legitimately return the wvalue -1, it is
necessary ta clear the extermal variable errno priar to the call,
then check it afterward to determine if a -1 is an error or a
legitimate value.

The setpriority call returns 0 if there is no error, or -1 if there
is.

SEE ALSO
nice{l), fork{2), nice(2).
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NAME
getrlimit, setrlimit - contrel maximum system respurce consumption

SYNOPSIS
#include (sys/time.h>
#include <sys/resource.h>

int getrlimit{resource, rip)
int resource;
struct rlimit *rlp;

int setrlimit{resource, rip)
int resource;
struct rlimit *rip;

DESCRIPTION
Limits on the consumption of system resources by the current
process and each process it creates may be pbteined with the
getrlimit cell, end set with the setrlimit call.

The resour.e parameter is ope of the following:

RLIMIT_CPU the maximum ampount of cpu time (in milliseconds} to
be used by each process.

RLIMIT_FSIZE the largest size, in bytes, of any single file which
may be created.

RLIMIT_DATA the maximum size, in bytes, of the data segment for
8 process; this defines how far & program may extend
its break with the sbrk{2) system call.

RLIMIT_STACK the maximum size, in bytes, of the steck segment for
a process; this defines how far a program’s stack
gsegment may be extended, either automatically by the
system, or explicitly by & user with the sbrk(2)
system call.
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RLIMIT_CORE

RLIMIT_RSS

GETRLIMIT(2})-2

the largest size, in bytes, of a core file which may
be created.

the maximum size, in bytes, a process’s resident set
size may grow to. This imposes a limit on the
amount of physical memory to be given ta a process;
if memory is tight, the system will prefer to take
memory from processes which are exceeding their
declared resident set size. A resource limit is
specified as a soft limit and a hard limit. When a
soft limit is exceeded a process may receive a
signal (for example, if the cpu time is exceeded},
but it will be allowed to continue execution until
it reaches the hard limit (or modifies its resource
limit). The rlimit structure is used to specify the
hard and soft limits on a resource,

struct rlimit |
int rlim_cur; /* current {soft) limit */
int rtlim_max; /* hard limit */

Only the super-user may raise the maximum limits.
Other users may only alter rlimLcur within the range
fram 0 to rlim max or {irreversibly) lower rlim max.
An  "infinite” value faor a limit is defined as
RLIMIT_INFINITY (Ox?FFFFFFf). Because this
information is stored in the pEr-proCeEss
information, this system call must be executed
directly by the shell if it is to affect all future
praocesses created by the shell:; limit is thus a
built-in command to ecsh(l). The system refuses to
extend the data or stack space when the limits would
be exceeded in the narmal way: a break call fails if
the data space limit is reached, or the process is
killed when the stack limit is reached {since the
stack can not be extended, there is no way to seng a
signal!). A file i/o operation which would create a
file which is too large will cause a signal SIGXFSZ
to be generated, this normally terminates the
process, but may be caught. When the soft cpu time



limit is exceeded, a signal SIGXCPU is sent to the
affending process.

Getrlimit and setrlimit fail and the current limits are left
unchanged if:

[EFALULT]  The address specified for rlp is invalid.

{EPERM} The limit épecified to setrlimit would have raised the
maximum limit wvaluwe, and the caller is not the super-
USEr.

RETURN VALUE
A O return value indicrates that the call succeeded, changing or
returning the respurce limit. A return value of -1 indicates that
an error occurred, and an error code is stered in the glokal
location errno.

SEE ALSO
ulimit(2).
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GETRUSAGE(2)

NAME
getrusage - get information about resource utilisatien

SYNOPSIS
#include <sys/time.h>
#include <sys/resource.h>

#define RUSAGE_SFLF 0 /* calling process */
fdefine RUSAGE _CHILDREN -1 /* terminated child processes */

int getrusage{who, rusage)
int whoj;
struct rusage *rusage;

DESCRIPTION
Getrusage returns information describing the resources utilised by
the current process, or all its terminmated child processes. The
who parameter is one of RUSAGE_SELF and RUSAGE_CHILDREN. If rusage
is non-zero, the buffer it points to will be filled in with the
fellowing structure:

struct rusage |

struct timevsl ru_utime; /% user time used */
struct timeval ru_stime; /* system time used */
int TU_M3Xrss;

int ru_ixrss; /* integral shered memory size */
int ru_idrss; /* integral unshared date size */
int ru_isrss; /* inteqral unshared stack size */
int ru_minflt; /* pege recleims */
int ru_majflt; /% page faults */
int Tu_nswap; /* swaps */
int ru_inblock; /* block input operations +/
int ru_oublock; /* block output operations */
int ru_msgsnd; /* messages sent */
int Iu_msgrev; /* messages received */
int ru_nsignals; /* signals received ¥/
int TU_RVCEW; /* voluntary context switches #/
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int

ru_nivesw; /* involuntary context switches */

The fields are interpreted as follows:

ru_utime

ru_stime

TU_maxrss

ru_ixrss

ry_idrss

ru_isrss

ru_minflt

ru_majflt

ru_nswap
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the total amount of time spent executing in user
mode.

the total amount of time spent in the system
executing on behalf of the process{es}.

the maximum resident set size utilised {in
kilobytes).

an "integral” value indicating the amount of memory
used which was also shared among other processes.
This value is expressed in wunits of kilobytes *
seconds~of -exerution and is ralculated by summing
the number of shared memory pages in use each time
the internal system clock ticks and then aeveraging
aver l-gecond intervals,

an integral value of the amcunt of unshared memory
residing in the data segment of a process {(expressed
in units of kilobytes * seconds-of-execution).

an integral value of the amount of unshared memory
residing in the stack segment of a process
(expressed in units of kilobytes ¥ seconds-of-
execution).

the number of page faults serviced without any i/o
activity; here i/0 activity is avoided by
"reclaiming™ a page frame from the list of pages
awaiting reallocation.

the number of page faults serviced which required
i/o activity,

the number of times a process was "swapped” out of
main memory.




ru_inblock the number of times the file system had to perform
input.

ru_outblock the number of times the file system had to perform

output.
ru_msqsnd the number of ipc messages sent,
ru_msgrcy the number of ipc messages received.
ru_nsignals the number of signals delivered.
FU_TIVCEW the number of times & rcontext switch occourred

because @ process voluntarily gave up the processor
before its time-slice was completed (usually ta wait
for the availability of a resource).

TU_niveew the number of times e context switch occurred as a
result of a higher priority process becoming
runnable or because the current process exceeded its
time-slice.

NOTES
The numbers ru_inblock and ru_outblack account only for real i/o;
date supplied by the cacheing mechanism is charged only tp the
first process to read or write the data.

There is no way for a parent process to obtain information about =
child process which has not yet terminated (though the child

process can obtain information about itself).

SEE ALSO
gettimeofday(2), wait(2).
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GETSOCKNAME(2)

NAME
getsackname - get socket name

SYNOPSIS
int getsockname(s, name, namelen}
int s3;
struct sockaddr *name;
int *namelen;

DESCRIPTION
Getsockname returns the current name for the apecifled socket. The
namelen parameter should be initialised to indicate the amount of
space pointed te by name. On return it contains the actual size of
the name returned {in bytes).

Mames bound to sockets in the X/05 domain are inaccessible;
getsockname returns a zero length name.

The call succeeds unless:
[EBADF } The argument s is not a valid descriptor.
[ENDTSOCK}  The argument s is a file, not a socket.

[ENDBUFS] Insufficient resources were available in the system to
perform the operation.

{EFAULT] The name parameter paints to memory which is not in a
valid part of the process address space,

RETURN VALUES
A 0 is returned if the c¢sll succeeds, -1 if it fails. In this
case, errno is set to show the error,

SEE ALSD
bind{2), socket(2).
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GETSDCKDPT(2)

RAME
getsockopt, seisockopt - get and set opticns on sockets

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

int getsockopt{s, level, optname, optval, optlen)
int s, level, optname;

char ¥pptval;

int *optlen;

int setsockopt(s, level, optname, optval, optlen)
int 5, level, opthname:;

char *optval;

int optlen;

DESCRIPTION
Getsockopt and setsockopt manipulate options assoclated with a
socket. Options may exist at multiple protocol levels; they are

always present at the uppermost "socket” level.

When manipulating socket options the level at which the option
resides and the name of the optiaon must be specified. To manipulate
options at the "socket” level, level is specified as SOL_SOCKET.
Te manipulate options at any cther level, the protocel number of
the appropriate protocol controlling the option is supplied. For
example, to indicate an option is to be interpreted by the TCP
protocol, level should be set to the protocol number of TCP; see
getprotoent(3N).

The parameters optval and optlen are used to access option wvalues
fer setsockopt. For getsockopt they identify a buffer in which the
value for the requested option{(s) are to be returned. For
getsockapt, optlen is =& value-result parameter, initially
containing the size of the buffer pointed 1o by optval, and
modified on return to indicate the actual size of the vslue
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returned. If na option value is to be supplied or returned, optval
may be supplied as 0,

Optname and any specified options are passed uninterpreted to the
appropriate protocol module for interpretation. The include file
<{sys/socket.h> contains definitions for "socket” level options; see

socket{2). Options at other protocol levels vary in format and
name - consult the appropriate entries in the protocols file (see
protocols{a)).

The call succeeds unless:

{EBADF | The argument s is not a valid descriptor.
TENGTSOCK] The argument s is a file, nat a socket.
[ENOPROTCOFT]  The option is unknown,

[EFAULT] The opticns are not in a valid part of the process
address space.

RETURN VALUE

A 0 is returned if the call succeeds, -1 if it fails, In the
latter case errno is set to show the error.

SEE ALSD
socket{2), getprotoent{3N).
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GETTIMEOFDAY{2}

NAME
gettimecfday, settimeofday - get/set date and time

SYNOPSIS
#include <sys/time.h>

int gettiwmecofday{tp, tzp)
struct timeval ¥*tp;
struct timezone *tzp;

int settimeofday{tp, tzp)
struct timeval *{p;
struct timezone *tzp;

DESCRIPTION
Gettimeofday returns the system’s notion of the current Creenwich
time and the current time zone. Time returned is expressed
relative in seconds and microseconds since midnight January 1,
1970.

The structures pointed to by tp and tzp are defined in <sys/time.h>
as:

struct timeval {
u_long tv_sec; /* seconds since Jan., 1, 1970 */
long tv_usec; /* and microseconds */

I

struct timezone |
int tz_minuteswest; /* of Greenwich */
int tz_dsttime; /* type of dst correction to apply */
b '

The timezone structure indicates the local time zone {measured in
minutes of time westward from Greenwich), and a flag that, if
nonzero, indicates that Daylight Saving Time (or its equivalent)
applies locally during the appropriate part of the year.
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Only the super-user may set the time of day.
Gettimeofday and settimeofday will fall if:
[EFAULT]  An argument address references invalid memory.

[EPERM] A user other than the super-user attempts to set the
time (settimeofday}.

RETURN VALUE
A 0 return value indicates that the call succeeded. A -1 return
value indicates that an errar occurred; in this case an error code
is set in the global variable errno.

SEE ALSO
date{l), time(2), ctime(3).
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GETUID(2)

NAME
getuid, geteuld, getgid, getegid - get real user, effective user,
real group, and effective group IDs

SYNOPSIS
unsigned short getuid()

unsigned short geteuid()
unsigned short getgid()
unsigned ghort getegid()
DESCRIPTION
Getuid returns the real user ID of the calling process. CGeteulid

returns the effective user ID of the celling process.

Getgid returns the reel group ID of the calling process. Getegid
returns the effective group ID of the celling process.

SEE ALSO
intro{2), setuid(2}.
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TOCTL(2) e

NAME
ioctl - control device

SYNOPSIS
int ioctl(fildes, request, arg)
int fildes, request, arg;

DESCRIPTION
Isct] performs a variety of functions on character special files
{devices). The descriptions of various devices in Section 7 of the
"System Administration Lltilities Reference Manual” discuss how
foctl applies to them.
The reguest argument gives the following information:
- whether arg is an "in” paremeter or "out” parameter

- the size of the argument arg in bytes.

Macros and defines used in specifying an ioctl request are located
in the file <(sys/ioctl.R>.

Ioctl fails if one or more of the following are true:
[EBADF ] Fildes is not & velid open file descriptor.

[ERQTTY} fildes is not associated with a <¢haracter special
device.

[EINVAL]  Reguest or arg is not valid. See Section 7.
[EINTR} A signal was caught during the ioctl system call.
RETURN VALUE

If an error occurs, a value of -1 is returned and errno is set to
indicate the serror.
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SEE ALSD
termia(7}.
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KILL(2) '-__-

NAME
kill -~ send a signal to a process or a group of processes

SYNOPSIS
int kill(pid, sig)
int pid, sig;

DESCRIPTICON
Kill sends a signal to the process or group of processes specified
by pid; the signal may or may not kill the process(es) specified.

The signal that is to be sent is specified by sig and is either one
from the list given in signal(2), sigvec(2) or 0. If sig is 0 (the
null signal}), error checking is performed but no signal is actually
sent. This can be used to check the validity of pid.

The real or effective user 1D of the sending process must match the
real or effective wuser ID of the receiving process unless the
effective user ID of the sending process is superuser.

The processes with a process ID of 0, 1 and 2 are special processes
{see intro{2)) and are referred to below as proc0, procl and procZ,
respectively.

The table below shows how the combination of the pid argument ang

the effective user id of the caller determine which process{es) are
to receive the signal.
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pid | Effective user| Recipient of | Exeluded
arg. | id of caller | signal | recipients
| | I
>0 | suparuser | process with | none
| | id pid |
| | |
>0 | not superuser | process with | those whose real or
| | id pigd | affective user id
| [ | doem not equal that
| | | of caller
I [ I
0 | superuser | processes with group | procd, procl, proc2
| | id equal to the |
| | process group id of |
I { caller |
f ! |
0 | not superuser | processes with group | proc0, procl, proc2;
| | id equal to the | and those whose real
| | process group id of | or effective user id
| | group id of caller | does not equal that
| i | of caller
| i |
-1 | superuser | all processes sxcept | procl, procl, proc2
| {o, 1,2 |
| | |
-1 | not superuser | processes with real | procO, procl, proc?
! | user id equal to |
I | effective user id |
| | of sender |
| i ]
-n, | superuser | processes with | none
where | | process group id i
n>1| | equal to n |
| | {
-n, | not superuser | processes with | those whose real ar
where | | process group id | effective user id
n>l| | equal ta n | does not equal that
| | t

of caller
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Kill fails and no signal is sent if one or more of the following
are true:

[EINVAL] 5ig is not a valid signal number.

[EINVAL] Sig is SIGKILL and pid is 1.

[ESRCH] No process can be found corresponding to thet specified
by pid.
[EPERM] The user ID of the sending process is not superuser, and

its real or effective user ID does not match the real or
effective user ID of the recelving process.

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

SEE ALSD
kill{1l), getpid{2}, setpgrp(2), signal(2), sigvec(2).
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HAME

link - link to a file

SYNOPSIS

int link{pathl, path2)
char #*pathl, *path2;

DESCRIPTION

LINK(2) maswe

Path] points to a path name naming &n existing file. PathZ paints
to a path name naming the new directory entry to be created. Link
creates a new link {directeory entry} far the existing file.

Link will fail and no link will be created if one or more of the
following are true:

{ENOCTDIR]
[ENOENT]

[EACCES]

[ENDENT]
[EEXIST]

[EPERM]

[EXDEV]

[EACCES]

[ERCFS]

A& component of either path prefix is not a directory.

A component of either path prefix does not exist.

A component of
permission,

The file named by
The link named by

The file named
effective user ID

The link named by

either path prefix denies search

pathl does not exist.
path? exists.

by pathl is a directory and the
is nat super-user.

path? and the file named by pathl ere

on different logical devices {file systems).

The requested link reguires writing in & directory that
denies write permission.

The requested link requires writing in a directory on a
reag-only file system,
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[EFAULT]

[EMLTNK]

[ELCCF]

RETURN VALUE

Path points autside the allocated address space of the
PrOcess.

The maximum number of links to a file would be
exceeded.

Too many symbolic links were encountered in translating
the pathname.

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

SEE ALSD

symlink{2}, unlink{2}.
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NAME
listen - listen for connections on a socket

SYNOPSIS
int 1jsten(s, backlog}
int s, becklog:

DESCRIFTION
To accept connections, a socket is first created with socket{(Z), a
backlog for incoming connections is specified with listen(2) and
then the connections are sccepted with asccept(2). The listen call
applies only to sockets of type SOCK_STREAM or SGCK_PKTSTREAM.

The backlog parameter defines the maximum length the queue of
pending connections may grow to. If a connection request arrives
with the queue full, the client will receive &n error with an
indication of ECONNREFUSED,

The backlog is currently limited {silently) to 5.

The call fails if:

[EBADF ] The arqgument s is not a valid descriptor.
[ENOTSOCK ] The argument s is net a socket.

[EOPNDTSUPFR] The socket is not of a type that supparts the
operation listen.

RETURN VALUE

A 0 return value indicates success; -1 indicates an error. In  the
latter case, errno is set to show the error.

SEE ALSO
accept(2), connect{?), socket(2).
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LSEEK(2) —

NAME
lseek - move read/write file pointer

SYNOPSIS
long lseek(fildes, offset, whence)
int fildes;
long offset;
int whence;

DESCRIPTIDN
Fildes is a file descriptor returned from a creat(2), open(2),
dup(2), or Ffentl{2) system call. Lseek sets the file pointer
gssociated with fildes as follows:

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

If whence is 1, the pointer is set to its current location plus
offset.

If whence is 2, the pointer is set to the size of the file plus
offset.

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

Upon successful completion, the resulting pointer location,
measured in bytes from the beginning of the file, is returned.

Lseek fails and the file pointer remains uncharged if one or more
of the following are true:

[EBADF ] Fildes is pot an open file descriptor.

[ESPIPE] fFildes is associated with a pipe or fifo.

{EINVAL]  Whence is not 0, 1, or 2 (SIGSYS signal is sent).
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[EINVAL] The resulting file psinter would be negative.

Some devices are incapable of seeking, The wvalue of the file
pointer assaociated with such a device is undefined.

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

SEE ALSD
creat{2), dup(2), fentl{2}, open(2).
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MKDIR(2)

HAME
mkdir - make & directory file

SYNDPSIS
int mkdir{psth, mode}
char #*path;
int mode;

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

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

The low-order 9 bits of mode are modified by the process’'s file
mode creation mask: &ll bits set in the process’s file mode

creation mask are cleared, See umask{2}.

Mkdir will fail and no directory will be created if:

[EPERM] The process's effective user ID is not super-user.
[EFERM] The path argument contains 8 byte with the high-order
bit set.

[ENOTDIR] A component of the path prefix is not & directory.
[ENDENT] A component of the path prefix does not exist.
[EROFS] The named file resides on a read-only filesystem,

[EEXIST] The named file exists.
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[EFAULT] Path points outside the process’s alloceted address
space.

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

{EI0] &n 1/0 error occured while writing toc the file system.
RETURR VALLIE
A 0 return value indicates success. A -1 return value indicates an

error, and an error code is stored in errno.

SEE ALSD
chmod {2}, stat(2), umask{2).
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MKNOD(2) —

NAME
mknod - make a special or ordinmary file

SYROPSIS
int mknod{path, mode, dev)
char *path;
int mode, dev

DESCRIPTION
Mknod creates a new file named by the path name pointed to by path.
The mode of the new file is initialised from mode, where the value
af mode is interpreted as follows:

0170000 file type; one of the following:
0010000 fFifo special
0020000 character special
0060000 block special
0100000 or 0000000 ardinary file

0004000 set-user-1D on execution
0002000 set-group-ID on execution
0000777 access permissions; constructed from the fellowing:

0000400 read hy owner
0000200 write by owner
0000100 execute (search on directory) by owner
0000070 read, write, execute (search) by group
0000007 read, write, execute (search) by otbers

The owner-ID of the file is set to the effective user-ID of the
process, The group-ID of the file is set to the effective group-ID
of the process. Values of mode other than those above are undefined
and should not be used. The law-order 2 bits of mode are modified
by the process’s file mode creation mask: all bits set in the
process’s file mode creation mask are cleared. See wumask(2)., If
mode indicates a block or character special file, dev is a
configuration-dependent specification of a character or block 1/D
device. If mode does not indicate a block special or character
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special device, dev is ignored.
Mknod may be invoked only by the super-user for file types other

than FIFO special. Mknod will fail and the new file will not be
created if one ar mare of the following are true:

[EPERM] The effective user ID of the process is not super-user.
[ENOTDIR] A component of the path prefix is not a directory.
[ENOENT] A component of the path prefix deoes not exist.

[ERCFS] The directory in which the file is to be created is
located on a read-only file system.

[EEXIST] The named file exists.

[EFAULT] FPath peints outside the allocated address apare of the
pProcess.

{EISDIR] The file type part of mode is ‘'directory”. Mkdir(2)
should be used for making directories.

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

RETURN VALUE

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

SEE ALSD

mkdir(l), chmod(2), exec{2), mkdir(2), umask(2), fs(4).
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NAME
mount, umount - mount or remove file system

SYNOPSIS
int mount{special, name, rwflag)
char ¥special, Fname;
int rwflag;

int umount({special)
char *special;

DESCRIPTION
Mount announces to the system that a removable file system has bteen
mounted on the block-siructured special file special; from now on,
references to file name will refer to the reoet file on the newly
mounted file system, Special and name 8re pointers to null-
termineted strings conteining the =sppropriate pathnames.

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

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

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

Both mount and wmount only work on the local machine and are
retained for compatibility with previous versions of the system.
The new system calls, only available with the nfs software kit,
vismount(2) and vfsunmount(2), are capable of hendling both local
and remoie file systems.
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Mount will fail when one of the following occurs:

[NODEV]

[NODEV]

[ENOTBLK)

[ENXIO]

[EPERM]

[ENOTDIR]

{ERQOFS}

[EBUSY]

[EBUSY ]

[EBUSY ]

[EBUSY]

[EBUSY]

Umount will

[NODEV}

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

Special does not exist.

Special is not a block device.

The major device number of special is oaut of range
(this 1indicates that nc device driver exlsts for the

associated hardware).

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

A compaonent of the path prefix in npame 1s not 8
directory.

Name resides an a read-only file system.

Name is not a directary, or another process currently
holds a reference tno it.

No space remains in the mount table.

The super block for the file system had a bad magic
number or an out of range blaock size.

Not enough memory was available to read the cylinder
group information for the file system.

An i/o error occurred while reading the super block or
¢ylinder group information.

fail if one of the following occurs:

The caller is not the super-user.

Special daes not exist.



[ENDTBRLK] Speciel is not a block device.

[ENXTIG] The major device number of specigl is out of range
(this indicates that no device driver exists for the
associated hardware}.

[EINVAL] The requested device is not in the mount table.

[EBUSY] A process is holding & reference to a file located on
the file system.

RETURN VALUE

Mount returns O if the action ceeourred, -1 if special ig
inaccessible or not an appropriate file, if name does not exist, if
special is already mounted, if name is in use, or if +there are
already toce meny file systems mounted.

Umount returns Q0 if the action occurred; -1 if the special file is
inaccessible or does not have a mounted filesystem, or if there are
active files in the mounted filesystem.

SEE ALSO

fs(4a).
vfsmount(2} and vfsurmount{2} in the NFS User Manual.
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NAME
msgetl - message control operations

SYNDPSIS
#include <sys/types.h>
#include <sys/ipc.h>
#include <sys/msg.hd>

int msgetl{msgid, cmd, buf)
int msqid, cmd;
struct msqid_ds ¥buf;

DESCRIFTION

Msgctl provides a wvariety of message control operations as
specified by cmd. The following commands are svailable:

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

IPC_SET Set the value of the following members of the data
structure associated with msgid to the correspanding
value found in the structure pointed to by buf:

msg_perm.uid

msg_perm.gid

msg_perm.mode /* only low 9 bits */
msg_gbytes

This cmd can only be executed by a process that has an
effective user ID equal to either that of superuser or
to the value of msg_perm.uid in the data structure
associated with msgid. Dnly superuser can raise the
value of msg_gbytes.
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IPC_RMID

Remove the message queue identifier specified by msqgid
from the system and destroy the message queue and data
structure associated with it. This c¢md can only be
executed by a process that has an effactive vser ID
equal to either that of superuser or to the value of
msg_perm.uid in the data structure associated with
msyid.

Msgctl fails if one or more of the following are trus:

[EINVAL]
[EINVAL]

[EACCES!

[EPERM]

[EPERM]

[EFAULT]

RETURN VALUE

Msqid is not a valid message queve identifier.
Cmd is not a valid command,

Cmd is equal to IPC_STAT and [READ} operation permission
is denied to the calling process {see intro{2}}.

Cmd is equal to IPC_RMID ar IPC_SET and the effective
user I0 of the calling process is not equal to that of
superuser and is not equal to the value of msg_perm.uid
in the data structure associated with msgid.

Cmd is equal to IPC_SET, an attempt is being made to
increasa the value of msg_gbytes, and the effesctive user
ID of the calling process is not equal to that of
superuser.

Buf paints to an illegal address.

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

SEE ALSO

megget(2), msgop{2}.
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MSGGET(2)

NAME
msgget - get message gueue

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

int msgget(key, msgflg)
key_t key;
int msgflg;

DESCRIPTION
Msgget returns the message queue identifier associated with key.

A message queue identifier and asscciated message queue and data

structure (see intro{2)) are created for key if one of the
following is true:

Key is equal to IFPL_PRIVATE.

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

Upon creation, the date structure associated with the new message
queuve identifier is initialised as follows:

Msg_perm.cuid, meg_perm.uid, msg_perm.cgid, and msg_perm.gld are
set equal to the effective user 10 and effective group ID,

respectively, of the calling process.

The low-order 9 bits of msg perm.mode are set equal to the
low-order % bits of msgflg.

Msg_gnum, msg_lspid, msg_lrpid, msg_stime, and msg_rtime are set
equal to 0.
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Msg_ctime is set equal to the current time.
Msg_qbytes is set equal to the system limit.
Msgget fails if one oar more of the following are true:

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

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

[ENDSPC] A message gueue identifier is to be created but the
system imposed limit on the maximum numbar of allowed
message quewe identifiers system wide would be exceeded,

[EEXIST] A message gueue identifier exists for key but ({(msgflg &
IPC_CREAT) & {msgflg & IFC_EXCL)) is "true".

RETURN VALUE
Upon successful completion, a non-npegative integer {i.e., a message
queue identifier} is returned. Ctherwise, a wvalue of -1 is
returned and errno is set to indicate the error.

SEE ALSO
msgctl{2}, msgop{2}.
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MSGOP(2) —

NAME
msgsnd, msgrcv - message operations

SYNOPSIS
#include <sys/types.h)>
#include <sys/ipc.h>
#include <sy=/msg.h>

int msgsnd{msqid, msgp, msgsz, msgflg)
int msgid;

struct msgbuf *msgp;

int msgsz, msgflg;

int msgrcv{msqid, msgp, msgsz, msgtyp, msgflg)
int msqid;

struct msgbuf *msgp;

int msgsz;

long msgtyp;

int msgflg;

DESCRIPTION

Msgsnd is used to send a message to the queue associated with the
message queue identifier specified by msqid.

Msgp points to a structure containing the message, This structure
is composed of the following members:

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

Mtype is a positive integer that can be used by the receiving
process for message selection (see msgrov below).

Mitext is any text of length msgsz bytes. ™:g3sz can range from 0 to
a system-imposed maximum.

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

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

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

These actions are as follows:

If (msgflg & IPC_NOWAIT) is ”"true”, the message is not sent and
the calling process returns immediately.

If (msgflg & IPC_NOWAIT} is ”false”, the calling process
suspends execution until one of the following occurs:

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

Msqgid is removed from the system (see msgctl{2}). Wwhen this
occurs, errng is set equal to EIDRM and a value of -1 is
returned.

The celling process receives a signal that is ta be caught.
In this case the message is not sent and the calling process

resumes execution in the manner prescribed in signal(2)).

Msgsnd fails and no messaga is aent if one or more of the foliowing
are true:

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

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

[EINVAL] Mtype is less than 1.

[EAGAIN]  The message cannot be sent for one-of the reascns cited
shove and (msgflg & IPC_NOWAIT) is "true”.
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[EINVAL]  Msgsz is less than zero or greater than the system-
imposed limit.

[EFAULT]  Msgp points to an illegal address.

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

Msg_qnum is incremented by 1.
Msg_lspid is set equal to the process ID of the calling process.
Msg_stime is set equal to the current time.

Msgrecv reads & message from the gueue associated with the message
queue identifier specified by msqid and plsces it in the structure
pointed to by msgp. This structure is composed of the following
members:

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

Mtype is the received message’s type, as specified by the sending
process. Mtext 1is the text of the message. Msgsz specifies the
size in bytes of mtext. The received message is truncated toc msgsz
bytes if it is larger than msgsz and (msgflg & MSG_NOERROR) is
"true®. The trunceted part of the message is leost and no
indicaticn of the truncation is given to the calling pracess.
Magtyp specifies the type of message requested as follows:

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

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

If msgtyp is less than 0, the first message of the lowest tLype
that is 1less than or equal to the absolute value of msgtyp is

received.

Msgflg specifies the actiaon to be taken if a messege of the desired
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type is not on the queue. These are as follows:

If {msgflg & IPC_NOWAIT) is “true”, the calling process returns
immediately with a return value of -1 and errno set to ENOMSG.

If {msgflg & IPC_NDWAIT) is ™false”, the calling process
suspends execution until one of the follawing occurs:

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

Msqid is removed fram the system. When this occurs, errno is
-+t pqual to EIDRM, and & value of -1 is returnad.

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

Msgrev fails and no message is received if gne or more of the
following are true:

[EINVAL] Msqid is not a valid message queue identifier.
[EACCES] Operation permission is denied to the calling process.
[EINVAL] Msgsz is less than 0.

[E2BIG] Mtext is greater than msgsz and (msgflg & MSG_NGERROR)
is "false”.

[ENGMSG] The queue does not contain a message of the desired type
aend (msgtyp & IPC_NOWAIT) is ™true”.

[EFAULT] Msgp points to an illegel address.

Upan successful completion, the following actions are taken with
respect to the data structure associated with msqid (see intro(2)).
Msg_gnum is decremented by 1. Msg_lrpid is set equal to the process
ID of the calling process. Msg_rtime is set equal ta the current
time,
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RETURN VALULS
If msgsnd or msgrecv returns prematurely due to the receipt of a
signal (i.e, ipterrupt), a value of -1 is returped to the calling
process and errno is set to EINTR. If they return due to removal
of msqld from the system, a value of -1 is returned and errno is
set to EIDRM.

Upon successful completion, the return value is as fallows:
Msgsnd returns a value of 0.

Msgrcov returns s value equal to the number of bytes actually
placed into mtext,

Dtherwise, & velue of -1 is returned and errre is set to indicate
the error.

SEE ALS0
msgetl(2), msgget(2).
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NICE(2) mmmm—

JAME
nice - change priority of a process

SYNOPSIS
int nicelincr)
int incr;

DESCRIPTION
Nice adds the value of Incr to the nice wvalue of the calling
process. A process’s nice value is a positive number for which a
more positive value resulte in lower CPU priority. A maximum nice
value of 39 and a minimum nice value of O are imposed by the
system. Requests for values above or below these limits result in
the nice valug being set to the corresponding limit.

Nice fails end does not change the nice value if:

[EPERM]  Incr is negative end the effective user ID of the calling
process is not superuser.

RETURN VALUE
Upon successful completion, nfce returns the new nice value minus
20. Otherwise, & wvalue of -1 is returned and errno is set to

indicate the error.

SEE ALSO
nice(l}, exec(2).
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NAME
open - apen for reading or writing

SYNOPSIS
#include <fentl.hd>

int open{path, oflag {, model}
char *path;
int oflag, made;

DESCRIPTIDN
Path points to a pathname naming a file. {Jpen opens a8 file
descripter for the named file and sets the file status flags
according to the value of oflag. Oflag values are constructed by
or-ing flags from the follewing list. The NOTES section describes
the interactions between these flags, and permitted combinations.

