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Advanced Bash-Scripting Guide:
Chapter 12. External Filters, Programs and Commands Next

12.5. File and Archiving Commands

Archiving

tar

ar

cpio

The standard UNIX archiving utility. Originally a Tape ARchiving program, it has developed into a general purpose package that
can handle all manner of archiving with all types of destination devices, ranging from tape drivesto regular filesto even

st dout (see Example 4-4). GNU tar has been patched to accept various compression filters, such astar czvf
archive_name.ar.gz *, which recursively archives and gzips all filesin adirectory tree except dotfilesin the current working
directory ($PWD). [1]

Some useful tar options:

1. - c create (anew archive)
. - X extract (filesfrom existing archive)
. - - del et e delete (files from existing archive)

w N

A This option will not work on magnetic tape devices.

- r append (filesto existing archive)

- A append (tar filesto existing archive)

. -t list (contents of existing archive)

- U update archive

. - d compare archive with specified filesystem
- Z gzip the archive

©CE~ND oA

(compress or uncompress, depending on whether combined with the - ¢ or - x) option
10. -j bzip2 the archive

It may be difficult to recover data from a corrupted gzipped tar archive. When archiving important files,
make multiple backups.

Shell archiving utility. The filesin a shell archive are concatenated without compression, and the resultant archive is essentially
ashell script, complete with #!/bin/sh header, and containing all the necessary unarchiving commands. Shar archives still show
up in Internet newsgroups, but otherwise shar has been pretty well replaced by tar/gzip. The unshar command unpacks shar
archives.

Creation and manipulation utility for archives, mainly used for binary object file libraries.

This specialized archiving copy command (copy input and output) is rarely seen any more, having been supplanted by tar/gzip.
It still has its uses, such as moving a directory tree.

Example 12-22. Using cpio to move a directory tree
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#!/ bi n/ bash
# Copying a directory tree using cpio.

ARGS=2
E_BADARGS=65

if [ $# -ne "$ARGS" ]

t hen
echo "Usage: "basenane $0° source destination"
exit $E_BADARGS

fi

sour ce=%$1
desti nati on=$2

find "$source" -depth | cpio -adnvp "$desti nation"
# Read the man page to deci pher these cpi o options.

exit O

Example 12-23. Unpacking an rpm ar chive

#!/ bi n/ bash

# de-rpm sh: Unpack an 'rpm archive

E_NO_ARGS=65

TEMPFI LE=$$. cpi o # Tenpfile with "unique" nane.
# $% is process ID of script.

i f [ - Z n $1|| ]

t hen

echo "Usage: "~ basenane $0° fil enane"
exit $E_NO ARGS

fi

rpnRepi o < $1 > $TEMPFI LE # Converts rpm archive into cpio archive.
cpio --nake-directories -F $TEMPFI LE -i # Unpacks cpi o archi ve.

rm-f $TEMPFI LE # Del etes cpi o archive.

exit O

Compression

gzip

The standard GNU/UNIX compression utility, replacing the inferior and proprietary compr ess. The corresponding
decompression command is gunzip, which is the equivalent of gzip -d.

The zcat filter decompresses agzipped fileto st dout , as possible input to a pipe or redirection. Thisis, in effect, a cat
command that works on compressed files (including files processed with the older compr ess utility). The zcat command is
equivalent to gzip -dc.

<1 Onsome commercial UNIX systems, zcat is asynonym for uncompress -c, and will not work on gzipped files.
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See also Example 7-6.
bzip2

An aternate compression utility, usually more efficient (but slower) than gzip, especially on large files. The corresponding
decompression command is bunzip2.

- Newer versions of tar have been patched with bzip2 support.

compress, uncompress

Thisis an older, proprietary compression utility found in commercial UNIX distributions. The more efficient gzip haslargely
replaced it. Linux distributions generally include a compress workalike for compatibility, although gunzip can unarchive files

treated with compr ess.
i The znew command transforms compressed files into gzipped ones.
Xq
Y et another compression utility, afilter that works only on sorted ASCII word lists. It uses the standard invocation syntax for a
filter, sq < input-file > output-file. Fast, but not nearly as efficient as gzip. The corresponding uncompression filter is unsg,
invoked like sq.
i The output of sq may be piped to gzip for further compression.
Zip, unzip

Cross-platform file archiving and compression utility compatible with DOS pkzip.exe. "Zipped" archives seem to be amore
acceptable medium of exchange on the Internet than "tarballs’.
unarc, unarj, unrar

These Linux utilities permit unpacking archives compressed with the DOS arc.exe, arj.exe, and rar.exe programs.
File Information
file

A utility for identifying file types. Thecommandfi | e fil e- nane will return afile specification for f i | e- name, such as
ascii text ordat a. It references the magic numbersfound in/ usr/ shar e/ nagi c,/ et ¢/ magi c, or
/usr/1i b/ magi c, depending on the Linux/UNIX distribution.

The- f option causesfile to run in batch mode, to read from a designated file alist of filenamesto analyze. The - z option,
when used on a compressed target file, forces an attempt to analyze the uncompressed file type.

bash$ file test.tar.gz
test.tar.gz: gzip conpressed data, deflated, |ast nodified: Sun Sep 16 13:34:51 2001,
os: Uni x

bash file -z test.tar.gz
test.tar.gz: GNU tar archive (gzip conpressed data, deflated, |ast nodified: Sun Sep
16 13:34:51 2001, os: Unix)

Example 12-24. stripping comments from C program files
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#!1/ bi n/ bash
# strip-coment.sh: Strips out the comments (/* COMENT */) in a C program

E_NOARGS=65
E_ARGERROR=66
E_WRONG FI LE_TYPE=67

if [ $# -eq "$E_NOARGS' ]

t hen
echo "Usage: "“basenane $0° C-programfile" >& # Error nessage to stderr.
exit $E_ARGERROR

fi

# Test for correct file type.

type="eval file $1 | awk '{ print $2, $3, $4, $5 }'"

# "file $1" echoes file type..

# then awk renoves the first field of this, the filenane..
# then the result is fed into the variable "type".

correct _type="ASCI|I C programtext"”

if [ "$type" != "S$correct_type" ]

t hen
echo
echo "This script works on C programfiles only."
echo

exit $E_WRONG FI LE_TYPE
fi

# Rather cryptic sed script:

sed
[N\ *]d

[.*\/\*/d

' %1

# Easy to understand if you take several hours to |learn sed fundamental s.
# Need to add one nore line to the sed script to deal with

#+ case where line of code has a comment following it on sane |ine.
# This is left as a non-trivial exercise.

# Al so, the above code deletes |lines with a "*/" or "/[*",
# not a desirable result.

exit O

# Code below this line will not execute because of 'exit 0" above.

# St ephane Chazel as suggests the followi ng alternative:

usage() {
echo "Usage: “basenane $0° C programfile" >&2
exit 1

}

VI RD="echo -n -e "\377"" # or \EI RD=$%$'\377

[[ $# -eq 1 ]] || usage
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case “file "$1"" in
*"C programtext"*) sed -e "s%\*%{VWEl RD} %y; s% */ %{ VEl RD} %g" " $1" \
| tr "\377\n' '\n\377" \
| sed -ne 'p;n' \
| tr -d "\n" | tr "\377" '\n';;

*) usage;;
esac
# This is still fooled by things |ike:
# printf("/*");
# or
# /* [* buggy enbedded comment */
#
# To handl e all special cases (coments in strings, coments in string
# where there is a \", \\" ...) the only way is to wite a C parser
# (lex or yacc perhaps?).
exit O
which

which command-xxx gives the full path to "command-xxx". Thisis useful for finding out whether a particular command or
utility isinstalled on the system.

$bash which rm

/usr/bin/rm ‘

whereis
Similar to which, above, wher eis command-xxx gives the full path to "command-xxx", but also to its manpage.

$bash whereis rm

rm /bin/rm/usr/share/ man/ manl/rm 1. bz2 ‘

whatis

whatis filexxx looks up "filexxx" in thewhat i s database. Thisis useful for identifying system commands and important
configuration files. Consider it a simplified man command.

$bash whatis whatis

what i s (1) - search the whatis database for conpl ete words

Example 12-25. Exploring/ usr/ X11R6/ bi n
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#! / bi n/ bash
# What are all those nysterious binaries in /usr/X11R6/bin?

DI RECTORY="/ usr/ X11R6/ bi n"
# Try also "/bin", "/usr/bin", "/usr/local/bin", etc.

for file in $D RECTORY/ *

do
whatis "~ basenane $file’ # Echoes info about the binary.
done
exit O
# You may wi sh to redirect output of this script, like so:

# ./what.sh >>whatis. db
# or viewit a page at a tinme on stdout,
# ./what.sh | |ess

See also Example 10-3.

vdir
Show a detailed directory listing. The effect issimilar to Is-I.
Thisis one of the GNU fileutils,
bash$ vdir
total 10
STWr--r1-- 1 bozo bozo 4034 Jul 18 22:04 datal. xrolo
“TWr--T-- 1 bozo bozo 4602 May 25 13:58 datal. xrol o. bak
STWIF--T-- 1 bozo bozo 877 Dec 17 2000 enpl oynent. xrol o
bash I's -1
total 10
“TWr--r-- 1 bozo bozo 4034 Jul 18 22:04 datal.xrolo
“TWIF--T-- 1 bozo bozo 4602 May 25 13:58 datal. xrol o. bak
“TWr--T-- 1 bozo bozo 877 Dec 17 2000 enpl oynent. xrol o
shred

Securely erase afile by overwriting it multiple times with random bit patterns before deleting it. This command has the same
effect as Example 12-41, but does it in a more thorough and elegant manner.

Thisis one of the GNU fileutils.

£1 Using shred on afile may not prevent recovery of some or all of its contents using advanced forensic technology.

locate, socate

The locate command searches for files using a database stored for just that purpose. The slocate command is the secure version
of locate (which may be aliased to slocate).

$bash | ocate hickson
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/usr/|i b/ xephent cat al ogs/ hi ckson. edb

strings

Use the strings command to find printable strings in abinary or datafile. It will list sequences of printable characters found in
the target file. This might be handy for a quick 'n dirty examination of a core dump or for looking a an unknown graphic image
file(strings image-file | nore might show something like JFI F, which would identify the file as ajpeg graphic). In
a script, you would probably parse the output of strings with grep or sed. See Example 10-7 and Example 10-9.

Example 12-26. An "improved" strings command

#!/ bi n/ bash

# wstrings.sh: "word-strings" (enhanced "strings" comrand)

#

# This script filters the output of "strings" by checking it
#+ agai nst a standard word list file.

# This effectively elimnates all the gibberish and noi se,
#+ and outputs only recogni zed words.

# =" s s p——
# Standard Check for Script Argunent(s)

ARGS=1

E_BADARGS=65

E_NOFI LE=66

if [ $# -ne $ARGS ]

t hen
echo "Usage: "“basenane $0° fil enane"
exit $E_BADARGS

fi
if [ -f "$1" ] # Check if file exists.
t hen
file name=$1
el se
echo "File \"$1\" does not exist."
exit $E_NOFILE
fi
# e ————— e —
M NSTRLEN=3 # Mnimum string | ength.

WORDFI LE=/ usr/share/dict/linux.wrds # Dictionary file.
# My specify a different
#+ word list file
#+ of format 1 word per |ine.

wWist="strings "$1" | tr A-Z a-z | tr '[:space:]' Z | \

tr -cs '[:alpha:]'" Z | tr -s "\173-\377" Z | tr Zz"' '°

# Transl ate output of 'strings' conmand with multiple passes of '"tr'.
# "tr A-Z a-z" converts to | owercase.

# "tr '[:space:]'" converts whitespace characters to Z s.

# "tr -cs '[:alpha:]" Z'" converts non-al phabetic characters to Z' s,
#+ and squeezes nultiple consecutive Z's.

# "tr -s '\173-\377" Z" converts all characters past 'z' to Z's
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H#H+
H#H+
H#H+
#

H#H+

#
H#H+

and squeezes multiple consecutive Z's,

whi ch gets rid of all the weird characters that the previous
translation failed to deal with.

Finally, "tr Z' '" converts all those Z's to whitespace,
which will be seen as word separators in the | oop bel ow

Not e the techni que of feeding the output of '"tr' back to itself,
but with different argunents and/or options on each pass.

for word in $wWi st # | nportant:
# $w i st nust not be quoted here.
# "$Wist" does not work.
# \Why?
do
st r| en=%{#wor d} # String | ength.
if [ "$strlen" -1t "$M NSTRLEN' ] # Skip over short strings.
t hen
conti nue
fi
grep -Fw $word " $SWORDFI LE" # Match whol e words only.
done
exit 0
Comparison
diff, patch

diff: flexible file comparison utility. It compares the target files line-by-line sequentially. In some applications, such as
comparing word dictionaries, it may be helpful to filter the files through sort and uniq before piping them to diff. di ff fil e-
1 fil e-2 outputsthelinesin thefilesthat differ, with carets showing which file each particular line belongs to.

The- - si de- by- si de option to diff outputs each compared file, line by line, in separate columns, with non-matching lines
marked.

There are available various fancy frontends for diff, such as spiff, wdiff, xdiff, and mgdiff.

The diff command returns an exit status of 0 if the compared files are identical, and 1 if they differ. This permits
use of diff in atest construct within a shell script (see below).

A common use for diff is generating difference files to be used with patch The - e option outputs files suitable for ed or ex scripts.

patch: flexible versioning utility. Given a difference file generated by diff, patch can upgrade a previous version of a packageto a
newer version. It is much more convenient to distribute arelatively small "diff" file than the entire body of a newly revised package.
Kernel "patches" have become the preferred method of distributing the frequent releases of the Linux kernel.

patch -pl <patch-file

# Takes all the changes listed in 'patch-file'

# and applies themto the files referenced therein.
# This upgrades to a newer version of the package.
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Patching the kernel:

cd /usr/src

gzip -cd patchXX. gz | patch -pO

# Upgradi ng kernel source using 'patch'.
# From t he Linux kernel docs "READVE",
# by anonynous aut hor (Al an Cox?).

= Thediff command can also recursively compare directories (for the filenames present).

bash$ diff -r ~/notesl ~/notes2

Only in /honme/ bozo/ notesl: file02
Only in /home/ bozo/ notesl: file03
Only in /hone/bozo/ notes2: file04

Use zdiff to compare gzipped files.

i
diff3
An extended version of diff that compares threefiles at atime. This command returns an exit value of 0 upon successful
execution, but unfortunately this gives no information about the results of the comparison.
bash$ diff3 file-1 file-2 file-3
1:1c
This is line 1 of "file-1".
2:1c
This is line 1 of "file-2".
3:1c
This is line 1 of "file-3"
sdiff

Compare and/or edit two filesin order to merge them into an output file. Because of its interactive nature, this command would
find little use in a script.
cmp

The cmp command is asimpler version of diff, above. Whereas diff reports the differences between two files, cmp merely
shows at what point they differ.

~= Likediff, cmp returns an exit status of 0 if the compared files are identical, and 1 if they differ. This permits use
in atest construct within a shell script.

Example 12-27. Using cmp to compar e two fileswithin a script.
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#! / bi n/ bash

ARGS=2 # Two args to script expected.
E_BADARGS=65
E_UNREADABLE=66

if [ $# -ne "$ARGS" ]

t hen
echo "Usage: “basenane $0° filel file2"
exit $E_BADARGS

fi
if [[ ! -r "$1" || ! -r "$2" ]]
t hen
echo "Both files to be conpared nust exist and be readable."
exit $E_UNREADABLE
fi
cnmp $1 $2 & /dev/null # /dev/null buries the output of the "cnp" command.
# Also works with "diff', i.e., diff $1 $2 &> /dev/nul |
if [ $? -eq 0 ] # Test exit status of "cnmp" comand.
t hen
echo "File \"$1\" is identical to file \"$2\"."
el se
echo "File \"$1\" differs fromfile \"$2\"."
fi
exit O
i Use zcmp on gzipped files.
comm

Versatile file comparison utility. The files must be sorted for this to be useful.
comm-optionsfirst-filesecond-file
commfile-1 fil e-2 outputsthreecolumns:
o column 1l =linesuniquetofile-1
o column 2 =linesuniquetofil e-2
o column 3 = lines common to both.
The options allow suppressing output of one or more columns.
o -1 suppresses column 1
o - 2 suppresses column 2
o - 3 suppresses column 3

o - 12 suppresses both columns 1 and 2, etc.
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Utilities
basename

Strips the path information from afile name, printing only the file name. The construction basename $0 lets the script know

its name, that is, the name it was invoked by. This can be used for "usage" messagesif, for example a script is called with
missing arguments:

echo "Usage: "basenane $0° argl arg2 ... argn"

dirname

Strips the basename from afilename, printing only the path information.

= basename and dirname can operate on any arbitrary string. The argument does not need to refer to an existing
file, or even be afilename for that matter (see Example A-8).

Example 12-28. basename and dirname

#! / bi n/ bash

a=/ hone/ bozo/ dai | y-j ournal . t xt

echo "Basenane of /hone/bozo/daily-journal.txt = ~basenane $a "

echo "Di rname of /hone/bozo/daily-journal.txt = “dirname $a "

echo

echo "My own hone is "~ basenane ~/." # Also works with just ~.
echo "The hone of nmy hone is “dirnane ~/°." # Also works with just ~.
exit O

split

Utility for splitting afile into smaller chunks. Usually used for splitting up large files in order to back them up on floppies or
preparatory to e-mailing or uploading them.

sum, cksum, md5sum

These are utilities for generating checksums. A checksumis anumber mathematically calculated from the contents of afile, for
the purpose of checking itsintegrity. A script might refer to alist of checksums for security purposes, such as ensuring that the

contents of key system files have not been altered or corrupted. For security applications, use the 128-bit md5sum (message
digest checksum) command.

bash$ cksum / boot/vmn i nuz
1670054224 804083 /boot/vm i nuz

bash$ nd5sum / boot/vm i nuz
0f 43eccea8f 09e0a0b2b5cf 1dcf 333ba [/ boot/vm i nuz

Note that cksum also shows the size, in bytes, of the target file.
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Example 12-29. Checking fileintegrity

#1 / bi n/ bash
# file-integrity.sh: Checking whether files in a given directory
# have been tanpered with.

E_DI R_NOVATCH=70
E_BAD DBFI LE=71

dbfil e=Fil e _record. nd5
# Filenane for storing records.

set _up_dat abase ()
{
echo ""$directory"" > "$dbfile"
# Wite directory nane to first line of file.
md5sum "$directory"/* >> "$dbfil e"
# Append nd5 checksuns and fil enames.

