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NAME
basename - strip directory and suffix from filenames

SYNOPSIS
basenameNAME [SUFFIX
basenameOPTION

DESCRIPTION
Print NAME with ary leading directory components reved. If specified, also renve a tailing SUF-
FIX.

——help display this help and exit

—-version
output version information and exit

AUTHOR
Written by FIXME unknown.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free softare; see the source for copying conditions. There is NO warrantyyerofce MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fobasenameis maintained as aekinfo manual. If thenfo and basename
programs are properly installed at your site, the command

info basename

should gve you access to the complete manual.
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NAME
cat — concatenate files and print on the standard output

SYNOPSIS
cat [OPTION [FILE]...

DESCRIPTION
Concatenate FILE(s), or standard input, to standard output.

—-A, ——show-all
equialent to-vET

—b, ——number—nonblank
number nonblank output lines

-e equialent to-vE

-E, ——show-ends
display $ at end of each line

-n, ——number
number all output lines

-s, ——squeeze-blank
never more than one single blank line

-t equivalent to-vT

-T, ——show-tabs
display TAB characters as "I
-u (ignored)
-v, ——show-nonprinting
use "~ and M- notation, except for LFD and TAB
——help display this help and exit
—=version
output version information and exit
With no FILE, or when FILE is —, read standard input.

AUTHOR
Written by Torbjorn Granlund and Richard M. Stallman.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free softare; see the source for copying conditions. There is NO warrantyyerofce MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation focat is maintained as aekinfo manual. If theinfo andcat programs are
properly installed at your site, the command

info cat

should gve you access to the complete manual.
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NAME
chgrp — change group ownership

SYNOPSIS
chgrp [OPTION... GROUP FILE..
chgrp [OPTION... --reference=RFILE FILE.

DESCRIPTION
Change the group of each FILE to GBP With ——reference change the group of each FILE to that
of RFILE.

—c, ——changes
like verbose but report only when a change is made
——dereference

affect the referent of each symbolic link, rather than the symbolic link itself (this is the
default)

—-h, ——no—-dereference
affect each symbolic link instead of yameferenced file (useful only on systems that can
change the ownership of a symlink)

——no—presere-root do not treat */' specially (the default)

——presene-root

fail to operate recurgely on ‘/’
—f, ——silent, ——quiet

suppress most error messages

—-reference=RFILE
use RFILES goup rather than the specifying GROUP value

-R, ——recursive
operate on files and directories recusiyi

-v, ——verbose
output a diagnostic fovery file processed

The folloving options modify he a herarcly is traversed when the-R option is also specifiedlf
more than one is specified, only the final one takes effect.

-H if a command line argument is a symbolic link to a directiayerse it
-L traverse @ery symbolic link to a directory encountered
-P do not traerse ay symbolic links (default)

——help display this help and exit

—=version
output version information and exit

AUTHOR
Written by David MacKenzie and Jim Meyering.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free softare; see the source for copying conditions. There is NO warrantyyerofce MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fochgrp is maintained as aekinfo manual. If theinfo andchgrp programs
are properly installed at your site, the command

info chgrp

should gve you access to the complete manual.
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NAME
chmod - change file access permissions

SYNOPSIS
chmod [OPTION... MODE[,MODEH]... FILE...
chmod [OPTION... OCTAL-MODE FILE..
chmod[OPTION... --reference=RFILE FILE.

DESCRIPTION
This manual page documents the GNéfsion ofchmod. chmod changes the permissions of each
given file according tanode which can be either a symbolic representation of changes to make, or an
octal number representing the bit pattern for the permissions.

The format of a symbolic mode is ‘Jugoa...][[+-=][rwxXstugo...]...][,..-Multiple symbolic operations
can be gien, separated by commas.

A combination of the letters ‘ugoa’ controls which users’ access to the file will be changed: the user
who owns it (u), other users in the fdgjfoup (g), other users not in the fdejoup (0), or all users (a).

If none of these are \gn, the effect is as if ‘a’ were \ggn, but bits that are set in the umask are not
affected.

The operator '+’ causes the permissions selected to be added to the existing permissions of each file; ‘-
causes them to be rexenl; and ‘=’ causes them to be the only permissions that the file has.

The letters ‘rwxXstugo’ select the wepermissions for the affected users: read (r), write (Wcgte

(or access for directories) (x)xeeute only if the file is a directory or already hasoaite permission
for some user (X), set user or group ID awoaition (s), sticl (t), the permissions granted to the user
who owns the file (u), the permissions granted to other users who are members ofth®dite{g),
and the permissions granted to users that are in neither ofdlpeetweding categories (0).

A numeric mode is from one to four octal digits (0-7), d=tiby adding up the bits with values 4, 2,

and 1. Any omitted digits are assumed to be leading zeros. The first digit selects the set user ID (4)
and set group ID (2) and stickl) attributes. Thesecond digit selects permissions for the user who
owns the file: read (4), write (2), anaeeute (1); the third selects permissions for other users in the
file’'s group, with the same values; and the fourth for other users not in tisegfdep, with the same
values.

chmod never changes the permissions of symbolic links; ¢thenod system call cannot change their
permissions. Thigs not a problem since the permissions of symbolic links arer msed. Haovever,

for each symbolic link listed on the command linkmod changes the permissions of the pointed-to
file. Incontrastchmodignores symbolic links encountered during reagsirectory traversals.

STICKY FILES
On older Unix systems, the stickit caused recutable files to be hoarded in swap spatikis feature
is not useful on modern VM systems, and the Linux kernel ignores thg kitick files. Other krnels
may use the stigkbit on files for system-defined purposes. On some systems, only the superuser can
set the stick bit on files.

STICKY DIRECTORIES
When the stick bit is set on a directoryiles in that directory may be unlied or renamed only by root
or their avner Without the stick bit, anyone able to write to the directory can delete or rename files.
The sticly bit is commonly found on directories, such as /tmp, that are world-writable.

OPTIONS
Change the mode of each FILE to MODE.

—c, ——changes
like verbose but report only when a change is made

——-no-presere-root
do not treat '/’ specially (the default)

——presene-root
fail to operate recurgely on ‘/’
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—f, ——silent, ——quiet
suppress most error messages

-v, ——verbose
output a diagnostic fowvery file processed

——reference=RFILE
use RFILES mode instead of MODE values

-R, —-recursive

change files and directories recueby
——help display this help and exit
—=version

output version information and exit

Each MODE is one or more of the letters ugoa, one of the symbols +—= and one or more of the letters
rwxXstugo.

AUTHOR
Written by David MacKenzie and Jim Meyering.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There isak@nty; not een for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fathmod is maintained as aekinfo manual. If thanfo andchmod programs
are properly installed at your site, the command

info chmod

should gve you access to the complete manual.
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NAME
chown — change file owner and group

SYNOPSIS
chown[OPTION... [OWNER][:[GROUH] FILE...
chown[OPTION... --reference=RFILE FILE.

DESCRIPTION
This manual page documents the GN&Jysion ofchown. chown changes the user and/or growpne
ership of each gen file, according to its first non-option argument, which is interpreted asviolltf
only a user name (or numeric user ID) igegi that user is made the owner of eactemfile, and the
files’ group is not changed. If the user name is followed by a colon or dot and a group name (or
numeric group ID), with no spaces between them, the gramership of the files is changed as well.
If a colon or dot but no group name falle the user name, that user is made the owner of the files and
the group of the files is changed to that sslegin group. If the colon or dot and group areegi but
the user name is omitted, only the group of the files is changed; in thislas®,performs the same
function aschgrp.

OPTIONS
Change thewner and/or group of each FILE to OWNER and/or@tRR. With ——reference change
the owner and group of each FILE to those of RFILE.

—c, ——changes
like verbose but report only when a change is made

——dereference
affect the referent of each symbolic link, rather than the symbolic link itself (this is the
default)

—-h, —=—no—dereference
affect each symbolic link instead of yameferenced file (useful only on systems that can
change the ownership of a symlink)

——from=CURRENT_OWNERURRENT_GROUP
change the owner and/or group of each file only if its curneneoand/or group match those
specified here. Either may be omitted, in which case a match is not required for the omitted
attribute.

——no—presewre-root do not treat */' specially (the default)

——presene-root

fail to operate recurgely on ‘/’
—f, ——silent, ——quiet

suppress most error messages

—-reference=RFILE
use RFILES onvner and group rather than the specifying OWNER:GROUP values

-R, ——recursive
operate on files and directories recusiyi

-v, ——verbose
output a diagnostic forvery file processed

The following options modify he a herarcly is traversed when the-R option is also specifiedlf
more than one is specified, only the final one takes effect.

-H if a command line argument is a symbolic link to a directiayerse it
-L traverse @ery symbolic link to a directory encountered
-P do not traerse ay symbolic links (default)

——help display this help and exit

—=version
output version information and exit
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Owner is unchanged if missing. Group is unchanged if missing, but changed to login group if implied
by a ‘’ following a symbolic ®NER. ONNER and GROUP may be numeric as well as symbolic.

AUTHOR
Written by David MacKenzie and Jim Meyering.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free softare; see the source for copying conditions. There is NO warrantyyerofce MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fochown is maintained as agkinfo manual. If thanfo andchown programs
are properly installed at your site, the command

info chown

should gve you access to the complete manual.
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NAME
chroot — run command or interaatishell with special root directory

SYNOPSIS
chroot NEWROOTCOMMAND..]
chroot OPTION

DESCRIPTION

Run COMMAND with root directory set to NEWRAO

——help display this help and exit

—=version

output version information and exit

If no command is gen, run “${SHELL} -i” (default: /bin/sh).
AUTHOR

Written by Roland McGrath.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free softare; see the source for copying conditions. There is NO warrantyyerofce MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fochroot is maintained as agkinfo manual. If thanfo andchroot programs
are properly installed at your site, the command

info chroot

should gve you access to the complete manual.
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NAME
cksum — checksum and count the bytes in a file

SYNOPSIS
cksum[FILE]...
cksum[OPTION

DESCRIPTION
Print CRC checksum and byte counts of each FILE.
——help display this help and exit

—=version
output version information and exit

AUTHOR
Written by Q. Frank Xia.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.

CKSUM(1)

This is free softare; see the source for copying conditions. There is NO warrantyyerofce MER-

CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO

The full documentation focksum is maintained as agkinfo manual. If theanfo andcksum programs

are properly installed at your site, the command
info cksum

should gve you access to the complete manual.
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NAME

comm - compare twvsorted files line by line
SYNOPSIS

comm[OPTION... FILE1 FILE2
DESCRIPTION

Compare sorted files FILE1 and FILE2 line by line.

With no options, produce three—column output. Column one contains lines unique to FILE1, column
two contains lines unique to FILE2, and column three contains lines common to both files.

-1 suppress lines unique to FILE1
-2 suppress lines unique to FILE2
-3 suppress lines that appear in both files

——help display this help and exit

—=version
output version information and exit

AUTHOR
Written by Richard Stallman and David MacKenzie.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There isak@nty; not een for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation foromm is maintained as aekinfo manual. If thanfo andcomm programs
are properly installed at your site, the command

info comm

should gve you access to the complete manual.



CP(2) UseilCommands CP(2)

NAME
cp — copy files and directories

SYNOPSIS
cp [OPTION... [-T] SOURCE DEST
cp [OPTION... SOURCE.. DIRECTORY
cp [OPTION... -t DIRECTOR SOURCE..

DESCRIPTION
Copy SOURCE to DESTor multiple SOURCE(s) to DIRECTOR

Mandatory arguments to long options are mandatory for short options too.

—a, ——archive
same as-dpR

——backup[=CONTROI
malke a tackup of each existing destination file

-b like ——backup but does not accept an argument

—-copy-contents
copy contents of special files when recwesi

-d same as—no—dereference ——preseasre=link

——no-dereference
never follow symbolic links

—f, ——force
if an existing destination file cannot be opened, regritcand try again

—i, ——interactive

prompt before werwrite
-H follow command-line symbolic links
=1, —=link

link files instead of copying

-L, ——dereference
always follow symbolic links

-p same as—preseve=modeownership,timestamps

——presewve[=ATTR_LIST
presere the specified attriltes (default: mode,ownership,timestamps), if possible additional
attributes: links, all

——no-preseve=ATTR_LIST
don't presere the specified attributes

——parents
append source path to DIRECTORY
-P same as ‘——no-dereference’

-R, -r, ——recursive
copy directories recursely

——remove—-destination
remove each existing destination file before attempting to open it (contrastwitiice)

—-reply={yes,no,query}
specify hav to handle the prompt about an existing destination file

——sparseeWHEN
control creation of sparse files

——strip—trailing—slashesremore any tailing slashes from each SOURCE
argument
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—s, ——symbolic-link
malke symbolic links instead of copying

=S, ——suffix=SUFFIX
override the usual backup suffix

—t, ——target—directory=DIRECTORY
copy al SOURCE arguments into DIRECTORY

-T, ——no-target-directory
treat DEST as a normal file
—-u, ——update
copy only when the SOURCE file is newer than the destination file or when the destination file
is missing
-v, ——verbose
explain what is being done
—Xx, ——one-file—system
stay on this file system

——help display this help and exit

—=version
output version information and exit

By default, sparse SOURCE files are detected by a crude heuristic and the corresponding DEST file is
made sparse as welllhat is the behavior selected bysparsesauto. Specify ——sparse=alwaysto

create a sparse DEST file wheerethe SOURCE file contains a long enough sequence of zero bytes.
Use--sparse=neverto inhibit creation of sparse files.

The backup suffix is “, unless set withrsuffix or SIMPLE_BACKUP_SUFFIX. Theversion control
method may be selected via thebackup option or through the VERSION_CONTROLw@onment
variable. Hereare the values:

none, off
never make backups (een if ——backup is given)

numbered, t

malke rumbered backups
existing, nil

numbered if numbered backups exist, simple otherwise
simple, nger

always male dmple backups

As a special case, cp makes a backup of SOURCE when the force and backup optives anel gi
SOURCE and DEST are the same name for an existing, regular file.

AUTHOR
Written by Torbjorn Granlund, David MacKenzie, and Jim Meyering.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There isak@nty; not een for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation focp is maintained as aekinfo manual. If theinfo andcp programs are
properly installed at your site, the command

info op

should gve you access to the complete manual.
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NAME

csplit — split a file into sections determined by context lines
SYNOPSIS

csplit [OPTION... FILE PATTERN..
DESCRIPTION

Output pieces of FILE separated BATHERN(S) to files ‘xx01’, ‘xx02’, ..., and output byte counts of
each piece to standard output.

Mandatory arguments to long options are mandatory for short options too.
—b, ——suffix-format=FORMATuse sprintf FORMA instead of %02d

—f, ——prefix=PREFIX

use PREFIX instead of ‘xx’
-k, ——keep-files

do not remwee autput files on errors
-n, ——digits=DIGITS

use specified number of digits instead of 2
-s, ——quiet, ——silent

do not print counts of output file sizes
-z, ——elide—empty—files

remove enpty output files
——help display this help and exit

—-version
output version information and exit

Read standard input if FILE is —. EacATHERN may be:

INTEGER
copy up to hut not including specified line number

/REGEXP/[OFFSET]
copy up to hut not including a matching line

%REGEXP%[OFFSET]
skip to, but not including a matching line

{INTEGER}
repeat the previous pattern specified humber of times

{*} repeat the previous pattern as mytimes as possible
Aline OFFSET is a required ‘+’ or ‘=’ followed by a poséiinteger.

AUTHOR
Written by Stuart Kemp and David MacKenzie.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free softare; see the source for copying conditions. There is NO warrantyyerofce MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation focsplit is maintained as aekinfo manual. If theinfo andcsplit programs
are properly installed at your site, the command

info csplit

should gve you access to the complete manual.
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NAME

cut — remee ctions from each line of files
SYNOPSIS

cut [OPTION... [FILE]...
DESCRIPTION

Print selected parts of lines from each FILE to standard output.
Mandatory arguments to long options are mandatory for short options too.

-b, ——bytes=LIST
select only these bytes

—-C, ——characters=LIST
select only these characters

—d, ——delimiter=DELIM
use DELIM instead of TAB for field delimiter

—f, ——fields=LIST
select only these fields; also printydime that contains no delimiter charactanless the-s
option is specified
-n (ignored)
——complement
complement the set of selected bytes, characters or fields.
—s, ——only—delimited
do not print lines not containing delimiters

——output—delimiter=STRING
use STRING as the output delimiter the default is to use the input delimiter

——help display this help and exit

—=version
output version information and exit

Use one, and only one eb, —c or —f. Each LIST is made up of one range, or sneanges separated
by commas.Selected input is written in the same order that it is read, and is written exactly once.
Each range is one of:

N N’th byte, character or field, counted from 1

N- from N'th byte, character or field, to end of line
N-M  from N'th to M'th (included) byte, character or field
-M from first to M'th (included) byte, character or field
With no FILE, or when FILE is —, read standard input.

AUTHOR
Written by David Ihnat, David MacKenzie, and Jim Meyering.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There isak@nty; not een for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation focut is maintained as aekinfo manual. If theinfo andcut programs are
properly installed at your site, the command

info cut

should gve you access to the complete manual.
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NAME
date — print or set the system date and time

SYNOPSIS
date[OPTION... [+FORMAT]
date [-u|--utc|--universdl [ MMDDhhmni[ CC] Y Y[ .s4]

DESCRIPTION
Display the current time in thevgh FORMAT, or set the system date.

-d, ——date=STRING
display time described by STRING, not ‘now’

—f, ——file=DATEFILE
like ——date once for each line of BT EFILE

——is0—860I=TIMESPEQ output date/time in ISO 8601 format.
TIMESPEC='date’ for date only (the daflt), ‘hours’, ‘minutes’, ‘seconds’, or ‘ns’ for date
and time to the indicated precision.

-r, ——reference=FILE
display the last modification time of FILE

-R, ——rfc-2822
output RFC-2822 compliant date string

—-s, ——set=STRING
set time described by STRING

—u, ——utc, ——universal
print or set Coordinated Uregrsal Time

——help display this help and exit

—=version
output version information and exit

FORMAT controls the output. The only valid option for the second form specifies Coordinatesl-Uni
sal Time. Interpretegdequences are:

%% aliteral %

%a locales ébreviated weekday name (Sun..Sat)

%A locales full weekday name, variable length (Sunday..Saturday)
%b locales abbreviated month name (Jan..Dec)

%B locales full month name, variable length (January..December)

%c locales date and time (Sat NdD4 12:02:33 EST 1989)

%C century(year divided by 100 and truncated to an integer) [00—99]
%d dayof month (01..31)

%D date(mm/dd/yy)

%e dayof month, blank padded ( 1..31)

%F sameas %Y-%m-%d

%g the2—-digit year corresponding to the %V week number

%G the4—digit year corresponding to the %V week number

%h sameas %b
%H hour(00..23)
%l hour(01..12)

%j dayof year (001..366)
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%k hour( 0..23)

%l hour( 1..12)

%m month(01..12)

%M minute(00..59)

%n anewline

%N nanosecond®00000000..999999999)

%p locales upper case AM or PM indicator (blank in nydiocales)

%P locales lower case am or pm indicator (blank in maocales)

%r time,12—hour (hh:mm:ss [AP]M)

%R time,24-hour (hh:mm)

%s secondsince ‘00:00:00 1970-01-01 UTC’ (a GNU extension)
%S second00..60); the 60 is necessary to accommodate a leap second
%t ahorizontal tab

%T time,24—hour (hh:mm:ss)

%u dayof week (1..7);1 represents Monday

%U weeknumber of year with Sunday as first day of week (00..53)
%V weeknumber of year with Monday as first day of week (01..53)
%w dayof week (0..6);0 represents Sunday

%W  weeknumber of year with Monday as first day of week (00..53)
%X locales date representation (mm/dd/yy)

%X locales time representation (%H:%M:%S)

%y lasttwo digits of year (00..99)

%Y year(1970...)

%z RFC-2822tyle numeric timezone-0500 (a ronstandard extension)
%Z timezone (e.g., EDT), or nothing if no time zone is determinable

By default, date pads numeric fields with zeroes. GNU date recognizes the following modifiers
between ‘%’ and a numeric diregti

‘=’ (hyphen) do not pad the field * ' (underscore) pad the field with spaces

AUTHOR
Written by David MacKenzie.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free softare; see the source for copying conditions. There is NO warrantyyerofce MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fodate is maintained as aekinfo manual. If the info anddate programs are
properly installed at your site, the command

info date

should gve you access to the complete manual.
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NAME
dd - cowert and cop a file

SYNOPSIS
dd [OPERAND...
dd OPTION

DESCRIPTION
Copy afile, corverting and formatting according to the operands.

bs=BYTES
force ibs=BYTES and obs=BYTES

cbs=BYTES
corvert BYTES bytes at a time

conv=CONVS
corvert the file as per the comma separated symbol list

count=BLOCKS
copy only BLOCKS input blocks

ibs=BYTES

read BYTES bytes at a time
if=FILE

read from FILE instead of stdin
iflag=FLAGS

read as per the comma separated symbol list
obs=BYTES

write BYTES bytes at a time
of=FILE

write to FILE instead of stdout
oflag=FLAGS

write as per the comma separated symbol list

seek=BLOCKS
skip BLOCKS obs-sized blocks at start of output

skip=BLOCKS
skip BLOCKS ibs—sized blocks at start of input

status=noxfer
suppress transfer statistics

BLOCKS and BYTES may be followed by the following multiplieatisiffixes: xM M, ¢ 1, w 2, b
512, kB 1000, K 1024, MB 1000*1000, M 1024*1024, GB 1000*1000*1000, G 1024*1024*1024, and
soonfor TR, E, Z, Y

Each CONV symbol may be:

ascii  fromEBCDIC to ASCII

ebcdic fromASCIl to EBCDIC

ibm fromASCII to alternate EBCDIC

block padnewline-terminated records with spaces to cbs-size

unblock
replace trailing spaces in cbs—size records with newline

Icase  changapper case to lower case
nocreat dmot create the output file

excl fail if the output file already exists



DD(1) UserCommands DD(1)

notrunc danot truncate the output file

ucase changewer case to upper case

swab  swvap every pair of input bytes

noerror continuafter read errors

sync pacevey input block with NULs to ibs—size; when used
with block or unblock, pad with spaces rather than NULs

fdatasync physically write output file data before finishing fsyridkkewise, but also write
metadata

Each FLAG symbol may be:

append appenchode (makes sense only for output)
direct usdirect I/O for data

dsync usesynchronized I/O for data

sync likewise, but also for metadata

nonblock
use non-blocking 1/10

nofollow
do not follaw symlinks

noctty donot assign controlling terminal from file

Sending a SIGUSR1 signal to a running ‘dd’ processandkprint I/O statistics to standard erribien
to resume copying.

$ dd if=/dev/zero of =/dev/null & pid=$!
$ kill -USRL $pid; sleep 1; kill $pid
18335302+0 records in 18335302+0 records out 9387674624 bytes (9.4 GB) copied, 34.6279
seconds, 271 MB/s
Options are:
——help display this help and exit

—=version
output version information and exit

AUTHOR
Written by Paul Rubin, David MacKenzie, and Stuart Kemp.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There isak@nty; not een for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fodd is maintained as aekinfo manual. If theinfo anddd programs are
properly installed at your site, the command

info dd

should gve you access to the complete manual.
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NAME

df — report file system disk space usage
SYNOPSIS

df [OPTION... [FILE]...
DESCRIPTION

This manual page documents the GNU versiodfofdf displays the amount of disk spaceitable on
the file system containing each file namguanent. Ifno file name is gien, the spacevailable on all
currently mounted file systems is slro Diskspace is shown in 1K blocks by default, unless tivé en
ronment variable POSIXLY_CORRECT is set, in which case 512-byte blocks are used.

If an argument is the absolute file name of a disk device node containing a mounted file dfystem,
shavs the spacevailable on that file system rather than on the file system containing the device node
(which is alays the root file system)This version ofdf cannot she the space \ailable on
unmounted file systems, because on most kinds of systems doing so requires very nonportable intimate
knowledge of file system structures.

OPTIONS
Shaw information about the file system on which each FILE resides, or all file systems by default.

Mandatory arguments to long options are mandatory for short options too.

-a, ——all
include file systems having 0 blocks

—-B, ——block-size=SIZEuse SIZE-byte blocks

—-h, ——human-readable

print sizes in human readable format (e.g., 1K 234M 2G)
-H, —=si

likewise, but use powers of 1000 not 1024

-i, ——inodes

list inode information instead of block usage
-k like ——block-size=1K
-1, ——local

limit listing to local file systems

—-no-sync
do not irvoke g/nc before getting usage info (default)

—P, ——portability
use the POSIX output format

—-sync invoke g/nc before getting usage info

-t, ——type=TYPE
limit listing to file systems of type TYPE

-T, ——print-type
print file system type

—X, ——exclude-typeTYPE
limit listing to file systems not of type TYPE

-V (ignored)
——help display this help and exit

—=version
output version information and exit

SIZE may be (or may be an integer optionally followed by) one ofvidlig: kB 1000, K 1024, MB
1000*1000, M 1024*1024, and so on for GFTE, Z, Y
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AUTHOR
Written by Torbjorn Granlund, David MacKenzie, and Paul Eggert.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There isak@nty; not een for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fadf is maintained as aekinfo manual. If theanfo anddf programs are prop-
erly installed at your site, the command

info df

should gve you access to the complete manual.
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NAME

dir - list directory contents
SYNOPSIS

dir [OPTION... [FILE]...
DESCRIPTION

List information about the FILEs (the current directory byad#j. Sortentries alphabetically if none
of —cftuSUX nor ——sort.

Mandatory arguments to long options are mandatory for short options too.

-a, ——all
do not ignore entries starting with .

—-A, ——almost-all
do not list implied . and ..

——author
with —I, print the author of each file

-b, ——escape
print octal escapes for nongraphic characters

——block-size=SIZE
use SIZE-byte blocks

-B, ——ignore—backups
do not list implied entries ending with ~

-C with —It: sort by, and shav, ctime (time of last modification of file status information) with
shav ctime and sort by name otherwise: sort by ctime

-C list entries by columns

——color[=WHEN
control whether color is used to distinguish file types. WHEN may besr'néalways’, or
‘auto’

—d, ——directory
list directory entries instead of contents, and do not dereference symbolic links

-D, ——dired
generate output designed for Emacs’ dired mode

—f do not sort, enableaU, disable—Ist

—-F, ——classify
append indicator (one of */=@]|) to entries

——format=WORD
across-x, commas—m, horizontal—-x, long-I, sngle-column-1, verbose-I, vertical-C

——full-time
like -l ——time-style=full-iso

-g like —I, but do not list owner

-G, ——no-group
like -1, but do not list group

—-h, ——human-readable
with —I, print sizes in human readable format (e.g., 1K 234M 2G)

——=si  likewise, but use powers of 1000 not 1024

—-H, ——dereference—command-line
follow symbolic links listed on the command line

——dereference-command-line—symlink—to—dir
follow each command line symbolic link that points to a directory
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——hide=PATTERN

do not list implied entries matching sheTMERN (overridden by-a or —A)

——indicator-style=WORD append indicator with style WORD to entry names:

none (default), classify-§), file—type €p)

—-i, —inode

with —I, print the inde number of each file

-, ——ignore=PATTERN

-k
-

-L,

-m

_n'

-N,

-0

_p'

_q'

do not list implied entries matching sheXTMFERN
like ——block-size=1K
use a long listing format

——dereference
when showing file information for a symbolic link, shinformation for the file the link refer
ences rather than for the link itself

fill width with a comma separated list of entries

——numeric—-uid—gid
like —I, but list numeric UIDs and GIDs

—-literal
print rav entry names (dom'treat e.g. control characters specially)

like —I, but do not list group information
——file-type
append indicator (one of /=@|) to entries

——hide—control-chars
print ? instead of non graphic characters

——show-control-chars

_Q,

shav non graphic characters as—is (default unless program is ‘Is’ and output is a terminal)

——-quote—name
enclose entry names in double quotes

——quoting-stylesWORD

use quoting style WORD for entry names: literal, locale, shell, shelyal c, escape

-r, ——revase

-R,

reverse order while sorting

——recursive
list subdirectories recursily

-s, ——Size

-S

with —I, print size of each file, in blocks

sort by file size

—=sort=WORD

extension—X, none-U, sze -S, time —t, version—-v, satus—c, time —t, atime —u, access-u,
use-u

——time=WORD

with —I, show time as WDORD instead of modification time: atime, access, use, ctime or status;
use specified time as sogkif ——sort=time

——time-style=STYLE

with —I, show times using style STYLE: full-iso, long-iso, iso, locale, +FORMAORMAT

is interpreted like ‘date’; if FORMAT is FORMAT1<newline>FORMA2, FORMAT1 applies
to non-recent files and FORMR to recent files; if STYLE is prefixed with ‘posix—’, STYLE
takes effect only outside the POSIX locale

sort by modification time
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-T, ——tabsize=COLS
assume tab stops at each COLS instead of 8

-u with —It: sort by, and shav, access time with-|: show access time and sort by name otherwise:
sort by access time

-U do not sort; list entries in directory order

-V sort by version

-w, ——width=COLS
assume screen width instead of current value

—X list entries by lines instead of by columns
-X sort alphabetically by entry extension
-1 list one file per line

——help display this help and exit
—=version
output version information and exit

SIZE may be (or may be an integer optionally followed by) one of following: kB 1000, K 1024, MB
1000*1000, M 1024*1024, and so on for GFTE, Z, Y

By default, color is not used to distinguish types of files. That isvagui to using——color=none
Using the —-color option without the optional WHEN argument is e@lént to using
——color=always With ——color=autq color codes are output only if standard output is connected to a
terminal (tty).

Exit status is 0 if OK, 1 if minor problems, 2 if serious trouble.

AUTHOR

Written by Richard Stallman and David MacKenzie.

REPORTING BUGS

Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT

Copyright © 2004 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There isak@nty; not een for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO

The full documentation fodir is maintained as aekinfo manual. If theinfo anddir programs are
properly installed at your site, the command

info dir

should gve you access to the complete manual.
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NAME

dircolors — color setup for Is
SYNOPSIS

dircolors [OPTION... [FILE]
DESCRIPTION

Output commands to set the LS_COLORS environment variable.

Determine format of output:
-b, ——sh, ——bourne-shell
output Bourne shell code to set LS_COLORS

-¢, ——csh ——c—shell
output C shell code to set LS _COLORS
—-p, ——print—-database
output defaults
——help display this help and exit
—=version
output version information and exit

If FILE is specified, read it to determine which colors to use for which file typesxtamsimns. Oth-
erwise, a precompiled database is usé&dr details on the format of these files, run ‘dircolors
——print—database€.

AUTHOR
Written by H. Peter Anvin.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There isak@nty; not een for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fadircolors is maintained as aekinfo manual. If thenfo anddircolors pro-
grams are properly installed at your site, the command

info dircolors

should gve you access to the complete manual.
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NAME
dirname - strip non-directory suffix from file name

SYNOPSIS
dirname NAME
dirname OPTION

DESCRIPTION
Print NAME with its trailing /component remaed; if NAME contains no /'s, output’‘(meaning the
current directory).
——help display this help and exit
—=version
output version information and exit

AUTHOR
Written by David MacKenzie and Jim Meyering.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free softare; see the source for copying conditions. There is NO warrantyyerofce MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fodirname is maintained as aekinfo manual. If thenfo anddirname pro-
grams are properly installed at your site, the command

info dirname

should gve you access to the complete manual.
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NAME
du - estimate file space usage

SYNOPSIS
du [OPTION... [FILE]...
du [OPTION... --filesO-from=F

DESCRIPTION
Summarize disk usage of each FILE, readgifor directories.

Mandatory arguments to long options are mandatory for short options too.

-a, ——all
write counts for all files, not just directories
——apparent-size

print apparent sizes, rather than disk usage; although the apparent size is usuallyismaller
may be larger due to holes in (‘sparse’) files, internal fragmentation, indirect blocks, and the

like
—-B, ——block-size=SIZEuse SIZE-byte blocks
-b, ——bytes

equialent to ‘——apparent-size-block-size=1’

-c, ——total
produce a grand total

-D, ——dereference-args
dereference FILEs that are symbolic links

——filesO—-from=F
summarize disk usage of the NUL-terminated file names specified in file F

-H like ——si, but also ®okes a warning; will soon change to be egaent to ——derefer-
ence—-argy-D)

—-h, ——human-readable
print sizes in human readable format (e.g., 1K 234M 2G)

——=si  like —h, but use powers of 1000 not 1024
-k like ——block-size=1K

-|, =—count-links
count sizes mantimes if hard linked

-L, ——dereference
dereference all symbolic links

—-P, ——no-dereference
don't follow any symbolic links (this is the default)

-0, ——null
end each output line with 0 byte rather than newline

-S, ——separate—dirs
do not include size of subdirectories

—S, ——summarize
display only a total for each argument

—Xx, ——one-file—system
skip directories on different file systems

—-X FILE, ——exclude—from=FILE
Exclude files that match gmpattern in FILE.

——excludeePATTERNEXxclude files that matchAP TERN.
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——max—-depth=N
print the total for a directory (or file, with—all) only if it is N or fewer l&els belawv the com-
mand line argument-—max—depth=0 is the same as-summarize

——help display this help and exit
—=version
output version information and exit

SIZE may be (or may be an integer optionally followed by) one ofvidlig: kB 1000, K 1024, MB
1000*1000, M 1024*1024, and so on for GFTE, Z, Y

PATTERNS
PATTERN is a shell pattern (not a regulagpeession). Thepattern? matches ayn one character
whereas® matches apstring (composed of zero, one or multiple characteFsy. example,*.o will
match ag files whose names end.m Therefore, the command

du --exclude="*.0’
will skip all files and subdirectories ending.a(including the file.o itself).

AUTHOR
Written by Torbjorn Granlund, David MacKenzie, Paul Eggert, and Jim Meyering.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2005 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There isak@nty; not een for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fodu is maintained as aekinfo manual. If theinfo anddu programs are
properly installed at your site, the command

info du

should gve you access to the complete manual.
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NAME

echo - display a line of text
SYNOPSIS

echo[OPTION... [STRING...
DESCRIPTION

NOTE: your shell may hee its own version of echo which will supersede the version described here.
Please refer to your shalllbcumentation for details about the options it supports.

Echo the STRING(s) to standard output.

-n do not output the trailing newline
-e enable interpretation of backslash escapes
-E disable interpretation of backslash escapes (default)

——help display this help and exit

—=version
output version information and exit

If —eis in effect, the following sequences are recognized:
\ONNN thecharacter whose ASCII code is NNN (octal)

\\ backslash
\a alert(BEL)
\b backspace
\c suppres$railing newline
\f form feed
\n nev line
\r carriagereturn
\t horizontaltab
\v vertical tab
AUTHOR

Written by FIXME unknown.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free softare; see the source for copying conditions. There is NO warrantyyerofce MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation foechois maintained as aekinfo manual. If thenfo andechoprograms are
properly installed at your site, the command

info echo

should gve you access to the complete manual.
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NAME

ernv — run a program in a modified environment
SYNOPSIS

env[OPTION... [[] [NAME=VALUE]... [COMMANDI[ARG...]
DESCRIPTION

Set each NAME to VALUE in the environment and run COMMAND.

—i, ——ignore—environment
start with an empty environment

—-u, ——unseENAME
remove \ariable from the environment
——help display this help and exit
—=version
output version information and exit
A mere — implies-i. If no COMMAND, print the resulting environment.

AUTHOR
Written by Richard Mlynarik and David MacKenzie.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free softare; see the source for copying conditions. There is NO warrantyyerofce MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation foenv is maintained as aekinfo manual. If theinfo andenv programs are
properly installed at your site, the command

info env

should gve you access to the complete manual.
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NAME

expand — cowert tabs to spaces
SYNOPSIS

expand[OPTION... [FILE]...
DESCRIPTION

Corvert tabs in each FILE to spaces, writing to standard out@tith no FILE, or when FILE is -,
read standard input.

Mandatory arguments to long options are mandatory for short options too.
=i, ——initial
do not cowert tabs after non blanks

-t, ——tabs==NUMBER
have abs NUMBER characters apart, not 8

-t, ——tabs=LIST
use comma separated list of explicit tab positions
——help display this help and exit

—=version
output version information and exit

AUTHOR
Written by David MacKenzie.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There isak@nty; not een for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
unexpand(1)

The full documentation foexpand is maintained as aekinfo manual. If the info and expand pro-
grams are properly installed at your site, the command

info expand

should gve you access to the complete manual.
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NAME
expr — evaluate expressions

SYNOPSIS
expr EXPRESSION
expr OPTION

DESCRIPTION
——help display this help and exit
—-version
output version information and exit

Print the value of EXPRESSION to standard outpitblank line belev separates increasing prece-
dence groups. EXPRESSION may be:

ARG1 | ARG2
ARGL1 if it is neither null nor 0, otherwise ARG2

ARG1 & ARG2
ARGL1 if neither argument is null or 0, otherwise 0

ARG1 < ARG2
ARGL1 is less than ARG2

ARG1 <= ARG2
ARGL1 is less than or equal to ARG2

ARG1 = ARG2
ARGL1 is equal to ARG2

ARGL1 != ARG2
ARGL1 is unequal to ARG2

ARG1 >= ARG2
ARGL1 is greater than or equal to ARG2

ARG1 > ARG2
ARGL1 is greater than ARG2

ARG1 + ARG2
arithmetic sum of ARG1 and ARG2

ARG1 - ARG2
arithmetic difference of ARG1 and ARG2

ARG1 * ARG2
arithmetic product of ARG1 and ARG2

ARG1/ARG2
arithmetic quotient of ARG1 divided by ARG2

ARG1 % ARG2
arithmetic remainder of ARG1 divided by ARG2

STRING : REGEXP
anchored pattern match of REGEXP in STRING

match STRING REGEXP
same as STRING : REGEXP

substr STRING POS LENGTH
substring of STRING, POS counted from 1

index STRING CHARS
index in STRING where ayp CHARS is found, or O

length STRING
length of STRING
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+ TOKEN
interpret TOKEN as a stringyen if it is a

keyword like ‘match’ or an operator l&k'/’

(EXPRESSION)
value of EXPRESSION

Beware that map operators need to be escaped or quoted for shells. Comparisons are arithmetic if
both ARGs are numbers, elsitmgraphical. Bttern matches return the string matched between \(
and\) or null; if \( and \) are not used, ytreturn the number of characters matched or 0.

Exit status is 0 if EXPRESSION is neither null nor 0, 1 if EXPRESSION is null or 0, 2 if EXPRES-
SION is syntactically ivelid, and 3 if an error occurred.

AUTHOR
Written by Mike Farker.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There isak@nty; not een for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation foexpr is maintained as aekinfo manual. If thenfo andexpr programs are
properly installed at your site, the command

info expr

should gve you access to the complete manual.
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NAME
factor — factor numbers

SYNOPSIS
factor [NUMBER...
factor OPTION

DESCRIPTION
Print the prime factors of each NUMBER.

——help display this help and exit

—-version
output version information and exit

Print the prime factors of all specified integer NUMBERS.
If no arguments

are specified on the command line ythre read from standard input.

AUTHOR
Written by Paul Rubin.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There isak@nty; not een for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fdiactor is maintained as aekinfo manual. If thanfo andfactor programs
are properly installed at your site, the command

info factor

should gve you access to the complete manual.
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NAME
false — do nothing, unsuccessfully

SYNOPSIS
false[ignored command line argumehts
falseOPTION

DESCRIPTION
Exit with a status code indicating failure.

These option names may not be abbreviated.
——help display this help and exit

—=version
output version information and exit

AUTHOR
Written by Jim Meyering.
REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There isak@nty; not een for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation folalseis maintained as aekinfo manual. If thenfo andfalse programs are
properly installed at your site, the command

info false

should gve you access to the complete manual.
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NAME

fmt — simple optimal text formatter
SYNOPSIS

fmt [-DIGITS [OPTION... [FILE]...
DESCRIPTION

Reformat each paragraph in the FILE(S), writing to standard ouljpnt FILE or if FILE is *—’, read
standard input.

Mandatory arguments to long options are mandatory for short options too.
—C, ——Ccrown—margin
presere indentation of first tw lines
—p, ——prefix=STRING
reformat only lines beginning with STRING, reattaching the prefix to reformatted lines
-s, ——split-only
split long lines, but do not refill
-t, ——tagged-paragraph
indentation of first line different from second
-u, ——uniform-spacing
one space between wordspteiter sentences
-w, ——width=WIDTH
maximum line width (default of 75 columns)
——help display this help and exit
—=version
output version information and exit
With no FILE, or when FILE is —, read standard input.

AUTHOR
Written by Ross Paterson.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free softare; see the source for copying conditions. There is NO warrantyyerofce MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation foimt is maintained as aekinfo manual. If theinfo andfmt programs are
properly installed at your site, the command

info fmt

should gve you access to the complete manual.
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NAME

fold — wrap each input line to fit in specified width
SYNOPSIS

fold [OPTION... [FILE]...
DESCRIPTION

Wrap input lines in each FILE (standard input by default), writing to standard output.
Mandatory arguments to long options are mandatory for short options too.
-b, ——bytes
count bytes rather than columns
-s, ——spaces
break at spaces
-w, ——width=WIDTH
use WIDTH columns instead of 80
——help display this help and exit

—=version
output version information and exit

AUTHOR
Written by David MacKenzie.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free softare; see the source for copying conditions. There is NO warrantyyerofce MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fofold is maintained as aekinfo manual. If thenfo andfold programs are
properly installed at your site, the command

info fold

should gve you access to the complete manual.
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NAME

groups — print the groups a user is in
SYNOPSIS

groups[OPTION... [USERNAME..
DESCRIPTION

——help display this help and exit
—=version
output version information and exit
Same as idGn. If no USERNAME, use current process.

AUTHOR
Written by David MacKenzie.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free softare; see the source for copying conditions. There is NO warrantyyerofce MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fogroups is maintained as aekinfo manual. If theinfo and groups pro-
grams are properly installed at your site, the command

info groups

should gve you access to the complete manual.
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NAME

head - output the first part of files
SYNOPSIS

head[OPTION... [FILE]...
DESCRIPTION

Print the first 10 lines of each FILE to standard outpMith more than one FILE, precede each with a
header giving the file namé&Vith no FILE, or when FILE is —, read standard input.

Mandatory arguments to long options are mandatory for short options too.
—c, ——bytes=[-]N
print the first N bytes of each file; with the leading ‘-’, print all but the last N bytes of each
file
-n, ——lines=[-]N
print the first N lines instead of the first 10; with the leading ‘—’, printatitbe last N lines of
each file
—(, ——quiet, ——silent
never print headers giving file names
-v, ——verbose
always print headers giving file names
——help display this help and exit
—=version
output version information and exit
N may have a nultiplier suffix: b 512, k 1024, m 1024*1024.

AUTHOR
Written by David MacKenzie and Jim Meyering.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There isak@nty; not een for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fdneadis maintained as aekinfo manual. If thanfo andheadprograms are
properly installed at your site, the command

info head

should gve you access to the complete manual.
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NAME
hostid — print the numeric identifier for the current host

SYNOPSIS
hostid

hostid OPTION

DESCRIPTION
Print the numeric identifier (in hexadecimal) for the current host.
——help display this help and exit
—=version
output version information and exit
AUTHOR
Written by Jim Meyering.
REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There isak@nity; not een for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fdnostid is maintained as aekinfo manual. If thanfo andhostid programs
are properly installed at your site, the command

info hostid

should gve you access to the complete manual.
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NAME
hostname - set or print the name of the current host system

SYNOPSIS
hostname[NAME]
hostnameOPTION

DESCRIPTION

Print or set the hostname of the current system.

——help display this help and exit

—=version

output version information and exit

AUTHOR

Written by Jim Meyering.
REPORTING BUGS

Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There isak@nty; not een for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fohostnameis maintained as aekinfo manual. If the info and hostname
programs are properly installed at your site, the command

info hostname

should gve you access to the complete manual.
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NAME
id — print real and effeate UIDs and GIDs

SYNOPSIS
id [OPTION... [USERNAME

DESCRIPTION
Print information for USERNAME, or the current user.

-a ignore, for compatibility with other versions
-g, ——group

print only the effectie goup ID
-G, ——groups

print all group IDs

-n, ——name
print a name instead of a numpier —ugG

-r, ——real
print the real ID instead of the effeatilD, with —ugG

-u, ——user
print only the effectie wser ID

——help display this help and exit

—=version
output version information and exit

Without aty OPTION, print some useful set of identified information.

AUTHOR
Written by Arnold Robbins and David MacKenzie.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There isak@nty; not een for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fad is maintained as aekinfo manual. If the info andid programs are prop-

erly installed at your site, the command
info id

should gve you access to the complete manual.
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NAME
install — coyy files and set attributes

SYNOPSIS
install [OPTION... [-T] SOURCE DEST
install [OPTION... SOURCE.. DIRECTORY
install [OPTION... -t DIRECTOR’ SOURCE..
install [OPTION... -d DIRECTORY.

DESCRIPTION
In the first three forms, cgigl5OURCE to DEST or multiple SOURCE(s) to the existing DIRBERY,
while setting permission modes andnr/group. Inthe 4th form, create all components of theegi
DIRECTORY (ies).

Mandatory arguments to long options are mandatory for short options too.

——backup[=CONTROI make a lackup of each existing destination file

-b like ——backup but does not accept an argument
-C (ignored)
—d, ——directory

treat all arguments as directory names; create all components of the specified directories
-D create all leading components of DEST except the last, thgrS@IPRCE to DEST
—g, ——group=GROUP

set group ownership, instead of process’ current group

-m, ——mode=MODE
set permission mode (as in chmod), instead of rwxr—xr—x

-0, ——owner=-OWNER
set ownership (super—user only)

-p, ——presewe-timestamps
apply access/modification times of SOURCE files to corresponding destination files

—s, ——strip
strip symbol tables
=S, ——suffix=SUFFIXoveride the usual backup suffix

—t, ——target—directory=DIRECTORY

copy al SOURCE arguments into DIRECTORY
-T, ——no-target-directory

treat DEST as a normal file

-v, ——verbose
print the name of each directory as it is created

——help display this help and exit

—=version
output version information and exit

The backup sfifk is “”, unless set with-—suffix or SIMPLE_BACKUP_SUFFIX. Theversion control
method may be selected via thebackup option or through the VERSION_CONTROLwwonment
variable. Hereare the values:

none, off
never make backups (een if ——backup is given)

numbered, t
malke rumbered backups
existing, nil
numbered if numbered backups exist, simple otherwise
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simple, nger
always male dmple backups

AUTHOR
Written by David MacKenzie.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There isak@nty; not een for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fanstall is maintained as aekinfo manual. If thanfo andinstall programs
are properly installed at your site, the command

info install

should gve you access to the complete manual.
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NAME

join — join lines of tvo files on a common field
SYNOPSIS

join [OPTION... FILE1 FILE2
DESCRIPTION

For each pair of input lines with identical join fields, write a line to standard oufphg. default join
field is the first, delimited by whitespace. When FILE1 or FILE2 (not both) is —, read standard input.

—aFILENUM
print unpairable lines coming from file FILENUM, where FILENUM is 1 or 2, corresponding
to FILE1 or FILE2

-eEMPTY
replace missing input fields with EMPTY

—i, ——ignore—casegnore differences in case when comparing fields

-j FIELD

equivalent to ‘-1 FIELD-2 FIELD’
-0 FORMAT

obey FORMAT while constructing output line
-t CHAR

use CHAR as input and output field separator
-v FILENUM

like —a FILENUM, but suppress joined output lines
-1FIELD

join on this FIELD of file 1
-2FIELD

join on this FIELD of file 2
——help display this help and exit
—=version

output version information and exit

Unless—t CHAR is gven, leading blanks separate fields and are ignored, else fields are separated by
CHAR. Arny FIELD is a field number counted from EORMAT is one or more comma or blank sep-
arated specifications, each being ‘FILENUM.FIELD’ or ‘@Default FORMAT outputs the join field,

the remaining fields from FILE1, the remaining fields from FILE2, all separated by CHAR.

Important: FILE1 and FILE2 must be sorted on the join fields.

AUTHOR
Written by Mike Haertel.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free softare; see the source for copying conditions. There is NO warrantyyerofce MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fgoin is maintained as aekinfo manual. If thenfo andjoin programs are
properly installed at your site, the command

info join

should gve you access to the complete manual.
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NAME

kill - send signals to processes, or list signals
SYNOPSIS

kill [-s SIGNAL | -SIGNALPID...

kill -I [SIGNAL...

kill -t [SIGNAL...
DESCRIPTION

Send signals to processes, or list signals.
Mandatory arguments to long options are mandatory for short options too.
—s, ——signakSIGNAL —SIGNAL
specify the name or number of the signal to be sent
-1, —=list
list signal names, or ceart signal names to/from numbers
-t, ——table
print a table of signal information
——help display this help and exit
—=version
output version information and exit

SIGNAL may be a signal name BKHUP’, or a signal number l&‘1’, or an it status of a process
terminated by a signal. PID is an integer; i§aéve it identifies a process group.

AUTHOR
Written by Paul Eggert.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There isak@nty; not een for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fokill is maintained as aekinfo manual. If theinfo andkill programs are
properly installed at your site, the command

info kill

should gve you access to the complete manual.
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NAME
link — call the link function to create a link to a file

SYNOPSIS
link FILE1 FILE2
link OPTION

DESCRIPTION
Call the link function to create a link named FILE?2 to an existing FILE1.
——help display this help and exit
—=version
output version information and exit

AUTHOR
Written by Michael Stone.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There isak@nity; not een for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fdink is maintained as aekinfo manual. If thenfo andlink programs are
properly installed at your site, the command

info link

should gve you access to the complete manual.
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NAME
In — male links between files

SYNOPSIS
In [OPTION... [-T] TARGET LINK_MME (1stform)
In [OPTION... TARGET (2ndorm)

In [OPTION... TARGET.. DIRECTOR’  (3rd form)
In [OPTION... -t DIRECTOR TARGET.. (4th form)

DESCRIPTION
In the 1st form, create a link to TARGET with the name LINKANMNE. In the 2nd form, create a link
to TARGET in the current directaryln the 3rd and 4th forms, create links to eadtRGET in
DIRECTORY. Create hard links by defilt, symbolic links with-—symbolic. When creating hard
links, each TARGET must exist.

Mandatory arguments to long options are mandatory for short options too.

——backup[=CONTROI
malke a kackup of each existing destination file

-b like ——backup but does not accept an argument

—-d, —F, ——directory
allow the superuser to attempt to hard link directories (note: will probably fail due to system
restrictions, gen for the superuser)

—f, ——force
remove exsting destination files

-n, ——no—dereference

treat destination that is a symlink to a directory as if it were a normal file
—i, ——interactive

prompt whether to renve destinations
-s, ——symbolic

malke symbolic links instead of hard links

=S, ——suffix=SUFFIX
override the usual backup suffix

—t, ——target—directory=DIRECTORY

specify the DIRECTOR in which to create the links
-T, ——no-target-directory

treat LINK_NAME as a normal file

-v, ——verbose
print name of each file before linking

——help display this help and exit

—=version
output version information and exit

The backup sfif is “”, unless set with-—suffix or SIMPLE_BACKUP_SUFFIX. Theversion control
method may be selected via thebackup option or through the VERSION_CONTROLw@onment
variable. Hereare the values:

none, off
never make backups (een if ——backup is given)

numbered, t
malke rumbered backups
existing, nil
numbered if numbered backups exist, simple otherwise
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simple, nger
always male dmple backups

AUTHOR
Written by Mike Parker and David MacKenzie.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There isak@nty; not een for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fdn is maintained as aekinfo manual. If the info andln programs are prop-
erly installed at your site, the command

info In

should gve you access to the complete manual.
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NAME

logname - print user’s login name
SYNOPSIS

logname[OPTION
DESCRIPTION

Print the name of the current user.
——help display this help and exit

—=version
output version information and exit

AUTHOR
Written by FIXME: unknown.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There isak@nty; not een for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation folognameis maintained as aekinfo manual. If theinfo andlogname pro-
grams are properly installed at your site, the command

info logname

should gve you access to the complete manual.
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NAME

Is — list directory contents
SYNOPSIS

Is[OPTION... [FILE]...
DESCRIPTION

List information about the FILEs (the current directory byad#j. Sortentries alphabetically if none
of —cftuSUX nor ——sort.

Mandatory arguments to long options are mandatory for short options too.

-a, ——all
do not ignore entries starting with .

—-A, ——almost-all
do not list implied . and ..

——author
with —I, print the author of each file

-b, ——escape
print octal escapes for nongraphic characters

——block-size=SIZE
use SIZE-byte blocks

-B, ——ignore—backups
do not list implied entries ending with ~

-C with —It: sort by, and shav, ctime (time of last modification of file status information) with
shav ctime and sort by name otherwise: sort by ctime

-C list entries by columns

——color[=WHEN
control whether color is used to distinguish file types. WHEN may besr'néalways’, or
‘auto’

—d, ——directory
list directory entries instead of contents, and do not dereference symbolic links

-D, ——dired
generate output designed for Emacs’ dired mode

—f do not sort, enableaU, disable—Ist

—-F, ——classify
append indicator (one of */=@]|) to entries

——format=WORD
across-x, commas—m, horizontal—-x, long-I, sngle-column-1, verbose-I, vertical-C

——full-time
like -l ——time-style=full-iso

-g like —I, but do not list owner

-G, ——no-group
like —I, but do not list group

—-h, ——human-readable
with —I, print sizes in human readable format (e.g., 1K 234M 2G)

—-si  likewise, but use powers of 1000 not 1024

—-H, ——dereference—command-line
follow symbolic links listed on the command line

——dereference-command-line—symlink—to—dir
follow each command line symbolic link that points to a directory
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——hide=PATTERN

do not list implied entries matching sheTMERN (overridden by-a or —A)

——indicator-style=WORD append indicator with style WORD to entry names:

none (default), classify-§), file—type €p)

—-i, —inode

with —I, print the inde number of each file

-, ——ignore=PATTERN

-k
-

-L,

-m

_n'

-N,

-0

_p'

_q'

do not list implied entries matching sheXTMFERN
like ——block-size=1K
use a long listing format

——dereference
when showing file information for a symbolic link, shinformation for the file the link refer
ences rather than for the link itself

fill width with a comma separated list of entries

——numeric—-uid—gid
like —I, but list numeric UIDs and GIDs

—-literal
print rav entry names (dom'treat e.g. control characters specially)

like —I, but do not list group information
——file-type
append indicator (one of /=@|) to entries

——hide—control-chars
print ? instead of non graphic characters

——show-control-chars

_Q,

shav non graphic characters as—is (default unless program is ‘Is’ and output is a terminal)

——-quote—name
enclose entry names in double quotes

——quoting-stylesWORD

use quoting style WORD for entry names: literal, locale, shell, shelyal c, escape

-r, ——revase

-R,

reverse order while sorting

——recursive
list subdirectories recursily

-s, ——Size

-S

with —I, print size of each file, in blocks

sort by file size

—=sort=WORD

extension—X, none-U, sze -S, time —t, version—-v, satus—c, time —t, atime —u, access-u,
use-u

——time=WORD

with —I, show time as WDORD instead of modification time: atime, access, use, ctime or status;
use specified time as sogkif ——sort=time

——time-style=STYLE

with —I, show times using style STYLE: full-iso, long-iso, iso, locale, +FORMAORMAT

is interpreted like ‘date’; if FORMAT is FORMAT1<newline>FORMA2, FORMAT1 applies
to non-recent files and FORMR to recent files; if STYLE is prefixed with ‘posix—’, STYLE
takes effect only outside the POSIX locale

sort by modification time
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-T, ——tabsize=COLS
assume tab stops at each COLS instead of 8

-u with —It: sort by, and shav, access time with-|: show access time and sort by name otherwise:
sort by access time

-U do not sort; list entries in directory order

-V sort by version

-w, ——width=COLS
assume screen width instead of current value

—X list entries by lines instead of by columns
-X sort alphabetically by entry extension
-1 list one file per line

——help display this help and exit
—=version
output version information and exit

SIZE may be (or may be an integer optionally followed by) one of following: kB 1000, K 1024, MB
1000*1000, M 1024*1024, and so on for GFTE, Z, Y

By default, color is not used to distinguish types of files. That isvagui to using——color=none
Using the —-color option without the optional WHEN argument is e@lént to using
——color=always With ——color=autq color codes are output only if standard output is connected to a
terminal (tty).

Exit status is 0 if OK, 1 if minor problems, 2 if serious trouble.

AUTHOR

Written by Richard Stallman and David MacKenzie.

REPORTING BUGS

Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT

Copyright © 2004 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There isak@nty; not een for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO

The full documentation fdss is maintained as aekinfo manual. If thenfo andls programs are prop-
erly installed at your site, the command

info Is

should gve you access to the complete manual.
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NAME
md5sum — compute and check MD5 message digest

SYNOPSIS
md5sum[OPTION [FILE]...
md5sum[OPTION --check FILE]

DESCRIPTION
Print or check MD5 (128-bit) checksum@(ith no FILE, or when FILE is —, read standard input.
-b, ——binary
read files in binary mode (default on DOS/Windows)
—¢, ——check
check MD5 sums againstvgn list
-1, ——text

read files in text mode (default)

The following two options are useful only when verifying checksums:
——status
don't output anything, status code shows success

-w, ——warn
warn about improperly formated checksum lines
——help display this help and exit
—=version
output version information and exit

The sums are computed as described in RFC 18&ien checking, the input should be a former out-
put of this program. The default mode is to print a line with checksum, a character indicating type (**
for binary *’ f or text), and name for each FILE.

AUTHOR
Written by Ulrich Drepper and Scott Miller.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There isak@nty; not een for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fomd5sumis maintained as aekinfo manual. If thenfo andmd5sum pro-
grams are properly installed at your site, the command

info md5sum

should gve you access to the complete manual.
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NAME
mkdir — male drectories

SYNOPSIS
mkdir [OPTION DIRECTORY..

DESCRIPTION
Create the DIRECTORY(ies), if thelo ot already exist.

Mandatory arguments to long options are mandatory for short options too.

-m, ——mode=MODE
set permission mode (as in chmod), not rwxrwxrwx — umask

-p, ——parents
no error if existing, mak parent directories as needed

-v, ——verbose
print a message for each created directory
——help display this help and exit

—=version
output version information and exit

AUTHOR
Written by David MacKenzie.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There isak@nty; not een for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fomkdir is maintained as aekinfo manual. If thenfo andmkdir programs
are properly installed at your site, the command

info mkdir

should gve you access to the complete manual.
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NAME
mkfifo — male HFOs (hamed pipes)

SYNOPSIS
mkfifo [OPTION NAME...

DESCRIPTION
Create named pipes (FIFOs) with theepiNAMES.

Mandatory arguments to long options are mandatory for short options too.

-m, ——mode=MODE
set permission mode (as in chmod), not a=rw — umask
——help display this help and exit

—=version
output version information and exit

AUTHOR
Written by David MacKenzie.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There isak@nty; not een for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fomkfifo is maintained as agkinfo manual. If thanfo andmkfifo programs
are properly installed at your site, the command

info mkfifo

should gve you access to the complete manual.
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NAME

mknod — mak Hock or character special files
SYNOPSIS

mknod [OPTION... NAME TYPE[MAJOR MINOR
DESCRIPTION

Create the special file NAME of thevgh TYPE.
Mandatory arguments to long options are mandatory for short options too.

-m, ——mode=MODE

set permission mode (as in chmod), not a=rw — umask
——help display this help and exit
—=version

output version information and exit

Both MAJOR and MINOR must be specified when TYPE is b, c, or u, agdrthst be omitted when
TYPE is p. If MAJOR or MINOR bgins with Ox or 0X, it is interpreted as hexadecimal; otherwise, if
it begins with 0, as octal; otherwise, as decimal. TYPE may be:

b create a block (buffered) special file
C,u create a character (unbuffered) special file
p ceate a FIFO

AUTHOR

Written by David MacKenzie.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There isak@nty; not een for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fomknod is maintained as aekinfo manual. If theinfo and mknod pro-
grams are properly installed at your site, the command

info mknod

should gve you access to the complete manual.
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NAME
mv — move (fename) files

SYNOPSIS
mv [OPTION... [-T] SOURCE DEST
mv [OPTION... SOURCE.. DIRECTORY
mv [OPTION... -t DIRECTOR’ SOURCE..

DESCRIPTION
Rename SOURCE to DESar move SOURCE(s) to DIRECTOR

Mandatory arguments to long options are mandatory for short options too.

——backup[=CONTROI
malke a tackup of each existing destination file

-b like ——backup but does not accept an argument

—f, ——force

do not prompt beforevarwriting (equivalent to—-reply=ye9
-i, ——interactive

prompt before werwrite (equialent to——reply=query)

——reply={yes,no,query}
specify hav to handle the prompt about an existing destination file

——strip—trailing—slashesremore any tailing slashes from each SOURCE
argument

=S, ——suffix=SUFFIX
override the usual backup suffix

—t, ——target—directory=DIRECTORY
move dl SOURCE arguments into DIRECTORY

-T, ——no-target-directory
treat DEST as a normal file
—-u, ——update
move aly when the SOURCE file is mer than the destination file or when the destination
file is missing
-v, ——verbose
explain what is being done
——help display this help and exit
—=version
output version information and exit

The backup suffix is ', unless set withrsuffix or SIMPLE_BACKUP_SUFFIX. Theversion control
method may be selected via thebackup option or through the VERSION_CONTROLwwonment
variable. Hereare the values:

none, off
never make backups (een if ——backup is given)

numbered, t

malke rumbered backups
existing, nil

numbered if numbered backups exist, simple otherwise
simple, nger

always male dmple backups

AUTHOR
Written by Mike Parker David MacKenzie, and Jim Meyering.
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REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free softare; see the source for copying conditions. There is NO warrantyyerofce MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fomv is maintained as aekinfo manual. If theinfo andmv programs are
properly installed at your site, the command

info mv

should gve you access to the complete manual.
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NAME
nice — run a program with modified scheduling priority

SYNOPSIS
nice [OPTION [COMMAND[ARG...]

DESCRIPTION
Run COMMAND with an adjusted nice value, whiclfeats the scheduling priorityWith no COM-
MAND, print the current nicealue. Nicevaues range from+20 (most fivarable scheduling) to 19
(least varable).
—-n, ——adjustment=N
add integer N to the nice value (default 10)

——help display this help and exit

—=version
output version information and exit

AUTHOR
Written by David MacKenzie.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free softare; see the source for copying conditions. There is NO warrantyyerofce MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fonice is maintained as aekinfo manual. If theinfo andnice programs are
properly installed at your site, the command

info nice

should gve you access to the complete manual.
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nl — number lines of files

SYNOPSIS

nl [OPTION... [FILE]...

DESCRIPTION

Write each FILE to standard output, with line humbers ad®eédh no FILE, or when FILE is —, read
standard input.

Mandatory arguments to long options are mandatory for short options too.

-b, ——body-numbering=STYLE
use STYLE for numbering body lines

—d, ——section—delimiter=CC
use CC for separating logical pages

—f, ——footer—-numbering=STYLE
use STYLE for numbering footer lines

—h, ——header-numbering=STYLE
use STYLE for numbering header lines

—i, ——page-incrementNUMBER
line number increment at each line

-l, ——join—blank-lines=NUMBER
group of NUMBER empty lines counted as one

-n, ——number—format=FORMAT
insert line numbers according to FORMAT

—-p, ——no-renumber
do not reset line numbers at logical pages

-s, ——number-separato=STRING
add STRING after (possible) line number

-v, ——first-page=NUMBER
first line number on each logical page

-w, ——number-width=NUMBER
use NUMBER columns for line numbers

——help display this help and exit

—=version
output version information and exit

By default, selectsvl —-il —-I1 —=sTAB -w6 —nn —hn -bt —fn. CC are two delimiter characters for
separating logical pages, a missing second character impligpe.\\ for \. STYLE is one of:

a rumber all lines
t number only nonempty lines
n number no lines

pBRE numbepnly lines that contain a match for the basic regular
expression, BRE

FORMAT is one of:

In left justified, no leading zeros

rn rightjustified, no leading zeros

rz rightjustified, leading zeros
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AUTHOR
Written by Scott Bartram and David MacKenzie.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free softare; see the source for copying conditions. There is NO warrantyyerofce MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fanl is maintained as aekinfo manual. If thanfo andnl programs are prop-
erly installed at your site, the command

info nl

should gve you access to the complete manual.
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NAME
nohup - run a command immune to hangups, with output to a non-tty

SYNOPSIS
nohup COMMAND[ARG...
nohup OPTION

DESCRIPTION
Run COMMAND, ignoring hangup signals.
——help display this help and exit
—=version
output version information and exit
AUTHOR
Written by Jim Meyering.
REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free softare; see the source for copying conditions. There is NO warrantyyerofce MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fonohup is maintained as agkinfo manual. If thanfo andnohup programs
are properly installed at your site, the command

info nohup

should gve you access to the complete manual.
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NAME
od - dump files in octal and other formats

SYNOPSIS
od [OPTION... [FILE]...
od [-abcdfilosk.. [FILE] [[+]OFFSET.][b]]
od --traditional [OPTION... [FILE] [[+]OFFSET.][b] [+][LABEL] .][b]]

DESCRIPTION
Write an unambiguous representation, octal bytes bgutteof FILE to standard outpuiith more
than one FILE argument, concatenate them in the listed order to form the Wjhtno FILE, or
when FILE is -, read standard input.

All arguments to long options are mandatory for short options.

—-A, ——address-radix>RADIX
decide huw file offsets are printed

—j, ——skip—bytes=sBYTES
skip BYTES input bytes first

-N, ——read-bytessBYTES
limit dump to BYTES input bytes

=S, ——strings[=BYTE$
output strings of at least BYTES graphic chars

-t, ——format=TYPE
select output format or formats

-v, ——output-duplicates
do not use * to mark line suppression

-w, ——width[=BYTES$
output BYTES bytes per output line

——traditional
accept arguments in traditional form

——help display this help and exit

—=version
output version information and exit

Tr aditional format specifications may be intermixed; they accumulate:

-a same asta, selechamed characters

-b same ast ol, select octal bytes

-C same ast c, selectASCII characters or backslash escapes
-d same ast u2, select unsigned decimal 2-byte units

—f same ast fF, select floats

=i same ast dl, select decimal ints

- same ast dL, select decimal longs

-0 same ast 02, select octal 2—-byte units
-s same ast d2, select decimal 2-byte units
—X same ast x2, select hexadecimal 2-byte units

If first and second call formats both apphe second format is assumed if the last operand begins with
+ or (if there are 2 operands) a digit. An OFFSET operand meprGFFSET LABEL is the
pseudo-address at first byte printed, incremented when dump is progreBein@FFSET and
LABEL, a Ox or 0X prefix indicates hexadecimal;fstds may be . for octal and b for multiply by 512.