0_RDOMLY Cpen for reading only.
O0_WROMLY Open for writing only.
0_RDBWR Open for reading and writing.

D_NDELAY This flag may affect subsequent reads and writes. See
read(2) and write(2).

C_APPEND Append on each write. If O_APPEND is set, the file
pointer will be set to the end of the file prior to
vach write,

D_SYNC When opening a regular file, this flag affects
subsequent writes. If set, each write{2) will wait for
both the file data and the file status to be physically
updated.

O_CREAT If the file exists, this' flag has no effect.
Otherwise:
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0_TRUNC

0_EXCL

0_ORDERED
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- the owner 1D of the file is set to the effective

user ID of the process

- the group ID of the file is set to the effective

group ID of the process

- the low-order 12 bits of the file mode are set to

the value of z, z is defined thus:
2 equals x logically and-ed with y.

x is the logical "not” aof the calling process’s
file mode creation mask {i.e. every set bit in
the mask is cleared in x, every clear bit in the
mask is set in x).

y is the mode argument.
For further details, see creat(2) and umask{2}.

If the file exists, its length is truncated to 0 and
the mode and owner are unchanged.

I[f O_EXCL and O_CREAT are set, open will fail if the
file exists.

[f this flag is set, the file will be updated in order,
asynchronously. This guarantees +that in a series of
asynchranous write calls, the deta will reach the disk
in the same sequence order as that of the write calls.
{For example: If the 4th and 5th calls both update the
same byte in the file, and no other calls access this
byte, then at the end of execution the byte is
guaranteed to contain the output from the 5th call.)
This is not true in the general case, since a disk
driver may teorder the write requests it receives, in
order to minimize seek operations.

This monde of operation is only meaningful for files
apenad for writing.



If the open succeeds, the file pointer used to mark the current
position within the file is set to the beginning of the file; the
new file descriptor is set to remain open a¢ross exec system calls.
See fonti{2).

The named file is opened unless one cr more of the following are
true:

[ERGTDIR] A component of the path prefix is not a directory.
[ENQENT] 0 CREAT is not set and the named file does not exist.

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

{EACLCES] Oflag permission is deried for the named file.

[EISDIR] The named file is a directory and oflag 1is write or
read/write.

[EROFS] The named file resides ¢n a read-only filesystem and
oflag is write or read/write.

[EMFILE] Too many file descriptors are currently open.
[ENXID] The named file is a character sperial or block special
file, and the device associated with this special file

does not exist.

[ETXTBSY ] The file is a pure procedure (shafed text) file that is
being executed and oflag is write ar read/write,

[EFAULT} FPath points outside the allocated address space of the
process.

[EEXIST] O_CREAT and D_EXCt are set, and the named file exists.

[ENXIO! O_NDELAY is set, the nemed file is a FIFD, O _WRONLY is
set, and no process has the file open for reading.
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[EIN

[ENF

[ELD

NOTES
When

When
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TR] A signal was caught during the open system call.

ILE] The system file table is full.
oF} Too many symbolic links were encountered in traaslating
the pathname.
combining the use of several flags, note the following:

Only one af the three flags O_RDONLY, O_WRONLY, and O_RDWR may
be used,

¥when opening a FIFD with O_RDONLY or O_WRDNLY set, and O_NDELAY
set:

An open for reading-only will return witheut delay.

An open for writing-only will return an error if no process
currently has the file open for reading.

When opening a FIFD with O_RDONLY or O_WRONLY set, and O_NDELAY
clear:

An open for reading-only will block until a process opens
the file for writing.

An open for writing-only will block until a process apens
the file for reading.

0_SYNC and OU_ORDERED are mutually equusive.
opening a file associated with a cammunication line:
if O_NDELAY is set:
The open will return without waiting for the carrier.

if O_NDELAY is clear:

The open will bloek until the carrier 1s present.




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

SEE ALSO
chmod{2}, close{2}, creat{2), dup(2), fontl(2}, lseek{2), read(2},
umask{2}, write{2).
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PAUSE( 2}

IAME
pause - suspend precess until signal

SYNOPSIS
pause{ )

DESCRIPTION

Pause suspends the calling process until it receives a signal. The
signal must be one that is not currently set to be ignored by the
calling process. If the signal ceuses termination of the calling
process, pause does not return. If the signal is caught by the
calling process and control is returned frem the signal-cetching
function (see sgignal(2)), the czlling process resumes execution
from the point of suspension.

RETURN VAl UE
A value of -1 is returned from pause and errno is set to EINTR.

SEE ALSG
alarm{2), kill(2), signal(2), sigvec(2}, sigpause(2), wait(2).
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PIPE(2)

NAME
pipe - create an interprocess channel

SYNOPSIS
int pipe{fildes)
int fildes{2]:

DESCRIPTION
Pipe creates an I/0 mechanism called a pipe and returns two file
descriptors, fildes[0] and fildes[l]. Fildes[0] is opened for
reading and fildes[l] is opened for writing.

Writes of up to 5,120 bytes of data are bufferad by the pipe before
the writing process is blocked. A read on fildes[0] accesses the

data written to fildes[1] on a first-in-first-out {FIFD} basis.

Pipe fails and no pipe is created if one or more of the following
are true:

[EMFILE] Too many file descriptors are currently open.
[ENFILE] The system file table is full.
RETURN VALUE
Upon successful campletion, a value of 0 is returned. Otherwise, a

value of -1 is returned and errrno is set to indicate the error.

SEE ALSO
sh{l), read{2), write{2}.
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PLOCK(2)

NAME
plock - lock process, text, or date in memory

SYNOPSIS
#include <sys/lock.h>

int plock{cp)
int op;

DESCRIPTION
Plock allaws the calling process to lack its text segment (text
lock), its data segment ({data lock), or both its text and data
segments (processllock) into memory. Locked segments are immune to
all routine swapping and paging. Plock also allows these segments

to be unlocked. The effective user ID of the calling process must
te superuser to use this call.

Op specifies the following:
PROCLOCK  lock text & data segments into memory (process lock)
TXTLOCK lock text segment into memory (text lock)}
DATLOCK lock data segment inta memory (data lock)
UKLCCK remove locks

Plock fails and does not perform the requested operation if ome or
mare of the following are true:

fEPERM] The effective user ID of the calling process is not
EUpETUSET .

[EINVAL] Jp is equal to PROCLDCK and a process lock, a text lock,
or a data lock alremdy exists on the calling pracess.
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[EINVAL] Op is equal to TXTLOCK and a text lock or a process lock
already exists on the calling process.

[EINVAL] Op is equal to DATLOCK and a data lock or a process lock
already exists on the calling process.

[EINVAL] Op is equal to UNLOCK and no type of lock exists an the
calling process.

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

SEE ALSD
exec(2), exit{Z}, fork(2).
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PROFIL(2) mem—

1AME
profil - execution time profile
SYNDPSIS
void profil{buff, bufsiz, offset, scale)
char ¥*buff;
int bufsiz, offset, scale;
DESCRIPTION

Buff points to an area of memory whose length (in bytes) is given
by bufsiz. After this call, the user’s program counter (pc)} is
examined each clock tick (100 ms}; offsei is subtracted from it and
the result is mhltiplied by scale. If the resulting number
corresponds to & word inside buff, that word is incremented.

The scale is interpreted as an unsigned, fixed-point fraction with
binary point at the left: either 0L77777 or 0200000, octael (i.e.,
Oxffff and 0x10000 hexadecimal, respectively)}, give a 1-1 mapping
of pc’s to words in buff; either 077777 or 0100000, octal (i.e.,
Ox7fff and OxB000 hexadecimal, respectively), map each pair of
instructien words together. 02 (octal) maps all instructions onto
the beginning of buff (producing a non-interrupting memory clock).

Frofiling is turned off by giving a scale of 0 or 1. It is
rendered ineffective by giving a bufsiz of 0. Profiling is turned
of f when an exec is executed, but remains on in beoth child and
parent after a fork.

Profiling is turned off if an update in buff would cause a memory
fault,

RETURN VALUE
Not defined.

S5EE ALSD
praf{l), setitimer{2), manitor{3C}.
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NAME

PTRACE(2)

ptrace - process trace

SYNOPSIS

int ptrace(request, pid, addr, data};
int request, pid, addr, data;

DESCRIPTIDN

Ptrace provides a means by which a parent process may control the
execution of & child process. Its primary use is for the
implementation of breakpoint debuguing; see sdb(l). The chilg
process behaves normally until it encounters a signal (see
signal{2) for a list of signals), at which time it enters a stopped
state and its parent is notified via wait{2), When the child is in
the stopped state, its parent can examine and modify its "core
image” using ptrace. The parent also can cause the child either to
terminate or continue, with the possibility eof ignoring the signal
that caused it to stop.

All the requests except G ran only be used by the parent pracess.
For each, pid is the process ID of the child., The child must be in
a8 stopped state before these requests are made.

The request argument determines the precise action to be taken by
pitrace and is one of the following:

¢] This request must be issued by the child process if it is to be
traced by its parent. It turns on the child's trace flag that
stipulates that the child should be left in a stopped state
upon receipt of a signal rather than the state specified by the
func argument of signel{2). The pid, eddr, and data arguments
are ignored and a return value is not defined for this request.
Peculiar results ensue if the parent does not expect to trace
the child.

1 The word at location addr in the address space of the child is
returned to the parent process. The data arqument is ignored.
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The request fails if addr is not the start address of a word,
in which case a value of -1 is returned to the parent process
and the parent's errno is set to EID.

2 This is the same as request 1 (on the LSX computer line).

3 With this request, the word at location addr in the child's
USER area in the system’s address space (see <sys/user.h>) is
returned to the parent process. Addresses in this area range
frem 0 to 4096. The data argument is ignored. This request
fails if addr is not the start address of a word or is outside
the USER area, in which case a value of -1 is returned to the
parent process and the parent’s errno is set to EIO.

4 The value given by the data argument is written inte the
address space of the child at location addr. Upon successful
completion, the value written into the address space of the
child is returned to the parent. These two reguests fail if
gddr is a location in a pure procedure space and another
process is executing in that space, or if addr is not the start
address of a word. Upen failure a value of -1 is returned to
the parent process and the parent’s errno is set to EIC.

5 Request 5 is identical to request 4 on the LSX computers,

6 With this reguest, a few eptries in the child’s USER area can
be written, Data gives the value that is to be written and
addr is the location of the entry. The entries that can be
written are:

- the data registers (d0-d7)
- the address registers (aC-a&)
-  the user stack pointer {a?)

-  the program counter

- bits 0-4 of the Processer Status Register (Condition Code
Register)}.
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To

This request causes the child to resume execution.

If the data argument is 0, all pending signals, including the
one that caused the child to stop, are canceled before it
resumes exeeution. If the data argument is a wvalid signal
number, the child resumes execution as if it had incurred that
signal; any other pending signals are canceled. The addr
grgument must be egual to 1 for this request. Upon successful
completion, the velue of data is returned to the parent.

This request fails if data is not 0 or a valid signal number,
in which case a2 value of -1 is returned to the parent process
and the parent’s errno is set to EID.

This request cauwses the c¢hild to terminate with the same
consequences as exit(2),

This request sets the trace bit in the Processor Status
Register of the child (i.e., bit 15 on the M&B020)} and then
executes the same steps as listed ambove for request 7. The
trace bit causeas a&an interrupt upon completion of one machine
instruction. This effectively allows single stepping of the
child. Note: the trace bit is turned off after an interrupt on
the M&BD20.

forestall possible fraud, ptrace inhibits the set-user-id

facility on subsequent exec{2} calls. If a traced process calls
exec, it stops before executing the first instruction of the new
image showing signal SIGTRAP. Ptrace in general fails if one or
more of the following are true:

{EINVAL] The request code is invalid,

[ETNVAL] The specified process does not exist.
[EINVAL] The given signal number is invalid.
[EFAULT] The specified address is out of hounds.
[EPEAM] The sperified process cannot be traced.
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SEE ALSO
sitb(1l), exec{2), signal(2), watt{2).
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READ(2}

NAME
read, readv - read from file

SYNOPSIS
int read(fildes, buf, nbyte}
int fildes;
char *huf;
unsigned nbyte;

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

int readv(fildes, iov, iovcnt)
int fildes;

struct iovec *iov;

int iovent;

DESCRIPTION

Fildes is a file descriptor obtained from a creat, open, dup,
fentl, or pipe system call,

flead attempts to read nbyte bytes from the file associated with
fildes into the buffer pointed to by buf.

Readv performs the same action, but scatters the input data into
the iovent buffers specified by the members of the jovec array:
iov[0], iov[l], ..., iov[iovent - 1].
For readv, the iovec structure is defined as

struct iovee |

caddr_t iov_base;
int iov_len;

Each iovec entry specifies the base address and length of an area
in memory where data should be placed. FReadv will slways fill an
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area completely before proceeding to the next.
On devices capable of seeking, the read starts at a position in the
file given by the file pointer asscciated with fildes. Upon return
from read, the file pointer is incremented by the number of bytes
actually read.
Devices that are incapable of seeking always read from the current
pasition. The value of a file pointer associated with such a file
is undefined,
Upon successful completion, read end readv return the number of
bytes actually read and placed in the buffer; this number may be
less than nbyte if the file is associated with a communication line
(see joctl{(2) and termio{7}), ar if the number of bytes left in the
file is less than nbyte bytes.
A value of 0 is returned when an end-of-file has been reached.
When attempting to read fram an empty pipe (or FIFD)}:

If O_NDELAY is set, the read returns a O,

If O_NDELAY is clear, the read blocks until data is written to
the file or the file is no langer ecpen for writing.

when attempting to read a file associated with a tty that bhaz no
data currently available:

If O_NDELAY is set, the read returns a 0.

If O NDELAY is clear, the read blocks until data becomes
available.

Read and readv fail if one or more of the following are true:
[EBADF ] Fildes is not a valid file descriptor open for reading.

[EFAULT}  Buf points outside the allocated address space.
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[EINTR] A signal was caught during the system call,

In addition, readv mey return ane pf the following errors:

[EINVAL] Iovent was less than or equal to 0, or greater than 14.
[EINVAL] Cne of the iov_len values in the jov array was negative.

[EINVAL] The sum of +the ifov_len wvalues in the iov  array
overflowed a 32-bit integer.

RETURN VAILUE
Upon successful completion a non-negative integer is returned
indicating the number of bytes actually read. DOtherwise, a -1 is
returned and errne is set to indicate the error.

SEE ALSO
creat(2), dup{2), fentl(2), iccti(2), oven{(2), pipe(2), termio(7).
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NAME

readlink - read value of a symbolic link

SYNOPSIS

int readlink(path, buf, bufsiz)

char *path,
int bufsiz;

DESCRIPTION

*hut's

Readlink places the contents of the symbolic 1link path in the
buffer buf which thas size bufsiz., The contents of the link are not
null-terminated when returned.

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

[ENDENT)
[ENDTDIR]
[ENOENT)
[ENXIO]

[EACCES]

(EPERM]

[ETINVAL]

[EFAULT]

{£L00P]

The pathname was too long.

A component of the path prefix is not & directory.
The named file does not exist.

The named file is not & symbolic link.

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

The effective user ID does not match the gwner of the
file and the effective user ID is not the super-user.

The named file is not & symbolic link.

Bu¥f extends ocutside the process’s allecated address
space,

Too many symbolic links were encountered in translating
the pathname.
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RETURN VALUE
The call returns the count of characters placed in the buffer if it
succeeds, or a -1 if an error occurs, placing the error code in the
global variable errno.

SEE ALSOD
stat(2), lstat(2), symlink(2).
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NAME

REBOOT(2)

rebooet - reboot system or halt processor

SYNOPSIS

#include <sys/reboot.h>

int reboot(howto)
int howto;

DESCRIPTION

Reboot rehocts the system, and is invoked automatically in  the
event of uprecoverable system failures. Howto is a mask af options
passed to the bou{strap program. The system call interface permits
only RB_HALT or RB_AUTCBQGT to be passed to the reboot program; the
other flags are used in scripts stored on the conscle storage
media, or used in manual bootstrap procedures. When none of these
optians (e.g. RB_AUTOBDOT) is given, the system is rebocied from
the file specified within the configuration file "/conf” in the
designated root file system {see disconf(lM) and Installation
Guide). If a configuration file does not exist, or it does not
specify the location of the kernel to be bootstrapped, the default
choice is "/unix” in the designated root file system. An automatic
consistency check of the disks is then normally performed.

The bits of howto are:

RB_HALT
the processor is simply halted; no reboot takes place. RB HALT
should be used with caution.

RB_ASKNAME
Interpreted by the bootstrap program itself, causing it to
inquire as to what file should be booted. MNormally, the system
is booted from the file "unix" in the designeted root file
system, without asking.

RB_SINGLE
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Normally, the reboot procedure involves an automatic

disk

cansistency check and then multi-user operations. RB_SINGLE
prevents the consistency check, rather simply booting the system

with & single-user shell on the console. RB_SINGLE

is

interpreted by the init{1M} pregram in the newly booted system.

This switch is not available from the system call interface.
Only the super-user may reboot & machine.
Reboot can Fail with the following error code:

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

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

SEE ALSO
crash{1M), disconf{lM}, halt{iM), init(1M), reboot(1M}.
Installation Guide.
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NAME

RECV(2)

recv, recvfrom, recvmsg - receive a message from s socket

SYNDPSIS

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

int recwv(s, buf, len, flags)
int s;

char #*huf;

int len, flags;

int recvfrom(s, buf, len, flags, from, fromlen)
int s3

char *buf;

int len, flags;

struct sockaddr *from;

int *fromlen;

int recvmsg{s, msg, flags)
int s

struct msghdr msgl];

int flags;

DESCRIPTIDN

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

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

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

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

The select{2) call may be used to determine when more data arrives,

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

#define MSG_PEEK  Oxl /* peek at incoming message */
#define MSG_0O0B 0Ox2 /* process out-of-band data */

The recvmsg call uses a msghdr structure to minimize the number of
directly supplied parameters. This structure has the following

form, as defined in <sys/socket.h>:

struct msghdr {

caddr_t msg_name; /% aptiaonal address */
int msg_namelen; /* size of address */
struct  iov *msg_iov; /% scatter/gather array */
int msg_iovlen; /* # elements in msg_iov */
caddr_t msg_accrights; /% access rights sent/received %/
int msyg_accrightslen;

HH

Here msg_name and msg_namelen specify the destination address if
the socket is unconnected; msg name may be given as a null pointer
if no names are desired or required. The wmsg iov and msg _iovien
describe the scatter/gather locations, as described in read(2).
Access rights to be sent along with the message are specified in
msg_acerights, which has length msg_accrightslen.

The calls fail if:

[EBADF ] The argument s is an invalid descriptor.
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LENOTS0OCK ] The argument s is not a socket.

[EWOULDBLOCK] The socket is marked non-blocking and the receive
operation would black.

[EINTR] The receive was interrupted by delivery of a signal
before any data was available for the receive.

[EFAULT] The data was specified to be received inteo & non-
existent or protected part of the process address
space,

RETURN VALLUE

These cells return the number of bytes received, or -1 if an error
occurred. In the latter case errno is set to show the error.

SEE ALSOD
read(2}, send(2), sccket(2).
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RENAME(2)

HAME
rename - change the name of a file

SYNOPSIS
int rename(from, to)
char *from, #*o;

DESCRIPTION

Rename causes the link ramed from to be renamed as to. If to
exists, then it is first removed. Both from and to must be of the
same type (that is, both directories or both non-directories), and
must reside on the same flle sysiem. Rename guarantees that an
instance of to will always exist, even if the system should crash
in the middie of the operstion., The system tan deadlock if a ioae
in the file system greph is present. This loop takes the form of
an entry in directory *a&", say ™a/foo", being & hard link to
directory "b”, and an entry in directory "b”, say "b/bar”, being a
hard link to directory "a".

wWhen such a loop exists and two separate processes attempt to
perform Yrename a/foo b/bar” and "rename  b/bar 8/foo”,

respectively, the system may deadlock attempting to lock both
directories for modificetion.

Hard links to directories should be replaced by symbolic 1links by
the system administrator.

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

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

[ENDENT] A component of either path prefix does not exist.

[EACCES] A component of either path prefix denies search
permission,
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FENDENT)

[EPERM]

[EXDEV]

[EACCES]

[EROFS]

[EFAULT]

[EINVAL]

RETURN VALLE

The file named by from does not exist.

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

The link named by to and the file named by from are on
different logical devices {file systems},.

The requested link reguires writing in a directeory with
a mode that denies write permissian.

The requested link requires writing in s directory on a
read-only file system.

Path points outside the process's allocated address
gpace. )

from is a parent directory of to.

A 0 value is returned if the operaticn succeeds, otherwise rename

returns

the failure,

SEE ALSO
ocpen(2}.
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NAME

RMDIR(2) e

rmdir - remove & directory file

SYNOPSIS

int redir{path)

char #*path;

DESCRIPTION

Amdir removes a directory file whose name is given by path. The
directory must not bhave any entries other than ”.” and ".."”.

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

true:

[ENOTEMPTY]

[EPERM]

[ENDTDIR]
{ENDENT]

[EACCES]

[EACCES]

[EBUSY]

[EROFS]

The named directory contains entries other than ”.”
and ”,.”,

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

A component of the path prefix is not a directory.
The named file does not exist.

A component of the path prefix denies search
permission,

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

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

The directory entry to be remgved resides on a
read-only file system.
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[EFAULT]

[ELOCP ]

RETURN VALLUE

Path points outside the precess's allocated address
space,

Too many symbolic links WEeTre encountered in
translating the pathname.

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

SEE ALSD

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

SYNOPSIS
g#include <{sys/time.h>

int select(nfds, readfds, writefds, execptfds, timeout)
int nfound, nfds, *readfds, %writefds, *execptfds;
struct timeval *timeout;

DESCRIFTION
Select examines the i/e descriptors specified by the bit masks
readfds, writefds, and execptfds to see if they are ready for
reading, writing, or have an exceptiormal condition pending,
respectively. File descriptor f is represented by the bit "1<<F*
in the mask. Nfds desciptors are checked, i.e. the bhits from 0
through nfds-1 in the masks are exsmined.

Select returns, in place, a mask of those descripters which are
ready. The total number of ready descriptors is returned as the
functional value,

If timeout is a non-zero pointer, it specifies a meximum interval
to wait for the selection to complete. If timeoutl is a zero
pointer, the select blocks indefinitely. To affect a poll, the
timeout argument should be non-zero, pointing to a zero valued
timeval structure. Any of readfds, writefds, and execptfds may be
given as 0 if no descriptors are of interest.

The descriptor masks are always modified on return, even if the
call returns as the result of the timeout.

An error return from select indicates:

[E£BADF) One of the bit masks specified an invalid descriptor.
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[EINTR]  An signal was delivered before any of the selected events
necurred, or the time limit expired.

RETURR VALUE
Select returns the number of descriptors which are contained in the
bit masks, or -1 if an error occcurred. If the time limit expires
then select returns 0.

SEE ALSD
accept(2), connect{2), read{(2), write(2), recv(2), send(2).
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NAME
semctl - semaphore control operations

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

int semctl{semid, semnum, cmd, arg)
int semid, cmd;
int semnum;
union semun {
int val;
struct semid_ds *buf;
ushort array[ 1;
} arg;

DESCRIPTION

Semctl provides a variety of semaphore contrel operations as
specified by cmd.

The following cmds are executed with respect to the semaphore
specified by semid and semnum {see intro{2) for definitions of
values and permissions):
GETVAL Return the value of semval, [READ]
SETVAL Set the value of semval to arg.val, [ALTER} When
this cmd is successfully executed, the semadj value
{(see exit(2)) corresponding to the specified

semaphore in all processes is cleared,

GETPID Return the value of sempid. {READ}

GETHCNT Return the value of semncnt. {READ}
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GETICRT

The following

Return the value of semzcnt. {READ}

cmds return and set, respectively, every semval 1in

the set of semaphares,

GETALL

SETALL

The fellowing

IP_STAT

IPC_SET

IPC_RMID
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Place semvals into array pointed to by arg.array.
{READ])

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

cmds are also available:

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

Set the value of the following members of the datae
structure associated with semid to the corrasponding
value found in the structure pginted ta by arg.buf:

sem_perm.{cJuid
sem_perm.qid
sem_perm.mode /% anly low % bits */

This cmd can only be executed by a process that has
an effective user ID equal to either that of
syperuser or to the value of sem_perm.{cluid in the
data structure associated with semid.

Remove the semaphore identifier specified by semid
from the system and destroy the set of semaphores and
data structure associated with it. This cmd can only
be executed by a process that has an effective user
ID equal to either that of superuser or to the wvalue
of sem_perm.[cluid in the data structure sssociated
with semid,



Semctl falls if one or more of the fallowing are true:

{EINVAL]
[EINVAL]
[EINVAL]

[EACCES]

[ERANGE ]

[EPERM]

[EFAULT]

RETURN VALUE

Semid is not B valid semaphore identifier.
Semnum is less than zero or greater than sem_nsems.
Cmd is not & valid command.

Operation permissjion is denied teo the calling process
(see intra(2}).

Cmd is SETVAL or SETALL and the vaiue to which semval is
to be set is greater than the system imposed maximum,

Cmd is egual to IPC_RMID or IPC_SET and the effective
user ID of the calling process is not equal to that of
superuser and is not equal to the value of
sem_perm.[c]ujid in the data structure assaciated with
semid.

Arg.buf points to an illegal address.

Upon successful completion, the value returned depends on cmd as

follows;

GETVAL

GETPID

GETNCNY

GETZCNT

The value of semval

The value of sempid

The value of semncnt

The value of semzcnt

All others A value of 0,

when semctl is unsuccessful, & value of -1 is returned and errne is
set to indicate the error.

SEE ALSOD
semget{2),

semop(2), intro(2), exit(2).
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NAME
semget - get set of semaphores

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

int semget(key, nsems, semflg)
key t key;
int nsems, semflg;

DESCRIPTION
Semget returns the semaphore identifier sssociated with key.

A semaphore identifier and assccisted data structure end set
containing nsems semaphores (see intro{2)) are created for key if
ane of the following is true:

Key is equal to IPC_PRIVATE.

Key does not alieady have & semaphore identifier sssociated with
it, and {semflg & IPC_CREAT) is "true”.

Upon creation, the deta structure essocisted with the new semaphore
identifier is initialised as follows:

Sem_perm.cuid, sem_perm.uid, sem_perm.cgid, and sem_perm.gid are
set equal to the effective user ID and effective group ID,
respectively, of the calling process. The low-order 9 bits of
sem_perm.mode are set equal toc the low-order % bits of semflig.

Sem_nsems is set equal to the value of nsems.

Sem_otime is set eqgual to 0 and sem_ctime is set equal to the
current time,
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Semget fails if one or mare of the following are true:

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

[EACCES] A semaphore identifier exists for key but operaticn
permission (see intro(2)}, as specified by the low-order
9 hits of semflg, would not be granted.

[EINVAL] A semaphore identifier exists for key but the number af
semapheores in the set associated with it is iess fhan
nsems, and ngsems is not equal to zero.

[ENDENT] A semaphore identifier does nat exist for key and
{semflg & IPC_CREAT) is "false”.

[ENOSPC] A& semaphore idantifier is to be created but the system
imposed limit on the maximum number of allowed
semaphores system wide would be exceeded.

[EEXIST] A semaphore identifier exists for key but (semflg &
IPC_CREAT & IPC_EXCL) is "true”,

RETURN VALUE
Upon successful completion, a non-negative integer (i.e., -]
semaphore identifier) is returned. Otherwise, a value of -1 is
returned and errno is set to indicate the error.

SEE ALSO0
semctl{2), semop(2),
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RAME
semop - semaphore operations

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

int semop(semid, sops, nsocps)
int semid;

struct sembuf #sops[];

int nsops;

DESCRIPTION
Semop is used to atomically perform en array of  semaphore
operatinons on the set of semaphores associated with the semaphare
identifier specified by semid. Sops is a pointer tc the array of

semaphore-operation structures. Nsops is the npumber of such
structures in the arrey. Each structure includes the following
members:

short sem_num; /* semaphore number */

short sem_op; /* semaphore opperation */

short sem_flg; /¥ operstion flags %/

Each semaphore operation specified by sem op is performed on the
corresponding semaphore specified by semid and sem_num,

Sem_op specifies one of three semaphore operations as follows (see
semaphore data struecture in fntref{2)):

1. sem_op is a negative integer
One of the following occurs: {ALTER}

If semval is greater than or equal to the absplute value of
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sem_ap, the absalute value of sem op is subtracted from
semval. Alsa, if ({(sem_rflg & 5SEM_UNDO} 1is “true”, the
absclute value of sem op is added to the c¢alling process’s
semadj value {see exit{2)) for the specified semaphore.

If semval is less than the absolute value of sem_op and
(sem_rlg & IPC_NDWAIT) is "true”, semop returns immediately.

[f semval is less than the absolute value of sem op and
{sem flg & IPC_NOWAIT) is "false”, semop increments the
semnpcnt associated with the specified semaphore and suspends
execution of the calling process until one of the following
DCCUTS:

Semval becomes greater than or equal to the absolute
value of sem op. When this occurs, the valus of semnent
associated with the specified semaphore is decremented,
the absolute wvalue of sem op is subtracted from semval
and, if {sem_flg & SEM_UNDD) is "true”, the absolute
value of sem op is added to the calling process’s semadj
value for the specified semaphore.

The semid for which the calling process is awaiting
action is remaved from the system (see semctl(2)). When
this ecccurs, errno is set equal to £IDRM and & value of
-1 is returned.

The calling process receives a signal that is to be
caught. when  this cccurs, the value of semncnt
associated with the specified semaphore is decremented
and the calling process resumes execution in the manner
presceribed in signal(2).

2. sem op is B positive integer

The value of sem_op is added to semval and, if {sem_flg &
SEM_UNDC) is "true”, the value of sem_op is subtracted from the
calling process’s semadj value for the specified semaphore.
{ALTER]



3. sem_op is zero

One of the following occurs: {READ}

If semval is zero, semop returns immediately.

If semval is not equal to zero and {sem Flg & IPC_NOWAIT) is
Ptrue”, semop returns immediately.

If semval is not equal to zero and (sem_flg & IPC_NOWAIT) is
"false”, semop increments the semzcnt associated with the
specified semanhore and suspends execution of the calling
process until one of the following occurs:

Semval becomes zero, gt which time the value of semzent
associated with the specified semaphore is decremented.

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

The calling process receives a signal that is to be
caught. When this occurs, the wvalue of semzent
associated with the specified semaphore is decremented
and the calling process resumed execution in the manner
prescribed in signal(2).

Samop fails if one or mare of the following are true for any of the
semaphore operations specified hy sops:

[EINVAL] Semid is not a valid semaphore identifier.

[EFBIG]

[E2BIG)

Sem_num is less than zero or greaster than or egual to
the number of semaphores in the set associated with
semid,

Nsops is greater than the system imposed maximum,

[EACCES] Operation permission is denied to the celling process

{see intro{2)).
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{EAGAIN} The operation would result in suspension of the calling
process but (sem_flg & IPC_NOWAIT) is "true”.

[ENOSPC] The 1limit on the number of individual processes
requesting a SEM_UNDD would be exceeded.

[EINVAL] The number of individual semaphores for which the
calling process requests a SEM _UNDO would exceed the
iimit,

[ERANGE]  An operation would cause a semval to overflow the system
imposed limit.

[ERANGE] An operation would cause a semad] value to overflow the
system-imposed limit.

[EFAULT]) Sops points to an 1llegel address.

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

RETURN VALUE
If semop returns due to the receipt of a signal, a value of -1 is
returned to the calling process and errno is set to EINTR, If it
returns due to the removal of a semid from the system, a wvalue of
-1 is returned and errnc is set to EIDAM.