}
check_dat abase ()
{
| ocal n=0
| ocal filename
| ocal checksum
- #

# This file check shoul d be unnecessary,
#+ but better safe than sorry.

if [ ! -r "$dbfile" ]

t hen
echo "Unable to read checksum dat abase file!"
exit $E BAD DBFI LE

fi
T St e 1 5 5 5 1 5 5 S 5 5 1 e #
whi |l e read record[n]
do
di rectory_checked="${record[ 0] }"
if [ "$directory checked" != "$directory" ]
t hen

echo "Directories do not match up!"
# Tried to use file for a different directory.
exit $E DI R_NOVATCH

fi

if [ "$n" -gt 0 ] # Not directory nane.
t hen
filename[n]=$( echo ${record[$n]} | awk '{ print $2 }' )
# ndSsumwites records backwards,
#+ checksum first, then filenane.
checksuni n] =$( md5sum "${filename[n]}" )

if [ "${record[n]}" = "${checksunin]}" ]
t hen

echo "${fil enane[n]} unchanged."
el se
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echo "${filenane[n]} : CHECKSUM ERROR! "
# File has been changed since |ast checked.

fi
fi
let "n+=1"
done <"$dbfile" # Read from checksum dat abase fil e.
}
# e —————— P ——————————————— #
# main ()

if [ -z "$1" ]

t hen
di rect or y="$PWD" # |If not specified,
el se #+ use current working directory.
di rectory="3$1"
fi
cl ear # C ear screen.
e i #
if [ ! -r "$dbfile" ] # Need to create database file?
t hen
echo "Setting up database file, \""$directory"/"$dbfile"\"."; echo
set _up_dat abase
fi
R e #
check_dat abase # Do the actual work.
echo

# You may wish to redirect the stdout of this script to a file,
#+ especially if the directory checked has many files in it.

# For a much nore thorough file integrity check,
#+ consider the "Tripwi re" package,
#+ http://sourceforge. net/projects/tripwre/.

exit O

Encoding and Encryption

uuencode
This utility encodes binary filesinto ASCII characters, making them suitable for transmission in the body of an e-mail message
or in a newsgroup posting.

uudecode

This reverses the encoding, decoding uuencoded files back into the original binaries.

Example 12-30. uudecoding encoded files
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#!1 / bi n/ bash
I i nes=35 # Allow 35 lines for the header (very generous).

for File in * # Test all the files in the current working directory..
do
searchl="head -$lines $File | grep begin | wc -w
search2="tail -$lines $File | grep end | wc -w
# Uuencoded files have a "begin" near the beginning,
#+ and an "end" near the end.
if [ "$searchl" -gt 0 ]
t hen
if [ "$search2" -gt 0 ]
t hen
echo "uudecoding - $File -
uudecode $File
fi

fi
done

# Note that running this script upon itself fools it
#+ into thinking it is a uuencoded file,
#+ because it contains both "begin" and "end".

# Exerci se:
# Modify this script to check for a newsgroup header.

exit O

i The fold -s command may be useful (possibly in apipe) to process long uudecoded text messages downl oaded
from Usenet newsgroups.
mimencode, mmencode

The mimencode and mmencode commands process multimedia-encoded e-mail attachments. Although mail user agents (such
as pine or kmail) normally handle this automatically, these particular utilities permit manipulating such attachments manually
from the command line or in a batch by means of a shell script.

crypt

At onetime, this was the standard UNIX file encryption utility. [2] Politically motivated government regulations prohibiting the
export of encryption software resulted in the disappearance of crypt from much of the UNIX world, and it is still missing from
most Linux distributions. Fortunately, programmers have come up with a number of decent alternatives to it, anong them the
author's very own cruft (see Example A-5).

Miscellaneous
make

Utility for building and compiling binary packages. This can also be used for any set of operations that is triggered by
incremental changes in source files.

The make command checks aMakef i | e, alist of file dependencies and operationsto be carried out.
install

Specia purpose file copying command, similar to cp, but capable of setting permissions and attributes of the copied files. This
command seems tailormade for installing software packages, and as such it shows up frequently in Makef i | es (inthe make
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i nstall : section). It could likewise find use in installation scripts.
ptx
The ptx [targetfile] command outputs a permuted index (cross-reference list) of the targetfile. This may be further filtered and
formatted in a pipe, if necessary.
more, less
Pagers that display atext file or stream to st dout , one screenful at atime. These may be used to filter the output of a script.
Notes

[1] A tar czvf archive_namedtar.gz * will include dotfilesin directories below the current working directory. Thisisan
undocumented GNU tar "feature”.

[2] Thisisasymmetric block cipher, used to encrypt files on asingle system or local network, as opposed to the "public key"
cipher class, of which pgp is awell-known example.

Prev Home Next
Text Processing Commands Up Communications Commands
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Advanced Bash-Scripting Guide:
Chapter 12. External Filters, Programs and Commands Next

12.4. Text Processing Commands

Commands affecting text and text files

sort

tsort

uniq

File sorter, often used as afilter in a pipe. This command sorts atext stream or file forwards or backwards, or according to
various keys or character positions. Using the - moption, it merges presorted input files. The info page lists its many
capabilities and options. See Example 10-9, Example 10-10, and Example A-9.

Topological sort, reading in pairs of whitespace-separated strings and sorting according to input patterns.

Thisfilter removes duplicate lines from a sorted file. It is often seen in a pipe coupled with sort.

cat list-1 list-2 list-3 | sort | uniqg > final.list
# Concatenates the list files,

# sorts them

# renoves duplicate lines,

# and finally wites the result to an output file.

The useful - ¢ option prefixes each line of the input file with its number of occurrences.

bash$ cat testfile

This Iine occurs only once.
This line occurs tw ce.

This line occurs tw ce.

This line occurs three tines.
This line occurs three tines.
This line occurs three tines.

bash$ uniq -c testfile
1 This line occurs only once.
2 This line occurs twice.
3 This |ine occurs three tines.

bash$ sort testfile | uniqg -c | sort -nr
3 This line occurs three tines.
2 This line occurs tw ce.
1 This line occurs only once.

Thesort INPUTFILE | uniq -c | sort -nr command string produces afrequency of occurrence listing on the
| NPUTFI LE file (the - nr optionsto sort cause areverse numerical sort). Thistemplate finds use in analysis of log files
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and dictionary lists, and wherever the lexical structure of a document needs to be examined.

Example 12-8. Word Frequency Analysis

#!/ bi n/ bash
# wf.sh: Crude word frequency analysis on a text file.

# Check for input file on command |ine.

ARGS=1
E_BADARGS=65
E_NOFI LE=66

if [ $# -ne "$ARGS' | # Correct nunmber of arguments passed to script?
t hen

echo "Usage: " basenane $0° fil enane”

exit $E_BADARGS
fi

if [ -f "$1" ] # Check if file exists.
t hen

echo "File \"$1\" does not exist."

exit $E_NOFI LE
fi

HAHAHHBHHHH R H B H R H R H R H AR R R R R AR

# main ()

sed -e 's/\.//g" -e 's/ [\

/g "$1" | tr 'A-Z 'a-z' | sort | unig -c | sort -nr
# e
# Frequency of occurrence

# Filter out periods and

#+ change space between words to |inefeed,

#+ then shift characters to | owercase, and

#+ finally prefix occurrence count and sort nunerically.
HEHHH AR H R

# Exerci ses:

# 1) Add 'sed' commands to filter out other punctuation, such as commas.
# 2) Modify to also filter out nmultiple spaces and ot her whitespace.

# 3) Add a secondary sort key, so that instances of equal occurrence

#+ are sorted al phabetically.

exit O
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bash$ cat testfile

This Iine occurs only once.
This line occurs tw ce.

This line occurs tw ce.

This |line occurs three tines.
This |line occurs three tines.
This line occurs three tines.

bash$ ./wf.sh testfile
6 this

occurs

i ne

tines

t hree

tw ce

only

once

P RPNWWOO®

expand, unexpand
The expand filter converts tabs to spaces. It is often used in a pipe.

The unexpand filter converts spaces to tabs. This reverses the effect of expand.
cut

A tool for extracting fields from files. It issimilar tothepri nt  $Ncommand set in awk, but more limited. It may be
simpler to use cut in a script than awk. Particularly important are the - d (delimiter) and - f (field specifier) options.

Using cut to obtain alisting of the mounted filesystems:

cat /etc/mab | cut -d "' ' -f1,2

Using cut to list the OS and kernel version:

unanme -a | cut -d* " -f1,3,11,12

Using cut to extract message headers from an e-mail folder:

bash$ grep '~Subject:' read-nmessages | cut -c10-80
Re: Linux suitable for mission-critical apps?

MAKE M LLI ONS WORKI NG AT HOWE! ! !

Spam conpl ai nt

Re: Spam conpl ai nt

Using cut to parse afile:
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paste

join

head

# List all the users in /etc/passwd.
FI LENAME=/ et c/ passwd

for user in $(cut -d: -f1 $FI LENAME)
do

echo $user
done

# Thanks, O eg Philon for suggesting this.

cut -d ' ' -f2,3 filenaneisequivdenttoawk -F [ ]' '{ print $2, $3 }' filenane

See also Example 12-33.

Tool for merging together different filesinto a single, multi-column file. In combination with cut, useful for creating
system log files.

Consider this a special-purpose cousin of paste. This powerful utility allows merging two filesin a meaningful fashion,
which essentially creates asimple version of arelational database.

The join command operates on exactly two files, but pastes together only those lines with a common tagged field (usually a
numerical label), and writestheresult to st dout . Thefilesto be joined should be sorted according to the tagged field for
the matchups to work properly.

File: 1.data

100 Shoes
200 Laces
300 Socks

File: 2.data

100 $40. 00
200 $1.00
300 $2.00

bash$ join 1.data 2.data
File: 1.data 2.data

100 Shoes $40. 00
200 Laces $1.00
300 Socks $2.00

- The tagged field appears only once in the output.
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lists the beginning of afileto st dout (the defaultis 10 lines, but this can be changed). It has a number of interesting

options.
Example 12-9. Which filesare scripts?

#!/ bi n/ bash
# script-detector.sh: Detects scripts within a directory.

TESTCHARS=2 # Test first 2 characters.

SHABANG=" #! ' # Scripts begin with a "sha-bang."
for filein* # Traverse all the files in current directory.
do

if [[ “head -cSTESTCHARS "$file"” = "$SHABANG' ]]

# head -c2 #!

# The '-c' option to "head" outputs a specified
#+ nunber of characters, rather than lines (the default).

t hen
echo "File \"$file\" is a script."
el se
echo "File \"$file\" is *not* a script."
fi
done
exit O

Example 12-10. Generating 10-digit random numbers

#!1 / bi n/ bash
# rnd. sh: Qutputs a 10-digit random nunmber

# Script by Stephane Chazel as.

head -c4 /dev/urandom| od -N4 -tu4 | sed -ne '1s/.* //p

# e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
# Anal ysi s

G cocooooo=

# head:

# -c4 option takes first 4 bytes.

# od:

# -N4 option linmts output to 4 bytes.

# -tud option selects unsigned deci mal format for output.

# sed:

# -n option, in conbination with "p" flag to the "s" conmmand,
# out puts only matched |i nes.

# The author of this script explains the action of 'sed', as follows.
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#

H*

HH O HHIFHHFE HHF

HHH O OHHHH

head -c4 /dev/urandom| od -N4 -tu4 | sed -ne '1s/.* /[/p’
---------------------------------- > |
Assume out put up to "sed" -------- > |
i s 0000000 1198195154\ n
sed begins readi ng characters: 0000000 1198195154\ n.
Here it finds a newine character,
so it is ready to process the first |ine (0000000 1198195154).
It looks at its <range><action>s. The first and only one is

range action

1 sl.* [lp
The line nunber is in the range, so it executes the action
tries to substitute the | ongest string ending with a space in the |line
("0000000 ") with nothing (//), and if it succeeds, prints the result
("p" is aflag to the "s" command here, this is different fromthe "p" command).
sed is now ready to continue reading its input. (Note that before
continuing, if -n option had not been passed, sed woul d have printed
the Iine once again).

# Now, sed reads the remai nder of the characters, and finds the end of the file.
# 1t is nowready to process its 2nd line (which is also nunbered '$' as
#it's the | ast one).

# It sees it is not matched by any <range>, so its job is done.

# In few word this sed conmmand neans:

# "On the first line only, renmove any character up to the right-nost space
# then print it."

# A better way to do this would have been

# sed -e 's/.* [/;q

# Here, two <range><action>s (could have been witten

# sed -e 's/.* []' -e Q):

# range action

# nothing (matches |ine) s/.* [/

# nothing (matches |ine) g (quit)

# Here, sed only reads its first |line of input.

# It performs both actions, and prints the line (substituted) before quitting
# (because of the "g" action) since the "-n" option is not passed.

# e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e #

# A sinpler altenative to the above 1-line script would be:

# head -c4 /dev/urandonm od -An -tu4

exit O

See also Example 12-30.

tail

liststheend of afileto st dout (the default is 10 lines). Commonly used to keep track of changes to a system logfile,
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using the - f option, which outputs lines appended to thefile.

Example 12-11. Using tail to monitor the system log

#! [ bi n/ bash
fil enane=sys. | og

cat /dev/null > $filenanme; echo "Creating / cleaning out file."
# Creates file if it does not already exist,
#+ and truncates it to zero length if it does.
# : > filenanme and > filenane al so worKk.

tail /var/log/ messages > $fil enane
# [var /| og/ messages nust have world read perm ssion for this to work.

echo "$fil ename contains tail end of systeml og."

exit O

See also Example 12-4, Example 12-30 and Example 30-6.

grep

A multi-purpose file search tool that uses regular expressions. It was originally a command/filter in the venerable ed line
editor, g/ r e/ p, that is, global - regular expression - print.

greppattern[file..]

Search the target file(s) for occurrences of pat t er n, wherepat t er n may be literal text or aregular expression.

bash$ grep '[rst]ystem $' osinfo.txt
The GPL governs the distribution of the Linux operating system

If no target file(s) specified, grep works as afilter on st dout , asin apipe.

bash$ ps ax | grep clock
765 ttyl S 0: 00 xcl ock
901 pts/1 S 0: 00 grep cl ock

The-i option causes a case-insensitive search.
The - w option matches only whole words.
The- | option lists only the files in which matches were found, but not the matching lines.

The - r (recursive) option searches files in the current working directory and all subdirectories below it.
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The - n option lists the matching lines, together with line numbers.

bash$ grep -n Linux osinfo.txt
2:This is a file containing information about Linux.
6: The GPL governs the distribution of the Linux operating system

The-v (or--invert - nmat ch) option filters out matches.

grep patternl *.txt | grep -v pattern2

# Matches all lines in "*.txt" files containing "patternl",
# but ***not*** "pattern2".

The- ¢ (- - count ) option gives anumerical count of matches, rather than actually listing the matches.

grep -c txt *.sgnl # (nunmber of occurrences of "txt" in "*.sgm" files)

# grep -cz .

# AN dot

# means count (-c) zero-separated (-z) itens matching "."

# that is, non-enpty ones (containing at |least 1 character).
#

printf "a b\nc d\n\n\n\n\n\000\nNn\000e\000\000\nf"' | grep -cz . # 4
printf "a b\nc d\n\n\n\n\n\000\nNn\000e\000\000\nf' | grep -cz '¥$ # 5
printf "a b\nc d\n\n\n\n\n\000\nNn\000e\000\0O00O\nNf* | grep -cz '~ # 5
#

printf "a b\nc d\n\n\n\n\n\000\nNn\000e\000\000\nf"' | grep -c 'Y # 9

# By default, newine chars (\n) separate itens to match.

# Note that the -z option is GNU "grep" specific.

# Thanks, S.C.

When invoked with more than one target file given, grep specifies which file contains matches.

bash$ grep Linux osinfo.txt msc.txt

osinfo.txt: This is a file containing information about Li nux.
osi nfo.txt: The GPL governs the distribution of the Linux operating system
m sc. txt: The Linux operating systemis steadily gaining in popularity.
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i To force grep to show the filename when searching only one target file, smply give/ dev/ nul | asthe second
file.

bash$ grep Linux osinfo.txt /dev/nul
osinfo.txt: This is a file containing information about Li nux.
osinfo.txt: The GPL governs the distribution of the Linux operating system

If thereis a successful match, grep returns an exit status of 0, which makes it useful in a condition test in a script,
especially in combination with the - g option to suppress output.

SUCCESS=0 # if grep | ookup succeeds
wor d=Li nux
fil ename=data.file

grep -q "$word" "3$fil enane" # The "-q" option causes nothing to echo to stdout.
if [ $? -eq $SUCCESS ]
t hen
echo "$word found in $fil enane"”
el se

echo "$word not found in $fil enane"
fi

Example 30-6 demonstrates how to use grep to search for aword pattern in a system logfile.

Example 12-12. Emulating " grep" in a script

#!/ bi n/ bash
# grp.sh: Very crude reinpl ementation of 'grep'

E_BADARGS=65

if [ -z "$1" ] # Check for argunent to script.
t hen

echo "Usage: "“basenane $0° pattern”

exit $E_BADARGS

fi

echo

for filein * # Traverse all files in $PWD

dooutput:$(sed -n /"$1"/p $file) # Command substitution.
iL [ ! -z "$output" ] # What happens if "$output” is not quoted?
t hen

echo -n "$file:
echo $out put

fi # sed -ne "/$1/s|” ${file}: |p" is equivalent to above.

echo
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done
echo
exit O

# Exerci ses:

# 1) Add newlines to output, if nore than one match in any given file.
# 2) Add features.

= egrepisthesameasgrep -E. This uses asomewhat different, extended set of regular expressions, which can
make the search somewhat more flexible.

fgrep isthe same asgrep -F. It does aliteral string search (no regular expressions), which allegedly speeds
things up a bit.

agr ep extends the capabilities of grep to approximate matching. The search string may differ by a specified
number of characters from the resulting matches. This utility is not part of the core Linux distribution.

j) To search compressed files, use zgrep, zegrep, or zfgrep. These also work on non-compressed files, though
slower than plain grep, egrep, fgrep. They are handy for searching through a mixed set of files, some
compressed, some not.

To search bzipped files, use bzgr ep.
look

The command look works like grep, but does alookup on a"dictionary", a sorted word list. By default, look searchesfor a
matchin/ usr/ di ct/ wor ds, but adifferent dictionary file may be specified.

Example 12-13. Checking wordsin alist for validity

#!/ bi n/ bash
# | ookup: Does a dictionary | ookup on each word in a data file.

file=words.data # Data file fromwhich to read words to test.

echo

while [ "$word" !'=end ] # Last word in data file.

do
read word # Fromdata file, because of redirection at end of | oop
| ook $word > /dev/null # Don't want to display lines in dictionary file.
| ookup=$7? # Exit status of 'l ook' conmmand.

if [ "$lookup" -eq O ]

t hen
echo "\"$word\" is valid."
el se
echo "\"$word\" is invalid."
fi
done <"$file" # Redirects stdin to $file, so "reads" cone fromthere.
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echo

exit O
# Code below line will not execute because of "exit" command above.

# St ephane Chazel as proposes the follow ng, nore concise alternative:

while read word & [[ $word !'= end ]]
do if | ook "$word" > /dev/null
then echo "\"$word\" is valid."
el se echo "\"$word\" is invalid."
f
done <"$file"

exit O
sed, awk

Scripting languages especially suited for parsing text files and command output. May be embedded singly or in
combination in pipes and shell scripts.

sed
Non-interactive "stream editor”, permits using many ex commands in batch mode. It finds many usesin shell scripts.

awk
Programmabl e file extractor and formatter, good for manipulating and/or extracting fields (columns) in structured text files.
Its syntax issimilar to C.

wc

wc gives a"word count” on afile or I/O stream:

bash $ wc /usr/doc/ sed-3. 02/ READVE
20 127 838 /usr/doc/ sed- 3. 02/ README
[20 lines 127 words 838 charact ers]

we - wgivesonly the word count.

we -1 givesonly theline count.