TYPE is made up of one or more of these specifications:
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a named character
c ASCII character or backslash escape

d[SIZE]

signed decimal, SIZE bytes per integer
f[SIZE]

floating point, SIZE bytes per integer
O[SIZE]

octal, SIZE bytes per integer
u[SIZE]

unsigned decimal, SIZE bytes per integer
X[SIZE]

hexadecimal, SIZE bytes per integer
SIZE is a numberFor TYPE in doux, SIZE may also be C for sizeof(char), S for sizeof(short), | for

sizeof(int) or L for sizeof(long)If TYPE is f, SIZE may also be F for sizeof(float), D for sizeof(dou-
ble) or L for sizeof(long double).

RADIX is d for decimal, o for octal, x for hexadecimal or n for noB&.TES is hexadecimal with Ox

or OX prefix, it is multiplied by 512 with b suffix, by 1024 with k and by 1048576 with m. Adding a z
suffix to ary type adds a display of printable characters to the end of each line of outystiting
without a number implies 3——width without a number implies 32. By default, od uséso -t d2

-w 16.

AUTHOR
Written by Jim Meyering.
REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free softare; see the source for copying conditions. There is NO warrantyyerofce MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation food is maintained as aekinfo manual. If theinfo and od programs are
properly installed at your site, the command

info od

should gve you access to the complete manual.
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NAME

paste — merge lines of files
SYNOPSIS

paste[OPTION... [FILE]...
DESCRIPTION

Write lines consisting of the sequentially corresponding lines from each FILE, separated by TABs, to
standard outputWith no FILE, or when FILE is —, read standard input.

Mandatory arguments to long options are mandatory for short options too.

—d, ——delimiters=LIST

reuse characters from LIST instead of TABs
-s, ——serial

paste one file at a time instead of in parallel
——help display this help and exit

—=version
output version information and exit

AUTHOR
Written by David M. Ihnat and David MacKenzie.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There isak@nty; not een for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fopasteis maintained as aekinfo manual. If theinfo and paste programs
are properly installed at your site, the command

info paste

should gve you access to the complete manual.
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NAME
pathchk — check whether file names are valid or portable

SYNOPSIS
pathchk [OPTION... NAME...

DESCRIPTION
Diagnose unportable constructs in NAME.
—p, ——portability
check for all POSIX systems, not only this one
——help display this help and exit
—=version
output version information and exit

AUTHOR
Written by Paul Eggert, David MacKenzie, and Jim Meyering.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There isak@nity; not een for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fopathchk is maintained as aekinfo manual. If thenfo andpathchk pro-
grams are properly installed at your site, the command

info pathchk

should gve you access to the complete manual.
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NAME
pinky — lightweight finger
SYNOPSIS
pinky [OPTION... [USER...
DESCRIPTION
- produce long format output for the specified USERs
-b omit the uses home directory and shell in long format
-h omit the uses project file in long format
-p omit the uses pdan file in long format
-s do short format output, this is the default
—f omit the line of column headings in short format
-W omit the uses full name in short format
=i omit the uses full name and remote host in short format
-q omit the uses full name, remote host and idle time in short format

——help display this help and exit
—=version
output version information and exit
A lightweight ‘finger’ program; print user information. The utmp file will be /var/run/futmp.

AUTHOR
Written by Joseph Arceneaux, David MacKenzie, andel&hazi.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There isak@nty; not een for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fopinky is maintained as aekinfo manual. If thenfo andpinky programs
are properly installed at your site, the command

info pinky

should gve you access to the complete manual.
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NAME
pr — corvert text files for printing

SYNOPSIS
pr [OPTION... [FILE]...

DESCRIPTION
Paginate or columnate FILE(s) for printing.

Mandatory arguments to long options are mandatory for short options too.

+FIRST_RAGE[:LAST_PAGE], ——pagesFIRST_RAGE[:LAST_PAGE]
begin [stop] printing with page FIRST_[LAST ABE

—COLUMN,, ——columns=COLUMN
output COLUMN columns and print columns down, unleasis used. Balance number of
lines in the columns on each page.

—a, ——across
print columns across rather than down, used together~@@LUMN

—¢, ——show-control-chars
use hat notation ("G) and octal backslash notation

—d, ——double-space
double space the output

-D, ——date—format=FORMAT
use FORMA for the header date

—-e[CHAR[WIDTH]] , ——expand—-tabg=CHAR[WIDTH]
expand input CHARs (TABs) to tab WIDTH (8)

-F, —f, ——form-feed
use form feeds instead of newlines to separate pages (by a 3-line page headErowith
5-line header and trailer withotF)

-h HEADER, ——heade=HEADER
use a centered HEADER instead of filename in page hedué&t prints a blank line, don’
use—h""

—-i[CHAR[WIDTH]] , ——output-tabs=CHAR[WIDTH]
replace spaces with CHARs (TABSs) to tab WIDTH (8)

-J, ——join-lines
mege full lines, turns d¢f-W line truncation, no column alignment;sep-strind=STRING
sets separators

-I PAGE_LENGTH,—-length=PAGE_LENGTH
set the page length t&A8E_LENGTH (66) lines (default number of lines okit&6, and with
-F 63)

-m, ——merge
print all files in parallel, one in each column, truncate lines, but join lines of full length with
-J

—n[SEP[DIGITS]], ——number-line§=SEP[DIGITS]
number lines, use DIGITS (5) digits, then SERHE], default counting starts with 1st line of
input file

-N NUMBER, ——first-line—-number=NUMBER
start counting with NUMBER at 1st line of first page printed (see +FIRSGEP

-0 MARGIN, —--indent=MARGIN
offset each line with MARGIN (zero) spaces, do ndecf-w or -W, MARGIN will be
added to RGE_WIDTH
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-r, ——no-file-warnings
omit warning when a file cannot be opened
—S[CHAR],——separator[=CHAR]
separate columns by a single charadefault for CHAR is the <AB> character withoutw

and 'no char’ with-w —s[CHAR] turns of line truncation of all 3 column optionsQOL-
UMN |-a—COLUMN |-m) exceptw is set

—SSTRING, ——sep-strind=STRING
separate columns by STRING, withot$: Default separator <TAB> witk-J and <space>
otherwise (same asS'"), no effect on column options

—t, ——omit—headeromit page headers and trailers
-T, ——omit—pagination
omit page headers and trailers, eliminatg agination by form feeds set in input files
-v, ——show-nonprinting
use octal backslash notation
-w PAGE_WIDTH, ——width=PAGE_WIDTH

set page width to ASE_WIDTH (72) characters for multiple text-column output only
—s[char] turns of (72)

-W PAGE_WIDTH, ——page-width-PAGE_WIDTH
set page width toAGE_WIDTH (72) characters whys, truncate lines,xeept—J option is
set, no interference withS or —s

——help display this help and exit

—=version
output version information and exit

=T implied by—-I nn when nn <= 10 or <= 3 withF. With no FILE, or when FILE is —, read standard

input.

AUTHOR
Written by Pete TerMaat and Roland Huebner.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2005 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There isak@nty; not een for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fopr is maintained as aekinfo manual. If theinfo and pr programs are
properly installed at your site, the command

info pr

should gve you access to the complete manual.
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NAME
printerv — print all or part of environment

SYNOPSIS
printenv [VARIABLH...
printenv OPTION

DESCRIPTION
If no environment VARIABLE specified, print them all.
——help display this help and exit

—=version
output version information and exit

AUTHOR
Written by David MacKenzie and Richard Mlynarik.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.

PRINTENV/(1)

This is free software; see the source for copying conditions. There isak@nity; not een for MER-

CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO

The full documentation foprintenv is maintained as aekinfo manual. If theinfo andprintenv pro-

grams are properly installed at your site, the command

info printenv

should gve you access to the complete manual.
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NAME
printf — format and print data

SYNOPSIS
printf FORMAT[ARGUMENT...
printt OPTION

DESCRIPTION
NOTE: your shell may hee its own version of printf which will supersede the version described here.
Please refer to your shalllbbcumentation for details about the options it supports.

Print ARGUMENT(s) according to FORMA
——help display this help and exit

—=version
output version information and exit

FORMAT controls the output as in C printf. Interpreted sequences are:

\" doublequote
\NNN charactewith octal value NNN (1 to 3 digits)
\\ backslash
\a alert(BEL)
\b backspace
\c produceno further output
\f form feed
\n new line
\r carriagereturn
\t horizontaltab
\v vertical tab
\xHH  bytewith hexadecimal value HH (1 to 2 digits)
\uHHHH
Unicode (ISO/IEC 10646) character withxhealue HHHH (4 digits)
\UHHHHHHHH

Unicode character with kevalue HHHHHHHH (8 digits)
%% asingle %
%b ARGUMENTas a string with ‘\" escapes interpreted,
except that octal escapes are of the form \0 or \ONNN

and all C format specifications ending with one of diouxXfeEgGcs, with ARGUMENTwerted to
proper type first.Variable widths are handled.

AUTHOR
Written by David MacKenzie.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There isak@nty; not een for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation foprintf is maintained as aekinfo manual. If theinfo andprintf programs
are properly installed at your site, the command
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info printf

should gve you access to the complete manual.
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NAME

UserCommands

ptx — produce a permuted indef file contents

SYNOPSIS

ptx [OPTION... [INPUT]... (without -G)
ptx -G [OPTION... [INPUT[OUTPUT]]

DESCRIPTION

Output a permuted index, including context, of the words in the input files.

Mandatory arguments to long options are mandatory for short options too.

—-A, ——auto-reference
output automatically generated references

—C, ——copyright

display Copyright and copying conditions
-G, ——traditional

behae nore like System V ‘ptx’

—-F, ——flag—truncation=STRING
use STRING for flagging line truncations

-M, ——macro—-name=STRING
macro name to use instead of ‘xx’

-0, ——format=roff
generate output as fafirectives

-R, —-right-side-refs
put references at right, not counted-im

-S, ——sentence-regexpREGEXP
for end of lines or end of sentences

-T, ——format=tex
generate output as TeX direcs

-W, ——word-regexp=REGEXP
use REGEXP to match eachyword

—b, ——break—file=FILE
word break characters in this FILE

—f, ——ignore—case
fold lower case to upper case for sorting

—-g, ——gap-sizeNUMBER
gap dze in columns between output fields

—i, ——ignore—file=FILE
read ignore word list from FILE

-0, ——only—file=FILE
read only word list from this FILE

-r, ——references
first field of each line is a reference

—t, ——typeset—-mode - not implemented —

-w, ——width=NUMBER
output width in columns, reference excluded

——help display this help and exit

—=version
output version information and exit

With no FILE or if FILE is —, read Standard Input. ‘=F /’ by default.

PTX(1)
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AUTHOR
Written by E Pinard.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There isak@nity; not een for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation foptx is maintained as aekinfo manual. If theinfo andptx programs are
properly installed at your site, the command

info ptx

should gve you access to the complete manual.
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NAME
pwd — print name of current/working directory

SYNOPSIS
pwd [OPTION

DESCRIPTION
NOTE: your shell may hae its own version of pwd which will supersede tlersion described here.
Please refer to your shalllbbcumentation for details about the options it supports.

Print the full filename of the current working directory.
——help display this help and exit

—=version
output version information and exit

AUTHOR
Written by Jim Meyering.
REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free softare; see the source for copying conditions. There is NO warrantyyerofce MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fogpwd is maintained as aekinfo manual. If thanfo andpwd programs are
properly installed at your site, the command

info pwd

should gve you access to the complete manual.
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NAME

readlink — display value of a symbolic link
SYNOPSIS

readlink [OPTION... FILE
DESCRIPTION

Display value of a symbolic link on standard output.

—f, ——canonicalize
canonicalize by followingery symlink in ezery component of the gén path recursiely; all
but the last path component must exist
—e, ——canonicalize—existing
canonicalize by following\eery symlink in e/ery component of the géen path recursiely, al
path components must exist
—m, ——canonicalize—-missing
canonicalize by following very symlink in eery component of the géen path recursiely,
without requirements on components existence
-n, ——no—newline
do not output the trailing newline
—(, ——quiet,
-s, ——silent
suppress most error messages
-v, ——verbose
report error messages
——help display this help and exit
—=version
output version information and exit

AUTHOR
Written by Dmitry V Levin.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There isak@nity; not een for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation foreadlink is maintained as aekinfo manual. If theinfo andreadlink pro-
grams are properly installed at your site, the command

info readlink

should gve you access to the complete manual.
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NAME

rm — remae files or directories
SYNOPSIS

rm [OPTION... FILE...
DESCRIPTION

This manual page documents the GNU versiomof rm removes each specified file. By default, it
does not remee drectories.

If a file is unwritable, the standard input is g #yd the—f or ——force option is not gren, rm prompts

the user for whether to revmmte file. If the response is not affirmagithe file is skipped.
OPTIONS

Remae (unlink) the FILE(S).

—d, ——directory
unlink FILE, even if it is @ non—empty directory (super—user only; this works only if your sys-
tem

supports ‘unlink’ for nonempty directories)

—f, ——force
ignore nonexistent files, ner prompt

—i, ——interactive
prompt before anremoval

——no—presere-root do not treat */' specially (the default)

——presene-root
fail to operate recurgely on ‘/’

-r, -R, ——recursive
remove the contents of directories recway

-v, ——verbose
explain what is being done
——help display this help and exit
—=version
output version information and exit
To remove a fle whose name starts with a ‘', for example ‘—foo’, use one of these commands:
rm —— —foo
rm ./-foo
Note that if you use rm to reme a fle, it is usually possible to reeer the contents of that file. If you
want more assurance that the contents are truly unessdae, consider using shred.
AUTHOR
Written by Paul Rubin, David MacKenzie, Richard Stallman, and Jim Meyering.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There isak@nty; not een for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
chattr(1), shred(1)

The full documentation form is maintained as aekinfo manual. If theinfo andrm programs are
properly installed at your site, the command

inform
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should gve you access to the complete manual.
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NAME

rmdir — remwoe anpty directories
SYNOPSIS

rmdir [OPTION... DIRECTORY..
DESCRIPTION

Remwe the DIRECTORY (ies), if thppare empty.
——ignore—-fail-on—non-empty

ignore each failure that is solely because a directory is non—empty
-p, ——parents

remose DIRECTORY, then try to remee each directory component of that path nankeg.,
‘rmdir —p a/b/c’ is similar to ‘rmdir a/b/c a/b a'.

-v, ——verbose
output a diagnostic fovery directory processed
——help display this help and exit

—=version
output version information and exit

AUTHOR
Written by David MacKenzie.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free softare; see the source for copying conditions. There is NO warrantyyerofce MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation formdir is maintained as aekinfo manual. If thanfo andrmdir programs
are properly installed at your site, the command

info rmdir

should gve you access to the complete manual.
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NAME

seq — print a sequence of numbers
SYNOPSIS

seq[OPTION... LAST

seq[OPTION... FIRST LAST

seq[OPTION... FIRST INCREMENT LAST
DESCRIPTION

Print numbers from FIRST to LASIn seps of INCREMENT.

—f, ——format=FORMAT
use printf style floating—point FORMA(default: %g)

—s, ——separator=STRING

use STRING to separate numbers (default: \n)
-w, ——equal-width

equalize width by padding with leading zeroes
——help display this help and exit
—=version

output version information and exit

If FIRST or INCREMENT is omitted, it datilts to 1. That is, an omitted INCREMENT defaults to 1
even when LAST is smaller than FIRSTFIRST, INCREMENT, and LAST are interpreted as floating
point values. INCREMENTIis usually positie if FIRST is smaller than LASTand INCREMENT is
usually ngative if FIRST is greater than LASTWhen gven, the FORMA argument must contain
exactly one of the printf-style, floating point output formats %e, %f, %g

AUTHOR
Written by Ulrich Drepper.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free softare; see the source for copying conditions. There is NO warrantyyerofce MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation foseqis maintained as aekinfo manual. If theinfo andseqprograms are
properly installed at your site, the command

info *q

should gve you access to the complete manual.
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NAME
shalsum — compute and check SHA1 message digest

SYNOPSIS
shalsum[OPTION [FILE]...
shalsum[OPTION --check FILE]

DESCRIPTION
Print or check SHA1 (160-bit) checksum&lith no FILE, or when FILE is —, read standard input.
-b, ——binary
read files in binary mode (default on DOS/Windows)

—-¢, ——check
check SHA1 sums againswgn list

-1, ——text
read files in text mode (default)

The following two options are useful only when verifying checksums:
——status
don't output anything, status code shows success

-w, ——warn

warn about improperly formated checksum lines
——help display this help and exit
—=version

output version information and exit

The sums are computed as described in FIPS-180-1. When checking, the input should be a former
output of this program. The daflt mode is to print a line with checksum, a character indicating type
(** for binary, *’ f or text), and name for each FILE.

AUTHOR
Written by Ulrich Drepper and Scott Miller.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free softare; see the source for copying conditions. There is NO warrantyyerofce MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fashalsumis maintained as aekinfo manual. If theanfo andshalsumpro-
grams are properly installed at your site, the command

info shalsum

should gve you access to the complete manual.
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NAME
shred - gerwrite a file to hide its contents, and optionally delete it

SYNOPSIS
shred [OPTIONS FILE [...]

DESCRIPTION
Overwrite the specified FILE(S) repeatedlyorder to mak it harder for @en very expensve hardware
probing to receer the data.

Mandatory arguments to long options are mandatory for short options too.

—f, ——force
change permissions to alawriting if necessary

-n, ——iterations=N
Overwrite N times instead of the default (25)

-s, ——size=N
shred this manbytes (suffixes lik K, M, G accepted)

-u, ——remove
truncate and renve file after averwriting

-v, ——verbose
shav progress

-X, ——exact
do not round file sizes up to the next full block;

this is the default for non-regular files

-z, ——zero
add a final werwrite with zeros to hide shredding

——help display this help and exit

—=version
output version information and exit

If FILE is —, shred standard output.

Delete FILE(s) if-—remove (-u) is gecified. Thedefault is not to remee te files because it is com-
mon to operate on dige files like /dev/hda, and those files usually should not be reho When
operating on regular files, most people use-themove option.

CAUTION: Note that shred relies on a very important assumption: that the file systemites data
in place. This is the traditional way to do things, but ynaodern file system designs do not satisfy
this assumption. The following are examples of file systems on which shred is noteffecti

* | og—structured or journaled file systems, such as those supplied with
AIX and Solaris (and JFS, ReiserFS, XFS, Ext3, etc.)
* file systems that write redundant data and carrywemiésome writes
fail, such as RAID-based file systems
* file systems that maksapshots, such as Network AppliarclFS server
* file systems that cache in temporary locations, such as NFS
version 3 clients
* compressed file systems

In addition, file system backups and remote mirrors may contain copies of the file that cannot be
removed, and that will allev a shredded file to be rewered later.

AUTHOR
Written by Colin Plumb.
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REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2005 Free Software Foundation, Inc.
This is free softare; see the source for copying conditions. There is NO warrantyyerofce MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation foshred is maintained as aekinfo manual. If theinfo andshred programs
are properly installed at your site, the command

info shred

should gve you access to the complete manual.
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NAME
sleep — delay for a specified amount of time

SYNOPSIS
sleepNUMBEHRSUFFIX]...
sleepOPTION

DESCRIPTION
Pause for NUMBER seconds. SUFFIX may be ‘s’ for seconds (the default), ‘m’ for minutes, ‘h’ for
hours or ‘d’ for days.Unlike nost implementations that require NUMBER be angatehere NUM-
BER may be an arbitrary floating point number.

——help display this help and exit

—=version
output version information and exit

AUTHOR
Written by Jim Meyering and Paul Eggert.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free softare; see the source for copying conditions. There is NO warrantyyerofce MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fasleepis maintained as aekinfo manual. If thenfo andsleepprograms are
properly installed at your site, the command

info deep

should gve you access to the complete manual.
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NAME

sort — sort lines of text files
SYNOPSIS

sort [OPTION... [FILE]...
DESCRIPTION

Write sorted concatenation of all FILE(S) to standard output.

Ordering options:

Mandatory arguments to long options are mandatory for short options too.
-b, ——ignore-leading—blanksignore leading blanks

—d, ——dictionary-order
consider only blanks and alphanumeric characters

—f, ——ignore—case
fold lower case to upper case characters

—g, ——general-numeric—sort
compare according to general numerical value

—i, ——ignore—nonprinting
consider only printable characters

-M, ——month-sort
compare (unknown) < ‘JAN’ < ... < ‘DEC’

-n, ——numeric—-sort
compare according to string numerical value

-r, ——revase
reverse the result of comparisons

Other options:

—-¢, ——check
check whether input is sorted; do not sort

-k, ——key=POS1[POS2]
start a ley @ POS1, end it at POS 2 (origin 1)

-m, ——merge
merge already sorted files; do not sort

-0, ——output=FILE
write result to FILE instead of standard output

-s, ——stable
stabilize sort by disabling last-resort comparison

-S, ——buffer-size=SIZE
use SIZE for main memory buffer

—t, ——field—separator=SEPuse SEP instead of non—blank to blank transition

-T, ——temporary—directory =DIR
use DIR for temporaries, not $TMPDIR or /tmp; multiple options specify multiple directories

—u, ——unique
with —c, check for strict ordering; withoutc, output only the first of an equal run

-z, ——zero—terminated
end lines with O byte, not newline

——help display this help and exit

—=version
output version information and exit

POS is F[.C][OPTS], where F is the field number and C the character position in th©fd18.is one
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or more single-letter ordering options, whiclewide global ordering options for thagk If no key is
given, use the entire line as theyk

SIZE may be follaved by the following multiplicatie suffixes: % 1% of memoryb 1, K 1024
(default), and so on for M, G, P, E, Z, Y

With no FILE, or when FILE is —, read standard input.

*** WARNING *** The locale specified by the environment affects sort ordset LC_ALL=C to get
the traditional sort order that uses watiyte values.

AUTHOR
Written by Mike Haertel and Paul Eggert.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free softare; see the source for copying conditions. There is NO warrantyyerofce MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fogsort is maintained as aekinfo manual. If thenfo andsort programs are
properly installed at your site, the command

info sort

should gve you access to the complete manual.
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NAME

split — split a file into pieces
SYNOPSIS

split [OPTION [INPUT [PREFIX]

DESCRIPTION
Output fixed—size pieces of INPUT to PREFIXaa, PREFIXab, ...; default PREFIX isWith no
INPUT, or when INPUT is —, read standard input.

Mandatory arguments to long options are mandatory for short options too.
—a, ——suffix-length=N
use suffixes of length N (default 2)

-b, ——bytes=SIZE
put SIZE bytes per output file

—-C, —-line-bytes=SIZE
put at most SIZE bytes of lines per output file

-d, ——numeric—suffixes
use numeric suffixes instead of alphabetic

-1, ——linessNUMBER
put NUMBER lines per output file

—-verbose
print a diagnostic to standard error just before each output file is opened
——help display this help and exit
—-version
output version information and exit
SIZE may hsge a nultiplier suffix: b for 512, k for 1K, m for 1 Meg.

AUTHOR
Written by Torbjorn Granlund and Richard M. Stallman.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There isak@nty; not een for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fasplit is maintained as aekinfo manual. If the info andsplit programs are
properly installed at your site, the command

info glit

should gve you access to the complete manual.
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UserCommands

stat — display file or file system status

SYNOPSIS

stat [OPTION FILE...

DESCRIPTION
Display file or file system status.

—f, ——file—system

display file system status instead of file status

—-c ——format=FORMAT

use the specified FORMANstead of the default

—-L, ——dereference

follow links

—-t, ——terse

print the information in terse form

——help display this help and exit

——version

output version information and exit

The valid format sequences for files (witheufile—systen):

%A
%a
%B
%b
%D
%d
%F
%f

%G
%g
%h
%i

%N
%n
%0
%s
%T
%t

%U
%u
%X
%X
%Y
%y
%Z

Accesgights in human readable form
Accessights in octal

Thesize in bytes of each block reported by ‘%b’
Numberof blocks allocated (see %B)

Device number in hex

Device number in decimal

Filetype

Rav mode in hex

Groupname of owner

GrouplD of owner

Numbeiof hard links

Inodenumber

Quotedrile name with dereference if symbolic link
Filename

IOblock size

Total size, in bytes

Minor device type in hex

Majordevice type in hex

Usermmame of owner

UsenlD of owner

Time of last access as seconds since Epoch
Time of last access

Time of last modification as seconds since Epoch
Time of last modification

Time of last change as seconds since Epoch

SAT(1)
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%z Time of last change

Valid format sequences for file systems:

%a Freeblocks aailable to non—superuser
%b Total data blocks in file system

%c Total file nodes in file system

%d Fredfile nodes in file system

%f Freeblocks in file system

%i File System id in hex

%l Maximumlength of filenames

%n Filename

%s Optimaltransfer block size

%T Type in human readable form
%t Type in hex

AUTHOR
Written by Michael Meskes.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There isak@nty; not een for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fostat is maintained as aekinfo manual. If theinfo andstat programs are

properly installed at your site, the command
info dat

should gve you access to the complete manual.
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NAME
stty — change and print terminal line settings

SYNOPSIS
stty [-F DEVICH [--file=DEVICE] [SETTING...
stty [-F DEVICH [--file=DEVICH] [-a|--all]
stty [-F DEVICH [--file=DEVICH] [-g|--savé

DESCRIPTION
Print or change terminal characteristics.

-a, ——all
print all current settings in human-readable form

-g, ——sae
print all current settings in a stty-readable form
-F, ——file=DEVICE
open and use the specified DEVICE instead of stdin
——help display this help and exit
—=version
output version information and exit

Optional — before SETTING indicatesgaion. An* marks non—-POSIX settingsThe underlying
system defines which settings avaikable.

Special characters:
* dsusp CHAR
CHAR will send a terminal stop signal once input flushed

eof CHAR

CHAR will send an end of file (terminate the input)
eol CHAR

CHAR will end the line
*eol2 CHAR

alternate CHAR for ending the line
erase CHAR

CHAR will erase the last character typed
intr CHAR

CHAR will send an interrupt signal
kill CHAR

CHAR will erase the current line
* | next CHAR

CHAR will enter the next character quoted
quit CHAR

CHAR will send a quit signal
*rprnt CHAR

CHAR will redraw the current line
start CHAR

CHAR will restart the output after stopping it
stop CHAR

CHAR will stop the output
susp CHAR

CHAR will send a terminal stop signal
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* swtch CHAR
CHAR will switch to a different shell layer

*werase CHAR
CHAR will erase the last word typed

Special settings:
N set the input and output speeds to N bauds

*cols N
tell the kernel that the terminal has N columns

* columns N
same as cols N

ispeed N
set the input speed to N

*line N
use line discipline N

min N with —icanon, set N characters minimum for a completed read

ospeed N
set the output speed to N

*rows N
tell the kernel that the terminal has N rows

*size  printthe number of rows and columns according to the kernel
speed printhe terminal speed
time N with—icanon, set read timeout of N tenths of a second

Control settings:
[~]clocal
disable modem control signals

[~]cread
allow input to be receed

* [—]ertscts
enable RTS/CTS handshaking

csN setcharacter size to N bits, N in [5..8]
[~]cstopb

use tvwo gop bits per character (one with ‘-’
[-]hup senda hangup signal when the last process closes the tty
[-]hupcl

same as [-]hup
[-]parenb

generate parity bit in output and expect parity bit in input
[-]parodd

set odd parity (een with ‘=)

Input settings:
[-]brkint
breaks cause an interrupt signal
[Flicrnl translatecarriage return to newline
[-lignbrk
ignore break characters

[-ligncr
ignore carriage return

STTY(1)
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[~lignpar
ignore characters with parity errors

* [-]imaxbel

beep and do not flush a full input buffer on a character
[F]inler translatenewline to carriage return
[-]inpck

enable input parity checking
[listrip

clear high (8th) bit of input characters
* [ iutf8

assume input characters are UTF-8 encoded
*[-]iuclc

translate uppercase characters to lowercase
* [ -]ixany

let ary character restart output, not only start character
[-]ixoff

enable sending of start/stop characters
[-]ixon enableXON/XOFF flow control

[-]parmrk
mark parity errors (with a 255-0—-character sequence)

[-]tandem
same as [-]ixoff

Output settings:
*bsN backspacdelay style, N in [0..1]

*crN  carriagereturn delay style, N in [0..3]
*ffN  form feed delay style, N in [0..1]
*nIN  newline delay style, N in [0..1]

*[-]ocrnl

translate carriage return to newline
* [ -]ofdel

use delete characters for fill instead of null characters
* [=]ofill

use fill (padding) characters instead of timing for delays

*[-]olcuc
translate lowercase characters to uppercase

*[-]onlcr
translate newline to carriage return—newline

*[-]onlret
newline performs a carriage return

* [-]onocr
do not print carriage returns in the first column

[-]opost
postprocess output

*tabN horizontatab delay style, N in [0..3]
*tabs samas tab0
* —tabs same as tab3

*VvIN  vertical tab delay style, N in [0..1]
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Local settings:

[~]crterase
echo erase characters as backspace—-space-backspace

* crtkill
kill all line by obeying the echoprt and echoe settings

* —crtkill
kill all line by obeying the echoctl and echok settings

*[-]ctlecho
echo control characters in hat notation (°c’)

[-]echo
echo input characters

* [-]echoctl
same as [—]ctlecho

[-]echoe
same as [~]crterase

[-]echok
echo a newline after a kill character

*[-]echoke
same as [—]crtkill

[-]echonl
echo newline en if not echoing other characters

*[-]echoprt
echo erased characters backward, between ‘\' and '/’

[-]icanon

enable erase, kill, werase, and rprnt special characters
[-]iexten

enable non—-POSIX special characters
[Flisig enablenterrupt, quit, and suspend special characters

[-]noflsh
disable flushing after interrupt and quit special characters

*[-]prterase
same as [~]echoprt
* [ -]tostop
stop background jobs that try to write to the terminal

*[-]xcase
with icanon, escape with ‘\’ for uppercase characters

Combination settings:

* [-]LCASE
same as [-]lcase

cbreak samas-—icanon

—cbreak
same as icanon

cooked samas brkint ignpar istrip icrnl ixon opost isig icanon, eof and eol characters to thaittdef
values

—cooked
same as raw

crt sameas echoe echoctl echoke

dec samas echoe echoctl echokixany intr “c erase 0177 kill “u



STTY(1) UserCommands STTY(1)

*[-]decctlq
same as [-]ixany

ek erasand kill characters to their default values
evenp sames parenb-parodd cs7
—evenp same asparenb cs8

*[-]lcase
same as xcase iuclc olcuc

litout sameas—parenb —istrip —opostcs8

—litout same as parenb istrip opost cs7

nl sameas—icrnl —onlcr

-nl same as icrntinlcr —ignecr onlcr —ocrnl —onlret

oddp samas parenb parodd cs7

—oddp same asparenb cs8

[~]parity
same as [~)eenp

pass8 samas—parenb —istrip cs8

—pass8 same as parenb istrip cs7

raw same as-ignbrk —brkint —ignpar —parmrk —inpck —istrip —inlcr —igncr —icr nl —ixon
—ixoff —iuclc —ixany —imaxbel —opost —isig —icanon —xcasein 1 time O

-raw same as cooked

sane samas cread-ignbrk brkint —inlcr —igncr icrnl —iutf8 —ixoff —iuclc —ixany imaxbel opost
—olcuc —ocml onlcr —onocr —onlret —ofill —ofdel nl0 cr0 tabO bs0 vt(@ isig icanon igten
echo echoe echokechonl —noflsh —xcase —tostop —echopechoctl echoke, all special char
acters to their default values.

Handle the tty line connected to standard inpMithout aguments, prints baud rate, line discipline,
and deviations from stty sanén settings, CHAR is taken literallpr coded as in “c, 0x37, 0177 or
127; special values "— or undef used to disable special characters.

AUTHOR
Written by David MacKenzie.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There isak@nity; not een for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fostty is maintained as aekinfo manual. If theinfo andstty programs are
properly installed at your site, the command

info Sty

should gve you access to the complete manual.
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NAME
su — run a shell with substitute user and group IDs

SYNOPSIS
su[OPTION... [-] [USER[ARG...]

DESCRIPTION
Change the effeaté wser id and group id to that of USER.
-, |, —=login
male the shell a login shell

—-¢, ——commmand=COMMAND
pass a single COMMAND to the shell witle

—f, ——fast
pass-f to the shell (for csh or tcsh)

—-m, ——presee-environment
do not reset environment variables

—-p same asm

-s, ——shelFSHELL
run SHELL if /etc/shells allows it
——help display this help and exit
—=version
output version information and exit
A mere — implies-l. If USER not gien, assume root.

AUTHOR
Written by David MacKenzie.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There isak@nty; not een for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fasuis maintained as aekinfo manual. If thenfo andsu programs are prop-
erly installed at your site, the command

info su

should gve you access to the complete manual.
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NAME
sum - checksum and count the blocks in a file
SYNOPSIS
sum[OPTION... [FILE]...
DESCRIPTION
Print checksum and block counts for each FILE.
-r defeat-s, use BSD sum algorithm, use 1K blocks
—S, ——SysV

use System V sum algorithm, use 512 bytes blocks
——help display this help and exit
—=version

output version information and exit
With no FILE, or when FILE is —, read standard input.

AUTHOR
Written by Kayvan Aghaiepour and David MacKenzie.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There isak@nty; not een for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fosum is maintained as aekinfo manual. If thenfo andsum programs are
properly installed at your site, the command

info sum

should gve you access to the complete manual.
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NAME
sync - flush file system buffers

SYNOPSIS
sync[OPTION

DESCRIPTION

Force changed blocks to disk, update the super block.

——help display this help and exit

—=version
output version information and exit
AUTHOR
Written by Jim Meyering.
REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.

SYNC(1)

This is free software; see the source for copying conditions. There isak@nty; not een for MER-

CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO

The full documentation fasyncis maintained as aekinfo manual. If thanfo andsyncprograms are

properly installed at your site, the command
info sync

should gve you access to the complete manual.
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NAME
tac — concatenate and print files inarse
SYNOPSIS
tac [OPTION... [FILE]...
DESCRIPTION
Write each FILE to standard output, last line firé¢ith no FILE, or when FILE is —, read standard
input.

Mandatory arguments to long options are mandatory for short options too.

-b, ——before

attach the separator before instead of after
-r, ——regex

interpret the separator as a regular expression
—s, ——separator=STRING

use STRING as the separator instead of newline
——help display this help and exit

—=version
output version information and exit

AUTHOR
Written by Jay Lepreau and David MacKenzie.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free softare; see the source for copying conditions. There is NO warrantyyerofce MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fotac is maintained as aekinfo manual. If theinfo andtac programs are
properly installed at your site, the command

info tac

should gve you access to the complete manual.
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NAME

tail — output the last part of files
SYNOPSIS

tail [OPTION... [FILE]...
DESCRIPTION

Print the last 10 lines of each FILE to standard outjVith more than one FILE, precede each with a
header giving the file namé&Vith no FILE, or when FILE is —, read standard input.

Mandatory arguments to long options are mandatory for short options too.

——retry
keep trying to open a fileven if it is inaccessible when tail starts or if it becomes inaccessible
later; useful when following by name, i.e., withfollow=name

—c, ——bytes=N
output the last N bytes

—f, ——follow[={name|descriptor}]
output appended data as the file grovis-—follow, and ——follow=descriptorare equialent

-F same as—follow=name—-retry

-n, ——lines=N
output the last N lines, instead of the last 10

——max-unchanged-statsN
with ——follow=name reopen a FILE which has not changed size after N (default 5) iterations
to see if it has been unlinked or renamed (this is the usual case of rotated log files)

—-pid=PID
with —f, terminate after process ID, PID dies
—(, ——quiet, ——silent
never output headers giving file names
-s, ——sleep-interval=S
with —f, deep for approximately S seconds (default 1.0) between iterations.

-v, ——verbose
always output headers giving file names

——help display this help and exit

—=version
output version information and exit

If the first character of N (the number of bytes or lines) is a ‘+’, priginoéng with the Nth item from
the start of each file, otherwise, print the last N items in theNilmay hase a nultiplier suffix: b 512,
k 1024, m 1024*1024.

With ——follow (—f), tail defaults to following the file descriptavhich means thatven if a tail’ed file

is renamed, tail will continue to track its end. This default behavior is not desirable when you really
want to track the actual name of the file, not the file descriptor (e.g., log rotatlea).—follow=name

in that case.That causes tail to track the named file by reopening it periodically to see if it has been
removed and recreated by some other program.

AUTHOR
Written by Paul Rubin, David MacKenzie, lan Lance Taydnd Jim Meyering.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There isak@nty; not een for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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SEE ALSO
The full documentation forail is maintained as aekinfo manual. If theinfo andtail programs are
properly installed at your site, the command

info tail

should gve you access to the complete manual.
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NAME

tee — read from standard input and write to standard output and files
SYNOPSIS

tee[OPTION... [FILE]...
DESCRIPTION

Copy standard input to each FILE, and also to standard output.
—-a, ——append
append to the gen FILEs, do not eerwrite
—i, ——ignore—-interrupts
ignore interrupt signals
——help display this help and exit
—=version
output version information and exit
If a FILE is —, coy agan to standard output.
AUTHOR
Written by Mike Rarker Richard M. Stallman, and David MacKenzie.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There isak@nty; not een for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO

The full documentation fotee is maintained as aekinfo manual. If theinfo andtee programs are
properly installed at your site, the command

info tee

should gve you access to the complete manual.
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test — check file types and compare values

SYNOPSIS

testEXPRESSION
test

[ EXPRESSION

[]
[ OPTION

DESCRIPTION

Exit with the status determined by EXPRESSION.
——help display this help and exit

—=version
output version information and exit

TEST(1)

An omitted EXPRESSION defaults tal$e. OtherwiseEXPRESSION is true or false and sexit e

status. lis one of:

(EXPRESSION)
EXPRESSION is true

| EXPRESSION
EXPRESSION is false

EXPRESSION}-a EXPRESSION2
both EXPRESSION1 and EXPRESSION2 are true

EXPRESSION1-0 EXPRESSION2
either EXPRESSION1 or EXPRESSIONZ is true

-n STRING
the length of STRING is nonzero

STRING
equialent to—n STRING

-z STRING
the length of STRING is zero

STRING1 = STRING2
the strings are equal

STRINGL1 != STRING2
the strings are not equal

INTEGER1-eqINTEGER2
INTEGERL is equal to INTEGER2

INTEGER1-geINTEGER?2
INTEGERL1 is greater than or equal to INTEGER2

INTEGER1-gt INTEGER2
INTEGERL1 is greater than INTEGER2

INTEGER1-le INTEGER2
INTEGERL1 is less than or equal to INTEGER?2

INTEGER1-It INTEGER2
INTEGERL is less than INTEGER2

INTEGER1-neINTEGER2
INTEGERL1 is not equal to INTEGER2

FILEL1 —-ef FILE2

FILE1 and FILE2 hee the same device and inode numbers
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FILE1 -nt FILE2
FILE1 is newer (modification date) than FILE2

FILE1 —ot FILE2
FILE1 is older than FILE2

-b FILE
FILE exists and is block special

-cFILE
FILE exists and is character special

—-d FILE
FILE exists and is a directory

-eFILE
FILE exists

-f FILE
FILE exists and is a regular file

-g FILE
FILE exists and is set-group-ID

-G FILE
FILE exists and is owned by the effeetigoup 1D

-h FILE
FILE exists and is a symbolic link (same-ds

-k FILE
FILE exists and has its stighit set

-L FILE
FILE exists and is a symbolic link (same-dg

-O FILE
FILE exists and is owned by the effeetiser ID

-p FILE
FILE exists and is a named pipe

-r FILE
FILE exists and read permission is granted

-sFILE
FILE exists and has a size greater than zero

-SFILE
FILE exists and is a socket

-t FD file descriptor FD is opened on a terminal

-u FILE
FILE exists and its set—user—ID bit is set

-w FILE
FILE exists and write permission is granted

-X FILE
FILE exists and»ecute (or search) permission is granted

Except for-h and-L, dl FILE-related tests dereference symbolic linBaware that parentheses need
to be escaped (e.g., by backslashes) for shells. INTEGER may ats&GBRING, which galuates to
the length of STRING.

AUTHOR
Written by Kevin Braunsdorf and MattiweBradburn.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.
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COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free softare; see the source for copying conditions. There is NO warrantyyerofce MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fotest is maintained as aekinfo manual. If theinfo andtest programs are
properly installed at your site, the command

info test

should gve you access to the complete manual.



TOUCH(1) UserCommands DUCH(2)

NAME

touch — change file timestamps
SYNOPSIS

touch [OPTION... FILE...
DESCRIPTION

Update the access and modification times of each FILE to the current time.
Mandatory arguments to long options are mandatory for short options too.
-a change only the access time

-C, ——no-—create
do not create arfiles

-d, ——date=STRING

parse STRING and use it instead of current time
—f (ignored)
-m change only the modification time

-r, ——reference=FILE
use this files imes instead of current time

-t STAMP
use [[CC]YY]MMDDhhmm[.ss] instead of current time
——time=WORD
change the specified time:Q@RD is access, atime, or use: eglént to—a WORD is modify
or mtime: equialent to—m
——help display this help and exit
—=version
output version information and exit
Note that the-d and—-t options accept different time—date formats.

AUTHOR
Written by Paul Rubin, Arnold Robbins, Jim Kingdon, David MacKenzie, and Randy Smith.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There isak@nty; not een for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fotouch is maintained as aekinfo manual. If thenfo andtouch programs
are properly installed at your site, the command

info touch

should gve you access to the complete manual.
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NAME

tr — translate or delete characters
SYNOPSIS

tr [OPTION... SET1[SET2
DESCRIPTION

Translate, squeeze, and/or delete characters from standard input, writing to standard output.

—c, —C, ——complement
first complement SET1

—-d, ——delete
delete characters in SET1, do not translate

-s, ——squeeze-repeats
replace each input sequence of a repeated character that is listed in SET1 with a single occur
rence of that character

—-t, ——truncate—setl
first truncate SET1 to length of SET2

——help display this help and exit

—=version
output version information and exit

SETs are specified as strings of characters. Most represent thesndekerpretedequences are:
\NNN charactewith octal value NNN (1 to 3 octal digits)

\\ backslash

\a audibleBEL
\b backspace
\f form feed

\n nev line

\r return

\t horizontaltab
\v vertical tab

CHAR1-CHAR2
all characters from CHAR1 to CHAR?2 in ascending order

[CHAR*]
in SET2, copies of CHAR until length of SET1

[CHAR*REPEAT]
REPEA copies of CHAR, REPERoctal if starting with O

[:alnum:]
all letters and digits

[:alpha]
all letters

[:blank:]
all horizontal whitespace

[:cntrl:] all control characters
[:digit:] all digits

[:graph:]
all printable characters, not including space
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[:lower]
all lower case letters
[:print:]
all printable characters, including space
[:punct:]
all punctuation characters
[:space:]
all horizontal or vertical whitespace
[:upper:]
all upper case letters
[:xdigit:]
all hexadecimal digits
[=CHAR=]
all characters which are egalient to CHAR

TR(1)

Translation occurs if-d is not given and both SET1 and SET2 appeait may be used only when
translating. SET2s extended to length of SET1 by repeating its last character as necdssays

characters of SET2 are ignored. Only\w&r:] and [:upper:] are guaranteed to expand in ascending

order; used in SET2 while translating, heay only be used in pairs to specify casevemsion. —s

uses SET1 if not translating nor deleting; else squeezing uses SET2 and occurs after translation or dele-

tion.

AUTHOR

Written by Jim Meyering.

REPORTING BUGS

Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT

Copyright © 2004 Free Software Foundation, Inc.

This is free software; see the source for copying conditions. There isak@nty; not een for MER-

CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation far is maintained as aekinfo manual. If thenfo andtr programs are prop-

erly installed at your site, the command
info tr

should gve you access to the complete manual.
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NAME
true — do nothing, successfully

SYNOPSIS
true [ignored command line argumehts
true OPTION

DESCRIPTION
Exit with a status code indicating success.

These option names may not be abbreviated.
——help display this help and exit

—=version
output version information and exit
AUTHOR
Written by Jim Meyering.
REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There isak@nty; not een for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation forue is maintained as aekinfo manual. If thenfo andtrue programs are
properly installed at your site, the command

info true

should gve you access to the complete manual.
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NAME
tsort — perform topological sort

SYNOPSIS
tsort [OPTION [FILE]

DESCRIPTION
Write totally ordered list consistent with the partial ordering in FIM&th no FILE, or when FILE is
-, read standard input.
——help display this help and exit
—=version
output version information and exit

AUTHOR
Written by Mark Kettenis.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free softare; see the source for copying conditions. There is NO warrantyyerofce MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fasort is maintained as aekinfo manual. If thenfo andtsort programs are
properly installed at your site, the command

info tsort

should gve you access to the complete manual.
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NAME
tty — print the file name of the terminal connected to standard input

SYNOPSIS
tty [OPTION...

DESCRIPTION
Print the file name of the terminal connected to standard input.
-s, ——silent, ——quiet
print nothing, only return an exit status
——help display this help and exit

—=version
output version information and exit

AUTHOR
Written by David MacKenzie.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free softare; see the source for copying conditions. There is NO warrantyyerofce MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fotty is maintained as aekinfo manual. If theinfo andtty programs are
properly installed at your site, the command

info tty

should gve you access to the complete manual.
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NAME
uname - print system information

SYNOPSIS
uname[OPTION...

DESCRIPTION
Print certain system informatiowith no OPTION, same as.

-a, ——all
print all information, in the following order:

-s, ——kernel-name
print the kernel name

-n, ——nodename
print the network node hostname

-r, ——kernel-release
print the kernel release

-v, ——kernel-version
print the kernel version

—-m, ——machine
print the machine hardware name

-p, ——processor
print the processor type

—i, ——hardware—-platform

print the hardware platform
-0, ——operating—system

print the operating system
——help display this help and exit

—=version
output version information and exit

AUTHOR
Written by David MacKenzie.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free softare; see the source for copying conditions. There is NO warrantyyerofce MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fannameis maintained as aekinfo manual. If the info anduname programs
are properly installed at your site, the command

info uname

should gve you access to the complete manual.
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NAME

unexpand — corert spaces to tabs
SYNOPSIS

unexpand[OPTION... [FILE]...
DESCRIPTION

Corvert blanks in each FILE to tabs, writing to standard outptiith no FILE, or when FILE is -,
read standard input.

Mandatory arguments to long options are mandatory for short options too.

-a, ——all
convert all blanks, instead of just initial blanks

——first-only corvert only leading sequences of blanksewides—a)

-t, ——tabs=N
have tabs N characters apart instead of 8 (enatdgs
-t, ——tabs=LIST

use comma separated LIST of tab positions (enatales
——help display this help and exit

—=version
output version information and exit

AUTHOR
Written by David MacKenzie.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There isak@nity; not een for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
expand(1)

The full documentation founexpandis maintained as aekinfo manual. If theinfo and unexpand
programs are properly installed at your site, the command

info unexpand

should gve you access to the complete manual.



UNIQ(1) UserCommands UNIQ(1)

NAME

unig — report or omit repeated lines

SYNOPSIS

unig [OPTION... [INPUT [OUTPUT]]

DESCRIPTION

Discard all but one of successiidentical lines from INPUT (or standard input), writing to OUTPUT
(or standard output).

Mandatory arguments to long options are mandatory for short options too.

-c, ——count
prefix lines by the number of occurrences

—d, ——repeated
only print duplicate lines

-D, ——all-repeated=delimit—-method print all duplicate lines
delimit-method={none(default),prepend,separate} Delimiting is done with blank lines.

—f, ——skip—fields=N
avad comparing the first N fields

—i, ——ignore—case
ignore differences in case when comparing

—s, ——skip—chars=N
avad comparing the first N characters

—u, ——unique
only print unique lines

-w, ——check-charsN
compare no more than N characters in lines

——help display this help and exit

—=version
output version information and exit

Afield is a run of whitespace, then non—-whitespace characters. Fields are skipped before chars.

AUTHOR

Written by Richard Stallman and David MacKenzie.

REPORTING BUGS

Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT

Copyright © 2004 Free Software Foundation, Inc.
This is free softare; see the source for copying conditions. There is NO warrantyyerofce MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO

The full documentation fauniq is maintained as aekinfo manual. If the info anduniq programs are
properly installed at your site, the command

info uniq

should gve you access to the complete manual.



UNLINK(21) User Commands UNLINK(21)

NAME
unlink — call the unlink function to remre the specified file

SYNOPSIS
unlink FILE
unlink OPTION

DESCRIPTION
Call the unlink function to reme the specified FILE.
——help display this help and exit
—=version
output version information and exit

AUTHOR
Written by Michael Stone.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free softare; see the source for copying conditions. There is NO warrantyyerofce MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation faunlink is maintained as agkinfo manual. If thanfo andunlink programs
are properly installed at your site, the command

info unlink

should gve you access to the complete manual.
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NAME

uptime - tell hav long the system has been running
SYNOPSIS

uptime [OPTION... [ FILE ]
DESCRIPTION

Print the current time, the length of time the system has been up, the number of users on the system,
and the gerage number of jobs in the run quewerdhe last 1, 5 and 15 minutes. If FILE is not speci-
fied, use far/run/utmp. /ar/log/wtmp as FILE is common.
——help display this help and exit
—=version
output version information and exit

AUTHOR
Written by Joseph Arceneaux, David MacKenzie, ande&hazi.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free softare; see the source for copying conditions. There is NO warrantyyerofce MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fouptime is maintained as aekinfo manual. If theinfo and uptime pro-
grams are properly installed at your site, the command

info uptime

should gve you access to the complete manual.
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NAME

users — print the user names of users currently logged in to the current host
SYNOPSIS

users[OPTION... [ FILE ]
DESCRIPTION

Output who is currently logged in according to FILE.FILE is not specified, use @&/run/utmp.
/var/log/wtmp as FILE is common.

——help display this help and exit

—=version
output version information and exit

AUTHOR
Written by Joseph Arceneaux and David MacKenzie.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There isak@nty; not een for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fousersis maintained as aekinfo manual. If theinfo andusersprograms
are properly installed at your site, the command

info users

should gve you access to the complete manual.
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NAME

vdir — list directory contents
SYNOPSIS

vdir [OPTION... [FILE]...
DESCRIPTION

List information about the FILEs (the current directory byad#j. Sortentries alphabetically if none
of —cftuSUX nor ——sort.

Mandatory arguments to long options are mandatory for short options too.

-a, ——all
do not ignore entries starting with .

—-A, ——almost-all
do not list implied . and ..

——author
with —I, print the author of each file

-b, ——escape
print octal escapes for nongraphic characters

——block-size=SIZE
use SIZE-byte blocks

-B, ——ignore—backups
do not list implied entries ending with ~

-C with —It: sort by, and shav, ctime (time of last modification of file status information) with
shav ctime and sort by name otherwise: sort by ctime

-C list entries by columns

——color[=WHEN
control whether color is used to distinguish file types. WHEN may besr'néalways’, or
‘auto’

—d, ——directory
list directory entries instead of contents, and do not dereference symbolic links

-D, ——dired
generate output designed for Emacs’ dired mode

—f do not sort, enableaU, disable—Ist

—-F, ——classify
append indicator (one of */=@]|) to entries

——format=WORD
across-x, commas—m, horizontal—-x, long-I, sngle-column-1, verbose-I, vertical-C

——full-time
like -l ——time-style=full-iso

-g like —I, but do not list owner

-G, ——no-group
like —I, but do not list group

—h, ——human-readable
with —I, print sizes in human readable format (e.g., 1K 234M 2G)

——=si  likewise, but use powers of 1000 not 1024

—-H, ——dereference—command-line
follow symbolic links listed on the command line

——dereference-command-line—symlink—to—dir
follow each command line symbolic link that points to a directory
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——hide=PATTERN

do not list implied entries matching sheTMERN (overridden by-a or —A)

——indicator-style=WORD append indicator with style WORD to entry names:

none (default), classify-§), file—type €p)

—-i, —inode

with —I, print the inde number of each file

-, ——ignore=PATTERN

-k
-

-L,

-m

_n'

-N,

-0

_p'

_q'

do not list implied entries matching sheXTMFERN
like ——block-size=1K
use a long listing format

——dereference
when showing file information for a symbolic link, shinformation for the file the link refer
ences rather than for the link itself

fill width with a comma separated list of entries

——numeric—-uid—gid
like —I, but list numeric UIDs and GIDs

—-literal
print rav entry names (dom'treat e.g. control characters specially)

like —I, but do not list group information
——file-type
append indicator (one of /=@|) to entries

——hide—control-chars
print ? instead of non graphic characters

——show-control-chars

_Q,

shav non graphic characters as—is (default unless program is ‘Is’ and output is a terminal)

——-quote—name
enclose entry names in double quotes

——quoting-stylesWORD

use quoting style WORD for entry names: literal, locale, shell, shelyal c, escape

-r, ——revase

-R,

reverse order while sorting

——recursive
list subdirectories recursily

-s, ——Size

-S

with —I, print size of each file, in blocks

sort by file size

—=sort=WORD

extension—X, none-U, sze -S, time —t, version—-v, satus—c, time —t, atime —u, access-u,
use-u

——time=WORD

with —I, show time as WDORD instead of modification time: atime, access, use, ctime or status;
use specified time as sogkif ——sort=time

——time-style=STYLE

with —I, show times using style STYLE: full-iso, long-iso, iso, locale, +FORMAORMAT

is interpreted like ‘date’; if FORMAT is FORMAT1<newline>FORMA2, FORMAT1 applies
to non-recent files and FORMR to recent files; if STYLE is prefixed with ‘posix—’, STYLE
takes effect only outside the POSIX locale

sort by modification time
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-T, ——tabsize=COLS
assume tab stops at each COLS instead of 8

-u with —It: sort by, and shav, access time with-|: show access time and sort by name otherwise:
sort by access time

-U do not sort; list entries in directory order

-V sort by version

-w, ——width=COLS
assume screen width instead of current value

—X list entries by lines instead of by columns
-X sort alphabetically by entry extension
-1 list one file per line

——help display this help and exit
—=version
output version information and exit

SIZE may be (or may be an integer optionally followed by) one of following: kB 1000, K 1024, MB
1000*1000, M 1024*1024, and so on for GFTE, Z, Y

By default, color is not used to distinguish types of files. That isvagui to using——color=none
Using the —-color option without the optional WHEN argument is e@lént to using
——color=always With ——color=autq color codes are output only if standard output is connected to a
terminal (tty).

Exit status is 0 if OK, 1 if minor problems, 2 if serious trouble.

AUTHOR
Written by Richard Stallman and David MacKenzie.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There isak@nty; not een for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fovdir is maintained as aekinfo manual. If thenfo andvdir programs are
properly installed at your site, the command

info vdir

should gve you access to the complete manual.
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NAME

wc — print the number of newlines, words, and bytes in files
SYNOPSIS

wc [OPTION... [FILE]...
DESCRIPTION

Print nevline, word, and byte counts for each FILE, and a total line if more than one FILE is specified.
With no FILE, or when FILE is —, read standard input.
—c, ——bytes
print the byte counts
—-m, ——chars
print the character counts
-1, —=lines
print the newline counts
-L, ——max-line—length
print the length of the longest line
-w, ——words
print the word counts
——help display this help and exit

—=version
output version information and exit

AUTHOR
Written by Paul Rubin and David MacKenzie.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free softare; see the source for copying conditions. There is NO warrantyyerofce MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fowc is maintained as aekinfo manual. If theinfo andwc programs are
properly installed at your site, the command

info wc

should gve you access to the complete manual.
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NAME
who - shav who is logged on
SYNOPSIS
who [OPTION... [ FILE | ARG1 ARG2
DESCRIPTION
-a, ——all
same asb -d ——login —p —-r -t =T —-u
-b, ——boot
time of last system boot
-d, -—dead
print dead processes
—-H, ——heading
print line of column headings
-i, ——idle
add idle time as HOURS:MINUTES, . or old (deprecated-uge
-l, ——login
print system login processes
——lookup
attempt to canonicalize hostnames via DNS
-m only hosthame and user associated with stdin

-p, ——process
print actve processes spawned by init

-g, ——count
all login names and number of users logged on

-r, ——runlevel
print current runleel

-s, ——short
print only name, line, and time (default)

-t, ——time
print last system clock change

-T, -w, ——mesg
add uses message status as +, — or ?

-u, ——users
list users logged in

——message
same asT

——writable
same asT

——help display this help and exit

—=version
output version information and exit

WHO(1)

If FILE is not specified, use &/run/utmp. /ar/log/wtmp as FILE is commonf ARG1 ARG2 gien,

—m presumed: ‘am i’ or ‘mom likes’ are usual.
AUTHOR

Written by Joseph Arceneaux, David MacKenzie, and Michael Stone.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.
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COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There isak@nty; not een for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fowho is maintained as aekinfo manual. If thenfo andwho programs are
properly installed at your site, the command

info who

should gve you access to the complete manual.
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NAME
whoami — print effectie wserid

SYNOPSIS
whoami [OPTION...

DESCRIPTION
Print the user name associated with the current efewer id. Same as telun.
——help display this help and exit

—=version
output version information and exit

AUTHOR
Written by Richard Mlynarik.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There isak@nty; not een for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation fowhoami is maintained as ae¥info manual. If theinfo andwhoami pro-
grams are properly installed at your site, the command

info whoami

should gve you access to the complete manual.



YES(1) UsetCommands YES(1)

NAME
yes — output a string repeatedly until killed

SYNOPSIS
yes[STRING...
yes OPTION

DESCRIPTION
Repeatedly output a line with all specified STRING(s), or ‘y’.
——help display this help and exit

—=version
output version information and exit

AUTHOR
Written by David MacKenzie.

REPORTING BUGS
Report bugs to <bug-coreutils@gnu.org>.

COPYRIGHT
Copyright © 2004 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There isak@nty; not een for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
The full documentation foyes is maintained as aekinfo manual. If theinfo andyes programs are
properly installed at your site, the command

info yes

should gve you access to the complete manual.
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NAME

basename - return non-directory portion of a pathname
SYNOPSIS

basenamestring [suffiy
DESCRIPTION

The string operand shall be treated as a pathname, as defined in the Base Definitions volume of
IEEE Std 1003.1-200X%ection 3.266, Pathname. The stratdng shall be cowerted to the filename
corresponding to the last pathname componesifring and then the suffix stringuffix if present, shall

be remweed. This shall be done by performing actions egant to the following steps in order:

If stringis a null string, it is unspecified whether the resulting string @ a null string. In either case,

skip steps 2 through 6.

If stringis”//" , itis implementation-defined whether steps 3 to 6 are skipped or processed.

If string consists entirely of slash charactestsing shall be set to a single slash charadtethis case,
skip steps 4 to 6.

If there are aptrailing slash characters string, they shall be remued.

If there are ay dlash characters remaining #tring, the prefix ofstring up to and including the last
slash character istring shall be remeed.

If the suffixoperand is present, is not identical to the characters remairstignigy and is identical to a
suffix of the characters remaining string, the sufix suffixshall be remeed from string. Otherwise,
string is not modified by this step. It shall not be considered an esaffikis not found instring.

The resulting string shall be written to standard output.

OPTIONS
None.

OPERANDS
The following operands shall be supported:
string A string.

suffix A string.

STDIN
Not used.

INPUT FILES
None.

ENVIRONMENT VARIABLES
The following environment variables shall affect tlrecaition ofbasename

LANG Provide a default value for the internationalization variables that are unset or null. (See the
Base Definitions ®lume of IEEEStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatianiables used to determine the values of
locale categories.)

LC_ALL
If set to a non-empty string valuejenride the \alues of all the other internationalizatioariv
ables.

LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte characters in arguments).

LC_MESSAGES
Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error.
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NLSRATH
Determine the location of message catalogs for the procesdi@ MESSAGES .

ASYNCHRONOUS EVENTS
Default.

STDOUT
Thebasenamaitility shall write a line to the standard output in the following format:

"%s\n", < resulting string>

STDERR
The standard error shall be used only for diagnostic messages.

OUTPUT FILES

None.
EXTENDED DESCRIPTION
None.
EXIT STATUS
The following exit values shall be returned:
0 Successful completion.
>0 Anerror occurred.

CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.

APPLICATION USAGE
The definition ofpathnamespecifies implementation-defined behavior for pathnames starting vaith tw
slash charactersTherefore, applications shall not arbitrarily add slashes to the beginning of a path-
name unless tlyecan ensure that there are more or less tharotvere prepared to deal with the imple-
mentation-defined consequences.

EXAMPLES
If the stringstringis a valid pathname:

$(basename String")

produces a filename that could be used to open the file nansé&thigyn the directory returned by:

$(dirname " string")
If the stringstringis not a valid pathname, the same algorithm is usgdhbk result need not be alid

filename. Thdasenamaitility is not expected to madk any judgements about the validity sifing as a
pathname; it just follows the specified algorithm to produce a result string.

The following shell script compilesisr/src/cmd/cat.cand maes the output to a file namegit in the
current directory when iuomked with the agument /usr/src/cmd/cat or with the agument
Jusr/src/cmd/cat.c

c99 $(dirname "$1")/$(basename "$1" .c).c
mv a.out $(basename "$1" .c)

RATIONALE
The behaviors obasenamend dirnamehave keen coordinated so that whstring is a valid path-
name:
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$(basename string")

would be a valid filename for the file in the directory:

$(dirname "string")

This would not work for the early proposarsions of these utilities due to the way it specified han-
dling of trailing slashes.

Since the definition gbathnamespecifies implementation-defined beioa for pathnames starting with
two dash characters, this volume of IEEEd 1003.1-200Fpecifies similar implementation-defined
behavior for thdasenamanddirnameutilities.

FUTURE DIRECTIONS
None.

SEE ALSO
Parametes and Variables dirnam«)

COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Informationethnology -- Portable Operating System Interface (POSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In trenteof ary discrepang between this &rsion and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpesw
group.org/unix/online.html .
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NAME

cat - concatenate and print files
SYNOPSIS

cat [-u][file ...]
DESCRIPTION

The cat utility shall read files in sequence and shall write their contents to the standard output in the
same sequence.

OPTIONS
The cat utility shall conform to the Base Definitions volume of IEEE 1003.1-2001Section 12.2,
Utility Syntax Guidelines.

The following option shall be supported:

-u Write bytes from the input file to the standard output without delay as each is read.

OPERANDS
The following operand shall be supported:

file A pathname of an input file. If nide operands are specified, the standard input shall be used.
If a fileis -’ , the cat utility shall read from the standard input at that point in the sequence.
The cat utility shall not close and reopen standard input when it is referenced inayibui/
shall accept multiple occurrences'-ofas &file operand.

STDIN
The standard input shall be used only iffi®operands are specified, or ifiee operand is-’ . See
the INPUT FILES section.

INPUT FILES
The input files can be gifile type.

ENVIRONMENT VARIABLES
The following environment variables shall affect tixeoaition ofcat

LANG Provide a default &lue for the internationalization variables that are unset or null. (See the
Base Definitions volume of IEEBStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatianiables used to determine the values of
locale categories.)

LC_ALL
If set to a non-empty stringalue, werride the values of all the other internationalizatieni-v
ables.

LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte characters in arguments).

LC_MESSAGES
Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error.

NLSRATH
Determine the location of message catalogs for the procesdi@ MESSAGES .

ASYNCHRONOUS EVENTS
Default.

STDOUT
The standard output shall contain the sequence of bytes read from the input files. Nothing else shall be
written to the standard output.



cat(P) cat(P)

STDERR
The standard error shall be used only for diagnostic messages.

OUTPUT FILES

None.
EXTENDED DESCRIPTION
None.
EXIT STATUS
The following exit values shall be returned:
0 All input files were output successfully.
>0 Anerror occurred.

CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.

APPLICATION USAGE
The-u option has alue in prototyping non-blocking reads from FIFOs. The intent is to support the fol-
lowing sequence:

mkfif o foo
cat -u foo > /dev/tty13 &
cat -u > foo

It is unspecified whether standard output is or is nffebed in the default case. This is sometimes of
interest when standard output is associated with a terminal, siffeeiry may delay the output. The
presence of theu option guarantees that urffered I/O is sailable. It is implementation-defined
whether thecat utility buffers output if the-u option is not specified.raditionally, the -u option is
implemented using the egalent of thesetvbuf) function defined in the System Interfacedume of
IEEE Std 1003.1-2001.

EXAMPLES
The following command:

cat myfile
writes the contents of the fifayfile to standard output.

The following command:

cat docl doc2 > doc.all
concatenates the fileclanddoc2and writes the result @oc.all.

Because of the shell language mechanism used to perform output redirection, a command such as this:

cat doc doc.end > doc
causes the original datadiocto be lost.

The command:

cat start - middle - end > file

when standard input is a terminal, get® tabitrary pieces of input from the terminal with a single
invocation ofcat Note, havever, that if standard input is a regular file, thiswd be equialent to the
command:
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cat start - middle /dev/null end > file

because the entire contents of the file would be consumeat the first time-" was used as dile op-
erand and an end-of-file condition would be detected immediately Whemas referenced the second
time.