Upon successful completion, the value of semval at the time of the
call for the last operation in the array pointed to by sops is
returned., Otherwise, a value of -1 is returned and errno is set to
indicate the error. '

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

NAME
send, sendto, sendmsg - send a message from a socket

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

int send{s, msg, len, flags)
int s;

char *msg;

int len, flags;

int sendto{s, msg, len, flags, ton, tolen)
int s3;

char *msg;

int len, flags;

struct sockaddr *ta;

int toleng

int sendmsg(s, msgq, flags)
int s;

struct msghdr msgf];

int flags;

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

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

No indicetion of failure to deliver is implicit in a send. Return
values of -1 indicate some locally detected errors.
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If no messages space is available at the socket to hold the message
to be transmitted, then send normally blocks, unless the socket has
been placed in non-blecking i/a mode. The select(2) call may be
used to determine when it is possible to send more deta.

The flags parameter may be set to SOF_O00B te send "out-of-band”
data on sockets which support this notion (e.q. SOCK_STREAM).

See recv{2) for a description of the msghdr structure. The system
calls may fail if:

[EBADF ] An invalid descriptor was specified.

[ENOTSOCK] The argument s is not a socket.

[EFAULT] An invalid user space address was specified for a
parameter.

[EMSGSIZE] The socket requires that the message be sent

atomically, but the size of the message to be sent
made this impossible,

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

RETURN VALUE
The call returns the number of characters sent, or -1 if an error
occurred. In this case errno is set to show the errar.

SEE ALS0
recv{2), socket(?2},
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SETPGRP{2)

NAME
setpgrp - set process group ID

SYNOPSIS
int setpgrp()

DESCRIPTION
Setpgrp sets the process group ID of the calling process to the
process ID of the calling process, and returns the new process
group ID.

AETURN VALUE
Setpgrp returns the values of the new process group ID.

SEE ALSD
exec{2), fork(2), getpid(2), intro(2), kill{2), signal{2}.
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SETREGID(2)
—

JAME
setregid - set real and effective group ID

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

DESCRIPTION
The real and effective group 10's of the current process are set to
the arguments. Only the super-user may change the real group 1D of
a process. Unprivileged users may change the effective group ID to
the real group ID, but to no other.

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

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

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

SEE ALSO
getgid{2}, setreuid{2), setgid(3}.
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SETREUTO{2) memmmm
T

MAME
setreuid - set real and effective user ID’s

SYNDPSIS
int setreuid{ruid, euid)
int ruid, euid;

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

Setreuid will fail if:

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

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

SEE ALS0
getuid(2), setregid{(2}, setuid(2).
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SETUID(2)

RAME
setuid, setgid - set user and qroup IDs

SYNOPSIS
int setuid{uid)
int uid;

int setgid(gid)
int gid;

DESCRIPTION
Setuid (setgid) is used to set the real user ({(group) ID and
effective wuser (group) ID of the calling process. If the effective
user ID of the calling process is superuser, the real user f{group)
ID and effective user {(group) ID are set to wid (gid}.

If the effective user ID of the calling process is not superuser
but its real user (group) ID is equal to wid {(gid), the effective
user (group) ID is set to uid (gid).

If the effective user ID of the calling process is not superuser,
but the saved set-user ({group} ID from exec(2) is equal te wid

{gid), the effective user {group) ID is set to wid (gid).

Setuid (setgid} fails if one or more of the following are true:

[EPERM] The real user (group} ID of the calling process is not
equal to wid (gid) and its effective user ID is not
SUpBruser.

[EINVAL} The uid is out of range.

RETURN VALUE
Upon successful completien, a value of 0 is returned. Otherwise, a
value of -1 is returred and errng is set to indicete the error.
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SEE ALS0
getuid(2), intro(2).
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SHMCTL(2)

shmctl - shared memory control operations

SYNDPSIS

#include <sys/types.h>
#include <sys/ipc.h>
#include <sya/shm.h>

int shectl{shmid, cmd, buf)

int shmid, cmd;

struct shmid_ds *buf;

DESCRIPTION

Shmctl provides a variety of shared memory control operations as

specified by cmd.

IPC_STAT

IPC_SET

IPC_RMID

The following ecmds are available:

Place the current value of each member of the data
structure associsted with shmid into the structure
pointed to by buf. The contents of this structure
are defined in intre{2). {READ}

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

shm_perm.uid
shm_perm.gid
shm_perm,mode /* only low 9 bits */

This cmd can only be executed by a process that
hag an effective user ID equal to either that of
super-user or to the value of shm_perm.[cluid in
the data structure associated with shmid.

Remove the shared memory identifier specified by
shmid from the system and destroy the shared
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S5HM_LOCK

SHM_UNLD

Shmctl will
[EINVAL]
[EINVAL]

[EACCES]

[EPERM]

[EPERM]

[EINVAL]

[EFAULT]
RETURN VALUE

Upon succes
value of =1

SHMCTL(2)-2

memory segment and data structure associated with
it. This ¢md can only be executed by a process
that has an effective user ID equal to either that
of super-user or to the value of shm_perm.[cluid
in the data structure associated with shmid.

Lock the shared memory segment specified by shmid
in  memory. This c¢md can only be executed by a
process that has an effective user ID equal to
SuUper-user.

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

fail if one or more of the fallowing are true:

Shmid is not a valid shared memory identifier.

Cmd is not a valid command.

Cmd is equal to IPC_STAT and (READ} operation permission
is demied to the calling process (see intro{2)).

Cmd is equal to IPC_RMID, or effective user ID of the
calling process 1is not equal to that of super-user and
it is not equal to the value of shm_perm,f{cluid in the
data structure associasted with shmid.

Cmd is equal to SHM_LOCK ar effective wuser ID of the
calling procesgs is not equal to that of super-user.

Cmd is equal to SHM_UNLOCK and the shared memory segment
specified by shmid is not locked in memory,

Buf points to an illegal address.

sful completion, a value of ¢ is returned. Otherwise, a
is returned and errno is set to indicate the error.



SEE ALSO
shmget(2), shmop{2).
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SHHGET (2) e

NAME
shmget - get shared memory segment

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

int shaget(key, size, shaflig)
key t key;
int size, shmflg;

DESCRIPTION
Shmget returns the shared memory identifier associated with key.

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

Key is equal to IPC_PRIVATE.

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

The sire of a shared memory segment is limited to 256 Kbytes.

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

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

The low-oprder 9 bits of shm_perm.mode are set equal to the

low-order 9 bits of shmflg, Shm_segsz is set equal to the value
of size.
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Sbm_lpid, shm_pattch, shm_atime, and shm_dtime are set equal to
0.

Shm_ctime is set equal to the current time.
Shmget fails if one or more of the following are true:

[EINVAL] Size is less than the system imposed minimum or greater
than the system imposed maximum {256 Kbytes}.

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

[EINVAL] A shared memory identifier exists for key but the size
af the segment associated with it is less than size and
size is not equal to zero.

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

[ENOSPC] A shared memory identifier is to be created but the
system imposed 1imit on the maximum number of allowed
shared memory identifiers system-wide would be exceeded.

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

[EEXIST] A shared memory identifier exists for key but (shmflg &
IPC_CREAT & IPC_EXCL) is "true”.

RETURM VALUE
Upon successful completion a non-negative integer, i.e., a shared
memory identifier, is returned. Otherwise, a wvalue of -1 is
returned and errno is set tc indicate the error.

SEE ALSD
shmetl1{2), shmop(2).
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SHMOP(2)

NAME
shmat, shmdt - shared memory operations
SYNOPSIS
#include <{sys/types.h>
#include <sys/ipc.h>
#include <sys/shm.h>
char *shmat{shmid, shmaddr, shmflg)
int shmid;
char *shmaddr
int shmflg;
int shadt{shmaddr)
char *shmaddr
DESCRIFTION

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

If shmaddr is equal to zero, the segment 3is attached at the
first available address es selected by the system, If shmaddr is
not equal to zero and {shmflg & SHM_RND) is “true"”, the segment
is attached at the address given by (shmaddr - {shmaddr modulus
SHMLBA} ),

If shmaddr is not equal to zero end (shmflg & SHM_RND) is
false™, the segment is attached at the address given by
shmaddr.
The segment is attached for reading if (shmflg & SHM_RDONLY) is
"true® {READ); otherwise 1t is attached for reading and writing

{READ/WRITE].

Shmat fails and does not attagh the shared memocry segment if one or
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more of the following are true:
[EINVAL] Shmid is npot s valid shared memory identifier.

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

[ENOMEM) The availahle data space is not large enough ta
accommodate the shared memory segment.

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

{EINVAL]  Shmaddr is not equal to =zero, (shmflg & SHM_RND) is
"false", and the value of shmaddr is an illegal address,

[EMFILE] The number of shared memory segments attached to the
calling process would exceed the system-imposed limit.

Shmdt detaches the shared memory segment located at the address
specified by shmaddr from the calling process’s data segment.

Shmdt fails and does not detach the shared memory segment if:

[EINVAL}  Shmaddr is nat the data segment start address of a
shared memory segment.

RETURN VALUES
Upon successful completion, the return value is as follows: Shmat
returns the data segment start address of the attached shared
memary segment; Shmdt returns a value of O.

Otherwize, a value of -1 is returned and errne is set to indicate
the error.

SEE ALSO
exec{2), exit(2), fork{2), shmctl(2), shmget(2).
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SHUTDOWN( 2 ) me—
I

shutdown - shut down part of a full-duplex connection

SYNOPSIS

int shutdown{s, how)
int 5, how;

DESCRIPTION

The shutdown call causes all or part of a full-duplex connection on
the socket associszted with s to be shut down. If how is 0, then
further receives will be disallowed. If how is 1, then further
sends will be disallowed. If how is 2, then further sends and
receives will be disallowed.

The call succeeds unless:

[EBADF ] 5 is not a valid descriptor.

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

[ENDTCONN] The specified socket is not connected.

RETURN VALUE

A 0 is returned if the call succeeds, -1 if it fails. In the
latter case, errno is set to show the error.

SEE ALSO

connect(2), socket{Z).
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SIGBLOCK(2)

NAME
sigblock - block signals

SYNOPSIS
int gigblock{mask);
int mask;

DESCRIPTION
Sigblock causes the signals specified in mask to be added to the
set of signals currently being blocked from delivery. Signal i is
blocked if the j-th bit in mask is & 1.

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

RETURN VALLUE
The previous set of masked signals is returned.

SEF ALSD
kill{2), sigvec{2), sigsetmask(2),.
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SIGNAL(2)

NAME
signal - specify what to do upon receipt of a signal

SYNOPSIS
#include <sys/signal.h>

int {*signal(sig, func)}({)
int sig;

int {(*func)();

DESCRIPYION
S5ignal allows the calling process to choose one of three ways in
which it is opossible to handle the receipt of a specific signal.
Sig specifies the signal and func specifies the choice.
$ig can be assigned any one of the following except SIGKILL
SIGHUP 01 hangup
SIGINT 02 interrupt
SIGQUIT 03% quit
SIGILL 04* illegal instruction (not reset when caught)
SIGTRAP  05% trace trap {not reset when caught}
5IGIOT p&* 10T instruction
SIGEMT D7* EMT instruction
SIGFPE 08* floating point exception

SIGKILL 09 kill (cannot be caught or ignored)

SIGBUS 10* bus error
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SIGSEGY 11* segmentation vielation

SIGSYS 12* bad argument to system call

S5IGPIPE 13 write on a pipe with no one to read it
SIGALRM 14 alarm clock

SIGTEAM 15 software termination signal

SIGUSRL 16 user defined signal 1

S5IGUSR2 17 user defined signal 2

SIGCLD 18 death of a child {see WARNING below)
SIGPWR 19 power fail (see WARNING belaw)

See below for the significance of the asterisk (*) in the above
list.

Func is assigned ane of three walues: SIG_DFL, SIG_IGN, or a
function address. The actions prescribed by these values are as
follows:

SIG_DFL - terminate process upon receipt of & signal
Upon receipt of the signal sig, the receiving process is to
be terminated with all of the conseguences outlined in
exit(2); a "core image” is made in the current working
directory of the receiving process if sig is one for which an
asterisk appears in the above list and the following
conditions are met:

The effective wuser ID and the real wuser ID of the
receiving process are equal.

An ordinary file named core exists and is writable or can
be created, If the filc must be created, it will have the

following properties:

a mode of 0666 modified by the file creation mask (see
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umask{2))

a file owner ID that is the same as the effective user
ID of the receiving process a file group ID that is the
same as the effective group ID of the receiving process

SIG_IGN - ignore signal
The signal sig is to be ignored.

Note: the signal SIGKILL cannot be ignored.

function address - catch signal

Upon receipt of the signal sig, the receiving process is to
execute the signal-catching function pointed to by func., the
signal number sig is passed as the first argument to the
signal-catching function. Additional arguments can be passed
to the signal-catching function for  bardware-generated
signals. Before entering the signal-catehing function, the
value of func for the csught signal is set to SIG_DFL unless
the signal is SIGILL, SIGTRAF, or SIGPWR.

Upon return from the signal-catching function, the receiving
process resumes execution at the point it was interrupted.
See the WARNINGS section below.

When a signal that is to be caught occcurs during a read(2)},
write(2), open(2?), or ioctl{2) system call on a slow device
{(like a terminal; but not a file}, during a pause(2} system
call, or during a wait{2) system call that does not return
immediately due to the existence of a previously stopped or
zombie process, the signal catching function is executed;
then the interrupted system call returns a -1 to the c¢alling
process with errno set to EINTR.

Note: the signal SIGKILL cannot be caught.
A call to signal cancels a pending signal sig except for a pending

SIGKILL signal. Signal fails if one or more of the fellowing are
true:
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[EINVAL] Sig is an itlegal signal number, including SIGKILL.
[EFAULT] Fune points to an illegal address.

RETURN VALUE
Upon successful completion, signal returns the previovs value of
func for the specified signal sig. Otherwise, a value of -1 is
returned end errne is set toc indicate the error.

SEE ALSO
ki11(1), kill(2), pause(2), ptrace(2), wait(2), setjmp{3C}.

WARNING
Two other signals that behave differently than the signals
described above exist in this release of the system. They are:

SIGCLD 18 death of a child (reset when caught}
SIGPWR 19 pawer fail (nat reset when caught)

There is no guarantee that, in future releases of the X/0S System,
these signals will continue to behave as described below; they are
included only for compatibility with other wversions of 1ihe UNIX
System. Their use in new programs is strongly discouraged.

For these signals, func is assigned one of three values: SIG_DFL,
SIG_IGN, or a function address. The actions prescribed by these
values are as follows:

SIG_DFL - ignore signal
The signal is to be ignared.

SIG_IGN - ignore signal
The signal is to be ignored. If sig is SIGCLD, the calling
process’s child pracesses do not create zomhie processes when

they terminate; see exit{Z).

function address - catch signal
If the signal is SIGPWR, the action to be taken iz the same
as that described above for furc equal to funciicn address.
The same is true if the signal is SIGCLD, except that, while
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the process is executing the signal-catching function, any
received SIGCLD signals are gueued and the signal-catching
function is centinualliy reentered until the gueue is empty.

The SIGCLD affects two other system calls: waft(2) and exit{(2) in
the following ways:

wait If the func value of SIGCLD is set to SIG_IGN and a wait is
executed, the wait blocks until all of the calling
process’s child processes terminate; it then returns a
value of -1 with errno set to ECHILD.

exit If in the exiting process’s parent process the func wvalue
of SIGCLD is set to SIG_IGN, the exiting process does not
create a zombie process.

When processing a pipeline, the shell makes the last process in the
pipeline the parent of the preceding processes. A process that may
be piped into in this manner (and thus become the parent of other
processes) should take care not to set SIGCLD to be caught.

The ability to resume execution upon return from the signal-
catching function is machine-dependent.
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SIGPAUSE(2) =

NAME
sigpause - atomically release blocked signals and wait for
interrupt

SYNOPSIS
int sigpause(sigmask)
int sigmask;

DESCRIFTION
Sigpause assigns sigmask to the set of masked signals and then
waits for =& signal to arrive; on return the set of masked signzals
is restored, Sigmask is usually 0 to indicate that no signals are
now to be blocked. Sigpause elways terminates by being
interrupted, returning EINTR.

In pormal usage, s signal is blocked using sigblock(2), toc begin a
critical section, wvarisbles modified on the occurrence of the
signal are examined to determine that there is no work to be done,
and the process pauses awaiting work by using sigpause with the
mask returned by sigblock.

SEE ALSD
sigblock{2}), sigvec(Z2).
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SIGSETMASK(2)

slgsetmask - set current signal mask

SYNOPSIS

int sigsetmask{mask};
int mask;

DESCRIPTION

Sigsetmask sets the current signal mask (those signals which are
blocked from delivery). Signal i is blocked if the ji-th bit in
mask is a 1.

The system gquietly disallows SIGKILL, SIGSTOP, or SIGCONT to be
blecked.

RETURN VALUE

The previous set of mesked signals is returned.

SEE ALSD

kill(2), sigvec(?}, sigblock{2), sigpause(2).
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—

sigstack - set and/or get signal stack context

SYNOPSIS

#include <signal.h>

struct sigstack {
caddr_t ss_sp;
int 8s_onstack;

int sigstack{ss, oss);
struct sigstack *ss, *oss;

DESCRIPTIOK

Sigstack allows users tec define an alternate stack on which signals
are to be processed. If ss is non-zero, it specifies a signal
stack on which to deliver signals and tells the system if the
precess is currently executing on that stack. When a signal’s
action indicates that its handler should execute on the signal
stack (specified with a sigvec{2?} call), the system checks to see
if the process is currently executing on that stack. If the
process is not currently executing on the sigral stack, the system
arranges g switch to the signel steck for the duration of the
signal handler’'s execution., If oss is non-zero, the current signal
stack state is returned.

NOTES

Signel stacks are not "grown” zutomatically, as is done for the
normal stack. If the stack overflows, unpredicteble results may
ocour,

RETURN VALUE

Upon successful completion, a value of 0 1s returned. Otherwise, @ ‘
value of -1 ie returned and errno is set to indicate the error.

S5igstack will fail and the signal stack context will remain
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unchanged if:

[EFAULT] Either ss or oss points to memory which is not
part of the process address space.

SEE ALSD
sigvec(2), setjmp{3).
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SIGVEC(2)

NAME
sigvec - software signal facilities

SYNOPSIS
#include <signal.h>

struct sigvec {
int (*sv_handler){);
int sv_mask;
int sv_onstack;

int sigvec(sig, vec, ovec)
int sig;
struct sigvec ¥vec, ¥ovec:

DESCRIPTIDN
The system defines a set of signals that may be delivered to a
process. Sigrnal delivery resembles the occurence of a hardwars
interrupt: the signal is blocked from further occurrence, the
current process context is saved, and a new one is built, A
process may specify a handler to which a signal is delivered, ar
specify that a signal is to be blocked or ignored. A process may
also specify that a default actien is to be teken by the system
when a signal occurs. Normally, signal handlers execute on the
current stack of the process. This may be changed, on a per-
hen¢ler basis, so that signals are taken on a special signal stack.

All signals have the same priority. Signal routines execute with
the signal that caused their invocation blocked, but other signals
may yet occur. A global signal mask defines the set of signels
currently blocked from delivery to a process.

The signal mask for a process is initilised from that of its parent

{normally 0). It may be changed with a sigblock(2) o1
sigsetmask{2) call, or when a signal 'is delivered to the precess.
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When a signal condition arises for a process, the signal is added
Lo a set of signals pending for the process. If the sigral is not
currently blocked by the process then it is delivered to the
PTOCESS. When a signal is delivered, the current state of the
process is saved, a new signal mask is calculated {as described
below), and the signal handler is invoked. The call to the handler
is arranged so that if the signal handling routine returns normally
the process will resume execution in the context from before the
signal’s delivery. If the pracess wishes to resume in a different
context, then it must arrange to restore the previpus context
itself.

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

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

The fallowing is a list of all signals with names as in the include
file <signal.h>:

SIGHUP 1 hangup

SIGINT 2 interrupt

SIGQUIT 3% quit

SIGILL 4% illegal instruction
SIGTRAP 5« trece trap

SIGIOT 6* I0T instruction

SIGEMT 7% EMT instruction

SIGFPE 8¥ fleoating point exception
SIGKILL g kill {cannaot be caught, blocked, or ignored)
SIGBUS 10% hus error

SIGSEGY  11* segmentation violation
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SIGSYS 12* bad argument to system call

SIGPIPE 13 write on a pipe with no cone to read it

SIGALRM 14  alarm clock

SIGTERM 15 software termination signal

SIGUSR]1 1& user defined gignal usrl

SICUSR2? 17 user defined signal usr2

SIGCLD 18 to parent on child stop or exit

SIGPWR 19  power fail

SIGURG 208 wurgent condition present on socket

SIGSTOP 21+ step (cannot be caught, blocked, or ignored)
SIGTSTP 22+ stop signal generated from keyboard

SIGCONT 230 continue after stop (cannot be blocked)
SIGCHLD 188 child status has changed

SIGTTIN 24+ background read attempted from control terminal
SIGTTOU 25+ background write attempted to contrel terminal
SIGID 268 i/o is possible on a descriptor (see fontl{2})
SIGXCPY 27 cpu time limit exceeded (see setrlimit(2}}
SIGXFS2 28 file size limit exceeded {see setrlimit(2))
SIGVTALRM 29  wvirtual time alarm (see setitimer(2))

SIGPROF 30 profiling timer alarm {(see setitimer{2}}

The starred signals in the list above cause a core image if not
caught or ignored,

Once a signal handler is installed, it remains installed until
ancther sigvec call is made, or an execve{2) is performed, This
differs from the way signal(2) worke. The default action for a
signal may be reinstated by setting sv_handler to SIG_DFL; this
default is termination (with a core image for starred signals)
except for signals marked with @ or +. $5ignals marked with @ are
discarded if the action is SIG_DFL; signals marked with + cause the
process to  stop. If sv _handler is SIG_IGN the signal is
subsequently ignored, and pending instances of the signal are
discarded.

If a caught signal occurs during certain system calls, ceusing the
call to terminate prematurely, the call is automatically restarted.
In particular this can occur during a read or write{2) on a slow
device (such as a terminal; but not a file) and during a wait{2)}.
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After a fork(l) the child inherits all signals, the signal mask,
and the signal stack.

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

NOTES
The mask specified in vec is not allowed te block SIGKILL, SIGSTOP,
or SIGCONT. This is done silently by the system, Sigvec will fail
and no new signal handler will be installed if one of the following
CCCUrs:

{EFAULT]  Either vec or ovec points to memory which is not a valid
part of the process address space,

[EINVALY  Sig is not a valid signal number.

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

[EINVAL]  An attempt is made to ignore SIGCONT (by default SIGCONT
is ignored)}.

RETURN VALUE
A value of 0 indicates that the call succeeded. A -1 return value
indicates an errar occurred and errne is set to indicate the
reason.

SEE ALSQ

kill{l}, ptrace{2), kill(2}, sigblock{2}, signal(2), sigsetmask(2),
sigpause{2) sigstack(2), sigvec(2), setjmp{3).
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KAME
socket - create an endpoint for communication
SYROPSIS
#include <sys/types.h>
#include <sys/socket.h>
int socket{af, type, protococl}
int af, type, protocol;
DESCRIPTION

Socket creates an endpoint for communication and returns a
descriptor. The af parameter specifies an address format with which
addresses specified in later operaticns using the socket should be
interpreted. These formats are defined in the include file
<sys/socket.h>. The currently understood formats are:

AF_UNIX (UNIX/X/0S path names)

AF_INET (ARPA Internet addresses)

AF_PUP {Xerox PUP-1 Internet addresses)
AF_IMPLINK (IMP "host at IMP™ addresses)

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

SOCK_STREAM
SOCK_DGRAM
SOCK_RAW
SOCK_SEQPACKET
SOCK_ROM

A SOCK_STREAM  type provides seguenced, reliable, two-way
connection-based byte streams with an out-of-band data transmission
mechanism, A SOCK_DGRAM socket supports datagrams {connectionless,
unreliable messages of a fixed (typically small) maximum length).
SOCK_RAW sockets provide access to internal network interfaces.
The types SOCK_RAW, which is avseilable only to the super-user, and
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SOCK_SEQPACKET and SOCK_RDM, which are planned, but not vyet
implemented, are not described here.

The protocol specifies a particular protocol to be used with the
sacket. Normally only a single protocel exists to support ¢
particular socket type using a given address format. However, it is
pogsible that many protocols may exist in which case a particular
protocel must be specified in this manner. The preotocol number to
use is particular to the "communication domsin” 1n which
communication is to take place; see services{3N) and protocols{3N}.
Sockets of type S0CK_STREAM are full-duplex byte streams, similer
to pipes. A stream socket must be in a connected state before any
data may be sent or received on it. A connection to another socket
is created with a connect{2) call. Once connected, data may bhe
transferred using read(2) and write{2} calls or some variant of the
send(2) and recv(2) calls., When a session has been completed, a
close(2) may be performed. Qut-of-band data may also be
transmitted as described in send(2) and received aas deacribed in
recv(2).

The cemmunications protocols used to implement a SOCK_STREAM insure
that data is not lost or dupiicated. If a piece of data for whict
the peer protocol has buffer space cannot  be successfully
transmitted within a reasonable length of time, then the conpection
is considered broken and calls will indicate an error with -1
returns and with ETIMEDOUT &s the specific code in the global
variable errno. The protocols opticnally keep sockets "warm” by
farcing transmissions roughly every minute in the absence of other
activity. Ap error is then indicated if no response can be
elicited on an otherwise idle connection for a extended period
{e.g. 5 minutes). A SIGPIPE signal is raised if a process sends
on a broken gstream; this causes naive processes, which do not
handle the signal, teo exit. SOCK_DGRAM and SOCK_RAW sockets allow
sending of datagrams te correspondents named in send(2) calls, Tt
is also possible to receive datagrams at such a socket with
recv(2).

An fcntl{2) call can be used to specify a process group to receive
a SIGURG signal when the cut-nf-hand data arrives.

The cperation af sockets is controlled by socket level options.
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These options are defined in the file <sys/socket.h> and explained
below. Setsockopt and getsockopt{2)} are used to set and get
options, respectively. The coptions are:

50_DEBUG turn on recording of debugging information
SO0 _REUSEADDR allow local address reuse

SO _KEEPALIVE keep connections alive

SO_DONTROUTE do no apply routing on outgoing messages
SD_LINGER linger on close if data present
SO_DONTLINGER do not linger on close

SO_DEBUG enables debugging in the underlying protocol modules.

SO_REUSEADDR indicates that the rules used in validating eddresses
supplied in a bind(2) call should allow reuse of local addresses.

SO_KEEPALIVE enables the periodic transmission of messages on a
connected socket. Should the connected party fail to respond to
these messages, the cennection is considered broken and processes
using the socket are notified via a SIGPIPE signal,

SO_DONTROUTE indicates ibat outgoing messages should bypass the
standard routing facilities. Instead, messages are directed to the
appropriate network interface according to the network portion of
the destination address.

SO_LINGER and SO_DONTLINGER cantrol the actions taken when unsent
messages are queuved on a sacket and a close(2) is performed. If
the socket promises reliable delivery of data and SO_LINGER is set,
the system will block the process on the cleose attempt until it is
able to transmit the data or until it decides it is wunable to
deliver the information (& timeout period, termed the linger
interval, is specified in the setsockopt call when SO_LINGER is
requested), If SO _DONTLINGER is specified and a close is issued,
the system will process the close in a manner which allows the
process to continue as quickly as possible. The socket call fails
if:

[EAFNCOSUPPORT ] The specified address family is not supported
in this version of the system.

SOCKET(2)-3>



[ESOCKTHOSUPPORT] The specified saocket type is not supported in
this address family.

[EPROTONCGSUPPORT]  The specified protocol is not supported.
[EMFILE] The per-process descriptor table is full.

[ENDBUFS] No buffer space is available. The socket
cannot be created.

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

SEE ALSO
accept(2), bind(2), connect{2), getsockname(2), get sockaopt{2},
ioctl(2), listen(2), recv{2), select{2), send{2), shutdown(2},
socketpair(2}.
TCP/IP User Manual.
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NAME
socketpair - create a pesir of connected sockets

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

int socketpair{d, type, protocol, sv)
int d, type, protocol;
int sv[2];

DESCRIPTION
The socketpair call creates an unnamed pair of connected sockets in
the specified domain o, of the specified type, and using the
optionally'specified protocol. The descriptors used in referencing
the new sockets are returned in sv[0] and sv[1l]. The two sockets
are indistinguishable.

This call is currently implemented only for the X/05 domain.

The call succeeds unless:

[EMFILE] Too many descriptors are in use by  this
process,
[EAFNDOSUPPORT ] The specified sddress family is not supported

on this machine.

[EPROTONDSUPPORT]  The specified protocol is not supported on this
machine.

[EDPNOSUPPORT ] The sgpecified protocel does  not suppart
creation of socket pairs.

{EFAULT] The address sv does not specify a valid parf of
the process address space.

SOCKEYPAIR(Z2)-1




RETURN VALUE
A 0 is returped if the call succeeds, -1 1if it fails. In the
latter case, errno is set to show the error.

SEE ALSOD
read{2), write(2), pipe{2).
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NAME
stat, lstat, fstat - get file status

SYNOPSIS
#include <sys/types.hd>
#include <sys/stat.h>

int stat{path, buf)
char #*path;
struct stat ¥buf;

int lstet{path, buf)
char ¥*path;
struct stat *¥buf;

int fatat(fd, buf}
int fd;
struct stat *buf;

DESCRIPTION
Stat obtains information about the file path. Read, write or
execute permission of the named file is not reguired, but &ll
directories listed in the pathname leading to the file must be
reachable.

Lstat is like stat except in the case where the named file is =8
sympolic 1link, in which case lstat returns informaticn abeout the
link, while stat returns information about the file the 1link
references. Ffstat opbtains the same information about an open file
referenced by the argument descriptor, such as would be obtained by
an open call.

Buf is a pointer to a stat structure into which information is
placed concerning the file, The contents of the structure pointed
to by buf include the following members:
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dev_t
ino_t
ushort
short
short
shart
dev_t

aof f_t
time_t
time_t
time_t
long
long

The three

st_atime

st _mtime

st_ctime

The status

#defineg
#define
#define
#define
#define

#define
#define
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st_dev; /* device inode resides on */

st_ino; /* this inode’s number */
st_mode; /% protection +/
st_nlink; /* number or bard links to the file */
st_uid; /% user-id of owner */
st_qgid; /* group-id of owner */
st_rdev; /% the device type */

/* {only for inode that is device} */
st_size; /* total size of file %/
st_atime; /¥ file last access time */
st_mtime; /* file last modify time */
st _ctime; /% file last status change time */
st_blksize; /% optimal blucksize for file system i/o */
st_blocks; /* actual number of blocks allocated */

time_t items have the following properties:

Time when file data was last read or madified. Changed
by the following system calls: creat{2), mknod{2)},
pipe(2), utime(2), utimes{2}), read{2), and write{2}.

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

Time when file status was last changed. It is set both
by writing and changing the incde. Changed by the
fallowing system calls: chmod{2), chown{2), creat{2},
link(2),  mknod(2), pipe{2), unlink{2), utime(2),
utimes(2), write(2).

information word st_mode has bits:

S_IFMT 0170000 /* type of file */
S_IFIFQ 0010000 /* FIFD file */
$_IFCHR 0020000 /* character special */
S_IFDIR 0040000 /* directory *

S_IFBLK 00&0000 /* block special *

S_IFREG 0100000 /* reqular %,
5_IFLNK ©120009 /% symbolic link =/



#define S_IFSDCK 0140000 /* socket
#define S _ISUID 0QL4A000 /% set user id on execution
#define 5_ISGID 0002000 /* set group id on executien
#define S_ISVTX 0001000 /*save swapped text even after use
#define S_IREAD 0000400 /* reed permission, owner
#define S5_IWRITE CQQC200 /* write permission, owner

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

#defina 5_IEXEC 0000100 /* execute/search permission, owner */

The mode bits 0000070 and 00COC07 encode "group”™  and Yothers”

permissions respectively (see chmod{2)).