WC - ¢ givesonly the character count.

we - L givesonly the length of the longest line.

Using wc to count how many .txt files are in current working directory:
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tr

$1Is *.txt | we -I

# WIIl work as long as none of the "*.txt" files have a linefeed in their
# Alternative ways of doing this are:

# find . -maxdepth 1 -name \*.txt -printO | grep -cz .

# (shopt -s nullglob; set -- *.txt; echo $#)

# Thanks, S.C.

Using wc to total up the size of all the files whose names begin with lettersin theranged - h

bash$ we [d-h]* | grep total | awk '{print $3}'
71832

namne.

Using wc to count the instances of the word "Linux" in the main source file for this book.

bash$ grep Li nux abs-book.sgm | wc -I
50

See also Example 12-30 and Example 16-7.

Certain commands include some of the functionality of wc as options.

| grep foo | we -I
# This frequently used construct can be nore concisely rendered.

| grep -c foo
# Just use the "-c" (or "--count") option of grep.

# Thanks, S.C.

character trandation filter.

Must use quoting and/or brackets, as appropriate. Quotes prevent the shell from reinterpreting the special
charactersin tr command sequences. Brackets should be quoted to prevent expansion by the shell.

Eithertr "A-Z" "*" <filenameortr A-Z \* <fil enane changesall the uppercaselettersinfi | enane to
asterisks (writesto st dout ). On some systemsthismay not work, buttr A-Z "[**]" will.

The - d option deletes arange of characters.
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echo "abcdef" # abcdef
echo "abcdef" | tr -d b-d # aef

tr -d 0-9 <fil enane
# Deletes all digits fromthe file "fil enane".

The- - squeeze-r epeat s (or - s) option deletes all but the first instance of a string of consecutive characters. This option is
useful for removing excess whitespace.

bash$ echo "XXXXX' | tr --squeeze-repeats 'X
X

The - ¢ "complement” option inverts the character set to match. With this option, tr acts only upon those characters not matching
the specified set.

bash$ echo "acfdeb123" | tr -c b-d +
+c+d+b++++

Note that tr recognizes POSIX character classes. [1]

bash$ echo "abcd2ef1" | tr '[:al pha:]' -
----2--1

Example 12-14. toupper: Transformsafileto all upper case.

#! / bi n/ bash
# Changes a file to all uppercase.

E_BADARGS=65

if [ -z "$1" ] # Standard check for command |ine arg.
t hen

echo "Usage: " basenane $0° fil enane"

exit $E_BADARGS
fi

tr a-z A-Z <"3$1"

# Sane effect as above, but using POSI X character set notation:
# tr '[:lower:]" '[:upper:]"' <"$1"

# Thanks, S.C.

exit O

Example 12-15. lower case: Changes all filenamesin working directory to lower case.
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#! [ bi n/ bash
#
# Changes every filename in working directory to all | owercase.
#
# Inspired by a script of John Duboi s,
# which was translated into i nto Bash by Chet Raney,
# and considerably sinplified by Mendel Cooper, author of this docunent.
for filenane in * # Traverse all files in directory.
do
f name="basenane $fil enane’
n="echo $fname | tr A-Z a-z° # Change nane to | owercase
if [ "$fname" !'= "$n" ] # Renane only files not already | owercase
t hen
mv $f name $n
fi
done
exit O

# Code below this line will not execute because of "exit".

# To run it, delete script above |ine.

# The above script will not work on fil enames contai ning bl anks or new i nes.

# Stephane Chazel as therefore suggests the follow ng alternative:

for filenane in * # Not necessary to use basenane,
# since "*" won't return any file containing "/".
do n="echo "$filenanme/" | tr '[:upper:]"' "[:lower:]"'"
# PCSI X char set notation
# Sl ash added so that trailing newines are not
# renoved by command substitution
# Variabl e substitution:
n=${n% } # Renoves trailing slash, added above, fromfil enane.
[[ $filename == $n ]] || nmv "$filenane” "$n"
# Checks if filenanme already | owercase
done
exit O

Example 12-16. du: DOSto UNI X text file conversion.
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#! / bi n/ bash
# du.sh: DOS to UNI X text file converter.

E_VRONGARGS=65
i f [ _ Z n $1|| ]
t hen
echo "Usage: "“basenane $0° fil enanme-to-convert”

exit $E_WRONGARGS
i

NEWFI LENAMVE=$1. unx

CR="\015" # Carriage return.
# Lines in a DOS text file end in a CR-LF.

tr -d $CR < $1 > $NEWFI LENAMVE
# Delete CR and wite to new file.

echo "Original DOS text file is \"$1\"."
echo "Converted UNI X text file is \"$NEWF LENAVE\ " . "

exit O

Example 12-17. rot13: rot13, ultra-weak encryption.

#! / bi n/ bash
# rot13.sh: Cassic rotl3 algorithm encryption that m ght fool a 3-year ol d.

# Usage: ./rotl13.sh filenane
# or ./rotl3.sh <fil enane
# or ./rot13.sh and supply keyboard input (stdin)

cat "$@ | tr 'a-zA-Z' 'n-za-m\-ZA-M # "a" goes to "n", "b" to "o", etc.
# The 'cat "$@' construction
# permts getting input either fromstdin or fromfiles.

exit O

Example 12-18. Generating " Crypto-Quote" Puzzles

#!/ bi n/ bash
# crypto-quote.sh: Encrypt quotes

# WIIl encrypt famous quotes in a sinple nonoal phabetic substitution.
# The result is simlar to the "Crypto Quote" puzzles
#+ seen in the Op Ed pages of the Sunday paper.

key=ETAQ NSHRDLUBCFGJ MOPVW\ZYXK
# The "key" is nothing nore than a scranbl ed al phabet.
# Changi ng the "key" changes the encrypti on.

# The 'cat "$@' construction gets input either fromstdin or fromfiles.
# |If using stdin, termnate input with a Control -D.
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#

O herwi se, specify filenanme as command-|i ne paraneter.

cat "$@ | tr "a-z" "A-Z" | tr "A-Z" "$key"

#
#
#

HHF O OHHHHHHH

#

| to uppercase | encr ypt
WIIl work on | owercase, uppercase, or nixed-case quotes.
Passes non-al phabetic characters through unchanged.

Try this script with sonmething |ike
"Not hi ng so needs reform ng as other people's habits."
--Mark Twai n

Qut put is:

"CFPHRCS QF CI 1 OQ M NFMBRCS EQ FPHI M G FGUI ' Q HETRPQ. "
-- BEML PZERC

To reverse the encryption:

cat "$@ | tr "$key" "A-Z"

Thi s sinpl e-m nded ci pher can be broken by an average 12-year old

#+ using only pencil and paper.

exit O

tr variants

Thetr utility has two historic variants. The BSD version does not use brackets (t r a- z A- Z), but the SysV one does (t r
‘Ta-z]' '"[A-Z]"). The GNU version of tr resembles the BSD one, so quoting letter ranges within brackets is mandatory.

fold

A filter that wraps lines of input to a specified width. Thisis especially useful with the - s option, which breaks lines at
word spaces (see Example 12-19 and Example A-2).

fmt

Simple-minded file formatter, used as afilter in a pipe to "wrap" long lines of text output.

Example 12-19. Formatted filelisting.

#!/ bi n/ bash
W DTH=40 # 40 col unms wi de.
b="Is /usr/local/bin # Cet afile listing...

echo $b | fnt -w $W DTH

# Coul d al so have been done by

#

echo $b | fold - -s -w $WDTH

exit O

See also Example 12-4.
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A powerful aternative to fmt is Kamil Toman's par utility, available from
http://www.cs.berkel ey.edu/~amc/Par/.

col
This deceptively named filter removes reverse line feeds from an input stream. It also attempts to replace whitespace with
equivalent tabs. The chief use of col isin filtering the output from certain text processing utilities, such as groff and tbl.
column

Column formatter. This filter transforms list-type text output into a " pretty-printed” table by inserting tabs at appropriate
places.

Example 12-20. Using column to format a directory listing

#! [/ bi n/ bash
# This is a slight nodification of the exanple file in the "colum" nman page.

(printf "PERM SSI ONS LI NKS OMNER GROUP SI ZE MONTH DAY HH: MM PROG- NAME\ n* \
; Is -1 | sed 1d) | colum -t

# The "sed 1d" in the pipe deletes the first |line of output,
#+ whi ch woul d be "total N',
#+ where "N' is the total number of files found by "lIs -1".

# The -t option to "colum" pretty-prints a table.
exit O

colrm

Column removal filter. This removes columns (characters) from afile and writes the file, lacking the range of specified
columns, back tost dout.col rm 2 4 <fil enanme removes the second through fourth characters from each line of
thetext filef i | enane.

If the file contains tabs or nonprintable characters, this may cause unpredictable behavior. In such cases,
consider using expand and unexpand in a pipe preceding colrm.

nl

Line numbering filter. nl fi |l enane listsfi | enane to st dout , but inserts consecutive numbers at the beginning of
each non-blank line. If f i | enane omitted, operates on st di n.

The output of nl isvery similar tocat - n, however, by default nl does not list blank lines.

Example 12-21. nl: A self-numbering script.
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#!/ bi n/ bash
# This script echoes itself twice to stdout with its |ines nunbered.

# 'nl' sees this as line 3 since it does not nunber blank |ines.
# 'cat -n' sees the above |ine as nunber 5.

nl "~ basenane $0°

echo; echo # Now, let's try it with 'cat -n

cat -n "~ basenane $0°
# The difference is that 'cat -n' nunbers the blank |ines.
# Note that 'nl -ba' will also do so.

exit O

pr

Print formatting filter. Thiswill paginate files (or st dout ) into sections suitable for hard copy printing or viewing on
screen. Various options permit row and column manipulation, joining lines, setting margins, numbering lines, adding page
headers, and merging files, among other things. The pr command combines much of the functionality of nl, paste, fold,
column, and expand.

pr -o 5 --width=65 fil eZZZ | nore givesanice paginated listing to screen of f i | eZZZ with margins set at 5
and 65.

A particularly useful optionis- d, forcing double-spacing (same effect as sed -G).

gettext
A GNU utility for localization and translating the text output of programs into foreign languages. While primarily intended
for C programs, gettext also finds use in shell scripts. Seethei nf o page.

iconv

A utility for converting file(s) to a different encoding (character set). Its chief useisfor localization.
recode

Consider thisafancier version of iconv, above. This very versatile utility for converting afile to a different encoding is not
part of the standard Linux installation.
TeX, gs

TeX and Postscript are text markup languages used for preparing copy for printing or formatted video display.

TeX isDonad Knuth's elaborate typsetting system. It is often convenient to write a shell script encapsulating all the
options and arguments passed to one of these markup languages.

Ghostscript (gs) is a GPL-ed Postscript interpreter.
groff, thl, egn

Y et another text markup and display formatting language is groff. Thisis the enhanced GNU version of the venerable
UNIX roff/troff display and typesetting package. Manpages use gr off (see Example A-1).

The tbl table processing utility is considered part of groff, asits function is to convert table markup into groff commands.
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The egn equation processing utility is likewise part of groff, and its function is to convert equation markup into gr off
commands.
lex, yacc

Thelex lexical analyzer produces programs for pattern matching. This has been replaced by the nonproprietary flex on
Linux systems.

The yacc utility creates a parser based on a set of specifications. This has been replaced by the nonproprietary bison on
Linux systems.

Notes

[1]  Thisisonly true of the GNU version of tr, not the generic version often found on commercial UNIX systems.

Prev Home Next
Time/ Date Commands Up File and Archiving Commands
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Advanced Bash-Scripting Guide:
Prev Chapter 12. External Filters, Programs and Commands Next

12.3. Time / Date Commands

Manipulating the time and date
date

Simply invoked, date prints the date and time to st dout . Where this command gets interesting isin its
formatting and parsing options.

Example 12-7. Using date

#!/ bi n/ bash
# Exercising the 'date' conmand

echo "The nunber of days since the year's beginning is date +%  ."
# Needs a leading '+ to invoke formatting.
# % gives day of year.

echo "The nunber of seconds el apsed since 01/01/1970 is "date +% ."
# 9 yields nunber of seconds since "UN X epoch" began,
#+ but how is this useful?

prefix=tenp

suffix="eval date +% # The "+%" option to 'date' is GNU-specific.
filename=$prefix. $suffix

echo $fil enane

# It's great for creating "unique" tenp fil enanes,

#+ even better than using $$.

# Read the 'date' man page for nore formatting opti ons.

exit O

The - u option givesthe UTC (Universal Coordinated Time).

bash$ date
Fri Mar 29 21:07: 39 MST 2002

bash$ date -u
Sat Mar 30 04: 07: 42 UTC 2002
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zdump

time

touch

at

Echoes the time in a specified time zone.

bash$ zdunp EST
EST Tue Sep 18 22:09: 22 2001 EST

Outputs very verbose timing statistics for executing a command.

time I's -1 / givessomething likethis:

0. OOuser 0.0l1lsystem 0: 00. 05el apsed 16%CPU (Oavgt ext +Oavgdat a Omaexr esi dent) k
Oi nput s+0out put s (149maj or +27ni nor ) pagef aul ts Oswaps

See adso the very similar times command in the previous section.

As of version 2.0 of Bash, time became a shell reserved word, with dightly altered behavior in a
pipeline.

Utility for updating access/modification times of afile to current system time or other specified time, but also
useful for creating anew file. The commandt ouch zzz will create anew file of zero length, named zzz,
assuming that zzz did not previously exist. Time-stamping empty filesin thisway is useful for storing date
information, for example in keeping track of modification times on a project.

Thetouch command isequivalentto: >> newfil e or>> newfi | e (for ordinary files).

The at job control command executes a given set of commands at a specified time. Superficialy, it resembles
crond, however, at is chiefly useful for one-time execution of acommand set.

at 2pm January 15 promptsfor aset of commands to execute at that time. These commands should be shell-
script compatible, since, for all practical purposes, the user istyping in an executable shell script aline at atime.
Input terminates with a Ctl-D.

Using either the - f option or input redirection (<), at reads acommand list from afile. Thisfileis an executable
shell script, though it should, of course, be noninteractive. Particularly clever isincluding the run-parts command

in the file to execute a different set of scripts.
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bash$ at 2:30 am Friday < at-jobs.|ist
job 2 at 2000-10-27 02:30

batch

The batch job control command is similar to at, but it runs acommand list when the system load drops below
. 8. Likeat, it can read commands from afile with the - f option.
cal

Prints a neatly formatted monthly calendar to st dout . Will do current year or alarge range of past and future
years.

sleep

Thisisthe shell equivalent of await loop. It pauses for a specified number of seconds, doing nothing. This can be
useful for timing or in processes running in the background, checking for a specific event every so often (see
Example 30-6).

sleep 3
# Pauses 3 seconds.

= Thesleep command defaults to seconds, but minute, hours, or days may also be specified.

sleep 3 h
# Pauses 3 hour s!

usleep

Microsleep (the "u" may be read as the Greek "mu", or micro prefix). Thisis the same as sleep, above, but
"degps’ in microsecond intervals. This can be used for fine-grain timing, or for polling an ongoing process at
very frequent intervals.

usl eep 30
# Pauses 30 m croseconds.

The usleep command does not provide particularly accurate timing, and is therefore unsuitable
for critical timing loops.

hwclock, clock

The hwclock command accesses or adjusts the machine's hardware clock. Some options require root privileges.

The/etc/rc.d/rc. sysinit startup file uses hwclock to set the system time from the hardware clock at
bootup.

The clock command is a synonym for hwclock.
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Advanced Bash-Scripting Guide:
Prev Chapter 12. External Filters, Programs and Commands

12.2. Complex Commands

Commands for more advanced users
find

-exec COMVAND \;

Carries out COMMAND on each file that find scores a hit on. COMMAND terminates with \; (the ; is escaped to make certain the
shell passesit to find literally, which concludes the command sequence). If COMVAND contains {}, then find substitutes the

full path name of the selected file.

bash$ find ~/ -nanme '*.txt'

/ hone/ bozo/ . kde/ shar e/ apps/ kar ml kar ndat a. t xt
/ home/ bozo/ m sc/i rneyc. t xt
/ hone/ bozo/t est -scripts/1.txt

find /hone/ bozo/ projects -ntine 1
# Lists all files in /home/bozo/projects directory tree
# that were nodified within the | ast day.

find /etc -exec grep '[0-9][0-9]*[.][0-9][0-9]*[.][0-9][0-9]*[.][0-9][0-9]*

# Finds all | P addresses (XXX.XXX.XXX.XxX) in /etc directory files.
# There a few extraneous hits - how can they be filtered out?

# Per haps by:

find /etc -type f -exec cat '{}' \; | tr -c '.[:digit:]"
| grep "A[AJ[ATENC[ATIA DV TA DA TN [N DN TS

# [:digit:] is one of the character cl asses

# introduced with the POSI X 1003. 2 st andar d.

# Thanks, S.C.

y 1 The - exec option to find should not be confused with the exec shell builtin.

Example 12-2. Badname, eliminate file namesin current directory containing bad charactersand whitespace.
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#! / bi n/ bash
# Delete filenames in current directory containing bad characters.

for filenane in *

do

badname="echo "$filename" | sed -n /[\H{\;\"\\N\ =2\ (\V)\<\S\N &\ *\ |\ $]/p
# Files containing those nasties: +{ ;"\ =?2~()<>&* ]| %
rm $badname 2>/ dev/ nul | # So error messages deep-si xed.

done

# Now, take care of files containing all manner of whitespace.

find . -nanme "* *" -exec rm-f {} \;

# The path nane of the file that "find" finds replaces the "{}".

# The '\' ensures that the ';' is interpreted literally, as end of comrand.
exit O

H o o o o e o o o o o e o o e e o o e e e e e e e e mmee oo

# Commands below this line will not execute because of "exit" conmand.

# An alternative to the above script:

find . -name ' *[+{;"\\=2~()<>&*|$ ]*' -exec rm-f "{}' \;
exit 0

# (Thanks, S.C.)

Example 12-3. Deleting a file by itsinode number

#! / bi n/ bash
# idelete.sh: Deleting a file by its inode nunber.

# This is useful when a filenane starts with an illegal character
#+ such as ? or -.

ARGCOUNT=1 # Filenane arg nust be passed to script.
E_VRONGARGS=70

E_FI LE_NOT_EXI ST=71

E_CHANGED M ND=72

if [ $# -ne "$ARGCOUNT" ]

t hen
echo "Usage: " basenane $0° fil enane"
exit $E_WRONGARGS

f

if [ ! -e "$1" ]

t hen
echo "File \""$1"\" does not exist."
exit $E_FILE_NOT_EXI ST

f

inum="ls -i | grep "$1" | awk '{print $1}'"
# inum = inode (index node) nunber of file
# Every file has an inode, a record that hold its physical address info.

echo; echo -n "Are you absolutely sure you want to delete \"$1\" (y/n)? "
read answer
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case

"$answer" in

[nN]) echo "Changed your m nd, huh?"

exit $E_CHANGED M ND

*) echo "Deleting file \"$1\".";;
esac

find . -inum $i num-exec rm {} \;
echo "File "\"$1"\" del eted!"

exit O

See Example 12-22, Example 4-4, and Example 10-9 for scripts using find. Its manpage provides more detail on this complex and

powerful command.

xargs

A filter for feeding arguments to a command, and also atool for assembling the commands themselves. It breaks a data
stream into small enough chunks for filters and commands to process. Consider it as a powerful replacement for backquotes.
In situations where backquotes fail with atoo many arguments error, substituting xar gs often works. Normally, xar gs reads
from st di n or from a pipe, but it can also be given the output of afile.