RATIONALE
Historical versions of theat utility include the optionse, -t, and -v, which permit the ends of lines,
<tab>s, and invisible characters, respatfi to be endered visible in the output. The standardede
opers omitted these options becausg finevide too fine a degree of controled what is made visible,
and similar output can be obtained using a command such as:

sed -n -e 's/$/$/’ -e | pathname

The -s option was omitted because it corresponds to different functions in BSD and Sybsesed/
systems. The BSBs option to squeeze blank lines can be accomplished by the shell scvipt ishthe
following example:

sed-n’
# Write non-empty lines.
11 {

p
d

}
# Write a single empty line, then look for moe empty lines.
I'$l p
# Get next line, discard the held <newline> (empty line),
# and look for more empty lines.
:Empty
I"'$l {

N

sl

b Empty

}
# Write the non-empty line before going back to search
# for the first in a set of empty lines.

p

The System Vs option to silence error messages can be accomplished by redirecting the standard
error. Note that the BSD documentation foat uses the term "blank line" to mean the same as the
POSIX "empty line”: a line consisting only of a <newline>.

The BSD-n option was omitted because similar functionality can be obtained frommtbption of the
pr utility.

FUTURE DIRECTIONS
None.

SEE ALSO
more, the System Interfaces volume of IEEEd 1003.1-2001setvbuf)

COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Information Technology -- Portable Operating Systemalegef®OSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In trenteof ary discrepang between this version and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee  document. The original Standard can be obtained online at httpdfpesw
group.org/unix/online.html .
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NAME
chgrp - change the file group ownership

SYNOPSIS
chgrp [-hR] group file...

chgrp-R[-H | -L | -P ] group file...

DESCRIPTION
The chgrp utility shall set the group ID of the file named by eéiighoperand to the group ID specified
by thegroupoperand.

For eachfile operand, arif the -R option is used, each file encountered while walking the directory
trees specified by thi#le operands, thehgrp utility shall perform actions equalent to thechown()
function defined in the System Interfaces volume of IERHE 1003.1-2001called with the follaving
arguments:

Thefile operand shall be used as pathargument.
The user ID of the file shall be used asdahserargument.
The specified group ID shall be used asgtweipargument.

Unlesschgrp is invoked by a pocess with appropriate piieges, the set-uséb and set-group-ID bits
of a regular file shall be cleared upon successful completion; the set-user-ID and set-group-ID bits of
other file types may be cleared.

OPTIONS
The chgrp utility shall conform to the Base Definitions volume of IEEEE 1003.1-2001Section
12.2, Utility Syntax Guidelines.

The following options shall be supported by the implementation:

-h If the system supports group IDs for symbolic links, for deloperand that names a file of
type symbolic linkchgrp shall attempt to set the group ID of the symbolic link instead of the
file referenced by the symbolic link. If the system does not support group IDs for symbolic
links, for eachfile operand that names a file of type symbolic liokgrp shall do nothing
more with the current file and shall go on tg a@maining files.

-H If the -R option is specified and a symbolic link referencing a file of type directory is specified
on the command linegghgrp shall change the group of the directory referenced by the sym-
bolic link and all files in the file hierargtbelow it.

-L If the -R option is specified and a symbolic link referencing a file of type directory is specified
on the command line or encountered during theetsal of a file hierarch chgrp shall change
the group of the directory referenced by the symbolic link and all files in the file hierarch
below it.

-P If the -R option is specified and a symbolic link is specified on the command line or encoun-
tered during the txeersal of a file hierargh chgrp shall change the group ID of the symbolic
link if the system supports this operation. Tdhgrp utility shall not follov the symbolic link
to ary other part of the file hierargh

-R Recursvely change file group IDs. For eafite operand that names a directocigrp shall
change the group of the directory and all files in the file hieydvelow it. Unless aH, -L, or
-P option is specified, it is unspecified which of these options will be used as the default.

Specifying more than one of the mutualkekisve gtions-H, -L, and -P shall not be considered an
error. The last option specified shall determine the behavior of the utility.

OPERANDS
The following operands shall be supported:

group A group name from the group database or a numeric group ID. Either specifies a group ID to
be gien to each file named by one of tlile operands. If a humerigroup operand exists in
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the group database as a group name, the group ID number associated with that group name is
used as the group ID.

file A pathname of a file whose group ID is to be modified.

STDIN
Not used.

INPUT FILES
None.

ENVIRONMENT VARIABLES
The following environment variables shall affect tlkecaition ofchgrp:

LANG Provide a default &lue for the internationalization variables that are unset or null. (See the
Base Definitions volume of IEEBStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatiamiables used to determine the values of
locale categories.)

LC_ALL
If set to a non-empty stringalue, werride the values of all the other internationalizatieni-v
ables.

LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte characters in arguments).

LC_MESSAGES

Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error.

NLSRATH
Determine the location of message catalogs for the procesdi@ MESSAGES .

ASYNCHRONOUS EVENTS
Default.

STDOUT
Not used.

STDERR
The standard error shall be used only for diagnostic messages.

OUTPUT FILES

None.
EXTENDED DESCRIPTION
None.
EXIT STATUS
The following exit values shall be returned:
0 The utility executed successfully and all requested changes were made.
>0 Anerror occurred.

CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.
APPLICATION USAGE
Only the owner of a file or the user with appropriateil@ges may change thevaer or group of a file.

Some implementations restrict the useclagrp to a user with appropriate pileges when th@roup
specified is not the effeed goup ID or one of the supplementary group IDs of the calling process.
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EXAMPLES
None.

RATIONALE
The System V and BSDevwsions use different exit status codes. Some implementations usedt the e
status as a count of the number of errors that occurred; this practice is unworkable sinceeifloan o
the range of valid exit status values. The standardajgers chose to mask these by specifying only 0
and >0 as exit values.

The functionality ofchgrp is described substantially through referenceshtavn(). In this way, there is
no duplication of effort required for describing the interactions of permissions, multiple groups, and so
on.

FUTURE DIRECTIONS
None.

SEE ALSO
chmod) , chown() , the System Interfaces volume of IEESd 1003.1-2001chown()

COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Information Technology -- Portable Operating Systemalegef?OSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In trenteof ary discrepang between this version and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpesw
group.org/unix/online.html .
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NAME
chmod - change the file modes

SYNOPSIS
chmod [-R] mode file...

DESCRIPTION
The chmodutility shall change anor dl of the file mode bits of the file named by edidéhoperand in
the way specified by thmodeoperand.

It is implementation-defined whether andahthve chmod utility affects ay aternate or additional file
access control mechanism (see the Base Definitions volume of $&EH003.1-2001Section 4.4,
File Access Permissions) being used for the specified file.

Only a process whosefeftive wser ID matches the user ID of the file, or a process with the appropri-
ate privileges, shall be permitted to change the file mode bits of a file.

OPTIONS
The chmod utility shall conform to the Base Definition®lume of IEEEStd 1003.1-2001Section
12.2, Utility Syntax Guidelines.

The following option shall be supported:

-R Recursvely change file mode bits. For eafite operand that names a directociimod shall
change the file mode bits of the directory and all files in the file higrastbw it.

OPERANDS
The following operands shall be supported:

mode Represents the change to be made to the file mode bits of each file named by offideof the
operands; see the EXTENDED DESCRIPTION section.

file A pathname of a file whose file mode bits shall be modified.

STDIN
Not used.

INPUT FILES
None.

ENVIRONMENT VARIABLES
The following environment variables shall affect tixeoaition ofchmod

LANG Provide a default &lue for the internationalization variables that are unset or null. (See the
Base Definitions volume of IEEBStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatianiables used to determine the values of
locale categories.)

LC_ALL
If set to a non-empty stringalue, werride the values of all the other internationalizatieni-v
ables.

LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte characters in arguments).

LC_MESSAGES
Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error.

NLSRATH
Determine the location of message catalogs for the procesdi@ MESSAGES .

ASYNCHRONOUS EVENTS
Default.
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STDOUT
Not used.

STDERR
The standard error shall be used only for diagnostic messages.

OUTPUT FILES
None.

EXTENDED DESCRIPTION
Themodeoperand shall be eithersgmbolic_modexpression or a non-getive actal integer Thesym-
bolic_modédorm is described by the grammar later in this section.

Eachclauseshall specify an operation to be performed on the current file mode bits dfileathe
operations shall be performed on eétshin the order in which thelauses ae specified.

Thewho symbolsu, g, and o shall specify theiser, group, and otherparts of the file mode bits, respec-
tively. A who consisting of the symbal shall be equialent tougo.

Theperm symbolsr, w, and x represent theead, write, and executé seach portions of file mode bits,
respectiely. The perm symbols shall represent theet-user-ID-on-executiofwhenwho contains or
impliesu) and set-group-1D-on-executiofwhenwho contains or implieg) bits.

Theperm symbolX shall represent thexecute/search portion of the file mode bits if the file is a direc-
tory or if the current (unmodified) file mode bitsvhad least one of thexecute bits (S_IXUSR,
S_IXGRRor S IXOTH) set. It shall be ignored if the file is not a directory and none ofxtei bits
are set in the current file mode bits.

The permcopy symbolsu, g, and o shall represent the current permissions associated with the user
group, and other parts of the file mode bits, resgagtiFor the remainder of this sectigmerm refers
to the non-terminalperm andpermcopy in the grammar.

If multiple actionlists ae grouped with a singlevholist in the grammareach actionlist shall be
applied in the order specified with thaholist. The op symbols shall represent the operation- per
formed, as follows:

+ If perm is not specified, the' operation shall not change the file mode bits.

If who is not specified, the file mode bits represente@ddmyn for the avner, group, and other permis-
sions, &cept for those with corresponding bits in the file mode creation mask ofvtiiénig process,
shall be set.

Otherwise, the file mode bits represented by the speuifiechndperm values shall be set.
- If perm is not specified, the’ operation shall not change the file mode bits.

If who is not specified, the file mode bits represente@ddyn for the avner, group, and other permis-
sions, &cept for those with corresponding bits in the file mode creation mask ofvtiiénig process,
shall be cleared.

Otherwise, the file mode bits represented by the speuifiechndperm values shall be cleared.

= Clear the file mode bits specified by thbo value, ot if no who value is specified, all of the
file mode bits specified in this volume of IEEEd 1003.1-2001.

If perm is not specified, the’ operation shall makno further modifications to the file mode bits.

If who is not specified, the file mode bits represente@ddmyn for the avner, group, and other permis-
sions, except for those with corresponding bits in the file mode creation mask ofoltiegrprocess,
shall be set.

Otherwise, the file mode bits represented by the speuifiechndperm values shall be set.

When using the symbolic mode form on a regular file, it is implementation-defined whether or not:

Requests to set the set-uHieron-execution or set-group-ID-onxecution bit when all
execute bits are currently clear and none are being set are ignored.

Requests to clear alkecute bits also clear the set-u$Bron-execution and set-group-1D-on-
execution bits.
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Requests to clear the set-ufieron-execution or set-group-ID-onxecution bits when all
execute bits are currently clear are ignoredweer, if the commands -I file writes ans in
the position indicating that the set-u$Bron-execution or set-group-ID-onxecution is set,
the commandshmodu-sfile or chmodg-sfile, respectiely, shall not be ignored.

When using the symbolic mode form on other file types, it is implementation-defined whether or not
requests to set or clear the set-user-IDxet@tion or set-group-ID-onxecution bits are honored.

If the who symbolo is used in conjunction with thgerm symbols with no otherwho symbols being
specified, the set-uséD-on-execution and set-group-ID-orxecution bits shall not be modified. It
shall not be an error to specify tiwbdo symbolo in conjunction with th@erm symbols.

The perm symbolt shall specify the S_ISVTX bit. When used with a file of type direciban be
used with thevho symbola, or with howho symbol. It shall not be an error to specifywho symbol
of u, g, or o in conjunction with thgperm symbolt, but the meaning of these combinations is unspeci-
fied. Theeffect when using thperm symbolt with ary file type other than directory is unspecified.

For an actal integemodeoperand, the file mode bits shall be set absolutely.

For each bit set in the octal numbéhne corresponding file permission bit shown in the following table
shall be set; all other file permission bits shall be cleared. Batarefiles, for each bit set in the octal
number corresponding to the set-udon-execution or the set-group-ID-onxecution, bits shown in
the following table shall be set; if these bits are not set in the octal nuimyesre cleared. For other
file types, it is implementation-defined whether or not requests to set or clear the-$etarsexecu-
tion or set-group-ID-onecution bits are honored.

Octal Mode Bit Octal Mode Bit Octal Mode Bit Octal Mode Bit

4000 S_ISUID 0400 S_IRUSR 0040 S_IRGRP 0004 S_IROTH

2000 S_ISGID 0200 S_IWUSR 0020 S_IWGRP 0002 S_IWOTH

1000 S_ISVTX 0100 S_IXUSR 0010 S_IXGRP 0001 S_IXOTH

When bits are set in the octal number other than those listed in the tal@ethbdoehavior is unspeci-
fied.

Grammar for chmod
The grammar and lexical ceantions in this section describe the syntax for shmbolic_modeper-
and. The general ceentions for this style of grammar are describedSirammar Cowentions. A
valid symbolic_modean be represented as the non-terminal syrsjmlbolic_modén the grammar
This formal syntax shall takprecedence\er the preceding text syntax description.

The lexical processing is based entirely on single characters. Implementations neeavrdilaiik>s
within the single argument being processed.

%start symbolic_mode
%%

symbolic_mode :clause
| symbolic_mode ’; clause

clause :actionlist
| wholist actionlist

wholist :who
| wholist who

WhO 1u1 | 1gy | 101 | 1a1
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actionlist : action
| actionlist action

action 1op

| op permlist

| op permcopy
permcopy Jul’'g’| o
Op : 1+1 | !_1 | i:!
permlist . perm

| perm permlist

perm 1r1 | 1W1 | 1X1 | 1Xi I 151 | ’t’

EXIT STATUS
The following exit values shall be returned:

0 The utility executed successfully and all requested changes were made.

>0 Anerror occurred.

CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.

APPLICATION USAGE
Some implementations of tlthmodutility change the mode of a directory before the files in the direc-
tory when performing a recuv& (-R option) change; others change the directory mode after the files
in the directory If an goplication tries to rema read or search permission for a file hiergrahe
removal attempt fails if the directory is changed first; on the other hand, trying to re-enable permissions
to a restricted hierarghfails if directories are changed last. Users should not try te radierarchy
inaccessible to themselves.

Some implementations @hmodnever used the processimaskwhen changing modes; systems con-
formant with this volume of IEEEStd 1003.1-200Ho so wherwho is not specified. Note the thf-
ence between:

chmod a-w file

which remaes dl write permissions, and:

chmod -- -w file
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which remaes write permissions that would be allowediié was aeated with the samemask

Conforming applications should vee assume that theknow how the set-user-ID and set-group-I1D
bits on directories are interpreted.

EXAMPLES
Mode Results
at= Equiaent toa+, a=; clears all file mode bits.

got-w Equivalent togo+, go- w; clears group and other write bits.

g=0-w Equivalent tog= 0, g- w; sets group bit to match other bits and then clears group write bit.
g-r+w Equiaent tog- r, g+ w; clears group read bit and sets group write bit.

uo=g Sets owner bits to match group bits and sets other bits to match group bits.

RATIONALE

The functionality ofchmodis described substantially through references to concepts defined in the Sys-

tem Interfaces volume of IEEBtd 1003.1-2001In this way, there is less duplication of feft
required for describing the interactions of permissionsvéder, the behavior of this utility is not
described in terms of thechmod) function from the System Interfaces volume of

IEEE Std 1003.1-200hecause that specification requires certain side effects upon alternate file access

control mechanisms that might not be appropriate, depending on the implementation.

Implementations that support mandatory file and record locking as specified by the 1984 /usr/group

standard historically used the combination of set-group-ID bit set and gxecyttee bit clear to indi-
cate mandatory locking. This condition is usually set or cleared with the symbolicpermdsymboll

instead of theperm symbolss and x so that the mandatory locking mode is not changed without
explicit indication that that was what the user intended. Therefore, the detailsvahéhomplementa-
tion treats these conditions must be defined in the documentation. Tdlisnev of

IEEE Std 1003.1-200does not require mandatory locking (nor does the System Interfaces volume of

IEEE Std 1003.1-2001),but does allev it as a extension. Hwever, this volume of
IEEE Std 1003.1-200does require that the andchmodutilities work consistently in this area. I
-l file indicates that the set-group-ID bit is sgtnodg-sfile must clear it (assuming appropriatevpri
leges exist to change modes).

The System V and BSD versions use differedit gtatus codes. Some implementations usedsthe e
status as a count of the number of errors that occurred; this practice is unworkable sinceeifloan o
the range of valid exit status values. This problenvadad here by specifying only 0 and >0 a# e
values.

The System Interfaces volume of IEEEd 1003.1-200indicates that implementation-defined restric-
tions may cause the S_ISUID and S_ISGID bits to be ignored. This volume of SEEE003.1-2001
allows thechmodutility to choose to modify these bits before calletgnod) (or some function pro-
viding equvalent capabilities) for non-gilar files. Among other things, this allows implementations

that use the set-user-ID and set-group-ID bits on directories to enable extended features to handle these

extensions in an intelligent manner.

The X perm symbol was adopted from BSD-based systems because it provides commonly desired

functionality when doing recusg (-R option) modifications. Similar functionality is not provided by
the find utility. Historical BSD versions ofhmod howeve, only supportedX with opt; it has been
extended in this volume of IEEBtd 1003.1-200because it is also useful witip=. (It has also been
added forop- even though it duplicateg, in this case, because it is intuéiand easier to explain.)

The grammar was extended with fermcopynon-terminal to allev historical-practice forms of sym-

bolic modes lilke 0= u -g (that is, set the "other" permissions to the permissions of "owner" minus the

permissions of "group").

FUTURE DIRECTIONS
None.

SEE ALSO
Is, umask, the System Interfaces volume of IEEEd 1003.1-2001chmod)

COPYRIGHT

Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-

tion, Standard for Information Technology -- Portable Operating Systemalegef?OSIX), The Open

Group Base Specifications Issue 6, Copyright (C) 2001-2003 by the Institute of Electrical and
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Electronics Engineers, Inc and The Open Group. In\het @f ary discrepang between this grsion

and the original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard
is the referee document. The original Standard can be obtained online at httpofjemav
group.org/unix/online.html .
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NAME
chown - change the file ownership

SYNOPSIS
chown [-hR] ownef: group file ...

chown -R [-H | -L | -P Jownef: group file ...

DESCRIPTION
The chownutility shall set the user ID of the file named by efilgoperand to the user ID specified by
theowneroperand.

For eachfile operand, arif the -R option is used, each file encountered while walking the directory
trees specified by thie operands, thehown utility shall perform actions equalent to thechown()
function defined in the System Interfaces volume of IERHE 1003.1-2001called with the follaving
arguments:

Thefile operand shall be used as pathargument.
The user ID indicated by thewvnerportion of the first operand shall be used asthieerargument.

If the groupportion of the first operand isvgn, the group ID indicated by it shall be used aggtioeip
argument; otherwise, the group ownership shall not be changed.

Unlesschownis invoked by a pocess with appropriate piieges, the set-uséd and set-group-ID bits
of a regular file shall be cleared upon successful completion; the set-user-ID and set-group-ID bits of
other file types may be cleared.

OPTIONS
The chown utility shall conform to the Base Definition®lume of IEEEStd 1003.1-2001Section
12.2, Utility Syntax Guidelines.

The following options shall be supported by the implementation:

-h If the system supports user IDs for symbolic links, for ddetoperand that names a file of
type symbolic link,chownshall attempt to set the user ID of the symbolic lilfkthe system
supports group IDs for symbolic links, and a group ID was specified, folfiesacperand that
names a file of type symbolic linkhown shall attempt to set the group ID of the symbolic
link. If the system does not support user or group IDs for symbolic links, forfitacperand
that names a file of type symbolic linthownshall do nothing more with the current file and
shall go on to anremaining files.

-H If the -R option is specified and a symbolic link referencing a file of type directory is specified
on the command linehown shall change the user ID (and group ID, if specified) of the direc-
tory referenced by the symbolic link and all files in the file hiesabethow it.

-L If the -R option is specified and a symbolic link referencing a file of type directory is specified
on the command line or encountered during theetsal of a file hierargh chown shall
change the user ID (and group ID, if specified) of the directory referenced by the symbolic
link and all files in the file hierargibelow it.

-P If the -R option is specified and a symbolic link is specified on the command line or encoun-
tered during the treersal of a file hierargh chownshall change the owner ID (and group ID,
if specified) of the symbolic link if the system supports this operationchden utility shall
not follow the symbolic link to apother part of the file hierargh

-R Recursvely change file user and group IDs. For editd operand that names a directory
chownshall change the user ID (and group ID, if specified) of the directory and all files in the
file hierarcly below it. Unless aH, -L, or -P option is specified, it is unspecified which of
these options will be used as the default.

Specifying more than one of the mutualkekisve gtions-H, -L, and -P shall not be considered an
error. The last option specified shall determine the behavior of the utility.
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OPERANDS

The following operands shall be supported:

ownef:group
A user ID and optional group ID to be assigneélléo Theownerportion of this operand shall
be a user name from the user database or a numeric user ID. Either specifies a user ID which
shall be gien to each file named by one of tHi#ge operands. If a numeriowner operand
exists in the user database as a user name, the user ID number associated with that user name
shall be used as the user ID. Similaifythe group portion of this operand is present, it shall
be a group name from the group database or a numeric group ID. Either specifies a group 1D
which shall be gien to each file. If a numeric group operanxigs in the group database as a
group name, the group ID number associated with that group hame shall be used as the group
ID.

file A pathname of a file whose user ID is to be modified.

STDIN
Not used.

INPUT FILES
None.

ENVIRONMENT VARIABLES
The following environment variables shall affect tlrecaition ofchowrn

LANG Provide a default value for the internationalization variables that are unset or null. (See the
Base Definitions ®lume of IEEEStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatianiables used to determine the values of
locale categories.)

LC_ALL
If set to a non-empty string valuejenride the \alues of all the other internationalizatioariv
ables.

LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte characters in arguments).

LC_MESSAGES
Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error.

NLSRATH
Determine the location of message catalogs for the procesdii@ MESSAGES .

ASYNCHRONOUS EVENTS
Default.

STDOUT
Not used.

STDERR
The standard error shall be used only for diagnostic messages.

OUTPUT FILES
None.

EXTENDED DESCRIPTION
None.

EXIT STATUS
The following exit values shall be returned:

0 The utility executed successfully and all requested changes were made.

>0 Anerror occurred.
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CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.

APPLICATION USAGE
Only the avner of a file or the user with appropriatevpeiges may change the owner or group of a file.

Some implementations restrict the usel@wnto a user with appropriate privileges.

EXAMPLES
None.

RATIONALE
The System V and BSDevwsions use different exit status codes. Some implementations usedt the e
status as a count of the number of errors that occurred; this practice is unworkable sinceeifloan o
the range of valid exit status values. These are masked by specifying only 0 and >0 as exit values.

The functionality ofchown is described substantially through references to functions in the System
Interfaces volume of IEEEStd 1003.1-2001In this way, there is no duplication of effort required for
describing the interactions of permissions, multiple groups, and so on.

The 4.3 BSD method of specifying both owner and group was included in this volume of
IEEE Std 1003.1-200kecause:

There are cases where the desired end condition could not beedalsing thechgrp and
chown (that only changed the user ID) utilities. (If the current owner is not a member of the
desired group and the desired owner is not a member of the current grocimwng func-

tion could fail unless both owner and group are changed at the same time.)

Even if they could be changed independenily cases where both are being changed, there is
a 100% performance penalty caused by being forcedviskenboth utilities.

The BSD syntasef. group was changed tasef: groug in this volume of IEEEStd 1003.1-2001
because the period is ali character in login names (as specified by the Base Definitions volume of
IEEE Std 1003.1-20019gin names consist of characters in the portable filename character set). The
colon character as chosen as the replacement for the period character because it weulene
allowed as a character in a user name or group name on historical implementations.

The -R option is considered by some obsassas an undesirable departure from the historical UNIX
system tools approach; since a tdinld, dready &ists to recursewer directories, there seemed to be
no good reason to require other tools teeh® duplicate that functionality Howeve, the -R option

was ceemed an important user eenience, is far more efficient than forking a separate process for
each element of the directory hieraycnd is in widespread historical use.

FUTURE DIRECTIONS
None.

SEE ALSO
chmod, chgrp, the System Interfaces volume of IEEEd 1003.1-2001chown()

COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Information Technology -- Portable Operating Systemalegef?OSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In trenteof ary discrepang between this version and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpesw
group.org/unix/online.html .
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NAME
cksum - write file checksums and sizes

SYNOPSIS
cksum ffile ...]

DESCRIPTION
The cksumutility shall calculate and write to standard outputyalic redundang check (CRC) for

each input file, and also write to standard output the number of octets in each file. The CRC used is

based on the polynomial used for CRC error checking in the ISO/IEC 8802-3:1996 standard (Ether
net).

The encoding for the CRC checksum is defined by the generating polynomial:

GX)=XHXFXFXEXEXEXFXFXEXEXEXFXEXHL

Mathematically the CRC value corresponding to aagi file shall be defined by the following proce-
dure:

Then bits to be galuated are considered to be the coefficients of a mod 2 polynbttigl of degee

n-1. Thesen bits are the bits from the file, with the most significant bit being the most significant bit of
the first octet of the file and the last bit being the least significant bit of the last octet, padded with zero
bits (if necessary) to achie ax integral number of octets, folleed by one or more octets representing
the length of the file as a binarglue, least significant octet first. The smallest number of octets capa-
ble of representing this integer shall be used.

M( x) is multiplied byx (that is, shifted left 32 bits) and divided & x) using mod 2 division, produc-
ing a remaindeR( x) of degee <= 31.

The coefficients oR( X) are considered to be a 32-bit sequence.

The bit sequence is complemented and the result is the CRC.

OPTIONS
None.
OPERANDS
The following operand shall be supported:
file A pathname of a file to be checked. Iffile operands are specified, the standard input shall be
used.
STDIN
The standard input shall be used only iffitoperands are specified. See the INPUT FILES section.
INPUT FILES

The input files can be gifile type.

ENVIRONMENT VARIABLES
The following environment variables shall affect tlxecaition ofcksum

LANG Provide a default &lue for the internationalization variables that are unset or null. (See the
Base Definitions volume of IEEBStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatiamiables used to determine the values of
locale categories.)

LC_ALL
If set to a non-empty stringalue, werride the values of all the other internationalizatiani-v
ables.

LC_CTYPE

Determine the locale for the interpretation of sequences of bytes of text data as characters (for

example, single-byte as opposed to multi-byte characters in arguments).
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LC_MESSAGES
Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error.

NLSRATH
Determine the location of message catalogs for the procesdi@ MESSAGES .

ASYNCHRONOUS EVENTS
Default.

STDOUT
For each file processed successfuthe cksumutility shall write in the following format:

"%u %d %s\n", < checksurm, <# of cctets>, <pathname

If no file operand was specified, the pathname and its leading <space> shall be omitted.

STDERR
The standard error shall be used only for diagnostic messages.

OUTPUT FILES

None.
EXTENDED DESCRIPTION
None.
EXIT STATUS
The following exit values shall be returned:
0 All files were processed successfully.
>0 Anerror occurred.

CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.

APPLICATION USAGE
The cksumutility is typically used to quickly compare a suspect file against a trusted version of the
same, such as to ensure that files transmittedrmisy media arkie intact. Havever, this comparison
cannot be considered cryptographically secure. The chances of a damaged file producing the same CRC
as the original are small; deliberate deception is difficult, but probably not impossible.

Although input files tacksumcan be aptype, the results need not be what would be expected on char
acter special déce files or on file types not described by the System Interfaces volume of
IEEE Std 1003.1-2003Since this wlume of IEEEStd 1003.1-200Hoes not specify the block size

used when doing input, checksums of character special files need not process all of the data in those
files.

The algorithm is expressed in terms of a bitstrearideld into octets. If a file is transmitted between
two systems and undergoesyadata transformation (such as changing little-endian byte ordering to
big-endian), identical CRC values cannot Bpeeted. Implementations performing such transforma-
tions may extendksumto handle such situations.

EXAMPLES
None.

RATIONALE
The following C-language program can be used as a model to describe the algorithm. It assumes that a
char is one octet.It also assumes that the entire filevailable for one pass through the function. This
was done for simplicity in demonstrating the algorithm, rather than as an implementation model.

static unsigned long crctab[] = {
0x00000000,
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0x04c11db7, 0x09823b6e, 0x0d4326d9, 0x130476dc, 0x17c56b6b,
0x1a864db2, 0x1e475005, 0x2608edb8, 0x22c9f0RPf8ad6d6,
0x2b4bcb61, 0x350c9b64, 0x31cd86d3, 0x3c8eal0a, 0x384fbdbd,
0x4c11db70, 0x48d0c6¢7, 0x4593e01e, 0x4152fda9, 0x5f15adac,
0x5bd4b01b, 0x569796¢c2, 0x52568b75, 0x6a1936¢8, 0x6ed82b7f,
0x639b0da6, 0x675a1011, 0x791d4014, 0x7ddc5da3, 0x709f7b7a,
0x745e66¢cd, 0x9823b6€0, 0x9ce2ab57, 0x91a18d8e, 0x95609039,
0x8b27c03c, Ox8fe6dd8b, 0x82a5fb52, 0x8664e6e5, Oxbe2b5b58,
Oxbaea46ef0xb7a96036, 0xb3687d81, Oxad2f2d84, 0xa9ee3033,
Oxadadl6ea, 0xa06c0b5d, 0xd4326d90, 0xd0f37027, Oxddb056fe,
0xd9714b49, 0xc7361b4c, 0xc3f706fb, Oxceb42022, 0xca753d95,
0xf23a8028, 0xf6fb9dafoxfbb8bb46, Oxff79a6fl, Oxel3ef6f4,
Oxe5ffeb43, Oxe8bccd9a, Oxec7dd02d, 0x34867077, 0x30476dcO,
0x3d044b19, 0x39c556ae, 0x278206ab, 0x23431blc, 0x2e003dc5,
0x2ac12072, 0x128e9ddix164f8078, Ox1b0Oca6al, 0x1fcdbb16,
0x018aeb13, 0x054bf6a4, 0x0808d07d, 0x0Occ9cdca, 0x7897ab07,
0x7c56b6b0, 0x71159069, 0x75d48dde, 0x6b93dddb, 0x6f52c06c,
0x6211e6b5, 0x66d0fb02, 0x5e9f46l0k5a5e5b08, 0x571d7dd1,
0x53dc6066, 0x4d9b3063, 0x495a2dd4, 0x44190b0d, 0x40d816ba,
Oxaca5c697, 0xa864db20, 0xab527fdf9, Oxalebe04e, Oxbfalb04b,
Oxbb60adfc, 0xb6238b25, 0xb2e29692, Ox8aad2lB8e6c3698,
0x832f1041, 0x87ee0df6, 0x99a95df3, 0x9d684044, 0x902b669d,
0x94ea7b2a, OxeOb41de7, 0xe4750050, 0xe9362689, Oxedf73b3e,
0xf3b06b3b, Oxf771768c, 0xfa325055, Oxfef34de2, Oxc6bcfO5f,
Oxc27dede8, 0xcf3ecb31, Oxcbffd686, Oxd5b88683, 0xd1799b34,
Oxdc3abded, 0xd8fba05a, 0x690celee, 0x6dcdfd59, 0x608edb80,
0x644fc637, 0x7a089632, 0x7ec98b85, 0x738aad5c, 0x774bb0eb,
0x4f040d56, 0x4bc510el, 0x46863638, 0x42472685c007b8a,
0x58c1663d, 0x558240e4, 0x51435d53, 0x251d3b9%e, 0x21dc2629,
0x2c9f00f0, 0x285e1d47, 0x36194d42, 0x32d850f5, 0x3fob762c,
0x3b5a6h9b, 0x0315d626, 0x07d4ch91, 0x0a97ed48, 0x0e56f0ff,
0x1011a0fa, 0x14d0Obd4d, 0x19939b94, 0x1d528623, 0xf12f560e,
Oxf5ee4bb9, 0xf8ad6d60, Oxfc6¢c70d7, Oxe22b20d2, Oxeb6ea3d65,
Oxeba9lbbc, 0xef68060b, 0xd72Bb6, 0xd3e6a601, 0xdea580d8,
0Oxda649d6f Oxc423cd6a, 0xcO0e2d0dd, Oxcdalf604, 0xc960ebb3,
Oxbd3e8d7e, 0xb9ffo0c9, 0xb4bch610, Oxb07daba7, Oxae3afba2,
Oxaafbe615, Oxa7b8c0cc, 0xa379dd7h, 0x9b3660c6, 0x9ff77d71,
0x92b45ba8, 0x96754616x8832161a, 0x8cf30bad, 0x81b02d74,
0x857130c3, 0x5d8a9099, 0x594b8d2e, 0x5408abf7, 0x50c9b640,
Ox4e8eeb645, 0x4a4ffbf2, 0x470cdd2b, 0x43cdc09c, 0x7b827d21,
0x7f436096, 0x72004646x76c15bf8, 0x68860bfd, 0x6¢c47164a,
0x61043093, 0x65c52d24, 0x119b4be9, 0x155a565¢e, 0x18197087,
0x1cd86d30, 0x029f3d35, 0x065e2082, 0x0b1d065b, 0x0fdclbec,
0x3793a651, 0x3352bbe6, 0x3e119d3f3ad08088, 0x2497d08d,
0x2056c¢cd3a, 0x2d15ebe3, 0x29d4f654, 0xc5a92679, 0xc1683bce,
Oxcc2b1d17, Oxc8eal0a0, Oxd6ad50a5, Oxd26c4d12, Oxdf2fébchb,
Oxdbee767c, Oxe3alcbhcl, 0xe760d676, Oxea23iafee2edl18,
Oxf0a5bd1d, Oxf464a0aa, 0xf9278673, Oxfde69bc4, 0x89b8fd09,
0x8d79e0be, 0x803ac667, 0x84fbdbd0, 0x9abc8bd5, 0x9e7d9662,
0x933eb0bb, 0x97ffadOc, Oxafb010b1, Oxab710d06, O0xa6322bdf,
0xa2f33668, 0xbch4666d, 0xb8757bda, 0xb5365d03, 0xb1f740b4

h

unsigned long memcrc(const unsigned char *b, size_t n)
{

/* Input arguments:

* const char* b == byte sequence to checksum

* size t n== length of sequence
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*/

register unsigned i, c,s=0;

for i=n;i>0;--i){
¢ = (unsigned)(*b++);
s =(s << 8) " cctab[(s >> 24) " ];

}

[* Extend with the length of the string */
while (n 1= 0) {

c=n& 0377,

n>>=8§;

S = (s << 8) " ectab[(s >> 24) ~ c];

}

return’s;
}

The historical practice of writing the number of "blocks" has been changed to writing the number of
octets, since the latter is not only more usefut,dlso since historical implementations/éamnt been
consistent in defining what a "block” meafctets are used instead of bytes because bytes ¢an dif

in size between systems.

The algorithm used was selected to increase the operational robustdessrofNeither the System V

nor BSDsumalgorithm was selected. Since each of these was different and each was the default beha
ior on those systems, no realistic compromise waitahle if either were selected-some set of histori-
cal applications would break. Therefore, the name was changésutm Although the historicatum
commands will probably continue to be pided for mag years, programs designed for portability
across systems should use the' name.

The algorithm selected is based on that used by the ISO/IEC 8802-3:1996 standard (Ethernet) for the
frame check sequence field. The algorithm used does not match the technical definitbacktam

the term is used for historical reasons. The length of the file is included in the CRC calculation because
this parallels inclusion of a length field by Ethernet in its CRC, but also because it guands iagd-

vertent collisions between files that begin withfeliént series of zero octets. The chance thatdi

ferent files produce identical CRCs is much greater when their lengths are not considered. Keeping the
length and the checksum of the file itself separate would yield a slightly mait edgporithm, but his-

torical usage haswabys been that a single number (the checksum as printed) represents the signature of
the file. It was decided that historical usage was the more important consideration.

Early proposals contained modifications to the Ethernet algorithm trohted extracting tablealues
wheneer an intermediate result became zero. This was demonstrated to be leststhab the current
method and mathematically difficult to describe or justify.

The calculation used is identical to thavegi in pseudo-code in the referenced Sarwate article. The
pseudo-code rendition is:

X<-0;Y<-0;
for i <-m -1 step -1 until 0 do
begin
T<-X(1) " Ali];
X(1) <- X(0); X(0) <- Y(2); Y(2) <- Y(0); Y(0) <- 0;
comment: f[T] and f’[T] denote the T-th words in the
table fand f';
X<-X"f[T]; Y <-Y " f[T];
end
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The pseudo-code is reproduced exactly asngihovever, note that in the case aksum A[i] repre-
sents a byte of the file, theovdsX andY are treated as a single 32-bit value, and the télaledf’ are
a dngle table containing 32-bit values.

The referenced Sarwate article also discusses generating the table.

FUTURE DIRECTIONS
None.

SEE ALSO
None.

COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Information Technology -- Portable Operating Systemalegef?OSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In trenteof ary discrepang between this version and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpenw
group.org/unix/online.html .
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NAME
comm - select or reject lines common totiles

SYNOPSIS
comm [-123]filel file2

DESCRIPTION
The commuitility shall readfilel andfile2, which should be ordered in the current collating sequence,
and produce three text columns as output: lines orfileth lines only infile2, and lines in both files.

If the lines in both files are not ordered according to the collating sequence of the current locale, the
results are unspecified.

OPTIONS
The commuitility shall conform to the Base Definition®lume of IEEEStd 1003.1-2001Section
12.2, Utility Syntax Guidelines.

The following options shall be supported:

-1 Suppress the output column of lines uniquéled.

-2 Suppress the output column of lines uniquélé@.

-3 Suppress the output column of lines duplicatefiled andfile2.
OPERANDS

The following operands shall be supported:
filel A pathname of the first file to be comparediléflis’-' , the standard input shall be used.

file2 A pathname of the second file to be comparefile? is - , the standard input shall be used.

If both filel andfile2 refer to standard input or to the same FIFO special, block special, or character
special file, the results are undefined.

STDIN
The standard input shall be used only if one offilleé or file2 operands refers to standard input. See
the INPUT FILES section.

INPUT FILES
The input files shall be text files.

ENVIRONMENT VARIABLES
The following environment variables shall affect tixeoaition ofcomm

LANG Provide a default &lue for the internationalization variables that are unset or null. (See the
Base Definitions volume of IEEBStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatianiables used to determine the values of
locale categories.)

LC_ALL
If set to a non-empty stringalue, werride the values of all the other internationalizatiani-v
ables.

LC_COLLATE

Determine the locale for the collating sequenoemmmexpects to hee keen used when the
input files were sorted.

LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte characters in arguments and input files).

LC_MESSAGES
Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error.
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NLSRATH
Determine the location of message catalogs for the procesdi@ MESSAGES .

ASYNCHRONOUS EVENTS
Default.

STDOUT
The commuitility shall produce output depending on the options selected. Hith&, and -3 options
are all selectecsommshall write nothing to standard output.

If the -1 option is not selected, lines contained onlfileil shall be written using the format:

"0%%s\n", < line in filel>

If the -2 option is not selected, lines contained onlfileR are written using the format:

"%s%s\n", < lead>, dine in file2>
where the string lead> is as bllows:
<tab> The1 option is not selected.

null string
The-1 option is selected.

If the -3 option is not selected, lines contained in both files shall be written using the format:

"%s%s\n", < lead>, dine in botl>
where the string lead> is as bllows:

<tab><tab>
Neither the-1 nor the-2 option is selected.

<tab> Exactlyone of the-1 and-2 options is selected.

null string
Both the-1 and-2 options are selected.

If the input files were ordered according to the collating sequence of the current locale, the lines written
shall be in the collating sequence of the original lines.

STDERR
The standard error shall be used only for diagnostic messages.

OUTPUT FILES

None.
EXTENDED DESCRIPTION
None.
EXIT STATUS
The following exit values shall be returned:
0 All input files were successfully output as specified.
>0 Anerror occurred.

CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.
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APPLICATION USAGE
If the input files are not properly presorted, the outpabaimmight not be useful.

EXAMPLES
If a file namedkcu contains a sorted list of the utilities in this volume of IEBE 1003.1-2001a file
namedxpg3 contains a sorted list of the utilities specified in the X/Open Portability Guide, Issue 3, and
a file namedsvid89 contains a sorted list of the utilities in the System V latsfDefinition Third Edi-
tion:

comm -23 xcu xpg3 | comm -23 - svid89

would print a list of utilities in this @ume of IEEEStd 1003.1-200hot specified by either of the
other documents:

comm -12 xcu xpg3 | comm -12 - svid89

would print a list of utilities specified by all three documents, and:

comm -12 xpg3 svid89 | comm -23 - xcu

would print a list of utilities specified by both XPG3 and the SVI, dot specified in this volume of
IEEE Std 1003.1-2001.

RATIONALE
None.

FUTURE DIRECTIONS
None.

SEE ALSO
cmp, diff , sort, uniq

COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Informationethnology -- Portable Operating System Interface (POSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In tremteof ary discrepang between this &rsion and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpesw
group.org/unix/online.html .
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NAME
cp - copy files

SYNOPSIS
cp [-fip] source_file taget_file

cp [-fip] source_file.. target
cp -R [-H | -L | -P][-fip] source_file.. target

cp -r [-H | -L | -P][-fip] source_file.. target

DESCRIPTION
The first synopsis form is denoted byotaperands, neither of which are existing files of type directory
Thecp utility shall copy the contents ofource_filg(or, if source_filds a file of type symbolic link, the
contents of the file referenced sgurce_fil¢ to the destination path named tayget_file.

The second synopsis form is denoted by twmore operands where the or -r options are not speci-
fied and the first synopsis form is not applicable. It shall be an erroy aamce_fileis a file of type
directory if target does not xist, or iftarget is a file of a type defined by the System Interfacdgme

of IEEE Std 1003.1-2001hut is not a file of type directoryThe cp utility shall copy the contents of
eachsource_fileg(or, if source_files a file of type symbolic link, the contents of the file referenced by
source_fil¢ to the destination path named by the concatenatidarg&, a dash characteiand the last
component obource_file

The third and fourth synopsis forms are denoted lwydwmore operands where thR or -r options
are specified.Thecp utility shall cofy each file in the file hierarghrooted in eaclsource_filgdo a des-
tination path named as follows:

If target exists and is a file of type directorype name of the corresponding destination path
for each file in the file hierargtshall be the concatenation tafrget, a slash characteand the
pathname of the file rela# o the directory containingource_file

If target does not exist and twoperands are specified, the name of the corresponding destina-
tion path forsource_fileshall betarget; the name of the corresponding destination path for all
other files in the file hierarghshall be the concatenation t#rget, a dash characteland the
pathname of the file rela# o source_file

It shall be an error ifarget does not exist and more thanoteperands are specified, ortérget exists
and is a file of a type defined by the System late$ volume of IEEEStd 1003.1-2001but is not a
file of type directory.

In the following description, the terdest_filerefers to the file named by the destination path. The term
source_filerefers to the file that is being copied, whether specified as an operand or a file in & file hier
archy rooted in asource_fileoperand. Iisource_filés a file of type symbolic link:

If neither the-R nor-r options were specifiedp shall tale actions based on the type and con-
tents of the file referenced by the symbolic link, and not by the symbolic link itself.

If the -R option was specified:

If none of the optionsH, -L, nor -P were specified, it is unspecified which-bf, -L,
or -P will be used as a default.

If the -H option was specified;p shall tale actions based on the type and contents of
the file referenced by sisymbolic link specified as source_fileoperand.

If the -L option was specified;p shall tale actions based on the type and contents of
the file referenced by srmsymbolic link specified as aource_fileoperand or an
symbolic links encountered duringveasal of a file hierarah

If the -P option was specifiedgp shall coly any symbolic link specified as a
source_fileoperand and ansymbolic links encountered during wasal of a file
hierarcly, and shall not follav any symbolic links.
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If the -r option was specified, the behavior is implementation-defined.
For eachsource_filethe following steps shall be taken:

If source_filereferences the same file @asst_file cp may write a diagnostic message to standard error;
it shall do nothing more withource_fileand shall go on to gremaining files.

If source_filds of type directorythe following steps shall be taken: <ol type="a">

If neither the-R or -r options were specifiedp shall write a diagnostic message to standard ,edoor
nothing more withsource_fileand go on to apremaining files.

If source_filewas mot specified as an operand asalrce_fileis dot or dot-dotcp shall do nothing
more withsource_fileand go on to anremaining files.

If dest file exists and it is a file type not specified by the System Interfactsme of
IEEE Std 1003.1-2001he behavior is implementation-defined.

If dest_fileexists and it is not of type directomyp shall write a diagnostic message to standard ,etoor
nothing more withsource_fileor ary files belev source_filein the file hierarciy and go on to an
remaining files.

If the directorydest_filedoes not xist, it shall be created with file permission bits set to the saine v
as those o$ource_file modified by the file creation mask of the user if th@ption was not specified,
and then bitwise-inclugely OR’ed with S_IRWXU. Ifdest_filecannot be createdp shall write a
diagnostic message to standard erdor rothing more withsource_file and go on to ay remaining
files. It is unspecified i€p attempts to copfiles in the file hierarghrooted insource_file

The files in the directorgource_fileshall be copied to the directodgst_file taking the four steps (1 to
4) listed here with the files asurce_fils.

If dest_filewas aeated, its file permission bits shall be changed (if necessary) to be the same as those
of source_filemodified by the file creation mask of the user if fh@ption was not specified.

Thecp utility shall do nothing more witkource_fileand go on to anremaining files.

If source_filds of type regular file, the following steps shall be taken: <ol type="a">

If dest_fileexists, the following steps shall be taken: <ol type="i">

If the -i option is in effect, thep utility shall write a prompt to the standard error and read a line from
the standard input. If the response is néitraftive, cp shall do nothing more witkource_fileand go
on to ary remaining files.

A file descriptor fodest_fileshall be obtained by performing actions eglgint to theoper() function
defined in the System Interfaceslwme of IEEEStd 1003.1-200talled usingdest_fileas thepath
argument, and the bitwise-inclusiOR of O_WRONLY and O_TRUNC as theflagargument.

If the attempt to obtain a file descriptor fails and-fr@ption is in eflect, cp shall attempt to reme the
file by performing actions eqealent to theunlink() function defined in the System Interfacedume
of IEEE Std 1003.1-200talled usinglest_fileas thepathamgument. If this attempt succeedp,shall
continue with step 3b.

If dest_filedoes not exist, a file descriptor shall be obtained by performing actionslequio the
open() function defined in the System Interfaces volume of IERE# 1003.1-2001called using
dest_fileas thepath agument, and the bitwise-inclwsi OR of O WRONLY and O_CREA as he
oflagargument. The file permission bitssafurce_fileshall be thenodeargument.

If the attempt to obtain a file descriptail§, cp shall write a diagnostic message to standard ,edoor
nothing more withsource_fileand go on to apremaining files.

The contents o$ource_fileshall be written to the file descriptoAny write errors shall causep to
write a diagnostic message to standard error and continue to step 3e.

The file descriptor shall be closed.

The cp utility shall do nothing more witBource_file If a write error occurred in step 3d, it is unspeci-
fied if cp continues with apremaining files. If no write error occurred in step Gulshall go on to an
remaining files.

Otherwise, the following steps shall be taken: <ol type="a">
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If the -r option was specified, the behavior is implementation-defined.

If the -R option was specified, the following steps shall be taken: <ol type="i">
Thedest_fileshall be created with the same file typsasrce_file

If source_fileis a file of type FIFO, the file permission bits shall be the same as thesaroé_file,
modified by the file creation mask of the user if fh@ption was not specified. Otherwise, the permis-
sions, owner ID, and group ID dést_fileare implementation-defined.

If this creation fails for anreasoncp shall write a diagnostic message to standard ,edmrothing
more withsource_filgand go on to apremaining files.

If source_filds a file of type symbolic link, the pathname containedest_fileshall be the same as the
pathname contained source_file

If this fails for aty reasongcp shall write a diagnostic message to standard,efmorothing more with
source_fileand go on to apremaining files.

If the implementation provides additional or alternate access control mechanisms (see the Base Defini-
tions volume of IEEEStd 1003.1-2001$ection 4.4, File Access Permissions), their effect on copies
of files is implementation-defined.

OPTIONS

The cp utility shall conform to the Base Definitions volume of IEEE 1003.1-2001Section 12.2,
Utility Syntax Guidelines.

The following options shall be supported:

-f If a file descriptor for a destination file cannot be obtained, as described in step 3.a.ii., attempt
to unlink the destination file and proceed.

-H Take actions based on the type and contents of the file referenced/lsyrabolic link speci-
fied as asource_fileoperand.

-i Write a prompt to standard error before yiog to aty existing destination file. If the response
from the standard input is affirmadj the copy shall be attempted; otherwise, it shall not.

-L Take actions based on the type and contents of the file referenced/lsyraholic link speci-
fied as asource_fileoperand or ansymbolic links encountered during wesal of a file hier
archy.

-P Take actions on ay symbolic link specified as aource_fileoperand or an symbolic link

encountered during tvarsal of a file hierargh
-p Duplicate the following characteristics of each source file in the corresponding destination file:

The time of last data modification and time of last access. If this duplication failsyfoeasoncp
shall write a diagnostic message to standard error.

The user ID and group ID. If this duplicatioail§ for aty reason, it is unspecified whethgrwrites a
diagnostic message to standard error.

The file permission bits and the S_ISUID and S_ISGID bits. Qitiplementation-defined, bits may
be duplicated as well. If this duplication fails foryareasoncp shall write a diagnostic message to
standard error.

If the user ID or the group ID cannot be duplicated, the file permission bits S_ISUID and S_ISGID
shall be cleared. If these bits are present in the sourceufiErd not duplicated in the destination file,
it is unspecified whethep writes a diagnostic message to standard error.

The order in which the preceding characteristics are duplicated is unspecifietkst Héeshall not be
deleted if these characteristics cannot be preserved.

-R Copy file hierarchies.

-r Copy file hierarchies. The treatment of special files is implementation-defined.

Specifying more than one of the mutualkekisive gtions-H, -L, and -P shall not be considered an
error. The last option specified shall determine the behavior of the utility.
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OPERANDS
The following operands shall be supported:

source_file
A pathname of a file to be copied.
target_file
A pathname of an existing or nonexistent file, used for the output when a single file is copied.

target A pathname of a directory to contain the copied files.

STDIN
The standard input shall be used to read an input line in response to each prompt specified in the
STDERR section. Otherwise, the standard input shall not be used.

INPUT FILES
The input files specified as operands may be pfiéntype.

ENVIRONMENT VARIABLES
The following environment variables shall affect tlecaition ofcp:

LANG Provide a default &lue for the internationalization variables that are unset or null. (See the
Base Definitions volume of IEEBStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatiamiables used to determine the values of
locale categories.)

LC_ALL
If set to a non-empty stringalue, werride the values of all the other internationalizatiani-v
ables.

LC_COLLATE

Determine the locale for the behavior of ranges,\@pnce classes, and multi-character col-
lating elements used in thextended regular expression defined for gesexpr locale
keyword in theLC_MESSAGESategory.

LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte charactergiimants and input files) and the
behaior of character classes used in tixéeaded regular expression defined for yhsexpr
locale leyword in theLC_MESSAGES8ategory.

LC_MESSAGES
Determine the locale for the processing diriaative responses that should be used fecf
the format and contents of diagnostic messages written to standard error.

NLSRATH
Determine the location of message catalogs for the procesdi@ MESSAGES .

ASYNCHRONOUS EVENTS
Default.

STDOUT
Not used.

STDERR
A prompt shall be written to standard error under the conditions specified in the DESCRIPTION sec-
tion. The prompt shall contain the destination pathnamtdiformat is otherwise unspecifie@ther-
wise, the standard error shall be used only for diagnostic messages.

OUTPUT FILES
The output files may be of atype.

EXTENDED DESCRIPTION
None.
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EXIT STATUS
The following exit values shall be returned:

0 All files were copied successfully.

>0 Anerror occurred.

CONSEQUENCES OF ERRORS
If cpis prematurely terminated by a signal or erfibes or file hierarchies may be only partially copied
and files and directories mayuveaincorrect permissions or access and modification times.

The following sections arinformative.

APPLICATION USAGE
The difference betweeiR and-r is in the treatment bgp of file types other than regular and directory
The original-r flag, for historic reasons, does not handle special filgsliffierently from regular files,
but always reads the file and copies its contents. This he®wub problems in the presence of special
file types; for @ample, character devices, FIFOs, and sockets-Rioption is intended to recreate the
file hierarcly and the-r option supports historical practice. It was anticipated that a future version of
this volume of IEEEStd 1003.1-200Wvould deprecate ther option, and for that reason, there has
been no attempt to fix its behavior with respect to FIFOs or other file types where copying the file is
clearly wrong. Havever, ome implementations suppeort with the same abilities as thR defined in
this volume of IEEEStd 1003.1-2001To accommodate them as well as systems that do not, the dif-
ferences betweesr and-R are implementation-defined. Implementations may enakm identical.
The-r option is marked obsolescent.

The set-user-ID and set-group-ID bits ax@liitly cleared when files are created. This is toveme

users from creating programs that are set-user-ID or set-group-ID to them when copying files or to
malke et-useflD or set-group-ID files accessible towngroups of users. For example, if a file is set-
userlD and the cop has a different group ID than the source, & geoup of users hasecute permis-

sion to a set-user-ID program than didvioesly. In particular, this is a problem for superusers gop

ing users’ trees.

EXAMPLES
None.

RATIONALE
The-i option exists on BSD systems, giving applications and usees/doasvoid accidentally remeo
ing files when copying. Although the 4.3 BSErsion does not prompt if the standard input is not-a ter
minal, the standard delopers decided that use -ofis a request for interaction, so when the destination
path exists, the utility takes instructions from whateesponds on standard input.

The exact format of the interagti pompts is unspecified. Only the general nature of the contents of
prompts are specified because implementations may desire more desg@tipts than those used

on historical implementations. Therefore, an application using thgtion relies on the system to pro-
vide the most suitable dialog directly with the ysased on the behavior specified.

The -p option is historical practice on BSD systems, duplicating the time of last data modification and
time of last access. This volume of IEEFd 1003.1-200Ekxtends it to preseesthe user and group

IDs, as well as the file permissions. This requirement has obvious problems in that the directories are
almost certainly modified after being copied. This volume of IEE& 1003.1-200tequires that the
modification times be preserved. The statement that the order in which the characteristics are dupli-
cated is unspecified is to permit implementations teigeothe maximum amount of security for the

user Implementations should tekinto account the obvious security issuegolved in setting the

owner, group, and mode in the wrong order or creating files withvameo group, or mode diérent

from the final value.

It is unspecified whetheap writes diagnostic messages when the user and group IDs cannot be set due
to the widespread practice of users usipgo duplicate some portion of the file characteristics, indif-
ferent to the duplication of others. Historic implementations only write diagnostic messages on errors
other than [EPERM].

The -r option is historical practice on BSD and BSD-dedi systems, copying file hierarchies as
opposed to single filesThis functionality is used heavily in historical applications, and its lasddv
significantly decrease consensus. FReoption was added as a close symnto the-r option,
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selected for consistepavith all other options in this volume of IEEEtd 1003.1-200that do recur
sive drectory descent.

When a failure occurs during the copying of a file hiengrepis required to attempt to cgffiles that
are on the samewd in the hierarchi or above the file where the failure occurredt.is unspecified itp
shall attempt to copfiles belav the file where thediilure occurred (which cannot succeed iy ease).

Permissions, owners, and groups of created special file typesden deliberately left as implementa-
tion-defined. This is to all® systems to satisfy special requirements (for example, allowing users to
create character special devices, but requiring them to be owned by a certain group). In general, it is
strongly suggested that the permissiongmey;, and group be the same as if the user had run the histori-
calmknod In, or other utility to create the file. It is also probable that additionalleges are required

to create block, character ather implementation-defined special file types.

Additionally, the -p option explicitly requires that all set-ud& and set-group-ID permissions be dis-
carded if ag of the owner or group IDs cannot be set. This is to keep users from unintentiovially gi
awa special privilege when copying programs.

When creating mular files, historical versions op use the mode of the source file as modified by the
file mode creation mask. Other choices wouldehileen to use the mode of the source file unmodified

by the creation mask or to use the same modeoakivbe gien to a rew file created by the user (plus

the eecution bits of the source file) and then modify it by the file mode creation mask. In the absence
of ary strong reason to change historic practice, it was in large part retained.

When creating directories, historical versionscpfuse the mode of the source direciquys read,

write, and search bits for thevoer, as nodified by the file mode creation mask. This is done sccfhat

can cop trees where the user has read permission, but the owner does not. A side effect is that if the
file creation mask denies thevoer permissions;p fails. Also, once the cgpis done, historical &r-

sions ofcp set the permissions on the created directory to be the same as the source,dinectaty

fied by the file creation mask.

This behavior has been modified so ttyais aways able to create the contents of the directegyad-

less of the file creation mask. After the gdp done, the permissions are set to be the same as the
source directoryas nodified by the file creation mask. This latter change from historical behavior is to
prevent users from accidentally creating directories with permissions beyond thgsevdhkl nor

mally set and for consistepavith the behavior o€pin creating files.

It is not a requirement thaip detect attempts to cgm file to itself; havever, implementations are
strongly encouraged to do so. Historical implementations betected the attempt in most cases.

There are tw methods of copying subtrees in thislwme of IEEEStd 1003.1-2001.The other
method is described as part of e utility (seepax). Both methods are historical practice. Tdpe

utility provides a simplemore intuitive interface, whilepax offers a finer granularity of control. Each
provides additional functionality to the other; in particuf@ax maintains the hard-link structure of the
hierarcly, while cp does not. It is the intention of the standardettgers that the results be similar
(using appropriate option combinations in both utilities). The results are not required to be identical;
there seemed insufficient gain to applications to balance the difficulty of implementations having to
guarantee that the results would be exactly identical.

The wording allaving cp to copy a drectory to implementation-defined file types not specified by the
System Interfaces volume of IEE&td 1003.1-2001s provided so that implementations supporting
symbolic links are not required to prohibit copying directories to symbolic links. Other extensions to
the System Interfaces volume of IEEEd 1003.1-200file types may need to use this loophole as
well.

FUTURE DIRECTIONS

The-r option may be remad; use-R instead.

SEE ALSO

mv, find, In, pax, the System Interfaces volume of IEEEd 1003.1-2001gpen(), unlink()

COPYRIGHT

Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Informationethnology -- Portable Operating System Interface (POSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In tremteof ary discrepang between this &rsion and the
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original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpesw
group.org/unix/online.html .
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NAME
csplit - split files based on context

SYNOPSIS
csplit [-ks][-f prefiq[-n numbej file argl...argn

DESCRIPTION
Thecsplitutility shall read the file named by tfile operand, write all or part of that file into other files
as directed by tharg operands, and write the sizes of the files.

OPTIONS
The csplit utility shall conform to the Base Definitions volume of IEEE 1003.1-2001Section
12.2, Utility Syntax Guidelines.

The following options shall be supported:

- prefix
Name the created filgsefix 00, prefix01, ..., prefixn The default isxx00... xx n. If the prefix
argument vould create a filename exceeding {NAME_MAX} bytes, an error shall result,
csplitshall exit with a diagnostic message, and no files shall be created.

-k Leave previously created files intact. By drflt, csplit shall remoe aeated files if an error
occurs.
-n number
Usenumberdecimal digits to form filenames for the file pieces. The default shall be 2.
-S Suppress the output of file size messages.
OPERANDS

The following operands shall be supported:

file The pathname of a text file to be splitfilé is -’ , the standard input shall be used.

The operandargl ... argncan be a combination of the following:

Irexpl[ offse

A file shall be created using the content of the lines from the current line up to, but not includ-
ing, the line that results from thevaluation of the regular expression witdifset if any,
applied. The regularxpressionrexp shall follov the rules for basic regulaxgressions
described in the Base Definitions volume of IEBE 1003.1-2001Section 9.3, Basic Ryel-

lar Expressions. The application shall use the sequ@éficeto specify a slash character
within therexp. The optional offset shall be a poséia negdive integer value representing a
number of lines. A posite integer value can be preceded’vy . If the selection of lines from
anoffsetexpression of this type euld create a file with zero lines, or one with greater than the
number of lines left in the input file, the results are unspecified. After the section is created,
the current line shall be set to the line that results fromviiiaagion of the regulangression

with ary offset applied.If the current line is the first line in the file and a regulqression
operation has not yet been performed, the pattern matelxpoghall be applied from the cur

rent line to the end of the file. Otherwise, the pattern matcéxpfshall be applied from the

line following the current line to the end of the file.

Y%rexp%o[offset

Equivaent to fexp/[offse}, except that no file shall be created for the selected section of the
input file. The application shall use the sequehg@ to specify a percent-sign character
within therexp.

line_no Create a file from the current line up to (but not including) the line nulim@gema Lines in
the file shall be numbered starting at one. The current line bedomesa

{num} Repeat operand. This operand can fsllany o the operands described wiausly. If it f ol-
lows arexp type operand, that operand shall be apptiechmore times. If it follows dine_no
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STDIN

operand, the file shall be spliteey line_nolines,numtimes, from that point.

An error shall be reported if an operand does not reference a line between the current position and the
end of the file.

See the INPUT FILES section.

INPUT FILES

The input file shall be a text file.

ENVIRONMENT VARIABLES

The following environment variables shall affect tixeoaition ofcsplit

LANG Provide a default &lue for the internationalization variables that are unset or null. (See the
Base Definitions volume of IEEBStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatiamiables used to determine the values of
locale categories.)

LC_ALL
If set to a non-empty stringalue, werride the values of all the other internationalizatiani-v
ables.

LC_COLLATE

Determine the locale for the behavior of ranges,\@pnce classes, and multi-character col-
lating elements within regular expressions.

LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte charactergimmants and input files) and the
behavior of character classes within regular expressions.

LC_MESSAGES
Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error.

NLSRATH
Determine the location of message catalogs for the procesdi@ MESSAGES .

ASYNCHRONOUS EVENTS

If the -k option is specified, created files shall be retained. Otherwise, the default action occurs.

STDOUT

Unless thes option is used, the standard output shall consist of one line per file created, with a format
as follows:

"%d\n", < file size in bytes

STDERR

The standard error shall be used only for diagnostic messages.

OUTPUT FILES

The output files shall contain portions of the original input file; otherwise, unchanged.

EXTENDED DESCRIPTION

None.

EXIT STATUS

The following exit values shall be returned:

0 Successful completion.

>0 Anerror occurred.
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CONSEQUENCES OF ERRORS
By default, created files shall be rewsd if an aror occurs. When thek option is specified, created
files shall not be renved if an eror occurs.

The following sections arinformative.

APPLICATION USAGE
None.

EXAMPLES
This example creates four filex}bol00... cobol03

csplit -f cobol file '/procedure division/’ /par5./ /parl6./

After editing the split files, thecan be recombined as follows:

cat cobolQ[0-3] > file
Note that this exampleverwrites the original file.

This example would split the file after the first 99 lines, amtdyel00 lines thereafteup to P99 lines;
this is because lines in the file are numbered from 1 rather than zero, for historical reasons:

csplit -k file 100 {99}

Assuming thaprog.c follows the C-language coding a@ntion of ending routines with @ at the
beginning of the line, this example creates a file containing each separate C routine (up to 21) in

prog.c:

csplit -k prog.c 'Yomain(%’ '/"}/+1’ {20}

RATIONALE
The-n option was added to extend the range of filenames that could be handled.

Consideration was gén to adding a-a flag to use the alphabetic filename generation used by the his-
torical split utility, but the functionality added by tha option was deemed to makphabetic naming
unnecessary.

FUTURE DIRECTIONS
None.

SEE ALSO
sed, split

COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Information Technology -- Portable Operating Systemalegef®OSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In trenteof ary discrepang between this version and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpenw
group.org/unix/online.html .
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NAME
cut - cut out selected fields of each line of a file

SYNOPSIS
cut -b list [-n] [file ...]

cut -clist [file ...]

cut -f list [-d delim[-s][file ...]

DESCRIPTION
The cut utility shall cut out bytes {b option), characters-¢ option), or character-delimited fieldsf(
option) from each line in one or more files, concatenate them, and write them to standard output.

OPTIONS
The cut utility shall conform to the Base Definitions volume of IEEFE 1003.1-2001Section 12.2,
Utility Syntax Guidelines.

The application shall ensure that the optioguanentlist (see optionsb, -c, and -f belov) is a comma-
separated list or <blank>-separated list of pasitumbers and ranges. Ranges can be in three forms.
The first is tvo positive rumbers separated by a hypheow- high), which represents all fields from
the first number to the second numidére second is a posié rumber preceded by a hypherhigh),
which represents all fields from field number 1 to that nunither third is a positie rumber follaved

by a hyphen (ow-), which represents that number to the last field, ingdu3ihe elements itist can

be repeated, carverlap, and can be specified inyaorder, but the bytes, characters, or fields selected
shall be written in the order of the input dath.an element appears in the selection list more than
once, it shall be written exactly once.

The following options shall be supported:

-b list Cut based on &st of bytes. Each selected byte shall be output unlessntioption is also
specified. It shall not be an error to select bytes not present in the input line.

-c list Cut based on #st of characters. Each selected character shall be output. It shall not be an
error to select characters not present in the input line.

-d delim
Set the field delimiter to the charactlalim The default is the <tab>.

-f list Cut based on bst of fields, assumed to be separated in the file by a delimiter character (see
-d). Each selected field shall be output. Output fields shall be separated by a single occurrence
of the field delimiter charactekines with no field delimiters shall be passed through intact,
unless-sis specified. It shall not be an error to select fields not present in the input line.

-n Do not split characters. When specified with theoption, each element iiist of the form
low- high (hyphen-separated numbers) shall be modified as follows:

If the byte selected bipw is not the first byte of a charactéww shall be decremented to
select the first byte of the character originally selectetblyIf the byte selected hyighis

not the last byte of a characthigh shall be decremented to select the last byte of the charac-
ter prior to the character originally selectednigh, or zero if there is no prior charactéfthe
resulting range element hhggh equal to zero olow greater tharhigh, the list element shall

be dropped frontist for that input line without causing an error.

Each element ifist of the formlow- shall be treated as ab® with high set to the number of bytes in
the current line, not including the terminating <newline>. Each elemdist of the form -high shall
be treated as abse with low set to 1. Each element list of the formnum(a single number) shall be
treated as alve with low set tonumandhigh set tonum

-S Suppress lines with no delimiter characters, when used witH thgion. Unless specified,
lines with no delimiters shall be passed through untouched.
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OPERANDS
The following operand shall be supported:

file A pathname of an input file. If nfile operands are specified, or ifiile operand is-’ , the
standard input shall be used.