When fd is associated with a pipe, fstsf reports an ordinary file with
an inode  number, restricted permissions, and a not necessarily

meaningful length.

S5tat and lstat will fail if one or more of the following are true:
[ENOTDIR} A component of the path prefix is not a directory.
[ENDENT] The pathname was too long.

[ENOENT] The named file does not exist.

[EACCES] Search permission is denied for a component of the path
prefix.
[EFAULT] Buf or name points to an invalid address.

Fstat will fail if one or both of the following are true:
[EBADF ] Fildes is not a valid open file descriptor.

[EFAULT] Buf points to an invalid address.

feELOOP] Teo many symbolic links were encountered in translating the

pathname.

CAVEAT

The fields in the stat structure vcurrently marked st _sparel,

st_spare?, and st_spare3d are reserved for future use.
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RETURN YALUE
Upon successful completion, a value of 0 is returned. Otherwise, a
value of -1 is returned and errnc is set to indicate the error.

SEE ALSO

chmod(2), chown({2), creat{2), link(2), mknod(2), pipe{(2}, time(2},
unlink{2}, utime(2), utimes{2), stat(5).
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NAME
statfs - get file system statistics

SYNOPSIS
#include <sys/vfs.h>
int statfs(path, buf)
char #¥path;
struct statfs %buf;
int fstatfe{fd, buf}
int fd;
struct stetfs *buf;

DESCRIPTION
Statfs returns information about a mounted file system.

Path is the pathname of any file within the mounted filesystem.
Buf is m pointer to a statfs structure defined as follows:

typedef struct {
long val[2];

} fsid_t;

struct statfs |
long f_type; /¥ type of info, zerc for now */
long f_bsize; /* fundamental file system block size */
long f_blocks; /* total blocks in file system */
lang f_bfree; /% free blocks */
long f_bavail; /* free blocks available to non-superuser */
long f_files; /% total file nodes in file system */
long f_ffree; /% free file nodes in fs */
fsid_t f_fsid; /* file system id */
long f_spare[7]; /* spare for later */

b
Fields that are undefined for a particular file system are set to

=1. Fstatfs returns the same information about &n open file
referenced by descriptor fd.

STATFS{2)-1



Statfs fails if one or more of the following are true:

(ENDTDIR}

[EPERM]

(ENAMETOOLONG ]
[ENDENT]

[EACCES]

{EFAULT]

[ELODP]

[EID]

A component of the path prefix is not a directory.

The pathname contains a character with the high-

order bit set.

The pathname was too long.

The named file does not exist.

Search permission is denied for a component of the

path prafix.
Buf or name points to an invalid address.

Too many symbolic links were encountered
translating the pathname.

An  I/0 error occurred while reading from
writing to the file system.

Fstatfs fails if one or both of the following are true:

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

[EFAULT]  Buf points to an invalid address.

[EIO] An I/0 error occurred whilas reading from or writing
the file system.

RETURN VALUE

in

ar

to

Upon successful completion, a value aof 0 is returned. Qtherwise,

-1 is returned and the global variable errno is set to

error.
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NAME
stime - set time

SYNDPSIS
int stime{tp)
long *tp;

DESCRIPTIDN
5time sets the system's idea of the time and date. Tp points 1o

the wvalue of time as measured in seconds fram 00:00:00 GMT January
1, 1870.

Stime fails if:

[EPERM]  The effective user 1D of the calling process is not
SUPETUSET.

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

SEE ALSO
time{2).
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HAME

SWAPON(2)

swapon - add a swap device for interleaved paging/swapping

SYNOPSIS

int swapon{special)
char #*special;

DESCRIPTION

Swapon makes the btlock device special available to the system for
allecation for paging and swapping. The names of potentially
available devices are known to the system and defined at system
configuration time. The size of the swap aree on speciel is
calculated at the time the device is first made aveilable for
swapping.

There is no way to stop swapping on a disk so that the pack may be
dismounted.

SEE ALSO

swapon{8), confiq(§).
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NAME
symlink - make symbolic link to a file

SYNOPSIS _
int symlink{pame}, name?)
char *namel, #namel;

DESCRIPTIION
A symbelic link name? is created to namel (nameZ? is the name of the
file created, namel is the string used in creating the symbolic
link}. E£ither name may be an arbitrary path name; the files need
not be on the same file system. The symbolic link is made unless
one or more of the following are true:

[ENDENT] Dne of the pathnames specified was too long.
[ENDTDIR] A& component of the nameZ? prefix is not & directory.
[EEXIST] Name2 already exists.

[EACCES] A component of the nameZ path prefix denies search

permission.
{ERDFS] The file name? would reside on a read-only file system,
[EFAULT] Namel or nagmel peints outside the process’s allocated

address space.

[ELDDP] Too may symbolic links were encountered in tramslating
the pathname.

RETURN VALLE
Upon successful completion, a zero value is returned. If an warror
occurs, the error code is stored in errpo end a -1 value is
returred.
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SEE ALSQ
link{2), 1n{l}, unlink(2).
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SYNC(2)
I
NAME
sync - update super-black
SYNOPSIS
void sync{ }
DESCRIPTION
Sync ceuses mll information in memory that should be on disk to be
written out. This includes modified super-blocks, modified inodes,
and delayed block I/0.
It should be used by programs which examine a fille system, for
example Ffsck(1M) and dF(1M). It is mandatory before a boot.
The writing, although scheduled, is not necessarily complete upon
return from sync,
SEE ALSO

System Administration Utilities Reference Manual
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JAME
time - get time

SYNOPSIS
long time({long *) 0}

long time(tloc)
long *tloc;

DESCRIPTICN

Time returns the value of time in seconds since 00:00:00 GHMT,
January 1, 1970.

If tloc (taken as an integer) 1s non-zero, the return value is also
stored in the location to which tloec points.

FTime fails if;

FEFAULT] Tloc points to en illegal address.

RETURK VALUE
Upon successful completion, time returns the wvalue of time.
Otherwise, & wvalue of -1 is returned and errno is set to indicate
the error.

SEE ALSD
stime{2).
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NAME
times - get process and c¢hild process times

S5YNDPSIS

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

long times(buffer)
struct tas *buffer;

DESCRIPTION

Times fills the structure pointed to by buffer with time accounting
informatien. Contents of the structure are:

struct tms {

time_t tms_utime;
time_¢t tms_stime;
time_t tms_cutime;
time_t tms_cstime;

1;
This infermation comes from the calling process and each of its
terminated child processes for which it has executed a wait. All
times are in 8Gths of a second.
Tms_ytime is the CPU time used while executing instructions in the
user space of the calling process. Tms_stime is the CPU time vused’
by the system on behalf of the calling process. Tms_cutime is the

sum of the tms_utimes and tms_cutimes of the child processes.

Tms_cstime is the sum of the tms stimes and tms_cstimes of the
child processes.

Times fails if:

[EFAULT] Buffer points to an illegal address.
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RETURN VALUE
Upon successful completion, times returns the elapsed real time, in
60ths of a second, since system start-up time, If times fails, a
-1 is returned and errno is set to indicate the error.

SEE ALSD
exec(2), fork(2), time(2), wait{2).
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NAME
ulimit - get and set user limits

SYNDPSIS
long ulimit{emd, newlimit)
int cmd;
long newlimit;

DESCRIPTION

This functian provides for control over process limits, The cmd
values available are:

1 Get the process's file size limit. 7The limit is in wnits of
512-byte blocks and is inherited by child processes. Files of
any size can be read.

2  Set the process’s file size limit to the velue of newlimitl,
Any process may decrease this limit, but only a process with an
effective user ID of superuser may increase the limit. Ulimit
fails and the 1limit remains wunchenged if & process with an
effective user ID other than superuser attempts to incresse its
file size limit ([EPERM]).

3 Get the maximum possible break value. See brk(2).

RETURN VALLE
Upon successful completion, & non-negative wvalue is returned,
Dtherwise, a value of -! is returned end errno is set to indicate
the error.

SEE ALSD
brk{2), write{2}.
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UMASK(2)

IAME
umask - set and get file creation mask

SYNOPSIS
int umask{cmask)
int cmask;

DESCRIPTION
Umask sets the process’s file mode creation mask to cmask and
returns the previous value of the mask. Only the low-order 9 bits
of cmask and the file mode creation mask are used.

RETURN VALUE
The previous value of the file mode creation mask is returnec.

SEE ALSO
mkdir{1}, sh(l), chmod(2), creat{2), mkdir(2), wknod{2), open{2).
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NAME
uname - get name of current operating system

SYNOPSIS _
#include <sys/utsname.h>

int uname{name)
struct utsname *name;

DESCRIPTION
Uname stores information identifying the current system in the
structure pointed to by name,

Ungme uses the structure definmed in <sys/utsname.h> whose members
are:

char sysname[%];
char nodename[%];
char release[%];
char version[9];
char machine[9];

Uname returns a null-terminated character string naming the current

system Iin the character array sysname, Similarly, nodename
conteains the name that the system is known by on a communications
network. Release and version further identify +the operating

system. Machine containe & standard name that identifies the
hardware that the system is running on.

Uname fails if:
[EFAULT] Mame points to an invalid address.

-RETURN YALUE
Upon successful completion, & non-negative value is returned.
Dtherwise, -1 is returned and errno is set to indicate the error.

UNAME(2)-1




SEE ALSO
uname(1).
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NAME
unlink - remove directory entry

SYNOPSIS
int unlink{path)
char *path;

DESCRIPTION
Unlink removes the directory entry named by the pathname peinted to

by path.

The named file is unlinked unless one or more aof the following are
true:

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

[ENOENT] The named file dopes not exist.

[EACCES] Search permission is denied for a component of the path
prefix.
[EACELES] Write permission is denied on the directory rcontaining

the link to be removed.

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

[EBUSY] The entry to be vunlinkegd is the mount point for a
mounted file system,

FETXTBSY] The entry to be unlinked is the last 1link to a pure
procedure {shared text} file that is being executed.

[ERGFS] The directory entry to be unlinked is part of & read-
only file system,
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[EFAULT]

[ELDOP]

RETURN VALUE

Path points outside the process’s allocated address
space.

Too many symbolic links were encountered in translating
the pathname, When all 1links 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 fils open when
the last 1link 1is removed, the removal is postponed
until all references to the file have been closed.

Upon successful completion, a value of 0 is returped. Otherwise, a
value of -l is returned and errno is set to indicate the erraor.

SEE ALSD

rm(1}, close(2}, link{2}, open(2}, rmdir(2).
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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 sbout a mounted file system. Dev is &
device number identifying a device containing & mounted file
system. Buf is a pointer tn a uvstat structure that ipcludes the
following elements:

daddr_t f_tfree; /% Total free hlocks */
ino_t f_tinode; /* Number of free inodes */
char f_fname[§]; /* Filsys name */
char f_fpack[&]; /* Filsys pack name */

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

[EINVAL] Dev is npt the device number of a device containing a
mounted file system,

[EFAULT] Buf points outside the process’s alloceted address
space.

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

SEE ALS0
stat(2), fs{4).
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NAME
utime, utimes - set file access and modification times

SYNOPSIS
#include <sys/types.h>

int utime{path, times)
char *path;
struct uvtimbuf *times;

#include <sys/time.h>

int utimes(path, tvp)
char *path;
struct timeval *tvp[2]:

DESCRIPTIDN
Utime and uvtimes set the access and modification times of the file
path,

Utime sets the access and modification times of the file according
to the contents of the strocture times points to.

If times is NULL, utime sets the access and modificaticn times of
the file to the current time.

If times is not NULL, it must point to a structure defined as
follows:

struct utimbuf {

time_t actime; /* access time */
time_t modtime; /% modificatian time */

The times in the structure are wmeasured in seconds since 00:00:00
GMT, 1 Jan 1570.
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The utimes call uses the "accessed” and "updated” times, in that
order, from the tvp vector to set the correspaonding recorded times
for path.

The times are specified in seconds and microsecgnds, saccording to
the following structure:

struct timeval {
u_long tv_sec; /* seconds since Jan 1, 1970 */
long tv_usec; /* and microseconds */

}i

A process must be the super-user or the aowner of the file or have
write permission to use utime or utimes.

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

[ENOENT] The pathname was too long.
[ENDENT] The named file does not exist.
{ENOTDIR] A component of the path prefix is not a directory.

[EACCES? A component of the path prefix denies search
permissian,

{EPERM] The process is not super-user and not the owner of the
file,

[EACCES] The effective user ID is not super-user and not the
aowner of the file, times is NULL and write access is

denied.

[ERGFS} The file system containing the file is mounted read-
anly,

FEFAULT] Tvp or times points outside the process’'s allocated

address space.
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{ELDOP) Too many symbolic links were encountered in transiating
the pathaame,

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

SEE ALSO
stat(2), gettimeofday(2).
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WAIT(2) E

NAME
wait, wait3 - wait for child process to stop or terminate

SYNDPSIS
int wait{stat_loc)
int *stat_loc;

int wait{(int *)0)

#include ¢sys/wait.h>
#include <ays/time.h>
#include (sys/resource.h>

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

int aptions;

struct rusage *rusage;

DESCRIPTION
wait
Wait suspends the calling process until it receives a signal that
is to be caught (see signal{2)}, or until any one of the calling
process’s child processes stops in a trace mode (see ptrace(2)) or
terminates, If a child process stopped or termineted prior to the
call on wait, return is immediate.

If stat_loc (teken &8s an integer) is non-zero, 16 bits of
information called status are stored in the low-order 16 bits of
the location pointed to by stat_lec. Status can be used to
differentiate between stopped and terminaied child processes. If
the child process terminsted, status identifies the cause of
termination and passes useful information to the parent. This is
accomplished in the following manner:

If the child process stopped, the high-order 8 bits of status

gantain the number of the signal that caused the process to stop
and the low-order B bits are set equal to 0177.
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If the child process terminated due to an exit call, the low-
order 8 bits of status are zero and the high-order 8 bits
contain the low-order B bits of the argument that the c¢hild
process passed to exit; see exit{2}.

If the child process terminated due to a signal, the high-ordar
8 bits of status are zero and the low-order 8 bits contain the
number of the signal that caused the termination. In addition,
if the low-grder seventh bit (i.e., octal bit 200) is set, a
Yeore image™ will have been produced; see signal(2}.

If a parent process terminates without waiting for its child
processes to terminate, the parent process 1D of each child
process is set to 1. This means the initialisatiomn process
inherits the child processes; see intro(2).

A precise definition of the status word stei_loc points to
(affectively a union) is given in <(sys/wait.h>.

wait3
Wait3 provides an alternate interface for programg which must not
block when collecting the status of child processes.

The status parameter . défined in <{sys/wait.h>.
The options parameter takes the following values:

WNOHANG This is used to indicete that the call should not block
if there are no processes which wish to report status.

WUNTRACED  This is used ta indicate that only children of the
current process which are -stopped due to a SIGTTIN,
SIGTTOU, SIGYSTP, or SIGSTOP signal should have their
status reported.

when the WNOHANG option is specified and no processes wish to
report status, waitd returns a pid aof 0. The WHOHANG and WUNTRACED
options may be combined by or-ing the two values.

If the rusage parameter is non-zera, @ summary of tha resources
uased by the terminated process and all ita children is returned
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(this informastion is currently not available for stopped
pPTOCEsses) .

ROTES
See sigvec({Z) for a list of termination stetuses (signals}; ©
status indicates normal termination. A special status (0177) is
returned for a stopped process which has not termipated and can be
restarted; see ptrace(?). If the 0200 bit of the termination
status is set, s core image of the process is produced by the
system.

1f the parent process terminates without waiting for its children,
the initialisation process {process ID = 1} inherits the children.

Wait and weit3 are automatically restarted when a process receives
a signal while awaiting termipation of a child process, provided it
is using the new style signal facilities {see sigvec(2}} rather
than the old style ones {see signal(2)).

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

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

[EFAULT]} The status or rusage arguments point to an illegal
address.,

RETURN VALUE
If wait returns due to a stopped or terminated child process, the
process ID of the child is returned to the calling process.
Otherwise, a value of -1 is returned and errrmo is set to indicate
the error.

Wait3 returns -1 if there are no children not previously waited
for; 0 is returned if WNDHANG is specified and there are no stopped

or exited children.

SEE ALSO .
exec(2), exit(2), fork(2), pause{2), signal(2), sigvec(2).
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NAME
write, writev - write to a file |

SYNOPSIS
int write{fildes, buf, nbyte)
int fildes;
char *buf;
unsigned nbyte;

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

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

struct iovec ¥iov;

int ioveclen;

DESCRIPTION
Fildes is m file descriptor obtained from a creat{2), open{2},
oup(2), fentl{2}, or pipe(2) system call.

Write attempts to write nbyte bytes from the buffer pointed to by
buf to the file associated with the fildes. Writev performs the
same action, but gathers the output date from the iovlen buffers
specified by the members of the iovec array: iov(0], iov[l], etc.
(see readv(2)).

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

On devices incapable of seeking, writing always takes place
starting at the current position. The value of a file pointer

associmted with such a device is undefined.

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

Write and writev fail and the file pointer remains unchanged if one
or more of the following are true:

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

[EPIPE] An attempt is made to write to a pipe that is not open
far reading by any process., ({SIGPIPE signal)

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

[EFAULT} The data to be written lies outside the process’s
allocated address spacs.

[EINTR] A signal was caught during the write system call. If a
write reguests that more bytes be writtem than there is
room for (e.g., it requests more than the ulimit (see
wlimit(2)) or it tries to write off the physical end of
a medium), then only as many bytea as there is rcom for
are written. for example, if there is space for 20
bytes more in a file before reaching a limit, a write of
512 bytes actually writes 20. The next write of a
non-zero number of bytes gives a failure return (except
as noted belaw),

If the file being written is a pipe (or FIFQ), na
partial writes are permitted. Thus, write attempts,
which would exceed a limit if carried out, will fail.
The exact nature af such failures depends on the value
af the D_NDELAY bit of the file fleg word. If this bit
is set, then write to a full pipe (or FIFD) returns a
count of 0. If it is clear, write attemptse ta a full
pipe {(or FIFO} will block until space becomes available.

RETURN VALUE
Upon successful completion the number of bytes actually written is
returned. Otherwise, -1 is returned and errno is set. to indicate
the error.
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SEE ALSO
creat(2), dup(2), lseek(Z}, open{2), pipe(2), readv{2), ulimit(2),
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INTRO(4)

NAME
intro - introducticn to file formats

DESCRIPTION
This section outlines the format of various files. The C struct
declarations for the file formate aere given where mppliceble,
Usually, these structures can be found in  the directories
/usr/include or /usr/include/sys.

References of the type name(lM) refer to entries found in Section 1
aof the System Administration Reference Manual.
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A.OUT(4)

NAME
a.out - common assembler and link editor output

DESCRIPTION
The file name a.out is the output file from the assembler as(l) and
the link editor 1d{i). Both preograms will make a.out executable if
there were no errors in assembling or linking and no unresolved
external references.

A common object file consists of a file header, an X/05 system
header, 8 table of section headers, data sections, relocation
information, (optional) line numbers, a symbol table, and a string
table. The order is given below.

file header.
X/0% system beader,
Section 1 header.

Section n header.
Section 1 data.

Section n data.
Section 1 relocation.

Section n relocation.
Section 1 line numbers,
Section n line numbers.
Symbol teble.

String table.

The last three parts of an object file {line numbers, symbol table
and string table) may be missing if the program was linked with the
-g aption of 1d(1) or if they were removed by strip(l). Alsoc note
that the relocation information will be absent if there were no
unresolved external references after linking. The string table
exists gnly if the symbol table contains symbols with names longer
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than eight characters.

The sizes of each section <{contained in the header, discuss:s
below) are in bytes and are even.

When an a.,out file is lpaded into memory for execution, three
logical segments are set up: the text segment (executable code),
the data segment {initialised data followed by uninitialised, the
latter sctually being initialised to zeroes}, and a stack. On LSX
computers the text segment starts at leocation 0xB80000000.

The a.out file produced by 1d{l) by default contains two magic
numbers, in the file header and the X/05 system header. The
default values of these numbers are 0x150 and Oxl08 respectively.
The headers (file header, X/05 system header, and sectian headers}
are loaded at the beginning of the text segment and the text
immediately follows the headers in the user address space. The
first text address will equal the size of the headers, and will
vary depending wupen the npumber of section headers in the a.out
file.

In an a.out file with three sections {.text, .data, and .bss), tt
first text address is at 0x80000200. The text segment is not
writable by the program; if other processes are executing the same
a.out file, the processes will share a single text segment,

The data segment starts at 0x80c00000.

The stack begins at O0xBOfffffc and grows downwards {towards lawer
addresses). The stack is auvtomatically extended as required; its
maximum size is 512 kilobytes. The data segment is extended anly
as requested by the brk(2) system call.

The value of a word in the text or date portions that is not a
reference to an undefined external symbol is exactly the value that
will appear in memory when the file is executed. If a word in the
text involves a reference to an undefined external symbol, th
starage class of the symbol-table entry for that word will b
marked as an "external symbol™, and the section number will be se
ta zeroc. When the file is processed by the 1imk editor and the

extermnal symbal bhecomes defined, the vplue of the svmbaol will be
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added to the word in the file,

File Header

The format of the filehdr header is:

struct filehdr

{
unzigned short f_magic;
unsigned short f_nscns;

/* magic number */
/* pumber of sections */

long f_timdat; /* time and date stamp */
long f_symptr; /% file ptr to symtab */
long f_nsyms; /* # symtab entries */
unsigned short f_opthdr; /* sizeof(opt hdr) */
unsigned short f_flags; /* flags */
};
X/05 System Header
The format of the X/0S system header is:

typedef struct asuthdr
{

short magic; /*

short wvstamp; /*
lang tsize; f*
lang dsize; /*
long bsize; /¥
long entry; i

long text_start; /*
long data_start; /+
} ADUTHDR;

magic number */

version stamp */

text size in bytes, padded */
initialised data (.data) */
uninitialised data (.bss) */

entry point */

base of text used for this file */
base of data used for this file */
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Section Header
The format of the section header is:

struct senhdr

{

char s_nane[8];
long s_paddr;
long s_wvaddr;
long s_size;
long s_scnptr;
long s_relptr;
long s_lanoptr;

unsigned short s_nreloc;

unsigned short s_nlnno;
long s _flags;
};
Relocation

Object files have one relocation
reference in the text or data.
present, it will be in the follaowing

struct reloc

{
lang r_vaddr; /¥
lang r_symndx; /*
unsigned short r_type; /¥

/%
Vi
Vi
/*
i
Vi
I
/*
/%
/*

section name */

physical address ¥/

virtual address */

section size */

file ptr to raw data */
file ptr to relocation */
file ptr to line numbers */
# reloc entries */

# line number entries */
flags */

entry for each relccatable

If

relocation information is

format:

{virtual) address of reference +/

index into symbol table */
relocation type */

The start of the relocation information is s_relptr from the
section header. If there is no relocation information, s_relptr is

Zero.
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Symbol Table
The format of each symbol in the symbol table is:

#define SYMNMLEN B
wdefine FILNMLEN la
#define SYMESZ 18 /¥ the size of a SYMENT */

struct syment

{

union /* get a symbol name */
{
char _n_rame[SYMNMLEN]; /% name of symbol */
struct
{
leng _n_zeroes; /% == 0L if in string table */
leng _n_offset; /* location in string table */
} _n_n;
char * n_nptr[2]; /* allows overlaying */
bo_n;
long n_value; /* value of symbol */
short n_scnum; /* section number */
unsigned shart n_type; /* type and derived type */
char n_sclass; /* storage class */
char n_numaux j /* number of aux entries */

#define n_name _n._n_pame

#define n_zeroes _n._n_n._n_zeroes
#define n_offset _n._p_n._n_offset
#define n_nptr _n._n_pptril]

Some symbols require more information than a single entry; they are
followed by awuxiliary entries that are the same size as & symbol
entry. The format follows:

union suxent {
struct {
long x_tagndx;
union {
struct |
unsigned short x_lnno;
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unsigned short x_size;
} x_lnsz;
leng x_fsize;
} x_misc;
union |
struct |
long x_lnnoptr;
lang x_endndx;
}ox_fen;
struct {
unsigned shart x_dimen[DIMKUM];
} x_ary;
} x_fenary;
unsigned shart x_tvndx;
b x_sym;

struct |
char x_fname[FILNMLEN];
} x_file;

struct |
long x_scnlen;
unsigned shart x_nreloc;
unsigned short x_nlinno;
1 x_scn;
struct {
long x_tvfill;
unsigned short x_tvlen;
unsigned short x_tvran[2];
b ox_tv;

Indexes of symbol table entries begin at zero. The start of the
symbol table is f_symptr (from the file header) bytes from the
beginning of the file. If the symbol table is stripped, f£_sympir
is 0. The string table (if one exists) begins at F_symptr +
(f_nsyms * SYMESZ) bytes from the beginning of the file.
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SEE ALSO
as(1), cc{l), 1d{1), brk(2), filehdr{4}, 1ldfcn(4), linenum(4},
reloc(4), scnhdr{4)}, syms(4).
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ACCT(4)

NAME
acct - per-process accounting file format

SYNDPSIS E
#inelude <sys/acct.h>

GESCRIPTION )
files produced as a.result of calling acct(2) have records in the
form defimed by <sys/acct.h>, whose contents are:

typedef u_short comp L; /* "floating point® */
/*:13-bit fraction, 3-bit expanent */
struct acct

H
char  ac_comm[10]; /% Accountiry command nems */
cowmp_t acﬁutiﬁe; /¥ Accounting user time */
conp toac_stime; /% Accounting system time &/
comp toac_etime; /* Accounting elapsed time *®/
tire_t ac_biime; /* Beginming time #/
short  ec_uid; /* Accounting user ID %/
short ac_gid; /* Accounting group ID #/
shert  sCc_mea; /% average memoTy usage ¥/
coeg t oac_ioy /¥ number of cisk IO blocks */
dev_t ac_ttly; J# cortrol tyoe writer ¥/
char  ac_flag: /% Accounting flag */
char  ac_stat; /* KEXT Exit status ¥/
conp t acqyw;? /¥ KEXT blocks read or written 4/
b :
#define AFORK 01 ° © /% has executed fork, but no exeo */
#define ASU 02 - /% used superuser privileges */
#aefine ACCTF 0300 /* record type: 00 = acct */

in ac_flag, the AFORK flag is turned am by each fork(2) snd turned
T by an exec{2}. The ac_coms field is inherited from the parent
crocess and is reset by any exec. Bach time ths systen charoes the
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process with a clock tick, it also adds to ac_mem the current
process size, computed as fallows:

{data size) + {(text size) / {number of in-core processes usin
text)

The value of ac_men/{ac_stime+ac_utime) can be viewed as an
approximation of the mean process size, as modified by text-
sharing.

The structure stored in the file tacct.h, which resides with the
source files of the accounting commands, represents the total
accounting format used by the various accounting commands:

J*
* total accounting (for aecct period), also for day
*/

struct tacct {

uid_t ta_uid; /* userid */
char ta_name[B8]; /* laogin name #*/
float ta_cpul2]}; /* cum. cpu time, p/np (mins) */
float ta kcorel[2]; /% cum kcare-minutes, p/np */
float ta_con[2]; /* cum. connect time, p/np, mins */
float ta_du; /* cum, disk usage */
long ta pc; /* count of processes ¥/
unsigned short ta_sc; /% count of login sessions */
unsigned short ta_dc; /* count of disk samples */
unsigned short ta_fee; /* fee for special services */
I H
SEE ALSO

BUGS

acct(1M), acctcom(l}, acct(2).

The ac_mem value for s short-lived command gives little information
about the actual size of the command, because ac_mem may be
incremented while a different command {(e.qg., the shell) is bein~
executed by the pracess.
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NAME
aouthdr - optiomal aout header

SYNOPSIS
#include <aouthdr.h>

DESCRIPTION
An object file may contain an optional header, following the file
header described in  filehdr{4). OQObject files that have been
completely linked by 1g{1l) comtain this header; others do not. The
format of the opticnal beader is:

typedef struct aouthdr {

short magic; /% magic number */

short wvstamp; /* version stamp */

long tsize; /* text size in bytes, padded (.text}) */
long dsize; /* initialised data {.data) */

long bsize; /* uninitialised data (.bss) */

long entry; /¥ entry point */

long text_start; /* base of text used for this file */
long data_start; /* base of data used for this file */
} AOUTHDR;

SEE ALSO
a.gut{4), filéhdr{4).
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CORE(4)

NAME
core - format of memory image file

SYNOPSIS
#include <sys/param.m6f.h>
#include <sys/user.h>

DESCRIPTION
The X/05 System writes out a memory image of a terminated process
when any of various errars occur. See sigvec(?) for the list of
reasons; the most common are memory violations, illegal
instructions, bus errors, and user-generated quit signals. The
memory image is called "core” and is written in the process's
working directory (provided it can be; normal access controls
apply).

The maximum size of a core file is limited by setrlimit(2). Files
which would be larger than the limit ere not created.

The core file consists of the u. area, whose size (in pages) is
defined by the UPAGES constant in the <sys/param.mé8.h> file. The
u. area starts with a user structure as given in <sys/user.h>. The
remainder of the core file consists first of the data pages and
then the stack pages of the process image. The eamount of data
epace image in the core file is given (in pages) by the varisable
u_dsize in the u. area. The amount of stack image in the core file
is given (in pages} by the variable u_ssize in the u. ares.

in general the debugger sdb(l) is sufficient to deal with core
images.

SEE ALSO
sdh(l), sigvec(2), setrlimit(2}
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CPID(4)

cpio - format of cpie archive

DESCRIPTION

When the -c¢ option af cpio{l) is not wused, the file header
structure is:

struct {

short h_magic,
h_dev;

ushort h_ino,
h_mode,
h_uid,
h_gid;

short h_nlink,
h_rdev,

h_mtime[2],
h_namesize,
h_filesize[2];
char h_name[h_namesize rounded to word];
} Hor;

wWhen the -c option is used, the header information is described by:

sscanf{Chdr , "X60%60%60%60%60%60%60%60%1 1 10%60%11 110%™,
&Hdr.h_magic, &Hdr.h_dev, &Hdr.h_ino, &Hdr.h_mode,
&Hdr.h_uid, &Hdr.h_gid, &Hdr.h nlink, &Hdr.h_rdev,
&dlongtime, &Hdr.h_namesize,&Longfile,Hdr.h_name);

Longtime and Longfile are equivalent to  Hdr.h_mtime anc
Hdr.h_filesize, respectively. The contents of each file are
recorded in an element of the array of varving length structures,
archive, together with other items describing the file. Every
instance of h_magic contains the constant 070707 (octal). The items
h_dev through h_mtime have meanings explained in stat(2). The
length of the null-terminated pathname h_name, including the null
byte, is given by h_namesize (maximum length 256).
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The last record of the archive always contains the name TRAILER!!!.
Special files, directories, and the <{railer are recorded with
h_filesize equal to zerc.

SEE ALSO
cpio(l), find{1), stat{2}.
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DIR{4)

NAME
dir - format of directories

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

DESCRIPTION
A directory behaves exactly like an ordinary file, except that no
user may write into a directory. The fact that a file is a
directory is indicated by & bit in the flag word of its inode
entry; see fs(4). The structure of a directory entry as given in
the include file i=s:

A directory consists of some number of blocks of DIRBLKSIZ
bytes, where DIRBILKSIZ is chosen such that it can be
transferred to disk in & single atomic operation

(e.g. 512 bytes on most machines).

*
*
L 3
#*
*
* Each DIRBLKSIZ byte block contains some number of directory
* entry structures, which are of variable length.

* Each directory entry has a struct direct at the front of it,
* containing its inode number, the length of the entry,

* and the length of the name contained in the entry.