The default command for xar gsis echo. This means that input piped to xar gs may have linefeeds and other whitespace
characters stripped out.

bash$ |Is -I

total O

SITWTWAT - - 1 bozo bozo 0 Jan 29 23:58 filel
SITWTWAT - - 1 bozo bozo 0 Jan 29 23:58 file2
bash$ Is -1 | xargs

total O -rwrwr-- 1 bozo bozo 0 Jan 29 23:58 filel -rwrwr-- 1 bozo bozo 0 Jan 29
23:58 fil e2

I's | xargs -p -| gzip gzipsevery filein current directory, one at atime, prompting before each operation.

Aninteresting xargs option is- n NN, which limits to NN the number of arguments passed.

Is | xargs -n 8 echo liststhefilesin the current directory in 8 columns.

Another useful optionis- 0, in combination with find -print0 or grep -IZ. This alows handling arguments
containing whitespace or quotes.

find / -type f -print0O | xargs -0 grep -liwzZ GJ | xargs -0 rm -f
grep -rliwz QU / | xargs -0 rm-f

Either of the above will remove any file containing "GUI". (Thanks, S.C.)

Example 12-4. L ogfile using xar gs to monitor system log
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#! / bi n/ bash

# CGenerates a log file in current directory
# fromthe tail end of /var/l og/ messages.

# Note: /var/log/ messages nust be world readabl e
# if this script invoked by an ordi nary user.
# #root chnod 644 /var/| og/ messages

LI NES=5

( date; unanme -a ) >>logfile

# Time and machi ne nane

< To 4 [o I i i e >>| ogfil e
tail -$LINES /var/log/nessages | xargs | fnt -s >>logfile

echo >>|l ogfile
echo >>l ogfil e

exit O

Example 12-5. copydir, copying filesin current directory to another, using xar gs

#! / bi n/ bash

# Copy (verbose) all files in current directory
# to directory specified on command |i ne.

if [ -z "$1" ] # Exit if no argunent given.

t hen
echo "Usage: " basenane $0° directory-to-copy-to"
exit 65
fi
Is . | xargs -i -t cp ./{} $1
# This is the exact equival ent of
# cp * $1
# unl ess any of the fil enanes has "whitespace" characters.
exit O
expr

All-purpose expression evaluator: Concatenates and evaluates the arguments according to the operation given (arguments
must be separated by spaces). Operations may be arithmetic, comparison, string, or logical.

expr 3 +5

returns 8
expr 5 %3

returns 2
expr 5\* 3

returns 15
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The multiplication operator must be escaped when used in an arithmetic expression with expr.
y="expr $y + 1°

Increment avariable, with the same effect as| et y=y+1 andy=$( ( $y+1)) . Thisisan example of arithmetic expansion.
z="expr substr $string $position $length’

Extract substring of $length characters, starting at $position.
Example 12-6. Using expr

#! / bi n/ bash

# Denonstrating sonme of the uses of 'expr'

H oo e oo oo o oo oooo-
echo "Arithnetic Operators"”
echo

a= expr 5 + 3

echo "5 + 3 = $a"

a="expr $a + 1°

echo

echo "a + 1 = $a"

echo "(increnenting a variable)"

a="expr 5 %3’

# nodul o

echo

echo "5 nod 3 = $a"

echo
echo

# Logi cal Operators

# Returns 1 if true, O if false
#+ opposite of normal Bash conventi on.

echo "Logi cal Operators"
echo

x=24

y=25

b="expr $x = $y # Test equality.
echo "b = $b" #0 ( $x -ne %y )
echo

a=3

b="expr $a \> 10°

echo 'b="expr $a \> 10", therefore...’

echo "If a > 10, b = 0 (false)"

echo "b = $b" #0 (3! -gt 10)
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echo

b="expr $a \< 10°

echo "If a <10, b =1 (true)"

echo "b = $b" #1 ( 3 -1t 10)
echo

# Note escapi ng of operators.

b="expr $a \<= 3

echo "If a <=3, b =1 (true)"

echo "b = $b" #1 ( 3-le 3)

# There is also a "\>=" operator (greater than or equal to).

echo
echo

# Conpari son Operators

H o omm e e eeema---
echo "Conpari son Operators"
echo

a=zi pper

echo "a is %$a"
if [ “expr $a = snap” |
# Force re-evaluation of variable 'a'
t hen
echo "a is not zipper"
fi

echo
echo

# String Operators

echo "String Qperators”
echo

a=1234zi pper 43231
echo "The string being operated upon is \"$a\"."

# length: length of string
b="expr length $a’
echo "Length of \"$a\" is $b."

# index: position of first character in substring

# that matches a character in string

b="expr index $a 23

echo "Nunerical position of first \"2\" in \"$a\" is \"$b\"."

# substr: extract substring, starting position & | ength specified
b="expr substr $a 2 6°

echo "Substring of \"$a\", starting at position 2,\

and 6 chars long is \"$b\"."

# The default behavior of the 'match' operations is to
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#+ search for the specified match at the ***begi nning*** of the string.

#

# uses Regul ar Expressi ons

b="expr match "$a" '[0-9]*'" # Nurmerical count.

echo Nunber of digits at the beginning of \"$a\" is $b

b="expr match "$a" "'\ ([0-9]*\)"'" # Note that escaped parent heses
# == == + trigger substring match

echo "The digits at the beginning of \"$a\" are \"$b\"."

echo

exit O

1 The : operator can substitute for match. For example, b="expr $a : [0-9]*" isthe exact equivalent of
b="expr match $a [0-9]*  intheabovelisting.

#!/ bi n/ bash

echo

echo "String operations using \"expr \$string : \" construct"
eC ho " :::::::::::::::::::::::::::::::::::::::::::::::::::"
echo

a=1234zi pper 5FLI PPER43231

echo "The string being operated upon is \" expr "$a" : "\(.*\)'"\"."
# Escaped parent heses groupi ng oper at or. = ==

# kkhkkhkhkhkhkhkhhkhkhkhkkkkkkikkhkhkkhkikhkikhkk*x

#+ Escaped parent heses

#+ mat ch a substring

# kkhkkhkkhkhkhkhkhhkhkkhkkkkkkikkhkkikkhkikhkhkhkk*x

# |f no escaped parentheses...
#+ then 'expr' converts the string operand to an integer.

echo "Length of \"$a\" is “expr "$a" : '.*" " ." # Length of string

echo "Nunber of digits at the beginning of \"$a\" is “expr "$a" : '[0-9]*' "."
B o o s o o o e o o e o e o e o o e e e e e e me e eeeea o
echo

echo "The digits at the beginning of \"$a\" are “expr "$a" : "\ ([0-9]*\)'~."
Zcho "The first 7 characters of \"$a\" are “expr "$a" : ‘\(...TT..\)"T:

Z Agai n, e;;;;;d par ent heses force a substring match. B a

zcho "The last 7 characters of \"$a\" are “expr "$a" : '".*\(....... \)!

# ==== end of string operator 27

# (actually neans skip over one or nore of any characters until specified
#+ substring)

echo
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exit O

‘& The above exampleillustrates how expr uses the escaped parentheses -- \( ... \) -- grouping operator in tandem with regular
" expression parsing to match a substring.

Perl and sed have far superior string parsing facilities. A short Per| or sed "subroutine" within a script (see Section 34.2) isan
attractive aternative to using expr.

See Section 9.2 for more on string operations.

Prev Home Next
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Advanced Bash-Scripting Guide:
Prev Chapter 12. External Filters, Programs and Commands Next

12.1. Basic Commands

Thefirst commands a novice learns
Is

Thebasic file "list" command. It is all too easy to underestimate the power of this humble command. For example, using the -
R, recursive option, Is provides atree-like listing of a directory structure. Other interesting options are - S, sort listing by file
size, - t, sort by file modification time, and - i , show file inodes (see Example 12-3).

Example 12-1. Using Isto create a table of contentsfor burning a CDR disk

#! / bi n/ bash

SPEED=2 # May use higher speed if your hardware supports it.
| MAGEFI LE=cdi mage. i so

CONTENTSFI LE=cont ent s

DEFAULTDI R=/ opt # Make sure this directory exists.

# Script to automate burning a CDR

# Uses Joerg Schilling's "cdrecord" package.
# (http://ww.fokus. gnd. de/ nt hp/ enpl oyees/ schil | i ng/cdrecord. htm)

# |If this script invoked as an ordinary user, need to suid cdrecord
#+ (chnmod u+s /usr/bin/cdrecord, as root).

if [ -z "$1" ]
t hen
| MAGE_DI RECTCRY=$DEFAULTDI R
# Default directory, if not specified on command |ine.
el se
| MAGE_DI RECTORY=%$1
fi

I's -1 RF $I MAGE_DI RECTORY > $| MAGE_DI RECTORY/ $CONTENTSFI LE

# The "I" option gives a "long" file listing.

# The "R' option nmakes the listing recursive.

# The "F" option marks the file types (directories get a trailing /).
echo "Creating table of contents."

nki sofs -r -o $I MAGFI LE $I MAGE_DI RECTCRY
echo "Creating | SO9660 file system i nmage ($lI MAGEFI LE)."

cdrecord -v -isosize speed=$SPEED dev=0, 0 $I MAGEFI LE
echo "Burning the disk."
echo "Pl ease be patient, this will take a while."

exit O

cat, tac
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cat, an acronym for concatenate, listsafile to st dout . When combined with redirection (> or >>), it is commonly used to
concatenate files.
cat filenanme cat file.1 file.2 file.3 > file. 123

The - n option to cat inserts consecutive numbers before all lines of the target file(s). The - b option numbers only the non-
blank lines. The - v option echoes nonprintable characters, using ” notation. The - s option squeezes multiple consecutive
blank lines into a single blank line.

See d'so Example 12-21 and Example 12-17.

tac, istheinverse of cat, listing afile backwards from its end.
rev

reverses each line of afile, and outputsto st dout . Thisis not the same effect astac, asit preserves the order of the lines,
but flips each one around.

bash$ cat filel.txt
This is line 1.
This is |line 2.

bash$ tac fil el.txt
This is |line 2.
This is line 1.

bash$ rev filel.txt
.1 enil si sihT
.2 enil si sihT

cp

Thisisthefile copy command.cp filel fil e2copiesfileltofile2,overwritingfil e2 ifitalready exists (see
Example 12-5).

i Particularly useful arethe - a archive flag (for copying an entire directory tree) and the - r and - Rrecursive
flags.
mv

Thisisthe file move command. It is equivalent to a combination of cp and rm. It may be used to move multiple filesto a
directory, or even to rename a directory. For some examples of using mv in a script, see Example 9-15 and Example A-3.
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= When used in anon-interactive script, mv takesthe - f (force) option to bypass user input.

When adirectory is moved to a preexisting directory, it becomes a subdirectory of the destination directory.

bash$ mv source_directory target_directory

bash$ |s -1F target_directory
total 1
dr wxr wxr - X 2 bozo bozo 1024 May 28 19: 20 source_directory/

rm

Delete (remove) afile or files. The - f option forces removal of even readonly files, and is useful for bypassing user input in
ascript.

. When used with the recursive flag - r , this command removes files all the way down the directory tree.

rmdir

Remove directory. The directory must be empty of al files, including invisible "dotfiles", [1] for this command to succeed.
mkdir

Make directory, creates anew directory. mkdi r -p proj ect/ prograns/ Decenber createsthe named directory. The
- p option automatically creates any necessary parent directories.
chmod

Changes the attributes of an existing file (see Example 11-9).

chnod +x fil enane
# Makes "fil ename" executable for all users.

chnmod u+s fil enane

# Sets "suid" bit on "fil ename" perm ssions.

# An ordinary user may execute "filenane" with sane privileges as the file's owner.
# (This does not apply to shell scripts.)

chmod 644 fil enane

# Makes "fil ename" readable/witable to owner, readable to
# ot hers

# (octal node).

chnmod 1777 directory-nane

# G ves everyone read, wite, and execute permnission in directory,
# however also sets the "sticky bit".

# This neans that only the owner of the directory,

# owner of the file, and, of course, root

# can delete any particular file in that directory.
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chattr

Changefile attributes. This has the same effect as chmod above, but with a different invocation syntax, and it works only on
an ext2 filesystem.

In
Creates links to pre-existings files. Most often used with the - s, symbolic or "soft" link flag. This permits referencing the
linked file by more than one name and is a superior aternative to aliasing (see Example 5-6).
In -s oldfile newfil e linksthe previously existing ol df i | e to the newly created link, newf i | e.

Notes

[1]  These arefiles whose names begin with adot, such as~/ . Xdef aul t s. Such filenames do not show up in anormal Is
listing, and they cannot be deleted by an accidental rm -rf *. Dotfiles are generally used as setup and configuration filesin a
user's home directory.
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Advanced Bash-Scripting Guide:
Prev Next

Chapter 12. External Filters,
Programs and Commands

Table of Contents
12.1. Basic Commands

12.2. Complex Commands

12.3. Time/ Date Commands

12.4. Text Processing Commands
12.5. File and Archiving Commands
12.6. Communications Commands
12.7. Termina Control Commands
12.8. Math Commands

12.9. Miscellaneous Commands

Standard UNIX commands make shell scripts more versatile. The power of scripts comes
from coupling system commands and shell directives with simple programming constructs.
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Advanced Bash-Scripting Guide:
Prev Chapter 11. Internal Commands and Builtins Next

11.1. Job Control Commands

Certain of the following job control commands take a"job identifier" as an argument. See the table at end
of the chapter.

jobs
Lists the jobs running in the background, giving the job number. Not as useful as ps.

—= Itisall too easy to confuse jobs and processes. Certain builtins, such askill, disown,

and wait accept either ajob number or a process number as an argument. The fg, bg
and jobs commands accept only a job number.

bash$ sl eep 100 &
[1] 1384

bash $ j obs
[1]+ Running sl eep 100 &

"1" isthe job number (jobs are maintained by the current shell), and "1384" isthe
process number (processes are maintained by the system). To kill this job/process,
either akill %1 or akill 1384 works.

Thanks, SC.
disown

Remove job(s) from the shell's table of active jobs.
fg, bg

The fg command switches ajob running in the background into the foreground. The bg command
restarts a suspended job, and runs it in the background. If no job number is specified, then the fg
or bg command acts upon the currently running job.

wait

Stop script execution until all jobs running in background have terminated, or until the job number
or process id specified as an option terminates. Returns the exit status of waited-for command.

http://tldp.org/LDP/abs/html/x6067.html (1 of 5) [7/15/2002 6:33:53 PM]



Job Control Commands

Y ou may use the wait command to prevent a script from exiting before a background job finishes
executing (this would create a dreaded orphan process).

Example 11-19. Waiting for a processto finish befor e proceeding

#! / bi n/ bash

ROOT_UID=0 # Only users with $U D 0 have root privil eges.
E_NOTROOT=65
E_NOPARAMS=66

if [ "$U D" -ne "$ROOT_UI D' ]

t hen
echo "Must be root to run this script.”
# "Run along kid, it's past your bedtine."
exit $E_NOTROOT

fi

if [ -z "$1" ]

t hen
echo "Usage: "~basenane $0° find-string"
exi t $E_NOPARANMS

fi

echo "Updating 'l ocate' database..."
echo "This may take a while."

updat edb /usr & # Must be run as root.
wai t
# Don't run the rest of the script until 'updatedb' finished.

# You want the the database updated before | ooking up the file nane.
| ocate $1

# Wthout the wait command, in the worse case scenari o,
# the script would exit while '"updatedb' was still running,
# leaving it as an orphan process.

exit O

Optionally, wait can take a job identifier as an argument, for example, wait% 1 or wait $PPID. See the
jobid table.
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j Within a script, running a command in the background with an ampersand (&) may cause the

script to hang until ENTER is hit. This seemsto occur with commands that writeto st dout . It
can be amajor annoyance.

#! / bi n/ bash
# test.sh

ls -1 &
echo "Done."

bash$ ./test. sh

Done.
[ bozo@ ocal host test-scripts]$ total 1
- I WXT - XTI - X 1 bozo bozo 34 Cct 11 15:09 test.sh

Placing await after the background command seemsto remedy this.

#! / bi n/ bash
# test.sh

ls -1 &

echo "Done."
wai t

bash$ ./test.sh

Done.
[ bozo@ ocal host test-scripts]$ total 1
- T WXT - XTI - X 1 bozo bozo 34 Oct 11 15:09 test.sh

Redirecting the output of the command to afileor evento/ dev/ nul | also takes care of this
problem.

suspend

This has asimilar effect to Control-Z, but it suspends the shell (the shell's parent process should
resume it at an appropriate time).
logout

Exit alogin shell, optionally specifying an exit status.
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times
Gives statistics on the system time used in executing commands, in the following form:

OnD. 020s OnD. 020s

This capability is of very limited value, since it is uncommon to profile and benchmark shell
scripts.

Kill

Forcibly terminate a process by sending it an appropriate terminate signal (see Example 13-4).

Example 11-20. A script that killsitself

#!/ bi n/ bash
# sel f-destruct. sh

kill $$ # Script kills its own process here.
# Recall that "$$" is the script's PID

echo "This line will not echo."
# Instead, the shell sends a "Term nated" nessage to stdout.

exit O

= kill -1 listsal thesignals. Akill -9isa"surekill", whichwill usualy
terminate a process that stubbornly refusesto die with aplain kill. Sometimes, aki | |
- 15 works. A "zombie process’, that is, a process whose parent has terminated, cannot

be killed (you can't kill something that is already dead), but init will usually clean it up
sooner or later.

command

The command COM M AND directive disables aliases and functions for the command
"COMMAND".

Thisisone of three shell directives that effect script command processing. The others
are builtin and enable.

builtin

Invoking builtin BUILTIN_COMMAND runs the command "BUILTIN_COMMAND" asa
shell builtin, temporarily disabling both functions and external system commands with the same
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name.

enable

This either enables or disables a shell builtin command. As an example, enable -n kill disables the
shell builtin kill, so that when Bash subsequently encounters kill, it invokes/ bi n/ ki | | .

The - a option to enable lists al the shell builtins, indicating whether or not they are enabled. The
-f fil enanme option lets enableload a builtin as a shared library (DLL) module from a

properly compiled object file. [1].

autoload

Thisisaport to Bash of the ksh autoloader. With autoload in place, a function with an "autoload"
declaration will load from an external file at itsfirst invocation. [2] This saves system resources.

Note that autoload is not a part of the core Bash installation. It needs to be loaded in with enable -
f (see above).

Table 11-1. Job Identifiers

Notation |Meaning

YN Job number [N]

24 Invocation (command line) of job beginswith string S

%S Invocation (command line) of job contains within it string S

%80 "current” job (last job stopped in foreground or started in background)
%o “current” job (last job stopped in foreground or started in background)
% Last job

$! Last background process

Notes

[1] The C sourcefor anumber of loadable builtinsis typically found in the
[ usr/share/ doc/ bash-?. ??/functi ons directory.