STDIN
The standard input shall be used only iffi®operands are specified, or ifiee operand is-’ . See
the INPUT FILES section.

INPUT FILES
The input files shall be text files, except that line lengths shall be unlimited.

ENVIRONMENT VARIABLES
The following environment variables shall affect tixeoaition ofcut

LANG Provide a default &lue for the internationalization variables that are unset or null. (See the
Base Definitions volume of IEEBStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatiamiables used to determine the values of
locale categories.)

LC_ALL

If set to a non-empty stringalue, werride the values of all the other internationalizatiani-v
ables.

LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte characters in arguments and input files).

LC_MESSAGES
Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error.

NLSRATH
Determine the location of message catalogs for the procesdii@ MESSAGES .

ASYNCHRONOUS EVENTS
Default.

STDOUT

The cut utility output shall be a concatenation of the selected bytes, characters, or fields (one of the fol-
lowing):

"%s\n", < concatenation of bytes

"0%s\n", < concatenation of characters

"0%s\n", < concatenation of fields and field delimiters

STDERR
The standard error shall be used only for diagnostic messages.

OUTPUT FILES
None.

EXTENDED DESCRIPTION
None.

EXIT STATUS
The following exit values shall be returned:

0 All input files were output successfully.
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>0 Anerror occurred.

CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.

APPLICATION USAGE
Earlier versions of theut utility worked in an emronment where bytes and characters were considered
equialent (modulo <backspace> and <tab> processing in some implementatinrile etended
world of multi-byte characters, theweb option has been added. Threoption (used withb) alows
it to be used to act on bytes rounded to character boundaries. The algorithm speciiiggidoantees
that:

cut -b 1-500 -n file > filel
cut -b 501- -n file > file2

ends up with all the charactersfite appearing exactly once filel or file2. (There is, hwever, a
<newline> in botHilel andfile2 for each <newline> ifile.)

EXAMPLES
Examples of the option qualifier list:

1,4,7 Selecthe first, fourth, and senth bytes, characters, or fields and field delimiters.
1-3,8 Equaentto 1,2,3,8.
-5,10 Equvaentto 1,2,3,4,5,10.

3- Equiaent to third to last, incluse.

Thelow- highforms are not alays equvalent when used witkb and-n and multi-byte characters; see
the description ofn.

The following command:

cut-d: -f 1,6 /etc/passwd

reads the System V password file (user database) and produces lines of the form:

<user ID>:<home directory

Most utilities in this wlume of IEEE Std 1003.1-200%vork on text files. Theut utility can be used to
turn files with arbitrary line lengths into a set ofttéles containing the same data. Tipesteutility
can be used to create (or recreate) files with arbitrary line lengih&xBmple, iffile contains long
lines:

cut -b 1-500 -n file > filel
cut -b 501- -n file > file2

createdilel (a text file) with lines no longer than 500 bytes (plus thevine>) andfile2 that contains
the remainder of the data frofie. (Note thatfile2 is not a text file if there are lines fite that are
longer than 500 + {LINE_MAX} bytes.) The original file can be recreated ffitett andfile2 using
the command:

paste -d "\0" filel file2 > file

RATIONALE
Some historical implementations do not count <backspace>s in determining character counts with the
-c option. This may be useful for usiegt for processingroff output. Itwas deliberately decided not
to have the -c option treat either <backspace>s or <tab>s i special fishion. Thedold utility does
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treat these characters specially.

Unlike aher utilities, some historical implementationscot exit after not finding an input file, rather
than continuing to process the remainfitg operands. This behavior is prohibited by this volume of
IEEE Std 1003.1-200iyhere only the exit status is affected by this problem.

The behavior otutwhen praeided with either mutuallyseclusive gtions or options that do notork
logically together has been deliberately left unspecifiedwnr fof global wording inUtility Descrip-
tion Defaults.

The OPTIONS section was changed in response to IREE nterpretation 1003.2 #149. The change
represents historical practice on all iumosystems. The original standard was ambiguous on the nature
of the output.

Thelist option-aguments are historically used to select the portions of the line to be wriitedg hot
affect the order of the data. For example:

echo abcdefghi | cut -c6,2,4-7,1
yields"abdefg" .
A proposal to enhanaaut with the following option:

-0 Presere the selected field ordewWhen this option is specified, each byte, charaotefield
(or ranges of such) shall be written in the order specified blystheption-agument, gen if
this requires multiple outputs of the same bytes, characters, or fields.

was rejected because this type of enhancement is outside the scope of the IEEE P1003.2b draft stan-
dard.

FUTURE DIRECTIONS
None.

SEE ALSO
grep, paste, Parametes and Variables

COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Informationethnology -- Portable Operating System Interface (POSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In tremteof ary discrepang between this &rsion and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpesw
group.org/unix/online.html .
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NAME
date - write the date and time

SYNOPSIS
date [-u] [+formai

date [-u] mmddhhmifficcyy]

DESCRIPTION
The date utility shall write the date and time to standard outmrtattempt to set the system date and
time. Bydefault, the current date and time shall be written. If an operand beginningrvithspeci-
fied, the output format afateshall be controlled by the cesrsion specifications and other text in the
operand.

OPTIONS
Thedateutility shall conform to the Base Definitionslume of IEEE Std 1003.1-2001Section 12.2,
Utility Syntax Guidelines.

The following option shall be supported:

-u Perform operations as if thEZ ervironment variable was set to the strifigiTC0" , or its
equialent historical value ofGMTOQ" . Otherwise,dateshall use the timezone indicated by
the TZ environment variable or the system default if that variable is unset or null.

OPERANDS
The following operands shall be supported:

+format
When the format is specified, each wasion specifier shall be replaced in the standard out-
put by its correspondingalue. All other characters shall be copied to the output without
change. Theutput shall akays be terminated with a <newline>.

Conversion Specifications
%a Locales abreviated weekday name.

%A Locales full weekday name.

%b Locales abreviated month name.

%B Locale’ full month name.

%c Locales gpropriate date and time representation.

%C Century (a year divided by 100 and truncated to an integer) as a decimal number [00,99].

%d Day of the month as a decimal number [01,31].
%D Date in the formamniddlyy.
%e Day of the month as a decimal number [1,31] in e-tigit field with leading space character

fill.
%h A synonym for%b .
%H Hour (24-hour clock) as a decimal number [00,23].
%l Hour (12-hour clock) as a decimal number [01,12].
%j Day of the year as a decimal number [001,366].
%m Month as a decimal number [01,12].
%M Minute as a decimal number [00,59].

%n A <newline>.
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%p Locales gquivalent of either AM or PM.

%or 12-hour clock time [01,12] using the AM/PM notation; in the POSIX locale, this shall be
equialent to%l : %M : %S %p .

%S Seconds as a decimal number [00,60].

%t A <tab>.

%T 24-hour clock time [00,23] in the formaH:MM:SS
%u Weekday as a decimal number [1,7] (1=Monday).

%U Week of the year (Sunday as the first day of the week) as a decimal number [00,53]. All days
in a nev year preceding the first Sunday shall be considered to be in week 0.

%V Week of the year (Monday as the first day of the week) as a decimal number [01,53]. If the
week containing January 1 has four or more days in tiveyrar then it shall be considered
week 1; otherwise, it shall be the last week of theipus yearand the next week shall be
week 1.

%w Weekday as a decimal number [0,6] (0=Sunday).

%W  Week of the year (Monday as the first day of the week) as a decimal nhumber [00,53]. All days
in a nev year preceding the first Monday shall be considered to be in week O.

%X Locales gpropriate date representation.

%X Locales gpropriate time representation.

%y Year within century [00,99].

%Y Year with century as a decimal number.

%Z Timezone name, or no characters if no timezone is determinable.

%% A percent sign character.

See the Base Definitions volume of IEEEd 1003.1-2001Section 7.3.5, LC_TIME for the coer-
sion specifier values in the POSIX locale.

Modified Conversion Specifications
Some cowersion specifiers can be modified by tBandO modifier characters to indicate afdient
format or specification as specified in th€_TIME locale description (see the Base Definitions v
ume of IEEEStd 1003.1-2001Section 7.3.5, LC_TIME). If the correspondingyword (seeera,
era_year, era_d_fmt, and alt_digits in the Base Definitionsolume of IEEEStd 1003.1-2001Sec-
tion 7.3.5, LC_TIME) is not specified or not supported for the current locale, the unmodifiet con
sion specifier value shall be used.

%Ec  Locales dternative gopropriate date and time representation.

%EC The name of the base year (period) in the losatsrnative representation.
%Ex  Locales dternative date representation.

%EX Locales dternative ime representation.

%Ey  Offset from%EC (year only) in the locale’dternative representation.
%EY  Full alternatve year representation.

%0d Day of month using the locatedternative rumeric symbols.

%0e Day of month using the locatedternative rumeric symbols.

%OH  Hour (24-hour clock) using the locadedternative rumeric symbols.
%Ol  Hour (12-hour clock) using the locadedternative rumeric symbols.
%0Om Month using the localg’dternatve rumeric symbols.

%OM Minutes using the localgdternatve rumeric symbols.

%0S Seconds using the locadedternative rumeric symbols.
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%0u  Weekday as a number in the localdternative representation (Monday = 1).

%0U Week number of the year (Sunday as the first day of the week) using thedalteleatve
numeric symbols.

%0V  Week number of the year (Monday as the first day of the week, rules correspon@ig)to
using the locale' dternative rumeric symbols.

%0w Weekday as a number in the localdternative representation (Sunday = 0).

%O0W Week number of the year (Monday as the first day of the week) using the dcgtaieiative
numeric symbols.

%0y Year (offset from26C ) in alternative representation.

mmddhhmifficc]yy]

Attempt to set the system date and time from #laesgven in the operand. This is only pos-
sible if the user has appropriatevlgges and the system permits the setting of the system
date and time. The firshmis the month (numberid is the day (numberkhh is the hour
(number 24-hour system); the secomaimis the minute (numberkcis the century and is the

first two digits of the year (this is optionalyis the last tw digits of the year and is optional.

If century is not specified, then values in the range [69,99] shall refer to years 1969 to 1999
inclusive, and values in the range [00,68] shall refer to years 2000 to 2068 uecllike cur

rent year is the default yfy is omitted.

Note: It is expected that in a futureession of IEEEStd 1003.1-2001he default century inferred

from a 2-digit year will change. (Thisould apply to all commands accepting a 2-digit year as
input.)

STDIN
Not used.

INPUT FILES
None.

ENVIRONMENT VARIABLES
The following environment variables shall affect tiecaition ofdate

LANG Provide a default value for the internationalization variables that are unset or null. (See the
Base Definitions @lume of IEEEStd 1003.1-2001Section 8.2, Internationalizationaki-

ables for the precedence of internationalizatianiables used to determine the values of
locale categories.)

LC_ALL

If set to a non-empty string valuejenride the \alues of all the other internationalizatioariv
ables.

LC_CTYPE

Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte characters in arguments).

LC_MESSAGES

Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error.

LC_TIME
Determine the format and contents of date and time strings writtdatey
NLSRATH
Determine the location of message catalogs for the procesdi@ MESSAGES .
TZ Determine the timezone in which the time and date are written, unless dp&on is speci-

fied. If theTZ variable is unset or null andi is not specified, an unspecified systemadif
timezone is used.
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ASYNCHRONOUS EVENTS
Default.

STDOUT
When no formatting operand is specified, the output in the POSIX locale shall balesjud specify-

ing:

date "+%a %b %e %H:%M:%S %Z %Y"

STDERR
The standard error shall be used only for diagnostic messages.

OUTPUT FILES

None.
EXTENDED DESCRIPTION
None.
EXIT STATUS
The following exit values shall be returned:
0 The date was written successfully.
>0 Anerror occurred.

CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.

APPLICATION USAGE
Corversion specifiers are of unspecified format when not in the POSIX locale. Some of them can con-
tain <newline>s in some locales, so it may be difficult to use the format shown in standard output for
parsing the output afatein those locales.

The range of values f@6S extends from 0 to 60 seconds to accommodate the occasional leap second.

Although certain of the coersion specifiers in the POSIX locale (such as the name of the month) are
shavn with initial capital letters, this need not be the case in other locales. Programs using these fields
may need to adjust the capitalization if the output is going to be used at the beginning of a sentence.

The date string formatting capabilities are intended for use in Gregorian-style calendars, possibly with
a dfferent starting year (or years). Thex and%c corversion specifications, lgever, are intended
for local representation; these may be based on a different, non-Gregorian calendar.

The%C corversion specification was introduced to atla fallback for theoEC (alternatve year for

mat base year); it can be viewed as the base of the currentisiaodin the Gregorian calenddihe
century number is calculated as the year divided by 100 and truncated togean; intshould not be
confused with the use of ordinal numbers for centuries (for example, "twenty-first century”.) Both the
%Ey and%y can then be viewed as the offset frééEC and%C , respectiely.

The E and O modifiers modify the traditional cearsion specifiers, so that hean alvays be used,
evan if the implementation (or the current locale) does not support the modifier.

The E modifier supports alternaé date formats, such as the Japanese Emgdta; as long as these
are based on the Gregorian calendar system. Extendifgrtioglifiers to other date elements may pro-
vide an implementation-definecdtension capable of supporting other calendar systems, especially in
combination with th&® modifier.

The O modifier supports time and date formats using the lcdkernatve rumerical symbols, such
as Kaniji or Hindi digits or ordinal number representation.

Non-European locales, whether yhese Latin digits in computational items or not, oftenéhécal

forms of the digits for use in date formats. This is not totally uwkneven in Europe; a variant of

dates uses Roman numerals for the months: the third day of September 1991 would be written as
3.1X.1991. In Japan, Kaniji digits aregrdarly used for dates; in Arabic-speaking countries, Hindi dig-

its are used. Thé&od , %e , %H , %l , %m , %S , %U , %w , %W , and %y corversion
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specifications alays return the date and time field in Latin digits (that is, 0 to 9).%fe modifier

was introduced to support the use for display purposes of non-Latin digits. WCtHEME cateyory in
localedef the optionaklt_digits keyword is intended for this purpose. As an example, assume the fol-
lowing (partial)localedefsource:

alt_digits " I";" 101" 1 IV VS VSV VI \
XXX
d_fmt  "%e.%0m.%Y"

With the abwe date, the command:

date "+%x"

would yield 3.1X.1991. Vith the samead_fmt, but without thealt_digits, the command would yield
3.9.1991.

EXAMPLES
The following are input/output examplesdzfteused at arbitrary times in the POSIX locale:

$ date
Tue Jun 26 09:58:10 PDT 1990

$ date "+DAT E: %m/%d/%y%nTIME: %H:%M:%S"
DATE: 11/02/91
TIME: 13:36:16

$ date "+TIME: %r"
TIME: 01:36:32 PM

Examples for Denmark, where the default date and time forréea %d %b %Y %T %Z

$ LANG=da_DK.iso_8859-1 date
ons 02 okt 1991 15:03:32 CET

$ LANG=da_DK.iso_8859-1\

date "+DATO: %A d en %e. %B %Y%nKLOKKEN: %H:%M:%S"
DATO: onsdag den 2. oktober 1991
KLOKKEN: 15:03:56

Examples for Germanwhere the default date and time forma¥ia %d . %h . %Y , %T %Z :

$ LANG=De_DE.88591 date
Mi 02.0kt.1991, 15:01:21 MEZ

$ LANG=De_DE.88591 date "+AT UM: %A, %d. %B %Y%nZEIT : % H:%M:%S"
DATUM: Mittwoch, 02. Oktober 1991
ZEIT: 15:02:02

Examples for France, where the default date and time forréea P6d %h %Y %Z %T

$ LANG=Fr_FR.88591 date
Mer 02 oct 1991 MET 15:03:32
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$ LANG=Fr_FR.88591 date "+JOUR: %A %d %B %Y%nHEURE: %H:%M:%S"
JOUR: Mercredi 02 octobre 1991
HEURE: 15:03:56

RATIONALE
Some of the ne options for formatting are from the 1ISG gandard. Theu option was introduced to
allow portable access to Coordinated msal Time (UTC). The strinGMTO" is allowed as an
equialent TZ value to be compatible with all of the systems using the BSD implementation, where this
option originated.

The %e format cowersion specification (adopted from System \§snadded because the 1SDgan-
dard conersion specifications did not provideyaway to produce the historical @defit date output
during the first nine days of wmonth.

There are tw varieties of day and week numbering supported (in additionytoters created with
the locale-dependefbE and%O modifier characters):

The historical variety in which Sunday is the first day of the week and the weekdays preceding
the first Sunday of the year are considered week 0. These are represéntedahgd%U . A

variant of this is%W , using Monday as the first day of the week, but still referring to week 0.
This viawv of the calendar was retained because soyrhatorical applications depend on it

and the ISOC gandardstrftimg) function, on which mandateimplementations are based,

was defined in this way.

The international standard, based on the E8D1:2000 standard where Monday is the first
weekday and the algorithm for the first week number is more complex: If the week (Monday
to Sunday) containing January 1 has four or more days in thge® then it is week 1; oth-
erwise, it is week 53 of the previous yeard the next week is week 1. These are represented
by the n&v corversion specification8u and %V , added as a result of international com-
ments.

FUTURE DIRECTIONS
None.

SEE ALSO
The System Interfaces volume of IEEEd 1003.1-2001printf(), strftimg))

COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Informationethnology -- Portable Operating System Interface (POSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In tremteof ary discrepang between this &rsion and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpenw
group.org/unix/online.html .
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NAME

dd(P)

dd - cowert and cop a file

SYNOPSIS

dd [operand...]

DESCRIPTION

The dd utility shall copy the specified input file to the specified output file with possibleecsions

using specific input and output block sizes. It shall read the input one block at a time, using the speci-
fied input block size; it shall then process the block of data actually returned, which could be smaller
than the requested block size. It shall apply eorversions that hee keen specified and write the
resulting data to the output in blocks of the specified output block size.d$thespr operand is speci-

fied and no corersions other thasyng noerror, or notrunc are requested, the data returned from
each input block shall be written as a separate output block; if the read returns less than a full block and
thesynccorversion is not specified, the resulting output block shall be the same size as the input block.
If the bs= expr operand is not specified, or a wersion other tharsync noerror, or notrunc is
requested, the input shall be processed and collected into full-sized output blocks until the end of the
input is reached.

The processing order shall be as follows:
An input block is read.

If the input block is shorter than the specified input block size argl/tieconversion is specified, null
bytes shall be appended to the input data up to the specified size. (Ifbétteor unblock is also
specified, <space>s shall be appended instead of null bytes.) The remainiegicns and output
shall include the pad characters as ifythad been read from the input.

If the bs= expr operand is specified and no wersion other tharsync or noerror is requested, the
resulting data shall be written to the output as a single block, and the remaining steps are omitted.

If the swab corversion is specified, each pair of input data bytes shall lapped. If there is an odd
number of bytes in the input block, the last byte in the input record shall not be swapped.

Any remaining cowersions (block, unblock, Icase and ucasg shall be performed. These a@nsions
shall operate on the input data independently of the input blocking; an input or outigdlefigth
record may span block boundaries.

The data resulting from input or cansion or both shall be aggya@ed into output blocks of the speci-
fied size. After the end of input is reachedy aemaining output shall be written as a block without
padding ifconv= syncis not specified; thus, the final output block may be shorter than the output block
size.

OPTIONS

None.

OPERANDS

All of the operands shall be processed befoseiaput is read. The folleing operands shall be sup-
ported:

if=file Specify the input pathname; the default is standard input.

of=file Specify the output pathname; the default is standard output.dé&#te expr corversion is not
also specified, the output file shall be truncated before the lmmmns if an eplicit of= file
operand is specified, unlessnv= notrunc is specified. Ifseek= expr is specified, bt conv=
notrunc is not, the effect of the cygpshall be to preseerthe blocks in the output filever
which dd seeks, bt no other portion of the output file shall be preserved. (If the size of the
seek plus the size of the input file is less than the previous size of the output file, the output file
shall be shortened by the gop

ibs=expr
Specify the input block size, in bytes, &pr (default is 512).

obs=expr
Specify the output block size, in bytes,éypr (default is 512).
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bs=expr
Set both input and output block sizesetpr bytes, supersedings= and obs=. If no corver-
sion other tharsync noerror, and notrunc is specified, each input block shall be copied to
the output as a single block without aggeng short blocks.

chs=expr
Specify the cowersion block size foblock andunblock in bytes byexpr (default is zero). If
cbs= is omitted or gven a value of zero, usinglock or unblock produces unspecified results.

The application shall ensure that this operand is also specifieddbtie operand is specified with a
value of ascii, ebcdic or ibm. For a conv= operand with arascii value, the input is handled as
described for thainblock value, except that characters are \eted to ASCII before antrailing
<space>s are deletecbrreonv= operands wittebcdicor ibm values, the input is handled as described
for theblock value except that the characters arevetied to EBCDIC or IBM EBCDIC, respegtly,
after awy trailing <space>s are added.

skip=n Skip n input blocks (using the specified input block size) before starting o Gopseekable

files, the implementation shall read the blocks or seek past them; on non-seekable files, the

blocks shall be read and the data shall be discarded.

seelken Skip n blocks (using the specified output block size) from the beginning of the output file

before copying. On non-seekable files, existing blocks shall be read and space from the current

end-of-file to the specified offset, if yrifilled with null bytes; on seekable files, the imple-
mentation shall seek to the specifietbef or read the blocks as described for non-seekable
files.

count=n
Copy only ninput blocks.

conv=valud,value ...]

Wherevalues ae comma-separated symbols from the following list:
ascii  Corvert EBCDIC to ASCII; see ASCII to EBCDIC Cuersion .
ebcdic Corvert ASCII to EBCDIC; see ASCII to EBCDIC Cuersion .
ibm Corvert ASCII to a different EBCDIC set; see ASCII to IBM EBCDIC @ersion .

Theascii, ebcdig andibm vaues are mutually-excluss.

block Treat the input as a sequence of wige>-terminated or end-of-file-terminatecriable-
length records independent of the input block boundaries. Each record shal/é&éedoio a
record with a fixed length specified by the warion block size.Any <newline> shall be

removed from the input line; <space>s shall be appended to lines that are shorter than their

conversion block size to fill the block. Lines that are longer than theetsion block size
shall be truncated to the ¢gst number of characters that fit into that size; the number of trun-
cated lines shall be reported (see the STDERR section).

Theblock andunblock values are mutually-excluge.

unblock
Corvert fixed-length records to variable length. Read a number of bytes equal to ¥lbe con
sion block size (or the number of bytes remaining in the input, if less than thersion
block size), delete all trailing <space>s, and append a <newline>.

Icase Map uppercase characters specified byLtheCTYPEeyword tolower to the corresponding
lowercase charactelCharacters for which no mapping is specified shall not be modified by
this corversion.

Thelcaseanducasesymbols are mutually-exclus.

ucase Map lowercase characters specified byltGe CTYPEkeyword toupper to the corresponding
uppercase characte€Characters for which no mapping is specified shall not be modified by
this corversion.

swab Swap @ery pair of input bytes.
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noerror
Do not stop processing on an input erkdhen an input error occurs, a diagnostic message
shall be written on standard erréollowed by the current input and output block counts in the
same format as used at completion (see the STDERR section)sifrtheorversion is speci-
fied, the missing input shall be replaced with null bytes and processed normally; otherwise,
the input block shall be omitted from the output.

notrunc
Do not truncate the output file. Preseblocks in the output file not explicitly written by this
invocation of thedd utility. (See also the precedind= file operand.)

sync  Pa every input block to the size of thbs= buffer, appending null bytes. (If eithdslock or
unblock is also specified, append <space>s, rather than null bytes.)

The behavior is unspecified if operands other ttanv= are specified more than once.

For thebs=, cbs=, ibs=, andobs= operands, the application shall supply an expression specifying a size
in bytes. The expressioexpr, can be:

A positive decimal number
A positive decimal number followed blg, specifying multiplication by 1024
A positive decimal number followed bly, specifying multiplication by 512

Two or more positie decimal numbers (with or witholtor b) separated by, specifying the product
of the indicated values

All of the operands are processed befongiaput is read.

The following two tables display the octal number character values used fastiiendebcdic con-
versions (first table) and for thlbm corversion (second table). In both tables, the AS@lles are the

row and column headers and the EBCDIC values are found at their intersectiorxafmple, ASCII

0012 (LF) is the second wo third column, yielding 0045 in EBCDIC. Thevierted tables (for
EBCDIC to ASCII corersion) are not shown, but are in one-to-one correspondence with these tables.
The differences between theawables are highlighted by small boxes drawn arourelditries.

Table: ASCII to EBCDIC Conversion

Table: ASCII to IBM EBCDIC Con version

If no if= operand is specified, the standard input shall be used. See the INPUT FILES section.

INPUT FILES

The input file can be grfile type.

ENVIRONMENT VARIABLES

The following environment variables shall affect tixecaition ofdd:

LANG Provide a default value for the internationalization variables that are unset or null. (See the
Base Definitions ®lume of IEEEStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatianiables used to determine the values of
locale categories.)

LC_ALL
If set to a non-empty string valuejenride the \alues of all the other internationalizatioariv
ables.

LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte characters in arguments and input files), the
classification of characters as uppercaseweioase, and the mapping of characters from one
case to the other.

LC_MESSAGES
Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error and informgatiessages written to standard output.
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NLSRATH
Determine the location of message catalogs for the procesdi@ MESSAGES .

ASYNCHRONOUS EVENTS
For SIGINT, the dd utility shall interrupt its current processing, write status information to standard
error, and exit as though terminated by SIGINT shall tale the standard action for all other signals;
see the ASYNCHRONOUS EVENTS sectionutility Description Defaults

STDOUT

If no of= operand is specified, the standard output shall be used. The nature of the output depends on
the operands selected.

STDERR
On completiondd shall write the number of input and output blocks to standard. énrtite POSIX
locale the following formats shall be used:

"%u+%u records in\n", < number of whole input blocks
<number of partial input blocks

"%u+%u records out\n", < number of whole output blocks
<number of partial output blocks

A partial input block is one for whickead() returned less than the input block size. A partial output
block is one that was written with fewer bytes than specified by the output block size.

In addition, when there is at least one truncated block, the number of truncated blocks shall be written
to standard erroin the POSIX locale, the format shall be:

"%u truncated %s\n", < number of truncated blocks"record"” (if
<number of truncated blockss one) "records" (otherwise)

Diagnostic messages may also be written to standard error.

OUTPUT FILES
If the of= operand is used, the output shall be the same as described in the STDOUT section.

EXTENDED DESCRIPTION
None.

EXIT STATUS
The following exit values shall be returned:

0 The input file was copied successfully.

>0 Anerror occurred.

CONSEQUENCES OF ERRORS
If an input error is detected and theerror corversion has not been specifiedyaartial output block
shall be written to the output file, a diagnostic message shall be written, andytlopergiion shall be
discontinued. If some other error is detected, a diagnostic message shall be written angldperaep
tion shall be discontinued.

The following sections arinformative.

APPLICATION USAGE
The input and output block size can be specified te @akantage of na physical I/O.

There are mandifferent \ersions of the EBCDIC codesets. The ASCIlI and EBCDI@@sions spec-
ified for thedd utility perform cowersions for the version specified by the tables.

EXAMPLES
The following command:
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dd if=/dev/rmtOh of=/dev/rmtlh
copies from tape dre 0 b tape drnve 1, using a common historical device naming\zattion.

The following command:

dd ibs=10 skip=1
strips the first 10 bytes from standard input.

This example reads an EBCDIC tape blocked ten 80-byte EBCDIC card images per block into the
ASCII file x:

dd if=/dev/tape of=x ibs=800 cbs=80 conv=ascii,lcase

RATIONALE

The OPTIONS section is listed as "None" because there are no options recognized by hidtatiical
ities. Certainly mary of the operands could v keen designed to use the Utility Syntax Guidelines,
which would hae resulted in the classic hyphenated option letters. In #1ision of this volume of
IEEE Std 1003.1-2001d retains its curious JCL-l&kg/ntax due to the large number of applications
that depend on the historical implementation.

A suggested implementation technique donv= noerror, syncis to zero (or <space>-fill, ilocking

or unblocking) the input bffer before each read and to write the contents of the inyfiertio the out-

put even ater an errorIn this mannerany data transferred to the inputiffier before the error as
detected is preserved. Another point is that a failed read on a regular file or a disk generally does not
increment the file offset, artt must then seek past the block on which the error occurred; otherwise,
the input error occurs repetily. When the input is a magnetic tapewaoer, the tape normally has
passed the block containing the error when the error is reported, and thus no seek is necessary.

The deéult ibs= and obs= sizes are specified as 512 bytes because there are historigely(laorta-
ble) scripts that assume these values. Iy there left unspecified, unusual results could occur if an
implementation chose an odd block size.

Historical implementations afd usedcreaf) when processingf= file. This makes theeek= operand
unusable except on special files. Tdwnv= notrunc feature was added because more recent BSD-
based implementations usper() (without O_TRJINC) instead otreaf), but the fail to delete output

file contents after the data copied.

Thew multiplier (historically meaningvord), is used in System V to mean 2 and in 4.2 BSD to mean
4. Since word is inherently non-portable, its use is not supported by this volume of
IEEE Std 1003.1-2001.

Standard EBCDIC does notveathe character§’ and’]’ . The values used in the table are taken from

a common print train that does contain them. Other than those characters, the print train values are not
filled in, but appear to provide some of the agion for the historical choice of translations reflected

here.

The Standard EBCDIC table provides a 1:1 translation for all 256 bytes.

The IBM EBCDIC table does not priole such a translation. The marked cells in the tables differ in
such a way that:

EBCDIC 0112 (cent’ ) and 0152 (broken pipe) do not appear in the table.

EBCDIC 0137 (not’ ) translates to/from ASCII 02367 ). In the standard table, EBCDIC 0232 (no
graphic) is used.

EBCDIC 0241 (™ ) translates to/from ASCII 01767 ). In the standard table, EBCDIC 013'h¢t’
) is used.

0255 (' ) and 0275 (T ) appear twice, once in the same place as for the standard table and once in
place of 0112 {cent’ ) and 0241 (™ ).

In net result: EBCDIC 02757 ) displaced EBCDIC 0241°T ) in cell 0345.
That displaced EBCDIC 0137rot’ ) in cell 0176.
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That displaced EBCDIC 0232 (no graphic) in cell 0136.
That replaced EBCDIC 0152 (broken pipe) in cell 0313.
EBCDIC 0255 ([' ) replaced EBCDIC 0112'¢ent’ ).

This translation, hwever, reflects historical practice that (ASCIT) and’not’ were often mapped to
each otheras were’[ and’cent’ ; and’]’ and (EBCDIC)™ .

Thecbsoperand is required if grof the ascii, ebcdig or ibm operands are specified. For teii op-
erand, the input is handled as described foutfi#ock operand except that characters areveded to
ASCII before the trailing <space>s are deleted. Foetwalicandibm operands, the input is handled
as described for thélock operand except that the characters arevegted to EBCDIC or IBM
EBCDIC after the trailing <space>s are added.

Theblock andunblock keywords are from historical BSD practice.

The consistent use of theowd record in standard error messages matches most historical practice. An
earlier version of System V usbtbck, but this has been updated in more recent releases.

Early proposals only allowed tanumbers separated byto be used in a product when specifybss,
cbs=, ibs=, andobs= szes. This was changed to reflect the historical practice afiatlomultiple
numbers in the product as provided by Version 7 and all releases of System V and BSD.

A change to theswab corversion is required to match historical practice and is the result of IEEE
PASC Interpretations 1003.2 #03 and #04, submitted for the ISO POSIX-2:1993 standard.

A change to the handling of SIGINT is required to match historical practice and is the result of IEEE
PASC Interpretation 1003.2 #06 submitted for the ISO POSIX-2:1993 standard.

FUTURE DIRECTIONS
None.

SEE ALSO
Utility Description Defaults sed, tr

COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Informationethnology -- Portable Operating System Interface (POSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In tremteof ary discrepang between this &rsion and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpesw
group.org/unix/online.html .
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NAME
df - report free disk space

SYNOPSIS
df [-K][-P|-t][ file...]<img src="../images/opt-end.qgif" alt="[Option End]" border="0">

DESCRIPTION
The df utility shall write the amount ofvailable space <img src="../images/opt-start.gif* alt="[Option
Start]" border="0"> and file slotdor file systems on which thevioking user has appropriate read
access. File systems shall be specified byineperands; when none are specified, information shall
be written for all file systems. The format of the default output flbie unspecified, Wt all space fig-
ures are reported in 512-byte units, unless-kheption is specified. This output shall contain at least
the file system names, amount géitable space on each of these file systems, and the number of free
file slots, orinodes available; when-t is specified, the output shall contain the total allocated space as
well.

OPTIONS
The df utility shall conform to the Base Definitions volume of IEESE 1003.1-2001$ection 12.2,
Utility Syntax Guidelines.

The following options shall be supported:

-k Use 1024-byte units, instead of the default 512-byte units, when writing space figures.
-P Produce output in the format described in the STDOUT section.
-t Include total allocated-space figures in the output.

OPERANDS

The following operand shall be supported:

file A pathname of a file within the hierasclof the desired file system. If a file other than a
FIFO, a regular file, a directgryor a Pecial file representing the device containing the file
system (for gample,/dev/dsk/0s) is Pecified, the results are unspecifie@therwise,df
shall write the amount of free space in the file system containing the splafgukrand.

STDIN
Not used.

INPUT FILES
None.

ENVIRONMENT VARIABLES
The following environment variables shall affect tlxecaition ofdf:

LANG Provide a default value for the internationalization variables that are unset or null. (See the
Base Definitions ®lume of IEEEStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatianiables used to determine the values of
locale categories.)

LC_ALL
If set to a non-empty string valuejenride the \alues of all the other internationalizatioariv
ables.

LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte characters in arguments).

LC_MESSAGES
Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error and informgatiessages written to standard output.

NLSRATH
Determine the location of message catalogs for the procesdi@ MESSAGES .
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ASYNCHRONOUS EVENTS
Default.

STDOUT
When both thek and-P options are specified, the following header line shall be written (in the POSIX
locale):

"Filesystem 1024-blocks Used vailable Capacity Mounted on\n"

When the-P option is specified without thd option, the following header line shall be written (in the
POSIX locale):

"Filesystem 512-blocks Used ¥ailable Capacity Mounted on\n"

The implementation may adjust the spacing of the header line and thiduatidata lines so that the
information is presented in orderly columns.

The remaining output withP shall consist of one line of information for each specified file system.
These lines shall be formatted as follows:

"%s %d %d %d %d%% %s\n", < file system name <total space,
<space usexl <space free, <percentge sed>,
<file system root

In the following list, all quantities expressed in 512-byte units (1024-byte wdisrspecified) shall be
rounded up to the next higher unit. The fields are:

<file system name

The name of the file system, in an implementation-defined format.

<total space
The total size of the file system in 512-byte units. The exact meaning of this figure is imple-
mentation-defined, but should includspace used <space fee>, plus ay space reseed
by the system not normallyailable to a user.

<space used
The total amount of space allocated to existing files in the file system, in 512-byte units.

<space fee>
The total amount of spacevailable within the file system for the creation ofwnéles by
unprivileged users, in 512-byte units. When this figure is less than or equal to zero, it shall not
be possible to create yanew files on the file system without first deleting others, unless the
process has appropriate prigits. Thdigure written may be less than zero.

<percentge sed

The percentage of the normallyadable space that is currently allocated to all files on the file
system. This shall be calculated using the fraction:

<space usedl( <space useeh <space free)

expressed as a percentage. This percentage may be greater thansha@ef fee> is less than zero.
The percentage value shall be expressed as avpadsttiger with ary fractional result causing it to be
rounded to the next highest integer.

<file system oot>

The directory bel which the file system hierargtappears.

The output format is unspecified whernis used.
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STDERR
The standard error shall be used only for diagnostic messages.

OUTPUT FILES

None.
EXTENDED DESCRIPTION
None.
EXIT STATUS
The following exit values shall be returned:
0 Successful completion.
>0 Anerror occurred.

CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.

APPLICATION USAGE
On most systems, the "name of the file system, in an implementation-defined format" is the special file
on which the file system is mounted.

On large file systems, the calculation specified for percentage used can create huge rounding errors.

EXAMPLES
The following example writes portable information about/tisz file system:

df -P /usr

Assuming thatustr/src is part of thelusr file system, the following produces the same output as the
previous example:

df -P /usr/src

RATIONALE
The behavior ofif with the-P option is the default action of the 4.2 B@&butility. The uppercaseP
was lected to aoid collision with a known industry extension ushyg

Historical df implementations vary considerably in their aldf output. It was therefore necessary to
describe the dafilt output in a loose manner to accommodate all known historical implementations
and to add a portable optiorR) to provide information in a portable format.

The use of 512-byte units is historical practice and maintains compatibilitysvaitid other utilities in

this volume of IEEEStd 1003.1-2001This does not mandate that the file system itself be based on
512-byte blocks. Thek option was added as a compromise measure. It was agreed by the standard
developers that 512 bytesag the best default unit because of its complete historical congistenc
System V yersusthe mixed 512/1024-byte usage on BSD systems), and thadation to switch to
1024-byte units &ws a good compromise. Users who prefer the more logical 1024-byte quantity can
easily aliagdf to df -k without breaking manhistorical scripts relying on the 512-byte units.

It was suggested thdf and the various related utilities be modified to accedBs@CKSIZEenviron-
ment variable to achie cnsisteng and user acceptance. Since this is not historical practiceyn an
system, it is left as a possible area for systei@nsions and will be revaluated in a future version if it

is widely implemented.

FUTURE DIRECTIONS
None.

SEE ALSO
find
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COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Informationethnology -- Portable Operating System Interface (POSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In trenteof ary discrepang between this &rsion and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpesw
group.org/unix/online.html .
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NAME
dirname - return the directory portion of a pathname

SYNOPSIS
dirname string

DESCRIPTION
The string operand shall be treated as a pathname, as defined in the Base Definitions of
IEEE Std 1003.1-200X5ection 3.266, Pathname. The stratgng shall be cowerted to the name of
the directory containing the filename corresponding to the last pathname compatend,iperform-
ing actions equilent to the following steps in order:

If stringis//, kip steps 2 to 5.

If string consists entirely of slash charactestsing shall be set to a single slash charadtethis case,
skip steps 3 to 8.

If there are aptrailing slash characters string, they shall be remued.

If there are no slash characters remainingtiing, string shall be set to a single period charadter
this case, skip steps 5 to 8.

If there are aptrailing non-slash charactersstring, they shall be remued.

If the remainingstring is //, it is implementation-defined whether steps 7 and 8 are skipped or pro-
cessed.

If there are aptrailing slash characters gtring, they shall be remued.
If the remainingstring is empty,string shall be set to a single slash character.
The resulting string shall be written to standard output.

OPTIONS
None.

OPERANDS
The following operand shall be supported:

string A string.

STDIN
Not used.

INPUT FILES
None.

ENVIRONMENT VARIABLES
The following environment variables shall affect tlxecaition ofdirname

LANG Provide a default &lue for the internationalization variables that are unset or null. (See the
Base Definitions volume of IEEBStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatianiables used to determine the values of
locale categories.)

LC_ALL
If set to a non-empty stringalue, werride the values of all the other internationalizatieni-v
ables.
LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte characters in arguments).
LC_MESSAGES

Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error.
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NLSRATH
Determine the location of message catalogs for the procesdi@ MESSAGES .

ASYNCHRONOUS EVENTS
Default.

STDOUT
Thedirnameutility shall write a line to the standard output in the following format:

"%s\n", < resulting string>

STDERR
The standard error shall be used only for diagnostic messages.

OUTPUT FILES

None.
EXTENDED DESCRIPTION
None.
EXIT STATUS
The following exit values shall be returned:
0 Successful completion.
>0 Anerror occurred.

CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.

APPLICATION USAGE
The definition ofpathnamespecifies implementation-defined behavior for pathnames starting vaith tw
slash characters. Therefore, applications shall not arbitrarily add slashes tgitivenigeof a path-
name unless tlyecan ensure that there are more or less tharotvere prepared to deal with the imple-
mentation-defined consequences.

EXAMPLES
Command Results
dirname/ /
dirname// [orll
dirname/a/b/ /a
dirname//allbl/ /la
dirname Unspecified
dirname a .($?=0)
dirname™ .($7=0)
dirname/a /
dirname/a/b /a
dirname @b a

RATIONALE

Thedirnameutility originated in System IIl. It hasvelved through the System V releases t@esion
that matches the requirements specified in this description in System V Release 3. 4.3 BSD and earlier
versions did not includdirname

The behaviors obasenameanddirnamein this volume of IEEEStd 1003.1-200have keen coordi-
nated so that whestringis a valid pathname:

$(basename string")

would be a valid filename for the file in the directory:
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$(dirname " string")

This would not work for theersions of these utilities in early proposals due to the way processing of
trailing slashes was specified. Considerati@s \gven to leaving processing unspecified if there were
trailing slashes, but this cannot be done; the Base Definitmome of IEEE Std 1003.1-2001$Sec-

tion 3.266, Pathname allows trailing slashes. Bagenamanddirnameutilities have  gecify con-
sistent handling for all valid pathnames.

FUTURE DIRECTIONS
None.

SEE ALSO
basenam@ , Parametes and Variables

COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Informationethnology -- Portable Operating System Interface (POSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In tremteof ary discrepang between this &rsion and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpesw
group.org/unix/online.html .
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NAME

du - estimate file space usage
SYNOPSIS

du [-a | -s][-kx][-H | -L][ file ...]
DESCRIPTION

By default, thedu utility shall write to standard output the size of the file space allocated to, and the
size of the file space allocated to each subdirectory of, the file higraxated in each of the specified
files. By default, when a symbolic link is encountered on the command line or in the file lyiedarch
shall count the size of the symbolic link (rather than the file referenced by the link), and shall not fol-
low the link to another portion of the file hieraycfihe size of the file space allocated to a file of type
directory shall be defined as the sum total of space allocated to all files in the file hievatell in

the directory plus the space allocated to the directory itself.

Whendu cannotstal) files orstaf) or read directories, it shall report an error condition and the final
exit status is affected. Files with multiple links shall be counted and written for only one Hrery
directory entry that is selected in the report is unspecified. By default, file sizes shall be written in
512-byte units, rounded up to the next 512-byte unit.

OPTIONS
The du utility shall conform to the Base Definitions volume of IEEE 1003.1-2001Section 12.2,
Utility Syntax Guidelines.

The following options shall be supported:

-a In addition to the defult output, report the size of each file not of type directory in the file
hierarcly rooted in the specified file. Bardless of the presence of treeoption, non-directo-
ries given asfile operands shall afys be listed.

-H If a symbolic link is specified on the command lide,shall count the size of the file or file
hierarcly referenced by the link.

-k Write the files sizes in units of 1024 bytes, rather than the default 512-byte units.

-L If a symbolic link is specified on the command line or encountered during tleesédaof a
file hierarcly, du shall count the size of the file or file hierarebferenced by the link.

-S Instead of the default output, report only the total sum for each of the specified files.

-X When eaduating file sizes,wluate only those files that Y the same device as the file speci-

fied by thefile operand.

Specifying more than one of the mutualkekisive gtions-H and-L shall not be considered an error
The last option specified shall determine the behavior of the utility.

OPERANDS
The following operand shall be supported:

file The pathname of a file whose size is to be written. filadgs specified, the current directory
shall be used.

STDIN
Not used.

INPUT FILES
None.

ENVIRONMENT VARIABLES
The following environment variables shall affect tixecaition ofdu:

LANG Provide a default value for the internationalization variables that are unset or null. (See the
Base Definitions ®lume of IEEEStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatianiables used to determine the values of
locale categories.)
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LC_ALL

If set to a non-empty string valuejenride the \alues of all the other internationalizatioariv
ables.

LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte characters in arguments).

LC_MESSAGES
Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error.

NLSRATH
Determine the location of message catalogs for the procesdi@ MESSAGES .

ASYNCHRONOUS EVENTS
Default.

STDOUT

The output frondu shall consist of the amount of space allocated to a file and the name of the file, in
the following format:

"%d %s\n", < size>, <pathname

STDERR
The standard error shall be used only for diagnostic messages.

OUTPUT FILES

None.
EXTENDED DESCRIPTION
None.
EXIT STATUS
The following exit values shall be returned:
0 Successful completion.
>0 Anerror occurred.

CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.

APPLICATION USAGE
None.

EXAMPLES
None.

RATIONALE
The use of 512-byte units is historical practice and maintains compatibilitysvatid other utilities in
this volume of IEEEStd 1003.1-2001This does not mandate that the file system itself be based on
512-byte blocks. Thek option was added as a compromise measure. It was agreed by the standard
developers that 512 bytes was the bestadéfunit because of its complete historical consistemc
System V yersusthe mixed 512/1024-byte usage on BSD systems), and thabation to switch to
1024-byte units was a good compromise. Users who prefer the 1024-byte quantity can eadilyalias
du -k without breaking the marhistorical scripts relying on the 512-byte units.

The -b option was added to an early proposal to provide a resolution to the situation where System V
and BSD systems g figures for file sizes iblocks which is an implementation-defined concept. (In
common usage, the block size is 512 bytes for System V and 1024 bytes for BSD systama), Ho

-b was later deleted, since the default wasrntually decided as 512-byte units.

Historical file systems provided no way to obtain exact figures for the space allocaéiortodiles.
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There are tw known areas of inaccuracies in historical file systems: caseslioéct blo&sbeing used

by the file system aparsefiles yielding incorrectly high values. An indirect block is space used by the
file system in the storage of the filejtlihat need not be counted in the space allocated to the file. A
sparsefile is one in which aitseeK) call has been made to a position beyond the end of the file and
data has subsequently been written at that point. A file system need not allocate all teairgterv
zero-filled blocks to such a file. It is up to the implementation to define exaetlgduorate its meth-

ods are.

The-a and-s options were mutually»&lusive in the original version oflu. The POSIX Shell and Util-
ities description is implied by the language in the SVID whers described as causing "only the
grand total" to be reportedSome systems may produce output fes but a Strictly Conforming
POSIX Shell and Utilities Application cannot use that combination.

The -a and-s options were adopted from the SVID except that the System V behavior of not listing
non-directories explicitly gen as gerands, unless tha option is specified, as considered a bug; the
BSD-based behavior (report for all operands) is mandated. The default behaliam die SVID with
regard to reporting the failure to read files (it produces no messages) was consideredictuitiver

and thus it was specified that the POSIX Shell and Utilitieaultelhehavior shall be to produce such
messages. These messages can be turhedfothell redirection to achie the System V behavior.

The -x option is historical practice on recent BSD systems. It has been adopted bgldinie \of

IEEE Std 1003.1-200hecause there was no other historical method of limitingltrs®arch to a sin-

gle file hierarclp. This limitation of the search is necessary to endkpossible to obtain file space
usage information about a file system on which other file systems are mounted, without having to resort
to a lengthyfind andawk script.

FUTURE DIRECTIONS
None.

SEE ALSO
Is, the System Interfaces volume of IEEEd 1003.1-2001stai)

COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Informationethnology -- Portable Operating System Interface (POSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In tremteof ary discrepang between this grsion and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpenw
group.org/unix/online.html .
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NAME
echo - write arguments to standard output

SYNOPSIS
echo Btring....]

DESCRIPTION
The echoutility writes its arguments to standard output, followed by a <newline>. If there arguo ar
ments, only the <newline> is written.

OPTIONS
The echoutility shall not recognize the-" amument in the manner specified by Guideline 10 of the
Base Definitions volume of IEEBtd 1003.1-2001Section 12.2, Utility Syntax Guidelines:" shall
be recognized as a string operand.

Implementations shall not supportyasptions.

OPERANDS
The following operands shall be supported:

string A string to be written to standard output. If the first operandh,ior if any of the operands
contain a backslash\( ) characterthe results are implementation-defined.

On XSl-conformant systems, if the first operanehisit shall be treated as a string, not an option. The
following character sequences shall be recognized on XSl-conformant systems wittiirtrenagu-

ments:

\a Write an <alert>.

\b Write a <backspace>.

\c Suppress the <newline> that otherwise follows the firgalraent in the output. All characters
following the’\c’ in the arguments shall be ignored.

\f Write a <form-feed>.

\n Write a <newline>.

\r Write a <carriage-return>.

\t Write a <tab>.

\v Write a <vertical-tab>.

\\ Write a backslash character.

\Onum Write an 8-bit value that is the zero, one, two, or three-digit octal numoiper

STDIN
Not used.

INPUT FILES
None.

ENVIRONMENT VARIABLES
The following environment variables shall affect tlxecaition ofecha

LANG Provide a default value for the internationalization variables that are unset or null. (See the

Base Definitions ®lume of IEEEStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatianiables used to determine the values of
locale categories.)

LC_ALL
If set to a non-empty string valuejenride the \alues of all the other internationalizatioariv
ables.

LC_CTYPE

Determine the locale for the interpretation of sequences of bytes of text data as characters (for

example, single-byte as opposed to multi-byte characters in arguments).
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LC_MESSAGES
Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error.

NLSRATH
Determine the location of message catalogs for the procesdi@ MESSAGES .

ASYNCHRONOUS EVENTS
Default.

STDOUT
The echoutility arguments shall be separated by single <space>s and a <newline> shalttellast
amgument.  Outputransformations shall occur based on the escape sequences in the input. See the
OPERANDS section. <img src="../images/opt-end.qgif" alt="[Option End]" border="0">

STDERR
The standard error shall be used only for diagnostic messages.

OUTPUT FILES

None.
EXTENDED DESCRIPTION
None.
EXIT STATUS
The following exit values shall be returned:
0 Successful completion.
>0 Anerror occurred.

CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.

APPLICATION USAGE
It is not possible to usechoportably across all POSIX systems unless botfas the first agument)
and escape sequences are omitted.

The printf utility can be used portably to emulateyanf the traditional behaviors of thechoutility as
follows (assuming thdfS has its standard value or is unset):

The historic System \choand the requirements on XSl implementations in this volume of
IEEE Std 1003.1-2004re equialent to:

printf "%b\n" "$*"
The BSDechois equvalent to:

if [ "X$1" ="X-n"]
then

shift

printf "%s" "$*"
else

printf "%s\n" "$*"
fi

New applications are encouraged to ystf instead ofecho

EXAMPLES
None.
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RATIONALE
The echoutility has not been made obsolescent because oxktitsneely widespread use in historical
applications. Conformingpplications that wish to do prompting without <newline>s or that could
possibly be expecting to echerg should use therintf utility derived from the Ninth Edition system.

As specifiedechowrites its arguments in the simplest ciys. Thewo different historical versions of
echovary in fatally incompatible ways.

The BSDechochecks the first gument for the stringn which causes it to suppress the <newline> that
would otherwise follav the final argument in the output.

The System \echodoes not support sroptions, but allows escape sequences within its operands, as
described for XSl implementations in the OPERANDS section.

The echoutility does not support Utility Syntax Guideline 10 because historical applications depend on
echoto echaoall of its arguments, except for the option in the BSD version.

FUTURE DIRECTIONS
None.

SEE ALSO
printf

COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Informationethnology -- Portable Operating System Interface (POSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In tremteof ary discrepang between this &rsion and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpesw
group.org/unix/online.html .



erv(P) ev(P)

NAME

ernv - set the environment for commandratation
SYNOPSIS

erv [-i][ name=valudg... [utility [argument.]]
DESCRIPTION

The env utility shall obtain the current gimonment, modify it according to its arguments, theroke
the utility named by thatility operand with the modified environment.

Optional arguments shall be passedtitity.

If no utility operand is specified, the resulting environment shall be written to the standard output, with
onename= valuepair per line.

OPTIONS
The envutility shall conform to the Base Definitionslume of IEEE Std 1003.1-2001Section 12.2,
Utility Syntax Guidelines.

The following options shall be supported:

-i Invoke utility with exactly the environment specified by thguanents; the inherited @non-
ment shall be ignored completely.

OPERANDS
The following operands shall be supported:

namesvalue
Arguments of the forrmame= value shall modify the gecution environment, and shall be
placed into the inherited environment beforeutikty is invoked.

utility The name of the utility to bewoked. If the utility operand names grof the special bilt-in
utilities in Special Built-In Utilities, the results are undefined.

argument
A string to pass as an argument for theoled tility.

STDIN
Not used.

INPUT FILES
None.

ENVIRONMENT VARIABLES
The following environment variables shall affect tixecaition ofenv

LANG Provide a default &lue for the internationalization variables that are unset or null. (See the
Base Definitions volume of IEEBStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatiamiables used to determine the values of
locale categories.)

LC_ALL
If set to a non-empty stringalue, werride the values of all the other internationalizatiani-v
ables.

LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte characters in arguments).

LC_MESSAGES
Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error.

NLSRATH
Determine the location of message catalogs for the procesdi@ MESSAGES .
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PATH Determine the location of thetility, as described in the Base Definitions volume of
IEEE Std 1003.1-200Xhapter 8, Environment Variables.RATH is specified as aame=
valueoperand teeny thevaluegiven shall be used in the search dfility.

ASYNCHRONOUS EVENTS
Default.

STDOUT

If no utility operand is specified, eaname= valuepair in the resulting environment shall be written in
the form:

"%s=%s\n", < name>, <value>
If the utility operand is specified, tleavutility shall not write to standard output.

STDERR
The standard error shall be used only for diagnostic messages.

OUTPUT FILES
None.

EXTENDED DESCRIPTION
None.

EXIT STATUS
If utility is invoked, the ait status ofenvshall be the exit status afility; otherwise, theenvutility shall
exit with one of the following values:

0 Theenvutility completed successfully.
1-125 Anerror occurred in thenvutility.
126 Theutility specified byutility was found but could not beoked.
127 Theutility specified byutility could not be found.

CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.

APPLICATION USAGE
The commangdeny; nice, nohup time, and xargsutilities have been specified to use exit code 127 if an
error occurs so that applications can distinguistidife to find a utility" from "inoked utility exited
with an error indication". The value 127ag/chosen because it is not commonly used for other mean-
ings; most utilities use small values for "normal error conditions" and the values B8ocan be con-
fused with termination due to receipt of a signal. Thlee 126 was chosen in a similar manner to indi-
cate that the utility could be found, but notaked. Some scripts produce meaningful error messages
differentiating the 126 and 127 cases. The distinction between exit codes 126 and 127 is based on
KornShell practice that uses 127 when all attempe&xg the utility fail with [ENOENT], and uses
126 when ap attempt toexecthe utility fails for ary other reason.

Historical implementations of thenv utility use theexecvi() or execlp() functions defined in the Sys-

tem Interfaces volume of IEEStd 1003.1-20010 invoke the specified utility; this provides better

performance and keeps users from having to escape characters with special meaning to the shell. There-

fore, shell functions, special built-ins, and built-ins that are only provided by the shell are not found.
EXAMPLES

The following command:

erv -i PAT H=/mybin mygrep xyz myfile

invokes the commananygrepwith a nav PATH value as the only entry in its environment. In this case,
PATH is used to locateygrep which then must reside imybin.
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RATIONALE
As with all other utilities that woke aher utilities, this volume of IEEEStd 1003.1-200bnly speci-
fies whatenvdoes with standard input, standard output, standard arpat files, and output files. If a
utility is executed, it is not constrained by the specification of input and outpertby

The -i option was added to allothe functionality of the withdsan - option in a manner compatible
with the Utility Syntax Guidelines.

Some hge siggested thagnvis redundant since the same effect is achidoy:

name=value ... utility [ argument ... ]

The example is equélent to envwhen an environment variable is being added to th@mmment of
the command, but not when the environment is being set touére\gilue. Theenvutility also writes
out the current environment ifiaked without arguments. There is fiafent functionality beyond what
the example provides to justify inclusionesiv.

FUTURE DIRECTIONS
None.

SEE ALSO
Parametes and Variables Special Built-In Utilities

COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Informationethnology -- Portable Operating System Interface (POSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In tremteof ary discrepang between this &rsion and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpesw
group.org/unix/online.html .
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NAME

expand - cowert tabs to spaces

SYNOPSIS

expand [-ttablisf[file ...]

DESCRIPTION

The expand utility shall write files or the standard input to the standard output with <tab>s replaced
with one or more <space>s needed to pad to the next tab stpgbackspace>s shall be copied to the
output and cause the column position count for tab stop calculations to be decremented; the column
position count shall not be decremented Wwetero.

OPTIONS

The expand utility shall conform to the Base Definition®lume of IEEEStd 1003.1-2001$ection
12.2, Utility Syntax Guidelines.

The following option shall be supported:

-t tablist
Specify the tab stops. The application shall ensure thatdghenanttablist consists of either a
single positre decimal intger or a list of tabstops. If a single number igegj tabs shall be
set that number of column positions apart instead of the default 8.

If a list of tabstops is gén, the application shall ensure that it consists of a list ofammore positve
decimal integers, separated by <blank>s or commas, in ascendingTtrel¢abs shall be set at those
specific column positions. Each tab stéghall be an integer value greater than zero, and the list is in
strictly ascending ordefhis is talen to mean that, from the start of a line of output, tabbing to position
N shall cause the next character output to be in Meljth column position on that line.

In the eent of expandhaving to process a <tab> at a positiorydred the last of those specified in a
multiple tab-stop list, the <tab> shall be replaced by a single <space> in the output.

OPERANDS

STDIN

INPUT

The following operand shall be supported:

file The pathname of a text file to be used as input.

See the INPUT FILES section.

FILES
Input files shall be text files.

ENVIRONMENT VARIABLES

The following environment variables shall affect tlrecaition ofexpand

LANG Provide a default value for the internationalization variables that are unset or null. (See the
Base Definitions ®lume of IEEEStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatianiables used to determine the values of
locale categories.)

LC_ALL

If set to a non-empty string valuejenride the \alues of all the other internationalizatioariv
ables.

LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte characters in arguments and input files), the
processing of <tab>s and <space>s, and for the determination of the width in column positions
each character would ocgupn an aitput device.

LC_MESSAGES
Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error.
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NLSRATH
Determine the location of message catalogs for the procesdii@ MESSAGES .

ASYNCHRONOUS EVENTS
Default.

STDOUT
The standard output shall be eglent to the input files with <tab>s ogemted into the appropriate
number of <space>s.

STDERR
The standard error shall be used only for diagnostic messages.

OUTPUT FILES

None.
EXTENDED DESCRIPTION
None.
EXIT STATUS
The following exit values shall be returned:
0 Successful completion
>0 Anerror occurred.

CONSEQUENCES OF ERRORS
The expand utility shall terminate with an error message and non-zero exit status upon encountering
difficulties accessing one of tlfiee operands.

The following sections arinformative.

APPLICATION USAGE
None.

EXAMPLES
None.

RATIONALE
The expandutility is useful for preprocessingxefiles (before sorting, looking at specific columns, and
so on) that contain <tab>s.

See the Base Definitions volume of IEEEd 1003.1-2001Section 3.103, Column Position.

The tablist option-agument consists of ingers in ascending ordddtility Syntax Guideline 8 man-
dates thaexpandshall accept the integers (within the singlguanent) separated using either commas
or <blank>s.

FUTURE DIRECTIONS
None.

SEE ALSO
tabs, unexpand

COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Informationethnology -- Portable Operating System Interface (POSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In trenteof ary discrepang between this &rsion and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpenw
group.org/unix/online.html .
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NAME
expr - evaluate arguments as an expression

SYNOPSIS
expr operand

DESCRIPTION
Theexpr utility shall evaluate an expression and write the result to standard output.

OPTIONS
None.

OPERANDS
The single expressionvauated byexpr shall be formed from the operands, as described in the
EXTENDED DESCRIPTION section. The application shall ensure that each of the expression operator

symbols:
()I&:>>:<<:!:+_*/%:
and the symbolsteger andstringin the table are provided as separate argumemigto
STDIN
Not used.
INPUT FILES
None.

ENVIRONMENT VARIABLES
The following environment variables shall affect tixecaition ofexpr:

LANG Provide a default &lue for the internationalization variables that are unset or null. (See the
Base Definitions volume of IEEBStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatiamiables used to determine the values of
locale categories.)

LC_ALL
If set to a non-empty stringalue, werride the values of all the other internationalizatiani-v
ables.

LC_COLLATE

Determine the locale for the behavior of ranges,\@pnce classes, and multi-character col-
lating elements within regular expressions and by the string comparison operators.

LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte charactersguments) and the behavior of
character classes within regular expressions.

LC_MESSAGES
Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error.

NLSRATH
Determine the location of message catalogs for the procesdii@ MESSAGES .

ASYNCHRONOUS EVENTS
Default.
STDOUT

The expr utility shall evaluate the expression and write the result, followed by a <newline>, to standard
output.
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STDERR
The standard error shall be used only for diagnostic messages.

OUTPUT FILES
None.

EXTENDED DESCRIPTION
The formation of the @ression to bewvaluated is shown in the following table. The symbeigr,
exprl, and expr2 represent expressions formed framteger and string symbols and thexpression
operator symbols (all separate arguments) by reeugsplication of the constructs described in the ta-
ble. The expressions are listed in order of increasing precedence, with equal-precedence operators
grouped between horizontal lines. All of the operators shall be left-asgaciati

Expression Description
exprl | expr2 Returns thesluation ofexprl if it is neither null nor zero; otherwise, returns thaleation ofexpr2 if it is not 1
exorl & expr2 Returns thesluation ofexprl if neither expressionveluates to null or zero; otherwise, returns zero.

Returns the result of a decimal integer comparison if both arguments are integers; otherwise, returns tt
exprl = expr2 Equal.
exprl > expr2 Greater than.
exprl >= exor2 Greater than or equal.
exprl < expr2 Less than.
exprl <= exor2 Less than or equal.
exprl = expr2 Not equal.

exprl + expr2 Addition of decimal integer-valued arguments.

exprl - expr2 Subtraction of decimal integer-valued arguments.

exprl * expr2 Multiplication of decimal integer-valued arguments.

exprl / expr2 Integer division of decimal integer-valued arguments, producing an integer result.

exprl % expr2 Remainder of integer division of decimal integer-valued arguments.

exprl : expr2 Matching expression; see belo

(exor) Grouping symbols. Ay expression can be placed within parentheses. Parentheses can be nested to a d
integer An argument consisting only of an (optional) unary minus followed by digits.

string A string argument; see belo

Matching Expression
The’:’ matching operator shall compare the string resulting fromvidieagion ofexprl with the regu-
lar expression pattern resulting from theakation of expr2. Regular expression syntax shall be that
defined in the Base Definitionelume of IEEE Std 1003.1-2001S$ection 9.3, Basic Regular Expres-
sions, except that all patterns are anchored to thimmiag of the string (that is, only sequences start-
ing at the first character of a string are matched by thdaeexpression) and, therefore, it is unspeci-
fied whether™ is a special character in that context. Usydhg matching operator shall return a
string representing the number of characters match@dof failure). Alternatrely, if the pattern con-
tains at least one regular expression splkessiori’\(...\)]" , the string corresponding tdl" shall be
returned.

String Operand
A string argument is an argument that cannot be identified astaye agument or as one of the
expression operator symbols shown in the OPERANDS section.

The use of string argumen&ngth, substr, index, or match produces unspecified results.

EXIT STATUS
The following exit values shall be returned:

0 Theexpressionevduates to neither null nor zero.
1 Theexpressionevduates to null or zero.
2 Invdid expression

>2 Anerror occurred.

CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.
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APPLICATION USAGE
After agument processing by the shelipr is not required to be able to tell the difference between an
operator and an operand except by the valu&alf is’'=" , the command:

expr $a ='='

looks like:

expr===

as the aguments are passed ¢opr (and thg al may be taken as the’ operator). The follwving
works reliably:

expr X$a = X=

Also note that this volume of IEEBtd 1003.1-200permits implementations tond utilities. The
expr utility permits the integer arguments to be preceded with a unary minus. This means that an inte-
ger argument could look kkan option. Therefore, the conforming application must emlee "--"
construct of Guideline 10 of the Base Definitions volume of IERE#& 1003.1-2001Section 12.2,
Utility Syntax Guidelines to protect its operands if there isdrance the first operand might be gne
ative integer (or ap string with a leading minus).
EXAMPLES
Theexpr utility has a rather difficult syntax:

Many of the operators are also shell control operators or redemords, so thehaveto be
escaped on the command line.

Each part of the expression is composed of sepagienants, so liberal usage of <blank>s is
required. For example:

Invalid Valid
expr 1+2 exrl+2
exr"l+ 2" exrl+2

exprl+(2*3 exprl+\(2\*3Y)

In mary cases, the arithmetic and string features provided as part of the shell command language are
easier to use than their egalents inexpr. Newly written scripts shouldweid expr in favar of the nev
features within the shell; s&®arametes and VariablesandArithmetic Expansion

The following command:

a=$(expr $a + 1)
adds 1 to the variabke

The following command, fot$a" equal to eithefusr/abc/file or justfile:

expr $a : " *N\(*)'\| $a

returns the last segment of a pathname (thdile@¥, Applications should\aid the charactel’ used
alone as an argumermpr may interpret it as the division operator.

The following command:

expr "//$a" ;' FN(H)

is a better representation of the previous example. The addition &f'theharacters eliminates yn
ambiguity about the division operator and simplifies the whepgession. Also note that pathnames
may contain characters contained in th& variable and should be quoted twoml having "$a"
expand into multiple arguments.
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The following command:

expr "$VAR" ;¥
returns the number of characters/iR.

RATIONALE
In an early proposal, EREs were used in the matching expression syntax.a$luikamged to BRES to
avad breaking historical applications.

The use of a leading circumiflén the BRE is unspecified because méistorical implementations
have treated it as a special charactEspite their system documentation. For example:

expr foo : “foo  expr~foo : “foo

return 3 and O, respeedly, on those systems; their documentatiooud imply the reerse. Thus, the
anchoring condition is left unspecified twom breaking historical scripts relying on this undocu-
mented feature.

FUTURE DIRECTIONS
None.