% These are followed by the name padded to a 4 byte boundary
* with null bytes. All names are guaranteed null termipated.

* The maximum length of a name in & directory is MAXNAMLEN.

*
*
*
*
*
*
*
*
*

The macro DIRSIZ(dp) gives the amount of space required to
represent & directery entry. Free space in a directory is
represented by entries which have dp->d_reclen > DIRSIZ{cdp).
Arl DIRBLKSIZ bytes in a directory block are claimed by the
directory entries. This usually results in the last entry in
a directory having a large dp->d_reclen. When entries are
deleted from a directory, the space is returned to the
previous entry in the same directory block by increasing its
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* dp->d_reclen. ITf the first entry of a directory block is free,
* then its dp->d_ino iz set to 0.

* Entries other than the first in a directory do not normally

* have dp->d_ino set to 0.

*/

#ifdef KERNEL

#define DIRBLKSIZ DEV_BSIZE
#else

#define DIRBLKSIZ 254
#endif

#define MAXNAMLEN 127

/*

* The DIRSIZ macro gives the minimum record length which will
* hold the directery entry. This requires the amount of space
* in struct direct without the d_pame field, plus encugh space
* for the name with a terminating null byte {(dp->d_namlen+l},
* rounded up to a 4 byte boundary.

*/
#undef DIR5I2
#define DIRSIZ{dp) \

((sizeaf (struct direct) ~ (MAXNAMLEN+1)) +
({{dp)->d_namlen+l + 3) &~ 3))

struct direct |
u_long d_ino;
short d_reclen;
short d_namlen;
char  d_name[MAXNAMLEN + 1};
/* typically shorter */
I

/* definitions for library routines operating on directories */

typedef struct _dirdesc {
int  ¢d_fd;
long dd_loc;
long dd_size;
long  dd_bbase:
long  dd_entno;
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long dd_bsize;
char  *dd_buf;
] DIR;

By convention, the first two entries in each directory are for .7
and "..". The first is an entry for the directory itself. The
second is for the parent directory. The meaning of *.." is modified
for the root directory of the master file system ("/"}, where "..”
has the same meaning as ".".

SEE ALSO
fs(4})
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NAME
dkinfo - structure of a disk partitien map

SYROPSIS
#include <{sys/dkinfo.h>

DESCRIPTION
A partition map is normally avezilable at a specified offset within
each disk drive. This map specifies the characteristics of each
disk partition. Generally, a file system is created for each
partition (the only partitions without the file system are the swap
area and "a”).

A partition map can be created or modified by means of the
discanf{1lM) utility,

Disk device drivers read the partition map when a device is first
cpened. If the partition map is absent, each driver uses a
default.

The partition map can be recognised at the specified position from
a "magic number”. The structure of the map is defined in

<sys/dkinfo.h>, and is equivalent to the following:

#define DK_MAGIC Ox1f397441 /* magic number */
#define DK_LEN 256 /* length of dkinfo record */

w#define FD_OFF  (daddr_t}24 /% dkinfo dick block begin offset #/
#define FD_MBOQTOFF {daddr_t)23 /* begin offset of mboot */
#define MBOOTSIZE (143-FD_MBDDTODFF) /* max size of mboot program */

#define MINBOOTPSIZE (MBOOTSIZE+FD MBOOTOFF)
/% min size of boot partition */

#define SIZE_20Mb (20000 * 1024 / DEV_BSIZE)

#define PBDOT ¢
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#define PROOT 1
#define PSWAP 2

#define DK_NAME 16 /* length of name label */
#define DK_MIN ] /¥ minor numbers available */
#define DK_SPARE 128 /* size of spare area */

#define DK_SZ40FF (daddr_t)7 /% "Std. #24” disk block offset */

struct partition {

lang p_cyl; /* cylinder begin offset */
long p_size; /* size of partition in disk blocks */
long p_block; /% block begin offset */

#define DK_MAPSI?E ({sizeaf (struct partition} * DK_MIN)

wdefine DK_L (sizeof (lang) * 3 + DK_MAPSIZE + DK_NAME + DK_SPARE)
#define DK_PAD (DK_LEN - DK_L) /% padding canstant */

struct dkinfo |

long dk_magic; /* magic number */

char dk_name[DK_NAME ]; /% name label of disk */
long dk_id; /* id number of disk */
long dk_root; /% partition containing */

/% ROOT FS &/

struct partition dk_p[DK_MIN]; /* partition table */

char dk_spare[DK_SPARE]: /* free for user use */

char dk_pad[DK_PAD]; /* padding ta 256 bytes - */
/* reserved */

H

/* Cyl 0 - Track 0 - Sector 7 */
/% "Standard 24" format. =/

#define 524_HEOFF 71 /* heads # (surfaces) */
w#define 524_CYLOFF 81 /* cylinders on disk */
#define $24_TRKOFF 85 /* sectors per track */
#define 524 SLOFF 88 /* sector length */

#define S24_PCYLOFF 130 /* pre-compensatian cylinder +/
#define S24_FIRSTST 91 /* first sector # */
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hote that the dk_root field of the dkinfo structure is used to flag
the partition that the bootstrapper will use as the root file
system.,

FILES
fusr/include/sys/dkinfo.h

SEE ALSD
disconf{1M)
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DUMP(4)

RAME
dump, dumpdates - incremental dump format

SYNOPSIS
#include <sys/types.h>
#include <sys/inode.h>
#include <dumprestor.hd>

DESCRIPTIDN
Tapes vsed by dump and restore(lM) contain:

a header record

two groups aof bit map records

a group of records describing directories
a group of records describing files

The format of the header record and of the first record of each
description as given in the include file <dumprestior.h> is:

#define NTREC 10
#define MLEN 15
#define MSIZ 4096

#define TS_TAPE
#define TS_INDDE
#define TS_BITS
#define TS_ADDR
wdefine TS_END
#define TS5_CLRI 6

#define MAGIC (int) 60011
#define CHECKSUM (int) B444é

Wb W b3

struct spcl {

int c_type;
time_t c_date;
time_t c_ddate;
int c_volume;
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daddr_t
ina_t
int
int
struct
int
char

b ospel;

c_tapea;

o_inumber;

c_magic;

¢_checksum;

dinpde c_dinade;
c_count;

c_addr [BSIZE];

NTREC is the number of 1024 byte records in a physicel tape block.
MLEN is the number of bits in a bit map word. MSIZ is the number of

hit map wards,

The 75_ entries are used in the c_type field to indicate what sort
of header this is. The types and their meanings are as follows:

TS_TAPE

T5_INODE

TS_BITS

TS_ADOR

TS_END

TS_CLRI

MAGIC

CHECKSUM

Tape volume label

A file ar directory follows, The ¢ dinode field is
a copy of the disk inode and contains bits telling
what sort of file this is.

A bit map follows. This bit map has a one bhit far
each inode that was dumped.

A subrecord of a file description. See c_addr
below.

End of tape record.

A hit map follows. This bit map contains a zero bit
for all inodes that were empty on the file system
when dumped.,

All header records have this number in c_magic.

Header records checksum to this valus,

The fields of the header structure are as follows:
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c_type
c_date
c_ddate
c_volume
c_tapea

c_inumber

c_magic

c_checksum

c_dinode

c_count

c_addr

The type of the header.

The date the dump was taken.

The date the file system was dumped from.

The current volume number of the dump.

The current number of this {1024-byte) record.

The number of the incde being dumpeg if this is of
type TS_INODE.

This contains the value MAGIC sbove, truncated as
needed.

This conteins whatever vaelue is needed to meke the
record sum to CRECKSUM,

This is a copy of the inode as it appears on the
file system; see fs{4).

The count of characters in c_addr.

An array of characters describing the blocks of the
dumped file. A character is zero if the bhlock
associated with that character was not present on
the file system, otherwise the character is non-
zero, If the block was not present on the file
system, no block was dumped; the block will be
restored as g heole in the file, If there is not
sufficient space in this record to describe all of
the blocks in a file, TS5_ADDR records will be
scattered through the file, each one picking up
where the last left off.

Each volume except the last ends with a tapemark (read as an end of

file). The

tapemark.

last wvolume ends with a TS_END record and then the
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FILES
/etec/dumpdates

SEE ALSD
dump(1M), restore{lM), fs(4), types{(5)
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FILEHDR(4)

NAME
fllehdr - file header for common object files

SYNOPSIS
#include <filehdr_h>

DESCRIPTION
Every cemmon object file begins with a 20-byte header. The
following C struct declaration is used:

struct filehdr

{
unsigned short f_megic ; /* magic number ¥/
unsigned short f_nscns ; /* number of sections */
long f_timdat ; /¥ time & date stamp */
long f_symptr ; /% file ptr to symtab */
long f_nsyms ; /% # symtab entries */
unsigned short f_ppthdr ; /* sizeof{opt hdr) */
unsigned short f_flags ; /¥ flags */

b

F_symptr is the byte offset into the file at which the symbol table
can be found. Its value can be used as the offset in fseek(35) to
position an I/0 stream to the symbol table. See aputhdr{4) for the
structure of the opticnal aout header. The valid magic number is:

#define MCGBMAGIC 0520 /* X/0S magic number */

i The value in f_timdat is obtained from the time(2) system call.
Flag bits currently defined are:

sdefine F_RELFLG 00001 /# relocation entries stripped +/
#define F_EXEC 00002 /¥ file is executable */

#define F_LNNO 00004 /* line numbers stripped */
#define F_LSYMS 00010 /* local symbols stripped */
#define F_MINMAL 00020 /* minimzl object Tile */
sdefine F_UPDATE 00040 /* update file, cgen produced */

FILEHDR{A)Y-1



#define F_SWABD
adefine F_ARLGWR
#define F_ARI2WR
#define F_AR32W
#define F_PATCH

SEE ALSOD

00100
00200
00400
01000
02000

/*
/&
/*
/*
/*

file is "pre-swabbed” %/
l6-bit DEC host */

32-bit OEC host */
non-DEC host %/

"*patch” list in opt hdr */

time(2}, fseek(3S), a.out{4d), aouthdr(a).
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FS(4)

NANE
fs, inode - format of file system volume

SYNOPSIS
#include <sys/types.hd>
#include <ufs/fs.h>
#include <ufs/inode.hd>

DESCRIPTION
Every file system starage volume (disk, nine-track tape, for
instance) has a common format for certasin vitel information, Every
such volume is divided into & certain number of blocks. The block
size is a parameter of the file system. Sectors 0 to 15 are
reserved,

The layout of the super block as defined by the include file
Cufs/fs.h> is:

pdefine FS_MAGIC Ox011954
struct fs {

struct fs *fs_link; /* linked list of file systems */

struct fs *fs_rlink; /¥ used for in-core super blocks */

daddr_t fs_sblkno; /* addr of super-block in filesys ¥/

daddr_t fs_cblkno; /* offset of cyl-hlock in filesys */

daddr_t fs_iblkno; /* offset of inode-blocks in filesys */

daddr_t fs_dblkno; /* offset of first data after cg */

lang fs_cgoffset; /* cylinder group offset in cylinder #/

lang fs_cgmask; /* used to calc mod fs_ntrak */

time_t fs_time; /* last time written */

long fs_size; /* number of blocks in fs %/

long fs_dsize; /% number of data blocks in fs +/

long fs_ncg; /% number of cylinder groups */

leng fs_bsize; /% size of basic blocks in fs */

long fs_fsize; /% size of frag blocks in fs */

long fs_frag; /* number of frags in a block in fs %/
/* these are configuration parameters */

long fs_minfree; /* minimum percentage of free blacks */
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/%

/*

Vi

/t

/¥

/%

Vi

/*

/%
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long fs_rotdelay; /* oum of ms for optimal next block */

long fs_rps; /* disk revolutions per second */
these fields can be computed from the others ¥/

long fs_bmask; /* Pplkaff” calc of blk offsets */
long fs_fmask; /* "fragoff” calc of frag offsets */
long fs_bshift; /* "1blkno” calc of logical blkno */
long fs_fshift; /* "numfrags” calc number of frags */
these are configuration parameters */

long fs_maxcontig; /* max number of contiquous blks */
lang fs_maxbpg; /* max number of blks per cyl group */
these fields can be computed from the others */

lang fs_fragshift; /* block to frag shift */

Iong fs_fsbtodb; /* fsbtodb and dbtofsb shift constant */
long fs_sbsize; /* actual size of super block */

long fs_csmask; /% csum block offset */

long fs_csshift; /* csum block number */

long fs_nindir; /* value of NINDIR */

leng fs_inopb; /* value of INOPB */

long fs_nspf; /* value of NSPF */

long fs_id[2] /* file system id */

long fs_sparecon[4]; /¥ reserved for future constants */
sizes determined by number of cylinder groups and their sizes */
daddr_t fs_csaddr; /* blk addr of cyl grp summary area */
long fs_cssize; /* size of cyl grp summary atea */
long fs_cgsize; /* ecylinder group size */

these fields should be derived from the hardware */

leng fs_ntrak; /* tracks per cylinder */

long fs_nsect; /* sectors per track */

long fs_spc; /* sectors per cylinder */

this comes from the disk driver partitioning */

leng fs_neyls /* cylinders in file system */

these fields can be computed from the others */

long fs_cpg; /* cylinders per group */

iong fs_ipg; /% ingdes per group */

loang fs_fpg; /* blocks per group * fs_frag */

this data must be re-computed after crashes %/
struct csum fs_cstotal; /* cylinder summary information */
these fields are cleared at mount time #/

char fs_fmed; /* super block modified flag #/
char  fs_clean; /* file system is clean flag */
char fs_ronly; /* mounted read-only flag */




char fs_flags; /* currently unused flag */
char fs_fsmnt[MAXMNTLEN];/* name mounted on */
/* these fields retain the current block allocation info */
long fs_cgrotor; /* last cg searched */
struct csum *fs_csp[MAXCSBUFS]:
/* list of fs_cs info buffers */
long fs_cpe; /* cyl per cycle in postbl */
short  fs_postbl[MAXCPG][NRPDS];
/* head of blocks for each rotatison */
long fs_magic; /* magic number */
u_char fs_rotbl[1]; /* list of blocks for each rotation */
/* actually longer */
i

Each disk drive contains some number of file systems. A file
system consists of a number of cylinder groups. Each cylinder group
nas inodes and data.

A file system is described by its super-block, which in turnm
describes the cylinder groups. The super-block is critical deata and
is replicated in each cylinder group to protect &gainst
cetastrophic loss. This is done at file system creation time. The
main superblock on disk is updated at each "sync™. But no critical
data is changed. Therefore the copies are not updated. They are
only referenced and updated after a disaster {(when using the b
option with the command fsck).

Addresses stored in inodes are capable of addressing fragments of
"blocks”, File system blocks of at most size MAXBSIZE can be
optiorally broken into 2, 4, or 8 pieces, each of which is
addressable; these pieces may be DEV_BSIZE, or some multiple of @
DEV_BSIZE unit.

Large files consist of exclusjvely large data blocks. To aveid
undue wasted disk space, the last data block of a small file is
allocated only as many fragments of a large block as are necessary.
The file system format retains only a single peinter to such &
fragment, which is a piece of a single large block that has been
divided. The size of such a fragment is determinable from
information in the inode, using the "blksize{fs, ip, 1lbn)" macro.
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The fiie system records the availability of space at the fragment
level; to determine block availability, aligned fregments are
examined.

The root inode is the root of the file system, Inode 0 can't be
used for normal purposes and historically bad blocks were linked to
inode 1, thus the roat inode is 2 (inode 1 is no longer used for
this purpose, however numerous dump tapes make this assumption, so
we are stuck with it)., The Iost+found directory is given the next
available inode when it is initially created by mkfs.

Fs_minfree gives the minimum acceptable percentage of file system
tlocks which may be free. If the freelist drops belaw this level,
only the super-user may continue to allocate blocks. This may be
set to 0 if no reserve af free blocks is deemed necessary, hawever
severe performance degradatiaons will be observed if the file system
is run at greater than 99% full; thus the default value of
fs_minfree is 10%.

Empirically the best trade-off between bDlock fragmentation and
overall disk wutilization at a loading of 90% comes with a
fragmentation of 4, thus the default fragment size is a fourth of
the block size.

Cylinder group related limits: €ach cylinder keeps track of the
availability of blocks st different rotational positions, so that
sequential blocks can be laid out with minimum rotational latency.
NRFDS is the number of rotational positions which are
distinguished. With NRPDS 8 ¢he resolution of the  summary
infarmation is 2ms far a typical 3600 rpm drive.

fs_rotdelay gives the minimum number of milliseconds to initiate
ancther disk transfer on the same cylinder. It is used in
determining the rotatianally optimal layout for disk blocks within
a file; the default value for fs_rotdelay is Zms.

Each file system has a statically allocated number of inodes. An
inode is allocated for each NBPI bytes of disk space. The inode

allocation strategy is extremely conservative.

MAXIPG bounds the number of inodes per c¢ylinder group, and is
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needed only to keep the structure simpler by having the only =
single variable size element (the free bit map).

N.B.: MAXIPG must be a multiple af INOPB(fs).

MINBSIZE is the smallest allowable block size. With a MINBSIZE of
40%6 it is possible to create files of size "2 to the power 327
with only two levels of indirection, MINBSIZE must be big encugh to
hold a cylinder group block, thus changes to (struct cg) must keep
its size within MINBSIZE. MAXCPG is limited only to dimension an
array in {struct cg); it can be made larger as long as that
structure's size remaina within the bounds dicteated by MINBSIZE.
Note that super blocks are never more than size SBSIZE.

The path name on which the file system is mounted is maintained in
fs_fsmnt., MAXMNTLEN defines the amount of space allocated in the
super block for this name. The limit ©on the amount of summary
information per file system is defined by MAXCSBUFS. It is
currently parameterized far a maximum of two million cylinders.

Per-cylinder group information is summarized in blocks allocated
From the first eylipder group’s data blocks. These blocks are read
in from fs_csaddr (size fs_cssize) in addition to the super block.

N.B.: sizeof {struct csum) must be a power of two in order for the
Pfs_cs” macro to work.

Super block for a file system: MAXBPC bounds the size of the
rotstionel 1layout tables and is limited by the fact that the super
block is of size SBSIZE. The size of these tables is inversely
proportional to the block size of the file system. The size of the
tables is increased when sector sizes are nct powers of tiwo, as
this increases the numbher of cylinders included before the
rotational pattern repeats (fs_cpe}. The size of the rotational
layout tables is derived from the number of bytes remaining in
{struct fs).

MAXBPG bounds the number of blocks of data per cylinder group, and
is 1limited by the fact that cylinder groups are at most one block.
The size of the free block table is derived from the size of blocks
and the number of remaining bytes in the cylinder group structure
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{struct cg).

Inpde: The inode is the focus of &ll file
system,

SEE ALS0Q
inade{4} <ufs/inode.h>
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FSPEC(4)

NAME
fspec - format specification in text files

DESCRIPTION

It is sometimes convenient to maintain text files on the X/DS
operegting system with non-standard tebs (that is, tabs that are not
set at every eighth column). Such files must generally be
converted to a standard format, frequently by replacing all tabs
with the appropriate number of spaces, before they can be processed
by operating system commands. A format specification occurring in
the first line of & text file specifies how tabs are to be expanded
in the remainder of the file.

A format specification consists of a sequence of parameters
separated by blanks and surrounded by the brackets <: and :>. £ach
parameter consists of a key letter, possibly followed immediately
by a value, The following parameters are recognised:

ttahs The t parameter specifies the tab settings for the file.
The value of tabs must be one of the following:

1. a 1list of e¢olumn numbers separated by commas,
indicating tabs set at the specified columns

2. a hyphen followed immediately by an integer n,
indicating tabs at intervals of n columns

3. a hyphen followed by the name of a "canned™ tab
specification

Standard tabs are specified by +t-8, or equivalently,
t1,9,17,25, etc.  The canned tabs that are recognised are
defined by the tabs(1l) command.

ssize The s parameter specifies a maximum line size. The value

of size wmust be an integer. GSize checking is performed
after tsbs have been expanded, but before the margin is
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prepended.

mmargin The m parameter specifies a number of speces to be
prepended to each line. The value of margin must be an
integer.

d The d parameter takes no value. Its presence indicates
that the line containing the format specification is to
be deleted from the converted file.

] The e parameter takes no value. Its presence indicates
that the current format is to prevail enly until ancther
format specification is encountered in the file.

Default values, which are assumed for parameters not supplied, are
t-8 and m0. TIf the s parameter is not specified, no size checking
is performed. If the first line of a file does not contain a
format specification, the abave defaults are assumed for the entire

file. The following is an example of a line containing a format
specification:

* (:15,10,15 572:> =

If a format specification can be disguised as a comment, it is not
necessary to code the d parameter.

SEE ALSO
ed(l), newform{l), tabs{l).
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FSTAB(4)

NAME
fstab, mntent - statie information about filesystems

SYNOPSIS
#include <mntent.h>

DESCRIPTION
The file /ete/fstab describes the filesystems and swapping
partitions used by the local machine. The system administrator can
modify it with a text editor. It is read by commands thst mount,
unmount, dump, restore, and check the consistency of filesystems;
also by the system when providing swap space. The file consists of
8 number of lines of the form:

fsname dir type opts freq passno
for example:
fdev/xyDa / 4,2 rw,noquota 1 2

The entries from this file are accessed wusing the routines in
getmntent(3), which returns & structure of the following form:

struct mntent {
char *mnt_fsname; /* fllesystem name */

char *mnt_dir; /* filesystem path prefix */
char *mnt_type; /% type ¥/

char *mnt_opts; /* options */

int mnt_freqg; /* dump freguency, in days %/

int wmnt_passno; /* pass number on parailel fsck */

b

Fields are separated by white space; a "#" as the first non-white
character indicates a coment.

The mnt_dir field is the full path name of the directery on which
the filesystem is to be mounted.
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The mnt_type field determines how the mnt_fsname and mni_opts
fields will be interpreted. Here is a list of the filesystem types
currently supported, and the way each of them interprets these
fields:

4,2 mnt_fsname must be a hlock special device.

nfs mnt_fsname is the path on the server of the directory to be
served {only valid if NFS is installed}.

swap mni_fsname must be a block special device swap partition.

If the mnt_type is specified as ignore then the entry is ignored.
This is useful to show disk partitions not currently used.

The mnt_ppts field contains a list of comma-separated option worda.
Some mnt_opts are wvalid for all filesystem types, while others

apply to a specific type only.

mnt_opts valid on ail file systems (the default is rw,suid):

™ read/write.
ro read-only.
suid set-uid execution allowed.

nosuid set-uid execution not allowed.

mnt_opts specific to 4.2 file systems (the default is noquata):
quota usege limits enforced.

naquota usage limits not enforced.

mrt_opts are specific to nfs (NFS) file systems and are only valid
if NFS is installed,

bg if the first attempt fails, retry in.the background.
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retry=n set number of failure retries to n.

rsize=n set read buffer size to n bytes.
weize=n set write buffer size to n bytes.
timeo=n set NFS timeout to n tenths of a second.

retrans=n set number of NFS retransmissions to n.

port=n set server IP port number to n.
soft return error if server doesn't respond.
hard retry request until server responds.

The defaults are:
fg,retry=1,timeo=7,retrans=4,port=NFS_PORY ,hard
with defaults far rsize and wsize set by the kernel.

The bg opticn causes mount to run in the background if the server’s
mountd(1M) does not respond. mount attempts each request retry
times before giving up. Once the filesystem is mounted, esch nfs
request wmade in the kernel waits timeo tenths of a second for a
response. If no response arrives, the timeout is multiplied by 2
ang the request is retransmitted. When retrans retransmissions
have been sent with no reply, a soft mounted filesystem returns an
error on the request and a hard mounted filesystem retries the
request, The number of bytes in @ read or write request can be set
with the reize and wsize options.

The field mnt_freq indicates how often each partition should be
dumped by the dump(lM} command {and triggers that command’s w
eption, which determines what filesystems should be dumped}. Most
systems set the wmnt_freg field to 1, indicating that filesystems
are dumped each day,

the final field, mnt_passno, is used by the consistency checking
program fsck(1M) to allow overlapped checking of filesystems during
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a reboot. All filesystems with mnt_pessno of 1 are checked first
simultaneously, then all filesystems with mnt_passne of 2, and so
on. It is usual to make the mnt_passmo of the root filesystem have
the wvalue 1, and then check cne filesystem on each available disk
drive in each subsequent pass, untll all filesystem partitions are
checked.

The /etc/fstab file is read only by programs and never written; the
system administrator must maintain it manually, The order of
records in /etc/fstab is important because fsck, mount, and umount
procegss the file sequentially; filesystems must appear after
Filesystems within which they are mounted.

FILES
/etc/fatab

SEE ALSD
getmntent(3), fsck{1lM), mount(1M}, umount(1lM)
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NAME

GETTYDEFS(4)

gettydefs - speed and terminal settings used hy getty

DESCRIPTION

The /ete/gettydefs file contains information used by getty(lM} to
set up the s=speed and terminal settings for e line. It supplies
information on what the login prompt should look 1like. It &alsc
supplies the s=speed to try next if the user indicates that the
current speed is not correct, by typing a <break> character.

Each entry in /fetc/gettydefs has the following format:
label# initial-flags # final-flags # legin-prompt #next-label

Each entry is followed by a blank line, Lines that begin with # are
ignored and may be used to comment the file. The format fields can
contain quoted characters of the form \b, \n, \c, etc., as well as
\nnn, where nnn is the octal value of the desired charecter. The
fields are:

label This is the string against which getty{lM} tries to
match its second argument. It is often the speed at
which the terminal is supposed to run, e.g., 1200,
but it needn’t be. If getty(1lM) is called without a
second argument, then the first entry of
Jetc/gettydefs is used, thus making the first entry
of /etc/gettydefs the default entry. The first
entry is also used 1if getty(lM} can’t find the
specified lspel. If /Jetc/gettydefs itself is
missing, there is one entry built into the command
which will bring up a terminal at 300 baud.

initial-flags These flags are the initial dpctl{2} settings to
which the termipal is tc bg set if a terminal type
is not specified to  getiy{iM). Getty(1M)
understands the symbolic nemes specified in
Jusr/include/sys/termio.h (see termio(7)). Normally
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anly the speed flag is required in the initigl-
flags field. Cetty(lM) automatically sets the
terminal to raw input mode and takes care of most
of the other flags. The initisl-flag settings
remain in effect until getty(1M) executes lagin{l}.

final-flags These flags take the same values as the initial-
flags and are set just before getiy{iM) executes
login(l). The speed flag is again required. The
composite flag SANE takes care of most of the other
flags that need tp be set sa that the processor and
terminal communicate in a rational fashion. The
other two commonly specified final-flags are TAB3
(tabs are sent to the terminal as spaces) and HUPCL
(the line is hung up on the final close).

login-prompt This entire field is printed as the login-prompt.
White-space characters (space, tab, and new-line)
are included in this field, unlike the other
fields, in which white space is ignored.

next-label This field indicates the next entry label in the
table that getty(1M) should use if the user types a
{break> ar the input cannot be read. Usually, a
series of speeds are linked together in a t¢losed
set. No matter where the set is entered, the
correct speed can be cbtained. For example, 2400 is
linked to 1200, which in turn is linked to 300,
which finally is linked to 2400.

After making or modifying '/etc/gettyqefs, it is strongly
recommended that the file be run through getiy(lM) with tha check
option to be sure there are no errors.

FILES
/etc/gettydefs

SEE ALSO
getty(1IM), termio(7), lagin{l), ioctl(2).
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NAME

GROUP(4)

group - group file

SYNDPSIS

J/etc/qroup

DESCRIPTION

Group centains for each group the following information:
group name
encrypted password
numerical group ID
a comma separated list of all users allowed in the group

This is an ASCII file. The fields are separated by colons; each
group is separated from +the next by & new-line. If the password
field is null, no password is demanded.

This file resides in the /etc directory. Because of the sancrypted
passwords, it can and does have general read permission and can be
used, for example, to map numerical group ID’s toc names,

A group file cen have a line beginning with a plus {(+), which means
to incorporate entries from the yellow pages. There are two styles
of + entries: All by itself, + means to insert the entire contents
of the yellow pages group file at that point; +neme means to insert
the entry {if any) for name from the yellow pages &t that point. If
a + entry has a non-null password or group member field, the
contents of that field will override what is contained in the
yellow pages. The numerical group ID field cannot be overridden.
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EXAMPLE

+myproject:::hill, ateve

+:
If these entries appear at the end of a group file, then the group
myproject will have members bill and steve, and the password and
group ID of the yellow pages entry for the group myproject. All the
groups listed in the yellow pages will be pulled in and placed
after the entry for myproject.

FILES
/ete/graup
/etc/yp/group

SEE ALSG
setgroups(2), initgroups{(3}, crypt{3), passwd(l), passwd(4}

BUGS
The passwd(l) command won’t change group passwords.
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INITTAB(4) s

NAME
inittab - seript for the init process

DESCRIPTION
The fete/inittab file supplies the script for init(1M) to perform
as 8 general process dispatcher. The process thet constitutes the
wajority of init’'s process dispatching activities is the line
process /ete/getty, which initiates individual terminal lines.
Other processes typically dispatched by init are daemons and the
shell,

NOTE: Within this section, the term init always refers to the
program described in init{1M),

The inittab file is composed of entries that are position-
dependent and have the following format:

id:rstate:action:process

Each entry is delimited by a new-line; however, a backslash (\}
preceding a new-line indicates & continuation of the entry. Up to
512 characters per entry are permitted. Commenis may be inserted
in the process field using the sA{l) comnvention for comments.
Comments for lines that spawn gettys are displayed by the who(l)
command, It is expected that they will contain socme information
about the line such as the location. There are no limits {(other
than maximum entry size) imposed on the number of entries within
the inittab file. The entry fields are:

id This field is 1 to 4 characters used to uniguely identify
an entry.

rstate This field defines the run-level in which this entry is
to be processed. Run-levels effectively correspond to a
configuration of processes in the system. That is, each
process spawned by init is assigned e run-level or run-
levels in which it is allowed to exist. The run-levels
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action
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are represented by a number ranging from 0 through &. As
an example, if the system is in run-level 1, only those
entries having a 1 in the rstate field will be processed

When init is requested to change run-levels, al.
processes which do not have an entry in the rstete fiels
for the target run-leve] will be sent the warning sigpal
{SIGTERM) and allowed a 20-second grace period before
being forcibly terminated by a kill signal (SIGKILL}.
The rstate field can define multiple run-levels for a
process by selecting more than one run-level in any
cembipation from ©0-6. If no run-level is specified,
action will be taken on this process for all run-levels,
0-6. There are three other values, @&, b, and ¢, which can
appear in the rstate field, even though they are not true
run-levels, Entries which have these characters in the
rstate field are processed only when the telinit (see
init{1M)) process requests them to be run (regardless of
the current run-level of the system). They differ from
run-levels in that the system is only in these states for
as lang as it takes to execute all the entries associated
with the states. A process started by an a, b, or
command is not killed when init changes levels. They are
anly killed if their line in fetc/inittab is marked off
in the scticn field, their line is deleted entirely from
Jete/inittal, or init goes into the SINGLE USER state.

Key wards in this field tell init how to treat the
process specified in the process field. The actions
recagnized by init are as follows:

respawn If the process does not exist, Init is to
start the process, not wait for its
termination (continue scanning the Inittab
file), and, when it dies, restart the
process, If the process currently exists
init 1is to do nothing and continue scanning
the injttab file.

wait When init enters the run-level that matches
the entry's rstate, it is to start the
process and wait for its termination. All



DORCE

boot

bootwait

powerfail

powerwait

of f

subsequent reads of the inittab file while
init is in the same run-level will cause
init to ignore this entry.

When injt enters a run-level that matches
the entry’s rstate, it 1is to start the
process, nhot wait for its termination and,
when it dies, not restart the process. If a
new run-ievel is entered when the process is
still running, the program will not be
restarted.