Note

that the - f option to enableis not portable to all systems.

[2] The same effect as autoload can be achieved with typeset -fu.
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Advanced Bash-Scripting Guide:

Chapter 11. Internal Commands and Builtins

A builtin isacommand contained within the Bash tool set, literally built in. Thisis either for performance reasons -- builtins
execute faster than external commands, which usually require forking off a separate process -- or because a particular builtin
needs direct access to the shell internals.

When a command or the shell itself initiates (or spawns) a new subprocess to carry out atask, thisis called forking. This
new process isthe "child", and the process that forked it off is the "parent”. While the child processis doing its work, the
parent processis till executing.

Generally, a Bash builtin does not fork a subprocess when it executes within a script. An external system command or filter
inascript usually will fork a subprocess.

A builtin may be a synonym to a system command of the same name, but Bash reimplementsit internally. For example, the
Bash echo command is not the sasme as/ bi n/ echo, athough their behavior isamost identical.

#!/ bi n/ bash

echo "This line uses the \"echo\" builtin."
/bin/echo "This |ine uses the /bin/echo system conmand. "

A keyword is areserved word, token or operator. Keywords have a special meaning to the shell, and indeed are the building
blocks of the shell's syntax. As examples, "for", "while", "do", and "!" are keywords. Similar to a builtin, a keyword is hard-
coded into Bash, but unlike a builtin, akeyword is not by itself acommand, but part of alarger command structure. [1]

1/0
echo

prints (to st dout ) an expression or variable (see Example 5-1).

echo Hell o
echo %$a

An echo requires the - e option to print escaped characters. See Example 6-2.

Normally, each echo command prints aterminal newline, but the - n option suppressesthis.
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= Anecho can be used to feed a sequence of commands down a pipe.
if echo "$VAR' | grep -q txt #if [[ VAR = *txt* ]]
t hen

echo "$VAR contains the substring sequence \"txt\""
fi

An echo, in combination with command substitution can set avariable.

a= echo "HELLO' | tr A-Z a-z’

See also Example 12-15, Example 12-2, Example 12-32, and Example 12-33.

Be aware that echo ‘command’ deletes any linefeeds that the output of conmmand generates.

The $IFS (internal field separator) variable normally contains\n (linefeed) as one of its set of whitespace characters. Bash
therefore splits the output of command at linefeeds into arguments to echo. Then echo outputs these arguments, separated by

spaces.
bash$ |Is -1 /usr/share/ apps/kjezz/sounds

SrWr--r-- 1 root r oot 1407 Nov 7 2000 reflect.au
SrWr--r-- 1 root r oot 362 Nov 7 2000 seconds. au
bash$ echo “Is -| /usr/share/apps/kjezz/sounds®

total 40 -rwr--r-- 1 root root 716 Nov 7 2000 reflect.au -rwr--r-- 1 root root 362
Nov 7 2000 seconds. au

= Thiscommand isashell builtin, and not the same as/ bi n/ echo, athough its behavior is similar.

bash$ type -a echo
echo is a shell builtin
echo is /bin/echo

printf

The printf, formatted print, command is an enhanced echo. It isalimited variant of the C language pri nt f () library
function, and its syntax is somewhat different.

printf f or mat - st ri ng... par aneter ...

Thisisthe Bash builtin version of the/ bi n/ pri ntf or/ usr/ bi n/ pri ntf command. Seethe printf manpage (of
the system command) for in-depth coverage.
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A Older versions of Bash may not support printf.

Example 11-1. printf in action

#! / bi n/ bash
# printf denmp

Pl =3. 14159265358979

Deci mal Const ant =31373
Messagel="G eeti ngs, "
Message2="Eart hli ng. "

echo

printf "Pi to 2 decimal places = %.2f" $PI
echo

printf "Pi to 9 decinmal places

9%d.9f" $PI # It even rounds off correctly.

printf "\n" # Prints a |line feed,
# equivalent to 'echo'

printf "Constant = \t%l\n" $Deci mal Constant # Inserts tab (\t)

printf "% % \n" $Messagel $Message2

# Simul ation of C function, 'sprintf'.
# Loading a variable with a formatted string.

echo

Pi 12=$(printf "9d.12f" $PI)
echo "Pi to 12 deci mal places = $Pi 12"

Msg="printf "% % \n" $Messagel $Message2’
echo $Msg; echo $Msg

# As it happens, the 'sprintf' function can now be accessed
# as a | oadabl e nodul e to Bash, but this is not portable.

exit O

Formatting error messagesis a useful application of printf
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E_BADDI R=65
var =nonexi stent directory

error()

{
printf "$@ >&2
# Formats positional parans passed, and sents themto stderr.
echo
exit $E_BADDI R
}
cd $var || error $"Can't cd to %." "S$var"

# Thanks, S.C.

"Reads" the value of avariable from st di n, that is, interactively fetches input from the keyboard. The - a option lets
read get array variables (see Example 26-2).

Example 11-2. Variable assignment, using read

#! [ bi n/ bash

echo -n "Enter the value of variable 'varl':
# The -n option to echo suppresses new i ne.

read varl
# Note no '$" in front of varl, since it is being set.

echo "varl = $varl"

echo

# A single 'read’ statement can set multiple variables.
echo -n "Enter the values of variables 'var2' and 'var3' (separated by a space or

tab): "

read var2 var3

echo "var2 = $var?2 var3 = $var 3"

# If you input only one value, the other variable(s) will remain unset (null).
exit O

A read without an associated variable assigns its input to the dedicated variable $SREPLY .

Example 11-3. What happenswhen read has no variable
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#! / bi n/ bash

echo

# First code bl ock
echo -n "Enter a val ue: "

read var

echo "\"var\" = "$var""

# Everythi ng as expected here.
A #
echo

echo -n "Enter another value: "
read # No variable supplied for 'read', therefore..
#+ lnput to 'read’ assigned to default variable, $REPLY.
var =" $REPLY"
echo "\"var\" = "$var""
# This is equivalent to the first code bl ock.

echo

exit O

Normally, inputting a\ suppresses a newline during input to aread. The - r option causes an inputted \ to beinterpreted
literally.

Example 11-4. Multi-lineinput to read
#! / bi n/ bash

echo

echo "Enter a string termnated by a \\, then press <ENTER>."
echo "Then, enter a second string, and again press <ENTER>."

read varl # The "\" suppresses the new i ne, when readi ng "varl".
# first line\
# second |ine

echo "varl = $varl"

# varl = first line second |ine

# For each line termnated by a "\",
# you get a pronmpt on the next line to continue feeding characters into varl.

echo; echo

echo "Enter another string term nated by a \\ , then press <ENTER>."
read -r var2 # The -r option causes the "\" to be read literally.
# first line\

echo "var2 = $var 2"
# var 2 first line \
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# Data entry term nates with the first <ENTER>.
echo

exit O

Theread command has some interesting options that permit echoing a prompt and even reading keystrokes without hitting
ENTER.

# Read a keypress w thout hitting ENTER

read -s -nl -p "Hit a key " keypress
echo; echo "Keypress was "\"$keypress\""."

# -s option neans do not echo input.
# -n N option neans accept only N characters of input.
# -p option neans echo the followi ng pronpt before reading input.

# Using these options is tricky, since they need to be in the correct order.

The-t option to read permits timed input (see Example 9-4).

Theread command may also "read" its variable value from afile redirected to st di n. If the file contains more than one line,

only thefirst line is assigned to the variable. If read has more than one parameter, then each of these variables gets assigned a
successive whitespace-delineated string. Caution!

Example 11-5. Using read with file redirection

#! / bi n/ bash

read varl <data-file
echo "varl = $var1"
# varl set to the entire first line of the input file "data-file"

read var2 var3 <data-file

echo "var2 = $var2 var3 = $var 3"

# Note non-intuitive behavior of "read" here.

# 1) Rewi nds back to the beginning of input file.

# 2) Each variable is now set to a correspondi ng string,

# separated by whitespace, rather than to an entire line of text.

# 3) The final variable gets the remai nder of the Iine.

# 4) If there are nore variables to be set than whitespace-term nated strings
# on the first Iine of the file, then the excess variables remain enpty.
echo I o o e o o o o o o o e e o e e e e e e e e e e e e e e e e e e e e e e e e e e n

# How to resol ve the above problemw th a | oop:
while read |line
do
echo "$li ne"
done <data-file
# Thanks, Heiner Steven for pointing this out.
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# Use $IFS (Internal File Separator variable) to split a line of input to

# "read", if you do not want the default to be whitespace.

echo "List of all users:"

O FS=$I FS; | FS=: # /etc/passwd uses ":" for field separator.
whil e read name passwd uid gid full nane ignore

do

echo "$name ($full nane)”
done </etc/passwd # 1/ O redirection.
| FS=$0 FS # Restore originial $IFS.
# Thi s code snippet al so by Hei ner Steven.

exit O

- Piping output to aread, using echo to set variables will fail.
However, piping the output of cat does seem to work.

cat filel file2
while read |ine
do

echo $line

done

Filesystem

cd

The familiar cd change directory command finds use in scripts where execution of a command requires being in a
specified directory.

(cd /source/directory & tar cf - . ) | (cd /dest/directory & tar xpvf -)

[from the previously cited example by Alan Cox]

The - P (physical) option to cd causesit to ignore symbolic links.

cd - changes to $OLDPWD, the previous working directory.
pwd

Print Working Directory. This gives the user's (or script's) current directory (see Example 11-6). The effect isidentical
to reading the value of the builtin variable $PWD.

pushd, popd, dirs

This command set is a mechanism for bookmarking working directories, a means of moving back and forth through
directoriesin an orderly manner. A pushdown stack is used to keep track of directory names. Options allow various

http://tldp.org/LDP/abs/html/internal.html (7 of 20) [7/15/2002 6:33:56 PM]



Internal Commands and Builtins

mani pulations of the directory stack.

pushd dir- nane pushesthe path di r - nanme onto the directory stack and simultaneously changes the current
working directory to di r - nane

popd removes (pops) the top directory path name off the directory stack and simultaneously changes the current
working directory to that directory popped from the stack.

dirsliststhe contents of the directory stack (compare this with the $DIRSTACK variable). A successful pushd or popd
will automatically invoke dirs.

Scripts that require various changes to the current working directory without hard-coding the directory name changes
can make good use of these commands. Note that the implicit $DI RSTACK array variable, accessible from within a
script, holds the contents of the directory stack.

Example 11-6. Changing the current working directory

#! / bi n/ bash

di r 1=/ usr/| ocal
di r 2=/ var / spool

pushd $dirl
# WIIl do an automatic 'dirs' (list directory stack to stdout).
echo "Now in directory “pwd ." # Uses back-quoted 'pwd'.

# Now, do sone stuff in directory "dirl'.
pushd $dir2
echo "Now in directory “pwd ."

# Now, do sone stuff in directory "dir2'.

echo "The top entry in the DIRSTACK array is $D RSTACK. "
popd

echo "Now back in directory "pwd ."

# Now, do sone nmore stuff in directory 'dirl'.

popd

echo "Now back in original working directory “pwd ."

exit O

Variables

The let command carries out arithmetic operations on variables. In many cases, it functions as a less complex version of
expr.

Example 11-7. Letting let do some arithmetic.
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#! / bi n/ bash
echo
let a=11 Sane as 'a=11'

#
| et a=a+bh # Equivalent to let "a = a + 5"

# (doubl e quotes and spaces nake it nore readabl e)
echo "11 + 5 = $a"

let "a <<= 3" # Equivalent to let "a = a << 3"
echo "\"\$a\" (=16) left-shifted 3 places = $a"

let "a /= 4" # Equivalent to let "a =a/ 4"

echo "128 / 4 = 3$a"

let "a -= 5" # Equivalent to let "a =a - 5"

echo "32 - 5 = $a"

let "a =a * 10" # Equivalent to let "a = a * 10"
echo "27 * 10 = 3$a"

let "a % 8" # Equivalent to let "a = a % 8"

echo "270 nmobdulo 8 = $a (270 / 8 = 33, remainder $a)"
echo

exit O
eval
eval argl [arg2] ... [argN
Transglates into commands the argumentsin alist (useful for code generation within a script).

Example 11-8. Showing the effect of eval

#!/ bi n/ bash

y="eval |Is -I° # Sinmlar to y=1s -I|°

echo $y # but |inefeeds renpbved because "echoed" variable is unquot ed.
echo

echo " $y" # Li nef eeds preserved when variable is quoted.

echo; echo

y="eval df" # Simlar to y=df"
echo $y # but |inefeeds renoved.

# Wen LF' s not preserved, it nmay nmake it easier to parse out put,
#+ using utilities such as "awk".

exit O

Example 11-9. Forcing a log-off
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#! [ bi n/ bash

y="eval ps ax | sed -n '"/ppp/p' | awk '{ print $1 }'°
# Finding the process nunber of '

ppp’ .
Kill -9 $y #Killing it

# Above |ines may be replaced by
# kill -9 "ps ax | awk '/ppp/ { print $1 }°

chnmod 666 /dev/ttyS3
# Doing a SIGKILL on ppp changes the perm ssions
# on the serial port. Restore themto previous state.

rm/var/lock/LCK .ttyS3 # Renmove the serial port |ock file.

exit O

Example 11-10. A version of "rot13"

#! / bi n/ bash
# A version of "rot13" using 'eval'.
# Conpare to "rot13.sh" exanpl e.

setvar_rot_ 13() # "rot 13" scranbling
{

| ocal varnane=$1 varval ue=%$2
eval $varnane=' $(echo "$varvalue" | tr a-z n-za-m'

setvar _rot 13 var "foobar" # Run "foobar" through rot13.
echo $var # sbbone

echo $var | tr a-z n-za-m # foobar
# Back to original variable.

# Thi s exanpl e by Stephane Chazel as.

exit O

#1» Theeval command can be risky, and normally should be avoided when there exists a reasonable
dternative. Aneval $COMMANDS executes the contents of COMVANDS, which may contain such
unpleasant surprisesasrm -rf *. Running an eval on unfamiliar code written by persons unknown isliving
dangerously.

The set command changes the value of internal script variables. One use for thisis to toggle option flags which help
determine the behavior of the script. Another application for it isto reset the positional parameters that a script sees as
the result of acommand (set ~ conmand’ ). The script can then parse the fields of the command output.

Example 11-11. Using set with positional parameters
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#!1 / bi n/ bash
# script "set-test”

# I nvoke this script with three comrand |ine paraneters,
# for exanple, "./set-test one two three"

echo
echo "Positional paraneters before set \ unanme -a\’

echo "Command-1ine argunent #1 = $1"
echo "Command-|ine argunent #2 = $2"
echo "Command-1ine argunent #3 = $3"

echo

set "unanme -a # Sets the positional paraneters to the out put
# of the command " unanme -a

echo "Positional paraneters after set \ unane -a\’
# $1, $2, $3, etc. reinitialized to result of “unane -a

echo "Field #1 of 'unane -a' = $1"
echo "Field #2 of 'unane -a' = $2"
echo "Field #3 of 'unane -a' = $3"
echo

exit O

Invoking set without any options or arguments ssimply lists al the environmental and other variables that have been initialized.

bash$ set

AUTHORCOPY=/ hon®/ bozo/ post s
BASH=/ bi n/ bash
BASH_VERSI ON=$' 2. 05. 8( 1) - rel ease’

XAUTHORI TY=/ horre/ bozo/ . Xaut hority
_=/etc/bashrc

vari abl e22=abc

vari abl e23=xzy

Using set with the - - option explicitly assigns the contents of a variable to the positional parameters. When no variable
followsthe - -, it unsets the positional parameters.

Example 11-12. Reassigning the positional parameters
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#! / bi n/ bash
vari abl e="one two three four five"

set -- $variable
# Sets positional paraneters to the contents of "$vari abl e".

first _paranr$l

second_par anr$2

shift; shift # Shift past first two positional parans.
remai ni ng_par ans="$*"

echo

echo "first paraneter = $first_parant # one
echo "second paraneter = $second_par anf # two
echo "remai ni ng paraneters = $renui ni ng_par ans" # three four five
echo; echo

# Agai n.

set -- $variable

first paranr$l

second_par anr$2

echo "first paranmeter = $first_parant # one
echo "second paraneter = $second_parant # two
# e e e e e e e e e e e e e e e e e e e e e e e e e
set --

# Unsets positional paraneters if no variable specified.

first_paranr$l
second_par anr$2

echo "first paraneter = $first_parant # (null val ue)
echo "second paraneter = $second_par ant # (null val ue)
exit O

See also Example 10-2 and Example 12-39.

unset

The unset command deletes a shell variable, effectively setting it to null. Note that this command does not affect
positional parameters.

bash$ unset PATH
bash$ echo $PATH

bash$

Example 11-13. " unsetting”" avariable
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#!/ bi n/ bash
# unset.sh: Unsetting a vari abl e.

vari abl e=hel | o # Initialized.
echo "vari abl e = $vari abl e"

unset vari abl e # Unset .

# Same effect as vari abl e=
echo "(unset) variable = $variable" # $variable is null.

exit O
export

The export command makes available variablesto all child processes of the running script or shell. Unfortunately, there
isno way to export variables back to the parent process, to the process that called or invoked the script or shell. One
important use of export command isin startup files, to initialize and make accessible environmental variablesto
subsequent user processes.

Example 11-14. Using export to pass a variable to an embedded awk script

#! / bi n/ bash

# Yet another version of the "colum totaler" script (col-totaler.sh)
# that adds up a specified colum (of nunbers) in the target file.
# This uses the environnment to pass a script variable to 'awk'.

ARGS=2
E_VWRONGARGS=65

if [ $# -ne "$ARGS" ]| # Check for proper no. of command |ine args.
t hen

echo "Usage: "“basename $0° fil enanme col umm- nunber"
exit $E_WVRONGARGS
fi

fil enanme=%$1
col um_nunber =$2

#===== Sane as original script, up to this point =====#

export col um_numnber
# Export colum nunber to environnment, so it's available for retrieval.

# Begin awk script.

H o m e e e e o e e e e e e e e e e e e e eeeeee o
awk '{ total += $ENVI RON["col utm_nunber"]

}

END { print total }' $filenanme

o o e e o e e e e o e e e e e e e e mmemmeee o

# End awk script.

# Thanks, Stephane Chazel as.
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exit O

i It ispossible to initialize and export variables in the same operation, asin export var 1=xxx.

declare, typeset

The declare and typeset commands specify and/or restrict properties of variables.
readonly

Same as declare -, sets avariable as read-only, or, in effect, as a constant. Attempts to change the variable fail with an

error message. Thisisthe shell analog of the C language const type qualifier.
getopts

This powerful tool parses command-line arguments passed to the script. Thisis the Bash analog of the getopt external
command and the getopt library function familiar to C programmers. It permits passing and concatenating multiple
options [2] and associated arguments to a script (for examplescri pt nane -abc -e /usr/ | ocal).

The getopts construct uses two implicit variables. $OPTI ND is the argument pointer (OPTion INDex) and $OPTARG
(OPTion ARGument) the (optional) argument attached to an option. A colon following the option name in the
declaration tags that option as having an associated argument.

A getopts construct usually comes packaged in awhile loop, which processes the options and arguments one at atime,
then decrements the implicit $OPTI ND variable to step to the next.