SEE ALSO
Parametes and Variables Arithmetic Expansion

COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Information Technology -- Portable Operating Systemalegef?OSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In trenteof ary discrepang between this version and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpesw
group.org/unix/online.html .
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NAME
false - return false value

SYNOPSIS
false

DESCRIPTION
Thefalseutility shall return with a non-zero exit code.

OPTIONS
None.

OPERANDS
None.

STDIN
Not used.

INPUT FILES
None.

ENVIRONMENT VARIABLES
None.

ASYNCHRONOUS EVENTS
Default.

STDOUT
Not used.

STDERR
Not used.

OUTPUT FILES
None.

EXTENDED DESCRIPTION
None.

EXIT STATUS
Thefalseutility shall alvays exit with a value other than zero.

CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.

APPLICATION USAGE
None.

EXAMPLES
None.

RATIONALE
None.

FUTURE DIRECTIONS
None.

SEE ALSO
true

COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Information Technology -- Portable Operating SystemalecgefOSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In trenteof ary discrepang between this version and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpesw
group.org/unix/online.html .
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NAME

fold - filter for folding lines
SYNOPSIS

fold [-bs][-w width][file...]
DESCRIPTION

Thefold utility is a filter that shall fold lines from its input files, breaking the lines @ lsanaximum

of width column positions (or bytes, if thb option is specified). Lines shall be bevkby the insertion

of a <nevline> such that each output line (referred to later in this sectiosegnaerjtis the maximum
width possible that does notaeed the specified number of column positions (or bytes). A line shall
not be broken in the middle of a charact€he behsior is undefined iwidth is less than the number

of columns aw single character in the input would ocgup

If the <carriage-return>s, <backspace>s, or <tab>s are encountered in the input-bgptioa is not
specified, thg shall be treated specially:
<backspace>

The current count of line width shall be decremented by one, although the ceemshad

become ngaive. Thefold utility shall not insert a <newline> immediately before or aftgr an
<backspace>.

<carriage-return>

The current count of line width shall be set to zero. foihe utility shall not insert a <ve-
line> immediately before or afterarcarriage-return>.

<tab> Each<tab> encountered shall ahce the column position pointer to the next tab stap. T
stops shall be at each column positicsuch thah modulo 8 equals 1.

OPTIONS
Thefold utility shall conform to the Base Definitions volume of IEEEE 1003.1-2001$ection 12.2,
Utility Syntax Guidelines.

The following options shall be supported:
-b Countwidthin bytes rather than column positions.

-S If a segment of a line contains a <blank> within the firgtth column positions (or bytes),
break the line after the last such <blank> meeting the width constraints. If there is no <blank>
meeting the requirements, the option shall hee ro efect for that output segment of the
input line.

-w  width
Specify the maximum line length, in column positions (or bytels i§ specified). The results
are unspecified Wvidth is not a positie decimal numberThe default value shall be 80.

OPERANDS
The following operand shall be supported:

file A pathname of a text file to be folded. If file operands are specified, the standard input shall
be used.

STDIN
The standard input shall be used only iffitoperands are specified. See the INPUT FILES section.

INPUT FILES
If the -b option is specified, the input files shall be text filzsept that the lines are not limited to
{LINE_MAX} bytes in length. If the-b option is not specified, the input files shall be text files.

ENVIRONMENT VARIABLES
The following environment variables shall affect tlrecaition offold:
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LANG Provide a default &lue for the internationalization variables that are unset or null. (See the
Base Definitions volume of IEEBStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatiamiables used to determine the values of
locale categories.)

LC_ALL
If set to a non-empty stringalue, werride the values of all the other internationalizatiani-v
ables.

LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte charactergimeants and input files), and for
the determination of the width in column positions each character wouldyoooup ©n-
stant-width font output device.

LC_MESSAGES
Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error.

NLSRATH
Determine the location of message catalogs for the procesdii@ MESSAGES .

ASYNCHRONOUS EVENTS
Default.

STDOUT
The standard output shall be a file containing a sequence of characters whose order shall bd preserv
from the input files, possibly with inserted <newline>s.

STDERR
The standard error shall be used only for diagnostic messages.

OUTPUT FILES

None.
EXTENDED DESCRIPTION
None.
EXIT STATUS
The following exit values shall be returned:
0 All input files were processed successfully.
>0 Anerror occurred.

CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.

APPLICATION USAGE
The cut andfold utilities can be used to create text files out of files with arbitrary line lengthsuthe
utility should be used when the number of lines (or records) needs to remain constéold Ttiky
should be used when the contents of long lines need to be kept contiguous.

Thefold utility is frequently used to send text files to printers that truncate, rather than fold, lines wider
than the printer is able to print (usually 80 or 132 column positions).

EXAMPLES
An example imocation that submits a file of possibly long lines to the printer (under the assumption
that the user knows the line width of the printer to be assigngg):by

fold -w 132 bigfile | Ip
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RATIONALE
Although terminal input in canonical processing mode requires the erase character (frequently set to
<backspace>) to erase the previous character (not byte or column position), terminal output is not
buffered and is extremely difficult, if not impossible, to parse correctly; the interpretation depends
entirely on the physical d&e that actually displays/prints/stores the output. In all known international-
ized implementations, the utilities producing output for edixcolumn-width output assume that a
<backspace> backs up one column position and outputs enough <backspace>s to return to the start of
the character when <backspace> is used to provide local line motions to support underlining and
emboldening operations. Sindeld without the -b option is dealing with these same constraints,
<backspace> is @&hys treated as backing up one column position rather than backing up one character

Historical versions of théold utility assumed 1 byte was one character and occupied one column posi-
tion when written out. This is no longemalys true. Since the most common usagéotuf is beliesed

to be folding long lines for output to limited-length output devices, this capability was preserved as the
default case. Theb option was added so that applications cdold files with arbitrary length lines

into text files that could then be processed by the standard utilities. Note that although the width for the
-b option is in bytes, a line is wer split in the middle of a characte(lt is unspecified what happens if

a width is specified that is too small to hold a single character found in the input followed by-a <ne
line>.)

The tab stops are hardcoded to Beryeeighth column to meet historical practice. Nevimaethod of
specifying other tab stops wavénted.

FUTURE DIRECTIONS
None.

SEE ALSO
cut

COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Informationethnology -- Portable Operating System Interface (POSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In tremteof ary discrepang between this &rsion and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpesw
group.org/unix/online.html .
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NAME
head - cop the first part of files

SYNOPSIS
head [-nnumbeffile...]

DESCRIPTION
The headutility shall copy its input files to the standard output, ending the output for each file at a des-
ignated point.

Copying shall end at the point in each input file indicated by-theumberoption. The option-gu-
mentnumbershall be counted in units of lines.

OPTIONS
Theheadutility shall conform to the Base Definitions volume of IEESE 1003.1-2001Section 12.2,
Utility Syntax Guidelines.

The following option shall be supported:

-n number
The firstnumberlines of each input file shall be copied to standard output. The application
shall ensure that theumberoption-argument is a posié decimal integer.

When a file contains less thanmberlines, it shall be copied to standard output in its entirEtys
shall not be an error.

If no options are specifietieadshall act as ifn 10had been specified.

OPERANDS
The following operand shall be supported:

file A pathname of an input file. If nfide operands are specified, the standard input shall be used.

STDIN
The standard input shall be used only iffitoperands are specified. See the INPUT FILES section.

INPUT FILES
Input files shall be text files, but the line length is not restricted to {LINE_MAX} bytes.

ENVIRONMENT VARIABLES
The following environment variables shall affect tixeoaition ofhead

LANG Provide a default value for the internationalization variables that are unset or null. (See the
Base Definitions ®lume of IEEEStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatianiables used to determine the values of
locale categories.)

LC_ALL
If set to a non-empty string valuejenride the \alues of all the other internationalizatioariv
ables.

LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte characters in arguments and input files).

LC_MESSAGES
Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error.

NLSRATH
Determine the location of message catalogs for the procesdii@) MESSAGES .

ASYNCHRONOUS EVENTS
Default.
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STDOUT
The standard output shall contain designated portions of the input files.

If multiple file operands are specifidugadshall precede the output for each with the header:

"\n==> %s <==\n", < pathname
except that the first header written shall not include the initial <newline>.

STDERR
The standard error shall be used only for diagnostic messages.

OUTPUT FILES

None.
EXTENDED DESCRIPTION
None.
EXIT STATUS
The following exit values shall be returned:
0 Successful completion.
>0 Anerror occurred.

CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.

APPLICATION USAGE
The obsolescentnumberform is withdrawn in this @rsion. Applicationshould use then number
option.

EXAMPLES
To write the first ten lines of all files (except those with a leading period) in the directory:

head *

RATIONALE
Although it is possible to simulateeadwith sed10q for a single file, the standardvdepers decided
that the popularity dfieadon historical BSD systems warranted its inclusion alongsitle

This standard version dfeadfollows the Utility Syntax GuidelinesThe -n option was added to this
new interface so thateadandtail would be more logically related.

There is noc option (as there is itail) because it is not historical practice and because other utilities
in this volume of IEEEStd 1003.1-200provide similar functionality.

FUTURE DIRECTIONS
None.

SEE ALSO
sed, tail

COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Information Technology -- Portable Operating Systemalegef?OSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In trenteof ary discrepang between this version and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpenw
group.org/unix/online.html .
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NAME
id - return user identity

SYNOPSIS
id [usef

id -G[-n] [usef
id -g[-nr] [ usei

id -u[-nr] [ usei

DESCRIPTION
If no useroperand is provided, thd utility shall write the user and group IDs and the corresponding
user and group names of thedking process to standard output. If théeefive and real IDs do not
match, both shall be written. If multiple groups are supported by the underlying system (see the
description of {NGROUPS_MAX} in the System Intades volume of IEEEStd 1003.1-2001)the
supplementary group affiliations of thevaking process shall also be written.

If a useroperand is provided and the process has the appropriateges, the user and group IDs of

the selected user shall be written. In this casectafe IDs shall be assumed to be identical to real IDs.

If the selected user has more than onenadbbe group membership listed in the group database, these
shall be written in the same manner as the supplementary groups described in the preceding paragraph.

OPTIONS
Theid utility shall conform to the Base Definitions volume of IEESE 1003.1-2001$ection 12.2,
Utility Syntax Guidelines.

The following options shall be supported:

-G Output all diferent group IDs (ééctive, real, and supplementary) onlysing the format
"%u\n" . If there is more than one distinct groufiliation, output each such fafation,
using the format % u" , before the <newline> is output.

-g Output only the effecte goup ID, using the forma®ou\n" .

-n Output the name in the form&bs" instead of the numeric ID using the formi&iu” .

-r Output the real ID instead of the effeetilD.

-u Output only the effecte wser ID, using the form&gou\n”

OPERANDS

The following operand shall be supported:

user  The login name for which information is to be written.

STDIN
Not used.

INPUT FILES
None.

ENVIRONMENT VARIABLES
The following environment variables shall affect tlrecaition ofid:

LANG Provide a default &lue for the internationalization variables that are unset or null. (See the
Base Definitions volume of IEEBStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatianiables used to determine the values of
locale categories.)

LC_ALL
If set to a non-empty stringalue, werride the values of all the other internationalizatiani-v
ables.
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LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte characters in arguments).

LC_MESSAGES
Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error and inforemgatiessages written to standard output.

NLSRATH
Determine the location of message catalogs for the procesdi@ MESSAGES .

ASYNCHRONOUS EVENTS
Default.

STDOUT
The following formats shall be used when e MESSAGE%ocale category specifies the POSIX
locale. In other locales, the stringisl, gid, euid egd, and groupsmay be replaced with more appropri-
ate strings corresponding to the locale.

"uid=%u(%s) gid=%u(%s)\n", < real user ID>, <user-name,
<real group ID>, <group-name

If the efective and real user IDs do not match, the following shall be inserted immediately before the
\n’ character in the previous format:

" euid=%u(%s)"

with the following arguments added at the end of the argument list:

<effective user ID, <effective user-name

If the efective and real group IDs do not match, the faliag shall be inserted directly before the
character in the format string (and aftey addition resulting from the &fctive and real user IDs not
matching):

" egid=%u(%s)"

with the following arguments added at the end of the argument list:

<effective group-1B, <effective group nanxe

If the process has supplementary group affiliations or the selected usewedatiobelong to multiple
groups, the first shall be added directly before the <newline> in the format string:

" groups=%u(%s)"

with the following arguments added at the end of the argument list:

<supplementary group B <supplementary group name

and the necessary number of the following added after that yoreamaining supplementary group
IDs:

" %u(%s)"

and the necessary number of the following arguments added at the end of the argument list:
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<supplementary group B <supplementary group name

If any of the user ID, group ID, &ctive wser ID, efective goup ID, or supplementary/multiple group
IDs cannot be mapped by the system into printable user or group names, the corre$fisiiingnd
nameargument shall be omitted from the corresponding format string.

When an of the options are specified, the output format shall be as described in the OPTIONS section.

STDERR
The standard error shall be used only for diagnostic messages.

OUTPUT FILES

None.
EXTENDED DESCRIPTION
None.
EXIT STATUS
The following exit values shall be returned:
0 Successful completion.
>0 Anerror occurred.

CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.

APPLICATION USAGE
Output produced by th& option and by the datilt case could potentially produce very long lines on
systems that support & numbers of supplementary groups. (On systems with user and group IDs that
are 32-bit intgers and with group names with a maximum of 8 bytes per name, 93 supplementary
groups plus distinct &dctive and real group and user IDs could theoreticallgritow the 2048-byte
{LINE_MAX} text file line limit on the default output case. Itould tale ebout 186 supplementary
groups to werflow the 2048-byte barrier usind -G). This is not gpected to be a problem in practice,
but in cases where it is a concern, applications should consider fasihg before postprocessing the
output ofid.

EXAMPLES
None.

RATIONALE
The functionality provided by the 4 BSfpoupsutility can be simulated using:

id -Gn [ user ]

The 4 BSD commandroupswas mnsidered, but it was not included because it did not provide the
functionality of theid utility of the SVID. Also, it was thought that itomld be easier to modifig to
provide the additional functionality necessary to systems with multiple groups thawemd &mother
command.

The optionsu, -g, -n, and -r were added to ease the usedofvith shell commands substitution.ith+
out these options it is necessary to use some preprocessor setht@select the desired piece of
information. Since output such as that produced by:

id -u -n
is frequently wanted, it seemed desirable to add the options.

FUTURE DIRECTIONS
None.

SEE ALSO
fold , logname, who, the System Inteaites volume of IEEEStd 1003.1-2001getgid(), getgroups),
getuid()
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COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Information Technology -- Portable Operating Systemalegef?OSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In trenteof ary discrepang between this version and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpesw
group.org/unix/online.html .
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NAME
join - relational database operator

SYNOPSIS
join [-a file_numbel -v file_numbe}{-e string][-o list][-t char]
[-1 field][-2 field] filel file2
DESCRIPTION

Thejoin utility shall perform an equality join on the filéke1 andfile2. The joined files shall be written
to the standard output.

The join field is a field in each file on which the files are comparéeéjoin utility shall write one line
in the output for each pair of lines fitel andfile2 that hae identical join fields. The output line by
default shall consist of the join field, then the remaining fields fitath, then the remaining fields from
file2. This format can be changed by using tb@ption (see below). The& option can be used to add
unmatched lines to the output. Tiweoption can be used to output only unmatched lines.

The filesfilel andfile2 shall be ordered in the collating sequenceast-b on the fields on which tlye
shall be joined, by default the first in each line. All selected output shall be written in the same collat-
ing sequence.

The default input field separators shall be <blank>s. In this case, multiple separators shall count as one
field separatgrand leading separators shall be ignored. Thauwebutput field separator shall be a
<space>.

The field separator and collating sequence can be changed by usingpiien (see below).

If the same &y gopears more than once in either file, all combinations of the set of remaining fields in
fileland the set of remaining fieldsfile2 are output in the order of the lines encountered.

If the input files are not in the appropriate collating sequence, the results are unspecified.

OPTIONS
Thejoin utility shall conform to the Base Definitions volume of IEEEE 1003.1-2001Section 12.2,
Utility Syntax Guidelines.

The following options shall be supported:

-a file_number

Produce a line for each unpairable line in file_number wherefile_numberis 1 or 2, in
addition to the default output. If bothl and -a2 ae specified, all unpairable lines shall be
output.

-e string
Replace empty output fields in the list selecteddoyith the stringstring.

-0 list Construct the output line to comprise the fields specifiditineach element of which shall
have me of the following tw forms:

file_number.fieldwherefile_numbeis a file number anfieldis a decimal integer field number
0 (zero), representing the join field

The elements dist shall be either comma-separated or <blank>-separated, as specified in Guideline 8
of the Base Definitionsolume of IEEEStd 1003.1-2001Section 12.2, Utility Syntax Guidelines.

The fields specified bljst shall be written for all selected output lines. Fields selectddsbthat do

not appear in the input shall be treated as empty output fields. (Seedpion.) Only specifically
requested fields shall be written. The application shall ensurdistist a single command line gr-

ment.

-t char
Use charactechar as a separatofor both input and outputEvery appearance ahar in a

line shall be significant. When this option is specified, the collating sequence shall be the same
assortwithout the-b option.
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-v file_number

Instead of the default output, produce a line only for each unpairable lifile_inumber
wherefile_numbeiis 1 or 2. If bothv1 and -v2 are specified, all unpairable lines shall be out-
put.

-1 field
Join on thdieldth field of file 1. Fields are decimal integers starting with 1.

-2 field
Join on thdieldth field of file 2. Fields are decimal integers starting with 1.

OPERANDS
The following operands shall be supported:
filel, file2

A pathname of a file to be joined. If either of tiilel or file2 operands is-’ , the standard
input shall be used in its place.

STDIN

The standard input shall be used only if fitesl or file2 operand is-’ . See the INPUT FILES section.
INPUT FILES

The input files shall be text files.

ENVIRONMENT VARIABLES
The following environment variables shall affect tlxecaition ofjoin:

LANG Provide a default &lue for the internationalization variables that are unset or null. (See the
Base Definitions volume of IEEBtd 1003.1-2001Section 8.2, Internationalizationaki-

ables for the precedence of internationalizatiamiables used to determine the values of
locale categories.)

LC_ALL

If set to a non-empty stringalue, werride the values of all the other internationalizatieni-v
ables.

LC_COLLATE

Determine the locale of the collating sequejuie expects to hee been used when the input
files were sorted.

LC_CTYPE

Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte characters in arguments and input files).

LC_MESSAGES

Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error.

NLSRATH
Determine the location of message catalogs for the procesdii@ MESSAGES .

ASYNCHRONOUS EVENTS
Default.

STDOUT

The join utility output shall be a concatenation of selected character fields. Whem dp#don is not
specified, the output shall be:

"%s%s%s\n", < join field>, <other filel fields,
<other file2 fields

If the join field is not the first field in a file, thether file fields for that file shall be:
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<fields preceding join fietd <fields following join field

When the-o option is specified, the output format shall be:

"%s\n", < concatenation of fields
where the concatenation of fields is described bydloption, abwe.

For either format, each field xeept the last) shall be written with its trailing separator chardttée
separator is the default ( <blank>s), a single <space> shall be written after each field (except the last).

STDERR
The standard error shall be used only for diagnostic messages.

OUTPUT FILES

None.
EXTENDED DESCRIPTION
None.
EXIT STATUS
The following exit values shall be returned:
0 All input files were output successfully.
>0 Anerror occurred.

CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.

APPLICATION USAGE
Pahnames consisting of numeric digits or of the fatnng.stringshould not be specified directly fol-
lowing the-o list.

EXAMPLES
The-o 0 field essentially selects the union of the join fielfler example, gven file phone

IName PhoneNumber
Don +1123-456-7890
Hal +1 234-567-8901
Yasushi +2345-678-9012
and filefax:
IName Fax Number
Don +1123-456-7899
Keith +1 456-789-0122

Yasushi +2345-678-9011

(where the large expanses of white space are meant to each represent a single <tab>), the command:

join -t "<tab>"-a 1 -a 2 -e ’(unknown)’ -0 0,1.2,2.2 phone fax

would produce:

IName PhoneNumber Fax Number
Don +1123-456-7890 +123-456-7899
Hal +1234-567-8901 (unknavn)

Keith (unknown) +1456-789-0122

Yasushi +2 345-678-9012 +245-678-9011
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Multiple instances of the sameykwill produce combinatorial results. The following:

fa:
ax
ay
az

fb:

ap
will produce:

axp

ayp
azp

And the following:

fa:
abc
ade

fb:
awXx
ayz
aop

will produce:

abcwx
abcyz
abcop
adewx
adeyz
adeop

RATIONALE

The-e option is only efective when used witho because, unless specific fields are identified using
join is not avare of what fields might be empflhe exception to this is the join field, but identifying an
empty join field with thee string is not historical practice and some scripts might break if this were
changed.

The 0 field in theo list was adopted from the Tenth Edition versionjaif to satisfy international
objections that th@in in the base documents does not support the "full join" or "outer join" described
in relational database literature. Although it has been possible to include a join field in the output (by
default, or by field number using), the join field could not be included for an unpaired line selected
by -a. The-o 0 field essentially selects the union of the join fields.

This sort of outer join was not possible with jben commands in the base documents. I8 field

was chosen because it is an ugmds-compatible change for applications. An alteveatias consid-
ered: hae the join field represent the union of the fields in the files (wherne dree identical for
matched lines, and one or both are null for unmatched lines). This was not adopted becauise it w
break some historical applications.

The ability to specifyile2 as- is not historical practice; it was added for completeness.

The -v option is not historical practice, butaw considered necessary because it permitted the writing
of only those lines that do not match on the join field, as opposed ta th@ion, which prints both
lines that do and do not match. This additional facility is parallel withvtloption ofgrep.

Some historical implementationsvealeen encountered where a blank line in one of the input fdss w
considered to be the end of the file; the description in tiisme of IEEEStd 1003.1-200Hoes not
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cite this as an allwable case.

FUTURE DIRECTIONS
None.

SEE ALSO
awk, comm, sort, uniq

COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Information Technology -- Portable Operating Systemalegef?OSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In trenteof ary discrepang between this version and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpesw
group.org/unix/online.html .
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NAME
kill - terminate or signal processes
SYNOPSIS
kill -s signal_name pid..
kill -1 [ ext_statug
kill [- signal_namgpid ...
kill [- signal_numbdrpid ...
DESCRIPTION
Thekill utility shall send a signal to the process or processes specified hyi@aperand.
For eachpid operand, théill utility shall perform actions equalent to thekill () function defined in the
System Interfaces volume of IEE&td 1003.1-200talled with the following arguments:
The value of th@id operand shall be used as the argument.
The sig agument is the value specified by tseption, - signal_numbebpption, or the sig-
nal_nameoption, or by SIGTERM, if none of these options is specified.
OPTIONS

Thekill utility shall conform to the Base Definitions volume of IEESE 1003.1-2001Section 12.2,
Utility Syntax Guidelines, except that in the last wvSYNOPSIS forms, the signal_numbeiand -
signal_nameptions are usually more than a single character.

The following options shall be supported:

(The letter ell.) Write all values afignal_namesupported by the implementation, if no oper
and is gven. If anext_statusoperand is gien and it is a value of th&’ shell special parame-

ter (seeSpecial Rrametersandwait() ) corresponding to a process thaswerminated by a
signal, thesignal_namecorresponding to the signal that terminated the process shall be writ-
ten. Ifanext_statusoperand is gien and it is the unsigned decimal integer value of a signal
number the signal_namgthe symbolic constant name without BES prefix defined in the
Base Definitions volume of IEEBStd 1003.1-2001rorresponding to that signal shall be
written. Otherwise, the results are unspecified.

-s signal_name

Specify the signal to send, using one of the symbolic names defined<isighal.h> header.
Values of signal_nameshall be recognized in a case-independent fashion, withou#Ite
prefix. In addition, the symbolic name 0 shall be recognized, representing the silyral v
zero. The corresponding signal shall be sent instead of SIGTERM.

-signal_name

Equivaent to-s signal_name

-signal_number

Specify a non-rgdtiive decimal intger, signal_number representing the signal to be used
instead of SIGTERM, as th&g argument in the ééctive all to kill(). The correspondence
between integer values and gigvalue used is shown in the following table.

The effects of specifying arsignal_numbenbther than those listed in the table are undefined.

signal_number siyalue
0 0



kill(P) kill(P)

1 SGHUP

2 SGINT

3 SGQUIT
6 SGABRT
9 SGKILL
14 SIGALRM
15 SIGTERM

If the first argument is a getive integer it shall be interpreted as-asignal_numbeoption, not as a
negdive pid operand specifying a process group.

OPERANDS
The following operands shall be supported:

pid One of the following:

A decimal intger specifying a process or process group to be signaled. The process or processes
selected by posite, negdive, and zero values of thpid operand shall be as described for kilE)

function. If process number 0 is specified, all processes in the current process group shall be signaled.
For the effects of ngetive pid numbers, see thall() function defined in the System Interfacedume

of IEEE Std 1003.1-2001f the firstpid operand is ngetive, it should be preceded By-" to keep it

from being interpreted as an option.

A job control job ID (see the Base Definitiordlume of IEEE Std 1003.1-2001$ection 3.203, Job
Control Job ID) that identifies a background process group to be signaled. The job control job ID nota-
tion is applicable only for wocations ofkill in the current shelbecution environment; se8hell Exe-

cution Environment

ext_status
A decimal integer specifying a signal number or tki¢ gtatus of a process terminated by a
signal.

STDIN
Not used.

INPUT FILES
None.

ENVIRONMENT VARIABLES
The following environment variables shall affect tixecaition ofkill :

LANG Provide a default value for the internationalization variables that are unset or null. (See the
Base Definitions ®lume of IEEEStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatianiables used to determine the values of
locale categories.)

LC_ALL
If set to a non-empty string valuejenride the \alues of all the other internationalizatioariv
ables.

LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte characters in arguments).

LC_MESSAGES
Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error.

NLSRATH
Determine the location of message catalogs for the procesdii@ MESSAGES .

ASYNCHRONOUS EVENTS
Default.
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STDOUT
When thel option is not specified, the standard output shall not be used.

When the-l option is specified, the symbolic name of each signal shall be written in theirfgjlfor-
mat:

"%s%c", < signal_name, <separatop

where the signal_name is in yppercase, without th®IG prefix, and the separator shall be either a
<newline> or a <space>. For the last signal writtesgparator shall be a <newline>.

When both thel option andext_statusoperand are specified, the symbolic name of the corresponding
signal shall be written in the following format:

"%s\n", < signhal_name

STDERR
The standard error shall be used only for diagnostic messages.

OUTPUT FILES
None.

EXTENDED DESCRIPTION
None.

EXIT STATUS
The following exit values shall be returned:

0 At least one matching process was found for gadloperand, and the specified signasw
successfully processed for at least one matching process.

>0 Anerror occurred.

CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.

APPLICATION USAGE
Process numbers can be found by ugiag

The job control job ID notation is not required tonk as expected whekill is operating in itswn
utility execution environment. In either of the following examples:

nohup kill %1 &
system("kill %1");

thekill operates in a different environment and does not share thes shdirstanding of job numbers.

EXAMPLES
Any of the commands:

kill -9 100 -165
kill -s kill 100 -165
kill -s KILL 100 -165

sends the SIGKILL signal to the process whose process ID is 100 and to all processes whose process
group ID is 165, assuming the sending process has permission to send that signal to the specified pro-
cesses, and that thexist.

The System Interfaces volume of IEEEd 1003.1-2005nd this volume of IEEEStd 1003.1-2001

do not require specific signal numbers foy aignal_namesEven the - signal_numbepption prwides
symbolic (although numeric) names for signals. If a process is terminated by a signal, its exit status
indicates the signal that killed it, but the exact values are not specifie&illTheption, havever, can
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be used to map decimal signal numbers and exit statussvinto the name of a signal. The faiiog
example reports the status of a terminated job:

job
stat=$?
if [ $stat -eq 0]
then
echo job completed successfully.
elif [ $stat -gt 128 ]
then
echo job terminated by signal SIG$(kill -1 $stat).
else
echo job terminated with error code $stat.
fi
To snd the defult signal to a process group (say 123), an application should use a command similar to
one of the following:

kill -TERM -123
kill -- -123

RATIONALE
The-I option originated from the C shell, and is also implemented in émaS&ell. The C shell output
can consist of multiple output lines because the signal names daovags &t on a single line on some
terminal screens. The KornShell output also included the implementation-defined signal numbers and
was mnsidered by the standardveepers to be too ditult for scripts to parse cueniently. The
specified output format is intended not only to accommodate the historical C shell outmlsobto
permit an entirely vertical or entirely horizontal listing on systems for which this is appropriate.

An early proposal wented the name SIGNULL assagnal_namefor signal 0 (used by the System
Interfaces volume of IEEEStd 1003.1-20010 test for the existence of a process without sending it a
signal). Since theignal_namé can be used in this case unambiguouSIBNULL has been remed.

An early proposal also required symbdignal_name to be ecognized with or without th8IG pre-

fix. Historical versions okill have rot written theSIG prefix for the-l1 option and hee rot recognized

the SIG prefix on signal_name. Since neither applications portability nor ease-of-use would be
improved by requiring this extension, it is no longer required.

To avoid an ambiguity of an initial rggtive rumber agument specifying either a signal number or a
process group, IEEEStd 1003.1-200Inandates that it is\&@bys considered the former by implemen-

tations that support the XSI option. It also requires that conforming applicatisagsalse the'--"
options terminator argument when specifying a process group, unless an option is also specified.

The -s option was added in response to international interest indimg some form okill that meets
the Utility Syntax Guidelines.

The job control job ID notation is not required tonk as expected whekill is operating in itswn
utility execution environment. In either of the following examples:

nohup kill %1 &

system("kill %1");
thekill operates in a different environment and does not understanthbashell has managed its job
numbers.

FUTURE DIRECTIONS
None.

SEE ALSO
Shell Command Langga, ps, wait() , the System Interfaces volume of IEESEd 1003.1-2001,
kill (), the Base Definitions volume of IEE&td 1003.1-2001ssignal.h>
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COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Information Technology -- Portable Operating Systemalegef?OSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In trenteof ary discrepang between this version and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpesw
group.org/unix/online.html .
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NAME
link - call link function

SYNOPSIS
link filel file2

DESCRIPTION
Thelink utility shall perform the function call:

link(filel, file2);
A user may need appropriate privilege teake thelink utility.

OPTIONS
None.

OPERANDS
The following operands shall be supported:

filel  The pathname of an existing file.

file2  The pathname of the walirectory entry to be created.

STDIN
Not used.

INPUT FILES
Not used.

ENVIRONMENT VARIABLES
The following environment variables shall affect tixeoaition oflink:

LANG Provide a default value for the internationalization variables that are unset or null. (See the
Base Definitions ®lume of IEEEStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatianiables used to determine the values of
locale categories.)

LC_ALL
If set to a non-empty string valuejenride the \alues of all the other internationalizatioariv
ables.

LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte characters in arguments).

LC_MESSAGES

Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error.

NLSRATH
Determine the location of message catalogs for the procesdii@ MESSAGES .

ASYNCHRONOUS EVENTS
Default.

STDOUT
None.

STDERR
The standard error shall be used only for diagnostic messages.

OUTPUT FILES
None.
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EXTENDED DESCRIPTION
None.

EXIT STATUS

The following exit values shall be returned:

0 Successful completion.

>0 Anerror occurred.

CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.

APPLICATION USAGE
None.

EXAMPLES
None.

RATIONALE
None.

FUTURE DIRECTIONS
None.

SEE ALSO

In, unlink() , the System Interfaces volume of IEESd 1003.1-2001link()

COPYRIGHT

Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-

link(P)

tion, Standard for Information Technology -- Portable Operating Systemalegef?OSIX), The Open

Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-

ics Engineers, Inc and The Open Group. In trenteof ary discrepang between this version and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can

group.org/unix/online.html .

be obtained online at

httpdfvemw
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NAME
In - link files

SYNOPSIS
In [-fs] source_file taget_file

In [-fs] source_file.. target_dir

DESCRIPTION
In the first synopsis form, tHa utility shall create a e directory entry (link) at the destination path
specified by thearget_file operand. If thes option is specified, a symbolic link shall be created for the
file specified by thesource_fileoperand. This first synopsis form shall be assumed when the final oper
and does not name an existing directory; if more thandperands are specified and the final is not an
existing directoryan aror shall result.

In the second synopsis form, tlmeutility shall create a ve directory entry (link), or if thes option is
specified a symbolic link, for each file specified bgoarce_fileoperand, at a destination path in the
existing directory named btarget_dir.

If the last operand specifies axigting file of a type not specified by the System Interfaces volume of
IEEE Std 1003.1-2001he behavior is implementation-defined.

The corresponding destination path for eaotirce_fileshall be the concatenation of the target direc-
tory pathname, a slash charactad the last pathname component of $barce_file The second syn-
opsis form shall be assumed when the final operand names an existing directory.

For eachsource _file
If the destination path exists: <ol type="a">

If the -f option is not specifiedn shall write a diagnostic message to standard ,etorothing more
with the currensource_fileand go on to apremainingsource_files

Actions shall be performed egalent to theunlink() function defined in the System Intecés wlume
of IEEE Std 1003.1-2001called usinglestinationas thepathargument. If this &ils for ary reason|n
shall write a diagnostic message to standard,efcomthing more with the curresburce_fileand go
on to aty remainingsource_files

If the -s option is specifiedn shall create a symbolic link named by the destination path and containing
as its pathnamsource_file Theln utility shall do nothing more witeource_fileand shall go on to gn
remaining files.

If source_fileis a symbolic link, actions shall be performed gdent to thelink() function using the
object thatsource_filereferences as thgathlagument and the destination path aspgath2argument.
Theln utility shall do nothing more witBource_fileand shall go on to gremaining files.

Actions shall be performed egualent to thelink() function defined in the System Interfaces volume of
IEEE Std 1003.1-200aisingsource_fileas thepathlargument, and the destination path aspghth?2
argument.

OPTIONS
The In utility shall conform to the Base Definitions volume of IEESE 1003.1-2001$ection 12.2,
Utility Syntax Guidelines.

The following option shall be supported:

-f Force existing destination pathnames to be nestido dlow the link.
-S Create symbolic links instead of hard links.
OPERANDS

The following operands shall be supported:

source_file
A pathname of a file to be linked. If thgoption is specified, no restrictions on the type of file
or on its &istence shall be made. If thgoption is not specified, whether a directory can be
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linked is implementation-defined.
target_file
The pathname of the wedirectory entry to be created.
target_dir
A pathname of an existing directory in which thevrdirectory entries are created.

STDIN
Not used.

INPUT FILES
None.

ENVIRONMENT VARIABLES
The following environment variables shall affect tlxecaition ofln:

LANG Provide a default value for the internationalization variables that are unset or null. (See the
Base Definitions ®lume of IEEEStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatianiables used to determine the values of
locale categories.)

LC_ALL

If set to a non-empty string valuejenride the \alues of all the other internationalizatioariv
ables.

LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte characters in arguments).

LC_MESSAGES

Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error.

NLSRATH
Determine the location of message catalogs for the procesdii@ MESSAGES .

ASYNCHRONOUS EVENTS
Default.

STDOUT
Not used.

STDERR
The standard error shall be used only for diagnostic messages.

OUTPUT FILES

None.
EXTENDED DESCRIPTION
None.
EXIT STATUS
The following exit values shall be returned:
0 All the specified files were linked successfully.
>0 Anerror occurred.

CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.

APPLICATION USAGE
None.
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EXAMPLES
None.

RATIONALE
Some historic versions d¢f (including the one specified by the SVID) unlink the destination file, if it
exists, by default. If the mode does not permit writing, these versions prompt for confirmation before
attempting the unlink. In thesensions thef option cause# not to attempt to prompt for confirma-
tion.

This allavs In to succeed in creating links when the target file already exigtsjfahe file itself is not
writable (although the directory must be). Early proposals specified this functionality.

This wlume of IEEEStd 1003.1-2008oes not alle theln utility to unlink existing destination paths
by default for the following reasons:

TheIn utility has historically been used to pide locking for shell applications, a usage that
is incompatible witdn unlinking the destination path by @eft. There was no corresponding
technical advantage to adding this functionality.

This functionality gveln the ability to destrg the link structure of files, which changes the
historical behavior ofin.

This functionality is easily replicated with a combinationrafandin.

It is not historical practice in mgrsystems; BSD and BSD-dged systems do not support
this behaior. Unfortunately whichever behavior is selected can cause scripts writt&pest-
ing the other behavior to fail.

It is preferable thaln perform in the same manner as lim() function, which does not per
mit the target to exist already.

This volume of IEEEStd 1003.1-200tetains thef option to provide support for shell scripts depend-
ing on the SVID semantics. It seems likely that shell scripts would not be written to handle prompting
by In and would therefore la pecified thef option.

The -f option is an undocumented feature of gnhistorical versions of thén utility, alowing linking
to directories. These versions require modification.

Early proposals of thisolume of IEEE Std 1003.1-2004lso required ai option, which behaed like
the -i options incp and my, prompting for confirmation before unlinking existing files. This was not
historical practice for thin utility and has been omitted.

FUTURE DIRECTIONS
None.

SEE ALSO
chmod) , find, pax, rm, the System Interfaces volume of IEEEd 1003.1-2001ink(), unlink()

COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Information Technology -- Portable Operating Systemalegef?OSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In trenteof ary discrepang between this version and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpesw
group.org/unix/online.html .
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NAME
logname - return the useirbgin name

SYNOPSIS
logname

DESCRIPTION
The lognameutility shall write the uses' login name to standard output. The login name shall be the
string that would be returned by tlgetlogin() function defined in the System Interfaces volume of
IEEE Std 1003.1-2001Under the conditions where tlgetlogin() function would &il, the logname
utility shall write a diagnostic message to standard error and exit with a non-zero exit status.

OPTIONS
None.

OPERANDS
None.

STDIN
Not used.

INPUT FILES
None.

ENVIRONMENT VARIABLES
The following environment variables shall affect tixecaition oflogname

LANG Provide a default &lue for the internationalization variables that are unset or null. (See the
Base Definitions volume of IEEBStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatiamiables used to determine the values of
locale categories.)

LC_ALL
If set to a non-empty stringalue, werride the values of all the other internationalizatiani-v
ables.

LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte characters in arguments).

LC_MESSAGES
Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error.

NLSRATH
Determine the location of message catalogs for the procesdi@ MESSAGES .

ASYNCHRONOUS EVENTS
Default.

STDOUT
Thelognameutility output shall be a single line consisting of the uslgin name:

"%s\n", < login name

STDERR
The standard error shall be used only for diagnostic messages.

OUTPUT FILES
None.

EXTENDED DESCRIPTION
None.
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EXIT STATUS
The following exit values shall be returned:

0 Successful completion.

>0 Anerror occurred.

CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.

APPLICATION USAGE
The logname utility explicitly ignores theLOGNAME ernvironment variable because vimonment
changes could produce erroneous results.

EXAMPLES
None.

RATIONALE
The passwdfile is not listed as required because the implementation nvaydier means of mapping
login names.

FUTURE DIRECTIONS
None.

SEE ALSO
id , who, the System Interfaces volume of IEEEd 1003.1-2001getlogin()

COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Informationethnology -- Portable Operating System Interface (POSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In tremteof ary discrepang between this &rsion and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpesw
group.org/unix/online.html .
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NAME

Is - list directory contents
SYNOPSIS

Is [-CFRacdilgrtul][-H | -L J[-fgmnopsx][ file...]
DESCRIPTION

For each operand that names a file of a type other than directory or symbolic link to a ditestuayl

write the name of the file as well asyamequested, associated informatioRor each operand that
names a file of type directorg shall write the names of files contained within the directory as well as
ary requested, associated information. If one of-theF, or -1 options are specified, and one of thie

or -L options are not specified, for each operand that names a file of type symbolic link to a directory
Is shall write the name of the file as well ay aequested, associated information. If none oftheF,

or -I options are specified, or thel or -L options are specified, for each operand that names a file of
type symbolic link to a directoris shall write the names of files contained within the directory as well
as ay requested, associated information.

If no operands are specifidd,shall write the contents of the current directdfynore than one oper
and is specifieds shall write non-directory operands first; it shall sort directory and non-directory op-
erands separately according to the collating sequence in the current locale.

Thels utility shall detect infinite loops; that is, entering a previously visited directory that is an ancestor
of the last file encountered. When it detects an infinite lisghall write a diagnostic message to stan-
dard error and shall either re®pits position in the hierargtor terminate.

OPTIONS
The Is utility shall conform to the Base Definitions volume of IEESE 1003.1-2001S$ection 12.2,
Utility Syntax Guidelines.

The following options shall be supported:

-C Write multi-text-column output with entries sorted down the columns, according to the collat-
ing sequence. The number oktteolumns and the column separator characters are unspeci-
fied, but should be adapted to the nature of the output device.

-F Do not follov symbolic links named as operands unless-theor -L options are specified.
Write a slash ' ) immediately after each pathname that is a directorysterisk (*' ) after
each that is>ecutable, a vertical bar’[ ) after each that is a FIFO, and an at sig@( )
after each that is a symbolic link. For other file types, other symbols may be written.

-H If a symbolic link referencing a file of type directory is specified on the commands|stel|
evduate the file information and file type to be those of the file referenced by the link, and not
the link itself; havever, Is shall write the name of the link itself and not the file referenced by
the link.

-L Evaluate the file information and file type for all symbolic links (whether named on the com-
mand line or encountered in a file hierafcto be those of the file referenced by the link, and
not the link itself; havever, Is shall write the name of the link itself and not the file referenced
by the link. WhenL is used with-l, write the contents of symbolic links in the long format
(see the STDOUT section).

-R Recursvely list subdirectories encountered.

-a Write out all directory entries, including those whose namgmhweith a period (.’ ). Entries
beginning with a period shall not be written out unless explicitly referencedatbption is
supplied, or an implementation-defined condition shall cause them to be written.

-C Use time of last modification of the file status information (sggs/stat.h>in the System
Interfaces volume of IEEEStd 1003.1-2001instead of last modification of the file itself for
sorting (-t) or writing ( -1).

-d Do not follow symbolic links named as operands unless-Hher -L options are specified. Do
not treat directories ddérently than other types of files. The use-dfwith -R produces
unspecified results.
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-f Force each argument to be interpreted as a directory and list the name found in each slot. This
option shall turn df-l, -t, -s, and -r, and shall turn ona; the order is the order in which
entries appear in the directory.

-g The same ad, except that the owner shall not be written.

-i For each file, write the files file serial number (sestaf)) in the System Interfaces volume of
IEEE Std 1003.1-2001).

-l (The letter ell.) Do not follr symbolic links named as operands unless-ther -L options
are specified. Write out in long format (see the STDOUT section). WHef) is specified,
-1 (one) shall be assumed.

-m Stream output format; list files across the page, separated by commas.

-n The same ad, except that thewner’s UID and GID numbers shall be written, rather than the
associated character strings.

-0 The same ad, except that the group shall not be written.

-p Write a slash (' ) after each filename if that file is a directory.

-q Force each instance of non-printable filename characters and <tab>s to be written as the ques-

tion-mark ('?’ ) characterimplementations may provide this option byai#f if the output is
to a terminal device.

-r Reverse the order of the sort to gevesse collating sequence or oldest first.

-S Indicate the total number of file system blocks consumed by each file displayed. The block
size is implementation-defined. <img src="../images/opt-end.gif" alt="[Option End}' bor
der="0">

-t Sort with the primary &y being time modified (most recently modified first) and the sec-

ondary ley keing filename in the collating sequence.

-u Use time of last access (segys/stat.h3 instead of last modification of the file for sorting (
-t) or writing ( -1).

-X The same asC, except that the multi-té-column output is produced with entries sorted
across, rather than down, the columns.

-1 (The numeric digit one.) Force output to be one entry per line.

Specifying more than one of the options in the feitg mutually-eclusive pairs shall not be consid-
ered an errorC and-I (ell), -m and-I (ell), -x and-I (ell), -C and-1 (one),-H and-L, -c and-u. The
last option specified in each pair shall determine the output format.

OPERANDS
The following operand shall be supported:

file A pathname of a file to be written. If the file specified is not found, a diagnostic message shall
be output on standard error.

STDIN
Not used.

INPUT FILES
None.

ENVIRONMENT VARIABLES
The following environment variables shall affect tiecaition ofls:

COLUMNS
Determine the usex’preferred column position width for writing multiple text-column output.
If this variable contains a string representing a decimagantehe Is utility shall calculate
how mary pathname text columns to write (se@) based on the width provided. GOL-
UMNSis not set or imalid, an implementation-defined number of column positions shall be
assumed, based on the implementasidnowvledge of the output device. The column width
chosen to write the names of files iry@iven directory shall be constant. Filenames shall not
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be truncated to fit into the multiple text-column output.

LANG Provide a default value for the internationalization variables that are unset or null. (See the
Base Definitions ®lume of IEEEStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatianiables used to determine the values of
locale categories.)

LC_ALL
If set to a non-empty string valuejenride the \alues of all the other internationalizatioariv
ables.

LC_COLLATE

Determine the locale for character collation information in determining the pathname collation
sequence.

LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte charactergyumreants) and which characters
are defined as printable (character clagst).

LC_MESSAGES
Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error.

LC_TIME
Determine the format and contents for date and time strings writtisn by

NLSRATH
Determine the location of message catalogs for the procesdii@ MESSAGES .

TZ Determine the timezone for date and time strings writtedsbyf TZ is unset or null, an
unspecified default timezone shall be used.

ASYNCHRONOUS EVENTS

Default.

STDOUT

The default format shall be to list one entry per line to standard outputdéptiens are to terminals
or when one of theC, -m, or -x options is specified. If the output is to a terminal, the format is
implementation-defined.

When-m is specified, the format used shall be:

"%s, %s, ...\n", <filenameZ®, <flename2
where the largest number of filenames shall be written without exceeding the length of the line.

If the -i option is specified, the filefile serial number (seesys/stat.h3 shall be written in the folla-
ing format before another output for the corresponding entry:

%u ", <file serial number

If the -l option is specified without , the following information shall be written:

"%s %u %s %s %u %s %s\n", < file mode, <number of links,
<owner namg, <group nameg, <number of bytes in the fitg
<date and time, <pathname

If the file is a symbolic link, this information shall be about the link itself and gaghxame field
shall be of the form:

"%s -> %s", < pathname of link, <contents of link
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If both -l and-L are specified, the following information shall be written:

"%s %u %s %s %u %s %s\n", < file mode, <number of links,
<owner namg, <group name, <number of bytes in the fite
<date and time, <pathname of link

where all fields exceptpathname of link shall be for the file resolved from the symbolic link.

The -g, -n, and -0 options use the same format 4sbut with omitted items and their associated
<blank>s. See the OPTIONS section.

In both the preceding forms, if <owner name or <group name cannot be determined, or-fi is
given, they shall be replaced with their associated numeric values using the femnat

The <date and time field shall contain the appropriate date and timestamp of when theafiléast
modified. In the POSIX locale, the field shall be the et of the output of the folleing datecom-
mand:

date "+%b %e %H:%M"

if the file has been modified in the last six months, or:

date "+%b %e %Y"

(where twp <space>s are used betwede and%Y ) if the file has not been modified in the last six
months or if the modification date is in the future, except that, in both cases, the final <newline> pro-
duced bydateshall not be included and the output shall be as iflttecommand werexecuted at the

time of the last modification date of the file rather than the current time. Whe@ tiéME locale cat-

egory is not set to the POSIX locale, a different format and order of presentation of this field may be
used.

If the file is a character special or block special file, the size of the file may be replaced with implemen-
tation-defined information associated with the device in question.

If the pathname was specified afl@operand, it shall be written as specified.

The file mode written under the -g, -n, and-o options shall consist of the following format:

"%C%Ss%S%s%C", < entry type, <owner permissions
<group permissiors, <other permissiorns,
<optional alternate access method ftag

The <optional alternate access methodgftashall be a single <space> if there is no alternate or
additional access control method associated with the file; otherwise, a printable character shall be used.

The <entry type character shall describe the type of file, as follows:

d Directory.
b Block special file.
c Character special file.

[ (ell) Symboliclink.
p FIFO.

- Regular file.

Implementations may add other characters to this list to represent other implementation-defined file
types.
The next three fields shall be three characters each:
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<owner permissions
Permissions for the file owner class (see the Base Definitiookimg of
IEEE Std 1003.1-200FKection 4.4, File Access Permissions).
<group permissiors
Permissions for the file group class.
<other permissions
Permissions for the file other class.
Each field shall ha tree character positions:
If 'r’ , the file is readable; it , the file is not readable.
If 'w’ , the file is writable; if-’ , the file is not writable.
The first of the following that applies:
S If in <owner permissions the file is not wecutable and set-user-ID mode is set. If in
<group permissiors the file is not xecutable and set-group-ID mode is set.
S If in <owner permissions the file is ®&ecutable and set-user-ID mode is set. If in
<group permissiorns the file is gecutable and set-group-ID mode is set.
T If in <other permissionsand the file is a directorgearch permission is not granted to others,
and the restricted deletion flag is set.
t If in <other permissiors and the file is a directorysearch permission is granted to others,
and the restricted deletion flag is set.
X The file is &ecutable or the directory is searchable.
- None of the attributes 68’ ,’s’ ,'T’ ,’t’ , or X’ applies.
Implementations may add other characters to this list for the third character position. Such additions
shall, havever, be written in lowercase if the file isxecutable or searchable, and in uppercase if it is
not.
If any of the-l, -g, -n, -0, or -s options is specified, each list of files within the directory shall be pre-
ceded by a status line indicating the number of file system blocks occupied by files in the directory in
512-byte units, rounded up to the next integral number of units, if necdsstmy POSIX locale, the
format shall be:
"total %u\n", < number of units in the directory
If more than one directorpr a @mbination of non-directory files and directories are written, either as
a result of specifying multiple operands, or tfi option, each list of files within a directory shall be
preceded by:
"\n%s:\n", < directory name
If this string is the first thing to be written, the first <newline> shall not be written. This output shall
precede the number of units in the directory.
If the -s option is gven, each file shall be written with the number of blocks used by the file. Along
with -C, -1, -m, or -X, the number and a <space> shall precede the filename;gyith-n, or -0, they
shall precede each line describing a file.
STDERR

The standard error shall be used only for diagnostic messages.
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OUTPUT FILES

EXIT STATUS

None.
EXTENDED DESCRIPTION
None.
The following exit values shall be returned:
0 Successful completion.
>0 Anerror occurred.

CONSEQUENCES OF ERRORS

Default.

The following sections arinformative.

APPLICATION USAGE

Many implementations use the equal sigr’() to denote sockets bound to the file system for-the
option. Similarly mary historical implementations use the character to denote sockets as the entry
type characters for théoption.

It is difficult for an application to usevery part of the file modes field & -1 in a portable manner
Certain file types andxecutable bits are not guaranteed to be exactly as shown, as implementations
may hae exensions. Applicationsan use this field to pass directly to a user printout or prorapt, b
actions based on its contents should generally be deferred, insteadesiutikty.

The output ofls (with the -l and related options) contains information that logically could be used by
utilities such axhmodandtouchto restore files to a known state. whwer, this information is pre-

sented in a format that cannot be used directly by those utilities or be easily translated into a format that
can be used. A character has been added to the end of the permissions string so that applications at least
have an indication that themay be working in an area $helo not understand instead of assuming that

they can translate the permissions string into something that can be used. Future issues or related docu-
ments may define one or more specific characters to be used basddrentditandard additional or
alternatve access control mechanisms.

As with mary of the utilities that deal with filenames, the outputsdbr multiple files or in one of the

long listing formats must be used carefully on systems where filenames can contain embedded white
space. Systems and system administrators should institute policies and user training to limit the use of
such filenames.

The number of disk blocks occupied by the file that it repa@ities depending on underlying file sys-

tem type, block size units reported, and the method of calculating the number of blocks. On some file
system types, the number is the actual number of blocks occupied by the file (counting indirect blocks
and ignoring holes in the file); on others it is calculated based on the file size (usually making an
allowance for indirect blocks, but ignoring holes).

EXAMPLES

An example of a small directory tree being fully listed viétHaRF ain the POSIX locale:

total 11

drwxr-xr -x 3hlj  prog 64Jul 412:07 ./
drwxrwxrwx 4 hlj  prog 3264Jul 4 12:09 ../
drwxr-xr -x 2hlj  prog 48Jul 4 12:07 b/
-rwxr--r -- 1hlj  prog 572Jul 4 12:07 foo*

a/b:

total 4

drwxr-xr -x 2hlj  prog 48Jul 4 12:07 ./
drwxr-xr -x 3hlj  prog 64Jul 412:07 ../
-rw-r--r -- 1hlj  prog 700Jul 4 12:07 bar
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RATIONALE
Some historical implementations of ttseutility show al entries in a directory except dot and dot-dot
when a superuseniakes Is without specifying thea option. When "normal” usersvioke Is without
specifying-a, they should not see information aboutyafiles with names beginning with a period
unless thg were named afie operands.

Implementations are expected to/&tae arbitrary depths when processing-fR@ption. The only lim-
itation on depth should be based on running out gbighl storage for keeping track of unvieesed
directories.

The -1 (one) option was historically found in BSD and BSD-detiimplementations onlylt is
required in this volume of IEEEStd 1003.1-200%0 that conforming applications might ensure that
output is one entry per lineyen if the output is to a terminal.

Generally this volume of IEEEStd 1003.1-2001s silent about what happens when options arengi
multiple times. In the cases €, -, and -1, howeva, it does specify the results of theseedapping
options. Sincds is one of the most aliased commands, it is important that the implementation perform
intuitively. For example, if the alias were:

alias Is="Is -C"
and the user typdd -1, single-text-column output should result, not an error.

The BSDIs provides a-A option (like -a, but dot and dot-dot are not written out). The smafiedénce
from -a did not seem important enough to require both.

Implementations may makq the default for terminals to prent trojan horse attacks on terminals
with special escape sequences. This is not required because:

Some control characters may be useful on some terminals; for example, a system might write
them as\001" or"A" .

Special behavior for terminals is not nedet to applications portability.

An early proposal specified that the optional alternate access method flag had' td tieere was an
alternate access method used on the file or <space> if there was not. This was changed to be <space> if
there is not and a single printable character if there is. This was done for three reasons:

There are historical implementations using characters othertthan

There are implementations that vary this character used in that position to distinguish betveemsn v
alternate access methods in use.

The standard delopers did not wnt to preclude future specifications that might need a way to specify
more than one alternate access method.

Nonetheless, implementations providing a single alternate access method are encouraged.to use

In an early proposal, the units used to specify the number of blocks occupied by files in a directory in
anIs -l listing were implementation-defined. This was because BSD systarashB#orically used
1024-byte units and System V systemsehbstorically used 512-byte units. It was pointed out by
BSD developers that their system has used 512-byte units in some places and 1024-byte units in other
places. (System V has consistently used 512.) Therefore, this volume ofSEEE003.1-200Lsu-

ally specifies 512. Future releases of BSD are expected to consistenitie@d2 bytes as a defit

with a way of specifying 1024-byte units where appropriate.

The date and time field in the-I format is specified only for the POSIX locale. As noted, the format
can be different in other locales. No mechanism for defining this is present inothimevof

IEEE Std 1003.1-2008s the appropriate vehicle is a messaging system; that is, the format should be
specified as a "message".

FUTURE DIRECTIONS
The-s uses implementation-defined units and cannot be used portably; it may bewtrtihdafuture
version.

SEE ALSO
chmod) , find , the System Inteaices volume of IEEEStd 1003.1-2001staf), the Base Definitions
volume of IEEE Std 1003.1-2001ssys/stat.h>
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COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Information Technology -- Portable Operating Systemalegef?OSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In trenteof ary discrepang between this version and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpesw
group.org/unix/online.html .
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NAME
mkdir - male drectories

SYNOPSIS
mkdir [-p][-m modé dir...

DESCRIPTION
Themkdir utility shall create the directories specified by the operands, in the order specified.

For eachdir operand, thenkdir utility shall perform actions eqealent to themkdir() function defined
in the System Interfaces volume of IEEFd 1003.1-2001called with the following arguments:

Thedir operand is used as thathargument.

The value of the bitwise-inclug OR of S IRWXU, S _IRWXG, and S_IR/XO is used as thmode
argument. (If them option is specified, thenodeoption-argumentwerrides this default.)

OPTIONS
The mkdir utility shall conform to the Base Definition®lume of IEEEStd 1003.1-2001Section
12.2, Utility Syntax Guidelines.

The following options shall be supported:

-m mode
Set the file permission bits of thewlg-created directory to the specifiedodevalue. The
modeoption-agument shall be the same as thedeoperand defined for thehmodautility. In
the symbolic_modestrings, theop characters+ and’-’ shall be interpreted relag © an
assumed initial mode @& rwx; '+’ shall add permissions to the default mddeshall delete
permissions from the default mode.

-p Create ay missing intermediate pathname components.

For eachdir operand that does not name aiseng directory effects equialent to those caused by the
following command shall occur:

mkdir -p -m $(umask -S),u+wx $(dirnamedir) & &
mkdir [-m modég dir

where them modeoption represents that option supplied to the originaldation ofmkdir, if any.

Eachdir operand that names an existing directory shall be ignored without error.

OPERANDS
The following operand shall be supported:

dir A pathname of a directory to be created.

STDIN
Not used.

INPUT FILES
None.

ENVIRONMENT VARIABLES
The following environment variables shall affect tixecaition ofmkdir.

LANG Provide a default value for the internationalization variables that are unset or null. (See the
Base Definitions ®lume of IEEEStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatianiables used to determine the values of
locale categories.)

LC_ALL
If set to a non-empty string valuejenride the \alues of all the other internationalizatioariv
ables.
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LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte characters in arguments).

LC_MESSAGES
Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error.

NLSRATH
Determine the location of message catalogs for the procesdii@ MESSAGES .

ASYNCHRONOUS EVENTS
Default.

STDOUT
Not used.

STDERR
The standard error shall be used only for diagnostic messages.

OUTPUT FILES
None.

EXTENDED DESCRIPTION
None.

EXIT STATUS
The following exit values shall be returned:

0 All the specified directories were created successfully orptogption was specified and all
the specified directories weexist.

>0 Anerror occurred.

CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.

APPLICATION USAGE
The default file mode for directories & rwx (777 on most systems) with selected permissions
removed in accordance with the file mode creation mask. For intermediate pathname components cre-
ated bymkdir, the mode is the deflt modified byu+ wx so that the subdirectories camays be cre-
ated rgardless of the file mode creation mask; iffeliént ultimate permissions are desired for the
intermediate directories, thean be changed afterwards wahmod

Note that some of the requested directories mag been createdven if an eror occurs.

EXAMPLES
None.

RATIONALE
The System \m option was included to control the file mode.

The System \fp option was included to createyaneeded intermediate directories and to complement
the functionality provided bymdir for removing directories in the path prefix asytlhhecome empty
Because no error is produced ifyapath component already exists, the option is also useful to
ensure that a particular directory exists.

The functionality ofmkdir is described substantially through a reference tartkeir() function in the
System Interfaces volume of IEE&td 1003.1-2001For example, by default, the mode of the direc-
tory is affected by the file mode creation mask in accordance with the specified behaviankditfje
function. In this vay, there is less duplication of effort required for describing details of the directory
creation.

FUTURE DIRECTIONS
None.
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SEE ALSO
chmod) , rm, rmdir() , umask) , the System Interfaces volume of IEEFEd 1003.1-2001Imkdir()

COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Information Technology -- Portable Operating Systemalegef?OSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In trenteof ary discrepang between this version and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpenw
group.org/unix/online.html .



mkfifo(P) mkfifo(P)

NAME
mkfifo - malke HFO special files

SYNOPSIS
mkfif o [-m mod4 file...

DESCRIPTION
Themkfifoutility shall create the FIFO special files specified by the operands, in the order specified.

For eachfile operand, thenkfifoutility shall perform actions equalent to themkfifd) function defined
in the System Interfaces volume of IEEFd 1003.1-2001called with the following arguments:

Thefile operand is used as tpathargument.

The value of the bitwise-inclug@ CR of S IRUSR, S IWUSR, S_IRGRB IWGRR S IROTH, and
S_IWOTH is used as thenodeargument. (If them option is specified, the value of thefifq) mode
argument is unspecified,ubthe FIFO shall at no time V& permissions less restricé than the-m
modeoption-argument.)

OPTIONS

The mkfifo utility shall conform to the Base Definitions volume of IEEE 1003.1-2001Section
12.2, Utility Syntax Guidelines.

The following option shall be supported:

-m mode
Set the file permission bits of the newly-created FIFO to the spewifiedvalue. Themode
option-agument shall be the same as thedeoperand defined for thehmod utility. In the
symbolic_modstrings, theop characterst+’ and’-’ shall be interpreted rela# o an asumed
initial mode ofa= rw.

OPERANDS
The following operand shall be supported:

file A pathname of the FIFO special file to be created.

STDIN
Not used.

INPUT FILES
None.

ENVIRONMENT VARIABLES
The following environment variables shall affect tixecaition ofmkfifa

LANG Provide a default value for the internationalization variables that are unset or null. (See the
Base Definitions ®lume of IEEEStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatianiables used to determine the values of
locale categories.)

LC_ALL
If set to a non-empty string valuejenride the \alues of all the other internationalizatioariv
ables.
LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte characters in arguments).
LC_MESSAGES
Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error.
NLSRATH
Determine the location of message catalogs for the procesdii@ MESSAGES .
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ASYNCHRONOUS EVENTS
Default.

STDOUT
Not used.

STDERR
The standard error shall be used only for diagnostic messages.

OUTPUT FILES

None.
EXTENDED DESCRIPTION
None.
EXIT STATUS
The following exit values shall be returned:
0 All the specified FIFO special files were created successfully.
>0 Anerror occurred.

CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.

APPLICATION USAGE
None.

EXAMPLES
None.

RATIONALE
This utility was added to permit shell applications to create FIFO special files.

The -m option was added to control the file mode, for consigtevith the similar functionality pro-
vided by themkdir utility.

Early proposals included-a option similar to thenkdir -p option that created intermediate directories
leading up to the FIFO specified by the final component. This wasedrbecause it is not commonly
needed and is not common practice with similar utilities.

The functionality ofmkfifois described substantially through a reference tartkigq) function in the
System Interfaces volume of IEE&td 1003.1-2001For example, by dedult, the mode of the FIFO
file is affected by the file mode creation mask in accordance with the specifi@ibbefizghe mkfifq)
function. In this vay, there is less duplication of effort required for describing details of the file cre-
ation.

FUTURE DIRECTIONS
None.

SEE ALSO
chmod) , umask) , the System Interfaces volume of IEESd 1003.1-2001Imkfifd)

COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Informationethnology -- Portable Operating System Interface (POSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In tremteof ary discrepang between this &rsion and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpesw
group.org/unix/online.html .
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NAME
myv - move files

SYNOPSIS
mv [-fi] source_file taget_file

mv [-fi] source_file.targe_file

DESCRIPTION
In the first synopsis form, thav utility shall move the file named by thsource_fileoperand to the des-
tination specified by thearget_file. This first synopsis form is assumed when the final operand does not
name an existing directory and is not a symbolic link referring to an existing directory.

In the second synopsis formmy shall mae each file named by aource_fileoperand to a destination
file in the existing directory named by tte¥get_dir operand, or referencedtdrget_dir is a symbolic
link referring to an existing directarffhe destination path for easburce_fileshall be the concatena-
tion of the target directorysingle slash charactend the last pathname component ofgbarce_file
This second form is assumed when the final operand names an existing directory.

If any operand specifies arxisting file of a type not specified by the System Interfaces volume of
IEEE Std 1003.1-2001he behavior is implementation-defined.

For eachsource_filehe following steps shall be taken:

If the destination path exists, tHeoption is not specified, and either of the following conditions is true:
<ol type="a">

The permissions of the destination path do not permit writing and the standard input is a terminal.
The-i option is specified.

the mv utility shall write a prompt to standard error and read a line from standard input. If the response
is not afirmative, mv shall do nothing more with the curresturce_fileand go on to anremaining
source_fils.

The mv utility shall perform actions equalent to therenamé) function defined in the System Inter
faces volume of IEEEStd 1003.1-2001called with the following arguments: <ol type="a">

Thesource_fileoperand is used as tbi& argument.
The destination path is used as tieevargument.

If this succeedsmv shall do nothing more with the curresturce_fileand go on to anremaining
source_fils. If this fails for ag reasons other than those described forthneo [EXDEV] in the Sys-
tem Interfaces volume of IEEStd 1003.1-2001mv shall write a diagnostic message to standard
error, do rothing more with the curressburce_fileand go on to ajpremainingsource_fils.

If the destination pathxeésts, and it is a file of type directory asdurce_fileis not a file of type direc-
tory, or it is a fle not of type directory ansource_filds a file of type directorymv shall write a diag-
nostic message to standard erdo rothing more with the currergource file and go on to an
remainingsource_fils.

If the destination pathxésts,mvshall attempt to remve it. If this fails for ay reasonmvshall write a
diagnostic message to standard erdor rothing more with the currersiource_file and go on to ay
remainingsource_fils.

The file hierarck rooted insource_fileshall be duplicated as a file hierayaiooted in the destination
path. Ifsource_fileor ary of the files belw it in the hierarcii are symbolic links, the links themsels
shall be duplicated, including their contents, rather thanfiées to which the refer The folloving
characteristics of each file in the file hierarshall be duplicated:

The time of last data modification and time of last access
The user ID and group 1D
The file mode

If the user ID, group ID, or file mode of agrdar file cannot be duplicated, the file mode bits S_ISUID



mv(P) mv(P)

and S_ISGID shall not be duplicated.

When files are duplicated to another file system, the implementation may require that the process
invoking mvhas read access to each file being duplicated.

If the duplication of the file hierargifails for ary reasonmvshall write a diagnostic message to stan-
dard errordo rothing more with the curreisburce_fileand go on to anremainingsource_fils.

If the duplication of the file characteristical$§ for ary reasonmv shall write a diagnostic message to
standard errotbut this failure shall not causevto modify its exit status.

The file hierarcit rooted insource_fileshall be remeed. If this fails for ag reasonmv shall write a
diagnostic message to the standard ed@rothing more with the curresburce_fileand go on to ay
remainingsource_fils.