The entry is to be processed only at init's
boot-time read of the inittab file. Init is
to start the process, not wait for its
termination, and, when it dies, not restart
the process. In order for this instruction
to be meaningful, either the rstate should
be the default or it must match init’s
run-level at boot time. This action is
useful for an initialization function
following a hardware reboot of the system,

The entry is to be processed only at init’s
boot-time read of the inittab file. Init is
to start the process, wait for its
termination, and, when it dies, not restart
the process.

Init is to execute £{he process associeted
with this entry only when it receives a
powerfail signal (SIGPWR; see signal(2)).

Init is to execute the process associasted
with this entry only when it receives a
powerfail signal {SIGPWR) and is to wait
until the process terminates  before
continuing any processing of inittab.

If the process associated with this entry is
currently running, Jnit is to send the
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warning signal {SIGTERM) and wait 20 seconds
before forcibly terminating the process via
the kill signal (SIGKILL). If the process is
nonexistent, init is to ignore the entry.

ondemand This instruction is really a synonym far the
respawn action. It is functionzlly identical
to respawn but is given a different keyword
in order to divorce its association with
run-levels. This is used only with the a, b,
or ¢ values described in the rstate field,

initdefault An entry with this action is scanned only
when ipit is initially invoked., [Irit uses
this entry, if it exists, to determine which
run-Jevel to enter initially. It does this
by taking the highest run-level specified in
the rstate field and wusing that as its
initisl state. If the rstete field is empty,
this is interpreted as 0123456 and init will
enter run-level 6. If the initdefault entry
is 8, imit will start in the SINGLE USER
state., If init doesn’t find an initdefault
entry in Jetc/inittab, it will request an
initial run-level from the user at reboot
time.

sysinit Entries of this type are executed before
init tries te access the console, It is
expected that this entry will be only used
to initialise devices on which init might
try to ask the run-level question. These
entries are executed and waited for before
continuing.

This is a sh command to be executed. The entire process
field is prefixed with exec and passed to a forked sh as
sh -c 'exec command’. Ffor this reason, any legal sh
syntax can appear in the the process field. Comments can
be inserted with the syntax:

; #comment




FILES
Jatc/inittab

SEE ALSD
getty(1M}, init(1M), sh(l}, who(l), exec{2), open(2}, signal(Z}.
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RAME

inode - format of an inode

SYROPSIS

#include <sys/types.h>

#include <ufs/inode.h>

DESCRIPTIGR

INODE(4)

An inode has the following structure.

/* Inode structure es it appears on & disk block. */

#define
#define

NDADDR 12
NIADDR 3

struct dinode

{
tishort
short
short
shart

di_mode;
di_nlink;
di_uid;
di_gid;

quad di_size;

time_t

di_atime;

long di_atspare;

time_t

di_miime;

long di_mispare;

time_t

di_ctime;

long di_ctspare;

daddr_t
daddr_t

long di_

di_db[NDADDR];
ic_ih[NIADDR];
filags;

long g¢i_blocks;
long di_gen;

union |

/i
/*

Vi
/¥
Vi
/*
/*
FAd

/*
Vi

/*
/*
/x
/l-
/*

long di_spare[a];

short di_ff[8];

direct addresses in inode */
indirect sddresses in inode */

0: mode and type of file */
2: number of links to file */
&3 pwner's user id */

6: owner’s group id */

8: number of bytes in file */
16: time last accessed */

24: time lest modified */

32: last time incde changed */
40: disk block addresses */

B8: indirect blocks */

100: status, currently unused */

104: blocks actually held */
10R: generation number */

/* Used when type is FIFO #/
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| i_spfifao;
b

fdefine di_rdev di_db[0Q]

for the meaning of the defined types ushort, quad, daddr_t and
time_t, see types(S).

There is a unique inode allocated in memcry for each active file,

each current directory, each mounted-on file, text file, and the
root. An inode is "named” by its device/iL-number pair.

FILES
/usr/include/ufs/inode.h

SEE ALSO
stat({2), fs(a), types(5).
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NAME
ldfen - common object file accese routines

SYNOPSIS
#include <stdio.h>
#include <{filehdr.h>
#include <ldfcn.h>

DESCRIPTION

The common object file access routines are a collection of
functions for reading an cbject file that is in common object file
form. Although the calling program must know the detailed structure
of the parts of the cbjlect file that it processes, the routines
effectively insulate the calling preogram from knowledge of the
overall structure of the object file, The interface between the
celling program and the cbject file access routines is based an the
defined type LDFILE (defined as struct ldfile), 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 sre members of an archive file,

The function Idopen{3X) allocates and initiaslises the LDFILE
structure and returns a pointer to the structure to the rcalling
program. The fields of the LDFILE structure may be accessed
individually throcugh macros defined in <ldfen.h> and contain the
following information:

LDFILE *ldptr;

TYPE{ldptr) The file magic number, used to distinguish between
archive members esnd simple object files.

I0PTR{1ldptr) The file poipter returned by Ffopen(3S) and used by
the stendarg input/output functions.
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OFFSET{ldptr) The file address of the beginning of the abject
file; the offset is non-zero if the object file is
a mamber of an archive file.

HEADER{1ldptr) The file header structure of the object file.

The object file access functions may be divided into four
categories:

1. Functions that open or clase an aobject file

ldapen(3X} snd ldaopen
open a cammon abject file

ldclose(3X) and ldaclose
close a common abject file

2. Functions that read header or symbol table information

ldahread(3X)
read the archive header of a member of an archive file

1dfhread(3X)
read the file header of a camman object file

ldshread{3X}) and ldnshread
read a section header of a common object file

ldtbread{3x}
read a symbal table entry of a common object file

ldgetname( 3N}
retrieve a symbel name from a symbol 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 faor a
particular section,
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ldohseek(3X)
seek to the optional file header of a common object file

ldsseek(3X) and Idnsseek
seek to a sectien of a common object file

ldrseex(3X) and ldnrseek
seek to the relaration information for a section of a common
object file

ldlseek(3X) and ldnlseek
seek to the lime number information for & section of & common
object file

ldtbseek(3X)
seek ta the symbol table of a comman abject file

4., The function Idthindex{3X) which returns the index of a
particular common object file symbol table entry.

These functions are described in detail in the manual pages
identified for each function, All the functions except ldopen,
ldaopen, and ldtbindex return either SUCLCESS or FAILURE, which
are constants defined in <ldfen.h>. Ldopen and Idacpen both
return pointers to e LDFILE structure.

MACROS
Additional access to an abject file is provided through a set of
macros defiped in <ldfen.h>, These macros parallel the standard
input/output file reading and manipulating functions, transleting a
reference of the LDFILE structure into a reference to its file
descriptor field,

The following macros are provided:

GETC(1ldptr}
FGETL(ldptr)
GETW(1ldptr}
UNGETC(c, ldptr)
FGET5(s, n, ldptr}
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FREAD{{char *) ptr, sizeof (*ptr), nitems, ldptr)
FSEEK({ldptr, offset, ptrname)

FTELL{1ldptr}

REWIND{ ldptr}

FEOF{ldptr}

FERROR( ldptr}

FILENG(1ldptr)

SETBUF (ldptr, buf)

5TROFFSET{ldptr)

The STROFFSET macro calculates the address of the string table in a
X/05 object file. See the manual entries for the corresponding
standard input/output librery functions for details an the use of
these macros, (The functions are identified as 35 in Section 3 of
the € Language Reference Manual).

The program must be loaded with the object file access routine
library libld.a.

WARNINGS
The macro FSEEK defiped in the header file <ldfen.h> translates
into a call to the standard input/output function fseek(3%). FSEEK
should rot be used to seek from the end of an archive file since
the end of an archive file may not be the same as the end of ane of
its pbject file members,

SEE ALSO
fopen(35), fseek{35), ldahread(3X), idclose{(3X}, 1dfhread(3X),
ldgetname{3X), ldiread(3X}, ldlseek(3X), ldohseek{3X), ldopen{3X),
ldrseek(3X), ldlseek{3X}, ldshread{3X}, ldtbindex(3X),
ldtbread(3X), ldtbseek{3X)}.
Comman Object File Format, by 1. S. Law.
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NAME
linenum - line number entries in a common object file

SYNOPSIS _
#include <linenum.h>

DESCRIPTION
The C compiler generates an entry in the object file for each LC
source line on which & breskpoint is possible {when inveked with
the -g option; see cc(l)). Users can then reference line numbers
when using the sppropriate software test system (see sdb(1)}. The
structure of these line number entries appears below.

atruct lineno

{
union
{
long 1 _sysndx ;
long 1_paddr ;
} 1 addr ;
unsigned short 1_lnno ;
b

Humbering starts with cne for each function. The initial line
number entry for a function has I_lnno equal to zero, end the
symbal table index of the function’s entry is in Il_symndx.
Otherwise, 1_lnno is non-zergp, and I _paddr is the physical address
of the code for the referenced line. Thus the overall structure is
the following:

1_addr 1_lnno
function symtab index 0

physical address line
physical address line
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function symteb index @
physical address line
physical address line

.

SEE ALSO
ce{l), sdb(l), a.out{s).
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MTAB(4)

IAME
/etc/mtab - mounted file system table
SYNOPSIS
#include <mntent.hd>
DESCRIPTION
Mtab resides in the /etc directory, and contains a +table of
filesystems currently meunted by the mount command. Umount removes
entries from this file.
The file contains a 1line of information for each  mounted
filesystem, structurally identical to the contents of /etc/fstab,
described in fstab{4). There are a number of lines of the form:
fsname dir type opts freq passno
for example:
Jdev/xy0s / 4.2 rw,noguota 1 2
The file is accessed by programs using getmntent{3), and by the
system administrator using a text editor.
FILES
/etc/mtab
SEE ALSO

getmntent{3), fstab(4), mount(1M)
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HAME

PASSWD(4)

passwd - password file

SYNOPSIS

Jetc/passwd

DESCRIPTIDN

The passwd file contains for each user the following information:

name liser’s login name - cantains no upper case characters
and must not be greater than eight characters long.

password encrypted password

numerical user ID
This is the user’s ID in the system and it must be
unique.

numerical group ID
This is the number of the group that the user belongs
to.

user’s real name
In some versions of UNIX, this field also contains the
user’s office, extension, home phone, and so on. For
historicel reasons this field is called the GCOS field.

initial working directory
The directory that the user is positioned in when (s}he

logs in - this is known as the "home” directory.

shell program to use as Shell when the user logs in.

The user’s real name field may contain "&", meaning "insert the
login name”.

The password file is an ASCII file. Each field within each user’s
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entry is separated from the next by a colon. Each user is separated
from the next by a new-line. If the password field is null, no
password is demanded; if the Shell field is null, /bin/sh is used.

The passwd file can also bave lines beginning with a plus {+),
which means "incorporate entries from the yellow pages”. There are
three styles of + entries: all by itself, + means to insert the
entire contents of the yellow pages password file at that point;
+name means to insert the entry (if any) for name from the yellow
pages at that point; +@name means to insert the eptries for all
members of the network group name at that point. If a + entry has
non-null passward, directory, gecos, or shell fields, they will
override what is contained in the yellow pages. The numerical user
ID and group ID fields cennot be overridden.

EXAMPLE
Here is a sample /etc/passwd Fila:

root:q.e)zTowBicF.:10:10:Ged:/: fbin/csh
tut:6k/TKCFRPNYXg:508:10:Bill Futhill:/usr2/tut:/bin/csh
+john:

+fdocumentation:no-login:

+:::Guest

In this example, there are specific entries for users root and tut,
in case the yellow pages are out of order. The user will have his
password entry in the yellow peges incorporeted without change;
anyone in the netgroup documentation will have their password field
disabled, and anyone else will be able to log in with their wsual
password, shell, and home directory, but with a gecos field of
Luest.

The password file resides in the /ete directory. Because of the
encrypted passwords, it has general read permission and can be
used, for example, to map numerical user ID’s to names.

Appropriate precautions must be taken to lock the /etc/passwd file

against simultansous changes if it is to be edited with s text
editor.
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FILES
/etc/passwd

SEE ALSD
getpwent(3), login(l), crypt(3), passwd(l}, group{4)
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PROFILE(4)

NAME
profile - setting up an envircnment at login time

DESCRIPTION
If a user’s login directory contains a file named .profile, that
file will be executed (via the shell’s exec .profile} before the
user's session begins; .profile is handy for setting exported
environment variables and terminal modes. If the file /etc/profile
exists, it will be executed for every user before the .profile. The
following example is typical:

# Make some environment variables global

export MAIL PATH TERM

# Set file creation mask

umask 22

# Tell me when new mail comes in
MAIL=/usr/mail/myname

# Add my /bin directory toc the shell search sequence
PATH=$FATH: $HOME /bin

# Set terminal type

echo "terminal: \c™

read TERM

case $TERM in
300) stty cr2 nlQ tabs; tabs;;
300s) stty cr? nl{ tabs; tebs;;
450) stty cr2 nl0 tabs; taebs;:
hp) sttty crD nl0 tabe; tabs;;
745]1735) stty crl nll -tabs; TERM=745;;
43} stty crl nl0 -tabs;;
4014]tek) stty er0d nl0 -tabs ffl; TERM=4014; echo "\33;";;
*) echo "$TERM unknown®:;

esac

ILES
$HOME/ .profile
/ete/profile
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SEE ALSO
env{l), login{l), mail(l), sh(l), stty(l), su(l), environ{(5)},
term(5).
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NAME

RELOC(4)

reloc -~ relocation information for a common object file

SYNOPSIS

#include <reloc.h>

DESCRIPTION

Object files have one

reference

in the text

relocation entry for each rtelocatsble
or data. If reloccation information is

present, it will be in the following format.

gtruct

long
long
unsigned short

}

e

reloc

r_vaddr ;
r_symx 3

* Al: generics
* reloc. already performed to symbol in the same section

*/
#define

/*

R_ABS

* LSX Processors

*

®/
#define
#define
#define
#define
#define
#define

R_RELBYTE 017
R_RELWORD 020
R_RELLONG 021
R_PCRBYTE 022
R_PCRWORD 023
R_PCRLONG 024

/* {virtual) address of reference ¥/
/* index into symbol table */

r_type ; /¥ relocation type %/

¢
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As the 1link editor reads each input section and performs
relocation, the releccatian entries are read. They direct haw
references found within the input section are treated.

R_ABS The reference is absalute, and no relocation is
necessary. The entry will be ignored.

R_RELBYTE A direct 8-bit reference to a symbol's wvirtual
address.

R_RELWORD A direct 16-bit reference to a symbol’s wvirtual
address.

R_RELLONG A direct 32-bit reference to a symbol's virtual
address.

R_PCRBYTE A "PC-relative” 8-bit reference ta a symbol’s

virtual address.

R_PCRWORD A "PC-relative” 16-bit reference to a symbol’s
virtual address.

R_PCRLONG A "PC-relative” 32-bit reference toa & symbol’s
virtual eddress.

Other relocation types will be defined as they are needed.

Relocation eniries are generated automatically by'tha assembler and

automatically wutilized by the 1link editor. A link editor option
exlsts for removing the relocation entries from an ohject fils.
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SEE ALSOD
1d{1), strip(l), a.out(4), syms{4).
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SCNHDR(4)

HAME
scnhdr -~ section header for a common object file

SYNOPSIS
#include <scnhdr.h>

DESCRIPTION
Every common object file has & table of section headers to specify
the layout of the data within the file, Each section within an
object file has its own header. The [ structure appeare below,

struct scnhdr

{
char s_name[B]; /* section name */
long s_paddr; /% physical addregs */
long &_vaddr; /* virtual address */
long s_size; /% section size %/
long s_scoptr; /* file ptr to raw data %/
long s_relptr; /* file ptr to relocation */
long 8_ilnnoptr; /* file ptr to line numbers */
unsigned short s_nreloc; /* # reloc entries */
unsigned short s_nlnno; /* # line number entries %/
long s_lags; /* flags */

File pointers are byte offsets into the file; they can be wused as
the offset in & call to fseek(35). If a section is initialised, the
file contains the actusl bytes. An uninitialised section is
somewhat different. It has a size, symbols defined in it, and
symbols that refer to it, but it can have no relocation entries,
line numbers, or data. Consequently, an uninitislised section has
no raw deta in the abject file, and the values for s_scnptr,
s_relptr, s_lnnoptr, s_nreloc, and s_nlnno are zero.

SEE ALSQO
1d(1), fseek(35), a.out{4).
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SHLIB(4) s

NAME
shlib ~ format of the shared library description file

DESCRIPTION
The "/etc/shlib” file is used to specify the binding between each
numeric library code identifier available and the path name of the
file thet contains the corresponding shared library module within
the machine.

The file is a regular text file. Its format is very straight-
farward. It is made of non-empty lines, separated by a new-lipe
character, Each line in the file contains the ordered pair:

numeric-code pathname

The numeric-code field is a decimal string that specifies the
unigue identifier for the library. The pathname is the absolute
pathname of the shared library medule within the file system. The
two fields are separated by one or more blanks or tabs.

Note that the numeric c¢ode specified for the library must be
consistent with the one specified in the library description file

when the library is generated (see L5X X/05 Programmer Guide}.

FILES
Jetc/shlib

SEE ALSO
LSX X/05 Programmer Guide.
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SYMS(4) e

RAME
syms ~ common object file symbol table format

SYNOPSIS
#include <syms.h>

DESCRIPTION
Comman object files contein information teo support symbolic
software testing (see sdb{(l)). Line number entries, linerum{4), and
extensive symbolic informetion permit testing at the C source
level. Every object file’s symbol table 1is organized as shown
below.

Filename 1.
Function 1.
Local symbsols for function 1.
Function 2
Local symbhols for functien 2.

Static externs for file 1.

Filename 2.
Functiaon 1,
Local symbols for functien 1.
Function 2.
Local symbols for function 2.

Static externs far file 2.

Defined global symbols.
Undefined global symbols.

The entry for z symbol is a fixed-length structure. The members of

the structure hold the name {null padded), its value, and other
information. The C structure is given below.
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#define  SYMNMLEN 8
#define  FILNMLEN la

struct syment

{

union /* ways to get a symbal name*/

{
char _n_name[SYMNMLEN] ; /% names less than 8 chars. #*/
struct /% names 8 char or more*/
{

long _n_zeroes; /* == 0L when in string table*/
long _n_offget; /* location of name in table */
} _h_n;
char * _n_nptr(2]; /* allows overlaying */
}_m;

long n_value ; /* value of symbaol */
short n_scnus ; /* section number */
unsigned short n_type ; /* type and derived type */
char n_sclass ; /* storage clasg */
char n_nueaux ; /* number of aux entries */

}s

#define n_name _N._n_namse

#define n_zeroes _R._n_n._n_zeroes

#define n_offset _n.n_n._n_offset

#define n_nptr _n._n_nptr[1]

Meaningful wvalues and explanations for them are given in both
symg.h and Common Object File Format. Anyone who needs to lnterpret
the entries should seek more informatien in these sources, Some
symbols require more information than a single entry; they are
followed by auxiliary entries that are the same size as a symbol
entry. The format follows.

union auxent

{
struct
{
long x_tagndx;
union
{
struct
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unsigned short x_1nno;
unsigned short x_size;

} x_lnsz;
long x_fsize;
} x_misc;
union
{
struct
{
Iong  x_lnnoptr;
long x_endndx;
) x_fon;
struct
{
unsigned short x_dimen[DIMNUM];
} X_ary;
} x_fcnary;
unsigned short x_tvedx;
} x_sym;
struct

{
char x_fname[FILMMLEN};
1 x_file;
struct
{
long x_scnlen;
unaigned short x_nreloc;
vnsigned short x_nlinno;
} x_scn;

atruct
{
long x_tvfill;
unsigned short x_tvlen;
unsigned short x_tvran[2];
Y ox_tv;

b

Indexes of symbol table entries begin at

Zera.
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SEE ALS0
sdb{1l}, a.out{4), Linenum(4).
Common Dbject File Format by I. 9, Law.

WARNING
In the LSX machines, and others in which longs are equivalent +to
ints (such as the VAX), the longs are converted to ints in the
compiler to minimise the complexity of the compiler code generator.
Thug it 1s not possible to determine from the symbol table which

symbols were declared as Jongs and which as ints.

SYMS(4)-4



TAR(4) ==

NAME
tar - tape archive file format

DESCRIPTION
Tar, {the tape archive command) dumps several files into one, in &
medium suitable for transportation.

A "tar tape” or file is a series of blocks, Each block is of size
TBLOCK. A file on the tepe is represented by a header block which
describes the file, followed by zeroc or more blocks which give the
cantents of the file. At the end of the tape are two blocks filled
with binary zeros, as an end-of-file indicator.

The blocks are grouped for physical 1/0 operations. Each group of
n blocks ({where n is set by the D keyletter on the tar(l) command
line - default is 1 block, maximum is 20 blocks} is written with &
single system <c¢all; on nine-track tapes, the result of this write
is a single tape record. The last group is always written at the
full size, so blocks after the two zero blocks contain random data.
On reading, the specified or default group size is used for the
first read, but if that read returns less than a full tape block,
the reduced block size is used for further reads.

The header block looks like:

#define TBLOCK 512
#define NAMSIZ 100

union hblock {

char dummy[TBLOCK];

struct header {
char name[NAMSIZ];
char mode[8];
char uid[8];
char gid[8];
char size[12];
char mtime[12];
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char chksum[8];

char linkflag;

char linkname[NAMSIZ];
} dbuf;

Name is a null-terminated string. The cther fields are zero-filled
octal numbers in ASCII. Each field (of width w} contains w-2
digits, a space, and a null, except size and mtime, which do not
contain the trailing null. Name is the npame of the file, as
specified on the tar command line. Files dumped because they were
in a directory which was npamed in the command line have the
directory name as prefix and /filename as suffix. Mode is the file
mode, with the +top bit masked off. Uid and gid are the user and
group numbers which own the file. $ize is the size of the file in
bytes. Links and symbolic links are dumped with this field
specified as zero. Mtime is the modification time of the file at
the time it was dumped., Chksum is a decimal ASCII value which
represents the sum of ail the bytes in the header block. When
calculating the checksum, the chksum field is treated as if it were
al) blanks., Linkflag is ASCII "0” if the file is "normal” or a
special file, ASCII ”1" if it is a bhard link, and ASCIT »2* if ii
15 a symbolic link. The name lipked to, if any, is in linkname,
with a trailing null, Unused fields of the header are binary zeros
{and are included in the checksum}.

The first time a given inode number is dumped, it is dumped as a
regular file., The second and subsequent times, it is dumped as s
link instead. Upon retrieval, if a link entry is retrieved, but not
the file it waa linked to, an errar message is printed and the tape
must be manually re-scanned to retrieve the linked-to file.

The encoding of the header is designed to be portaeble across

machines.
SEE ALSD

tar(l)
BUGS

Names or linknames longer than NAMSIZ produce error reperts ang
cannot be dumped.
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NAME
term - format of compiled terminfo file

SYNGPSIS
term
Jusr/lib/terminfo/*/*

DESCRIPTION

Compiled terminfo descriptions are placed under the directory
/usr/lib/terminfo. To avoid a linear search of a huge opersting
system directory, a two-level scheme is used:
fuse/lib/terminfa/c/name where name is the name of the terminel,
and c is the first character of name. Thus, a&ctd can be found in
the file /usr/lib/terminfo/a/act4. Synanyms for the seme terminal
are implemented by multiple links to the same compiled file.

The format has been chosen so that it will bhe the same on all
hardware. An B or more bit byte is assumed, but no mssumptions
about byte ordering or sign extension are made.

The compiled file is crested with the tim(iM) program, and read by
the routine setupterm (see curses(3X)). The file is divided into
six parts: the header, terminal names, Boolean flags, numbers,
| strings, and string table.

The header section begins the file. This section contains six short

integers in the format described below. These integers are {1} the
magic number {octal 0432}; (2) tbe size, in bytes, of the names

section; (3) the number of bytes in the Boolean section; (4) the

number of short integers in the numbers section; (5) the number of

offsets (short integers} in the strings section; () the size, in

bytes, of the string table.

The terminal names sectiion comes next. It contains the first 1line
of the terminfa description, listing the various names for the
terminal, separated by the vertical bar (|} character. The section
is terminated with an ASCII NUL character.
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The Boolean flags have one byte for each flag. This byte is either
0 or 1 as the flag is present or absent. All the capabilities are
in the file <term.h>. They are stored in the following order:
boolean flags, number flags and string flags {see also
terminfo{a)}.

Between the Boolean section and the number section, a null byte
will be inserted, if necessary, to ensure that the pumber section
beging on an even byte. All short integers are aligned on a short
word boundary.

The numbers section 1is similar ta the flags section. Each
capability takes up two bytes and is stored as a short integer. IF
the value represented is -1, the capability is taken to be missing.

The strings section is also similar to the flags section. Each
capability is stored as a short integer, in the format above. A
value of -1 means the capability is missing. Otherwise, the value
is taken as an offset from the beginning of the string table.
Special characters in "X or \c notation are stored in their
interpreted form, nat the printing representation. Padding
information $<nn> and peremeter informetion %x are stored intact in
uninterpreted form.

The final section is the string table. It contains all the wvalues
of string capabilities referenced in the string section. Each
string is null terminated.

Note that it is possible for setupterm to expect a different set of
capabilities than are actually gpresent in the file, Either the
database may have been updated since setupterm has been recompiled
(resulting in extra unrecognized entries in the file) or the
program may have been recompiled more recently than the database
was updated {resulting in missing entries). The routine setupterm
must be prepared for both possibilities - this is why the numbers
and sizes are included. Also, new capabilities must always be added
at the end of the 1lists of 8oalean, number, and string
capabilities.

FILES
fusr/lib/terminfo/%/* compiled terminal capability data base
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SEE ALS0
curses{3X), terminfo(4), tic(lM).
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TERMINFO(4) mumm
R

NAME

terminfo - terminal capability data base
SYNOPSIS

fusr/lib/terminfo/*/*
DESCRIPTION

Terminfo is a data base describing terminals used, for example, by
vi(l) and curses(3X). Terminals are described.in terminfo by giving
a set of capabilities which they have and by deseribing how
operations are performed. Padding regquirements and initialisation
sequences are included in terminfo.

Entries in terminfo consist of a number of comma-separated fields.
White space after each comma is ignored. The first entry for each
terminal gives the names which are knewn for the terminal,
separated by vertical bar (|) characters. The first name given is
the most common abbreviation for the terminal, The last name given
should be & long name fully identifying the terminal; all ecthers
are understood as synonyms for the terminal name. All names but the
last should be lowercase characters and contain no blanks: the last
name may well contain uppercase characters and blanks for
readability.

Terminal names (except fer the last, verbose entry) shauld be
chosen wusing the following conventicns. The particular piece of
hardware making up the terminal should heve a root name chosen,
thus "hp2621”., This name should not contain hyphens, except that
synonyms may be chosen that de npot conflict with cther names. Modes
that the hardware can be 1in, or user preferences, should be
indicated by appending a hyphen and an indicator of the mode. Thus,
a vtlo0 in 132 column mode would be vtl00-w. The following suffixes
should be used where possible:
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Suffix Meaning Example

-w Wide mode {more than B0 columns) vil00-w
-am With auto. margins {usually default) vtl00-am
-nam Without automatic margins vt100-nam
-n Number of lines on the screen aaa-50
-na No arrow keys (leave them in local) cif0-na
-np Number of pages of memory cl00-4p
=TV Reverse video ¢l00-rv
CAPABILITIES

The variable is the name by which the programmer (at the terminfo
level) s&ccesses the capability. The "capability name” is the short
name used in the text af the database, and is used by a person
updating the agatabase, The "i.code” is the two-letter internal code
used in the compiled database, and always corresponds to tha old
termcap capability name. Capability names have no hard length
limit, but an informal limit of 5 characters has been adopted to
keep them short and to allaw the tabs in the source file caps to
line up nicely. Whenever possible, names are chosen to be the same
as or similar to the ANSI X3.64-1979 standard. Semantics are alsa
intended to match those of the specificatian. In the 1list of
capsbilities helow, the following symbols apply:

(P} indicates that padding may be specified

{G} indicates that the string is passed through tparm with params
s given (#i).