- 1. The arguments passed from the command line to the script must be preceded by aminus (- ) or a
plus (+). It isthe prefixed - or + that |ets getopts recognize command-line arguments as options. In
fact, getopts will not process arguments without the prefixed - or +, and will terminate option
processing at the first argument encountered lacking them.

2. The getoptstemplate differs dightly from the standard while loop, in that it lacks condition
brackets.
3. The getopts construct replaces the obsolete and less powerful getopt external command.

whil e getopts ":abcde:fg" Option
# Initial declaration.
#a, b, ¢, d, e, f, and g are the options (flags) expect ed.
# The : after option 'e' shows it will have an argunent passed with it.
do
case $Option in
a) # Do sonething with variable '"a'.
b ) # Do sonething with variable 'b'.

e) # Do sonething with 'e', and also with $OPTARG,
# which is the associ ated argunent passed with option 'e'.

g ) # Do sonething with variable 'g'.
esac
done
shift $(($OPTIND - 1))
# Move argunent pointer to next.

# Al this is not nearly as conplicated as it |ooks <grin>.
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Example 11-15. Using getoptsto read the options/ar guments passed to a script

#! / bi n/ bash

'getopts' processes command |ine argunments to script.
The argunents are parsed as "options" (flags) and associ ated argunents.

#

#

# Try invoking this script with
# 'scriptnane -m

# 'scriptnane -oq gOption' (gOption can be sonme arbitrary string.)
# 'scriptnanme -gXXX -r'

#

4 e
#

#

#

scri ptname -qr' - Unexpected result, takes "r" as the argunent to option
scriptname -gq -r' - Unexpected result, same as above

If an option expects an argunent ("flag:"), then it will grab

what ever is next on the conmand I|i ne.

q

NO_ARGS=0
E_OPTERROR=65

if [ $# -eq "$NO ARGS" ] # Script invoked with no command-I|ine args?

t hen

echo "Usage: " basenane $0° options (-nmmopqgrs)"

exit $E_OPTERROR # Exit and explain usage, if no argument(s) given
fi

# Usage: scriptnane -options
# Note: dash (-) necessary

whil e getopts ": mopq:rs" Option

do
case $Option in
m ) echo "Scenario #1. option -m";;
n| o) echo "Scenario #2: option -$Option-";
p ) echo "Scenario #3: option -p-";
q ) echo "Scenario #4: option -g-, with argunent \"$OPTARG "";
# Note that option 'q' must have an associ ated argunent,
# otherwise it falls through to the default.
r | s) echo "Scenario #5: option -$Option-""";;
* ) echo "Uni npl enent ed opti on chosen.";; # DEFAULT
esac
done

shift $(($OPTIND - 1))
# Decrements the argunment pointer so it points to next argunent.

exit O

Script Behavior

source, . (dot command)

http://tldp.org/LDP/abs/html/internal.html (15 of 20) [7/15/2002 6:33:56 PM]



Internal Commands and Builtins

This command, when invoked from the command line, executes a script. Within ascript, asource fil e- nanme
loadsthefilef i | e- nane. Thisisthe shell scripting equivalent of a C/C++ #i ncl ude directive. It isuseful in
situations when multiple scripts use acommon data file or function library.

Example 11-16. " Including" a datafile

#! / bi n/ bash

data-file # Load a data file.
# Same effect as "source data-file", but nore portable.

# The file "data-file" nust be present in current working directory,
#+ since it is referred to by its 'basenane'.

# Now, reference sone data fromthat file.

$vari abl e1"
$vari abl e3"

echo "variablel (fromdata-file) =
echo "variable3 (fromdata-file) =
l et "sum = $variabl e2 + $vari abl e4"
echo "Sum of variable2 + variabled4 (fromdata-file) = $sunt
echo "nmessagel (fromdata-file) is \"$messagel\""
# Not e: escaped quot es

print_nmessage This is the nessage-print function in the data-file.

exit O

Filedat a- f i | e for Example 11-16, above. Must be present in same directory.

# This is a data file | oaded by a script.
# Files of this type may contain variabl es, functions, etc.
# It may be | oaded with a 'source' or '.' command by a shell script.

# Let's initialize sone vari abl es.

vari abl el=22
vari abl e2=474
vari abl e3=5
vari abl e4=97

nmessagel="Hel | o, how are you?"
message2="Enough for now. Goodbye."

print_nessage ()

{

# Echoes any nessage passed to it.

if [ -z "$1" ]
t hen

return 1

# Error, if argunment m ssing.
fi
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echo

until [ -z "$1" ]

do
# Step through argunents passed to function
echo -n "$1"
# Echo args one at a time, suppressing |line feeds.
echo -n " "
# Insert spaces between words.
shi ft
# Next one.
done
echo
return O
}
exit

Unconditionally terminates a script. The exit command may optionally take an integer argument, which is returned to
the shell as the exit status of the script. It isagood practice to end all but the simplest scriptswithanexi t 0,
indicating a successful run.

= If ascript terminates with an exit lacking an argument, the exit status of the script is the exit status of the
last command executed in the script, not counting the exit.

exec

This shell builtin replaces the current process with a specified command. Normally, when the shell encounters a
command, it forks off a child processto actually execute the command. Using the exec builtin, the shell does not fork,

and the command exec'ed replaces the shell. When used in a script, therefore, it forces an exit from the script when the
exec'ed command terminates. For this reason, if an exec appearsin ascript, it would probably be the final command.

Example 11-17. Effects of exec

#!1 / bi n/ bash

exec echo "Exiting \"$0\"." # Exit from script here.

H o o e e e e e e e e e e e e e e e meeeoo -

# The followi ng |ines never execute.

echo "This echo will never echo."

exit 99 # This script will not exit here.

# Check exit value after script term nates
#+ with an 'echo $?'.
# It will *not* be 99.

Example 11-18. A script that exec'sitself
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#! [ bi n/ bash
# sel f-exec. sh

echo

echo "This line appears ONCE in the script, yet it keeps echoing."

echo "The PID of this instance of the script is still $$."

# Denonstrates that a subshell is not forked off.

echo "==================== Hit Cl|-Cto exit ===================="
sleep 1

exec $0 # Spawns anot her instance of this same script
#+ that replaces the previ ous one.

echo "This line will never echo!" # Wy not?

exit O

An exec also servesto reassign file descriptors. exec <zzz-fil e replacesst di n withthefilezzz-fi | e (see Example
16-1).

- The - exec optiontofindisnot the same asthe exec shell builtin.

shopt
This command permits changing shell options on the fly (see Example 24-1 and Example 24-2). It often appearsin the
Bash startup files, but also has its usesin scripts. Needs version 2 or later of Bash.
shopt -s cdspell
# Al ows nminor msspelling directory nanes with 'cd'
conmand.
Commands
true

A command that returns a successful (zero) exit status, but does nothing else.

# Endl ess | oop
while true # alias for ":"
do

operation-1

operation-2

operation-n
# Need a way to break out of | oop.
done
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false

A command that returns an unsuccessful exit status, but does nothing else.

# Null | oop
whil e fal se
do
# The foll owi ng code will not execute.

operation-1
operation-2

operation-n
# Not hi ng happens!
done

type[cmd]

Similar to the which external command, type cmd gives the full pathname to "cmd". Unlike which, typeisaBash

builtin. The useful - a option to type identifieskeywor ds and bui | t i ns, and aso locates system commands with
identical names.

bash$ type '[’

[ is a shell builtin
bash$ type -a '['

[ is a shell builtin
[ is /usr/bin/[

hash [cmds]

Record the path name of specified commands (in the shell hash table), so the shell or script will not need to search the
$PATH on subsequent calls to those commands. When hash is called with no arguments, it simply lists the commands
that have been hashed. The - r option resets the hash table.

help
help COMMAND looks up a short usage summary of the shell builtin COMMAND. Thisis the counterpart to whatis,
but for builtins.
bash$ hel p exit
exit: exit [n]
Exit the shell with a status of NN If Nis onmtted, the exit status
is that of the |ast command execut ed.
Notes

[1]  Anexception to thisis the time command, listed in the official Bash documentation as a keyword.

http://tldp.org/LDP/abs/html/internal.html (19 of 20) [7/15/2002 6:33:56 PM]



Internal Commands and Builtins

[21 A optionisan argument that acts as aflag, switching script behaviors on or off. The argument associated with a

particular option indicates the behavior that the option (flag) switches on or off.
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10.4. Testing and Branching

The case and select constructs are technically not loops, since they do not iterate the execution of a code block. Like
loops, however, they direct program flow according to conditions at the top or bottom of the block.

Controlling program flow in a code block
case(in) / esac

The case construct is the shell equivalent of switch in C/C++. It permits branching to one of a number of code
blocks, depending on condition tests. It serves as akind of shorthand for multiple if/then/el se statementsand is
an appropriate tool for creating menus.

case"$vari abl e"in

"$conditionl")
conmand...

"$condi ti on2")
conmand...

€sac

o Quoting the variables is not mandatory, since word splitting does not take place.
o Eachtest line ends with aright paren).

o Each condition block ends with a double semicolon ;;.

o Theentire case block terminates with an esac (case spelled backwards).

Example 10-23. Using case

#! / bi n/ bash

echo; echo "Hit a key, then hit return.”
read Keypress

case "$Keypress" in

[ a-z] ) echo "Lowercase letter";;

[ A-Z] ) echo "Uppercase letter";;

[ 0-9] ) echo "Digit";;

* ) echo "Punctuation, whitespace, or other";;
esac # Allows ranges of characters in [square brackets].
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# Exerci se

# As the script stands, # it accepts a single keystroke, then term nates.
# Change the script so it accepts continuous input,

# reports on each keystroke, and term nates only when "X" is hit.

# H nt: enclose everything in a "while" |oop.

exit O

Example 10-24. Creating menus using case

#! / bi n/ bash
# Crude address dat abase

clear # Clear the screen.

echo " Cont act List"

echo " ------- ----"

echo "Choose one of the foll ow ng persons:”
echo

echo "[ E] vans, Rol and"
echo "[J] ones, M| dred"
echo "[S]mth, Julie"
echo "[Z] ane, Morris"
echo

read person

case "$person" in
# Note variable is quoted.

"E' | "e" )

# Accept upper or |owercase input.

echo

echo "Rol and Evans"

echo "4321 Floppy Dr."

echo "Hardscrabble, CO 80753"

echo "(303) 734-9874"

echo "(303) 734-9892 fax"

echo "revans@zy. net"

echo "Business partner & old friend"
# Not e doubl e sem colon to term nate
# each option.

i)
echo

echo "M | dred Jones"

echo "249 E. 7th St., Apt. 19"
echo "New York, NY 10009"
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echo "(212) 533-2814"

echo "(212) 533-9972 fax"
echo "mlliej @oisai da. cont
echo "Grlfriend"

echo "Birthday: Feb. 11"

# Add info for Smth & Zane | ater.

*)
# Default option.
# Enpty input (hitting RETURN) fits here, too.
echo
echo "Not yet in database."

esac
echo

# Exerci se:

W cocooooe

# Change the script so it accepts continuous input,

#+ instead of terminating after displaying just one address.

exit O

An exceptionally clever use of case involvestesting for command-line parameters.

#! /[ bi n/ bash

case "$1" in

"") echo "Usage: ${0##*/} <filenane>"; exit 65;; # No command-line paraneters,
# or first paraneter enpty.

# Note that ${O##*/} is ${var##pattern} param substitution. Net result is $0.

-*) FI LENAMVE=. / $1; ; # If filenane passed as argunment ($1) starts with a dash
# replace it with ./$1
# so further commands don't interpret it as an option.

* ) FI LENAME=$1,; ; # Otherw se, $1
esac

Example 10-25. Using command substitution to generate the case variable
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#!/ bi n/ bash
# Usi ng command substitution to generate a "case" vari abl e.

case $( arch ) in # "arch" returns machine architecture.

i 386 ) echo "80386-based machi ne"; ;

i 486 ) echo "80486-based machi ne"; ;

i 586 ) echo "Pentium based machi ne";

i 686 ) echo "PentiunR+-based nmachi ne";
* ) echo "Qther type of machine”;
esac

exit O

A case construct can filter strings for globbing patterns.
Example 10-26. Simple string matching

#!/ bi n/ bash
# match-string.sh: sinple string nmatchi ng

mat ch_string ()
{
MATCH=0
NOVATCH=90
PARAMG=2 # Function requires 2 argunents.
BAD_PARAMS=91

[ $# -eq $PARAMS | || return $BAD PARAMS

case "$1" in

"$2") return $MATCH, ;

& ) return $NOVATCH; ;
esac

a=one
b=t wo
c=t hree
d=t wo

mat ch_string $a # wrong nunber of paraneters
echo $? # 91

match_string $a $b # no match

echo $? # 90

mat ch_string $b $d # natch

echo $? # 0
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exit O

Example 10-27. Checking for alphabetic input

#! / bi n/ bash
# Using "case" structure to filter a string.

SUCCESS=0
FAI LURE=-1

i sal pha () # Tests whether *first character* of input string is al phabetic.
{
if [ -z "$1" ] # No argunent passed?
t hen
return $FAl LURE
fi

case "$1" in

[a-zA-Z]*) return $SUCCESS;; # Begins with a letter?

& ) return $FAI LURE; ;

esac

} # Conpare this with "isalpha ()" function in C

i sal pha2 () # Tests whether *entire string* is al phabetic.

{
[ $# -eq 1] || return $FAl LURE

case $1 in

*[la-zA-Z]*|"") return $FAI LURE; :
*) return $SUCCESS; ;

esac

check_var () # Front-end to isal pha().

{
if isalpha "$@
t hen
echo "$* = al pha"
el se
echo "$* = non-al pha" # Al so "non-al pha" if no argunment passed.
fi
}
a=23ski doo
b=H3I | o
c=- What ?

d="echo $b" # Command substituti on.
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check_var $a
check var $b
check var $c
check var $d
check_var # No argunment passed, so what happens?

# Script inmproved by S. C

exit O

select
The select construct, adopted from the Korn Shell, is yet another tool for building menus.

select vari abl e [inl i st]
do

conmand...

break

done

This prompts the user to enter one of the choices presented in the variable list. Note that select uses the PS3
prompt (#? ) by default, but that this may be changed.

Example 10-28. Creating menus using select

#! / bi n/ bash
PS3=' Choose your favorite vegetable: ' # Sets the pronpt string.
echo

sel ect vegetable in "beans" "carrots" "potatoes" "onions" "rutabagas”
do

echo

echo "Your favorite veggie is $vegetable."

echo "Yuck!"

echo

break # if no 'break' here, keeps |ooping forever.
done

exit O

Ifin Iist isomitted, then select usesthe list of command line arguments ($@ passed to the script or to the function
in which the select construct is embedded.

Compare thisto the behavior of a

for vari abl e[inli st]
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construct withthei n | i st omitted.

Example 10-29. Creating menus using select in a function

#!/ bi n/ bash
PS3=' Choose your favorite vegetable: '
echo

choi ce_of ()
{
sel ect vegetabl e
# [in list] omtted, so 'select' uses argunents passed to function
do
echo
echo "Your favorite veggie is $vegetable."
echo "Yuck!"

echo
br eak
done
}
choi ce_of beans rice carrots radi shes tonmatoes spi hach
# $1 $2 $3 $4 $5 $6
# passed to choice of () function
exit O

See also Example 35-3.

Prev Home Next
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10.3. Loop Control

Commands Affecting L oop Behavior
break, continue

The break and continue loop control commands [1] correspond exactly to their counterpartsin other

programming languages. The break command terminates the loop (breaks out of it), while continue
causes ajump to the next iteration of the loop, skipping all the remaining commands in that particular
loop cycle.

Example 10-20. Effects of break and continuein aloop

#!/ bi n/ bash
LIMT=19 # Upper limt

echo
echo "Printing Nunmbers 1 through 20 (but not 3 and 11)."

a=0

while [ $a -le "SLIMT" ]
do
a=%$((%a+l))

if [ "$a" -eq 3] || [ "$a" -eq 11 ] # Excludes 3 and 11
t hen

continue # Skip rest of this particular |oop iteration.
fi

echo -n "$a "
done

# Exerci se:
# Why does loop print up to 207

echo; echo
echo Printing Nunbers 1 through 20, but sonethi ng happens after 2.

RHHRHBRH B HH B HABHBBHBRHB AR B RH ARG BHBRHBRH B RH B RH RS B R R H A RH SRR R
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# Sane | oop, but substituting 'break' for 'continue'.
a=0

while [ "$a" -le "SLIMT" ]
do
a=$((%a+l))

if [ "$a" -gt 2 ]
t hen

break # Skip entire rest of |oop.
fi

echo -n "$%a "
done

echo; echo; echo

exit O

The break command may optionally take a parameter. A plain break terminates only the innermost loop in
which it is embedded, but abreak N breaks out of N levels of loop.

Example 10-21. Breaking out of multiple loop levels

#!/ bi n/ bash
# break-|evel s.sh: Breaking out of |oops.

# "break N' breaks out of N |evel | oops.

for outerloopin1 2 3 45
do

echo -n "G oup $outerl oop: "

for innerloop in12 345
do

echo -n "$innerloop "

if [ "$innerloop" -eq 3 ]
t hen
break # Try break 2 to see what happens.
# (" Breaks" out of both inner and outer |oops.)
fi
done

echo
done
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echo

exit O

The continue command, similar to break, optionally takes a parameter. A plain continue cuts short the
current iteration within its loop and begins the next. A continue N terminates all remaining iterations at its
loop level and continues with the next iteration at the loop N levels above.

Example 10-22. Continuing at a higher loop level

#! / bi n/ bash

# The "continue N' conmand, continuing at the Nth | evel |oop.
for outer inl Il Il IVV # outer |oop

do

echo; echo -n "G oup $outer: "

for inner in 123456789 10 # inner |oop
do

if [ "$Sinner" -eq 7 ]
t hen

continue 2 # Continue at |oop on 2nd level, that is "outer |oop".
# Repl ace above line with a sinple "continue"
# to see normal | oop behavior.
fi

echo -n "$inner " # 8 9 10 will never echo.
done

done
echo; echo

# Exerci se:
# Cone up with a neaningful use for "continue N' in a script.

exit O

The continue N construct is difficult to understand and tricky to use in any meaningful
context. It is probably best avoided.

Notes
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[1] These are shell builtins, whereas other loop commands, such as while and case, are keywords.
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10.2. Nested Loops

A nested loop isaloop within aloop, an inner loop within the body of an outer one. What
happensis that the first pass of the outer loop triggers the inner loop, which executesto
completion. Then the second pass of the outer loop triggers the inner loop again. This repeats until
the outer loop finishes. Of course, abreak within either the inner or outer loop may interrupt this
process.

Example 10-19. Nested L oop

#!'/ bi n/ bash
# Nested "for" |oops.

outer=1 # Set outer |oop counter.

# Begi nni ng of outer | oop.
for ainl2345

do
echo "Pass $outer in outer |oop."
EChO L 1]
I nner =1 # Reset inner | oop counter.