OPTIONS
The mv utility shall conform to the Base Definitionslume of IEEEStd 1003.1-2001Section 12.2,
Utility Syntax Guidelines.

The following options shall be supported:

-f Do not prompt for confirmation if the destination path exists; previous occurrence of the
-i option is ignored.

[ Prompt for confirmation if the destination path existsy Amevious occurrence of thef
option is ignored.

Specifying more than one of thior -i options shall not be considered an erfidre last option speci-
fied shall determine the behaviorrof

OPERANDS
The following operands shall be supported:

source_file
A pathname of a file or directory to be wvad.

target_file
A new pathname for the file or directory being ved.
target_dir
A pathname of an existing directory into which towadhe input files.

STDIN
The standard input shall be used to read an input line in response to each prompt specified in the
STDERR section. Otherwise, the standard input shall not be used.

INPUT FILES
The input files specified by eashurce_fileoperand can be of wfile type.

ENVIRONMENT VARIABLES
The following environment variables shall affect tlxecaition ofmv.

LANG Provide a default value for the internationalization variables that are unset or null. (See the
Base Definitions ®lume of IEEEStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatianiables used to determine the values of
locale categories.)

LC_ALL
If set to a non-empty string valuejenride the \alues of all the other internationalizatioariv
ables.

LC_COLLATE

Determine the locale for the behavior of ranges,\@pnce classes, and multi-character col-
lating elements used in the extended regubgression defined for thgesexpr locale
keyword in theLC_MESSAGESategory.
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LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte characters in arguments and input files), the
behaior of character classes used in the extendgdlae expression defined for tyesexpr
locale leyword in theLC_MESSAGES8ategory.

LC_MESSAGES
Determine the locale for the processing diriaative responses that should be used fecf
the format and contents of diagnostic messages written to standard error.

NLSRATH
Determine the location of message catalogs for the procesdii@ MESSAGES .

ASYNCHRONOUS EVENTS
Default.

STDOUT
Not used.

STDERR
Prompts shall be written to the standard error under the conditions specified in the DESCRIPTION sec-
tion. The prompts shall contain the destination pathname, but their format is otherwise unspecified.
Otherwise, the standard error shall be used only for diagnostic messages.

OUTPUT FILES
The output files may be of wfile type.

EXTENDED DESCRIPTION
None.

EXIT STATUS
The following exit values shall be returned:

0 All input files were meed successfully.

>0 Anerror occurred.

CONSEQUENCES OF ERRORS
If the copying or reme@al of source_fileis prematurely terminated by a signal or ermav may leae a
partial copy of source_fileat the source or destination. Time utility shall not modify bothsource_file
and the destination path simultaneously; termination yatpamt shall leae dther source_fileor the
destination path complete.

The following sections arinformative.

APPLICATION USAGE
Some implementations mark for update shectimefield of renamed files and some do not. Applica-
tions which mak use of thest_ctimefield may behae dfferently with respect to renamed files unless
they are designed to alle for either behavior.

EXAMPLES
If the current directory contains only filas(of ary type defined by the System Interfaces volume of
IEEE Std 1003.1-2001lk (also of ay type), and a directory:

mvabc
mv c d

results with the original filea andb residing in the directorg in the current directory.

RATIONALE
Early proposals derged from the SVID and BSD historical practice in thaytrequired that when the
destination path exists, thioption is not specified, and input is not a termimatfails. This was done
for compatibility withcp. The current tet returns to historical practice. It should be noted that this is
consistent with the renam¢g) function defined in the System Interfaces volume of
IEEE Std 1003.1-200iyhich does not require write permission on the target.
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For absolute clarity paragraph (1), describing the belma of mv when prompting for confirmation,
should be interpreted in the following manner:

if (exists AND (NOT f_option) AND
((not_writable AND input_is_terminal) OR i_option))

The-i option exists on BSD systems, giving applications and useesy/donaoid accidentally unlink-

ing files when moving others. When the standard input is not a terminal, the 4.&18@&é&ketes all
existing destination paths without promptingee when-i is specified; this is inconsistent with the
behaior of the 4.3 BSDxp utility, which alvays generates an error when the file is unwritable and the
standard input is not a terminal. The standardidpers decided that use fis a request for interac-
tion, so when the destination pattists, the utility takes instructions from whateresponds to stan-
dard input.

Therenamg) function is able to me drectories within the same file systef@ome historical ersions

of mv have been able to me drectories, but not to a different file system. The standavdlagers
considered that thisag an annoying inconsistgneo this volume of IEEEStd 1003.1-200tequires
directories to be able to be wenl even across file systems. There is ##® option to confirm that moe

ing a directory is actually intended, since such an optias ot required for moving directories in his-
torical practice. Requiring the application to specify it sometimes, depending on the destination,
seemed just as inconsistent. The semantics akttaame) function were preserved as much as possi-
ble. For @ample,mvis not permitted to "rename" files to or from directorie®nehough thg might

be empty and renvable.

Historic implementations ahvdid not exit with a non-zero exit status if yheere unable to duplicate
ary file characteristics when ming a file across file systems, nor didytherite a diagnostic message
for the userThe former behavior has been preserved tweptescripts from breaking; a diagnostic
message is morequired, howeer, 20 that users are alerted that the file characteristios dreanged.

The exact format of the interagti pompts is unspecified. Only the general nature of the contents of
prompts are specified because implementations may desire more desg@tipts than those used

on historical implementations. Therefore, an application not using thytion or using thei option
relies on the system to provide the most suitable dialog directly with thebased on the betamr
specified.

Whenmvis dealing with a single file system aswolurce_filds a symbolic link, the link itself is nved
as a consequence of the dependence oretiaend) functionality per the DESCRIPTION. Across file
systems, this has to be made explicit.

FUTURE DIRECTIONS

None.

SEE ALSO

cp, In, the System Interfaces volume of IEEEd 1003.1-200Tgname)

COPYRIGHT

Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Information Technology -- Portable Operating Systemalegef?OSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-

ics Engineers, Inc and The Open Group. In trenteof ary discrepang between this version and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpenw
group.org/unix/online.html .
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NAME
nice - irvoke a uility with an altered nice value

SYNOPSIS
nice [-nincrement utility [argument..]

DESCRIPTION
The nice utility shall invoke a dility, requesting that it be run with a different nice value (see the Base
Definitions volume of IEEEStd 1003.1-2001Section 3.239, Nice Value). ¥ no options and only if
the user has appropriate \pleges, the xecuted utility shall be run with a nice value that is some
implementation-defined quantity less than or equal to the mice wf the current process. If the user
lacks appropriate prileges to affect the nice value in the requested matimenice utility shall not
affect the nice value; in this case, amming message may be written to standard dmithis shall not
prevent the irvocation ofutility or affect the exit status.

OPTIONS
Thenice utility shall conform to the Base Definitionslume of IEEE Std 1003.1-2001Section 12.2,
Utility Syntax Guidelines.

The following option is supported:

-n increment
A positive a negaive cecimal integer which shall fia the same effect on theeeution of the
utility as if the utility had called thaicg) function with the numericalue of theincrement
option-argument.

OPERANDS
The following operands shall be supported:

utility The name of a utility that is to bevisked. If theutility operand names wof the special bilt-
in utilities in Special Built-In Utilities, the results are undefined.

argument
Any string to be supplied as angaiment when ivoking the utility named by thatility oper-
and.

STDIN
Not used.

INPUT FILES
None.

ENVIRONMENT VARIABLES
The following environment variables shall affect tixecaition ofnice

LANG Provide a default &lue for the internationalization variables that are unset or null. (See the
Base Definitions volume of IEEBStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatianiables used to determine the values of
locale categories.)

LC_ALL
If set to a non-empty stringalue, werride the values of all the other internationalizatieni-v
ables.

LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte characters in arguments).

LC_MESSAGES
Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error.

NLSRATH
Determine the location of message catalogs for the procesdii@ MESSAGES .
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PATH Determine the search path used to locate the utility toumked. Seethe Base Definitions
volume of IEEE Std 1003.1-2001Chapter 8, Environment Variables.

ASYNCHRONOUS EVENTS
Default.

STDOUT
Not used.

STDERR
The standard error shall be used only for diagnostic messages.

OUTPUT FILES
None.

EXTENDED DESCRIPTION
None.

EXIT STATUS
If utility is invoked, the exit status dfice shall be the exit status afility; otherwise, thenice utility
shall exit with one of the following values:

1-125  Anerror occurred in thaice utility.
126 Theutility specified byutility was found but could not beoked.
127 Theutility specified byutility could not be found.

CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.

APPLICATION USAGE
The only guaranteed portable uses of this utility are:

nice utility

Runutility with the default lower nice value.

nice -n <positive intger> utility

Runutility with a lower nice value.

On some implementations théave no discernible effect on thevioked utility and on some others
they are exactly equialent.

Historical systems & frequently supported thepgsitive intger> up to . Since there is no error
penalty associated with guessing a number that is too high, users without access to the system confor
mance document (to see what limits are actually in place) could use the historical 1 to 20 range or
attempt to use very large numbers if the job should be tralyptimority.

The nice value of a process can be displayed using the command:

ps -0 nice

The commangdeny; nice, nohup time, and xargsutilities have been specified to use exit code 127 if an

error occurs so that applications can distinguistidife to find a utility" from "inoked utility exited

with an error indication". The value 127ag/chosen because it is not commonly used for other mean-
ings; most utilities use small values for "normal error conditions" and the values B8ocan be con-

fused with termination due to receipt of a signal. Thlee 126 was chosen in a similar manner to indi-

cate that the utility could be found, but notaked. Some scripts produce meaningful error messages
differentiating the 126 and 127 cases. The distinction between exit codes 126 and 127 is based on
KornShell practice that uses 127 when all attempexg the utility fail with [ENOENT], and uses

126 when ap attempt toexecthe utility fails for ary other reason.
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EXAMPLES
None.

RATIONALE
Due to the text about the limits of the nice value being implementation-defiiceds not actually
required to change the nice value of tlkecated command; the limits could be zero differences from
the system dalult, although the implementor is required to document this fact in the conformance doc-
ument.

The 4.3 BSD version dfice does not check wheth@rcrementis a valid decimal inger The com-
mandnice-x utility, for example, wuld be treated the same as the comnmacel--1 utility. If the user
does not hee gpropriate pileges, this results in a "permission denied" erftiis is considered a

bug.
When a user without appropriatevileges gves a regdive increment System V treats it lik the com-

mandnice -0 utility, while 4.3 BSD writes a "permission denied" message and does not run the utility
Neither was considered clearly supergw hie behavior was left unspecified.

The C shell has a built-inevsion ofnice that has a different interface from the one described in this
volume of IEEE Std 1003.1-2001.

The term "utility” is used, rather than "command"”, to highlight #o that shell compound commands,
pipelines, and so on, cannot be used. Speuiltibs also cannot be used. Wever, "utility” includes
user application programs and shell scripts, not just utilities defined in tlisme of
IEEE Std 1003.1-2001.

Historical implementations ofiice provide a nice value range of 40 or 41 discrete steps, with the
default nice value being the midpoint of that range. Byadkf theg lower the nice value of the
executed utility by 10.

Some historical documentation states thatittteementvalue must be within a fixed range. This is
misleading; the alid incrementvalues on ay invocation are determined by the current process nice
value, which is not alays the default.

The definition of nice alue is not intended to suggest that all processes in a systenrilaities that

are comparable. Scheduling pgliextensions such as the realtime priorities in the System ctesf
volume of IEEE Std 1003.1-200Inake the notion of a single underlying priority for all scheduling
policies problematic. Some implementations may implementitteerelated features to affect all pro-
cesses on the system, others fedfjust the general time-sharing activities implied by this volume of
IEEE Std 1003.1-200Bnd others may la ro efect at all. Because of the use of "implementation-
defined" inniceandrenice, a wide range of implementation strategies are possible.

FUTURE DIRECTIONS
None.

SEE ALSO
Shell Command Langga, renice, the System Interfaces volume of IEEEd 1003.1-200Dice()

COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Informationethnology -- Portable Operating System Interface (POSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In tremteof ary discrepang between this &rsion and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee  document. The original Standard can be obtained online at httpdpesw
group.org/unix/online.html .
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NAME
nl - line numbering filter

SYNOPSIS

nl [-p][-b typd[-d delim|[-f typd[-h typd[-i incr][-] num[-n formaf
[-s sed[-v startnunj[-w width][file]

DESCRIPTION
The nl utility shall read lines from the naméite or the standard input if nfile is named and shall
reproduce the lines to standard output. Lines shall be numbered on the left. Additional functionality
may be provided in accordance with the command options in effect.

Thenl utility views the text it reads in terms of logical pageme numbering shall be reset at the start
of each logical page. A logical page consists of a head®dy, and a footer section. Empty sections
are valid. Different line numbering options are independentyadle for headerbody, and footer (for
example, no numbering of header and footer lines while numbering blank lines only in the body).

The starts of logical page sections shall be signaled by input lines containing nothing folloving
delimiter characters:
Line Start of
o\ Header
\:\: Body
\: Footer
Unless otherwise specifiedl, shall assume the text being read is in a single logical page body.

OPTIONS
The nl utility shall conform to the Base Definitions volume of IEEE 1003.1-2001$ection 12.2,
Utility Syntax Guidelines. Only one file can be named.

The following options shall be supported:

-b type
Specify which logical page body lines shall be numbered. Recogyizeshnd their meaning
are:

a Number all lines.

t Number only non-empty lines.

n No line numbering.

pstring Number only lines that contain the basic regular expression specifithm

The defaultypefor logical page body shall ligtext lines numbered).

-d delim
Specify the delimiter characters that indicate the start of a logical page section. These can be
changed from the dafilt character8\:" to two userspecified characters. If only one charac-
ter is entered, the second character shall remain the default character

-f type Specify the same dstypeexcept for footerThe deéult for logical page footer shall lme(no
lines numbered).

-h type
Specify the same dstypeexcept for headeiThe deéult typefor logical page header shall be
n (no lines numbered).

-i incr Specify the increment value used to number logical page lines. The default shall be 1.

-l num Specify the number of blank lines to be considered as onex&opée,-| 2 results in only
the second adjacent blank line being numbered (if the approgriateb a, or -f a option is
set). The default shall be 1.

-n format
Specify the line numbering format. Recognized valueslayéeft justified, leading zeros sup-
pressedrn, right justified, leading zeros suppressed;right justified, leading zeros kept. The
defaultformatshall bern (right justified).
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-p Specify that numbering should not be restarted at logical page delimiters.

-s sep Specify the characters used in separating the line number and the corresponding text line. The
defaultsepshall be a <tab>.

-v startnum
Specify the initial value used to number logical page lines. The default shall be 1.

-w  width
Specify the number of characters to be used for the line nufiitieedefaulwidth shall be 6.

OPERANDS
The following operand shall be supported:

file A pathname of a text file to be line-numbered.

STDIN
The standard input is a text file that is used ifilkoperand is gien.

INPUT FILES
The input file named by tHde operand is a text file.

ENVIRONMENT VARIABLES
The following environment variables shall affect tlkecaition ofnl:

LANG Provide a default value for the internationalization variables that are unset or null. (See the
Base Definitions ®lume of IEEEStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatianiables used to determine the values of
locale categories.)

LC_ALL
If set to a non-empty string valuejenride the \alues of all the other internationalizatioariv
ables.

LC_COLLATE

Determine the locale for the behavior of ranges,\&@pnce classes, and multi-character col-
lating elements within regular expressions.

LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte charactersgunmaants and input files), the
behaior of character classes within regular expressions, and for deciding which characters are
in character clasgraph (for the-b t, -f t, and-h t options).

LC_MESSAGES
Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error.

NLSRATH
Determine the location of message catalogs for the procesdi@ MESSAGES .

ASYNCHRONOUS EVENTS
Default.

STDOUT
The standard output shall be a text file in the following format:

"%5s%s%s", < line number, <separatop, <input line>
where dine numbepr is one of the following numeric formats:
%6d  When thern format is used (the default; se®.

%06d When therz format is used.



nl(P) nl(P)

%-6d When thdn format is used.

<empty>
When line numbers are suppressed for a portion of the pagesdpargtor is dso sup-
pressed.

In the preceding list, the number 6 is the default width;wheption can change this value.

STDERR
The standard error shall be used only for diagnostic messages.

OUTPUT FILES

None.
EXTENDED DESCRIPTION
None.
EXIT STATUS
The following exit values shall be returned:
0 Successful completion.
>0 Anerror occurred.

CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.

APPLICATION USAGE
In using the-d delimoption, care should be taken to escape characters treagteial meaning to the
command interpreter.

EXAMPLES
The command:

nl-v 10 -i 10 -d \!+ filel

numberdfilel starting at line number 10 with an increment of 10. The logical page delimitet' is
Note that theé!l’ has to be escaped when usisfpas a command interpreter because of its history sub-
stitution syntax. Fokshandshthe escape is not necessmyt does not do grharm.

RATIONALE
None.

FUTURE DIRECTIONS
None.

SEE ALSO
pr

COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Informationethnology -- Portable Operating System Interface (POSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In trenteof ary discrepang between this &rsion and the

original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the

referee document. The original Standard can be obtained online at httpdpenw
group.org/unix/online.html .
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NAME
nohup - ivoke a uility immune to hangups

SYNOPSIS
nohup utility [argument..]

DESCRIPTION
The nohuputility shall inrvoke the utility named by thetility operand with arguments supplied as the
argumentoperands. At the time the namatility is invoked, the SIGHUP signal shall be set to be
ignored.

If the standard output is a terminal, all output written by the nartiéy to its standard output shall be
appended to the end of the filehup.out in the current directoryif nohup.out cannot be created or
opened for appending, the output shall be appended to the end of tghfifeout in the directory
specified by thtHOME ervironment variable. If neither file can be created or opened for appending,
utility shall not be imoked. If a file is created, the fike'permission bits shall be set to S_IRUSR |
S_IWUSR.

If the standard error is a terminal, all output written by the namtiéty to its standard error shall be
redirected to the same file descriptor as the standard output.

OPTIONS
None.

OPERANDS
The following operands shall be supported:

utility  The name of a utility that is to bevisked. If theutility operand names wof the special bilt-
in utilities in Special Built-In Utilities, the results are undefined.

argument
Any string to be supplied as angaiment when ivoking the utility named by thatility oper-
and.

STDIN
Not used.

INPUT FILES
None.

ENVIRONMENT VARIABLES
The following environment variables shall affect tixeoaition ofnohup

HOME Determine the pathname of the usdome directory: if the output filaohup.out cannot be
created in the current directome nohuputility shall use the directory named BYOME to
create the file.

LANG Provide a default &lue for the internationalization variables that are unset or null. (See the
Base Definitions volume of IEEBStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatiamiables used to determine the values of
locale categories.)

LC_ALL
If set to a non-empty stringalue, werride the values of all the other internationalizatiani-v
ables.

LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte characters in arguments).

LC_MESSAGES
Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error.
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NLSRATH
Determine the location of message catalogs for the procesdi@ MESSAGES .

PATH Determine the search path that is used to locate the utility tovdleeth See the Base Defini-
tions volume of IEEEStd 1003.1-2001Chapter 8, Environment Variables.

ASYNCHRONOUS EVENTS
Thenohuputility shall tale the standard action for all signals except that SIGHUP shall be ignored.

STDOUT
If the standard output is not a terminal, the standard outpghafpshall be the standard output gener
ated by thexecution of theutility specified by the operands. Otherwise, nothing shall be written to the
standard output.

STDERR
If the standard output is a terminal, a message shall be written to the standarddéceding the name
of the file to which the output is being appended. The name of the file shall beneitigrout or
$HOME/nohup.out.

OUTPUT FILES
If the standard output is a terminal, all output written by the nautikty to the standard output and
standard error is appended to thetibdaup.out, which is created if it does not already exist.

EXTENDED DESCRIPTION
None.

EXIT STATUS
The following exit values shall be returned:

126 Theutility specified byutility was found but could not beoked.
127 Anerror occurred in theohuputility or the utility specified bwitility could not be found.

Otherwise, the exit status nbhupshall be that of the utility specified by thglity operand.

CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.

APPLICATION USAGE
The commangdeny; nice, nohup time, and xargsutilities have been specified to use exit code 127 if an
error occurs so that applications can distinguistidife to find a utility" from "inoked utility exited
with an error indication". The value 127as/chosen because it is not commonly used for other mean-
ings; most utilities use small values for "normal error conditions" and the values B8ocan be con-
fused with termination due to receipt of a signal. Thiee 126 was chosen in a similar manner to indi-
cate that the utility could be found, but notaked. Some scripts produce meaningful error messages
differentiating the 126 and 127 cases. The distinction between exit codes 126 and 127 is based on
KornShell practice that uses 127 when all attempexg the utility fail with [ENOENT], and uses
126 when ap attempt toexecthe utility fails for ary other reason.

EXAMPLES
It is frequently desirable to apphohupto pipelines or lists of commands. This can be done by placing
pipelines and command lists in a single file; this file can thenvoked as a tility, and thenohup
applies to eerything in the file.

Alternatively, the following command can be used to appdupto a complg command:

nohup sh -¢ tomplex-command-line

RATIONALE
The 4.3 BSD version ignores SIGTERM and SIGH&E®R if ./nohup.out cannot be used, itails
instead of trying to useHOME/nohup.out.

The cshutility has a built-in version ofiohupthat acts differently from theohupdefined in this w@l-
ume of IEEEStd 1003.1-2001.
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The termutility is used, rather thacommandto highlight the fct that shell compound commands,
pipelines, special built-ins, and so on, cannot be used direfttlyeve, utility includes user applica-
tion programs and shell scripts, not just the standard utilities.

Historical versions of theohuputility use default file creation semantics. Some more reastons
use the permissions specified here as an added security precaution.

Some historical implementations ignore SIGQUIT in addition to SIGHUP; others ignore SIGTERM.
An early proposal allowedub did not require, SIGQUIT to be ignoredvB8ml reviewers objected that
nohup should only modify the handling of SIGHUP as required by this volume of
IEEE Std 1003.1-2001.

FUTURE DIRECTIONS
None.

SEE ALSO
Shell Command Langga, sh, the System Interfaces volume of IEEEd 1003.1-2003signal)

COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Informationethnology -- Portable Operating System Interface (POSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In tremteof ary discrepang between this &rsion and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpesw
group.org/unix/online.html .
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NAME
od - dump files in various formats

SYNOPSIS
od [-V][-A address_baggj skip[-N couni[-t type_string...
[file...]

od [-bcdosx]file] [[+] offsef.][b]]

DESCRIPTION
The od utility shall write the contents of its input files to standard output in a user-specified format.

OPTIONS
The od utility shall conform to the Base Definitions volume of IEEE 1003.1-2001Section 12.2,
Utility Syntax Guidelines, xxept that the order of presentation of th@ptions andhe -bcdosx
options is significant.

The following options shall be supported:

-A address_base

Specify the input déet base. See the EXTENDED DESCRIPTION section. The application
shall ensure that theddress_baseption-agument is a characterhe charactersl’ ,’o’ , and

X' specify that the offset base shall be written in decimal, octal, xaideeimal, respeetly.

The charactein’ specifies that the offset shall not be written.

-b Interpret bytes in octal. This shall be eglent to-t ol.

-C Interpret bytes as characters specified by the current setting o€tH@&TY PEcategory Cer-
tain non-graphic characters appear as C escdgeé=\0" , "BS=\b" , "FF=\f" , "NL=\n"
,"CR=\r" [ "HT=\t" ; others appear as 3-digit octal numbers.

-d Interpretwords (two-byte units) in unsigned decimal. This shall be egjemnt to-t u2.

-j skip Jump wer skipbytes from the bginning of the input. Thed utility shall read or seek past the
first skip bytes in the concatenated input files. If the combined input is not aslepsttes
long, theod utility shall write a diagnostic message to standard error @ihevith a non-zero
exit status.

By default, theskip option-agument shall be interpreted as a decimal numibigh a leading Ox or 0X,
the offset shall be interpreted as addecimal number; otherwise, with a leadifig, the offset shall
be interpreted as an octal numb&ppending the charactdy’ ,’k’ , or 'm’ to offset shall cause it to be
interpreted as a multiple of 512, 1024, or 1048576 bytes, resgecti the skipnumber is headeci-
mal, ary appendedb’ shall be considered to be the final hexadecimal digit.

-N count
Format no more thanountbytes of input. By defult, countshall be interpreted as a decimal
number With a leading Ox or 0Xcountshall be interpreted as a hexadecimal number; -other
wise, with a leadind0’ , it shall be interpreted as an octal numhbércount bytes of input
(after successfully skipping, if skipis specified) are notvailable, it shall not be considered
an error; theod utility shall format the input that isvailable.

-0 Interpretwords (two-byte units) in octal. This shall be egalent to-t o02.
-S Interpretwords (two-byte units) in signed decimal. This shall be egant to-t d2.
-t type_string

Specify one or more output types. See the EXTENDED DESCRIPTION section. The applica-
tion shall ensure that thigpe_stringoption-agument is a string specifying the types to be
used when writing the input data. The string shall consist of the type specification characters
,c,d,f,o0,u,andx, specifying named charactatharactersgned decimal, floating point,
octal, unsigned decimal, andXaelecimal, respeetly. The type specification charactets f
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, 0, U, andx can be followed by an optional unsigned decimalgetehat specifies the num-

ber of bytes to be transformed by each instance of the output type. The type specification char
acterf can be followed by an option&l, D , or L indicating that the comrsion should be
applied to an item of typ#oat, double, or long double respectrely. The type specification
charactersl , 0, u, and x can be followed by an option&l, S, | , or L indicating that the
conversion should be applied to an item of tygear, short, int, or long, respectiely. Multi-

ple types can be concatenated within the sigyme_stringand multiple-t options can be spec-

ified. Output lines shall be written for each type specified in the order in which the type speci-
fication characters are specified.

-V Write all input data. Without they option, ary number of groups of output lines, whiclowd
be identical to the immediately preceding group of output lines (except for the fagts)f
shall be replaced with a line containing only an asterisk);

-X Interpretwords (two-byte units) in hexadecimal. This shall be ggleint to-t x2.

Multiple types can be specified by using multighedostx options. Outputines are written for each
type specified in the order in which the types are specified.

OPERANDS
The following operands shall be supported:

file A pathname of a file to be read. If fie operands are specified, the standard input shall be
used.
If there are no more than dwoperands, none of thé\, -j, -N, or -t options is specified, and either of

the following is true: the first character of the last operand is a plus sign,(or there are ta oper-
ands and the first character of the last operand is numeti® last operand shall be interpreted as an
offset operand on XSl-conformant systems. Under these conditions, the results are unspecified on sys-
tems that are not XSl-conformant systems.
[+]offsef.][b]
The offsetoperand specifies the offset in the file where dumping is to commence. This operand
is normally interpreted as octal bytes..Ifis appended, the offset shall be interpreted in deci-
mal. If'b’ is appended, the offset shall be interpreted in units of 512 bytes.

STDIN
The standard input shall be used only iffitoperands are specified. See the INPUT FILES section.

INPUT FILES
The input files can be gifile type.

ENVIRONMENT VARIABLES
The following environment variables shall affect tixecaition ofod:

LANG Provide a default value for the internationalization variables that are unset or null. (See the
Base Definitions ®lume of IEEEStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatiamiables used to determine the values of
locale categories.)

LC_ALL
If set to a non-empty string valuejenride the \alues of all the other internationalizatioariv
ables.

LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte characters in arguments and input files).

LC_MESSAGES
Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error.

LC_NUMERIC

Determine the locale for selecting the radix character used when writing floating-point format-
ted output.
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NLSRATH
Determine the location of message catalogs for the procesdi@ MESSAGES .

ASYNCHRONOUS EVENTS
Default.

STDOUT
See the EXTENDED DESCRIPTION section.

STDERR
The standard error shall be used only for diagnostic messages.

OUTPUT FILES
None.

EXTENDED DESCRIPTION
The od utility shall cofy sequentially each input file to standard output, transforming the input data
according to the output types specified by-theption orthe-bcdosxoptions. Ifno output type is
specified, the default output shall be a4 ibShad been specified.

The number of bytes transformed by the output type specifieay be variable depending on the
LC_CTYPEcategory.

The default number of bytes transformed by output type spedfidrso , u , and x corresponds to the
various C-language types as follows. If #@9 compiler is present on the system, these specifiers shall
correspond to the sizes used by default in that comfiteerwise, these sizes may vary among sys-
tems that conform to IEEEStd 1003.1-2001.

For the type specifier charactats o, u, andx , the de&ult number of bytes shall correspond

to the size of the underlying implementat®basic integer type. For these specifier charac-
ters, the implementation shall support values of the optional number of bytes to/eecbn
corresponding to the number of bytes in the C-language tipes short, int, and long.

These numbers can also be specified by an application as the chaCacté®s, 'I' , and’L’

, respectrely. The implementation shall also support the values 1, 2, 4, ane8ifét pro-

vides no C-Language types of those sizes. The implementation shall support the decimal
value corresponding to the C-language tiqreg long. The byte order used when interpreting
numeric values is implementation-definedf bhall correspond to the order in which a con-
stant of the corresponding type is stored in memory on the system.

For the type specifier character the deult number of bytes shall correspond to the number
of bytes in the underlying implementatierasic double precision floating-point data type.
The implementation shall support values of the optional number of bytes touset@drcor
responding to the number of bytes in the C-language tipa&ts double, and long double
These numbers can also be specified by an application as the chaFactes , and’L’
respectiely.

The type specifier charactarspecifies that bytes shall be interpreted as named characters from the
International Reference Version (IRV) of the ISO/IEC 646:1991 standard. Only the least significant
seven bits of each byte shall be used for this type specification. Bytes with the values listed in the fol-
lowing table shall be written using the corresponding names for those characters.
Table: Named Characters inod

Value Name Value Name Value Name Value Name

\000 nul \001 soh \002 Stx \003 etx
\004 eot \005 enq \006 ack \007 bel
\010 bs \011 ht \012 If or nl \013 vt
\014 ff \015 cr \016 S0 \017 Si
\020 dle \021 dcl \022 dc2 \023 dc3
\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 \177 del

Note: The"\012" value may be written either &sor nl.
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The type specifier charactespecifies that bytes shall be interpreted as characters specified by the cur
rent setting of th& C_CTYPHocale catgory. Characters listed in the table in the Base Definitiais v

ume of IEEEStd 1003.1-2001Chapter 5, File Format Notatior\{ ,\a’ ,\b’ ,\f" ,\n’ ,"\r" ,"\t’ ,

\v' ) shall be written as the corresponding escape sequences, except that backslash shall be written as a
single backslash and a NUL shall be writter\@'s. Other non-printable characters shall be written as
one three-digit octal number for each byte in the chardttéie size of a byte on the system is greater
than nine bits, the format used for non-printable characters is implementation-d€fimgdble multi-

byte characters shall be written in the area corresponding to the first byte of the characterchze-tw
acter sequence*" shall be written in the area corresponding to each remaining byte in the character
as an indication that the character is continued. When eithejr $higp or -N countoption is specified
along with thec type specifierand this results in an attempt to start or finish in the middle of a multi-
byte charactethe result is implementation-defined.

The input data shall be manipulated in blocks, where a block is defined as a multiple of the least com-
mon multiple of the number of bytes transformed by the specified output types. If the least common
multiple is greater than 16, the results are unspecifiagh input block shall be written as transformed

by each output type, one per written line, in the order that the output types were specified. If the input
block size is lager than the number of bytes transformed by the output type, the output type shall
sequentially transform the parts of the input block, and the output from each of the transformations
shall be separated by one or more <blank>s.

If, as a result of the specification of tié option or end-of-file being reached on the last input file,
input data only partially satisfies an output type, the input shakteaeded sufficiently with null bytes
to write the last byte of the input.

Unless-A n is specified, the first output line produced for each input block shall be preceded by the
input offset, cumulatie aross input files, of the next byte to be written. The format of the infadtof

is unspecified; hwever, it shall not contain an<blank>s, shall start at the first character of the output
line, and shall be follwed by one or more <blank>s. In addition, the offset of the byte following the
last byte written shall be written after all the input data has been processsidalbnot be followed by

ary <blank>s.

If no -A option is specified, the input offset base is unspecified.

EXIT STATUS
The following exit values shall be returned:

0 All input files were processed successfully.

>0 Anerror occurred.

CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.

APPLICATION USAGE
XSlI-conformant applications areanned not to use filenames starting with or a first operand start-
ing with a numeric character so that the old functionality can be maintained by implementations, unless
they specify one of theA, -j, or -N options. D guarantee that one of these filenameswsays inter
preted as a filename, an application couldbgs specify the address base format with-theption.

EXAMPLES
If a file containing 128 bytes with decimal values zero to 127, in increasing srdgpplied as stan-
dard input to the command:

od-Ad-ta

on an implementation using an input block size of 16 bytes, the standard output, independent of the
current locale setting, would be similar to:

0000000 nul soh stx etx eot enq ack béks ht nl vt ff cr so si
0000016 dle dcl dc2 dc3 dc4 nak syn etb can em sub é&sas rs us
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Note that this volume of IEEEStd 1003.1-2001allows nl or If to be used as the name for the
ISO/IEC 646:1991standard IR character with decimal value 10. TheMIRames this charactéf
(line feed), but traditional implementationsveareferred to this character as newlinal{ and the
POSIX locale character set symbolic name for the corresponding character is a <newline>.
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The command:

od -A o -t 02x2x -N 18

on a system with 32-bitevds and an implementation using an input block size of 16 bytes could write
18 bytes in approximately the following format:

0000000 032056 031440 041123 042040 052516 044530 020043 031464
342e 3320 4253 4420 554e 4958 2023 3334
342e3320 42534420 554e4958 20233334
0000020 032472
353a
353a0000
0000022

The command:

od-Ad-tf-tod-tx4-N24-j0x15

on a system with 64-bit doubles (for example, IEG# 754-198%louble precision floating-point for
mat) would skip 21 bytes of input data and then write 24 bytes in approximately the following format:

0000000 1.00000000000000e+00 1.57350000000000e+01
07774000000 00000000000 10013674121 35341217270
3ff00000 00000000 402f3851 eb851eb8
0000016 1.40668230000000e+02
10030312542 04370303230
40619562 23e18698
0000024

RATIONALE
The od utility went through seeral names in early proposals, including xd, and most recentlyex-
dump There were seeral objections to all of these based on the following reasons:
Thehd andxd names conflicted with historical utilities that beéadifferently.
Thehexdumpescription was much more complbban needed for a simple dump utility.

The od utility has been \ailable on all historical implementations and there was no need to
create a ng nhame for a utility so similar to the historiaad utility.

The original reasons for not standardizing historozhlvere also fairly widespread. Those reasons are

given below along with rationale explaining whthe standard delopers belige that this version does
not suffer from the indicated problem:

The BSD and System V versionsaxfhave dverged, and the intersection of featuresvided
by both does not meet the needs of the user commimitgct, the System Version only
provides a mechanism for dumping octal bytes ahdrts, signed and unsigned decimal
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shorts, hexadecimalshorts, and ASCII characters. BSD added the ability to ddiliogts,
doubles, named ASCII characters, and octal, signed decimal, unsigned decimalxaaeche

mal longs. Theversion presented here provides more normalized forms for dumping bytes,
shorts, ints, andlongs in cctal, signed decimal, unsigned decimal, angaldecimal;float,
double, andlong double and named ASCII as well as current locale characters.

It would not be possible to come up with a compatible superset of the BSD and System V
flags that met the requirements of the standavdl@igers. The historical defilt od output is

the specified default output of this utilitfone of the option letters chosen for thession of

od conflict with ary of the options to historical versions ad.

On systems with different sizes felort, int, and long, there was no way to ask for dumps of
ints, even in the BSD version. Because of the way options are named, the name space could
not be extended to s@vhese problems. This is whhe-t option was added (with type speci-
fiers more closely matched to thwintf() formats used in the rest of this volume of
IEEE Std 1003.1-2008nd the optional field sizes were added todhé, o, u, and x type
specifiers. It is also one of the reasongy\lie historical practice & not mandated as a
required obsolescent form ofl. (Although the old versions afd are not listed as an obsoles-
cent form, implementations are urged to continue to recognize the older formyd@l se
more years.) Tha, c, f, o, and x types match the meaning of the corresponding format
characters in the historical implementation®d&xcept for the default sizes of the fields con-
verted. Thed format is signed in this volume of IEEGtd 1003.1-20010 match theprintf()
notation. (Historical versions afd usedd as a synonym fou in this version. The System V
implementation usesfor signed decimal; BSD use$or signed decimal anslfor null-termi-
nated strings.) Other thahandu , al of the type specifiers match format characters in the
historical BSD version abd.

The sizes of the C-language typdmsar, short, int, long, float, double, and long double are

used gen though it is recognized that there may be zero or more than one compiler for the C
language on an implementation and thay ttimay use different sizes for some of these types.
(For example, one compiler might use 2 bys#®rts, 2 bytednts, and 4 byte®ngs, while
another compiler (or an option to the same compiler) uses 2 siytets, 4 bytednts, and 4
byteslongs.) Nonethelesshere has to be a basic size known by the implementation for these
types, corresponding to tha@lues reported by wocations of thegetconf utility when called

with system_varoperands {UCHAR_MAX}, {USHOR_MAX}, {UINT_MAX}, and
{ULONG_MAX} for the typeschar, short, int, and long, respectiely. There are similar con-
stants required by the ISO sandard, but not required by the System Interfaces volume of
IEEE Std 1003.1-2001 or this volume of IEEEStd 1003.1-2001. They are
{FLT_MANT_DIG}, {DBL_MANT_DIG}, and {LDBL_MANT_DIG} for the types float,
double, andlong double respectiely. If the optionakc99 utility is provided by the implemen-
tation and used as specified by thiduvne of IEEEStd 1003.1-2001these are the sizes that
would be provided. If an option is used that specifidfedifit sizes for these types, there is no
guarantee that thed utility is able to interpret binary data output by such a program correctly

This volume of IEEEStd 1003.1-200%equires that the numeri@les of these lengths be
recognized by thed utility and that symbolic forms also be recognized. Thus, a conforming
application can adays look at an array afnsigned longdata elements usirgg -t ulL.

The method of specifying the format for the address field based on specifying a stéséng of
in a file unnecessarily tied thedviogether The -A option nav specifies the address base and
the-S option specifies a starting offset.

It would be dificult to break the dependence on U.S. ASCII to aghem internationalized
utility. It does not seem to beyaharder forodto dump characters in the current locale than it

is for theed or sedl commands. The type specifier does this without difficulty and is com-
pletely compatible with the historical implementations ofdliermat character when the eur

rent locale uses a superset of the ISO/IE45:1991 standard as a codeset. algpe speci-

fier (from the BSDa format character) as left as a portable means to dump ASCII (or more
correctly ISO/IEC 646:1991 standard VIR so that headers produced jpgx could be deci-
phered gen on g/stems that do not use the ISO/IEC 646:1991 standard as a subset of their
base codeset.

The use of**" as an indication of continuation of a multi-byte character gpecifier output &s
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chosen based on seeing an implementation that uses this method. The continuationvéytebeha
marked in a way that is not ambiguous with another single-byte or multi-byte character.

An early proposal useées and-n, respectiely, for the-j and-N options e@entually selected. These
were changed tovaid conflicts with historical implementations.

The original standard specifiedo2 as the defult when no output type wasvgn. This was changed to

-t oS (the length of ahort) to accommodate a supercomputer implementation that historically used 64

bits as its defult (and that defined shorts as 64 bits). This change should not affect conforming applica-
tions. The requirement to support lengths of 1, 2, and 4 was added at the same time to address an his-
torical implementation that had no two-byte data types in its C compiler.

The use of a basic integer data type is intended tw #ile implementation to choose and size com-
monly used by applications on that architecture.

FUTURE DIRECTIONS

All option and operand interfaces marked as extensions may be withdrawn in a future version.

SEE ALSO

c99, sed

COPYRIGHT

Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Information Technology -- Portable Operating Systemalegef?OSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-

ics Engineers, Inc and The Open Group. In trenteof ary discrepang between this version and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpesw
group.org/unix/online.html .
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NAME
paste - merge corresponding or subsequent lines of files

SYNOPSIS
paste [-s][-dlist] file...
DESCRIPTION

The pasteutility shall concatenate the corresponding lines of thenginput files, and write the result-
ing lines to standard output.

The default operation giasteshall concatenate the corresponding lines of the input files. The <ne
line> of every line except the line from the last input file shall be replaced with a <tab>.

If an end-of-file condition is detected on one or more input filesnbt all input filespasteshall
behae & though empty lines were read from the files on which end-of-file was detected, unlkess the
option is specified.

OPTIONS
The pasteutility shall conform to the Base Definition®lume of IEEEStd 1003.1-2001Section
12.2, Utility Syntax Guidelines.

The following options shall be supported:

-d list Unless a backslash character appeatstineach character itist is an element specifying a
delimiter characteilf a backslash character appeardish, the backslash character and one or
more characters folaing it are an element specifying a delimiter character as described
below. These elements specify one or more delimiters to use, instead of &l gédib>, to
replace the <newline> of the input lines. The elementsstirshall be used circularly; that is,
when the list is xhausted the first element from the list is reused. Whersthgtion is speci-
fied:

The last <newline> in a file shall not be modified.

The delimiter shall be reset to the first elemenisbhfter eacHile operand is processed.
When the-s option is not specified:

The <newline>s in the file specified by the kistoperand shall not be modified.

The delimiter shall be reset to the first element of list each time a line is processed from each
file.

If a backslash character appeardist it and the character following it shall be used to represent the
following delimiter characters:

\n <newline>.

\t <tab>.

\\ Backslash character.

\0 Empty string (not a null character).”\@’ is immediately follaved by the charactex’ , the

charactefX’ , or any character defined by theC CTYPHligit keyword (see the Base Defini-
tions volume of IEEEStd 1003.1-2001Chapter 7, Locale), the results are unspecified.

If any other characters folle the backslash, the results are unspecified.

-S Concatenate all of the lines of each separate input file in command lineTdrelemevline>
of every line except the last line in each input file shall be replaced with the <tab>, unless oth-
erwise specified by thel option.

OPERANDS
The following operand shall be supported:

file A pathname of an input file. If' is specified for one or more of tfies, the standard input
shall be used; the standard input shall be read one line at a time, ciréatazbch instance of
2" . Implementations shall support pasting of at leadtld 2perands.



paste(P) paste(P)

STDIN

The standard input shall be used only if one or rfilreperands i’ . See the INPUT FILES section.
INPUT FILES

The input files shall be text files, except that line lengths shall be unlimited.

ENVIRONMENT VARIABLES
The following environment variables shall affect tlxecaition ofpaste

LANG Provide a default value for the internationalization variables that are unset or null. (See the
Base Definitions ®lume of IEEEStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatiamiables used to determine the values of
locale categories.)
LC_ALL
If set to a non-empty string valuejenride the \alues of all the other internationalizatioariv
ables.
LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte characters in arguments and input files).
LC_MESSAGES
Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error.
NLSRATH
Determine the location of message catalogs for the procesdii@ MESSAGES .

ASYNCHRONOUS EVENTS
Default.
STDOUT

Concatenated lines of input files shall be separated by the <tab> (or other characters under the control
of the-d option) and terminated by a <newline>.

STDERR
The standard error shall be used only for diagnostic messages.

OUTPUT FILES

None.
EXTENDED DESCRIPTION
None.
EXIT STATUS
The following exit values shall be returned:
0 Successful completion.
>0 Anerror occurred.

CONSEQUENCES OF ERRORS

If one or more input files cannot be opened whendhmption is not specified, a diagnostic message
shall be written to standard errdut no output is written to standard output. If teeption is speci-
fied, thepasteutility shall provide the default behavior describediility Description Defaults

The following sections arinformative.

APPLICATION USAGE

When the escape sequences ofligteoption-agument are used in a shell scriptytimust be quoted,;
otherwise, the shell treats theas a special character.

Conforming applications should only use the specific backslash escaped delimiters presented in this
volume of IEEE Std 1003.1-2001Historical implementations tredk’ , where'x’ is not in this list,

as’x’ , but future implementations are free tgand this list to recognize other common escapes simi-

lar to those accepted Ilpyintf and other standard utilities.

Most of the standard utilities work on text files. T utility can be used to turn files with arbitrary
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line lengths into a set of text files containing the same datapdsteutility can be used to create (or
recreate) files with arbitrary line lengths. For examplglgitontains long lines:

cut -b 1-500 -n file > filel
cut -b 501- -n file > file2

createdilel (a text file) with lines no longer than 500 bytes (plus thevine>) andfile2 that contains
the remainder of the data frofike. Note thatfile2 is not a text file if there are lines fite that are
longer than 500 + {LINE_MAX} bytes. The original file can be recreated fiiteth andfile2 using the
command:

paste -d "\0" filel file2 > file

The commands:

paste -d "\0" ...

paste -d " ...

are not necessarily egalent; the latter is not specified by thislwme of IEEE Std 1003.1-200and
may result in an erroffhe construct0’ is used to mean "no separator”" because historical versions of
pastedid not follow the syntax guidelines, and the command:

paste -d" ...
could not be handled properly ggopt().

EXAMPLES
Write out a directory in four columns:

Is | paste - - - -

Combine pairs of lines from a file into single lines:

paste -s -d "\t\n" file

RATIONALE
None.

FUTURE DIRECTIONS
None.

SEE ALSO
Utility Description Defaults cut, grep, pr

COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Information Technology -- Portable Operating Systemalegef?OSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In trenteof ary discrepang between this version and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpesw
group.org/unix/online.html .
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NAME
pathchk - check pathnames

SYNOPSIS
pathchk [-p] pathname.

DESCRIPTION
The pathchkutility shall check that one or more pathnames alél\(that is, thg could be used to
access or create a file without causing syntax errors) and portable (that is, no filename truncation
results). More extenge portability checks are provided by thgoption.

By default, thepathchkutility shall check each component of egithnameoperand based on the
underlying file system. A diagnostic shall be written for gaathnameoperand that:

Is longer than {KTH_MAX} bytes (seePathname Variable Valuesin the Base Definitions
volume of IEEE Std 1003.1-2001Chapter 13, Headerslimits.h>)

Contains ayp component longer than {NAME_MAX} bytes in its containing directory
Contains ay component in a directory that is not searchable
Contains ay character in apcomponent that is not valid in its containing directory

The format of the diagnostic message is not specified, but shall indicate the error detected and the cor
respondingpathnameoperand.

It shall not be considered an error if one or more componentpathaameoperand do not exist as
long as a file matching the pathname specified by the missing components could be created that does
not violate aw of the checks specified alm®

OPTIONS
The pathchkutility shall conform to the Base Definitions volume of IEESE 1003.1-2001$ection
12.2, Utility Syntax Guidelines.

The following option shall be supported:

-p Instead of performing checks based on the underlying file system, write a diagnostic for each
pathnameoperand that:

Is longer than {_ POSIX A H_MAX} bytes (seeMinimum V aluesin the Base Definitions
volume of IEEE Std 1003.1-2001Chapter 13, Headerslimits.h>)

Contains ay component longer than { POSIX_NAME_MAX} bytes

Contains ay character in apcomponent that is not in the portable filename character set

OPERANDS
The following operand shall be supported:

pathname
A pathname to be checked.

STDIN
Not used.

INPUT FILES
None.

ENVIRONMENT VARIABLES
The following environment variables shall affect tixecaition ofpathchk

LANG Provide a default value for the internationalization variables that are unset or null. (See the
Base Definitions ®lume of IEEEStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatianiables used to determine the values of
locale categories.)
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LC_ALL
If set to a non-empty string valuejenride the \alues of all the other internationalizatioariv
ables.

LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte characters in arguments).

LC_MESSAGES
Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error.

NLSRATH
Determine the location of message catalogs for the procesdi@ MESSAGES .

ASYNCHRONOUS EVENTS
Default.

STDOUT
Not used.

STDERR
The standard error shall be used only for diagnostic messages.

OUTPUT FILES

None.
EXTENDED DESCRIPTION
None.
EXIT STATUS
The following exit values shall be returned:
0 All pathnameoperands passed all of the checks.
>0 Anerror occurred.

CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.

APPLICATION USAGE
Thetestutility can be used to determine whether egipathname names amisting file; it does not,
however, give ary indication of whether or not grcomponent of the pathname was truncated in a
directory where the _POSIX_NO_TRUNC feature is not in effect. pattechkutility does not check
for file existence; it performs checks to determine whether a pathname does exist or could be created
with no pathname component truncation.

Thenoclobberoption in the shell (see tlsetspecial lilt-in) can be used to atomically create a file. As
with all file creation semantics in the System lrdeels volume of IEEEStd 1003.1-2001if guaran-
tees atomic creation, but still depends on applications to agree venions and cooperate on the use
of files after thg havebeen created.

EXAMPLES

To verify that all pathnames in an imported data interchangevaretg legitimate and unambiguous
on the current system:

pax -f archive | ®d -e '/ == .*/s//I' | xargs pathchk

if[$7-eq0]
then

pax -r -f archive
else

echo Irvestigate problems befoe importing files.
exit 1
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fi

To verify that all files in the current directory hierayatould be meed to eny system conforming to
the System Interfaces volume of IEEEd 1003.1-200that also supports theaxutility:

find . -print | xargs pathchk -p
if[$7-eq0]
then
pax -w -f archive .
else
echo Portable archve annot be created.
exit 1
fi

To verify that a user-supplied pathname names a readable file and that the application can create a file
extending the gien path without truncation and withouvewriting ary existing file:

case $-in
*C*) reset="";;
*)  reset="set +C"
set -C;;
esac
test -r "$path" && pathchk "$path.out” &&
rm "$path.out" > "$path.out"
if [$? -ne 0 ]; then
printf "%s: %s not found or %s.out fails \
creation checks.\n" $0 "$path" "$path”
$reset #Reset the noclobber option in case a trap
# on EXIT depends on it.
exit 1
fi
Sreset
PROCESSING < "$path" > "$path.out”

The following assumptions are made in this example:

PROCESSING represents the code that is used by the application #pagk once it is verified that
$path.outworks as intended.

The state of thaoclobberoption is unknown when this code isaked and should be set on exit to the
state it was in when this code wasgdked. (Theresetvariable is used in thisxample to restore the ini-
tial state.)

Note the usage of:

rm "$path.out" > "$path.out"
<ol type="a">

Thepathchkcommand has already verified, at this point, $iggtth.out is not truncated.

With thenoclobberoption set, the shell verifies thipath.out does not already exist beforevaking
rm.

If the shell succeeded in creatifipath.out, rm removes it so hat the application can create the file
again in thePROCESSING step.

If the PROCESSING step wants the file to exist already when it i®ked, the:

rm "$path.out" > "$path.out"

should be replaced with:
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> " $path.out”
which verifies that the file did not already exist, buvésgpath.out in place for use bfPROCESS-
ING.
RATIONALE

The pathchkutility was nev for the ISO POSIX-2:1993 standard. It, along withdbe C( noclobbe}
option added to the shell, replaces thktemp validfnam and create utilities that appeared in early
proposals. All of these utilities were attempts to s@weaal common problems:

Verify the validity (for seeral different definitions of "alid") of a pathname supplied by a
user generated by an application, or imported from an external source.

Atomically create a file.
Perform various string handling functions to generate a temporary filename.

The create utility, included in an early proposal, pided checking and atomic creation in a single
invocation of the utility; these are orthogonal issues and need not be grouped into a singlsatglity
that thenoclobberoption also provides aay of creating a lock for process synchronization; since it
provides an atomicreate there is no race between a test for existence and the following creation if it
did not exist.

Having a function like tmpnanf) in the 1ISO C gandard is important in mgrhigh-level languages. The
shell programming language,wever, has built-in string manipulatioratilities, making it very easy to
construct temporary filenames. The names neededudty depend on the application, but are fre-
guently of a form similar to:

$TMPDIR/ application_abbeviation$$ suffix

In cases where there is likely to be contention fovangiuffix, a simple sheffor or while loop can be
used with the shelhoclobberoption to create a file without risk of collisions, as long as applications
trying to use the same filename name space are cooperating on the use of filey did@etieen cre-
ated.

FUTURE DIRECTIONS
None.

SEE ALSO
Redirection, set, test

COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Informationethnology -- Portable Operating System Interface (POSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In trenteof ary discrepang between this &rsion and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpenw
group.org/unix/online.html .
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NAME
pr - print files

SYNOPSIS
pr [+ pag€][- columr[-adFmrt][-e[ char][ gap][-h headel-i[ char][gaf]

[-1 lineq[-n[ char][width]][-0 offsei[-s[char]][-w width][-fp]
[file...]

DESCRIPTION
The pr utility is a printing and pagination filtelf multiple input files are specified, each shall be read,
formatted, and written to standard output. Byadétf the input shall be separated into 66-line pages,
each with:

A 5-line header that includes the page numtiete, time, and the pathname of the file
A 5-line trailer consisting of blank lines

If standard output is associated with a terminal, diagnostic messages shall be deferredprniiilthe
ity has completed processing.

When options specifying multi-column output are specified, output text columns shall be of equal
width; input lines that do not fit into a text column shall be truncated. By default, text columns shall be
separated with at least one <blank>.

OPTIONS
The pr utility shall conform to the Base Definitions volume of IEEBE 1003.1-2001Section 12.2,
Utility Syntax Guidelines, except that: tipage option has d+' delimiter; page and columncan be
multi-digit numbers; some of the option-arguments are optional; and some of the ogtioreats
cannot be specified as separate arguments from the preceding optioml@Heiculat the -s option
does not allev the option letter to be separated from iguanent, and the options, -i, and -n require
that both arguments, if present, not be separated from the option letter.

The following options shall be supported. In the following option descriptimamn lines offset
page andwidth are positve decimal integersgapis a non-ngative decimal integer.

+page Begin output at page numbgage of the formatted input.

-column
Produce multi-column output that is arrangedaiumncolumns (the default shall be 1) and is
written down each column in the order in which the text is veddrom the input file. This
option should not be used witm. The options-e and-i shall be assumed for multiplexte
column output. Whether or not text columns are produced with identical vertical lengths is
unspecified, but a text column shallvaeexceed the length of the page (see theption).
When used witht, use the minimum number of lines to write the output.

-a Modify the effect of the columnoption so that the columns are filled across the page in a
round-robin order (for example, wheolumnis 2, the first input line heads column 1, the sec-
ond heads column 2, the third is the second line in column 1, and so on).

-d Produce output that is double-spaced; appendk&a €newline> following eery <nawline>
found in the input.
-e[char][gap

Expand each input <tab> to thexhegreater column position specified by the formota
gaptl, wherenis an integer > 0. Ifjlapis zero or is omitted, it shall deflt to 8. All <tab>s in
the input shall be expanded into the appropriate number of <space>gntradigit charac-
ter, char, is gecified, it shall be used as the input <tab>.

-f Use a <form-feed> for me pages, instead of the default behavior that uses a sequence of
<nawline>s. Pause before beginning the first page if the standard output is associated with a
terminal.

-F Use a <form-feed> for me pages, instead of the default behavior that uses a sequence of

<newline>s.
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-h header
Use the strindneaderto replace the contents of tfie operand in the page header.

-ifchar][gap)
In output, replace multiple <space>s with <tab>s werevo or more adjacent <space>s
reach column positiongaptl, 2* gapt1, 3* gaptl, and so onlf gapis zero or is omitted,
default tab settings atvery eighth column position shall be assumed. if aon-digit charac-
ter, char, is gecified, it shall be used as the output <tab>.

-l lines
Override the 66-line dallt and reset the page lengthlitees If linesis not greater than the
sum of both the header and trailer depths (in lines)pthatility shall suppress both the
header and traileas if the-t option were in effect.

-m Merge files. Standard output shall be formatted sthdility writes one line from each file
specified by dile operand, side by side into text columns of equaldfiwidths, in terms of the
number of column positions. Implementations shall supporgimgiof at least ninéle oper-
ands.

-n[char][width]

Providewidth-digit line numbering (default forvidth shall be 5). The number shall ocgupe

first width column positions of eachxtcolumn of default output or each line-ofi output. If

char (ary non-digit character) is gen, it shall be appended to the line number to separate it
from whateer follows (default forchar is a <tab>).

-0 offset
Each line of output shall be preceded by offset <space>s. {bthgtion is not specified, the
default offset shall be zero. The space taken is in addition to the output line width (see the
option below).

-p Pause before beginning each page if the standard output is directed to a terprirsdlal
write an <alert> to standard error and wait for a <carriage-return> to be rédel/(fity).

-r Write no diagnostic reports on failure to open files.

-s[char]

Separate text columns by the single charachar instead of by the appropriate number of
<space>s (default fahar shall be <tab>).

-t Write neither the fig-line identifying header nor the five-line trailer usually supplied for each
page. Quit writing after the last line of each file without spacing to the end of the page.
-w  width

Set the width of the line tawidth column positions for multiple text-column output arfithe
-w option is not specified and theoption is not specified, the default width shall be 72. If the
-w option is not specified and theoption is specified, the default width shall be 512.

For single column output, input lines shall not be truncated.

OPERANDS
The following operand shall be supported:

file A pathname of a file to be written. If rite operands are specified, or ifiee operand is-’ ,
the standard input shall be used.

STDIN
The standard input shall be used only iffi®operands are specified, or ifiee operand is-’ . See
the INPUT FILES section.

INPUT FILES
The input files shall be text files.

The file/dev/tty shall be used to read responses required bypthption.
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ENVIRONMENT VARIABLES
The following environment variables shall affect tixecaition ofpr:

LANG Provide a default value for the internationalization variables that are unset or null. (See the
Base Definitions ®lume of IEEEStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatianiables used to determine the values of
locale categories.)

LC_ALL
If set to a non-empty string valuejenride the \alues of all the other internationalizatioariv
ables.

LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte characters in arguments and input files) and
which characters are defined as printable (characterpml@$3. Non-printable characters are
still written to standard output, but are not counted for the purpose for column-width and line-
length calculations.

LC_MESSAGES
Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error.

LC_TIME
Determine the format of the date and time for use in writing header lines.

NLSRATH
Determine the location of message catalogs for the procesdi@ MESSAGES .

TZ Determine the timezone used to calculate date and time strings written in headerTidés. If
unset or null, an unspecified default timezone shall be used.

ASYNCHRONOUS EVENTS
If pr receves an nterrupt while writing to a terminal, it shall flush all accumulated error messages to
the screen before terminating.

STDOUT
The pr utility output shall be a paginate@rgion of the original file (or files). This pagination shall be
accomplished using either <form-feed>s or a sequence oflinees, as controlled by thé& or -f
option. Page headers shall be generated unless dipion is specified. The page headers shall be of
the form:

"\n\n%s %s Page %d\n\n\n", <output of date, <file>, <page umbepr

In the POSIX locale, theoutput of date field, representing the date and time of last modification of
the input file (or the current date and time if the input file is standard input), shall baeaqutio the
output of the following command as it would appeaxdoaited at the gien time:

date "+%b %e %H:%M %Y"

without the trailing <neline>, if the page being written is from standard input. If the page being writ-
ten is not from standard input, in the POSIX locale, the same format shall be wiséd time used
shall be the modification time of the file correspondindileoinstead of the current time. When the
LC_TIMElocale catgory is not set to the POSIX locale, a different format and order of presentation of
this field may be used.

If the standard input is used instead difeaoperand, the fle> field shall be replaced by a null string.
If the -h option is specified, thefide> field shall be replaced by theaderargument.

STDERR
The standard error shall be used for diagnostic messages and for alerting the termirglisvhpeci-
fied.
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OUTPUT FILES

None.
EXTENDED DESCRIPTION
None.
EXIT STATUS
The following exit values shall be returned:
0 Successful completion.
>0 Anerror occurred.

CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.

APPLICATION USAGE
None.

EXAMPLES
Print a numbered list of all files in the current directory:

Is -a | pr -n -h "Files in $(pwd)."

Printfile1 andfile2 as a double-spaced, three-column listing headed by "file list™:

pr -3d -h "file list" filel file2
Write filel onfile2, expanding tabs to columns 10, 19, 28, ...:

pr -e9 -t <filel >file2

RATIONALE
This utility is one of those that does not fallthe Utility Syntax Guidelines because of its historical
origins. The standard deopers could hee added nev options that obeyed the guidelines (and redrk
the old options obsolescent) or devised an entirelyutidity; there are examples of both actions in this
volume of IEEE Std 1003.1-2001Because of its widespread use by historical applications, the stan-
dard deelopers decided toxempt this version opr from mary of the guidelines.

Implementations are required to accept option-arguments t tHe -o, and -w options whether pre-
sented as part of the same argument or as a separate argupreasteiggested by the Utility Syntax
Guidelines. Then and-s options, havever, ae specified as in historical practice becausg #he fre-
qguently specified without their optional arguments. If a <blank> wereatldefore the option-gu-

ment in these casesfike operand could mistakenly be interpreted as an option-argument in historical
applications.

The text about the minimum number of lines in multi-column outfag icluded to ensure that a best
effort is made in balancing the length of the columns. There are known historical implementations in
which, for example, 60-line files are listed py -2 as one column of 56 lines and a second of 4.
Although this is not a problem when a full page with headers and trailers is produced, it would be rela-
tively useless when used with

Historical implementations of thar utility have dffered in the action taken for thioption. BSD uses

it as described here for thE option; System V uses it to change trailing <newline>s on each page to a
<form-feed> and, if standard output is a TTY device, sends an <alert> to standard error and reads a line
from /dev/tty before the first page. There were strorguarents from both sides of this issue concern-

ing historical practice and as a result theoption was added. XSl-conformant systems support the
System V historical actions for thkoption.

The <output of date field in the-l format is specified only for the POSIX locale. As noted, the format
can be different in other locales. No mechanism for defining this is present inothinev of
IEEE Std 1003.1-200%s the appropriate vehicle is a message catalog; that is, the format should be
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specified as a "message".

FUTURE DIRECTIONS
None.

SEE ALSO
expand, Ip

COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Information Technology -- Portable Operating Systemalegef?OSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In trenteof ary discrepang between this version and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdfpenw
group.org/unix/online.html .
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NAME
printf - write formatted output

SYNOPSIS
printf formafargument.]

DESCRIPTION
The printf utility shall write formatted operands to the standard outputafdgiegmentoperands shall be
formatted under control of tHfermatoperand.

OPTIONS
None.

OPERANDS
The following operands shall be supported:

format A string describing the format to use to write the remaining operands. See the EXTENDED
DESCRIPTION section.

argument
The strings to be written to standard output, under the contfotrofit See the EXTENDED
DESCRIPTION section.

STDIN
Not used.

INPUT FILES
None.

ENVIRONMENT VARIABLES
The following environment variables shall affect tlxecaition ofprintf:

LANG Provide a default &lue for the internationalization variables that are unset or null. (See the
Base Definitions volume of IEEBStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatiamiables used to determine the values of
locale categories.)

LC_ALL
If set to a non-empty stringalue, werride the values of all the other internationalizatieni-v
ables.

LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte characters in arguments).

LC_MESSAGES
Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error.

LC_NUMERIC

Determine the locale for numeric formatting. It shall affect the format of numbers written
using thee, E , f, g, and G corversion specifier characters (if supported).

NLSRATH
Determine the location of message catalogs for the procesdi@ MESSAGES .

ASYNCHRONOUS EVENTS
Default.

STDOUT
See the EXTENDED DESCRIPTION section.

STDERR
The standard error shall be used only for diagnostic messages.
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OUTPUT FILES
None.

EXTENDED DESCRIPTION
The format operand shall be used as tloemat string described in the Base Definitions volume of
IEEE Std 1003.1-200TChapter 5, File Format Notation with the following exceptions:

A <space> in the format string, inyanontext other than a flag of a cearsion specification, shall be
treated as an ordinary character that is copied to the output.

A" character in the format string shall be treated’aslaaracternot as a <space>.

In addition to the escape sequences shown in the Base Defintionsevof IEEE Std 1003.1-2001,
Chapter 5, File Format Notatior\( ,\a' ,\b’ ,\f" ,"\n’ ,"\r ,'\t' ,"\V' ), "\ddd" , wheredddis a
one, two, or three-digit octal numbeahall be written as a byte with the numeric value specified by the
octal number.

The implementation shall not precede or falloutput from thed or u corversion specifiers with
<blank>s not specified by ttiermatoperand.

The implementation shall not precede output fromotherversion specifier with zeros not specified by
theformatoperand.

Thee, E,f, g, and G corversion specifiers need not be supported.

An additional comersion specifier charactds , shall be supported as follows. The argument shall be
taken to be a string that may contain backslash-escape sequences. Thadotlackslash-escape
sequences shall be supported:

The escape sequences listed in the Base Definitions volume of BEREHE003.1-2001Chap-
ter 5, File Format Notation’\\' ,\a’ ,"\b’ ,"\f’ ,"\n’ ,’\r’ ,"\t’ , "\ ), which shall be con-
verted to the characters theepresent

"\0ddd" , wheredddis a zero, one, tay or three-digit octal number that shall beested to
a byte with the numeric value specified by the octal number

\c¢’ , which shall not be written and shall cagsintf to ignore ag remaining characters in the
string operand containing it, amemaining string operands, andyaamiditional characters in
theformatoperand

The interpretation of a backslash followed by ather sequence of characters is unspecified.

Bytes from the corerted string shall be written until the end of the string or the number of bytes indi-
cated by the precision specification is reached. If the precision is omitted, it shal¢otdle infinite,
so all bytes up to the end of the erted string shall be written.

For each comersion specification that consumes an argument, the rguxnant operand shall bgak
uated and corerted to the appropriate type for the eersion as specified beio

Theformatoperand shall be reused as often as necessary to satisfy the argument opeyaaxdisa @n

or s corversion specifiers shall bevauated as if a null string argument were supplied; other extra con-
version specifications shall bevatuated as if a zero argument were supplied. Ifftrenat operand
contains no corersion specifications arefgumentoperands are present, the results are unspecified.

If a character sequence in tftemat operand begins with ‘&' characterbut does not form aalid
conversion specification, the behavior is unspecified.

Theargumentoperands shall be treated as strings if the correspondingrsimm specifier i® , ¢, or s
; otherwise, it shall bevaluated as a C constant, as described by the CSandard, with the foll-
ing extensions:

A leading plus or minus sign shall be allowed.