(#} indicates that padding may be based on the number of lines
affected

{(#i) indicates the ith parameter.
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Variable

Booleans:
auto_left_margin,
auto_right margin,

beehive_glitch,

ceol_standout_glitch,

eat_newline_glitch,
erass_overstrike,
generic_type,

hard_copy,
has_meta_key,

has_status_line,
insert_null glitch,

memory_above,
memory below,
move_inseri_mode,
move_standout_mode,

over_strike,
statuse_line_esc_ok,

teleray_glitch,

tilde_glitch,

transparent_underline,

Cap.
namse

bw

am

xsb

xhp

xenl

e

gn

he
km

hs
in

da

db

mir

msgr

os
eslok

xt

hz
ul

I.
Code

bw

am

xb

XS

XN

e0

gn

he
km

hs
in

da

db

mi

ms

as

xt

hz
ul

Description

cubl wraps from column 0 ic
last column

Terminal has avtomatic
margins

Beehive {fl=escape,

f2=ctrl C)

Standout not erased by
overwriting (hp}

newline ignared after 80
cols {Concept)

Can erase overstrikes with a
blank

Generic line type {(e.g.
dialup, switch)

Hardcopy terminal

Has a meta key {shift, sets
parity bit}

Has extra "status line”
Insert mode distinguishes
nulls

Display may be retained
abova the screen

Display may be retained
below the screen

Safe to move while in insert
mode

Safe to move in standout
modes

Terminal opverstrikes

Escape can ke used on the
status line

Tabs ruin, magic so char
{Teleray 10&1)

Hazeltine; cannot print “’'s
Underline character
overstrikes
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xon_xof ¥,

Numbers:

columns,
init_tabs,

lines,

lines_of_memary,

magic_cookie_glitch,

padding_baud_rate,

virtual_terminal,

width_status_line,

Strings:

back_tab,
bell,
varriage_return,

change_scroll_region,

clear_all_tabs,
clear screen,

clr_eol,
clr_eos,
column_address,

command_character,

cursor_address,

cursor_dgwn,
cursar_home,
cursor_invisible,
cursar_left,
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xan

cols
it

lines

lm

xme

ph
vt

wsl

cbt
bel
cr

csr

the
clear

Bl

ed
hpa
cmdech

cup

cudl
home
civis
cual

X0

co
it

1i

1m

sg

pb

vt

L]

bt
bl
cr
cs

ct
¢l

ce
co
ch
ccC

cm

do
ha
vi

le

Terminal uses xon/xoff
handshaking

Number of columns in a line
Tabs initially every #

spaces

Kumber of lines en screen or
page

Lines of memory if > lines,
medans varies

Number of blank chars left by
SMSO OL CMSo

Lowest baud where cr/nl
padding is needed

Virtual terminal number

{X/05 system)

Na. ¢olumns in status line

Back tab (P}

Audible signal (bell) (P)
Carriage return {(P*)

change to lines ¥#1 through
#2 (vtl00) (PG}

Clear all tab stops (P)
Clear screen and home curser
(P*)

Clear to end of line (P)
Clear to end of display (P+*)
Set cursar column (PG)

Term. settable ¢md char in
prototype

Screen rel. cursor motion row
#1 col #2 {PG)

Down one line

Home cursor {if no cup)

Make cursor invisible

Move cursar left one space



cursor_memn_address,
cursor_normal,
cursor_right,
eursor_ta_11,

cursor_up,
cursor_visible,
delete_character,
delete line,
dis_staetus_line,
down_half_line,

enter_alt_charset_mode,

enter_blink_mode,
enter_bold_mode,

enter_ca_mode,

enter_delete_mode,
enter_dim_mode,
enter_insert_mode,
enter_protected_mode,
enter_reverse_mode,
enter_secure_mode,

enter_standout_mode,
enter_underline_mode,
erasg_chars

exit_alt charset_mode,

exit_attribute_mode,
exit_ra_mode,

exit_delete_mode,
exit_insert_mode,
exit_standout_mode,
exit_underline_mode,

mroup

cnorm

cufl

11

cuul
cvvis
dchl
dll
dsl
hd

SMacs

blink
bold

smeup

smdc
dim
smir
prot
rev
invis

EmMso
smul
ech
rmacs

sgr0
rmeup

rmde
rmir
rmso
rmul

CH
ve
nd

11

up
VS
de
dl
ds
hd

as

mb
md

ti

dm
mh
im
mp
mr
mk

50
us
ec
ae

te

ed
ei
5e
ue

Memory relative cursor
addressing

Make cursor appear normal
{undo vs/vi)
Nan-destructive space
{cursor right}

Last line, first column (if
no cup)

Upline {cursor uvp)

Make cursor very visible
Delete character (P*)
Delete line (P*)

Disable stetus line
Half-line down (forward 1/2
linefeed)

Start alternate character set
(P}

Turn on blinking

Turn on bold (extra bright}
mode

String to begin programs
that use cup

Delete mode {enter)

Turn on half-bright mode
Insert mode (enter)

Turn on protected mode

Turn on reverse videa mode
Turn an blank mode (chars
invisible)

Begin stand cut mode

Start underscore mede

Erase #1 characters (PG)
End alternate character set
(F)

Turn of f all attributes
String to end programs that
Use cup

End delete mode

End insert mode

End stand out mode

End underscaore mode
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flash_screen, flash vb Visible bell (may not move

cursar)

form_feed, ff fr Hardcopy terminal page efect .
® v

from_status_line, fsl fs Return from status line

init_istring, isl il Terminal initialisetion
string

init_2string, is2 i2 Terminal initialisation
string

init_3string, is3 i3 Terminal initialisation
string

init_file, - if if Name of file containing is

init_prog, iprog iP Path name of progrem for
init

insert_character, ichl ic Insart character (P)

insert_line, ill al Add new blank line {P*)

insert padding, ip ip Insert pad after charactar
inserted {p*}

key_al, kal Kl Upper left of keypad

key_al, ka3 K3 Upper right of keypad

key_b2, kb2 K2 Center of keypad

key_backspace, kbs kb Sent by backspace key

key_cl, kcl Ka Lower left of keypad

key_c3, kc3 K5 Lower right of keypad

key_catab, kthe ka Sent by clear-all-tabs key

key_clear, kclr KkC Sent by clear screen or
erase key

key_ctab, kctabh  kt Sent by clear-tab ksy

key_dc, kdchl D Sent by delete character key

key_dl, kedll kL Sent by delete line key

key_down, kcudl  kd Sent by terminal down arrow
key -

key_eic, krmir kM Sent by rmir or smir in
insert mode

key_eol, kel KE Sent by
clear-to-end-of-line kaey

key_eos, ked %5 Sent by
clear-to-end-of-screen key

key_f0, kf0 k0 Sent by function key fQ

key f1, kfl kl %ent by function key fl

key_f10G, kfl0 ka Sent by function key flO
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key_f2,
key_ f3,
key f4,
key 5,
key_fé&,
key f7,
key_f8,
key f9,
key_hocme,
key_ic,

key_il,
key_left,

key_11,
key_npege,
key_ppage,
key_right,
key_sf,
key_sr,
key_stsab,
key_up,
keypad_local,
keypad_xmit,
lab_f0O,
lab_f1,
lab_f10,
lab_f2,
lab_f3,

lab_f4,

lab_f5,

kf2
kf3
kf4
k5
kFA
kf?
kf@
kf9
khame
kichl

kill
keubl

kil
Knp
kpp
kcufl
kind
Kkri
khts
kcuul
rmkx
smkx
1f0
1f1
1¥10
1f2
1£3

174

1f5

k2
k3
k4
k5
ké
k?
k8
ko
kh
kl

kA
kl

kH
kN
kP
kr
kF
kR
kT
ku
ke
ks
i
11
la
12
13

14

15

Sent
Sent
Sent
Sent
Sant
Sent
Sent.
Sent
Sent
Sent
mode
Sent
Sent
key

Sent
Sent
Sent
Sent
key

Sent
key

Sent
Sent
Sent

by
by
by
by
by
by
by
by
by
by
ke
by
by

by
by
by
by

by
by

by
by

function key f2
function key f3
function key f4
function key f5
function key f6
function key f7
function key f8
function key 9
home key

ins char/enter ins

¥

insert line
terminal left arrow

home~down key
next-page key
previous-page key
terminal right arrow

scroll-forward/down

scroll-backward/up key
set-tab key

terminal up arrow key
Out of "keypad transmit”™ mode
Fut terminal in "keypad
transmit”
Labels
not O
Labels
not fl
Labels
not fl0
Labels on
not f2
Labels on
not f3
Labels on
not f4
Labels an
not f5

on

an

on

function key fO if
function key fl if
function key f10 if
function key f2 if
function key f3 if
funetion key fa if

function key f5 if
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lab_fs,

lab_f7,

lab_f8,

lab_f9,

meta_an,
meta_off,
newling,
pad_char,
parm_dch,
parm_delete _line,
parm_down_cursor,
parm_ich,
parm_index,
parm_insert_line,
parm_left_cursor,
parm_right_cursor,
parm_rindex,
parm_up_cursar,
pkey_key,
pkey_local,

pkey_xmit,

print_screen,
prir_ncn,

prtr_off,
prtr_on,

repeat_char,

reset_listring,
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1fs
1f7
1fg
119

Smm
rmm
rnel

pad

dch
dl
cud

ich
indn
il
cub
cuf
rin
ctu
pfkey
pfloc

pfx

med
meSp

mcé
meh
rep

rsl

16

17

18

19

mm
ma
nw

pc

DC
oL
DO

1c
SF
AL
LE

RI

5R
uP

pl
pX

ps
p0

pf
po
rp

rl

Labels on function key fé if
not fé

Labels on function key f7 if
not f7

Labels on function key f8 if
not f8 '

Labels on function key f9 if
not f2

Turn on "meta mode” (8th bit)
Tutrn of f "meta mode"

Newline (behaves like cr
followed by 1f)

Pad character (rather than
null}

Delete #l1 chars {PG*)

Delete #1 lines (PG*)

Move cursor down #1 lines
(PG*)

Insert #1 blank chars {PG¥*)
Scroil farward #1 lines {PG)
Add #L new blank lines (PG*)
Move cursor left #1 spaces
(FG)

Move cursor right #1 spaces
{PG*}

Scroll backward #1 lines (PG)
Move cursor up #1 lines (PG¥)
Prog funct ey #l to type
string #2

Prog funct key #1 to execute
string #2

Prog funct key #1 to xmit
string #2

Print contents of the screen
Turn on the printer for #1
bytes.

Turn of f the printer

Turn on the printer

Repeat char #1 #2 times.
{PG*)

Reset terminal completely to



sane mndes

reset_2string, rs2 r2 Reset terminal completely to
sane modes

reset_Jstring, rs3 r3 Reset terminal completely to
sane modes

reset_file, rf rf Name of file containing reset
string

restore_cursor, re re Restore cursar to position
of last sc

row_address, vpa oy Vertical position absolute
{set row) (PG)

BAVE_CUrsor, BC sC Save cursar position (P)

scroll_forward, ind sf Scroll text up {P)

scroll_reverse, ri ST Scroll text down (P)

set_sattributes, sgr 58 Define the video ettributes
(PGY)

set_tab, hts st Set a tab in all rows,
current column

set_window, wind Wi Current window is lines
#1-#2, cols #3-#4

tab, ht ta Tab to next B space hardware
tab stop

to_status_line, tsl ts Go to status line, column #1

underline_char, ue uc Underscare one char and mave
past it

up_half_line, hu hu Half-line up {reverse 1/2
linefeed)

Sample Entry
The following entry, which describes the Concept-100, is among the
more complex entries in the terminfo file as of this writing,

concept100]cl00|concept [c104 [c100-4p{concept 100,

am, bel="G, blank=\EH, blink=\EC, clearz"L$<Z%¥>, cnorm=\Ew,
cols#80, cr="M$<{9>, cubl="H, cudl="J, cufl=\E=,

cup=\Ea%pl%’ ’%+%c%p2%' '%4+%c,

cuul=\E;, cvvis=\EW, db, dchl=\E"A$<16%*>, dim=\EE, d11=\E“ B$<3*>,
ed=\E"C$<16%>, el=\E‘U$C16>, eo, Flash-\EK$<ZOO\EK, ht=\t$<8>,
il1=NE“R$<3#>, in, imd="1, .ind=;J$(9), ip=4<16%>,
182=\EUNEF\ET\ES\FB\E1\NENH\EXNE\ 200M\En&\200\E0 \AT\E,

kbs="h, koubl=\E>, kcudl=\E<, kcufl=\E=, kcuul=\E;,
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kf1l=\ES, kFfZ2=\E&, kFf3=\E7, khome=\E?,

lines#24, mir, pb#9600, prat=\EI, rep=\Er¥%pl%ckp2%’ *%+%c$<{.2%>,
rev=\ED, rmcup=\Ev $<6>\Ep\r\n, rmir=\E\200, rmkx=\Ex,
raso=\Ed\Ee, rmul=\Eg, rmul=\Eg, sgrO=\EN\200,

smcup=\EUNEv Bp\Ep\r, smir=\E"P, sakx=\EX, smsoz\EE\ED,
smul=\EG, tabs, ul, vt#8, xenl,

Entries may continue onto multiple lines by placing white space at
the beginning of each line except the first. Comments may bhe
included on lines beginning with "#", Capabilities in terminfo are
of three types: Boolean capabilities which indicate that the
terminal has scme particular feature, numeric capabilities giving
the size of the terminal or the size of particular delays, and
string capabilities, which give a sequence that can be used to
perform particular termipnal operations.

Types of Capabilities

All capabilities have names. For example, the fact that the Concept
has automatic margins (i.e., an automatic return and linefeed when
the end of a line is reachad) is indicated by the capability am.
The description of the Concept therefore includes em, Numeric
capabjlities are followed by the character "#" and then the value.
Thus cols, which indicates the number of columns the terminal has,
gives the value "80” for the Concept.

Finally, string-valued capasbilities, such as el {clear to end of
line sequence)  are given by the two-character code, an "=", and
then a string ending at the next following ",". A delay in
milliseconds may appear anywhere in such a capability, enclused in
$<..> brackets, as in el=\K$<3>, and padding characters are
supplied by tputs to provide this delay. The delay can be either a
number, e.g., "20", or a pumber followed by an "**, i.e., "3*", A
"#%  indicates that the padding required is proportional to the
number of lines affected by the operation, and the amount given is
the per-affected-unit padding required. {In the case of insert
character, the factor is still the number of lines affected. This
is always one unless the terminal has xenl and the software uses
it,) When a ”*" is specified, it is sometimes useful to gqive a
delay of the form "3.5” to specify a delay per unit to tenths of
milliseconds. {(Only one decimal place is allowed.)
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A number of escape sequences are provided in the string-valued
capabilities for easy encoding of characters there. Both \E and \e
map to an ESCAPE character, “x maps to a control-x for any
appropriate x, and the sequences \n, \l, \r, \t, \b, \f, and \s
give & newline, linefeed, return, tab, backspace, formfeed, and
space, DOther escapes include \* for *, \\ for \, \, for comma, \:
far :, and \0 for null. {\0 will produce 200, which dces not
terminate a string but behaves as a null character on most
terminals,) Finally, characters may be given as three octal digits
after a \,

Sometimes individual capabilities must be commented out. To do
this, put a dot before the capability name. For example, see the
second ind in the example above.

Preparing Descriptions

We now outline how to prepare descriptions of terminals. The most
effective way to prepare a terminal description is by imitating the
description of a similar terminal in terminfo and to build up a
description gradually, wsing partial descriptioens with vi to check
that they are correct., Be aware that & very unusual terminal may
expose deficiencies in the ability of the terminfo file to describe
it or bugs in vi., To easily test a new terminal description, set
the environment variable TERMINFO to a pathname of a directory
containing the compiled description being worked on and programs
will look there rather than in /usr/lib/terminfo. To get the
padding for insert line right (if the terminal manufacturer did not
document it} & severe test is to edit /etc/passwd at 9600 baud,
delete 1& or so lines from the middle of the screen, then hit the
"u" key several times quickly. If the terminal messes up, more
padding is usually needed. A similar test pan be wused for ipsert
character.

8asic Capabilities
The number of columns on each line for the terminal is given by the
cols numeric capability. If the terminal is a VDU, then the number
of lines on the screen is given by the lines capsbility. If the
terminal wraps around t¢ the beginning of the next line when it
reaches the right margin, then it should have the eam capability. If
the terminal can clear its screen, leaving the cursor in the home
pogition, then this is given by the c¢lear string capability. If the
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terminal averstrikes (rather than clearing a position when a
character is struck over) then it should have the os cepability. If
the terminal is a printing termipal, with no soft copy unit, give
it both hc and Bs. {os applies to storage scope terminals, such as
TEKTRONIX 4010 series, as well as hard copy and APL terminals.) If
there 1is & code to maove the cursor to the left edge of the current
row, give this as er (normally this will be carriage return,
contral-M}, If there is a code to produce an audible signal (e.g.,
bell, beep), give this as bel.

If there is a code to move the cursor one position to the left
(such as backspace}, that capability should be given as cubl.
Similarly, codes to mave to the right, up, and down should be given
as ¢ufl, cuul, and cudl. These local cursor motions should not
alter the text they pass aver; for example, "eufl= " would not
normally be used because the space would erase the character moved
OVEer.

A very important point is that the local cursor mations encoded in
terminfa are undefined at the left and top edges of a CRT termiral,
Programs should pever attempt to backspace around the left edqe,
unless bw is given, and never attempt to go up locally off the top.
In order to scroll text up, a program will go to the bottom left
corner of the screen and send the ind {index) string.

To scroll text down, a program goes to the top left cormer af the
screen and sends the ri (reverse index) string. The strings ind and
ri are undefined when not orn their respective corners of the
screen.

Parameterised versions of the scrolling seguences are indn and rin,
which have the same semantics as ind and ri except that they take
ane parameter and scroll that many lines. They are also undefiped
except at the appropriate edge of the screen.

The am capability tells whether the cursor sticks at the right edge
of the screen when text is output, but this does not naecessarily
apply to a cufl from the last column. Local motionm from the left
edge is defined only if bw is given; then a cubl from the left edge

will move to the right edge of the previous row. If bw 13 not
given, the effect is undeflned. This is useful for drawing a box
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sround the edge of the screen, for example. If the terminal has
switch-selectable automatic margins, the terminfo file usually
assumes that this is on; i.e., am. If the terminal has a command
that meves to the first column of the next line, thet commend can
be given as nel (newline). It does not matter if the command clears
the remainder of the current line, so if the termipnal hes no er and
1f it may still be possible to craft & working nel cut of one or
both of them.

These capabilities suffice to describe hardcopy and glass-tty
terminals. Thus the model 33 teletype is described as

33}tty33{tty|model 33 teletype, bel="G, cols#?2, cr="M, cudl="J,
he, ind="3, os,

while the Lear Siegler ADM-3 is described as

adm3|3|1si adm3, am, bel="G, clear="7, cols#80, cr=z"M, cubl=z"H,
cudl="], ind="3, lines#24,

Parameterised Strings

Cursor addressing and other strings requiring parameters in the
terminal are described by a paremeterised string capability, with
printf{3S)-like escapes such as %x in it. For example, to address
the cursor, the cup capability is given, using two parameters: the
row and column to address to. {Rows and columns are numbered from
zero and refer to the physical screen visible to the user, not to
any unseen memory.) If the terminal has memory relative cursor
addressing, that can be indicated by mrcup.

The paresmeter mechanism uses a stack and special % codes to
manipulate it. Typically, a sequence will push one of the
parameters onto the stack and then print it in some format. Dften
more complex pperations are necessary.

The % encodings have the following meanings:

b5 outputs ”%* .
%d print pop() as in printf
%2d print pop() like %2d
%3d print pop() like %3d
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%024

R03d as in printf
%c print pop() gives %c
%s print pop{} gives %s

%p[1-9]1 push ith parm

%P[a-z] set variable [a-z] ta pop{}
%g[a-2] get variable [a-z] and push it
%'c’ char constant ¢

%inn} integer constant nn

e

+ e %* %/ ¥m

arithmetic (%m is med}: push{pop{) op pop())
bit operations: push{pop{) op pop())

= %> %< logical operations: push{pop() op pop{))}

1 %" unary operations push{ap pop{})

add 1 to first two parms {for ANSI terminals)

T AR a¥
-
a

&%
[

%7 expr %t thenpart %e elsepart %;
if-then-else, %e elsepart is optional.
else-if's are possible (as in Algol 48} like this:
%7 cl %t bl %e ¢Z %t b2 Xe ¢3 %t b3 Xe cd %t bd %e %;
ci are conditions, bi are bodies.

Binary operations are in postfix form with the operands in the
usual arder. That is, to get x-5 one would use "X%gx%{5}%-".

Consider the HP2645, which, to get to row 3 and column 12, needs to
be sent \E&al2c03Y padded for 6 milliseconds. Nate that the order
of the rows and columns is inverted here, and that the row and
column &are printed as two digits., Thus its cup capability is
cup=6\E&%p2%2dcpli2dy.

The Microterm ACT-IV needs the current row and column sent preceded
by a "T, with the row and column simply encoded in binary,
cup="T%pl%ckp2%c. Terminals that use %c need to be ahle to
backspace the cursor {cubl), and to move the cursor up one line on
the screen (cuul). This is necessary because it is not always safe
to transmit \n "D ang \r, as the system may change or discard them.
{The library routines dealing with terminfo set tty modes so that
tabs are never expanded, so it is safe to send \t. This turns gut
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to be essential for the Ann Arbor 4080.)}

A final example is the LSI ADM-3a, which uses row and column offset
by a blank character; thus cup=\E=%pl%' *%+%ckp2%’' ’%+dc. After
sending "\E=", this pushes the first parameter, pushes the ASCII
value for a space (32), adds them (pushing the sum on the stack in
place of the two previous values) and outputs that wvalue as a
character, Then the same is dorme for the second parameter. More
complex arithmetic is possible using the stack.

If the terminal has row or column absolute cursor addressing, these
can he given as single parameter <capabilities hpa (borizontal
position absolute) and vpa {vertical position absolute). Sometimes
these are shorter than the more general two-parameter sequence (as
with the hpZ645) and can be used in preference to cup. If there are
parameterised local wmotions ({e.g., move n spaces to the right)
these can be given as cud, cub, cuf, and cwu with a single
parameter indicating how many spaces to move. These are primarily
useful if the terminel does not have cup, such as *the TEKTRONIX
4025,

Cursor Motions

If the terminal has a fast way to home the cursor (to wvery upper
left correr of screen) then this can be given as home; similariy a
fast way of getting to the lower left-hand corner can be given as
11 (letter 1l's}; this may involve going up with cuul from the home
position, but a program should never do this itself (unless 11
does} because it can make no assumption about the effect of moving
up from the home position. Note that the home position is the same
a5 addressing to (0,0): to the top left corper of the screen, not
of memory. (Thus, the \EH sequence on HP terminale cannot be wusad
for home.)

Area Llears

If the terminal can clear from the current position to the end of
the 1line, leaving the cursor where it is, this should be given as
el, If the terminal can clear from the current position to the end
of the display, then this should be given as ed. Ed is only defined
from the first column of &8 line. {(Thus, it can be simulated by a
request to delete a large npumber of lines, if a true ed is not
available.)
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Insert/delete line

If the terminal can open a new blank line before the line where the
cursor 1ise, this should be given as ill; this is done only from the
first position of a line. The cursor must then appear on the newly
blank line. If the terminal ¢an delete the line which the cursor is
on, then this should be given as dll; this is done only from the
first position on the line to be deleted. Versians of ill and dl1
that take a single parameter and insert or delete that many lines
can be given as il and dl. If the terminal has a settable scrolling
region (like the vtl00} the command to set this can be described
with the ecsr capability, which takes two parameters: the top and
bottom lipes of the scrolling regicn. The cursor position, however,
is wundefined after using this command. It is possible to get the
effect of insert or delate line using this command - the sc and rc
(save and restore cursor) commands are also useful. Inserting
lines at the top or bottom of the screen can also be done using ri
or ind on many terminals without a true insert/delete line and is
often faster even on terminals with thpse features.

If the terminal has the ability to define a window as part of
memory, which all comwands affect, it should be given as the
parameterised string wind. The four parameters are the starting and
ending lines in memory and the starting and ending columns in
memory, in that order.

If the terminal can retain display memory above, then the da
capability should be given; if display memory can be retained
below, then db should be given. These indicate that deleting a line
or scrolling may bring npon-blank 1lines up from below or that
scrolling back with ri may bring down non-blank lines.

Insert/Delete Character
There are twn bhasic kinds of intelligent terminals with respect to
insert/delete character which can be described using terminfop. The
most common insert/delete character operations affect only the
characters on the current line and shift charactaers off the end of
the line rigidly. Other terminals, such as the Concept 100 and the
Perkin Elmer 0Owl, make a distinction between typed and untyped
blanks on the screen, shifting upon an insert or delete only ta an
untyped blank on the screen which is either eliminated, or expanded
to two untyped blanks. The terminal type can be determined by
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clezring tre screen and then typing terv :e2parated by curser
malione,  Type &b def wusing leocal cursey @<t.sns (not spaces)
between the abc and the def. Then positien tihe ocurozr before  the
abc and put the termimal in imsert mode. I y..ng charscters
causes the rest of the line to shift rigidly and chers.te.: fo fell
aff the end, ther ihe terminal does not distinguish bhefeoor olon
and untyped positions. If the abc shifts over to the def anoe 1o
the six characiers move together around the end of ihe current

and onto the reri during imsert, this means the termimal is is  the
secont type; ogive the capability im, which stands for insert null,
#hile these are two logically separate attributes {one line vs.
multiline insert mede, and special treatment of unmtyped spaces) we
“ave seen no terminals whoze insert mode cannot b described with

toe sinple atiritote.

vriipals that have an insert mode  and

vorrinals that =end a zecuence to cpen a Llank position on

“me curvent line, Give az swir the sequence to get  into  insert
racs,  Give  as rmir the sequence to lesve insert mede. Now give as
tetl sy sequence needed to be sent just before sending the
cherazzter to oe inseried. Most terminals with &8 true insert mode
wii! net give ichl; terminals that send a sequence to open a screen
positien should give it here. {If the terminzl has both, insert
med: is usuglly preferable to ichl. Do not give both unless the
termirnel actually reguires both to be used in combinmation.) IF post
incert gadding is needed, give this as a number of milliseconds in
ip (@ string option}. Ary other seguence which may reed to be sent
after @n insert of a single character may also be given in ip. If
the termiral needs both to be placed into an "ipsert mode” and a
special rcode to precede each inserted character, then  both
smir/rmir and ichl can be given, and both will be used. The ich
capability, with one parameter, n, will repeat the effects of ichl
n times.

It is occasionally necessary to move around while in insert mode to
delete characters on the same line {e.g., if there is a tab after
the insertion position). If the terminal allows motion while in
insert mode, give the capability mir toc speed up inserting in this
case. Omitting =mir will affect only speed. Some terminals {notably
Datamedia’s) must not have mir becsuse of the way their insert mode
wWorks.,
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Finally, the user can specify dchl to delete a single character,
dch with one parameter, n, to delete n characters, and delete mode
by giving smdc and redc to enter and exit delete mode (any mode the
terminal needs to be placed in for dchl to work}.

A command to erase n characters (eguivalent to outputting n blanks
without moving the cursar) can be given as ech with cre parameter.

Highlighting, Underlining, end Visible Bells

I[f the terminal bas one or more kinds of display attributes, these
can be represented in a number of different ways. One display form
can be chosen as standout mode, representing a good, high contrast,
easy-on-the-eyes, format for highlighting error messages and other
attention getters. (If there is a choice, reverse video plus
half-bright is good, or reverse video alone.) The seguences to
enter and exit standout mode are given a&as smso and TREO0,
respectively. If the code to change into or cut of standout mode
leaves one or even two blank spacss on the screen, as the TVI 912
and Teleray 1061 do, then xme should be given to tell how many
spaces are left,

Codes to begin underlining and end underlining can be given as smul
and rmul, respectively. If the terminal has a code to underline the
current character and move the cursor one space to the right, such
as the Microterm Mime, this can be given as uc.

Other capabilities to enter various highlighting modes include
blink (blinking}, bold {bold or extra dbright), dim (dim or half-
bright}, invis (blanking or invisible text}), prot (protected}, rev
(reverse video), sgr0 (turn off gll attribute modes), smacs (enter
alternate character set mode), and rmacs (exit alternate character
set mode). Turning on any of these modes singly may or may not
turn off other modes.

[f there is a sequence to set arbitrary combinations of modes, this
should be given as sgr (set attributes), taking 9 parameters. Each
parameter is either 0 or 1, as the correspending attribute is an or
off. The 9 parameters are, in order: standout, underline, reverse,
blink, dim, bold, blank, protect, alternate character set. Not all

modes need be supported by sgr, only those for which corresponding
sgparate attribute commands exist.
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Terminals with the "magic cookie” glitch (xmc) deposit special
"cookies™ when they receive mode-setting sequences, which affect
the display algorithm rather than having extra bits faor each
character. Some terminals, such as the HP 2621, automatically leeve
standout mode when they move to a new 1line or the cursor is
addressed. Programs wusing standout mode should exit standout mode
before moving the cursor or sending a newline, wunless the =msgr
capability is present, asserting that it is safe to mave in
standout mode, If the terminal has & way of flashing the screen to
indicate an error quietly {a bell replacement) then this can he
given as flash; it must not move the cursor.

If the cursor needs to be made more visible than normal when it is
net on the bottom line {io make, for example, & non-blinking
underline into an easier to find tlock or blinking underline} give
this sequence &s ewvis. If *there 1is a way to make the cursor
completely invisible, give that as civis, The capability onora
should be given, which undoes the effects of both of these modes.

If the terminal needs to be in a special mode when running a
program that uses thece capabilities, the codes to enter and exit
this mode car be given a&as smeup and rmcup. This arises, for
example, from terminals like The Concept with more than one page of
memory. It tihe termimal has only memory relative cursor addressing
and not =creen relative cursor addressing, a one-screen sized
window must be fixed into the {ermiral for vcursor addressing to
work properly. This 1is wlso used for the TEKTRONIX 4025, where
smcup sets the command character to be the one uwsed by terminfo.

If the terminal correctly generates underlined characters (with no
special codes needed} even though it does not overstrike, then give
the capability ul. If overstrikes are erasable with a blank, then
indicate this by giving eo.

Keypad

If the terminal has a keypad that transmits codes when the keys are
pressed, this information can be given. HNote that it is not
possible to handle terminals where the keypad only works in  local
{this applies, for example, to the unshifted HP 2621 keys). If the
keypad can be set to transmit or not transmit, give these codes as
smkx and rmkx, Otherwise the keypad is assumed to always transmit.
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The cades sent by the left arrow, right arrow, up arrow, down
arrow, and home keys can be given as kcubl, kecufl, kcuul, kcudl,
and khowe respectively. If there are function keys such as 0, f1,
veey Fl0, the codes they send can be given as kf0, kfl, ..., kflO.
If these keys have labels ather than the default 0 through 10,
the labels can be given as 1f0, 1fl, ..., 1fl0. The codes
transmitted by certain other special keys can be given: kll (home
down}, kbs (backspace), ktbc {clear all tabs), kctab {clear the tab
stop in this column}), kclr (clear screen or erase key), kdchl
{delete character), kdll (delete line), krmir (exit insert mode),
kel (clear to end of line), ked (clear to end of screen)}, kichl
{insert character or enter insert mode}, kill (insert line), knp
(next page), kpp (previous page), kind (scroll forward/down), kri
(scroll backward/up}, Kkhts (set a tab stop in this column). In
addition, if the keypad has a 3-by-3 array of keys including the
four arrow keys, the other five keys can be given as kal, ka3, kb2,
kcl, and ke3. These keys are useful when the effects of a 3-by-3
directiaonal pad are needed.

Tabs and Initialisation

If the terminal has hardware tabs, the command ta advance to the
next tab stop can he given as ht {usually control-I}. A "backtab”
command which moves leftward te the next tab stop can be given as
cht. By convention, if the teletype modes indicate that tabs are
being expanded by the computer rather than being sent to the
terminal, programs should pot use ht or cbt even if they are
present, since the user may not have the tab stops properly set. If
the terminal has hardware tabs which are initially set every n
spaces when the terminal is powered up, the numeric parameter it is
given, showing the number of spaces the tabs are set to. This is
normally used by the tset command to determine whether to set the
mode for hardware tab expansion and whether to set the tab stops.
If the terminal has tab stops that rcan be saved in nonvolatile
memory, the ferminfg description can assume that they are properly
set.

Other capabilities include 1isl, is2, and is3, initialisation
strings for the termipal, iprog, the pathname of a program to be
run to initialise the termipal, and 1if, the nama of a file
containing long initialisation strings. These strings are expected
to set the terminal into modes consistent with the rest of the
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terminfo description. They are normally sent to the terminal by the
tset program each time the user logs in., They will be printed in
the following order: isl; is2; setting tabs using tbe and his; if;
running the program iprog; is3. Most initislisation is done with
is?2. Special terminal modes c¢an be set up without duplicating
strings by putting the common sequences in is2? and special cases in
isl and is3. A pair of sequences that does a harder reset from a
totally unknown state can be analogously given as rsl, rs2, rf, and
rs3, analogous to is? and if. These strings are cutput by the reset
program, which is used when the terminal gets into a wedged state.
Commands are normzlly placed in rs2 and rf only if they produce
annoying effects on the screen and are not necessary when logging
in. For example, the command to set the vtl00 into B80-column mode
would normally be part of is2, but it causes an annoying glitch of
the screen and is not normally needed since the terminal is usually
already in B0 column mede.

If there are commands to set and clear tab stops, they can be given
as tbe {clear all tab stops} and hts {set a tab stop in the current
coclumn of every row), If a more complex sequence is needed to set
the tabs than can be described by this, the sequence can be placed
in is? ar if.

Delays

Certain capabilities control padding in the teletype driver. These
are primarily needed by hard copy terminels, and are used by the
tset program to set teletype modes appropriately. Delays embedded
in the capabilities cr, ind, cubl}, ff, and tab will cause the
appropriate delay bits to be set in the teletype driver. If pb
(padding baud rate) is given, these values can be ignored at baud
rates below the value of pb.

Miscellanaous
If the terminal requires other than a null {zerc) character as &
pad, then this can be given as pad. Only the first character of the
pad string is used.

If the terminal has an extrs "status line” that is not normally
vsed by software, this fact can be indicated. If the status line is
viewed as an extra line below the bottom line, into which one can
cursor eaddress normally {such as the Heathkit hl19's 25th line, or

TERMINFOD(&)-21




the 24th line of a vtl00 that is set to a 23-line scrolling
region), the capahility hs should be given. Special strings to go
to the beginning of the status line end to return from the status
line can be given as tsl and fsl. (fsl must lesve the cursor
position in the same place it was before tsl. IFf necessary, the sec
and rc strings can be included in tsl and fgl to get this effect.)
The parameter tsl takes one parameter, which is the column number
of the status line the cursar is to be moved to. If escape
sequences and other special commands, such as tab, work while in
the status line, the flag eslok can be given. A string that turns
off the status line {or otherwise erases its contents} should be
given as dal. If the terminal has commands to save and restore the
position of the curser, give them as sc and rc. The status line is
normally assumed te be the same width as the rest of the screen,
e.q., cols., If the status line {s a different width (possibly
because the terminal does not allow an entire line to be loaded)
the width, in columns, can be indicated with the numeric parameter
wsl,

If the terminal can move up or down half a line, this can be
indicated with hu {half-line up) and hd (half-line down). This is
primarily wuseful for superscripts and subscripta on hardcopy
terminals., If a hardcopy terminal can eject to the next page {form
feed), give this as ff (usually control-L).