# Begi nning of inner | oop.
for binl1l2345
do
echo "Pass $inner in inner |oop."
et "inner+=1" # Increnent inner |oop counter.
done
# End of inner |oop.

| et "outer+=1" # Increnment outer |oop counter.
echo # Space between output in pass of outer |oop.
done

# End of outer | oop.

exit O
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See Example 26-4 for an illustration of nested "while" loops, and Example 26-5 to see a "while"
loop nested inside an "until” loop.
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10.1. Loops

A loop isablock of code that iterates (repeats) alist of commands as long as the loop control condition istrue.
for loops
for (in)

Thisisthe basic looping construct. It differs significantly from its C counterpart.

forarginflist]

do

comand(s) ...
done

= During each pass through the loop, ar g takes on the value of each variableinthel i st .

for arg in "$varl" "S$var2" "$var3" ... "$varN'

# In pass 1 of the |loop, $arg = $varl

# In pass 2 of the |loop, $arg = $var2

# In pass 3 of the |oop, $arg = $var3

# ...

# In pass N of the |oop, $arg = $varN

# Argunents in [list] quoted to prevent possible word splitting.

Theargument | i st may contain wild cards.
If doisonsameline asfor, there needs to be a semicolon after list.
forargin[list];do

Example 10-1. Simplefor loops
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#!/ bi n/ bash
# List the pl anets.

for planet in Mercury Venus Earth Mars Jupiter Saturn Uranus Neptune Pluto

do
echo $pl anet
done
echo
# Entire '"list' enclosed in quotes creates a single variabl e.
for planet in "Mercury Venus Earth Mars Jupiter Saturn Uranus Neptune Pl uto"
do
echo $pl anet
done
exit O

= Each[list] element may contain multiple parameters. Thisis useful when processing parameters
in groups. In such cases, use the set command (see Example 11-11) to force parsing of each [ | i st ]
element and assignment of each component to the positional parameters.

Example 10-2. for loop with two parametersin each [list] element

#! / bi n/ bash
# Pl anets revisited.

# Associ ate the nane of each planet with its distance fromthe sun.

for planet in "Mercury 36" "Venus 67" "Earth 93" "Mars 142" "Jupiter 483"
do
set -- $planet # Parses variable "planet" and sets positional paraneters.
# the "--" prevents nasty surprises if $planet is null or begins with a dash.

# May need to save original positional paraneters, since they get overwitten.
# One way of doing this is to use an array,

# original _paranms=("$@)

echo "$1 $2, 000,000 mles fromthe sun"

#------- two tabs---concatenate zeroes onto paraneter $2
done

# (Thanks, S.C., for additional clarification.)

exit O

A variable may supply the[ | i st] inafor loop.

Example 10-3. Fileinfo: operating on afilelist contained in a variable
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#! / bi n/ bash
# fileinfo.sh

FI LES="/usr/ sbi n/ pri vat epw
[ usr/ sbi n/ pwck
[ usr/ sbi n/ go500gw
[usr/bin/fakefile
[ sbi n/ nkrei serfs
/ sbi n/ ypbi nd" # List of files you are curious about.
# Threw in a dunmy file, /usr/bin/fakefile.

echo

for file in $FILES

do
if [ ! -e "$file" ] # Check if file exists.
t hen
echo "$file does not exist."; echo
conti nue # On to next.
fi
Is -1 $file | awk "{ print $9 " file size: " $5 }' # Print 2 fields.
whati s " basenanme $fil e’ # File info.
echo
done
exit O

The[list] inafor loop may contain filename globbing, that is, using wildcards for filename expansion.

Example 10-4. Operating on fileswith afor loop

#!/ bi n/ bash
# list-glob.sh: CGenerating [list] in a for-loop using "gl obbing".

echo

for filein *
do
s -1 "$file" # Lists all files in $PW (current directory).
Recal|l that the wild card character "*" matches everything,
however, in "globbing", it doesn't match dot-files.

To prevent this, set the nullglob option
(shopt -s null gl ob).
# Thanks, S.C.
done

#
#
# If the pattern matches no file, it is expanded to itself.
#
#

echo; echo
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for filein [jx]*

do
rm-f $file # Rermoves only files beginning with "j" or "x" in $PWD
echo "Renoved file \"$file\"".

done

echo

exit O

Omittingthei n [|i st] part of afor loop causes the loop to operate on $@, the list of arguments given on the
command line to the script. A particularly clever illustration of thisis Example A-16.

Example 10-5. Missingin [l ist] inafor loop

#! / bi n/ bash

# Invoke both with and wi thout argunents, and see what happens.

for a

do

echo -n "$a "
done

# The '"in list' mssing, therefore the | oop operates on '$@
#+ (command-|ine argunent list, including whitespace).

echo

exit O

It is possible to use command substitution to generatethe[ | i st] inafor loop. See also Example 12-38, Example 10-10
and Example 12-33.

Example 10-6. Generating the[list] in afor loop with command substitution
#!/ bi n/ bash
# A for-loop with [list] generated by command substitution

NUMBERS="9 7 3 8 37.53"

for number in ~echo $NUMBERS # for nunmber in 9 7 3 8 37.53
do

echo -n "$nunber "
done

echo
exit O
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Thisis asomewhat more complex example of using command substitution to create the [list].

Example 10-7. A grep replacement for binary files

#! / bi n/ bash
# bin-grep.sh: Locates matching strings in a binary file.

# A "grep" replacenment for binary files.
# Simlar effect to "grep -a"

E_BADARGS=65
E_NOFI LE=66

if [ $# -ne 2 ]

t hen
echo "Usage: "“basenanme $0° string fil enanme”
exit $E_BADARGS

fi

if [ ! -f "$2" ]

t hen
echo "File \"$2\" does not exist."
exit $E_NOFI LE

fi

for word in $( strings "$2" | grep "$1" )
# The "strings" command lists strings in binary files.
# Qutput then piped to "grep", which tests for desired string.
do
echo $word
done

# As S.C. points out, the above for-1oop could be replaced with the sinpler
# strings "$2" | grep "$1" | tr -s "$IFS" '[\n*]"

# Try sonething like "./bin-grep.sh mem/bin/ls" to exercise this script.

exit O

More of the same.

Example 10-8. Listing all userson the system
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#! / bi n/ bash
# userlist.sh

PASSWORD_FI LE=/ et ¢/ passwd

n=1 # User nunber

for name in $(awk 'BEGA N{FS=":"}{print $1}' < "$PASSWORD FI LE" )
# Field separator = ANNAAN

# Print first field ANNANNNN

# CGet input from password file

do
echo "USER #$n = $nane"
let "n += 1"

done

# USER #1 = root

# USER #2 = bin

# USER #3 = daenon

# ...

# USER #30 = bozo

exit O

NNNNNNANNNANNNANNNNNNNN

A final example of the[list] resulting from command substitution.

Example 10-9. Checking all the binariesin a directory for author ship

#!/ bi n/ bash
# findstring. sh:
# Find a particular string in binari

di rect ory=/usr/ bi n/
fstring="Free Software Foundation"

for file in $( find $directory -type f

do
strings -f $file | grep "$fstring"
# 1In the "sed" expression,
#+ it is necessary to substitute f

#+ because "/"
# Failure to do so gives an error
done

exit O

# Exercise (easy):
#

es in a specified directory.

# See which files come fromthe FSF.

-nanme '*' |

sort )
| sed -e "s%directory®®s
Il/ll

or the nor nal delimter

happens to be one of the characters filtered out.

nmessage (try it).

# Convert this script to taking conmand-|ine paraneters

#+ for $directory and $fstring.
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The output of afor loop may be piped to acommand or commands.

Example 10-10. Listing the symboalic linksin a directory

#!1 / bi n/ bash
# syminks.sh: Lists synbolic links in a directory.

ARGS=1 # Expect one conmand-|ine argunent.

if [ $# -ne "$ARGS" ] # If not 1 arg...
t hen
directory="pwd" # current working directory
el se
directory=%$1
fi

echo "synmbolic links in directory \"$directory\""

for filein "$( find $directory -type | )" # -type | = synbolic |inks
do
echo "$file"
done | sort # Otherwise file list is unsorted.

# As Dom ni k ' Aeneas' Schnitzer points out,
#+ failing to quote $( find $directory -type | )
#+ will choke on filenanes with enbedded whitespace.

exit O

The st dout of aloop may be redirected to afile, asthis sight modification to the previous example shows.
Example 10-11. Symboalic linksin a directory, saved to afile

#! / bi n/ bash
# syminks.sh: Lists synbolic links in a directory.

ARGS=1 # Expect one conmand-|ine argunent.
QUTFI LE=sym i nks.list # save file

if [ $# -ne "$ARGS" ] # If not 1 arg...
t hen

di rectory="pwd’ # current working directory
el se

di rectory=%$1
fi

echo "synmbolic links in directory \"$directory\""

for filein "$( find $directory -type | )" # -type | = synbolic links
do

echo "$file"
done | sort > "$OUTFILE" # stdout of |oop
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# NNANNNNNNNNNN

redirected to save file.

exit O

Thereis an alternative syntax to afor loop that will look very familiar to C programmers. This requires double
parentheses.

Example 10-12. A C-likefor loop

#! / bi n/ bash
# Two ways to count up to 10.

echo

# Standard synt ax.
for ain123456789 10
do
echo -n "$a "
done

echo; echo

# Now, let's do the sanme, using Clike syntax.

LI M T=10
for ((a=1; a <= LIMT ; a++)) # Double parentheses, and "LIMT" with no "$".
do
echo -n "$a "
done # A construct borrowed from'ksh93'.

echo; echo

# Let's use the C "comm operator" to increnent two vari abl es simultaneously.
for ((a=1, b=1l; a <= LIMT ; a++, b++)) # The comma chai ns toget her operations.
dOecho -n "$a-$b "

done

echo; echo

exit O

See also Example 26-7, Example 26-8, and Example A-7.
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Now, afor-loop used in a"real-life" context.

Example 10-13. Using efax in batch mode

#! / bi n/ bash

EXPECTED_ARGS=2
E_BADARGS=65

if [ $# -ne $EXPECTED ARGS ]

# Check for proper no. of command |ine args.

t hen
echo "Usage: "basenane $0° phone# text-file"
exi t $E_BADARGS

fi

if [ ! -f "$2" ]

t hen
echo "File $2 is not a text file"
exit $E_BADARGS

fi

fax make $2 # Create fax formatted files fromtext files.

for file in $(ls $2.0*) # Concatenate the converted files.
# Uses wild card in variable list.

do
fil="%fil $file"
done
efax -d /dev/ttyS3 -0l -t "T$1" $fil # Do the work.

# As S.C. points out, the for-loop can be elimnated with
# efax -d /dev/ttyS3 -0l -t "T$1" $2.0*
# but it's not quite as instructive [grin].

exit O
while

This construct tests for a condition at the top of aloop, and keeps looping as long as that condition is true (returns
a0 exit status). In contrast to afor loop, awhile loop finds use in situations where the number of |oop repetitionsis
not known beforehand.

while[condi ti on]
do

conmand...
done

Asisthe case with for/in loops, placing the do on the same line as the condition test requires a semicolon.
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while[condi ti on]; do

Note that certain specialized while loops, as, for example, a getopts construct, deviate somewhat from the standard
template given here.

Example 10-14. Simple while loop

#! / bi n/ bash

var 0=0
LI M T=10

while [ "$var0" -It "$SLIMT" ]
do
echo -n "$var0 " # -n suppresses new i ne.
var0="expr $var0 + 1° # var 0=$(($var0+1)) al so works.
done

echo

exit O

Example 10-15. Another while loop

#! / bi n/ bash
echo
while [ "$varl" !'= "end" ] # while test "$varl" I= "end"
do # al so works.
echo "l nput variable #1 (end to exit) "
read varl # Not 'read $varl' (why?).
echo "variable #1 = $var 1" # Need quotes because of "#".

# If input is 'end' , echoes it here.
# Does not test for term nation condition until top of | oop.
echo

done

exit O

A while loop may have multiple conditions. Only the final condition determines when the loop terminates. This
necessitates a sightly different loop syntax, however.

Example 10-16. while loop with multiple conditions
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#! / bi n/ bash

var 1=unset
previ ous=$var 1

whi | e echo "previous-variable = $previ ous”

echo
previ ous=$var 1
[ "$varl" !'= end ] # Keeps track of what $varl was previously.

# Four conditions on "while", but only |ast one controls | oop.
# The *last* exit status is the one that counts.

do

echo "l nput variable #1 (end to exit) "
read varl
echo "variable #1 = $varl"

done

# Try to figure out how this all works.
# 1t's a wee bit tricky.

exit O

Aswith afor loop, awhile loop may employ C-like syntax by using the double parentheses construct (see also Example
9-25).

Example 10-17. C-like syntax in a while loop

#!/ bi n/ bash

# wh-1 oopc.sh: Count to 10 in a "while" | oop.
LI M T=10

a=1

while [ "$a" -le $SLIMT ]

do
echo -n "$a "
|l et "a+=1"
done # No surprises, so far.

echo; echo

# Now, repeat with CIlike syntax.

((a =1)) # a=1
# Doubl e parentheses pernmit space when setting a variable, as in C

while (( a <= LIMT )) # Doubl e parentheses, and no "$" precedi ng vari abl es.
do

echo -n "$a "
((a += 1)) # let "a+=1"
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# Yes, indeed.
# Doubl e parentheses permt increnenting a variable with C|ike syntax.

done
echo

# Now, C programmers can feel right at hone in Bash.

exit O

= A whileloop may haveitsst di n redirected to afile by a< at itsend.

until

This construct tests for a condition at the top of aloop, and keeps looping as long as that condition isfalse
(opposite of while loop).

until [condi ti on-i s-true]
do

comand...
done

Note that an until loop tests for the terminating condition at the top of the loop, differing from a similar construct
in some programming languages.

Asisthe case with for/in loops, placing the do on the same line as the condition test requires a semicolon.
until [condi ti on-is-true];do
Example 10-18. until loop

#! / bi n/ bash

until [ "$varl" = end ] # Tests condition here, at top of | oop.
do

echo "l nput variable #1 "

echo "(end to exit)"

read varl

echo "variable #1 = $var1"
done

exit O

Prev Home Next
Loops and Branches Nested Loops

B

http://tldp.org/LDP/abs/html/loops1.html (12 of 12) [7/15/2002 6:33:59 PM]



Loops and Branches

Advanced Bash-Scripting Guide:
Prev Next

Chapter 10. Loops and Branches

Table of Contents
10.1. Loops

10.2. Nested L oops
10.3. Loop Control
10.4. Testing and Branching

Operations on code blocks are the key to structured, organized shell scripts. Looping and
branching constructs provide the tools for accomplishing this.
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Construct

http://tldp.org/LDP/abs/html/loops.html [7/15/2002 6:34:01 PM]



Variable Substitution

Advanced Bash-Scripting Guide:
Prev Chapter 5. Introduction to Variables and Parameters Next

5.1. Variable Substitution

The name of avariable is a placeholder for its value, the data it holds. Referencing its value is called variable
substitution.

$

Let us carefully distinguish between the name of avariable and itsvalue. If var i abl el isthe name of a
variable, then $var i abl el isareferenceto its value, the dataitem it contains. The only time avariable
appears "naked", without the $ prefix, is when declared or assigned, when unset, when exported, or in the
specia case of avariable representing asignal (see Example 30-5). Assignment may be with an = (asin
varl=27), in aread statement, and at the head of aloop (for var2in 12 3).

Enclosing areferenced value in double quotes (" ) does not interfere with variable substitution. Thisis
called partial quoting, sometimes referred to as "weak quoting”. Using single quotes (' *) causes the variable
name to be used literally, and no substitution will take place. Thisisfull quoting, sometimes referred to as
"strong quoting”. See Chapter 6 for a detailed discussion.

Notethat $vari abl e isactualy asimplified aternate form of ${ var i abl e} . In contexts where the
$vari abl e syntax causes an error, the longer form may work (see Section 9.3, below).

Example 5-1. Variable assignment and substitution

#! / bi n/ bash

# Vari abl es: assignnent and substitution

a=375
hel | o=%a
e e o o o e o o o e e e e o e e e e e e e e e e e e e e e mmeeo oo

# No space permtted on either side of = sign when initializing vari abl es.

# | f "VARI ABLE =val ue",
#+ script tries to run "VARI ABLE' command with one argunent, "=val ue".

# |f "VARI ABLE= val ue",
#+ script tries to run "value" conmmand with
#+ the environnental variable "VARI ABLE' set to "".

echo hello # Not a variable reference, just the string "hello".

http://tldp.org/LDP/abs/html/varsubn.html (1 of 3) [7/15/2002 6:34:01 PM]



Variable Substitution

echo $hello
echo ${hello} # lIdentical to above.

echo "$hel | 0"
echo "${hell o}"

echo

hello="A B C D

echo $hello # ABCD

echo "$hello" # AB C D

# As you see, echo $hello and echo "$hel | 0" give different results.
# Quoting a variabl e preserves whitespace.

echo

echo '$hell o' # $hello
# Variable referencing disabled by single quotes,
#+ whi ch causes the "$" to be interpreted literally.

# Notice the effect of different types of quoting.

hel | o= # Setting it to a null val ue.

echo "\'$hello (null value) = $hell 0"

# Note that setting a variable to a null value is not the sane as
#+ unsetting it, although the end result is the sane (see bel ow).

# 1t is permssible to set nultiple variables on the sane |ine,
#+ if separated by white space.
# Caution, this may reduce legibility, and nmay not be portable.

var 1=vari abl el var2=vari abl e2 var3=vari abl e3
echo
echo "varl1=$varl var 2=$var 2 var 3=$var 3"

# May cause problenms with ol der versions of "sh".

echo; echo

nunber s="one two three"

ot her _nunbers="1 2 3"

# I f whitespace within a variable, then quotes necessary.

echo "nunbers = $nunbers”

echo "ot her _nunbers = $ot her _nunbers” # other_nunbers =1 2 3
echo

echo "uninitialized variable = $uninitialized variable"
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# Uninitialized variable has null value (no value at all).
uninitialized variable= # Declaring, but not initializing it

#+ (same as setting it to a null value, as above).
echo "uninitialized variable = $uninitialized_variable"

# 1t still has a null val ue.
uninitialized_variabl e=23 # Set it.
unset uninitialized variable # Unset it.
echo "uninitialized variable = $uninitialized_ variable"
# 1t still has a null val ue.
echo
exit O

An uninitialized variable has a"null" value - no assigned value at all (not zero!). Using a
variable before assigning avalueto it will inevitably cause problems.

Prev Home Next

Introduction to Variables and Variable Assignment
Parameters

=
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Chapter 6. Quoting

Quoting means just that, bracketing a string in quotes. This has the effect of protecting special charactersin the string from
reinterpretation or expansion by the shell or shell script. (A character is "special” if it has an interpretation other than its literal
meaning, such asthe wild card character, *.)

bash$ Is -1 [W]*

STWTFWT - - 1 bozo bozo 324 Apr 2 15: 05 VI EWDATA. BAT
STW-FWT-- 1 bozo bozo 507 May 4 14:25 vartrace. sh
STW-FWT-- 1 bozo bozo 539 Apr 14 17:11 vi ewdat a. sh

bash$ Is -1 '[W]*'

Is: [W]*: No such file or directory

= Certain programs and utilities can still reinterpret or expand special charactersin aquoted string. Thisis an important
use of quoting, protecting a command-line parameter from the shell, but still letting the calling program expand it.

bash$ grep '[Ff]irst' *.txt
filel.txt:This is the first line of filel.txt.
file2.txt: This is the First line of file2.txt.