If the leading character is a single-quote or double-quote, the value shall be the nafaeric v
in the underlying codeset of the character following the single-quote or double-quote.

If an argument operand cannot be completelyeed into an internalalue appropriate to the corre-
sponding cowersion specification, a diagnostic message shall be written to standard error and the util-
ity shall not exit with a zerox@ status, but shall continue processing eamaining operands and shall
write the value accumulated at the time the error was detected to standard output.
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It is not considered an error if argament operand is not completely used foraa s corversion or if
a dring operand first or second character is used to get the numeric value of a character.

EXIT STATUS
The following exit values shall be returned:

0 Successful completion.

>0 Anerror occurred.

CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.

APPLICATION USAGE
The floating-point formatting cemrsion specifications oprintf() are not required because all arith-
metic in the shell is intger arithmetic. The awk utility performs floating-point calculations and pro-
vides its avn printf function. Thebc utility can perform arbitrary-precision floating-point arithmetic,
but does not providex¢ensve formatting capabilities. (Thigrintf utility cannot really be used to for
matbc output; it does not support arbitrary precision.) Implementations are encouraged to support the
floating-point comersions as an extension.

Note that thisprintf utility, like the printf() function defined in the System Inteces volume of
IEEE Std 1003.1-200&n which it is based, mak no special provision for dealing with multi-byte
characters when using tB&c corversion specification or when a precision is specified %baor %s
corversion specification. Applications should baremely cautious using either of these features when
there are multi-byte characters in the character set.

No provision is made in this volume of IEEBtd 1003.1-200ivhich allows field widths and preci-
sions to be specified & since the* can be replaced directly in tfi@matoperand using shellvi-
able substitution. Implementations can also provide this feature as an extensipsdf dheose.

Hexadecimal character constants as defined in the@S3fandard are not recognized in floematop-

erand because there is no consistent way to detect the end of the constant. Octal character constants are
limited to, at most, three octal digits, bukbdecimal character constants are only terminated by a non-
hex-digit characterln the 1ISO C gandard, thé##" concatenation operator can be used to terminate a
constant and foll it with a hexadecimal character to be written. In the shell, concatenation occurs
before theprintf utility has a chance to parse the end of the hexadecimal constant.

The%b corversion specification is not part of the ISOgandard; it has been added here as a portable
way to process backslash escapes expanded in string operands as provideecbytuliéty. See also

the APPLICATION USAGE section achofor ways to userintf as a replacement for all of the tradi-
tional versions of thechoutility.

If an argument cannot be parsed correctly for the correspondingrsiom specification, thprintf util-
ity is required to report an errofhus, aerflow and extraneous characters at the end of garaent
being used for a numeric agasion shall be reported as errors.

EXAMPLES
To dert the user and then print and read a series of prompts:

printf "\aPlease fill in the following: \nName: "
read name

printf "Phone number: "

read phone

To read out a list of right and wrong answers from a file, calculate the percentage camdaplsint
them out. The numbers are right-justified and separated by a single <tab>. The percentage is written to
one decimal place of accuracy:

while read right wrong ; do
percent=$(echo "scale=1;($right*100)/($right+$wrong)" | bc)
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printf "%2d right\t%2d wrong\t(%s%%)\n" \
$right $wrong $percent
done < database _file
The command:

printf "%5d%4d\n" 1 21 321 4321 54321

produces:

121
3214321
54321 0

Note that thdormatoperand is used three times to print all of thegsrings and that &’ was up-
plied byprintf to satisfy the las¥o4d corversion specification.

The printf utility is required to notify the user when a@rsion errors are detected while producing
numeric output; thus, the following results would Bpexted on an implementation with 32-bitotw
complement integers whénd is specified as thiermatoperand:

Standard
Argument Output Diagnostic Output
5a 5 printf: "5a" not completely corerted

9999999999 2147483647 print999999999" arithmeticwerflow
-9999999999 -2147483648 printf9999999999" arithmeticverflow
ABC 0 printf: "ABC" expected numeric value

The diagnostic message format is not specified, but these exampleg tentype of information that
should be reported. Note that the value shown on standard output is adidthe expected as the
return value from thestrtol() function as defined in the System Interfaces volume of
IEEE Std 1003.1-200A similar correspondence exists betwé&én andstrtoul() and%e , %f , and

%g (if the implementation supports floating-point gersions) andstrtod).

In a locale using the ISO/IEC 646:1991 standard as the underlying codeset, the command:

printf "%d\n" 3 +3 -3\'3 \"+3 "-3"

produces:

3 Numeric value of constant 3
3 Numeric value of constant 3
-3 Numericvalue of constant -3

51 Numericvalue of the characté8’ in the ISO/IEC 646:1991 standard codeset
43 Numericvalue of the characté#’ in the ISO/IEC 646:1991 standard codeset
45 Numericvalue of the charactéy in the ISO/IEC 646:1991 standard codeset

Note that in a locale with multi-byte characters, thkig of a character is intended to be the value of
the equialent of thewchar_t representation of the character as described in the System Intedaces v
ume of IEEEStd 1003.1-2001.

RATIONALE
The printf utility was added to provide functionality that has historically beewiged byecha How-
eva, due to irreconcilable differences in the various versiorechbextant, the version hasviespecial
features, leaving those to this npvintf utility, which is based on one in the Ninth Edition system.

The EXTENDED DESCRIPTION section almost exactly matchegpthwf() function in the 1ISOC
standard, although it is described in terms of the file format notation in the Base Defiritions of
IEEE Std 1003.1-200TChapter 5, File Format Notation.
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FUTURE DIRECTIONS
None.

SEE ALSO
awk, bc, echo, the System Interfaces volume of IEEEd 1003.1-2001printf()

COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Information Technology -- Portable Operating Systemalegef?OSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In trenteof ary discrepang between this version and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpesw
group.org/unix/online.html .
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NAME
pwd - return working directory name

SYNOPSIS
pwd [-L | -P]

DESCRIPTION
The pwd utility shall write to standard output an absolute pathname of the current working directory
which does not contain the filenames dot or dot-dot.

OPTIONS
The pwd utility shall conform to the Base Definitions volume of IEEE 1003.1-2001$ection 12.2,
Utility Syntax Guidelines.

The following options shall be supported by the implementation:

-L If the PWD ervironment variable contains an absolute pathname of the current directory that
does not contain the filenames dot or dot-gatd shall write this pathname to standard out-
put. Otherwise, the. option shall behae & the-P option.

-P The absolute pathname written shall not contain filenames that, in thetcdritee pathname,
refer to files of type symbolic link.

If both -L and-P are specified, the last one shall apglyneither-L nor -P is specified, th@wd utility
shall behge & if -L had been specified.

OPERANDS
None.

STDIN
Not used.

INPUT FILES
None.

ENVIRONMENT VARIABLES
The following environment variables shall affect tixecaition ofpwad

LANG Provide a default value for the internationalization variables that are unset or null. (See the
Base Definitions ®lume of IEEEStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatiamiables used to determine the values of
locale categories.)

LC_ALL
If set to a non-empty string valuejenride the \alues of all the other internationalizatioariv
ables.

LC_MESSAGES
Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error.

NLSRATH
Determine the location of message catalogs for the procesdii@ MESSAGES .

PWD If the -P option is in effect, this ariable shall be set to an absolute pathname of the current
working directory that does not containyasomponents that specify symbolic links, does not
contain ay components that are dot, and does not contajrcamponents that are dot-dot. If
an application sets or unsets the valuBPWD ,the behavior opwdis unspecified.

ASYNCHRONOUS EVENTS
Default.

STDOUT
The pwdutility output is an absolute pathname of the current working directory:
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"%s\n", < directory pathname

STDERR
The standard error shall be used only for diagnostic messages.

OUTPUT FILES

None.
EXTENDED DESCRIPTION
None.
EXIT STATUS
The following exit values shall be returned:
0 Successful completion.
>0 Anerror occurred.

CONSEQUENCES OF ERRORS
If an error is detected, output shall not be written to standard output, a diagnostic message shall be writ-
ten to standard erroand the exit status is not zero.

The following sections arinformative.

APPLICATION USAGE
None.

EXAMPLES
None.

RATIONALE
Some implementations Yxa Hstorically providedowdas a shell special built-in command.

In most utilities, if an error occurs, partial output may be written to standard output. This does not hap-
pen in historical implementations pfvd Becausepwd is frequently used in historical shell scripts
without checking the exit status, it is important that the historicaMi@his required here; therefore,

the CONSEQUENCES OF ERRORS section specifically disallowsartial output being written to
standard output.

FUTURE DIRECTIONS
None.

SEE ALSO
cd, the System Interfaces volume of IEERd 1003.1-2001getcwd))

COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Informationethnology -- Portable Operating System Interface (POSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In tremteof ary discrepang between this &rsion and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpesw
group.org/unix/online.html .
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NAME
rm - remae drectory entries

SYNOPSIS
rm [-fiRr] file...
DESCRIPTION
Therm utility shall remae the directory entry specified by edile argument.

If either of the files dot or dot-dot are specified as the basename portion of an operand (that is, the final
pathname componentyn shall write a diagnostic message to standard error and do nothing more with
such operands.

For eachfile the following steps shall be taken:

If the file does not exist: <ol type="a">

If the -f option is not specifiedm shall write a diagnostic message to standard error.
Go on to ag remainingdfiles

If file is of type directorythe following steps shall be taken: <ol type="a">

If neither the-R option nor ther option is specifiedim shall write a diaghostic message to standard
error, do rothing more witHile, and go on to apremaining files.

If the -f option is not specified, and either the permissiorfgdenflo not permit writing and the standard
input is a terminal or the option is specifiedsm shall write a prompt to standard error and read a line
from the standard input. If the response is nitnaétive, rm shall do nothing more with the current file
and go on to anremaining files.

For each entry contained ifile, other than dot or dot-dot, the four steps listed here (1 to 4) shall be
taken with the entry as if it werefiée operand. Them utility shall not traerse directories by folleing
symbolic links into other parts of the hieraychut shall remae the links themselves.

If the -i option is specified;m shall write a prompt to standard error and read a line from the standard
input. If the response is notfaimative, rm shall do nothing more with the current file, and go on to
ary remaining files.

If file is not of type directorythe-f option is not specified, and either the permissiorfdeoflo not per
mit writing and the standard input is a terminal or-iheption is specifiedim shall write a prompt to
the standard error and read a line from the standard input. If the response fisrnativag rm shall do
nothing more with the current file and go on tyg emaining files.

If the current file is a directorym shall perform actions equalent to thermdir() function defined in
the System Interfaces volume of IEEEd 1003.1-200talled with a pathname of the current file used
as thepath argument. If the current file is not a directorsn shall perform actions equalent to the
unlink() function defined in the System Intecks volume of IEEEStd 1003.1-200%kalled with a
pathname of the current file used aspghthargument.

If this fails for aly reasonym shall write a diagnostic message to standard,etoorothing more with
the current file, and go on toyaremaining files.

The rm utility shall be able to descend to arbitrary depths in a file higraaod shall not fail due to
path length limitations (unless an operand specified by the user exceeds system limitations).

OPTIONS
The rm utility shall conform to the Base Definitionslume of IEEE Std 1003.1-2001Section 12.2,
Utility Syntax Guidelines.

The following options shall be supported:

-f Do not prompt for confirmation. Do not write diagnostic messages or modifitrstagus in
the case of nonexistent operands.y Asrevious occurrences of thieoption shall be ignored.

-i Prompt for confirmation as described \poaisly. Any previous occurrences of thé option
shall be ignored.

-R Remore file hierarchies. See the DESCRIPTION.
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-r Equivaent to-R.

OPERANDS

STDIN

The following operand shall be supported:

file A pathname of a directory entry to be remed

The standard input shall be used to read an input line in response to each prompt specified in the STD-
OUT section. Otherwise, the standard input shall not be used.

INPUT FILES

None.

ENVIRONMENT VARIABLES

The following environment variables shall affect tixeoaition ofrm:

LANG Provide a default value for the internationalization variables that are unset or null. (See the
Base Definitions ®lume of IEEEStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatiamiables used to determine the values of
locale categories.)

LC_ALL
If set to a non-empty string valuejenride the \alues of all the other internationalizatioariv
ables.

LC_COLLATE

Determine the locale for the behavior of ranges,\@pnce classes, and multi-character col-
lating elements used in the extended regubgression defined for thgesexpr locale
keyword in theLC_MESSAGESategory.

LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte charactersguments) and the behavior of
character classes within regular expressions used in the extegdéat expression defined
for theyesexprlocale leyword in theLC_MESSAGES8ategory.

LC_MESSAGES
Determine the locale for the processing diriaative responses that should be used fecf
the format and contents of diagnostic messages written to standard error.

NLSRATH
Determine the location of message catalogs for the procesdi@ MESSAGES .

ASYNCHRONOUS EVENTS

Default.

STDOUT

Not used.

STDERR

Prompts shall be written to standard error under the conditions specified in the DESCRIPTION and
OPTIONS sections. The prompts shall containfillegpathname, tit their format is otherwise unspeci-
fied. The standard error also shall be used for diagnostic messages.

OUTPUT FILES

None.

EXTENDED DESCRIPTION

None.

EXIT STATUS

The following exit values shall be returned:
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0 All of the named directory entries for whiom performed actions eqealent to thermdir() or
unlink() functions were remed.

>0 Anerror occurred.

CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.

APPLICATION USAGE
Therm utility is forbidden to remee the names dot and dot-dot in order woid the consequences of
inadvertently doing something like:

rm-r.*

Some implementations do not permit the rgshof the last link to an>ecutable binary file that is
being eecuted; see the [BBSY] error in theunlink() function defined in the System Interfacedune
of IEEE Std 1003.1-2001Thus, them utility can fail to remee auch files.

The-i option causesm to prompt and read the standard inpteneif the standard input is not a termi-
nal, but in the absence ofthe mode prompting is not done when the standard input is not a terminal.

EXAMPLES
The following command:

rm a.out core
removes the directory entriesa.out andcore.

The following command:

rm -Rf junk
removes the directoryjjunk and all its contents, without prompting.

RATIONALE
For absolute clarityparagraphs (2b) and (3) in the DESCRIPTIONmofdescribing the behavior when
prompting for confirmation, should be interpreted in the following manner:

if ((NOT f_option) AND
((not_writable AND input_is_terminal) OR i_option))

The exact format of the interagti prompts is unspecified. Only the general nature of the contents of
prompts are specified because implementations may desire more des@tipts than those used

on historical implementations. Therefore, an application not using tigion, or using thei option,
relies on the system to provide the most suitable dialog directly with thebased on the betamr
specified.

The -r option is historical practice on all known systems. The symo#iR option is provided for con-
sisteng with the other utilities in this volume of IEEGtd 1003.1-2001hat provide options request-
ing recursie descent through the file hieragch

The behavior of thef option in historical versions afn is inconsistent. In general, along with "forc-

ing" the unlink without prompting for permission, itwalys causes diagnostic messages to be sup-
pressed and theié status to be unmodified for nonexistent operands and files that cannot bedinlink

In some versions, kever, the -f option suppresses usage messages and system errors as well. Sup-
pressing such messages is not a service to either shell scripts or users.

It is less clear that error messagegarding files that cannot be unlied (remeed) should be sup-
pressed. Although this is historical practice, tlukimne of IEEEStd 1003.1-200#loes not permit the
-f option to suppress such messages.
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When gven the -r and-i options, historical versions @ prompt the user twice for each directory

once before remang its contents and once before actually attempting to delete the directory entry that
names it. This alls the user to "prune” the file hierayolalk. Historical versions afm were incon-

sistent in that some did not do the former prompt for directories named on the command line and others
had obscure prompting behavior when {heption was specified and the permissions of the file did not
permit writing. The POSIX Shell and Utilitiesn differs little from historic practice, but does require

that prompts be consistent. Historical versionsnofvere also inconsistent in that prompts were done

to both standard output and standard erfidiis volume of IEEEStd 1003.1-200Tequires that
prompts be done to standard erfor consistengwith cpandmy, and to allav historical extensions to

rm that provide an option to list deleted files on standard output.

Therm utility is required to descend to arbitrary depths so thafigehierarcly may be deleted. This
means, for example, that tha utility cannot run out of file descriptors during its descent (that is, if the
number of file descriptors is limitedn cannot be implemented in the historical fashion where one file
descriptor is used per directorywd. Also, rm is not permitted todil because of path length restric-
tions, unless an operand specified by the user is longer tAaiH{RIAX]}.

The rm utility removes symbolic links themselks, not the files tlyerefer to, as a consequence of the
dependence on thenlink() functionality per the DESCRIPTION. When removing hierarchies with
or -R, the prohibition on following symbolic links has to be made explicit.

FUTURE DIRECTIONS
None.

SEE ALSO
rmdir() , the System Interfaces volume of IEESEd 1003.1-200Temove), rmdir(), unlink()

COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Informationethnology -- Portable Operating System Interface (POSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In tremteof ary discrepang between this &rsion and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpenw
group.org/unix/online.html .
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NAME
rmdir - remoe drectories

SYNOPSIS
rmdir [-p] dir...
DESCRIPTION
Thermdir utility shall remae the directory entry specified by eadin operand.

For eachdir operand, themdir utility shall perform actions equalent to thermdir() function called
with thedir operand as its only argument.

Directories shall be processed in the order specified. If a directory and a subdirectory of that directory
are specified in a singleviocation of thermdir utility, the application shall specify the subdirectory
before the parent directory so that the parent directory will be empty whemdireutility tries to

remove it.

OPTIONS
The rmdir utility shall conform to the Base Definition®lume of IEEEStd 1003.1-2001Section
12.2, Utility Syntax Guidelines.

The following option shall be supported:
-p Remove dl directories in a pathname. For eatihoperand:
The directory entry it names shall be resoh

If the dir operand includes more than one pathname component, effectsl@muio the follaving
command shall occur:

rmdir -p $(dirname dir)

OPERANDS
The following operand shall be supported:

dir A pathname of an empty directory to be remth

STDIN
Not used.

INPUT FILES
None.

ENVIRONMENT VARIABLES
The following environment variables shall affect tixeoaition ofrmdir:

LANG Provide a default &lue for the internationalization variables that are unset or null. (See the
Base Definitions volume of IEEBStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatianiables used to determine the values of
locale categories.)

LC_ALL
If set to a non-empty stringalue, werride the values of all the other internationalizatiani-v
ables.

LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte characters in arguments).

LC_MESSAGES
Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error.

NLSRATH
Determine the location of message catalogs for the procesdii@ MESSAGES .
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ASYNCHRONOUS EVENTS
Default.

STDOUT
Not used.

STDERR
The standard error shall be used only for diagnostic messages.

OUTPUT FILES

None.
EXTENDED DESCRIPTION
None.
EXIT STATUS
The following exit values shall be returned:
0 Each directory entry specified byda operand was renved successfully.
>0 Anerror occurred.

CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.

APPLICATION USAGE
The definition of an empty directory is one that contains, at most, directory entries for dot and dot-dot.

EXAMPLES
If a directorya in the current directory is empty except it contains a diredi@wyda/b is empty &cept
it contains a directorg:

rmdir -p a/b/c
removes dl three directories.

RATIONALE
On historical System V systems, tipeoption also caused a message to be written to the standard out-
put. The message indicated whether the whole path wavedrapwhether part of the path remained
for some reason. The STDERR section requires this diagnostic when the entire path specidied by a
operand is not renved, but does not alle the status message reporting success to be written as a diag-
nostic.

Thermdir utility on System V also included-a option that suppressed the informational message out-
put by the-p option. This option has been omitted because the informational message is not specified
by this volume of IEEEStd 1003.1-2001.

FUTURE DIRECTIONS
None.

SEE ALSO
rm, the System Interfaces volume of IEEEd 1003.1-200Iremove), rmdir(), unlink()

COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Information Technology -- Portable Operating SystemalegefOSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In trenteof ary discrepang between this version and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpesw
group.org/unix/online.html .
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NAME
sleep - suspendecution for an interval

SYNOPSIS
sleeptime

DESCRIPTION
The sleeputility shall suspend»ecution for at least the integral number of seconds specified by the
time operand.

OPTIONS
None.

OPERANDS
The following operand shall be supported:

time A non-n@dive decimal integer specifying the number of seconds for which to susgpecul e
tion.

STDIN
Not used.

INPUT FILES
None.

ENVIRONMENT VARIABLES
The following environment variables shall affect tixeoaition ofsleep

LANG Provide a default value for the internationalization variables that are unset or null. (See the
Base Definitions ®lume of IEEEStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatianiables used to determine the values of
locale categories.)

LC_ALL
If set to a non-empty string valuejenride the \alues of all the other internationalizatioariv
ables.

LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte characters in arguments).

LC_MESSAGES
Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error.

NLSRATH
Determine the location of message catalogs for the procesdii@ MESSAGES .

ASYNCHRONOUS EVENTS
If the sleeputility receives a SGALRM signal, one of the following actions shall be taken:

Terminate normally with a zero exit status.
Effectively ignore the signal.

Provide the default behavior for signals described in the ASYNONRUS EVENTS section dftil-
ity Description Defaults This could include terminating with a non-zero exit status.

Thesleeputility shall tale the standard action for all other signals.

STDOUT
Not used.

STDERR
The standard error shall be used only for diagnostic messages.
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OUTPUT FILES

None.
EXTENDED DESCRIPTION
None.
EXIT STATUS
The following exit values shall be returned:
0 The eecution was successfully suspended for at |éast seconds, or a SIGALRM signal
was receved. See the ASYNCHRONOUS EVENTS section.
>0 Anerror occurred.

CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.

APPLICATION USAGE
None.

EXAMPLES
Thesleeputility can be used toxecute a command after a certain amount of time, as in:

(sleep 105commanil &

or to execute a commandvery so often, as in:

while true
do

command sleep 37
done

RATIONALE
The exit status is allowed to be zero wislgepis interrupted by the SIGALRM signal because most
implementations of this utility rely on the asai of that signal to notify them that the requested finish-
ing time has been successfully attained. Such implementations thus do not distinguish this situation
from the successful completion case. Other implementations are allowed to catch the signal and go
back to sleep until the requested time expires or to provide the normal signal termination procedures.

As with all other utilities that takintegral operands and do not specify subranges of allowabkeks,

sleepis required by this volume of IEEStd 1003.1-200%0 deal withtime requests of up to
2147483647 seconds. This may mean that some implementatiendhaake multiple calls to the
delay mechanism of the underlying operating system if its argument range is less than this.

FUTURE DIRECTIONS
None.

SEE ALSO
wait, the System Interfaces volume of IEERd 1003.1-2001alarm(), sleegf)

COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Informationethnology -- Portable Operating System Interface (POSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In trenteof ary discrepang between this &rsion and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpenw
group.org/unix/online.html .
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NAME
sort - sort, merge, or sequence check text files

SYNOPSIS
sort [-m][-o outpul[-bdfinru][-t char][-k keyde]... [file...]

sort -c [-bdfinru][-t char][-k keydel][file]

DESCRIPTION
Thesort utility shall perform one of the following functions:

Sort lines of all the named files together and write the result to the specified output.
Merge lines of all the named (presorted) files together and write the result to the specified output.
Check that a single input file is correctly presorted.

Comparisons shall be based on one or more sgst étracted from each line of input (df no sort
keys are specified, the entire line up to, but not including, the terminatingireg), and shall be per
formed using the collating sequence of the current locale.

OPTIONS
The sort utility shall conform to the Base Definitionslume of IEEE Std 1003.1-2001$ection 12.2,
Utility Syntax Guidelines, and th& keydefoption should follav the-b, -d, -f, -i, -n, and -r options.

The following options shall be supported:

-C Check that the single input file is ordered as specified by the arguments and the collating
sequence of the current locale. No output shall be produced; onlyitheode shall be
affected.

-m Merge only; the input file shall be assumed to be already sorted.

-0 output

Specify the name of an output file to be used instead of the standard output. This file can be

the same as one of the infilgs.

-u Unique: suppress all but one in each set of lines having eegyml K used with thec option,
check that there are no lines with duplicadgsk in addition to checking that the input file is
sorted.

The following options shallv@rride the default ordering rules. When ordering options appear indepen-
dent of ay key field specifications, the requested field ordering rules shall be applied globally to all

sort keys. When attached to a specifieyk(see-k), the specified ordering options shalleoide all
global ordering options for thaeit

-d Specify that only <blank>s and alphanumeric characters, according to the current setting of

LC_CTYPE gshall be significant in comparisons. The behavior is undefined for aesott k
which-i or -n also applies.

-f Consider all lowercase characters thatehgppercase equilents, according to the current
setting ofLC_CTYPE to be the uppercase egaéent for the purposes of comparison.

-i Ignore all characters that are non-printable, according to the current setti@Gg®©T YPE .

-n Restrict the sort é&y  an hitial numeric string, consisting of optional <blank>s, optional

minus sign, and zero or more digits with an optional radix character and thousands separators
(as defined in the current locale), which shall be sorted by arithmetic value. An empty digit

string shall be treated as zero. Leading zeros and signs on zeros shall not affect ordering.

-r Reverse the sense of comparisons.

The treatment of field separators can be altered using the options:

-b Ignore leading <blank>s when determining the starting and ending positions of a restricted

sort lkey. If the -b option is specified before the firdt option, it shall be applied to alk
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options. Otherwise, theb option can be attached independently to edclield_start or
field_endoption-argument (see below).

-t char
Use char as the field separator charactelar shall not be considered to be part of a field
(although it can be included in a sodyk Each occurrence ahar shall be significant (for
example, <har><char> delimits an empty field). Ift is not specified, <blank>s shall be used
as deéult field separators; each maximal non-empty sequence of <blank>s that follows a non-
<blank> shall be a field separator.

Sort keys an be specified using the options:

-k keydef
Thekeydefargument is a restricted sorhykfield definition. The format of this definition is:

field_starftypd[,field_enditypd]

wherefield_startandfield_enddefine a ky field restricted to a portion of the line (see the EXTENDED
DESCRIPTION section), antypeis a modifier from the list of charactéks ,’d’ ,'f" ,'i" ,'n" ,’r’ .
The’b’ modifier shall behze like the -b option, but shall apply only to thHesld_startor field_endto
which it is attached. The other modifiers shall wehike the corresponding options, but shall apply
only to the ley field to which thg are attached; theshall have tis effect if specified witlfield_start
field_end or both. If ary modifier is attached to feld_startor to afield_end no gtion shall apply to
either Implementations shall support at least nine occurrences ef thgtion, which shall be signifi-
cant in command line ordelf no -k option is specified, a default sorykd the entire line shall be
used.

When there are multiplee fields, later kys shall be compared only after all earlieeyk compare
equal. Except when th& option is specified, lines that otherwise compare equal shall be ordered as if
none of the optiondd, -f, -i, -n, or -k were present (but witkr still in effect, if it was specified) and

with all bytes in the lines significant to the comparison. The order in which lines that still compare
equal are written is unspecified.

OPERANDS
The following operand shall be supported:

file A pathname of a file to be sorted, merged, or checked. fifenoperands are specified, or if a
file operand is-’ , the standard input shall be used.

STDIN
The standard input shall be used only iffi®operands are specified, or ifiee operand is-’ . See
the INPUT FILES section.

INPUT FILES
The input files shall be text files, except that gbet utility shall add a <newline> to the end of a file
ending with an incomplete last line.

ENVIRONMENT VARIABLES
The following environment variables shall affect tlrecaition ofsort

LANG Provide a default value for the internationalization variables that are unset or null. (See the
Base Definitions ®lume of IEEEStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatianiables used to determine the values of
locale categories.)

LC_ALL
If set to a non-empty string valuejenride the \alues of all the other internationalizatioariv
ables.

LC_COLLATE

Determine the locale for ordering rules.
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LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte charactergiimmants and input files) and the
behavior of character classification for the-d, -f, -i, and -n options.

LC_MESSAGES
Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error.

LC_NUMERIC

Determine the locale for the definition of the radix character and thousands separator for the
-n option.

NLSRATH
Determine the location of message catalogs for the procesdii@ MESSAGES .

ASYNCHRONOUS EVENTS
Default.

STDOUT
Unless theo or -c options are in effect, the standard output shall contain the sorted input.

STDERR
The standard error shall be used for diagnostic messages. A warning message about correcting an
incomplete last line of an input file may be generated, but need not affect the final exit status.

OUTPUT FILES
If the -0 option is in effect, the sorted input shall be written to theofilput

EXTENDED DESCRIPTION
The notation:

-k field_starftypd[,field_enditypd]

shall define a &y field that begins dteld_startand ends dfield_endinclusive, unlessfield_startfalls
beyond the end of the line or aftBeld_end in which case thedy field is empty A missingfield_end
shall mean the last character of the line.

A field comprises a maximal sequence of non-separating characters and, in the absence -bf option
ary preceding field separator.

Thefield_startportion of thekeydefoption-argument shall ka the form:

field_numbdtfirst_charactef

Fields and characters within fields shall be numbered starting with Tieldhenumbelandfirst_char-
acterpieces, interpreted as pogéidecimal integers, shall specify the first character to be used as part
of a sort ley. If .first_charactelis omitted, it shall refer to the first character of the field.

Thefield_endportion of thekeydefoption-argument shall ke the form:

field_numbdrlast_charactey

Thefield_numbeshall be as described ataofor field_start. Thelast_charactepiece, interpreted as a
non-ngative decimal intger, shall specify the last character to be used as part of the sprifk
last_characterevduates to zero ofast_charactelis omitted, it shall refer to the last character of the
field specified byield_number

If the -b option orb type modifier is in effect, characters within a field shall be counted from the first
non- <blank> in the field. (This shall apply separatelfjrst_characterandlast_character)
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EXIT STATUS
The following exit values shall be returned:

0 All input files were output successfullgr -c was Pecified and the input file was correctly
sorted.

1 Under the-c option, the file was not ordered as specified, or iftrend-u options were both
specified, tw input lines were found with equatys.

>1 Anerror occurred.

CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.

APPLICATION USAGE
The dedult value for-t, <blank>, has different properties from, foraenple,-t "<space>". If a line

contains:
<space><space>foo

the folloving treatment would occur with default separation as opposed to specifically selecting a
<space>:

Field Default -t "<space>"

1 <space><space>foo empty

2 empty empty

3 empty foo

The leading field separator itself is included in a field wheés not used. For example, this command
returns an exit status of zero, meaning the input was already sorted:

sort -¢ -k 2 <<eof
y<tab>b
x<space>a

eof

(assuming that a <tab> precedes the <space> in the current collating sequence). The field separator is
not included in a field when it ixglicitly set via-t. This is historical practice and allows usage such
as:

sort -t "|" -k 2n <<eof
Atlantal425022|Georgia
Birmingham|284413|Alabama
Columbia]100385|South Carolina
eof

where the second field can be correctly sorted numerically withgartireo the non-numeric field sep-
arator.

The wording in the OPTIONS section clarifies that the -d, -f, -i, -n, and -r options hae b come
before the first sortdy pecified if thg are intended to apply to all specifiegéyk. The way it is
described in this volume of IEEBtd 1003.1-200Inatches historical practice, not historical docu-
mentation. The results are unspecified if these options are specified-kftgtion.

The -f option might not work as expected in locales where there is not a one-to-one mapping between
an uppercase and a lowercase letter.

EXAMPLES
The following command sorts the contentsnfile with the second field as the soetyk
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sort -k 2,2 infile

The following command sorts, invase orderthe contents ohfilel andinfile2, placing the output in
outfile and using the second character of the second field as thegd@s&uming that the first charac-
ter of the second field is the field separator):

sort -r -0 outfile -k 2.2,2.2 infilel infile2

The following command sorts the contentdrdgilel andinfile2 using the second non- <blank> of the
second field as the sork

sort -k 2.2b,2.2b infilel infile2

The following command prints the Systevhpassvord file (user database) sorted by the numeric user
ID (the third colon-separated field):

sort -t : -k 3,3n /etc/passwd

The following command prints the lines of the already sortedrfile, suppressing all but one oceur
rence of lines having the same third field:

sort -um -k 3.1,3.0 infile

RATIONALE

Examples in some historical documentation state that optionsvith one input file keep the first in
each set of lines with equaéys. This behavior was deemed to be an implementation artifactasd w
not standardized.

The -z option was omitted; it is not standard practice on most systems and is inconsistent with using
sortto sort seeral files individually and then merge them togetfdre text concerningg in historical
documentation appeared to require implementations to determine the pufipedength during the

sort phase of operation, but not during the merge.

The-y option was omitted because of non-portabililge-M option, present in System Was omitted
because of non-portability in international usage.

An undocumentedT option exists in some implementations. It is used to specify a directory for inter
mediate files.Implementations are encouraged to support the use dMRDIR ernvironment \ariable
instead of adding an option to support this functionality.

The -k option was added to satisfy dwobjections. First, the zero-based counting useddyis not
consistent with other utility cmentions. Second, it did not meet syntax guideline requirements.

Historical documentation indicates that "settingmplies-b". The description ofn already states that
optional leading <blank>s are tolerated in doing the comparigoib. is enabled, rather than implied,
by -n, this has unusual side effects. When a character offset is used in a column of humbeasnfor e
ple, to sort modulo 100), thatfeét is measured relaé o the most significant digit, not to the column.
Based upon a recommendation from the author of the origamaiitility, the -b implication has been
omitted from this volume of IEEEStd 1003.1-2001and an application wishing to acisete previ-
ously mentioned side effects has to code-thigag explicitly.

FUTURE DIRECTIONS

None.

SEE ALSO

comm, join , uniq, the System Interfaces volume of IEEEd 1003.1-200%puppef)

COPYRIGHT

Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Information Technology -- Portable Operating Systemalegef?OSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In trenteof ary discrepang between this version and the
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original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpesw
group.org/unix/online.html .
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NAME
split - split files into pieces

SYNOPSIS
split [-I line_coun}[-a suffix_lengtl file[namd]

split -b n[kjm][-a suffix_lengtli file[nam§]

DESCRIPTION
The split utility shall read an input file and write one or more output files. The default size of each out-
put file shall be 1000 lines. The size of the output files can be modified by specificationlbobithie
options. Each output file shall be created with a uniquiéxsiihe suffix shall consist ofxactly suf-
fix_lengthlowercase letters from the POSIX locale. The letters of the suffix shall be used as if the
were a base-26 digit system, with the first suffix to be created consistingasf @llaracters, the sec-
ond with ab’ replacing the last’ , and so on, until a name of &' characters is created. By daft,
the names of the output files shall’ke, followed by a tw-character suffix from the character set as
described abee, garting with"aa" , "ab" , "ac" , and so on, and continuing until the fxif'zz" | for
a maximum of 676 files.

If the number of files requiredkeeeds the maximum allowed by the suffix length provided, such that
the last allavable file would be lager than the requested size, #ipdit utility shall fail after creating the

last file with a valid sdix; split shall not delete the files it created with validfixes. Ifthe file limit is

not exceeded, the last file created shall contain the remainder of the input file, and may be smaller than
the requested size.

OPTIONS
The split utility shall conform to the Base Definitions volume of IEERE 1003.1-2001Section 12.2,
Utility Syntax Guidelines.

The following options shall be supported:

-a suffix_length

Usesuffix_lengtHetters to form the sfik portion of the filenames of the split file.-H is not
specified, the default suffix length shall beotif the sum of theameoperand and thsuf-
fix_lengthoption-agument would create a filenameceeding {NAME_MAX} bytes, an error
shall resultsplit shall exit with a diagnostic message and no files shall be created.

-b n  Split a file into pieces bytes in size.
-b nk Split a file into pieces*1024 bytes in size.
-b nm Split a file into pieces*1048576 bytes in size.

-l line_count
Specify the number of lines in each resulting file piece. Il countagument is an
unsigned decimal ingeer The default is 1000. If the input does not end with a <newline>, the
partial line shall be included in the last output file.

OPERANDS
The following operands shall be supported:

file The pathname of the ordinary file to be split. If no input filevsrgor file is -’ , the standard
input shall be used.

name The prefix to be used for each of the files resulting from the split operationnmeargu-
ment is g¥en, 'X’ shall be used as the prefix of the output files. The combined length of the
basename dgfrefixandsuffix_lengtilcannot exceed {NAME_MAX} bytes. See the OPTIONS
section.

STDIN
See the INPUT FILES section.



split(P) split(P)

INPUT FILES
Any file can be used as input.

ENVIRONMENT VARIABLES
The following environment variables shall affect tlecaition ofsplit:

LANG Provide a default value for the internationalization variables that are unset or null. (See the
Base Definitions ®lume of IEEEStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatianiables used to determine the values of
locale categories.)

LC_ALL
If set to a non-empty string valuejenride the \alues of all the other internationalizatioariv
ables.

LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte characters in arguments and input files).

LC_MESSAGES
Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error.

NLSRATH
Determine the location of message catalogs for the procesdii@ MESSAGES .

ASYNCHRONOUS EVENTS
Default.

STDOUT
Not used.

STDERR
The standard error shall be used only for diagnostic messages.

OUTPUT FILES
The output files contain portions of the original input file; otherwise, unchanged.

EXTENDED DESCRIPTION
None.

EXIT STATUS
The following exit values shall be returned:

0 Successful completion.

>0 Anerror occurred.

CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.

APPLICATION USAGE
None.

EXAMPLES
In the following example®o is a text file that contains 5000 lines.

Create fie files,xaa, xab, xac, xad, and xae

split foo

Create fie files, but the stiked portion of the created files consists of three lettaEs, xaab, xaag
xaad, and xaae

split -a 3 foo
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Create three files with four-letter suffixes and a supplied ptedix,aaag bar_aaab andbar_aaac

split -a 4 -1 2000 foo bar_

Create as marfiles as are necessary to contain at most 20*1024 bytes, each withatlle plefix ofx
and a five-letter suffix:

split -a 5 -b 20k foo

RATIONALE
The-b option was added to provide a mechanism for splitting files other than by lines. While most uses
of the-b option are for transmitting filesser networks, some beled it would have additional uses.

The-a option was added tovercome the limitation of being able to create only 676 files.

Consideration was gén to celeting this utility using the rationale that the functionality pided by
this utility is available via thecsplit utility (seecsplit). Upon reconsideration of the purpose of the User
Portability Extension, it &ws decided to retain both this utility and tteplit utility because users use
both utilities and hae hstorical expectations of their behar. Furthermore, the splitting on byte
boundaries irsplit cannot be duplicated with the historicablit

The text "split shall not delete the files it created withlig sufixes" would normally be assumeditb
since the related utilifycsplit, does delete files under some circumstances, the historical behavior of
splitis made explicit toid misinterpretation.

FUTURE DIRECTIONS
None.

SEE ALSO
csplit

COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Informationethnology -- Portable Operating System Interface (POSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In tremteof ary discrepang between this &rsion and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpesw
group.org/unix/online.html .
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NAME
stty - set the options for a terminal

SYNOPSIS
stty [ -a| -g]

stty operands

DESCRIPTION
The stty utility shall set or report on terminal I/O characteristics for the device that is its standard input.
Without options or operands specified, it shall report the settings of certain characteristics, usually
those that differ from implementation-defined aléfs. Otherwise, it shall modify the terminal state
according to the specified operands. Detailed information about the modes listed in the firstifig
belov are described in the Base Definitionslwume of IEEEStd 1003.1-2001Chapter 11, General
Terminal Interice. Operands in the Combination Modes group (see Combination Modes ) are imple-
mented using operands in thepoeis groups. Some combinations of operands are mutuallysa/e
on some terminal types; the results of using such combinations are unspecified.

Typical implementations of this utility require a communications line configured to ugerthies
interface defined in the System Inegés volume of IEEEStd 1003.1-20010n systems where none
of these lines arevailable, and on lines not currently configured to supportéhmios interface, some
of the operands need not affect terminal characteristics.

OPTIONS
The stty utility shall conform to the Base Definitions volume of IEESE 1003.1-2001Section 12.2,
Utility Syntax Guidelines.

The following options shall be supported:
-a Write to standard output all the current settings for the terminal.

-g Write to standard output all the current settings in an unspecified form that can be used as
arguments to anothervncation of thestty utility on the same system. The form used shall not
contain ag characters that would require quoting twid word expansion by the shell; see
Wad Expansions

OPERANDS
The following operands shall be supported to set the terminal characteristics.

Control Modes
parenb (-parenb)
Enable (disable) parity generation and detection. This shadl tha effect of setting (not set-
ting) PARENB in thetermios c_cflagfield, as defined in the Base Definitions volume of
IEEE Std 1003.1-200Chapter 11, General Terminal Interface.

parodd (-parodd)

Select odd (een) parity This shall hae the efect of setting (not setting)ARODD in the
termios c_cflagfield, as defined in the Base Definitions volume of IE&f 1003.1-2001,
Chapter 11, General Terminal Interface.

cs5 cs6 cs7 cs8
Select character size, if possible. This shalehte effect of setting CS5, CS6, CS7, and CS8,
respectiely, in the termios c_cflag field, as defined in the Base Definitions volume of
IEEE Std 1003.1-200Chapter 11, General Terminal Interface.

number Set terminal baud rate to the numberegj if possible. If the baud rate is set to zero, the
modem control lines shall no longer be asserted. This shedltha effect of setting the input
and outputtermios baud rate values as defined in the Base Definitionlsme of
IEEE Std 1003.1-200Chapter 11, General Terminal Interface.
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ispeed number
Set terminal input baud rate to the humbeemi if possible. If the input baud rate is set to
zero, the input baud rate shall be specified by the value of the output baud rate. Thizeshall ha
the effect of setting the inptermios baud rate values as defined in the Base Definitiohs v
ume of IEEEStd 1003.1-2001Chapter 11, General Terminal Interface.

ospeed number
Set terminal output baud rate to the numbeergiif possible. If the output baud rate is set to
zero, the modem control lines shall no longer be asserted. This srathbaffect of setting
the output termios baud rate values as defined in the Base Definitions volume of
IEEE Std 1003.1-200Chapter 11, General Terminal Interface.

hupcl (-hupcl)
Stop asserting modem control lines (do not stop asserting modem control lines) on last close.
This shall hae the effect of setting (not setting) HUPCL in ttermios c_cflagfield, as
defined in the Base Definitions volume of IEESE 1003.1-2001Chapter 11, Generalef-
minal Interface.

hup (-hup)
Equivaent tohupcl( -hupcl).

cstopb (-cstopb)
Use two (one) stop bits per charactérhis shall hae te effect of setting (not setting)
CSTOPB in the termios c_cflag field, as defined in the Base Definitions volume of
IEEE Std 1003.1-200Chapter 11, General Terminal Interface.

cread (-cread)
Enable (disable) the rewer. This shall hae te effect of setting (not setting) CREAD in the
termios c_cflagfield, as defined in the Base Definitions volume of IE&fH 1003.1-2001,
Chapter 11, General Terminal Interface.

clocal (-clocal)
Assume a line without (with) modem control. This shalidhthe effect of setting (not setting)
CLOCAL in the termios c_cflag field, as defined in the Base Definitions volume of
IEEE Std 1003.1-200Chapter 11, General Terminal Interface.

It is unspecified whethestty shall report an error if an attempt to set a Control Mode fails.

Input Modes

ignbrk (-ignbrk)
Ignore (do not ignore) break on input. This shailehthe effect of setting (not setting) IGN-
BRK in the termios c_iflag field, as defined in the Base Definitions volume of
IEEE Std 1003.1-200Chapter 11, General Terminal Interface.

brkint (-brkint )
Signal (do not signal) INTR on break. This shalvénahe effect of setting (not setting)
BRKINT in the termios c_iflag field, as defined in the Base Definitions volume of
IEEE Std 1003.1-200Chapter 11, General Terminal Interface.

ignpar (-ignpar)
Ignore (do not ignore) bytes with parity errors. This shalehhe effect of setting (not set-
ting) IGNPAR in thetermios c_iflag field, as defined in the Base Definitions volume of
IEEE Std 1003.1-200Chapter 11, General Terminal Interface.

parmrk (-parmrk)

Mark (do not mark) parity errors. This shallvkahe effect of setting (not settingARMRK
in the termios c_iflag field, as defined in the Base Definitions volume of
IEEE Std 1003.1-200Chapter 11, General Terminal Interface.

inpck (-inpck)
Enable (disable) input parity checking. This shaleéhdhe effect of setting (not setting)
INPCK in the termios c_iflag field, as defined in the Base Definitions volume of
IEEE Std 1003.1-200Chapter 11, General Terminal Interface.
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istrip  (-istrip)
Strip (do not strip) input characters toae bits. This shall hee the effect of setting (not set-
ting) ISTRIP in thetermios c_iflag field, as defined in the Base Definitions volume of
IEEE Std 1003.1-200Chapter 11, General Terminal Interface.

inlcr  (-inlcr)
Map (do not map) NL to CR on input. This shalv&ae effect of setting (not setting) INLCR
in the termios c_iflag field, as defined in the Base Definitions volume of
IEEE Std 1003.1-200Chapter 11, General Terminal Interface.

igner (-igncr)
Ignore (do not ignore) CR on input. This shalvédhe efect of setting (not setting) IGNCR
in the termios c_iflag field, as defined in the Base Definitions volume of
IEEE Std 1003.1-200Chapter 11, General Terminal Interface.

icrnl  (-icrnl)
Map (do not map) CR to NL on input. This shalv&ahe effect of setting (not setting) ICRNL
in the termios c_iflag field, as defined in the Base Definitions volume of
IEEE Std 1003.1-200Chapter 11, General Terminal Interface.

ixon (-ixon)
Enable (disable) SNRT/STOP output control. Output from the system is stopped when the
system recees STOP and started when the system reesiSTART. This shall hae the efect
of setting (not setting) IXON in theermios c_iflag field, as defined in the Base Definitions
volume of IEEE Std 1003.1-2001Chapter 11, General Terminal Interface.

ixany (-ixany)
Allow any character to restart output. This shaléde effect of setting (not setting) IXANY
in the termios c_iflag field, as defined in the Base Definitions volume of
IEEE Std 1003.1-200Chapter 11, General Terminal Interface.

ixoff  (-ixoff)
Request that the system send (not send)FSTharacters when the input queue is nearly full
and SRART characters to resume data transmission. This shedl ha effect of setting (not
setting) IXOFF in thetermios c_iflag field, as defined in the Base Definitions volume of
IEEE Std 1003.1-200Chapter 11, General Terminal Interface.

Output Modes

opost (-opos)
Post-process output (do not post-process output; ignore all other output modes). This shall
have the efect of setting (not setting) OPOST in ttegmios c_oflagfield, as defined in the
Base Definitions volume of IEEStd 1003.1-2001Chapter 11, General Terminal Interface.

ocrnl (-ocrnl)
Map (do not map) CR to NL on output This shalkdahe effect of setting (not setting)
OCRNL in the termios c_oflag field, as defined in the Base Definitions volume of
IEEE Std 1003.1-200Chapter 11, General Terminal Interface.

onocr (-onocr)
Do not (do) output CR at column zero. This shaleh#he effect of setting (not setting)
ONOCR in thetermios c_oflag field, as defined in the Base Definitions volume of
IEEE Std 1003.1-200Chapter 11, General Terminal Interface.

onlret (-onlret)
The terminal newline &y performs (does not perform) the CR function. This shalehhe
effect of setting (not setting) ONLRET in thermios c_oflagfield, as defined in the Base
Definitions volume of IEEEStd 1003.1-2001Chapter 11, General Terminal Interface.

ofill  (-ofill)
Use fill characters (use timing) for delays. This shallehtae effect of setting (not setting)
OFILL in the termios c_oflag field, as defined in the Base Definitions volume of
IEEE Std 1003.1-200Chapter 11, General Terminal Interface.
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ofdel (-ofdel)
Fill characters are DELs (NULSs). This shallveahe effect of setting (not setting) OFDEL in
the termios c_oflag field, as defined in the Base Definitions volume of
IEEE Std 1003.1-200Chapter 11, General Terminal Interface.

cr0 crl cr2 cr3
Select the style of delay for CRs. This shaléhe effect of setting CRDLto CRO, CR1,
CR2, or CR3, respegtly, in thetermios c_oflagfield, as defined in the Base Definitiord-v
ume of IEEEStd 1003.1-2001Chapter 11, General Terminal Interface.

nl0 nl1
Select the style of delay for NL. This shallveahe effect of setting NLDY to NLO or NL1,
respectiely, in the termios c_oflag field, as defined in the Base Definitionslume of
IEEE Std 1003.1-200Chapter 11, General Terminal Interface.

tabO tabl tab2 tab3

Select the style of delay for horizontal tabs. This shaleHae effect of setting ABDLY to
TABO, TAB1, TAB2, or TABS3, respeatély, in the termios c_oflagfield, as defined in the
Base Definitions volume of IEEBStd 1003.1-2001Chapter 11, Generakfminal Interéce.
Note that TAB3 has the effect of expanding <tab>s to <space>s.

tabs (-tabs)
Synonym fortabO ( tab3).

bsO bsl
Select the style of delay for backspaces. This shaé# te effect of setting BSD{_to BSO or
BS1, respectrly, in the termios c_oflagfield, as defined in the Base Definitions volume of
IEEE Std 1003.1-200Chapter 11, General Terminal Interface.

ff0 ff1 Select the style of delay for form-feeds. This shalehthe effect of setting FFDL_to FFO or
FF1, respectely, in the termios c_oflagfield, as defined in the Base Definitions volume of
IEEE Std 1003.1-200Chapter 11, General Terminal Interface.

vt vtl
Select the style of delay foextical-tabs. This shall ke the effect of setting VTDY to VTO
or VT1, respectidly, in thetermios c_oflagfield, as defined in the Base Definitions volume of
IEEE Std 1003.1-200Chapter 11, General Terminal Interface.

Local Modes
isig (-isig)
Enable (disable) the checking of charactersrzgy the special control characters INTRJIQ)
and SUSPThis shall hae te effect of setting (not setting) ISIG in tlegmios c_lflagfield,
as defined in the Base Definitionslwme of IEEEStd 1003.1-2001Chapter 11, General
Terminal Interface.

icanon (-icanon)
Enable (disable) canonical input (ERASE and KILL processing). This shadlthe effect of
setting (not setting) ICANON in theermios c_lflag field, as defined in the Base Definitions
volume of IEEE Std 1003.1-2001Chapter 11, General Terminal Interface.

iexten (-iexten)
Enable (disable) animplementation-defined special control characters not currently con-
trolled byicanon, isig, ixon, or ixoff. This shall hae the effect of setting (not setting) IEX-
TEN in the termios c_Iflag field, as defined in the Base Definitions volume of
IEEE Std 1003.1-200Chapter 11, General Terminal Interface.

echo (-echg
Echo back (do not echo back)egy character typed. This shallveathe effect of setting (not
setting) ECHO in thedermios c_lIflag field, as defined in the Base Definitions volume of
IEEE Std 1003.1-200Chapter 11, General Terminal Interface.

echoe (-echog
The ERASE character visually erases (does not erase) the last character in the current line
from the displayif possible. This shall k& te effect of setting (not setting) ECHOE in the
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termios c_lIflag field, as defined in the Base Definitiordlume of IEEE Std 1003.1-2001,
Chapter 11, General Terminal Interface.

echok (-echoK
Echo (do not echo) NL after KILL charactdhis shall hae the efect of setting (not setting)
ECHOK in the termios c_lflag field, as defined in the Base Definition®lume of
IEEE Std 1003.1-200Chapter 11, General Terminal Interface.

echonl (-echon)
Echo (do not echo) NL,ven if echois disabled. This shall ka the effect of setting (not set-
ting) ECHONL in thetermios c_Iflag field, as defined in the Base Definitionslume of
IEEE Std 1003.1-200Chapter 11, General Terminal Interface.

noflsh (-noflsh)
Disable (enable) flush after INTR,UDI, SUSP This shall hae the effect of setting (not set-
ting) NOFLSH in thetermios c_lflag field, as defined in the Base Definitions volume of
IEEE Std 1003.1-200Chapter 11, General Terminal Interface.

tostop (-tostop)
Send SIGTTOU for background output. This shalenhdhe effect of setting (not setting)
TOSTOP in thetermios c_lIflag field, as defined in the Base Definitionslume of
IEEE Std 1003.1-200Chapter 11, General Terminal Interface.

Special Control Character Assignments

<controb>-character string

Set <control>-characterto string. If <controb>-characteris one of the character sequences in
the first column of the following table, the corresponding Base Definitiahsme of
IEEE Std 1003.1-2001Chapter 11, General Terminal Interface control character from the
second column shall be recognized. This has fleetedf setting the corresponding element of
the termios c_ccarray (see the Base Definitionslwme of IEEE Std 1003.1-2001Chapter
13, Headersstermios.h>).
Table: Control Character Names instty

Control Character c_cc Subscript Description

eof VEOF EOFcharacter
eol VEOL EOLcharacter
erase VERASE ERASe€haracter
intr VINTR INTRcharacter
kill VKILL KILL character
quit VQUIT QUIT character
susp VSUSP SUSPBharacter
start VSTART SART character
stop VSTOP SOP character

If string is a single charactethe control character shall be set to that charalétstring is the two-
character sequen¢g" or the stringundef the control character shall be set to _POSIX_VDISABLE ,
if it is in effect for the device; if _POSIX_VDISABLE is not in effect for the device, it shall be treated
as an errorin the POSIX locale, iétring is a two-character sequence beginning with circuagflé ),

and the second character is one of those listed ifi'thecolumn of the following table, the control
character shall be set to the corresponding character value in the Value column of th&atalele.

Circumflex Control Characters in stty

“c Value “c Value “c Value
a, A <SOH> I, L <FF> w, W <ETB>
b, B <STX> m,M <CR> X, X <CAN>
c,C <ETX> n,N <S0O> yvY <EM>
d,D <EOT> 0,0 <SI> 2,7 <SuB>
e E <ENQ> p,P <DLE> [ <ESC>
f, F <ACK> q,Q <DC1> \ <FS>
g,G <BEL> r,R <DC2> ] <GS>
h, H <BS> s,S <DC3> " <RS>
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i, | <HT> t, T <DC4> _ <Us>
jJ <LF> u, U <NAK> ? <DEL>
, K <VT> v,V <SYN>

min number

Set the value of MIN towumber MIN is used in non-canonical mode input processing (
icanon).

time number

Set the value of TIME teumber TIME is used in non-canonical mode input processing (
icanon).

Combination Modes

saved settings
Set the current terminal characteristics to thedaettings produced by thg option.

evenp or parity
Enableparenb andcs7 disableparodd.

oddp
Enableparenb, cs7, and parodd.

-parity , -evenp, or -oddp
Disableparenb, and setcs8

raw (-raw or cooked

Enable (disable) minput and output. Reamode shall be equélent to setting:

stty cs8 erase “- kill *- intr "\
quit - eof "- eol "- -post -inpck

nl (-nl)
Disable (enablecrnl. In addition, -nl unsetdnlcr andigncr.
ek Reset ERASE and KILL characters back to system defaults.
sane
Reset all modes to some reasonable, unspecified, values.
STDIN

Although no input is read from standard input, standard input shall be used to get the current terminal
I/O characteristics and to setwm&erminal I/O characteristics.

INPUT FILES
None.

ENVIRONMENT VARIABLES
The following environment variables shall affect tixecaition ofstty.

LANG Provide a default &lue for the internationalization variables that are unset or null. (See the
Base Definitions volume of IEEBStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatiamiables used to determine the values of

locale categories.)
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LC_ALL
If set to a non-empty stringalue, werride the values of all the other internationalizatiani-v
ables.
LC_CTYPE

This variable determines the locale for the interpretation of sequences of bytes of text data as
characters (for example, single-byte as opposed to multi-byte charactegunmeats) and
which characters are in the clgsmt .

LC_MESSAGES
Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error.

NLSRATH
Determine the location of message catalogs for the procesdii@ MESSAGES .

ASYNCHRONOUS EVENTS

Default.

STDOUT

If operands are specified, no output shall be produced.

If the -g option is specifiedstty shall write to standard output the current settings in a form that can be
used as arguments to another instanctpbn the same system.

If the -a option is specified, all of the information as described in the OPERANDS section shall be
written to standard output. Unless otherwise specified, this information shall be written as <space>-sep-
arated tokns in an unspecified format, on one or more lines, with an unspecified number of tokens per
line. Additionalinformation may be written.

If no options or operands are specified, an unspecified subset of the information written-gor the
option shall be written.

If speed information is written as part of the default output, or ifdlogption is specified and if the ter
minal input speed and output speed are the same, the speed information shall be written as follows:

"speed %d baud;", <speed

Otherwise, speeds shall be written as:

"ispeed %d baud; ospeed %d baud;", 4speed, <ospeed

In locales other than the POSIX locale, therdbaud may be changed to something more appropriate
in those locales.

If control characters are written as part of the default output, or Hatleption is specified, control
characters shall be written as:

"0%s = %s;", < control-character nante <value>

where walue> is d@ther the charactepr some visual representation of the character if it is non-print-
able, or the stringndefif the character is disabled.

STDERR

The standard error shall be used only for diagnostic messages.

OUTPUT FILES

None.

EXTENDED DESCRIPTION

None.

EXIT STATUS

The following exit values shall be returned:
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0 The terminal options were read or set successfully.

>0 Anerror occurred.

CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.

APPLICATION USAGE
The -g flag is designed to facilitate the saving and restoring of terminal state from the \&Hiefde
example, a program may:

saveterm="$(stty -g)" # saveterminal state
stty (new settings) # st new state

#...

stty $saveterm # restore terminal state

Since the format is unspecified, theeshvalue is not portable across systems.

Since the-a format is so loosely specified, scripts thatesand restore terminal settings should use the
-g option.

EXAMPLES
None.

RATIONALE
The originalstty description was tan directly from System V and reflected the System V terminal
driver termio. It has been modified to correspond to the terminakdtermios.

Output modes are specified only for XSI-conformant systems. All implementations are expected to pro-
vide sttyoperands corresponding to all of the output modesdingport.

The stty utility is primarily used to tailor the user interface of the terminal, such as selecting the pre-
ferred ERASE and KILL characters. As an application programming p#lity can be used within
shell scripts to alter the terminal settings for the duration of the script.

Thetermios section states that individual disabling of control characters is possible through the option
_POSIX_VDISABLE. If enabled, ter corventions currently exist for specifying this: System V uses
""", and BSD usesindef Both are accepted bstty in this volume of IEEEStd 1003.1-2001The

other BSD cowention of using the letteu’ was rejected because it conflicts with the actual Iétter,

which is an acceptable value for a control character.

Early proposals did not specify the mappind“af to control characters because the control charac-
ters were not specified in the POSIX locale character set description file requireiffemtsontrol
character set is mospecified in the Base Definitions volume of IEESEd 1003.1-2001Chapter 3,
Definitions so the historical mapping is specified. Note that although the mapping corresponds to con-
trol-character &y assignments on marterminals that use the ISO/IEC 646:1991 standard (or ASCII)
character encodings, the mapping specified here is to the control characters, neitibairdkencod-

ings.

Sincetermios supports separate speeds for input and outpotnémw qotions were added to specify
each distinctly.

Some historical implementations use standard input to get and set terminal characteristics; others use
standard output. Since input from a login TTY is usually restricted towherowhile outputto a TTY

is frequently open to anyone, using standard input provides fewer chances of accidentally (or mali-
ciously) altering the terminal settings of other users. Using standard input algesttica andstty-g

output to be redirected for later use. Therefore, usage of standard input is required by this volume of
IEEE Std 1003.1-2001.

FUTURE DIRECTIONS
None.



stty(P) stty(P)

SEE ALSO
Shell Command Langga, the Base Definitions volume of IEEGtd 1003.1-2001Chapter 11, Gen-
eral Terminal Interfacestermios.h>

COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Information Technology -- Portable Operating Systemalegef?OSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In trenteof ary discrepang between this version and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdfpesw
group.org/unix/online.html .



tail(P) tail(P)

NAME
tail - copy the last part of a file

SYNOPSIS
tail [-f][ -c numbef -n numbeffile]

DESCRIPTION
Thetail utility shall coyy its input file to the standard output beginning at a designated place.

Copying shall begin at the point in the file indicated by thenumberor -n numberoptions. The
option-argumenhumbershall be counted in units of lines or bytes, according to the opticausd-c.
Both line and byte counts start from 1.

Talils relative © the end of the file may be& in an nternal luffer, and thus may be limited in length.
Such a bufferif any, shall be no smaller than {LINE_MAX}*10 bytes.

OPTIONS
Thetail utility shall conform to the Base Definitions volume of IEESE 1003.1-2001Section 12.2,
Utility Syntax Guidelines.

The following options shall be supported:

-c number
The application shall ensure that tinemberoption-agument is a decimal integer whose sign
affects the location in the file, measured in bytes, to begin the copying:
Sign CopyingStarts
+ Relative © the beginning of the file.
- Relative © the end of the file.
none  Relative © the end of the file.

The origin for counting shall be 1; thatis,+1 represents the first byte of the file;1 the last.

-f If the input file is a regular file or if thide operand specifies a FIFO, do not terminate after
the last line of the input file has been copiad, iead and copfurther bytes from the input
file when thg become gailable. If nofile operand is specified and standard input is a pipe, the
-f option shall be ignored. If the input file is not a FIFO, pipe, gule file, it is unspecified
whether or not thef option shall be ignored.

-n number
This option shall be equalent to-c number except the starting location in the file shall be
measured in lines instead of bytes. The origin for counting shall be 1; that-is represents
the first line of the file;n -1 the last.

If neither-c nor-n is specified;n 10 shall be assumed.

OPERANDS
The following operand shall be supported:

file A pathname of an input file. If nfide operands are specified, the standard input shall be used.

STDIN
The standard input shall be used only iffitoperands are specified. See the INPUT FILES section.

INPUT FILES
If the -c option is specified, the input file can contain arbitrary data; otherwise, the input file shall be a
text file.

ENVIRONMENT VARIABLES
The following environment variables shall affect tiecaition oftail:

LANG Provide a default value for the internationalization variables that are unset or null. (See the
Base Definitions ®lume of IEEEStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatianiables used to determine the values of
locale categories.)
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LC_ALL
If set to a non-empty string valuejenride the \alues of all the other internationalizatioariv
ables.

LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte characters in arguments and input files).

LC_MESSAGES
Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error.

NLSRATH
Determine the location of message catalogs for the procesdi@ MESSAGES .

ASYNCHRONOUS EVENTS
Default.

STDOUT
The designated portion of the input file shall be written to standard output.

STDERR
The standard error shall be used only for diagnostic messages.

OUTPUT FILES

None.
EXTENDED DESCRIPTION
None.
EXIT STATUS
The following exit values shall be returned:
0 Successful completion.
>0 Anerror occurred.

CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.

APPLICATION USAGE
The-c option should be used with caution when the input is a text file containing multi-byte characters;
it may produce output that does not start on a character boundary.

Although the input file tdail can be ay type, the results might not be what would be expected on
some character special device files or on file types not described by the Systeamdsteofume of
IEEE Std 1003.1-2003Since this volume of IEEEStd 1003.1-200Hoes not specify the block size
used when doing inputail need not read all of the data fronvides that only perform block transfers.

EXAMPLES
The -f option can be used to monitor the growth of a file that is being written by some other process.
For example, the command:

tail -f fred

prints the last ten lines of the fiteed, followed by aw lines that are appended fred between the
timetail is initiated and killed. As another example, the command:

tail -f -c¢ 15 fred

prints the last 15 bytes of the fiieed, followed by ay bytes that are appendedfted between the
timetail is initiated and killed.
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RATIONALE
This version otail was aeated to alle conformance to the Utility Syntax Guidelines. The historical
-b option was omitted because of the general non-portability of block-sized units of text dpion
historically meant "characters"”, but this volume of IEBEl 1003.1-200lindicates that it means
"bytes". This vas selected to alloreasonable implementations when multi-byte characters are possi-
ble; it was not named to avoid confusion with the historicab.

The origin of counting both lines and bytes is 1, matching all widespread historical implementations.

The restriction on the internaliffer is a compromise between the historical System V implementation
of 4096 bytes and the BSD 32768 bytes.

The -f option has been implemented as a loop that sleeps for 1 second and cpjhge®that are
awailable. This is sufficient,ut if more efficient methods of determining whenvrdata are ailable
are deeloped, implementations are encouraged to use them.

Historical documentation indicates thail ignores the-f option if the input file is a pipe (pipe and
FIFO on systems that support FIFOs). On BSD-based systems, this has been true; on -Bgsexn V
systems, this was true when input was taken from standard input, but it did not igndréattef a
FIFO was named as tffile operand. Since thé option is not useful on pipes and all historical imple-
mentations ignoref if no file operand is specified and standard input is a pipe, this volume of
IEEE Std 1003.1-200fequires this behlgor. Howeve, snce the-f option is useful on a FIFO, this
volume of IEEE Std 1003.1-200hlso requires that if standard input is a FIFO or a FIFO is named,
the -f option shall not be ignored. Although historical bebadoes not ignore thd option for other

file types, this is unspecified so that implementations are allowed to ignofeoghteon if it is knavn

that the file cannot be extended.

This was changed to the current form based on comments noting thag dmost neer used without
specifying a number and that there was no need to spetifyn numberwas gven.

FUTURE DIRECTIONS
None.

SEE ALSO
head

COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Informationethnology -- Portable Operating System Interface (POSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In trenteof ary discrepang between this &rsion and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpesw
group.org/unix/online.html .
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NAME
tee - duplicate standard input

SYNOPSIS
tee [-ai][file...]

DESCRIPTION
Theteeutility shall copy standard input to standard output, making aydagrero or more files. Theee
utility shall not buffer output.

If the -a option is not specified, output files shall be written (Gé&=Read, Writeand Creation.

OPTIONS
The teeutility shall conform to the Base Definitions volume of IEESE 1003.1-2001Section 12.2,
Utility Syntax Guidelines.

The following options shall be supported:
-a Append the output to the files.
-i Ignore the SIGINT signal.

OPERANDS
The following operands shall be supported:

file A pathname of an output file. Processing of at leaild8perands shall be supported.

STDIN
The standard input can be ofyagpe.

INPUT FILES
None.

ENVIRONMENT VARIABLES
The following environment variables shall affect tlxecaition oftee

LANG Provide a default &lue for the internationalization variables that are unset or null. (See the

Base Definitions volume of IEEBtd 1003.1-2001Section 8.2, Internationalizational-

ables for the precedence of internationalizatianiables used to determine the values of

locale categories.)