If there is a command to repeat a character a given number of times
(to save time transmitting a large number of identical characters),
this can be indicated with the parameterised string rep. The first
parameter is the <character to ba repeated and the second is the
number of times to repeat it. Thus, tparm{repeat_char, *x*, 10) is
the same as "xxxxxxxxxx”.

If the terminal has a settable command character, such as the
TEKTRONIX 4025, this can be indicated with cmdch. A praotaotype
command character is chosen that is used in all capabilities. This
character is given in the cmdch capability to identify it., The
fallowing copvention is supported on some systems: The environment
is to be searched for a CC variable, and if found, all occurrences
aof the p.ototype character are replaced with the character in the
environment variable.
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Terminal descriptions that do not represent a specific kind of
known termipal, such as switch, dialup, patch, and network, should
include the gn (generic) capability so that programs can complain
thet they do not know how to talk to the terminal. (This capability
does not apply to virtual terminal descriptions for which the
escape Sequences are known.)

If the terminal uses xan/xoff handshaking for flow control, give
xon. Padding information should still be inciuded so that routines
can make better decisions about costs, but wsctual pad characters
will not be transmitted.

If the terminal has a "meta key” which acts as a shift key, setting
the 8th bit of eny character transmitted, this fact can be
indicated with km. Otherwise, software will assume that the Bth bit
is parity and it will usually be cleared. If strings exist to turn
this "meta mode” on and off, they can be given as ssm and rmm.

If the terminal has more lines of memory than will fit on the
screen at once, the number of lines of memory can be indicated with
Im. A value of lm#0 indicates that the number of lines is not
fixed, but that there is still more memory than fits on the screen,

If the terminal is one of those supported by the X/05 wvirtual
termipal protocol, the terminal number can be given as vt.

Media copy strings that control an auxiliery printer connected to
the terminal can be given as meD: print the contents of the screen,
mcd: turn off the printer, and me5: turn on the printer. When the
printer is on, all text sent to the terminal will be sent to the
printer. It is undefined whether the text is also displeyed on the
terminal screen when the printer is on. A variation mcS5p takes one
parameter, and leaves the printer on for as many characters as the
value of the parameter, then turns the printer off. The parameter
should not exceed 255. All text, including wcd4, is transparently
passed to the printer while an mcS5p is in effect.

Strings to program function keys can be given as pfkey, pfloc, and
pfx. Each of these strings takes tweo parameters: the function key
number to program (from 0 to 10} and the string to program it with.
Function key npumbers out of this range may program undefined keys
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in a termipal-dependent manner. The difference between the
capabilities is that pfkey causes pressing the given key toa be the
same as the user typing the given string; pfloc causes the string
to be executed by the terminal in lacal; and pfx causes the string
to be transmitted to the computer.

Specific Terminal Problems
Hazeltipe terminals, which do not allow """ characters to be
displayed, should indicate hz.

Terminals that ignore a linefeed immediately after an am wrap, such
as the Concept and vtlQ0, should indicate xenl.

If el is required to get rid of standout (instead of merely writing
normal text on top of it), xhp should be given.

Teleray terminals, where tahs turn a2ll characters moved over to
blanks, should indicate xt (destructive tabs). This glitch jis also
taken to mean that it is not possible to position the cursor on top
of a "magic cookie”, that to erase standout mode it is instead
necessary to use delete and insert line.

The Beehive Superbee, which is unable to correctly transmit the
escape ar control C characters, has xsb, indicating that the fl key
is used for escepe and f2 for contral C. (Only certain Superbees
have this problem, depending cn the ROM.)

Qther specific tecminal problems may be corrected by adding more
capabilities of the form xx.

Limilar Terminals

If there are two very similar terminals, one can be defined as
being Jjust 1like the oather with certain exceptions, The siring
capability use cen be given with the name of the similar terminal,
The capabilities given before use override those in the ferminal
type invoked by use. A capability can be cancelled by placing xx@
to the 1left of the capability definition, where xx is the
capability. For example, the entry

2621-nl, smkx®, rmkx®, use=25621,
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defines a 2621-nl that does ngt have the smkx or rmkx capabilities,
and hence does not turn on the function key labels when in visual
mode. This is useful for different mogdes for s terminal, or for
different user preferences.

FILES
/usr/lib/terminfe/?/#* files containing terminal descriptions

SEE ALSO
curses{3X}, printf(3s), term(5).
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UTMP(4) wemmen

NAME
utmp,; wtmp - utmp and wimp entry formets

SYNOPSIS
#include <sys/types.h>
#include <utmp.hd>

DESCRIPTION
These files hold user and accounting information for commands such
as who(l), write(l), and 1login(l}). They have the following
structure, as defined by <utmp.hd:

#define UTMP_FILE =/etc/utmp” /* utmp: list of all current logins ¥/
#define WIMP_FILE "/etc/wimp” /* wtmp: history of all logins #*/

/% since file was created */

#define ut_name ut_uger
struct utep |

char ut_user[8]; /* user login name */

char ut_id[4]; /* Jetc/inittab id {usually line #} */

char ut_line[12]; /* device name {console, lnxx} */

short  ut_pid; /* process id */

short  ut_type; /¥ type of entry */

struct exit_status {
short e termination; /* process termination status #*/

short e _exit; /* process exit status ®/
} ut_exit; /* the exit status of a process
/% marked as DEAD PROCESS. */
time_t ut_time; /% time entry was made */
char ut_host[16] /* host name if remote */

|H

/* Definitions for ut_type */
fdefine EMPTY 0
#define RUN_LVL
#define BODT_TIME
#define OLD_TIME

LY I L
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#define NEW_TIME 4

#define INIT_PROCESS 5 /* process spawned by jnit %/
#define LOGIN PROCESS 6 /* a getty process waiting for login */
#define USER_PROCESS 7 /* a user process %/

#define DEAD PROCESS 8
#define ACCOUNTING g
#define UTMAXTYPE ACCOUNTING /* Largest legal value af ut_type */

/* Special strings or formats used in the ut_line field when */
/* accounting for something other than a process. */

/* No string for the ut_line field can be more than 11 chars + */
/% a NULL in length, */

#define RUNLVL_MSG "run-level Xc”

#define BOOT_MSC  "system boot™

#define OTIME_MSE Told time"

#dafine NTIME_MSG ™new time™

FILES
/usr/include/utmp.h /etc/utmp fetc/wtmp

SEE ALSO
lagin{l}, who{l), write{l), getut(3C).
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INTRO(S5) E

HAME
intro - introduction to miscellsneous facilities

DESCRIPTION

This section describes miscellaneous facilities such as macro
packages, character set tables, ete.
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I
ASCII(5)

RAME
ascii - map of ASCII character set

SYNOPSIS
cat fusr/pub/escii

DESCRIPTION
Ascii is a map of the ASCII character set, toc be printed as
needed. It contains:

Table with octal codes

[000 nul|CO! soh|00Z stx|003 etx]0D4 eot|005 enqlD0& ack|007 bel|
[010 bs |01l ht {012 nl |013 wt |0l4 np |015 cr |CL6 so |017 si |
{020 dle|021 del}{022 dc2|023 de3|024 dc4|025 nak|026 syn|027 etb|
{030 can|031 em [032 sub|033 esc|034 fs |035 gs |036 rs |037 us |

{040 sp JC4L 1 JD42 " 043 # [044 § |045 X |046 & (047 ' |
joso ( osi ) [esz * |053 + |054 , |055 - |056 . 1057 /|
{060 0 |o6l 1 {062 2 |063 3 |066 4 |D65 5 |066 6 067 7 |
jo70 8 Jo71 9 {072 : 073 ; {074 < |075 = |076 > |077 7 |
{100 @ 101 A 102 B |103 C [104 D {105 E |106 F {107 G |
{110 # f{1i1 1 112 2 113 K }ii4 b |115 M |116 N 117 O© |
{120 P [12} @ [322 R [123 5 [124 7 |125 U |126 V¥ J127 W |
{130 X 131 v |132 7 |133 [ (134 N\ |135 ] |136 * |137 _ |
140 " }141 @& |142 b [143 ¢ |144 d |145 e |las f |147 g |
[150 h |151 i |i52 3 {153 Kk |154 1 155 m |156 n 157 o |
{160 p |161 q 162 r 183 s |164 t |165 u |166 v |167 w |
170 x |171 y |172 z [173 ¢ 174 | J175 ) |176 ™ |177 del]|
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Table with hexadecimal codes

| 00 nul] Gl
| 08 bs | 09
| 10 dle| 11
| 18 can| 19
| 20 sp | 21
| 28 ¢ | 29
| 30 0| 31
| 38 8| 39
| 40 @ | a1
| 48 H | 49
[ 56 P[5l
i 58 X | 59
] 60 | &1
[ 68 h | 69
t 70 p | 71
{78 x| 79
FILES
Jusr/pub/ascii
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soh|

ht

del|

w0 o 0 P D e e —

|
I
I
I
|
I
!
{
{
[
f
!

02 stx]
Ga nl |
12 de2|
la sub]|

22
2a
32
3a
42
4a
52
5a
62
éa
72
Ta

"

*

M R L O N3 o

03
Cb
13
1b
23
2b
33
3b
43
4b
53
5b
63
&b
73
7o

et}

vi

i

de3|
esc}

#

el .t el B LT I 3

04 eot] 05 enql 06

Oc np |
14 dc4]
lc fs |
24
2¢c
34
3e
44
4¢
54
S5ec
&4
[:1s
74
e

h-id

I
!
I
|
I
I
I
|
I
I
I
|

— = QA . =T O A R

0d cr | Oe
15 nak} 1§
1d gs § le
25 % | 26
2d - | 2
35 5| 36
id = | 3e
45 E | 46
4d M | 4e
55 U | 56
5¢ ] | 5e
65 e | 66
6d m | 6e
75 u | 76
]| 7s

ack|
so |
syn|
rs |
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ENVIRON(S5)

environ - user environment

DESCRIPTION

An array of strings called the "environment” is mede available by
exec(2) when a process beging. By convention, these strings have
the form name=value. The following names are used by various
commands :

PATH The sequence of directory prefixes that commands such as
sh(l), time(l), nice(l), and nohup(l) apply in searching
for & file known by an incomplete pathname. The prefixes
are separated by colons {:). Login{l) sets
PATH=: /bin: fuar/bin.

HOME Name of the user’s login directory, set by. login(l) from
the password file passwd(s).

TERM The kind of terminal for which output is to be gprepared.
This information is wused by commands such ag mm(l), and
vi{l), which may exploit special capabilities of the
terminal.

T2 Time zone information. The format is xxxnzzz where xxx is
the standard local time zone abbreviation, n is the
difference in hours from GMT, and zzz is the abbreviation
for the daylight-saving local time zone, if any; for
example, ESTSEDT.

further names may be placed in the environment by the export
command and name=value arguments in sh(l), or by exec{(2}. It is
unwige to conflict with certain shell variables that are frequently
exported by .profile files, e.g., MAIL, P51, P52, IFS.

SEE ALSO

env(l), login(l), nice(l), nohup(l), shil), time(l), exec(2},
getenv(3C), profile(4), term(5).
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FCNTL(5) E

NAME
fentl - file contrel options

SYROPSIS
#include <Fentl.h>
#include <sys/fentl.h>

DESCRIPTION
The fontl{2) funmctien provides for control over open files.

The include file describtes requests and arguments to fentl and
open{2),
/* Flag values accessible to open(2) and fcontl{2) */
#define O_RDONLY 0
#define 0_WRONLY 1
#define 0 _RDWR 2
#define D_NDELAY 04 /* Non-blocking I/0 */
#define 0O_APPEND 0l
/* append {writes guaranteed at the end) */
#define 0 _SYNC 020 /% synchronous write option */
/* Flag values accessible only to open{2) */
#define D_CREAT Go400
/* apen with file create (uses third open arg}*/
#define O_TRUNC 061000 /* open with truncation #*/
w#define O_EXCL 02000 /* exclusive open */
#define O_ORDERED 04000

/* asynchronous, ordered
/* fentl{(2) requests */
#define F_DUPFD ]

s#define F_GETFD 1
#define F_SETFD

/-Js
/*
/-)t

L]

write option */

Duplicate fildes */
Get fildes flags */
Set fildes flags */
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#define
#define
#define
#define
#define
#define
wdefine
#define

#define

#define

F_GETFL
F_SETFL
F_GETLK
F_SETLK
F_SETLKW
F_GETOWN
F_SETOWN
F_CHKFL

WD o~ O WA B A

10

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

Get
Set
Gat
Set
Set
Get
Set

file flags */

file flags */

file lock */

file lock */

file lack and wait */
awner */

awner */

/% Check legality of file flag changes */

F_TRUNC

11

/* Truncate the file at arg size */
/* Sync out buffered data */

F_SYNC

12

/* file segment locking set data type -
information passed ta system by user */

struct f
sho
sho
lon
lon

int

b
/% file
#define
#defipe

#define

SEE ALSD
fentl(2}, ope

FCNTL(5)-2

lock |

rt 1 _type;
rt  1_whence;
q 1_start;
g 1_len;
/* len
1_pid;

segment lacking types */

F_RDLCK
F_WRLCK
F_UNLCK

n{2).

0l
02
03

z 0 means until ernd of file %/

/* Read lock */
/% Write lock */
/* Remove lock(s) */



MATH(5) E

NAME
math - math functions and constants

SYNOPSIS
#include <wmath.h>

DESCRIPTION
This file contains declarations of all the functions in the Math
Library ({described in Section 3M), as well as various functions in
the C Library (Section 3C} that return floeting-peint values.

It defines the structure and constants used hy the matherr(3M)

error-handling mechenisms, including the following constent used as
an error-return velue:

HUGE The maximum value of a single-precision floating-point
number.

The folliowing mathematical constants are some of the constants
defined for user convenience:

M_E The base of natural logarithms (e).

M_LOGZE The base-2 logarithm of e.

M _LOG10E The base-10 logarithm ef e.

M_LN2 The natural logarithm of 2.

M_LNIO The natural logarithm of 10.

M_PI The ratic of the circumference of a circle to its
diameter. {There are also several fractions of its

reciprocal and its sguare root.}
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M _SQRT2 The positive square root of 2.

M_SQRT1_2? The positive square root of 1/2.

For the definitions uf various machine-dependent constants, see the
description of the <{values.h> header file.

FILES
Jusr/include/math.h

SEE ALSO
intra{3), matherr(3M4), values{5).

MATH(5)-2



PROF(5) s
I
NAME .
prof « profile within a function ;
SYNOPSIS
#define MARK
#include <prof.h>
void MARK (name}
DESCRIPTIDN
MARK will introduce a mark called name that will be +treated the
same as a function entry peint. Execution of the mark will add te a
counter for that mark, and program counter time spent will be
stcounted to the immediately preceding mark or to the function if
there are no preceding marks within the active function.
Name may be any combination of wup to six letteré, numbers, or
underscores. Each name in & single compilation must be unique, but
may be the same as any ordinary proagram symbol.
For marks io be effective, the symbol MARK must be defined before
the header file <prof.h> is included. This may be defined by a
preprocessor directive as in the synopsis, or by a command line
argument, like this:
ce —p —-DMARK foo.c
If MARK is not defined, the MARK(name} statements may be left in
the source files containing them and will be ignored.
EXAMPLE

In this example, marks can be used to determine how much time is
spent in each loop. Unless this example is compiled with MARK
defined on the command line, the marks are ignored,

#include <{prof.h>
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foof }

{
int Bi, J;
MARK( loopl);
for (1 = 0; 1 < 2000; i++) {
}
MARK{ loop2);
for (i =0; j € 2000; i++) {
1

}

SEE ALSO

prof(l), profil(2), monitor(3C).
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NAME
regexp - regular expression compile and match routines

SYNOPSIS
#define INIT <declarations>
#define CETC() <getc code>
#define PEEKC() <peekc code>
#define UNGETC(c) <ungetc code>
#define RETURN(pointer) <return coded
#define ERROR(vai) <error code>

#include <regexp.h>

char *compile(instring, expbuf, endbuf, eof)}
char *instring, *expbuf, ®*endbuf

int step(string, expbuf}
char *string, *expbuf;

DESCRIPTIDN
The following paragraphs describe  general purpose regular
expression matching routines in the form of ed(1), defined in
fusr/include/regexp.h. Programs such as ed{l), sed(l), grep(l),
bs{l}, and expr(l), which perform regular expression matching, use
this source file. Therefore, only the regexp file need be changed
to maintain regular expression compatibility.

The interface to this file is vnpleasantly complex. Programs that
include this file must have the following 5 macros declared before
the #include <regexp.h> statement. These macros are wused by the
compile routine. '

GETC() Return the value pf the next character in the regular
expression pattern. Successive calls to GEYE({) should
return successive characters of the reqgular expression.
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PEEKC{)

Return the next character in the regular expression.
Successive calls to PEEKC() should return the same
character {which shpuid alsoc be the next character
returned by GETC()}).

UNGETC{c} Cause the argument ¢ to be returned by the next call to
GETC{} f{and PEEKC(})). MNo more that one character of
pushback is ever needed andg this character is
guaranteed to be the last character read by GETC(}.
The value of the macro UNGETC{c) iz always ignored.

RETURN( pointer)

This macre is wused on normal exit of the compile
routine, The wvalue of the argument pointer is a
pointer to the character after the last character aof
the compiled regular expression. This is useful to
programs which have memory allocation to manage.

ERROR{val)} This is the abnormal return from the compile routine.
The argument wval is an error number (see table below
for meanings). This call should never return.

ERRQR MEANING

11 flange endpoint too large.

15 Bad number.

25 digit ocut of range.

36 I1legal or missing delimiter.

41 No remembered search string.

42 A \) imbalanca.

43 Taa many \{'s.

44 More then Z numbers given in \{ \}.
a5 } expected after \.

45 First number exceeds second in \{ \}.
49 [ 1 imbslance.

20 Regular expression overflow.

The syntax of the compile routine is as follows:

compile{instring, expbuf, endbuf, eaf}
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The first parameter instring is never used explicitly by the
compile routine but is useful for programs that pass down different
pointers to input cheracters. It is sometimes wused in the INIT
declaration {see below)., Pragrams which call functions to input
characters or have characters in an external array can pass down a
value of ({char *} 0} for this parameter.

The parameter expbuf is a character pointer, It points to the
place where the compiled regular expression will be placed.

The parameter endbuf is one more than the highest address where the
compiled regular expression may be placed. If the compiled
expression cannot fit in (endbuf-expbuf) bytes, a call to ERROR(50}
is made.

The parameter eof is the character that marks the end of the
regular expression. For example, in ed{}), this character is
usually a /.

Esch program that includes this file must have o s#define statement
for INIT. This definition will be placed right after the
declaration for the function compile &nd the opening curly brace
{{). It is wused for dependent declarations and initialisations,
Most often it is used to set a register variable to point to the
beginning of the reqguler expression so that this register variable
can be used in the declarations for GETC{), PEEKC(}, and UNGETC().
Otherwise it can be used to declare external variasbles that might
be used by GETC(), PEEKC(}, and UNGETC(). See the example below of
the declarations taken from grep(l).

There are pther functions in this file which perform actual regular
expression matching, one of which is the function step. The ¢sll
to step is as follows:

step{string, expbuf)

The first parameter to step is a pointer to a string ef characters
to be checked for a match. This string should be null-terminated.

The second parameter expbuf is the compiled regular expression
which was obtained by a call of the function compile.
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The function step returms non-zero if the given string matches the
regular expression, and zero if the expressions do not match. If
there is a match, two external character pointers are set as a side
effect to the call to step. The variable set in step is locl.
This is a pointer to the first character that matched the regular
expression, The wvariable IocZ, which is set by the function
advance, points to the character after the 1last character that
matches the regular expression. Thus, if the regular expression
matches the entire lire, locl will point to the first character of
string and loc2 will point to the mull at the end of string.

Step uses the external variable circf which is set by compile if
the reguler expression begins with . If this is set, step will
only try to mateh the reguler expression to the beginning of the
string. If more than one regular expression is te be compiled
before the first is executed, the valug of circf should be saved
for each compiled expression and circf should be set to that saved
value before each call to step.

The function advance is called from step with the same arguments as
step. The purpose of step is to step through the string argument
and call advance; stsp continues until advance returns a one
indicating a match or until the end of string is reached. If one
wants to constrain string to the beginning of the line in all
cases, step need not be called; simply call advance.

when advance encounters a # or A\ \} sequence in the regular
expression, it will advance its pointer to the string ta be matched
as far as possible and will recursively call itself trying to match
the rest of the string to the rest of the regular expression. As
long as there is no match, advance will back up along the string
uptil it finds @& match or reaches the point in the string that
initially matched the # or \{ \]}]. It is sometimes desirable to
stop this backing up before the initial point in the string is
reached. If the external character pointer locs is equal to the
paint in the string at sometime during the backing up process,
advance will break out of the loop that backs up and will return
zero. This 1is wused by ed{l) and sed{l) for substitutions done
globally (not just the first occurrence, but the whole line); far
example, expressions like s/y*//g do not loop forever.

REGEXP(5}-4



The routines ecmp and getrenge are trivial and are called by the
routines previously mentioned.

EXAMPLES
The fellowing is an example, taken from the code for grep{l),
showing the use of these regular expression macros and calls:

#define INIT register char *sp = instring;
#define GETC{) (*sp++)

#define PEEKC() (*sp}

#define UNGETC{c) (—sp)}

#define RETURN{c) return;

#define ERROR{c) regerr()}

#include <{regexp.h>
{void) compile{*argv, expbuf, &expbuf[ESIZE], * '};

if(step(linebuf, expbuf})
succeed();

FILES
/usr/include/regexp.h

SEE ALSD
ed(1), grep{(l), sed{l}.

BUGS
The variahle circf is not handled well,
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NAME
stat - data returned by stat system call

SYNOPSIS
#include <{sys/types.h>

#include <sys/stat.h>

DESCRIPTION

STAT(5)

The system calls stat, 1stat and fstat return gata whose structure
is defined by this include file. The encoding of the field st_mode

is defined in this file also.

/*
* Structure of the result of stat
*/

struct stat

{

dev_t st_dev;
ino_t wt_inoj
ushort st_made;
short st_nlink;
shart st _uid;
short st_gid;
dev_t st_rdev;

of f_t st_size;
time_ t st_atime;
int st_sparel;
time_t st_mtime;
int st_spare?;
time_t st_ctime;
int st_spsie3;
long st_blksize;
long st_blocks;
long st_spare4{2];
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FILES

/usr/include/sys/types.h

#define
#define
#defing
#define
#define
#define
#defing
#define
#define
#define
#define
#define
#gefine
#define

S_IFMT
S_IFIFD
5_IFCHR
S_IFDIR
S_IFBLK
5_IFREG
S_IFLNK
S_IFSOCK
5_ISUID
5_ISGID
S_ISVTX
S_TREAD
S_IWRITE
$_LEXEC

fust/include/sys/stat.h

SEE ALSOD

stat{z), types(5).
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0170000
0010000
0020000
0040000
0060000
0100000
0120000
0140000
0004000
0002000
0001000
0000400
0000200
0000100

VL
/¥
/*
/*
Vi
/%
/*
/*
7t
/*
/*
/*
S
Ve

typa af file */

fifo special */

character special */
directary */

klock speclal */

reqular */

symbalic link +/

socket */

set user id on execution */
set group id on execution %/
save swapped text even after use */
read permission, owner */
write permission, owner */
execute/search permission,
owner */




NAME

TERM(5) E

term - conventional names for terminals ‘

DESCRIPTION
The names in this file are used by certain commands <{e.g., nroff,
mm{1), man{l}, tabs(l))} and are meintsined as part of the shell

environment (see sh(l), profile(4), and environ(5)) in the variable ‘

TERM.

3220

WSL1
arpanet
bussiplexer
decwriter
dialup
dumbd

dw

dwl

dw?2

dw3

dwd
ethernet
gigi

gt40

gt4?2
lal2p
network
patch
patehboard
plugbaard
qvtl09

switch
Unknown
v2
v2-em
v3220

vt220|vision2|v2|v3220]3220|Lanpar ¥ision II 3220
WSL1fwsll|Dlivetti WSL1 Workstation

arpanet |network

bussiplexer

dw? [decwriter |dw|decwriter II

dialup

dumbd

dw? |decwriter |dwldecwriter II

dwl |decwriter I

dw? |decwriter|dw|decwriter II

dw3|12120 |decwriter IIT

dw4 |decwriter IV

ethernet |network

gigi|vk100|dec gigi graphics terminal
gt40|dec gtald

gt42|dec gta2

ow3|lal20|decwriter 111

arpanet |network

plugboard|peteh|patchboard
plugboard|patch|patchboard
plugboard|patch|patchboard

wy50 [qvtl09|qume qvtl09 80-column| wyse 50
80-column

switch|intelligent switch

unknown

vt220{visionZ|vZ|v3220|Lanpar Vision II 3220
vt220-em|vision2-em|{Vt220 emulator {no delays)
vt220}|vision2|v2|v3220|Lanpar Vision II 3220
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vigion2
vision2-em
vkl00Q

vtloo
vtl00-am
vt100-bot-s
vt100-nam
vi100-nam-w

vitl00-nav
vt1l00-nav-w

vE100-np
vt100-s

vt1l00-s-bot
vt100-5-top

vt;ﬂﬂ-top—s
vE100-w
vE100-w-am
vt100-w-nam
vE}GO-w-nav

vil00am
vt1l00nam
vt100s
vtl00w
vitl2s
vil32
vt220
vt220-em
vi50
vt50h
vt52
ws1530
wal530-am

vt220|vision2|v2!v3220|Lanpar Vision II 3220
vt220-em|visionZ-em|Vt220 emulator {(no delays)
gigilvkl00|dec gigi graphics terminal
vt100{vt100~nam|vt100 w/no am
vt100|vt1l00-nam|vt100 w/no am
vt100-s-bot|vt100-bot-s|vt108 for use with sysl
vt100|vt100-nam|vt100 w/no am
vt100-w-nam|vt100-nam-w|dec vt100 132 cols
{w/advanced video)

vt100-nav|vt100 withou advanced videc option
vt100-nav-w|vt100-w-nav|dec vtid0 132 cols 14
lires (no advanced video option)

vt100-np
vt100-s|vt100-s-top|vt100-top-s|vt100 for use
with sysline

vt100-s-bot jvt1l00-bot-3|vt1l00 for use with sysl
vt100-s}vt100-s-top|vt100-top-s|vt100 for use
with sysline

vt100-s |vt100~s-top|vt100-top-s|vt100 for use
with sysline

vt100~-w|vt100-w-am|dec vtl00 132 cols
{w/advanced video)

vt100-w|vt100-w-am|dec vtl00 132 cols
{w/advanced video)

vt100-w~nam|vt100-nam-w|dec vt100 132 cols
{w/advanced video)

vt100-nav-w|vt100-w-navidec vt100 132 cols 14
lines {no advanced video option)

vt100am

vt100nam

vt100s

vt100w

vt125|vt125 graphics terminal

vt132{vtl32

vt220|vision|v2|v3220]3220|Lanpar Vision II 322
vt220-em|vision2-em|Vt220 emulator {no delays)
vt50|dec vt50

vt50h|dec vt50h

vt52|dev vt52

ws1530|wsl530-am|0livetti Work Station 1530
wel1530|wsl530-am|dlivetti Work Station L530



weli WSL1{ws1l|0livetti WSL1 Workstation

wyl0O wyl00]100|wyse 100
wWyS0 wy50|qvt109|qume qvtl09 80-column|wyse 50
B0-column
wy75 wy75]wyse 75 80-column
Local changes to  this list are common. Refer to

Jusr/lib/terminfo.directory for information on terminals supported
by your system.

Up to B characters - lowercese letters, minus sign, and/or digits -
make up & basic terminal name. Terminal sub-models and ecperatienal
mades are distinguished by suffixes heginning with a -. Names
should be based or origiral vendors, rather than local
distributors. A terminal acquired from one vendor should noct have
mare than one distinct basic name,

Commands whose behaviour depends on the type of termipal should
accept arguments of the form -Tterm where term is one of the names
given above; if no such argument is present, such commands should
abtein the terminal type from the environment variable TERM, which,
in turp, should contain term.

SEE ALSD
mm(1}, nroff(l), tplot{lG), sh(l), stty{l), tabs(l), profile(4),
environ{5),

BUGS

Programs that should make use of this file do not adhere to the
nomenciature in a consistent manner.
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NAME

TYPES(5)

types - primitive system data types

SYNOPSIS

#include <sys/types.h>

DESCRIPTION

The data types defined in the include file are used in system code;
some data of these types are accessible to user code:

typedef
typedsf
typedef
typedef
typedef
typedef
typedef
typedef
typedef
typedef
typedef
typedef
typedef
typedef
typedef
typedef
typedef
#define

typedef
w#define
#ifndef
#define
#endif

typedef

} fd_set;

unsigned char wu_char;

unsigned short u_short;

unsigned int u_int;

unsigned long u_long;

unsigned short ushort;

struct _physadr | int r{l]; } *physadr;
struct label_t {int wval[l4]; } lsbel_t;
struct quad { long val[2]; } quad;
long daddr_t;

char * caddr_t;

u_long ino_t;

long swhblk t;

int size_t;

int time_t;

short dev_t;

int off_t;

long key_t;

FD_SETSIZE 256

long fd_mask;
NFDBITS (sizeof(fd_mask)*NBBY /* bits per mask
howmany

howmany (x, y) ({(x)+({y)-1)}/{y}}

struct fd_set {
fd_mask fds_bits[howmany(FD_SETSIZE, NFDBITS)];

*/
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The form daddr_t is used far disk addresses except in an inode on
disk; see fs(4). Times are encoded in seconds since 00:00:00 GMT,
January 1, 1970. The major and minor parts of a device code
specify kind and unit number of a device and are installation-
dependent. Offsets are measured in bytes from the beginning of a
file. The Iabel_t variables are used to save the processor state
while another process is running.

SEE ALSO
fsl{4).

TYPES(5)-2




NAME

VARARGS(S5)

varargs - handle variable argument list

SYNOPSIS

#include <{varargs.h>
typedef char *va_list
#define va_dcl int va_alist;

void va_start{pvar)
va_list pvar;

type va_arqg{pvar, type)
va_list pvar;

void va_end(pvar)
va_list pvar;

DESCRIPTION

This set of macros allows portable procedures that accept wvariable
argument lists to be written. Routines that have varigble argument
lists (such as printf(35)) but do not use varargs are inherently
nonportable, as different machines use different argument-passing
conventions,

va_alist is used ss the parameter list in a function header.

va_dcl is a declaration for va alist. HNo semicolon should
follow va_dcl.

va_list is a type defined for the variable used tp traverce the
list.

va_start is called to initialise pvar teo the beginning of the
list.
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va_arqg will return the next argument in the list pointed to by
pvar. Tyvpe 1is the type the argument is expected toc be.
Different types can be mixed, but it is up to the routin
to know what type of argument is expected, as it canno
be determined at runtime.

va_end is used to clean up.

Multiple traversals, each bracketed by va_starl ... va_end, are

possible,

EXAMPLE

This example is a possible implementation of execl{2).

f#include <varargs.h>
#define MAXARGS 100

Vi

*/

SEE ALSD

execl is called by
execl{file, argl, arg2, ..., {char *)0);

execl(va_alist)
va_dcl
{
va list ap;
char #file;
char *args[MAXARGS];
int argno = 0;

va_start(ap);

file = va_arg{ap, char *);

while ((args[argno++] = va_arg{ap, char *}}
t= (char *)0);

va_end{ap);

return execv(file, args};

exec(2), printf{3S}.
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BUGS

It is up to the c¢elling routine to somehow specify how many
arguments there are, since it is not always possible to determine
this from the stack frame. For example, execl 1is passed a zero
pointer tec signal the end of the list. Printf can tell how many
arguments are there by the format.

It is non-portable to specify s second argument of char, short, or
fleat to va_arg, since arguments seen by the ralled function are
not char, short, or fleat. L converts char and short arguments to
int and converts fleat arguments to double before passing them to a
function.
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