LC_ALL
If set to a non-empty stringalue, werride the values of all the other internationalizatieni-v
ables.

LC_CTYPE

Determine the locale for the interpretation of sequences of bytes of text data as characters (for

example, single-byte as opposed to multi-byte characters in arguments).
LC_MESSAGES

Determine the locale that should be used to affect the format and contents of diagnostic mes-

sages written to standard error.

NLSRATH
Determine the location of message catalogs for the procesdi@ MESSAGES .

ASYNCHRONOUS EVENTS
Default, except that if the option was specified, SIGINT shall be ignored.

STDOUT
The standard output shall be a g@b the standard input.

STDERR
The standard error shall be used only for diagnostic messages.
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OUTPUT FILES
If any file operands are specified, the standard input shall be copied to each named file.

EXTENDED DESCRIPTION
None.

EXIT STATUS
The following exit values shall be returned:

0 The standard input was successfully copied to all output files.

>0 Anerror occurred.

CONSEQUENCES OF ERRORS
If a write to aiy successfully openefile operand fails, writes to other successfully opdiledperands
and standard output shall continue, but the exit status shall be nonatbeywise, the default actions
specified inUtility Description Defaultapply.

The following sections arinformative.

APPLICATION USAGE
Theteeutility is usually used in a pipeline, to mea& opy of the output of some utility.

Thefile operand is technically optional, bieeis no more useful thacatwhen none is specified.

EXAMPLES
Save an unsorted intermediate form of the data in a pipeline:

... | tee unsorted | sort > sorted

RATIONALE
The huffering requirement means thiaeis not allowed to use IS@ gandard fully lffered or line-
buffered writes. It does not mean thethas to do 1-byte reads followed by 1-byte writes.

It should be noted that early versions of BSD ignongiandid options and accept a singlé as an
alternatve o -i. They also print a message if unable to open a file:

"tee: cannot access %s\n", pathname

Historical implementations ignore write errors. This is explicitly not permitted by this volume of
IEEE Std 1003.1-2001.

Some historical implementations use O_APPEND whenigiray append mode; others use theek)
function to seek to the end-of-file after opening the file without O_APPEND. This volume of
IEEE Std 1003.1-200fequires functionality equélent to using O_APPEND; sdéle Read, Write
and Creation

FUTURE DIRECTIONS
None.

SEE ALSO
Introduction, cat, the System Interfaces volume of IEEEd 1003.1-2001seeK)

COPYRIGHT

Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-

tion, Standard for Informationethnology -- Portable Operating System Interface (POSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In trenteof ary discrepang between this &rsion and the

original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the

referee document. The original Standard can be obtained online at httpdpesw
group.org/unix/online.html .
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NAME
test - @aluate expression

SYNOPSIS
test [expression

[ [expression ]

DESCRIPTION
The testutility shall evaluate theexpressionand indicate the result of theatuation by its exit status.
An exit status of zero indicates that the expressi@uated as true and an exit status of 1 indicates
that the expressiorvauated as false.

In the second form of the utilityhich uses|]" rather thartest the application shall ensure that the
square brackets are separate arguments.

OPTIONS
The testutility shall not recognize th&-" amgument in the manner specified by guideline 10 in the
Base Definitions volume of IEEStd 1003.1-2001Section 12.2, Utility Syntax Guidelines.

No options shall be supported.

OPERANDS
The application shall ensure that all operators and elements of primaries are presented as gaparate ar
ments to theestutility.

The following primaries can be used to constaxpression
-b file True iffile exists and is a block special file.

-c file True iffile exists and is a character special file.
-d file True iffile exists and is a directory.

-e file True iffile exists.

-f file True iffile exists and is a regular file.

-g file True iffile exists and its set-group-1D flag is set.
-h file True iffile exists and is a symbolic link.

-L file True iffile exists and is a symbolic link.

-n string
True if the length oétringis non-zero.

-p file True iffileis a FIFO.

-r file True if file exists and is readable. True shall indicate that permission to readilieomill be
granted, as defined Kile Read, Writeand Creation.

-S file True iffile exists and is a socket.

-s file True iffile exists and has a size greater than zero.

1
—

file_descriptor

True if the file whose file descriptor numbefile_descriptoris open and is associated with a
terminal.

-u file True iffile exists and its set-user-ID flag is set.

-w file True if file exists and is writable. flie shall indicate that permission to write fréita will be
granted, as defined kile Read, Writeand Creation.

-x file True if file exists and is xecutable. Tue shall indicate that permission teeeutefile will be
granted, as defined File Read, Writeand Cration. If file is a directorytrue shall indicate
that permission to seardite will be granted.
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-z string
True if the length of stringtringis zero.

string True if the stringstring is not the null string.

sl= s2
True if the stringslands2are identical.
sll= s2
True if the stringslands2are not identical.
nl -eq n2
True if the integeral andn2 are algebraically equal.
nl -ne n2
True if the integeral andn2 are not algebraically equal.
nl -gt n2
True if the integenlis algebraically greater than the integ@r
nl -ge n2
True if the integenlis algebraically greater than or equal to the inte@er
nl -t n2

True if the integenlis algebraically less than the integéex

nl -le n2
True if the integenlis algebraically less than or equal to the inteter

expressionl-a expression2

True if bothexpressionlandexpressionZare true. Thea binary primary is left associa8. It
has a higher precedence than

expressionl-0 expression2

True if eitherexpressionlor expressionds true. Theo binary primary is left associag.

With the exception of theh file and-L file primaries, if afile agument is a symbolic linkestshall
evduate the expression by resolving the symbolic link and using the file referenced by the link.

These primaries can be combined with the following operators:

I expression
True if expressionis false.

( expression )
True if expressionis true. The parentheses can be used to alter the normal precedence and
associativity.

The primaries with t@ dements of the form:

-primary_operator primary_operand

are known asinary primaries The primaries with three elements in either of the foyms:

primary_operandprimary_operator primary_operand

primary_operand primary_operator primary_operand

are known adinary primaries Additional implementation-defined operators gmimary_operatos
may be provided by implementations. Ytshall be of the form eperatorwhere the first character of
operatoris not a digit.

The algorithm for determining the precedence of the operators and the raluentivat shall be
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generated is based on the number of arguments preseritest {dlowever, when using thé[...]"
form, the right-bracket final argument shall not be counted in this algorithm.)

In the following list, $1, $2, $3, and $4 represent the arguments presetest to

0 aguments:
Exit false (1).

1 agument:
Exit true (0) if $1 is not null; otherwise, exit false.

2 aguments:
If $1is’l" , exit true if $2 is null, false if $2 is not null.
If $1 is a unary primarexit true if the unary test is true, false if the unary test is false.
Otherwise, produce unspecified results.
3 aguments:
If $2 is a binary primaryperform the binary test of $1 and $3.
If $1is’" , negde the two-argument test of $2 and $3.
If $1is’(" and $3is)’ , perform the unary test of $2.
Otherwise, produce unspecified results.
4 aguments:
If $1is’!’ , negde the three-argument test of $2, $3, and $4.
If $1is’( and $4 is)’ , perform the two-argument test of $2 and $3.
Otherwise, the results are unspecified.

>4 aguments:
The results are unspecified.

On XSl-conformant systems, combinations of primaries and operators shalblbaterl using the
precedence and associdy rules described pvéously. In addition, the string comparison binary pri-
maries'=" and"!=" shall hae a ligher precedence thanyamnary primary.

Not used.

INPUT FILES

None.

ENVIRONMENT VARIABLES

The following environment variables shall affect tiecaition oftest

LANG Provide a default value for the internationalization variables that are unset or null. (See the
Base Definitions ®lume of IEEEStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatianiables used to determine the values of
locale categories.)

LC_ALL
If set to a non-empty string valuejenride the \alues of all the other internationalizatioariv
ables.

LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte characters in arguments).

LC_MESSAGES
Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error.

NLSRATH
Determine the location of message catalogs for the procesdi@ MESSAGES .
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ASYNCHRONOUS EVENTS
Default.

STDOUT
Not used.

STDERR
The standard error shall be used only for diagnostic messages.

OUTPUT FILES

None.
EXTENDED DESCRIPTION
None.
EXIT STATUS
The following exit values shall be returned:
0 expressionevduated to true.
1 expressionevduated to false oexpressionwas missing.
>1 Anerror occurred.

CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.

APPLICATION USAGE
Scripts should be careful when dealing with user-supplied input that could be confused with primaries
and operators. Unless the application writer knows all the cases that produce input to thevecapt, in
tions like:

test "$1" -a "$2"

should be written as:

test "$1" && test "$2"

to avoid problems if a user supplied values such as $1 skt tind $2 set to the null string. That is, in
cases where maximal portability is of concern, replace:

test exprl -a expr2

with:

test exprl && test expr2
and replace:

test exprl -o expr2
with:

test exprl || test expr2

but note that, intest -a has higher precedence tharwhile "&&" and"||" have ejual precedence in
the shell.

Paentheses or braces can be used in the shell command language to effect grouping.

Paentheses must be escaped when usiinfpr example:
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test \( exprl -a expr2\) -o expr3

This command is not &hbys portable outside XSl-conformant systenfde following form can be
used instead:

(test exprl && test expr2) || test expr3

The two commands:

test "$1"
test ! "$1"

could not be used reliably on some historical systems. Unexpected resuiltisoecur if such atring
expression were used and $1 expandet to (' , or a known unary primary Better constructs are:

test -n "$1"
test -z "$1"
respectiely.

Historical systems k& dso been unreliable gen the common construct:

test "$response" = "expected string"

One of the following is a more reliable form:

test "X$response" = "Xexpected string"
test "expected string" = "$response”

Note that the second form assumes #xpected stringcould not be confused with ymnary primary

If expected stringstarts with’-" ,’(" ,'"" , or even’=" , the first form should be used insteddsing the
preceding rules without the XSI marked extensiony, @nthe three comparison forms is reliable,
given any input. (Havever, note that the strings are quoted in all cases.)

Because the string comparison binary primarie’s,and"!=" , have a hgher precedence thanyan
unary primary in the greater than 4 argument case, unexpected results can occur if arguments are not
properly prepared. For example, in:

test -d $1 -o -d $2

If $1 evaluates to a possible directory name'df , the first three arguments are considered a string
comparison, which shall cause a syntax error when the sed@an@ncountered. One of the falling
forms preents this; the second is preferred:

test\(-d "$1"\) -0 \( -d "$2"\)
test -d "$1" || test -d "$2"

Also in the greater than 4 argument case:

test "$1" = "bat" -a "$2" = "ball"

syntax errors occur if $lvduates to'(" or’!" . One of the following forms prents this; the third is
preferred:

test "X$1" = "Xbat" -a "X$2" = "Xball"
test "$1" = "bat" && test "$2" = "ball"
test "X$1" = "Xbat" && test "X$2" = "Xball"
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EXAMPLES
Exit if there are not te or three arguments (wwariations):

if [ $# -ne 2 -a $# -ne 3 ]; then exit 1; fi
if [ $# -It 2 -0 $# -gt 3 ]; then exit 1; fi

Perform amkdir if a directory does not exist:

test ! -d tempdir && mkdir tempdir

Wait for a file to become non-readable:

while test -r thefile
do
sleep 30
done
echo thefile" is no longer readable’

Perform a command if the argument is one of three strings\fiviations):

if ["$1" ="pear"] || [ "$1" = "grape"]|| [ "$1" = "apple" ]
then

command
fi

case "$1" in
pear|grape|apple)}command;
esac
RATIONALE
The KornShell-dered conditional command (double braetl[]] ) was remeed from the shell com-

mand language description in an early proposal. Objections were raised that the real problem is misuse
of thetestcommand ([), and putting it into the shell is the wrong way to fix the problem. Instead,

proper documentation and amshell reserved word!() are sufficient.

Tests that require multipleestoperations can be done at the sheféllesing individual ivocations of
thetestcommand and shell logicals, rather than using the error-podieg oftest

XSI-conformant systems support more than four arguments.
XSlI-conformant systems support the combining of primaries with the following constructs:

expressionl-a expression2

True if bothexpressionlandexpressionZare true.

expressionl-o expression2

True if at least one abpressionlandexpressionZare true.

( expression)

True if expressionis true.

In evaluating these more compleombined expressions, the following precedence rules are used:
The unary primaries la higher precedence than the algebraic binary primaries.
The unary primaries la lower precedence than the string binary primaries.

The unary and binary primariesveatigher precedence than the unatgng primary.
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The ! operator has higher precedence than-theperator and the-a operator has higher
precedence than the operator.

The-a and-o operators are left associati
The parentheses can be used to alter the normal precedence and associativity.
The BSD and System V versions-baire not the same. The BSD definition was:

-f file True iffile exists and is not a directory.

The SVID version (true if the filexests and is a regular file) was chosen for this volume of
IEEE Std 1003.1-200hecause its use is consistent withne-c, -d, and -p operands file exists and
is a specific file type).

The -e primary, possessing similar functionality to that provided by the C shell, was added because it
provides the only way for a shell script to find out if a fikéses without trying to open the file. Since
implementations are allowed to add additional file types, a portable script cannot use:

test -b foo -o -c foo -o -d foo -o -f foo -0 -p foo

to find out iffoo is an existing file. On historical BSD systems, tkistence of a file could be deter
mined by:

test -f foo -0 -d foo

but there was no easy way to determine that an existing fiteamegular file. An early proposal used
the KornShell-a primary (with the same meaning), but thiasachanged tee because there were con-
cerns about the high probability of humans confusingahmimary with the-a binary operator.

The following options were not included in this volume of IEEE 1003.1-2001although thg are
provided by some implementations. These operands should not be used bypiementations for
other purposes:

-k file True iffile exists and its stickbit is set.
-C file True iffileis a contiguous file.

-V file True iffileis a version file.

The follonving option was not included because it was undocumented in most implementations, has
been remeed from some implementations (including System V), and the functionality is provided by
the shell (se@arameter Expansion

-l string
The length of the stringtring.

The -b, -c, -g, -p, -U, and -x operands are derd from the SVID; historical BSD does not pide
them. Thek operand is deved from System Yhistorical BSD does not provide it.

On historical BSD systemggst-w directory always returned false becautesttried to open the direc-
tory for writing, which alvays fails.

Some additional primaries newlywinted or from the KrnShell appeared in an early proposal as part
of the conditional command[]] ): s1> s2, s1< s2 str = pattern str |= pattern f1 -nt f2, f1 -ot f2, and

f1 -ef f2. They were not carried forerd into thetest utility when the conditional commandas
removed from the shell because théave not been included in theest utility built into historical
implementations of thehutility.

The-t file_descriptorprimary is shown with a mandatory argument because the grammar is ambiguous
if it can be omitted. Historical implementations/balowed it to be omitted, providing a default of 1.

FUTURE DIRECTIONS

None.
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SEE ALSO
File Read, Writeand Creation, find

COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Informationethnology -- Portable Operating System Interface (POSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In trenteof ary discrepang between this &rsion and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpesw
group.org/unix/online.html .
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NAME

touch - change file access and modification times
SYNOPSIS

touch [-acm][ -r ref_filg| -t timq file...
DESCRIPTION

The touchutility shall change the modification times, access times, or both of files. The modification
time shall be equélent to the value of thet_mtimemember of thestat structure for a file, as described

in the System Interfaces volume of IEEEd 1003.1-2001the access time shall be egaént to the

value ofst_atime

The time used can be specified by theéme option-agument, the corresponding time fields of the file
referenced by ther ref_file option-agument, or thelate timeoperand, as specified in the follng
sections. If none of these are specifiedich shall use the current time (thalwe returned by the
equialent of thetimg() function defined in the System Interfaces volume of IERE# 1003.1-2001).

For eachfile operandtouchshall perform actions equalent to the following functions defined in the
System Interfaces volume of IEE&td 1003.1-2001:

If file does not exist, areaf) function call is made with thi#e operand used as tipathargument and
the value of the bitwise-inclug OR of S IRUSR, S IWUSR, S_IRGRF IWGRR S IROTH, and
S_IWOTH used as thenodeargument.

Theutimg) function is called with the following arguments: <ol type="a">
Thefile operand is used as tpathargument.

Theutimbuf structure membemctimeandmodtimeare determined as described in the OPTIONS sec-
tion.

OPTIONS
The touch utility shall conform to the Base Definitions volume of IEEE 1003.1-2001Section
12.2, Utility Syntax Guidelines.

The following options shall be supported:

-a Change the access timefdé. Do not change the modification time unless is also speci-
fied.

-C Do not create a specifidie if it does not exist. Do not write grdiagnostic messages con-
cerning this condition.

-m Change the modification time fife. Do not change the access time unlesis also specified.

-r ref file
Use the corresponding time of the file named by the pathnefnfée instead of the current
time.

-t time

Use the specifietime instead of the current time. The option-argument shall be a decimal
number of the form:

[CCYYIMMDDhhmni.S§
where each tevdigits represents the following:
MM The month of the year [01,12].
DD The day of the month [01,31].
hh The hour of the day [00,23].
mm The minute of the hour [00,59].
CcC The first tvwo digits of the year (the century).
YY The second tevdigits of the year.
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SS The second of the minute [00,60].

Both CC andYY shall be optional. If neither is\gin, the current year shall be assumed.Yiis speci-
fied, butCCis not,CC shall be detied as bllows:

If YYis: CCbecomes:

[69,99] 19

[00,68] 20
Note: It is expected that in a futureession of IEEEStd 1003.1-2001he default century inferred

from a 2-digit year will change. (Thisould apply to all commands accepting a 2-digit year as
input.)

The resulting time shall be affected by the value offtA@nvironment variable. If the resulting time
value precedes the Epodouchshall exit immediately with an error status. The rangeatifivtimes
past the Epoch is implementation-defined, but it shadirel to at least the time 0 hours, 0 minutes, 0
seconds, January 1, 2038, Coordinated/&sal Time. Some implementations may not be able to rep-
resent dates beyond January 18, 2038, becauseadbsigned intas a time holder.

The range foiSSis [00,60] rather than [00,59] because of leap secon&SiHf 60, and the resulting
time, as affected by th€Z ervironment \ariable, does not refer to a leap second, the resulting time
shall be one second after a time whegis 59. If SSis not given a \alue, it is assumed to be zero.

If neither the-a nor -m options were specifiethuchshall behge as if both the-a and-m options were
specified.

OPERANDS
The following operands shall be supported:

file A pathname of a file whose times shall be modified.

STDIN
Not used.

INPUT FILES
None.

ENVIRONMENT VARIABLES
The following environment variables shall affect tlxecaition oftouch

LANG Provide a default &lue for the internationalization variables that are unset or null. (See the
Base Definitions volume of IEEBStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatiamiables used to determine the values of
locale categories.)

LC_ALL
If set to a non-empty stringalue, werride the values of all the other internationalizatiani-v
ables.

LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte characters in arguments).

LC_MESSAGES
Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error.

NLSRATH
Determine the location of message catalogs for the procesdi@ MESSAGES .

TZ Determine the timezone to be used for interpretindgitheoption-agument. IfTZis unset or
null, an unspecified default timezone shall be used.
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ASYNCHRONOUS EVENTS
Default.

STDOUT
Not used.

STDERR
The standard error shall be used only for diagnostic messages.

OUTPUT FILES

None.
EXTENDED DESCRIPTION
None.
EXIT STATUS
The following exit values shall be returned:
0 The utility executed successfully and all requested changes were made.
>0 Anerror occurred.

CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.

APPLICATION USAGE
The interpretation of time is tak to beseconds since the Epgo(see the Base Definitions volume of
IEEE Std 1003.1-200X5ection 4.14, Seconds Since the Epoch). It should be noted that implementa-
tions conforming to the System Interfaces volume of IERE 1003.1-2008o not tak leap seconds
into account when computing seconds since the Epoch. W&&0 is used, the resulting timenalys
refers to 1 pluseconds since the Epofdr a time wher5S-59.

Although the-t time option-agument specifies values in 1969, the access time and modification time
fields are defined in terms of seconds since the Epoch (00:00:00 on 1 January 1970 UTC). Therefore,
depending on the value ®7 whentouchis run, there is ner more than a fe& valid hours in 1969 and

there need not be ywalid times in 1969.

One ambiguous situation occurstitimeis not specifieds;r ref_file is not specified, and the first oper
and is an eight or ten-digit decimal numb¥portable script canvaid this problem by using:

touch -- file
or:
touch .ffile
in this case.
EXAMPLES
None.
RATIONALE

The functionality oftouchis described almost entirely through references to functions in the System
Interfaces volume of IEEEStd 1003.1-2001In this way, there is no duplication of effort required for
describing such sidefetts as the relationship of user IDs to the user database, permissions, and so on.

There are some significant differences between tbech utility in this wolume of
IEEE Std 1003.1-200&nd those in System V and BSD systems.yTére upwards-compatible for
historical applications from both implementations:

In System Van anbiguity exists when a pathname that is a decimal number leads the operands; it is
treated as a time value. In BSD, tioevalue is allowed,; files may only leucted to the current time.
The -t time construct solgs these problems for future conforming applications (note that tption

is not historical practice).
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The inclusion of the century digit§C, is dso nav. Note that a ten-digtime value is treated as N,

and notCC, were specified. The geat about the range of dates following the Epoch was included as
recognition that some implementations are not able to represent dates beyond 18 January 2038 because
they usesigned intas a time holder.

The-r option was added becauseeal comments requested this capabhilitjis option was named
in an early proposal, butag changed because tfi@ption is used in the BSD versiontoichwith a
different meaning.

At least one historical implementation tofuchincremented the exit code i€ was ecified and the
file did not exist. This volume of IEEStd 1003.1-200tequires exit status zero if no errors occur.

FUTURE DIRECTIONS
Applications should use the or -t options.

SEE ALSO
date, the System Inteaices volume of IEEEStd 1003.1-2001great), timg(), utim¢g), the Base Defi-
nitions volume of IEEEStd 1003.1-2001ssys/stat.h>

COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Informationethnology -- Portable Operating System Interface (POSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In trenteof ary discrepang between this &rsion and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpesw
group.org/unix/online.html .
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NAME
tr - translate characters

SYNOPSIS
tr [-c | -C][-s] string1 string2

tr -s [-c | -C] stringl
tr -d [-c | -C] stringl

tr -ds [-c | -C] stringl string2

DESCRIPTION
The tr utility shall copy the standard input to the standard output with substitution or deletion of
selected characters. The options specified andttivegl and string2 operands shall control transla-
tions that occur while copying characters and single-character collating elements.

OPTIONS
The tr utility shall conform to the Base Definitions volume of IEESE 1003.1-2001S$ection 12.2,
Utility Syntax Guidelines.

The following options shall be supported:

-C Complement the set of values specifiedstiingl See the EXTENDED DESCRIPTION sec-
tion.

-C Complement the set of characters specifiedtbipgl See the EXTENDED DESCRIPTION
section.

-d Delete all occurrences of input characters that are specifistitogl

-S Replace instances of repeated characters with a single chamastebscribed in the

EXTENDED DESCRIPTION section.

OPERANDS
The following operands shall be supported:

stringl, string2

Translation control strings. Each string shall represent a set of characters todsgeddnto
an array of characters used for the translation aFdetailed description of Wwahe strings are
interpreted, see the EXTENDED DESCRIPTION section.

STDIN
The standard input can beyampe of file.

INPUT FILES
None.

ENVIRONMENT VARIABLES
The following environment variables shall affect tiecaition oftr:

LANG Provide a default &lue for the internationalization variables that are unset or null. (See the
Base Definitions volume of IEEBStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatianiables used to determine the values of
locale categories.)

LC_ALL
If set to a non-empty stringalue, werride the values of all the other internationalizatiani-v
ables.

LC_COLLATE

Determine the locale for the behavior of range expressions andlequae classes.
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LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte characters in arguments) and the behavior of
character classes.

LC_MESSAGES
Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error.

NLSRATH
Determine the location of message catalogs for the procesdi@ MESSAGES .

ASYNCHRONOUS EVENTS

Default.

STDOUT

Thetr output shall be identical to the input, with the exception of the specified transformations.

STDERR

The standard error shall be used only for diagnostic messages.

OUTPUT FILES

None.

EXTENDED DESCRIPTION

The operandstringl andstring2 (if specified) define ter arays of characters. The constructs in the
following list can be used to specify characters or single-character collating elementsfithencon-
structs result in multi-character collating elemetitshall exclude, without a diagnostic, those multi-
character elements from the resulting array.

character
Any character not described by one of thevaniions belav shall represent itself.

\octal Octal sequences can be used to represent characters with specific coded values. An octal
sequence shall consist of a backslash figdld by the longest sequence of one, two, or three-
octal-digit characters (01234567). The sequence shall cause the value whose encoding is rep-
resented by the one, two, or three-digit octal integer to be placed into thdfaihiaysize of a
byte on the system is greater than nine bits, the valid escape sequence used to represent a byte
is implementation-defined. Multi-byte characters require multiple, concatenated escape
sequences of this type, including the leadihdor each byte.

\character
The backslash-escape sequences in the Base Definitions volume ofSIHEE03.1-2001,
Table 5-1, Escape Sequences and Associated Actitvis, (\a’ , \b’ ,\f’ ,\n’ ,'\r ,'\t’ ,
"\v' ) shall be supported. The results of using ather characteiother than an octal digit, fol-
lowing the backslash are unspecified.

c-C In the POSIX locale, this construct shall represent the range of collating elements between the
range endpoints (as long as neither endpoint is an octal sequence of trectahmnclusive,
as defined by the collation sequence. The characters or collating elements in the range shall be
placed in the array in ascending collation sequence. If the second endpoint precedes the start-
ing endpoint in the collation sequence, it is unspecified whether the range of collating ele-
ments is emptyor this construct is treated as/alid. In locales other than the POSIX locale,
this construct has unspecified behavior.

If either or both of the range endpoints are octal sequences of theoiath this shall represent the
range of specific coded values between theramge endpoints, inclus.

:class Represents all characters belonging to the defined character class, as defined by the current
setting of theLC_CTYPElocale catgory. The followving character class names shall be
accepted when specifiedstring®:

alnum blank digit lower punct upper
alpha cntrl graph print space xdigit

In addition, character clasgpmressions of the form flame] shall be recognized in those locales where

thenamekeyword has been gén acharclassdefinition in theLC_CTYPEcategory.
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When both thed and-s options are specified, wrof the character class names shall be accepted in
string2 Otherwise, only character class nantm@sger or upper are valid instring2 and then only if the
corresponding character classpper andlower, respectiely) is specified in the same relatiposition

in stringl Such a specification shall be interpreted as a request for cagarsion. When [lower]
appears irstringl and [: upper] appears irstring2, the arrays shall contain the characters from the
toupper mapping in the.C_CTYPEcateyory of the current locale. Whenupper] appears irstring1

and [:lower] appears irstring2, the arrays shall contain the characters fromtot@ver mapping in

the LC_CTYPEcateyory of the current locale. The first character from each mapping pair shall be in
the array forstringl and the second character from each mapping pair shall be in the arsayniy2

in the same relaté position.

Except for case camrsion, the characters specified by a character class expression shall be placed in
the array in an unspecified order.

If the name specified falassdoes not define aalid character class in the current locale, the \Wieha
is undefined.

=equiw
Represents all characters or collating elements belonging to the samaeeqsi class as
equiv, as efined by the current setting of th€ COLLATElocale catgory. An equivalence
class expression shall be allowed onlystringl, or in string2 when it is being used by the
combined-d and-s options. The characters belonging to the egieince class shall be placed
in the array in an unspecified order.

xX*n Represents repeated occurrences of the charaxteBecause this expression is used to map
multiple characters to one, it is only valid when it occurstimg2 If nis omitted or is zero,
it shall be interpreted as large enough to extendttirg2-based sequence to the length of the
stringl-based sequence.rithas a leading zero, it shall be interpreted as an cailiaé vOther
wise, it shall be interpreted as a decimal value.

When the-d option is not specified:

Each input character found in the array specifiedtlipgl shall be replaced by the character
in the same relaté position in the array specified tstring2 When the array specified by
string2is shorter that the one specifieddisingl, the results are unspecified.

If the -C option is specified, the complements of the characters specifidryl (the set of
all characters in the current character set, as defined by the current sett@gGXYPE ,
except for those actually specified in teingl operand) shall be placed in the array in
ascending collation sequence, as defined by the current settiGg GOLLATE .

If the -c option is specified, the complement of the values specifiextrimg 1 shall be placed
in the array in ascending order by binary value.

Because the order in which characters specified by character class expressionslenegjui
class expressions is undefined, sugpressions should only be used if the intent is to map
several characters into one. An exception is case@sion, as described previously.

When the-d option is specified:
Input characters found in the array specifiedtoynglshall be deleted.

When the-C option is specified withd, al characters xcept those specified kstringl shall
be deleted. The contentssifing2are ignored, unless thsoption is also specified.

When the-c option is specified withd, dl values except those specified $yingl shall be
deleted. The contents sfring2shall be ignored, unless tkeoption is also specified.

The same string cannot be used for both-dh&nd the-s option; when both options are speci-
fied, bothstringl1 (used for deletion) anstring2 (used for squeezing) shall be required.

When the-s option is specified, after grdeletions or translations ¥ taken place, repeated sequences

of the same character shall be replaced by one occurrence of the same chiathet@haracter is

found in the array specified by the last operand. If the last operand contains a character class, such as
the following example:
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tr -s '[:space:]

the last operand’aray shall contain all of the characters in that character clasgevdo in a ase
corversion, as described previoustch as:

tr -s '[:upper:]’ [:lower:]’

the last operand’aray shall contain only those characters defined as the second characters in each of
thetoupper or tolower character pairs, as appropriate.

An empty string used fatringlor string2produces undefined results.

EXIT STATUS
The following exit values shall be returned:

0 All input was processed successfully.

>0 Anerror occurred.

CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.

APPLICATION USAGE
If necessarystringlandstring2can be quoted tovaid pattern matching by the shell.

If an ordinary digit (representing itself) is to folan actal sequence, the octal sequence must use the
full three digits to @oid ambiguity.

Whenstring2 is shorter tharstringl, a dfference results between historical Syst¥nand BSD sys-
tems. A BSD system padsing2with the last character found &tring2 Thus, it is possible to do the
following:

tr 0123456789 d

which would translate all digits to the lettdrf . Since this area is specifically unspecified in thos v
ume of IEEEStd 1003.1-2001hoth the BSD and Syste behaviors are allowed, but a conforming
application cannot rely on the BSD behavibwould hase o code the example in the following way:

tr 0123456789 ’'[d*T

It should be noted that, despite similarities in appearance, the string operands tnsad byt rgular
expressions.

Unlike ome historical implementations, this definition of thatility correctly processes NUL charac-
ters in its input stream. NUL characters can be stripped by using:

tr -d 000’

EXAMPLES
The followving example creates a list of all wordsfile1l one per line iffile2, where a word is taken to
be a maximal string of letters.

tr -cs "[:alpha:]" "[\n*]" <filel >file2

The next example translates all lowercase charactéitelirio uppercase and writes the results to stan-
dard output.

tr "[:lower:]" "[:upper:]" <filel

This example uses an egaence class to identify accented variants of the base chaigcteffilel,
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which are stripped of diacritical marks and writterfile?.

tr "[ze=]" e <filel >file2

RATIONALE
In some early proposals, an explicit optionwas added to disable the historical b&ha of stripping
NUL characters from the input. Itag considered that automatically stripping NUL characters from the
input was not correct functionalitfHoweve, the remea of -n in a later proposal does not revedhe
requirement thatr correctly process NUL characters in its input stream. NUL characters can be
stripped by usingr -d \00O'.

Historical implementations df differ widely in syntax and belmr. For example, the BSDevsion

has not needed the bracket characters for the repetition sequende ufility syntax is based more
closely on the System V and XPG3 model while attempting to accommodate historical BSD implemen-
tations. In the case of the shestting2 padding, the decision was to unspecify the behavior and pre-
sene System V and XPG3 scripts, which might find difficulty with the BSD method. The assumption
was made that BSD users @f have b make accommodations to meet the syntax defined here. Since it

is possible to use the repetition sequence to duplicate the desireibhekiaereas there is no simple

way to achieve the System V method, this was the correct, if not desirable, approach.

The use of octal values to specify control characters, while having historical precedents, is not portable.
The introduction of escape sequences for control characters shouildepiee necessary portability
is recognized that this may cause some historical scripts to break.

An early proposal included support for multi-character collating elemédntsas pointed out that,
while tr does emplg some syntactical elements from REs, the aintra$ quite different; ranges, for
example, do not hae a gmilar meaning (any of the chars in the range matches¥(sus'translate each
character in the range to the output counterpart”). As a result, theyslg included support for multi-
character collating elements has been rehoWhat remains are ranges in current collation order (to
support, for example, accented characters), character classes, aa@recgiclasses.

In XPG3 the [:class] and [=equiw] conventions are shown with double brackets, as in RE syntax.
However, tr does not implement RE principles; it just borrows part of the syntax. Consegquiently
class] and [=equi=] should be rgarded as syntactical elements on a par with fi], which is not an

RE bracket expression.

The standard delopers will consider changes tothat allawv it to translate characters betweerfefif
ent character encodings, oryheill consider providing a ne utility to accomplish this.

On historical System V systems, a range expression requires enclosing square-brackets, such as:

tr 'Ja-z]’ '[A-Z]

However, BSD-based systems did not require the betskand this caention is used here toveid
breaking large numbers of BSD scripts:

tra-z A-Z

The preceding System V script will continue to work because thedismdkeated as regular charac-
ters, are translated to themselveswidger, any System V script that relied ofa-z" representing the
three charactera’ ,’-’ , and’z’ have b be ewitten as'az-" .

The ISO POSIX-2:1993 standard hadcaoption that behzed dmilarly to the-C option, but did not
supply functionality eqwelent to the-c option specified in IEEEStd 1003.1-2001.This meant that
historical practice of being able to spedify-d\200-\377 (which wuld delete all bytes with the top bit

set) would hae o efect because, in the C locale, bytes with the values octal 200 to octal 377 are not
characters.

The earlier version also said that octal sequences referred to collating elements and could be placed
adjacent to each other to specify multi-byte characterset#m, it was noted that this caused ambigui-

ties becausér would not be able to tell whether adjacent octal sequences were intending to specify
multi-byte characters or multiple single byte charactéEEE Std 1003.1-200%pecifies that octal
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sequences abys refer to single byte binary values.

FUTURE DIRECTIONS
None.

SEE ALSO
sed

COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Information Technology -- Portable Operating Systemalegef?OSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In trenteof ary discrepang between this version and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpesw
group.org/unix/online.html .
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NAME
true - return true value

SYNOPSIS
true

DESCRIPTION
Thetrue utility shall return with exit code zero.

OPTIONS
None.

OPERANDS
None.

STDIN
Not used.

INPUT FILES
None.

ENVIRONMENT VARIABLES
None.

ASYNCHRONOUS EVENTS
Default.

STDOUT
Not used.

STDERR
Not used.

OUTPUT FILES
None.

EXTENDED DESCRIPTION
None.

EXIT STATUS
Zero.

CONSEQUENCES OF ERRORS
None.

The following sections arinformative.

APPLICATION USAGE
This utility is typically used in shell scripts, as smin the EXAMPLES section. The specialilb-in
utility : is sometimes more efficient thame.

EXAMPLES
This command isy&cuted foreer:

while true
do

command
done

RATIONALE
Thetrue utility has been retained in this volume of IEEd 1003.1-2001gven though the shell spe-
cial huilt-in : provides similar functionalitybecausdrue is widely used in historical scripts and is less
cryptic to novice script readers.

FUTURE DIRECTIONS
None.
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SEE ALSO
false, Shell Commands

COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Informationethnology -- Portable Operating System Interface (POSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In tremteof ary discrepang between this &rsion and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpesw
group.org/unix/online.html .
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NAME
tsort - topological sort

SYNOPSIS
tsort [file]

DESCRIPTION
The tsort utility shall write to standard output a totally ordered list of items consistent with a partial
ordering of items contained in the input.

The application shall ensure that the input consists of pairs of items (non-empty strings) separated by
<blank>s. Pairs of different items indicate orderingir®of identical items indicate presence, but not
ordering.

OPTIONS
None.

OPERANDS
The following operand shall be supported:

file A pathname of a text file to ordéf no file operand is gien, the standard input shall be used.

STDIN
The standard input shall be a text file that is used fil@operand is gien.

INPUT FILES
The input file named by tHde operand is a text file.

ENVIRONMENT VARIABLES
The following environment variables shall affect tixecaition oftsort

LANG Provide a default value for the internationalization variables that are unset or null. (See the
Base Definitions ®lume of IEEEStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatiamiables used to determine the values of
locale categories.)

LC_ALL
If set to a non-empty string valuejenride the \alues of all the other internationalizatioariv
ables.

LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte characters in arguments and input files).

LC_MESSAGES
Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error.

NLSRATH
Determine the location of message catalogs for the procesdii@ MESSAGES .

ASYNCHRONOUS EVENTS
Default.

STDOUT
The standard output shall be attéle consisting of the order list produced from the partially ordered
input.

STDERR
The standard error shall be used only for diagnostic messages.

OUTPUT FILES
None.

EXTENDED DESCRIPTION
None.
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EXIT STATUS
The following exit values shall be returned:

0 Successful completion.

>0 Anerror occurred.

CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.

APPLICATION USAGE
The LC_COLLATEvariable need not &ct the actions ofsort The output ordering is notx&o-
graphic, but depends on the pairs of itervergas nput.

EXAMPLES
The command:

tsort <<EOF
abccde
gg

fgef

hh

EOF

produces the output:

a
b
c
d
e
f
g
h
RATIONALE
None.
FUTURE DIRECTIONS
None.
SEE ALSO
None.
COPYRIGHT

Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Information Technology -- Portable Operating Systemalegef?OSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-

ics Engineers, Inc and The Open Group. In trenteof ary discrepang between this version and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpenw
group.org/unix/online.html .
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NAME
tty - return uses terminal name
SYNOPSIS
tty
DESCRIPTION
Thetty utility shall write to the standard output the name of the terminal that is open as standard input.

The name that is used shall be ®glaint to the string that would be returned by ttyaamé) function
defined in the System Interfaces volume of IEE&E 1003.1-2001.

OPTIONS
The tty utility shall conform to the Base Definitions volume of IEEE 1003.1-2001Section 12.2,
Utility Syntax Guidelines.

OPERANDS
None.

STDIN
While no input is read from standard input, standard input shall be examined to determine whether or
not it is a terminal, and, if so, to determine the name of the terminal.

INPUT FILES
None.

ENVIRONMENT VARIABLES
The following environment variables shall affect tixecaition oftty:

LANG Provide a default value for the internationalization variables that are unset or null. (See the
Base Definitions ®lume of IEEEStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatianiables used to determine the values of
locale categories.)

LC_ALL
If set to a non-empty string valuejenride the \alues of all the other internationalizatioariv
ables.

LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte characters in arguments).

LC_MESSAGES
Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error and informgatiessages written to standard output.

NLSRATH
Determine the location of message catalogs for the procesdii@ MESSAGES .

ASYNCHRONOUS EVENTS
Default.

STDOUT
If standard input is a terminaldee, a pathname of the terminal as specified bytyimamé) function
defined in the System Interfaces volume of IEG# 1003.1-200Lhall be written in the folleing
format:

"0%s\n", < terminal namg

Otherwise, a message shall be written indicating that standard input is not connected to a terminal. In
the POSIX locale, thity utility shall use the format:

"not a tty\n"
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STDERR
The standard error shall be used only for diagnostic messages.

OUTPUT FILES

None.
EXTENDED DESCRIPTION
None.
EXIT STATUS
The following exit values shall be returned:
0 Sandard input is a terminal.
1 Sandard input is not a terminal.
>1 Anerror occurred.

CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.

APPLICATION USAGE
This utility checks the status of the file open as standard input against that of an implementation-
defined set of files. It is possible that no match can be found, or that the match found need not be the
same file as that which was opened for standard input (althouglréhine same device).

EXAMPLES
None.

RATIONALE
None.

FUTURE DIRECTIONS
None.

SEE ALSO
The System Interfaces volume of IEEEd 1003.1-2001lisatty(), ttynamé)

COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Informationethnology -- Portable Operating System Interface (POSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In tremteof ary discrepang between this &rsion and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpenw
group.org/unix/online.html .
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NAME
uname - return system name

SYNOPSIS
uname [-snrvma]

DESCRIPTION
By default, theunameutility shall write the operating system name to standard output. When options
are specified, symbols representing one or more system characteristics shall be written to the standard
output. The format and contents of the symbols are implementation-defined. On systems conforming to
the System Interface®lme of IEEEStd 1003.1-2001the symbols written shall be those supported
by theunamé) function as defined in the System Interfaces volume of IBiE 1003.1-2001.

OPTIONS
The unameutility shall conform to the Base Definitions volume of IEERH 1003.1-2001Section
12.2, Utility Syntax Guidelines.

The following options shall be supported:

-a Behave & though all of the optionsmnrsv were specified.

-m Write the name of the hardware type on which the system is running to standard output.
-n Write the name of this node within an implementation-defined communications network.
-r Write the current releasevig of the operating system implementation.

-S Write the name of the implementation of the operating system.

-V Write the current versionvel of this release of the operating system implementation.

If no options are specified, thamameutility shall write the operating system name, as if-theption
had been specified.

OPERANDS
None.

STDIN
Not used.

INPUT FILES
None.

ENVIRONMENT VARIABLES
The following environment variables shall affect tixecaition ofuname

LANG Provide a default &lue for the internationalization variables that are unset or null. (See the
Base Definitions volume of IEEBStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatianiables used to determine the values of
locale categories.)

LC_ALL
If set to a non-empty stringalue, werride the values of all the other internationalizatiani-v
ables.

LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte characters in arguments).

LC_MESSAGES
Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error.

NLSRATH
Determine the location of message catalogs for the procesdi@ MESSAGES .
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ASYNCHRONOUS EVENTS
Default.

STDOUT
By default, the output shall be a single line of the following form:

"%s\n", < sysname

If the -a option is specified, the output shall be a single line of the following form:

"%s %S %s %s %s\n", < sysname, <nodename, <release>,
<versiorr, <machine-

Additional implementation-defined symbols may be written; all such symbols shall be written at the
end of the line of output before the <newline>.

If options are specified to selectfdiient combinations of the symbols, only those symbols shall be
written, in the order shown ab® for the-a option. If a symbol is not selected for writing, its corre-
sponding trailing <blank>s also shall not be written.

STDERR
The standard error shall be used only for diagnostic messages.

OUTPUT FILES

None.
EXTENDED DESCRIPTION
None.
EXIT STATUS
The following exit values shall be returned:
0 The requested information was successfully written.
>0 Anerror occurred.

CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.

APPLICATION USAGE
Note that ap of the symbols could include embedded <space>s, which may affect parsing algorithms if
multiple options are selected for output.

The node name is typically a name that the system uses to identify itself fesyisiten communica-
tion addressing.

EXAMPLES
The following command:

uname -sr
writes the operating system name and releask keparated by one or more <blank>s.

RATIONALE
It was suggested that this utility cannot be used portably since the format of the symbols is implementa-
tion-defined. The POSIX.1 working group could not ashiensensus on defining these formats in the
underlyingunamé) function, and there as no expectation that this volume of IESH 1003.1-2001
would be ay more successful. Some applications may still find this historical utilityabfev For
example, the symbols could be used for system log entries or for comparison with operator or user
input.
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FUTURE DIRECTIONS
None.

SEE ALSO
The System Interfaces volume of IEEEd 1003.1-200lynamé€)

COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Informationethnology -- Portable Operating System Interface (POSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In tremteof ary discrepang between this &rsion and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpesw
group.org/unix/online.html .
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NAME

unexpand - corert spaces to tabs
SYNOPSIS

unexpand [ -a| -ttablisf][file...]<img src="../images/opt-end.gif" alt="[Option End]" border="0">
DESCRIPTION

The unexpandutility shall copy files or standard input to standard output,veding <blank>s at the
beginning of each line into the maximum number of <tab>s fadid by the minimum number of
<space>s needed to fill the same column positions originally filled by the translated <blank>s. By
default, tabstops shall be set &gy eighth column position. Each <backspace> shall be copied to the
output, and shall cause the column position count for tab calculations to be decremented; the count
shall neer be cecremented to a value less than one.

OPTIONS
The unexpandutility shall conform to the Base Definitionslume of IEEEStd 1003.1-2001Section
12.2, Utility Syntax Guidelines.

The following options shall be supported:

-a In addition to translating <blank>s at theglmning of each line, translate all sequences of tw
or more <blank>s immediately preceding a tab stop to the maximum number of <tab>s fol-
lowed by the minimum number of <space>s needed to fill the same column positions origi-
nally filled by the translated <blank>s.

-t tablist
Specify the tab stops. The application shall ensure thaalttist option-agument is a single
argument consisting of a single poséicecimal integer or multiple posie decimal intgers,
separated by <blank>s or commas, in ascending.offlarangle number is gien, tabs shall
be setablist column positions apart instead of the default 8. If multiple numbers\ar, ¢he
tabs shall be set at those specific column positions.

The application shall ensure that each tab-stop poditisnan integer value greater than zero, and the
list shall be in strictly ascending ord@&his is taken to mean that, from the start of a line of output, tab-
bing to positionN shall cause the ®echaracter output to be in theN¢1)th column position on that
line. When thet option is not specified, the defit shall be the equalent of specifyingt 8 (except

for the interaction witha, described below).

No <space>-to- <tab> cweersions shall occur for characters at positions beyond the last of those speci-
fied in a multiple tab-stop list.

When-t is specified, the presence or absence ofatmption shall be ignored; ceersion shall not be
limited to the processing of leading <blank>s.

OPERANDS
The following operand shall be supported:

file A pathname of a text file to be used as input.

STDIN
See the INPUT FILES section.

INPUT FILES
The input files shall be text files.

ENVIRONMENT VARIABLES
The following environment variables shall affect tiecaition ofunexpand

LANG Provide a default &lue for the internationalization variables that are unset or null. (See the
Base Definitions volume of IEEBStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatianiables used to determine the values of
locale categories.)
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LC_ALL
If set to a non-empty stringalue, werride the values of all the other internationalizatieni-v
ables.

LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte charactersgunmaants and input files), the
processing of <tab>s and <space>s, and for the determination of the width in column positions
each character would ocgupn an aitput device.

LC_MESSAGES
Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error.

NLSRATH
Determine the location of message catalogs for the procesdii@ MESSAGES .

ASYNCHRONOUS EVENTS
Default.

STDOUT
The standard output shall be eglent to the input files with the specified <space>-to- <tab¥een
sions.

STDERR
The standard error shall be used only for diagnostic messages.

OUTPUT FILES

None.
EXTENDED DESCRIPTION
None.
EXIT STATUS
The following exit values shall be returned:
0 Successful completion.
>0 Anerror occurred.

CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.

APPLICATION USAGE
One non-intuitre apect ofunexpands its restriction to leading spaces when neithaaror -t is speci-
fied. Users who alays want to covert all spaces in a file can easily alimsexpando use thea or
-t 8 option.

EXAMPLES
None.

RATIONALE
On seeral occasions, consideration wasegi to alding a-t option to theunexpandutility to comple-
ment the-t in expand (seeexpand ). The historical intent olinexpandwas to ranslate multiple
<blank>s into tab stops, where tab stops were a multiple of eight column positions on most UNIX sys-
tems. An early proposal omittetibecause it seemed outside the scope of the User Portability Utilities
option; it was not described inyanf the base documentsiowever, hard-coding tab stops/ery eight
columns was not suitable for the international community andebiisiorical precedents for some
vendors in the FORTRAN communijtyo -t was restored in conjunction with the list of validtension
catgyories considered by the standardseilgpers. Thusunexpandis nov the logical cowerse of
expand

FUTURE DIRECTIONS
None.
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SEE ALSO
expand, tabs

COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Information Technology -- Portable Operating Systemalegef?OSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In trenteof ary discrepang between this version and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpesw
group.org/unix/online.html .
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NAME
uniq - report or filter out repeated lines in a file

SYNOPSIS
uniq [-c|-d|-u][-f fieldq[-s char][input_file[output_filg]

DESCRIPTION
The uniq utility shall read an input file comparing adjacent lines, and write oneafagach input line
on the output. The second and succeeding copies of repeated adjacent input lines shall not be written.

Repeated lines in the input shall not be detected yfareenot adjacent.

OPTIONS
Theuniq utility shall conform to the Base Definitionslume of IEEEStd 1003.1-2001Section 12.2,
Utility Syntax Guidelines.

The following options shall be supported:

-C Precede each output line with a count of the number of times the line occurred in the input.
-d Suppress the writing of lines that are not repeated in the input.
-f fields

Ignore the firsfieldsfields on each input line when doing comparisons, wheldsis a posi-
tive decimal integerA field is the maximal string matched by the basic regular expression:

[[:blank:]]*[[:blank:]]*

If the fields option-agument specifies more fields than appear on an input line, a null string shall be
used for comparison.

-s chars
Ignore the firsthars characters when doing comparisons, wiokees shall be a posie dec-
imal integer. If specified in conjunction with the option, the firsichars characters after the
first fieldsfields shall be ignored. If thehars option-agument specifies more characters than
remain on an input line, a null string shall be used for comparison.

-u Suppress the writing of lines that are repeated in the input.

OPERANDS
The following operands shall be supported:

input_file
A pathname of the input file. If thaput_fileoperand is not specified, or if theput_fileis *-’
, the standard input shall be used.

output_file
A pathname of the output file. If thrutput_fileoperand is not specified, the standard output
shall be used. The results are unspecified if the file namedtpuyt_fileis the file named by
input_file

STDIN
The standard input shall be used only ifimout_fileoperand is specified oriiiput_fileis =" . See the
INPUT FILES section.

INPUT FILES
The input file shall be a text file.

ENVIRONMENT VARIABLES
The following environment variables shall affect tixeoaition ofuniq;

LANG Provide a default &lue for the internationalization variables that are unset or null. (See the
Base Definitions volume of IEEBStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatiamiables used to determine the values of
locale categories.)
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LC_ALL
If set to a non-empty stringalue, werride the values of all the other internationalizatiani-v
ables.

LC_COLLATE

Determine the locale for ordering rules.

LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte characters in arguments and input files) and
which characters constitute a <blank> in the current locale.

LC_MESSAGES
Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error.

NLSRATH
Determine the location of message catalogs for the procesdii@ MESSAGES .

ASYNCHRONOUS EVENTS
Default.

STDOUT
The standard output shall be used only ifootput_fileoperand is specified. See the OUTPUT FILES
section.

STDERR
The standard error shall be used only for diagnostic messages.

OUTPUT FILES
If the -c option is specified, the output file shall be empty or each line shall be of the form:

"%d %s", < number of duplicates <ine>

otherwise, the output file shall be empty or each line shall be of the form:

"%s", < line>
EXTENDED DESCRIPTION
None.

EXIT STATUS
The following exit values shall be returned:

0 The utility executed successfully.

>0 Anerror occurred.

CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.

APPLICATION USAGE
Thesort utility can be used to cause repeated lines to be adjacent in the input file.

EXAMPLES
The following input file data (but flushed left) was used for a test seriesign

#01 fooO bar0 fool barl
#02 bar0 fool barl fool
#03 foo0 bar0 fool barl
#04
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#05 fooO bar0 fool barl
#06 fooO bar0 fool barl
#07 bar0O fool barl foo0O

What follows is a series of testviocations of theuniq utility that use a mixture afiniq options aginst
the input file data. These tests verify the meanirgggdcent Theuniq utility views the input data as a
sequence of strings delimited by’ . Accordingly for thefielddh member of the sequenemiqinter-
prets unique or repeated adjacent lines strictly veldtithe fieldst1th member.

This first kample tests the line counting option, comparing each line of the input file data starting from
the second field:

uniqg -c -f 1 unig_0l.t
1 #01 foo0 bar0 fool barl
1 #02 bar0 fool barl foo0
1 #03 foo0 bar0 fool barl
1 #04
2 #05 foo0 bar0 fool barl
1 #07 bar0 fool barl foo0

The number?2’ | prefixing the fifth line of output, signifies that tluiq utility detected a pair of
repeated lines. @&n the input data, this can only be true wheiq is run using thef 1 option (which
shall causeniqto ignore the first field on each input line).

The secondxample tests the option to suppress unique lines, comparing each line of the input file data
starting from the second field:

uniq -d -f 1 unig_OL.t
#05 fooO bar0 fool barl

This test suppresses repeated lines, comparing each line of the input file data starting from the second
field:

uniqg -u -f 1 unig_OL.t
#01 fooO bar0 fool barl
#02 bar0 fool barl fool
#03 foo0 bar0 fool barl
#04

#07 bar0 fool barl fooO

This suppresses unique lines, comparing each line of the input file data starting from the third charac-
ter:

uniqg -d -s 2 unig_Ol.t
In the last example, theniq utility found no input matching the abe aiteria.

RATIONALE
Some historical implementationsvagiimited lines to be 1080 bytes in length, which does not meet the
implied {LINE_MAX} limit.

FUTURE DIRECTIONS
None.

SEE ALSO
comm, sort

COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Informationethnology -- Portable Operating System Interface (POSIX), The Open
Group Base Specifications Issue 6, Copyright (C) 2001-2003 by the Institute of Electrical and
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Electronics Engineers, Inc and The Open Group. In\bket @f ary discrepang between this grsion

and the original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard
is the referee document. The original Standard can be obtained online at httpofsemav
group.org/unix/online.html .
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NAME
unlink - call the unlink function

SYNOPSIS
unlink file

DESCRIPTION
Theunlink utility shall perform the function call:

unlink( file);
A user may need appropriate privilege teake the unlink utility.

OPTIONS
None.

OPERANDS
The following operands shall be supported:

file The pathname of an existing file.

STDIN
Not used.

INPUT FILES
Not used.

ENVIRONMENT VARIABLES
The following environment variables shall affect tlxecaition ofunlink

LANG Provide a default &lue for the internationalization variables that are unset or null. (See the

Base Definitions volume of IEEBtd 1003.1-2001Section 8.2, Internationalizational-

ables for the precedence of internationalizatianiables used to determine the values of

locale categories.)

LC_ALL
If set to a non-empty stringalue, werride the values of all the other internationalizatiani-v
ables.

LC_CTYPE

Determine the locale for the interpretation of sequences of bytes of text data as characters (for

example, single-byte as opposed to multi-byte characters in arguments).
LC_MESSAGES

Determine the locale that should be used to affect the format and contents of diagnostic mes-

sages written to standard error.

NLSRATH
Determine the location of message catalogs for the procesdii@ MESSAGES .

ASYNCHRONOUS EVENTS
Default.

STDOUT
None.

STDERR
The standard error shall be used only for diagnostic messages.

OUTPUT FILES
None.

EXTENDED DESCRIPTION
None.



unlink(P)

EXIT STATUS

The following exit values shall be returned:

0 Successful completion.

>0 Anerror occurred.

CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.

APPLICATION USAGE
None.

EXAMPLES
None.

RATIONALE
None.

FUTURE DIRECTIONS
None.

SEE ALSO

link() , rm, the System Interfaces volume of IEEEd 1003.1-2001ynlink()

COPYRIGHT

Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Informationethnology -- Portable Operating System Interface (POSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-

unlink(P)

ics Engineers, Inc and The Open Group. In tremteof ary discrepang between this &rsion and the

original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee  document. The original Standard can

group.org/unix/online.html .

be obtained online at

httpdfvemw



wc(P) we(P)

NAME

wc - word, line, and byte or character count
SYNOPSIS

wc [-c|-m][-Iw][file...]
DESCRIPTION

The wc utility shall read one or more input files and, by default, write the number oflinees,
words, and bytes contained in each input file to the standard output.

The utility also shall write a total count for all named files, if more than one input file is specified.

The wc utility shall consider avord to be a non-zero-length string of characters delimited by white
space.

OPTIONS
The wc utility shall conform to the Base Definitions volume of IEERH 1003.1-2001Section 12.2,
Utility Syntax Guidelines.

The following options shall be supported:

-C Write to the standard output the number of bytes in each input file.

-l Write to the standard output the number of <newline>s in each input file.
-m Write to the standard output the number of characters in each input file.

-w Write to the standard output the number of words in each input file.

When ax option is specifiedwc shall report only the information requested by the specified options.

OPERANDS
The following operand shall be supported:

file A pathname of an input file. If nfide operands are specified, the standard input shall be used.

STDIN
The standard input shall be used only iffitoperands are specified. See the INPUT FILES section.

INPUT FILES
The input files may be of gtype.

ENVIRONMENT VARIABLES
The following environment variables shall affect tixeoaition ofwc:

LANG Provide a default value for the internationalization variables that are unset or null. (See the
Base Definitions ®lume of IEEEStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatiamiables used to determine the values of
locale categories.)

LC_ALL
If set to a non-empty string valuejenride the \alues of all the other internationalizatioariv
ables.

LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte characters in arguments and input files) and
which characters are defined as white space characters.

LC_MESSAGES
Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error and informgatiessages written to standard output.

NLSRATH
Determine the location of message catalogs for the procesdii@) MESSAGES .
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ASYNCHRONOUS EVENTS
Default.

STDOUT
By default, the standard output shall contain an entry for each input file of the form:

"%d %d %d %s\n", < newlines, <words>, <bytes, <file>
If the -m option is specified, the number of characters shall replacéifies<field in this format.

If any options are specified and thleoption is not specified, the number of <newline>s shall not be
written.

If any options are specified and th& option is not specified, the number of words shall not be written.

If any options are specified and neithernor -m is specified, the number of bytes or characters shall
not be written.

If no inputfile operands are specified, no name shall be written and no <blank>s preceding the path-
name shall be written.

If more than one inpuile operand is specified, an additional line shall be written, of the same format
as the other lines, except that therdvtotal (in the POSIX locale) shall be written instead of a path-
name and the total of each column shall be written as appropriate. Such an additional lipdsif an
written at the end of the output.

STDERR
The standard error shall be used only for diagnostic messages.

OUTPUT FILES

None.
EXTENDED DESCRIPTION
None.
EXIT STATUS
The following exit values shall be returned:
0 Successful completion.
>0 Anerror occurred.

CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.

APPLICATION USAGE
The-m option is not a switch, but an option at the samel kas -c. Thus, to produce the full damilt
output with character counts instead of bytes, the command required is:

wc -miw

EXAMPLES
None.

RATIONALE
The output file format pseudprintf() string differs from the System V versionwc€:

"%7d%7d%7d %s\n"

which produces possibly ambiguous and unparsable results for very large files, as it assumes no number
shall exceed six digits.

Some historical implementations use only <space>, <tab>, andlisre® as word separators. The
equialent of the ISOC gandardsspacé) function is more appropriate.
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The-c option stands for "character" countee though it counts bytes. This stems from the sometimes
erroneous historical wethat bytes and characters are the same size. Due to international requirements,
the-m option (reminiscent of "multi-byte™) was added to obtain actual character counts.

Early proposals only specified the results when input files were text files. The current specification
more closely matches historical practice. (Bytesrds, and <newline>s are counted separately and the
results are written when an end-of-file is detected.)

Historical implementations of thec utility only accepted one gument to specify the options, -I,

and-w. Some of them also had multiple occurrences of an option cause the corresponding count to be
written multiple times and had the order of specification of the optidest dfie order of the fields on
output, but did not document either of the®ecause common usage either specifies no options or
only one option, and because none of théswlocumented, the changes required by this volume of
IEEE Std 1003.1-200%hould not break marhistorical applications (and do not breaky distorical
conforming applications).

FUTURE DIRECTIONS

None.

SEE ALSO

cksum

COPYRIGHT

Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Informationethnology -- Portable Operating System Interface (POSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-

ics Engineers, Inc and The Open Group. In tremteof ary discrepang between this &rsion and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpenw
group.org/unix/online.html .
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NAME

who(P)

who - display who is on the system

SYNOPSIS

who [-mTu]

who [-mu]-s[-bHIprt][ file]

who [-mTu][-abdHlprt][ file]

who -q [file]

who am i

who am |

DESCRIPTION
The who utility shall list various pieces of information about accessible users. The domain of accessi-
bility is implementation-defined.

Based on the optionswgh, who can also list the usarmame, terminal line, login time, elapsed time
since activity occurred on the line, and the process ID of the command interpreter for each current sys-
tem user.

OPTIONS

Thewho utility shall conform to the Base Definitions volume of IEEE 1003.1-2001$ection 12.2,
Utility Syntax Guidelines.

The following options shall be supported. The matables, such asline>, refer to fields described in
the STDOUT section.

Process the implementation-defined database or named file with tde-I, -p, -r, -t, -T and
-u options turned on.

Write the time and date of the last reboot.

Write a list of all processes thatuvgaexpired and not been respaed by theinit system
process. The est> field shall appear for dead processes and contain the terminatiogritand e
values of the dead process. This can be useful in determinipg ywiocess terminated.

Write column headings atse the regular output.

(The letter ell.) List only those lines on which the system is waiting for someone to login. The
<name> field shall bd_OGIN in such cases. Other fields shall be the same as for user entries
except that the state> field does not exist.

Output only information about the current terminal.
List ary other process that is currently aetiand has been previously spawnediy.

(Quick.) List only the names and the number of users currently logged on. When this option is
used, all other options shall be ignored.

Write the currentun-levelof theinit process.

List only the mname>, dine>, and 4ime> fields. Thids the default case.
Indicate the last change to the system clock.

Show the state of each terminal, as described in the STDOUT section.

Write "idle time" for each displayed user in addition tg ather information. The idle time is
the time since gnactivity occurred on the usarterminal. The method of determining this is
unspecified.  Thigption shall list only those users who are currently logged in. Thene

is the uses login name. The line> is the name of the line as found in the directmgv. The
<time> is the time that the user logged in. Thactivity> is the number of hours and minutes
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since activity last occurred on that particular line. A dot indicates that the terminal has seen
actwvity in the last minute and is therefore "current". If more than twenty-four howes ha
elapsed or the line has not been used since boot time, the entry shall be roédkedhkis

field is useful when trying to determine whether a person is working at the terminal or not.
The <pid> is the process ID of the ussibgin process.

OPERANDS
The following operands shall be supported:

am i, am |
In the POSIX locale, limit the output to describing theoking user equivalent to the-m
option. Theam andi or | must be separate arguments.

file Specify a pathname of a file to substitute for the implementation-defined database of logged-
on users thavhouses by default.

STDIN
Not used.

INPUT FILES
None.

ENVIRONMENT VARIABLES
The following environment variables shall affect tixecaition ofwha

LANG Provide a default &lue for the internationalization variables that are unset or null. (See the
Base Definitions volume of IEEBStd 1003.1-2001Section 8.2, Internationalizationaki-
ables for the precedence of internationalizatianiables used to determine the values of
locale categories.)

LC_ALL
If set to a non-empty stringalue, werride the values of all the other internationalizatiani-v
ables.

LC_CTYPE
Determine the locale for the interpretation of sequences of bytes of text data as characters (for
example, single-byte as opposed to multi-byte characters in arguments).

LC_MESSAGES
Determine the locale that should be used to affect the format and contents of diagnostic mes-
sages written to standard error.

LC_TIME
Determine the locale used for the format and contents of the date and time strings.

NLSRATH
Determine the location of message catalogs for the procesdi@ MESSAGES .

TZ Determine the timezone used when writing date and time informafiorZ is unset or null,
an unspecified default timezone shall be used.

ASYNCHRONOUS EVENTS
Default.

STDOUT
The who utility shall write its dedult format to the standard output in an implementation-defined for
mat, subject only to the requirement of containing the information describee abo

XSlI-conformant systems shall write the al@t information to the standard output in the following gen-
eral format:

<name-[<state>]<line><time>[<activity>][< pid>][<commeri][<ext>] <img
src="../images/opt-end.gif" border="0">

The following format shall be used for tHe option:
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"0%s %c %s %s\n" < name>, <terminal state, <terminal name,
<time of logi

where ¢erminal state is one of the following characters:
+ The terminal allows write access to other users.
- The terminal denies write access to other users.

? The terminal write-access state cannot be determined.

In the POSIX locale, thetime of |@in> shall be equiaent in format to the output of:

date +"%b %e %H:%M"

If the -u option is used withT, the idle time shall be added to the end of the previous format in an
unspecified format.

STDERR
The standard error shall be used only for diagnostic messages.

OUTPUT FILES

None.
EXTENDED DESCRIPTION
None.
EXIT STATUS
The following exit values shall be returned:
0 Successful completion.
>0 Anerror occurred.

CONSEQUENCES OF ERRORS
Default.

The following sections arinformative.

APPLICATION USAGE
The namenit used for the system process is the most commonly used on historical systems, but it may
vary.
The "domain of accessibility" referred to is a broad concept that permits interpretation eitherpn a v
secure basis oven to dlow a retwork-wide implementation lé&the historicarwho.

EXAMPLES
None.

RATIONALE
Due to diferences between historical implementations, the base options provided were a compromise
to allow users to work with those functions. The standangEldpers also considered removing all the
options, but felt that these options offered usatgable functionalityAdditional options to match his-
torical systems arevailable on XSl-conformant systems.

It is recognized that th&hocommand may be of limited usefulness, especially in a muli-tecure
ervironment. The standard d#opers considered, h@ver, that having some standard method of deter
mining the "accessibility" of other users would aid user portability.

No format was specified for the deft who output for systems not supporting the XSI Extension. In
such a user-oriented command, designed only for human use,abisat considered to be a defi-
ciengy.

The format of the terminal name is unspecifiad, the descriptions gis talk, and write require that
they use the same format.

It is acceptable for an implementation to produce no output fovaoation ofwhomil.
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FUTURE DIRECTIONS
None.

SEE ALSO
mesg

COPYRIGHT
Portions of this tet are reprinted and reproduced in electronic form from IEEE Std 1003.1, 2003 Edi-
tion, Standard for Informationethnology -- Portable Operating System Interface (POSIX), The Open
Group Base Specifications Issue 6, @aght (C) 2001-2003 by the Institute of Electrical and Electron-
ics Engineers, Inc and The Open Group. In trenteof ary discrepang between this grsion and the
original IEEE and The Open Group Standard, the original IEEE and The Open Group Standard is the
referee document. The original Standard can be obtained online at httpdpesw
group.org/unix/online.html .
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