Of course, grep [Ff]irst *.txt wouldnot work.

When referencing avariable, it is generally advisable in enclose it in double quotes (" "). This preserves all special characters
within the variable name, except $, * (backquote), and \ (escape). Keeping $ as a special character permits referencing a quoted
variable (" $vari abl e"), that is, replacing the variable with its value (see Example 5-1, above).

Use double quotes to prevent word splitting. [1] An argument enclosed in double quotes presentsitself as a single word, even if
it contains whitespace separators.

vari abl el="a vari abl e containing five words"
COWAND Thi s is $vari abl el # Executes COVMAND wi th 7 argunents:
# "This" "is" "a" "variable" "containing" "five" "words"

COVWWAND "This is $variabl el # Executes COMWAND with 1 argunent:
# "This is a variable containing five words"

vari abl e2="" # Enpty.

COMWAND $vari abl e2 $vari abl e2 $vari abl e2 # Executes COMVAND wi th no argunents.
COMVAND " S$vari abl e2" "S$vari abl e2" "S$vari abl e2" # Executes COMWAND with 3 enpty
argunents.

COMVAND " $vari abl e2 $vari abl e2 $vari abl e2" # Executes COMWWAND with 1 argunent (2
spaces).
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# Thanks,

S. C

Enclosing the arguments to an echo statement in double quotes is necessary only when word splitting is an issue.

Example 6-1. Echoing Weird Variables

#! / bi
# wei

var ='
echo
echo

echo

| FS="
echo
echo

n/ bash

rdvars. sh: Echoi ng weird vari abl es.

BEERRR AR 1
$var

"$var" Doesn't nmake a difference.

\ 1
$var
"$var"

\ converted to space.

# Exanpl es above supplied by S.C

exit

Single
turned

0

quotes (") operate similarly to double quotes, but do not permit referencing variables, since the special meaning of $is
off. Within single quotes, every special character except ' getsinterpreted literally. Consider single quotes (“full

quoting") to be a stricter method of quoting than double quotes ("partia quoting).

Since even the escape character (\) gets aliteral interpretation within single quotes, trying to enclose asingle quote

CEF
within single quotes will not yield the expected result.
echo "Wy can't | wite 's between single quotes”
echo
# The roundabout net hod.
echo "Way can'\''t | wite '"'"'s between single quotes'
B [eeeome: | [|oesomcsons | [ee2eezomesomasomaneaae: |
# Three single-quoted strings, with escaped and quoted single quotes between.
# This exanpl e courtesy of Stephane Chazel as.
Escaping is a method of quoting single characters. The escape (\) preceding a character tells the shell to interpret that character
literally.

4 !

With certain commands and utilities, such as echo and sed, escaping a character may have the opposite effect - it can
toggle on a special meaning for that character.

Special meanings of certain escaped characters
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used with echo and sed

\n

means newline

\r

means return
\t

means tab
\v

means vertical tab
\b

means backspace
\a

means "alert” (beep or flash)
\Oxx

tranglates to the octal ASCII equivalent of Oxx

Example 6-2. Escaped Characters

#!/ bi n/ bash
# escaped. sh: escaped characters

echo; echo

echo "\v\v\v\v" # Prints \viviv\v

# Use the -e option with "echo' to print escaped characters.

echo -e "\v\v\v\v" # Prints 4 vertical tabs.

echo -e "\042" # Prints " (quote, octal ASCI| character 42).
# The $'\ X' construct makes the -e option unnecessary.

echo $'\n' # Newl i ne.

echo $'\a' # Alert (beep).

# Version 2 and | ater of Bash permits using the $' \xxx' construct.
echo $'\t 1042 \t' # Quote (") franed by tabs.

# Assigning ASCI| characters to a vari abl e.

quot e=$' \ 042’ # " assigned to a variabl e.
echo "$quote This is a quoted string, $quote and this |lies outside the quotes."

echo

# Concatenating ASCII chars in a variable.
triple_underline=$"\137\137\137" # 137 is octal ASCI| code for ' _'.
echo "$triple_underline UNDERLI NE $tripl e_underli ne"
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ABC=$'\ 101\ 102\ 103\ 010" # 101, 102, 103 are octal A B, C
echo $ABC

echo; echo

escape=$'\033' # 033 is octal for escape.
echo "\"escape\" echoes as $escape"
# no vi si bl e out put.

echo; echo

exit O

See Example 35-1 for another example of the$' ' string expansion construct.

\II
gives the quoteits literal meaning
echo "Hel |l 0" # Hello
echo "\"Hello\", he said." # "Hello", he said.
\$
givesthe dollar sign its literal meaning (variable name following \$ will not be referenced)
echo "\ $variabl e01" # results in $variabl e0l
\

gives the backdlash its literal meaning

echo "\\" # results in\

The behavior of \ depends on whether it isitself escaped, quoted, or appearing within command substitution or a here

document.
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# Sinple escaping and quoti ng
echo \z # z
echo \\z # \z
echo '\z' # \z
echo '"\\z' #\\z
echo "\ z" # \z
echo "\\z" # \z
# Conmand substitution
echo “echo \z° # z
echo “echo \\z° # z
echo “echo \\\z° # \z
echo “echo \\\\z" # \z
echo “echo \\\\\\z" # \z
echo “echo \\\\\\\z"~ # \\z
echo “echo "\z"° # \z
echo “echo "\\z"" # \z
# Here docunent
cat <<EOF
\z
ECF # \z
cat <<ECF
\\z
ECF # \z

# These exanpl es supplied by Stephane Chazel as.

Elements of a string assigned to a variable may be escaped, but the escape character alone may not be assigned to a
variable.

vari abl e=\
echo "$vari abl e"
# WIIl not work - gives an error nessage:

# test.sh: : command not found

# A "naked" escape cannot safely be assigned to a vari abl e.

#

# What actually happens here is that the "\" escapes the new ine and
#+ the effect is vari abl e=echo "$vari abl e"

#+ i nval id variabl e assi gnnment

vari abl e=\

23ski doo

echo "$vari abl e" # 23ski doo

# This works, since the second |line
#+ is a valid variabl e assi gnnment .

vari abl e=\
# A escape foll owed by space
echo "$vari abl e" # space

vari abl e=\\
echo "$vari abl e" #\
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vari abl e=\\\

echo "S$vari abl e"

# WIIl not work - gives an error nessage:

# test.sh: \: command not found

#

# First escape escapes second one, but the third one is left "naked",
#+ with sane result as first instance, above.

vari abl e=\\\\

echo "$vari abl e" # \\
# Second and fourth escapes escaped.
# This is o.Kk.

Escaping a space can prevent word splitting in a command's argument list.

file list="/bin/cat /bin/gzip /bin/nore /usr/bin/less /usr/bin/enmacs-20.7"
# List of files as argunent(s) to a command.

# Add two files to the list, and list all.
I's -1 /[usr/X11R6/ bi n/ xsetroot /sbin/dunp $file_list

# What happens if we escape a couple of spaces?

I's -1 /usr/X11R6/ bi n/ xsetroot\ /sbin/dunp\ $file_|ist

# Error: the first three files concatenated into a single argunent to 'Is -1
# because the two escaped spaces prevent argument (word) splitting.

The escape also provides a means of writing a multi-line command. Normally, each separate line constitutes a different
command, but an escape at the end of aline escapes the newline character, and the command sequence continues on to the next
line.

(cd /source/directory &k tar cf - . ) | \

(cd /dest/directory && tar xpvf -)

# Repeating Alan Cox's directory tree copy comrand,
# but split into two lines for increased legibility.

# As an alternative:

tar cf - -C /source/directory . |
tar xpvf - -C /dest/directory

# See note bel ow.

# (Thanks, Stephane Chazel as.)

If ascript line ends with a|, a pipe character, then a\, an escape, is not strictly necessary. It is, however, good
programming practice to always escape the end of aline of code that continues to the following line.

CE
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echo "foo
bar"
#f 00
#bar

echo

echo 'foo

bar' # No difference yet.
#f 0o

#bar

echo

echo foo\
bar # Newl i ne escaped.
#f oobar

echo

echo "f oo\
bar " # Sanme here, as \ still interpreted as escape wthin weak quotes.
#f oobar

echo

echo ' f oo\

bar' # Escape character \ taken literally because of strong quoti ng.
#f oor \

#bar

# Exanpl es suggested by Stephane Chazel as.

Notes

[1] "Word splitting”, in this context, means dividing a character string into a number of separate and discrete arguments.

Prev Home Next
Special Variable Types Up Tests
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Chapter 14. Command Substitution

Command substitution reassigns the output of acommand [1] or even multiple commands; it literally plugs the command
output into another context.

The classic form of command substitution uses backquotes ("..."). Commands within backquotes (backticks) generate command
line text.

scri pt _nanme="basenane $0°
echo "The name of this script is $script_nane."

The output of commands can be used as argumentsto another command, to set a variable, and even for generating the
argument list in afor loop.

rm cat filenane’ # "filename" contains a list of files to delete.
#

# S. C. points out that "arg list too |long" error mght result.

# Better is xargs rm-- < filenane

# ( -- covers those cases where "fil enane” begins with a "-" )

textfile listing="ls *.txt"
# Variabl e contains names of all *.txt files in current working directory.
echo $textfile_listing

textfile_ listing2=$(ls *.txt) # The alternative form of comrand substitution.
echo $textfile_listing
# Sane result.

A possible problemwith putting a list of files into a single string
is that a newline may creep in.

shopt -s nullglob # If no match, fil ename expands to not hing.

#
#
#
# A safer way to assign a list of files to a paranmeter is with an array.
#
# textfile listing=( *.txt )

#

#

Thanks, S.C.
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1> Command substitution may result in word splitting.

COVMAND "“echo a b’ # 2 args: a and b
COMWAND "“echo a b™" # 1 arg: "a b"
COVMAND " echo® # no arg

COVMAND " echo™ " # one enpty arg

# Thanks, S.C.

Even when there is no word splitting, command substitution can remove trailing newlines.

# cd ""pwd" # This should al ways work.
# However. ..

nmkdir 'dir with trailing new ine

cd 'dir with trailing newine

cd ""pwd " # Error nessage:
# bash: cd: /tnp/file with trailing newine: No such file or directory

cd "$PWD! # Works fine.

old tty setting=$(stty -9) # Save old term nal setting.

echo "Hit a key "

stty -icanon -echo # Di sabl e "canoni cal" node for termnal.
# Al so, disable *local* echo.

key=$(dd bs=1 count=1 2> /dev/null) # Using 'dd' to get a keypress.

stty "$old_tty setting" # Restore old setting.
echo "You hit ${#key} key." # ${#variable} = nunmber of characters in $variable
#

# Hit any key except RETURN, and the output is "You hit 1 key."
# Ht RETURN, and it's "You hit 0 key."
# The newl i ne gets eaten in the comuand substitution.

Thanks, S.C.
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1 Using echo to output an unquoted variable set with command substitution removes trailing newlines characters from the
output of the reassigned command(s). This can cause unpleasant surprises.

dir _listing=1ls -1
echo $dir _listing # unquot ed

# Expecting a nicely ordered directory |isting.

# However, what you get is:
# total 3 -rwrwr-- 1 bozo bozo 30 May 13 17:15 1.txt -rwrwr-- 1 bozo
# bozo 51 May 15 20:57 t2.sh -rwxr-xr-x 1 bozo bozo 217 Mar 5 21:13 wi.sh

# The new i nes di sappear ed.

echo "$dir _listing" # quot ed

#-rW-rwr-- 1 bozo 30 May 13 17:15 1.txt
# -TrW-rwr-- 1 bozo 51 May 15 20:57 t2.sh
# - WXT - XTI - X 1 bozo 217 Mar 5 21:13 wi.sh

Command substitution even permits setting a variabl e to the contents of afile, using either redirection or the cat command.

vari abl el="<fil el # Set "variablel" to contents of "filel".
vari abl e2="cat file2" # Set "variable2" to contents of "file2".

# Be aware that the variables may contai n enbedded whitespace,
#+ or even (horrors), control characters.

# Excerpts fromsystemfile, /etc/rc.d/rc.sysinit
#+ (on a Red Hat Linux installation)

if [ -f /[fsckoptions ]; then
f sckopti ons="cat /fsckoptions’

if [ -e "/proc/idel${di sk[$device]}/nedia" ] ; then
hdnmedi a="cat /proc/ide/ ${di sk[ $devi ce] }/ medi a

fi
#
#
if [ ! -n " unane -r | grep -- "-""" ]; then
ktag=""cat /proc/version "
fi
#
#

if [ $usb = "1" ]; then
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sleep 5

nouseout put =" cat /proc/bus/usb/devi ces 2>/dev/null|grep -E ""l.*C s=03. *Pr ot =02""
kbdout put =" cat /proc/ bus/usb/ devi ces 2>/dev/null|grep -E "~l.*d s=03. *Prot =01""

fi

1> Do not set avariable to the contents of along text file unless you have a very good reason for doing so. Do not set a
variable to the contents of abinary file, even as ajoke.

Example 14-1. Stupid script tricks

#! / bi n/ bash
# stupid-script-tricks.sh: Don't try this at hone, folKks.

danger ous_vari abl e=" cat /boot/vm inuz # The conpressed Linux kernel itself.

echo "string-1ength of \$dangerous_vari abl e = ${#dangerous_vari abl e}"
# string-length of $dangerous_variable = 794151
# (Does not give same count as 'wc -c /boot/vminuz'.)

# echo "$dangerous_vari abl e"
# Don't try this! It would hang the script.

# The docunent author is aware of no useful applications for
#+ setting a variable to the contents of a binary file.

exit O

Notice that a buffer overrun does not occur. Thisis one instance where an interpreted language, such as Bash, provides
more protection from programmer mistakes than a compiled language.

Command substitution permits setting a variable to the output of aloop. The key to thisis grabbing the output of an echo
command within the loop.

Example 14-2. Generating a variable from aloop
#1 / bi n/ bash

# csubl oop. sh: Setting a variable to the output of a | oop.

variablel="for i in1 2 3 45
do

echo -n "$i " # The 'echo' command is critical
done” #+ to conmand substitution.

echo "variabl el = $vari abl el" # variablel = 12345

i =0
vari able2="while [ "$i" -1t 10 ]
do
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echo -n "$i " # Agai n, the necessary 'echo'.
let "i += 1" # | ncrenent.
done’

echo "vari abl e2 = $vari abl e2" # vari able2 = 0123456789

exit O

Command substitution makes it possible to extend the toolset available to Bash. It is simply a matter of writing a program or
script that outputsto st dout (like awell-behaved UNIX tool should) and assigning that output to a variable.

#i ncl ude <stdio. h>
[* "Hello, world." C program */

i nt main()

{
printf( "Hello, world." );
return (0);

}

bash$ gcc -o hello hello.c

#! / bi n/ bash
# hel |l 0. sh

greeting="./hell o
echo $greeting

bash$ sh hel |l o. sh
Hel | o, worl d.

= The$(COMMAND) form has superseded backticks for command substitution.

out put =$(sed -n /"$1"/p $file)
# From "grp.sh" exanpl e.

Examples of command substitution in shell scripts:

1. Example 10-7
2. Example 10-25
3. Example 9-23
4. Example 12-2
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Example 12-15
Example 12-12
Example 12-38
Example 10-13
Example 10-10
10. Example 12-24
11. Example 16-7

12. Example A-17

13. Example 28-1

14. Example 12-32
15. Example 12-33
16. Example 12-34

© 0N WU

Notes

[1]  For purposes of command substitution, acommand may be an external system command, an internal scripting builtin,
or even a script function.

Prev
System and Administrative Commands

I
o
3
o}

Next
Arithmetic Expansion

=
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Advanced Bash-Scripting Guide:
Prev Chapter 12. External Filters, Programs and Commands Next

12.8. Math Commands

" Doing the numbers'
factor

Decompose an integer into prime factors.

bash$ factor 27417
27417: 3 13 19 37

bc, dc
These are flexible, arbitrary precision calculation utilities.
bc has a syntax vaguely resembling C.
dc is stack-oriented and uses RPN ("Reverse Polish Notation").

Of the two, bc seems more useful in scripting. Itisafairly well-behaved UNIX utility, and may therefore be used in a
pipe.

Bash can't handle floating point calculations, and it lacks operators for certain important mathematical functions.
Fortunately, bc comes to the rescue.

Here isasimple template for using bc to calculate a script variable. This uses command substitution.

vari abl e=$(echo " OPTI ONS; OPERATI ONS' | bc)

Example 12-32. Monthly Payment on a Mortgage
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#! / bi n/ bash
# mont hl ypnt . sh: Cal cul ates nonthly paynent on a nortgage.

# This is a nodification of code in the "ntalc" (nortgage cal cul at or) package,
# by Jeff Schmi dt and Mendel Cooper (yours truly, the author of this docunent).

# http://ww. i bi blio.org/pub/Linux/apps/financial/ncalc-1.6.tar.gz

echo
echo "G ven the principal, interest rate, and term of a nortgage,"
echo "cal cul ate the nonthly paynent."

bott om1. O

echo
echo -n "Enter principal (no conmas)

read pri nci pal

echo -n "Enter interest rate (percent) " # If 12% enter "12", not
read interest r

echo -n "Enter term (nonths)

read term

i nterest_r=%$(echo "scal e=9; $interest_r/100.0" | bc) # Convert to deci nal
# "scal e" determ nes how many deci mal pl aces.

i nterest_rate=$(echo "scal e=9; S$interest r/12 + 1.0" | bc)

t op=$(echo "scal e=9; $principal *$interest_rate$ternt | bc)
echo; echo "Pl ease be patient. This nmay take a while."

let "nonths = $term- 1"

# = ———
for ((x=$nonths; x > 0; x--))
do
bot =$(echo "scal e=9; $interest_rater$x" | bc)
bott on$(echo "scal e=9; $bottom+$bot" | bc)
# bottom = $(($bottom + $bot"))
done
) oo -cococo-—CcococoocSocoScooCSocSSCoS-SCoSCScoCcoo-SocoScooCSCcoSCoSScoSoooSoooos

# Rick Boivie pointed out a nore efficient inplenentation
#+ of the above | oop, which decreases conputation tine by 2/3.

# for ((x=1; x <= $nonths; x++))

# do

# bottone$(echo "scal e=9; $bottom* $interest_rate + 1" | bc)
# done

# And then he cane up with an even nore efficient alternative,
#+ one that cuts down the run tinme by about 95%

# bottonr {
# echo "scal e=9; bottone$bottom interest rate=$interest rate"
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# for ((x=1; x <= $nonths; x++))

# do

# echo 'bottom = bottom* interest _rate + 1'

# done

# echo ' bot t on

# } | bc # Enbeds a 'for | oop' within comand substitution.
# e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

# let "payment = $top/ $bottont
paynment =$(echo "scal e=2; $top/ $bottont | bc)
# Use two decimal places for dollars and cents.

echo

echo "nonthly payment = \$$paynent” # Echo a dollar sign in front of anount.

echo

exit O

# Exerci ses:
# 1) Filter input to permt commas in principal anount.

2) Filter input to permit interest to be entered as percent or deci nal

#
# 3) If you are really anbitious,
# expand this script to print conplete anortization tables.

Example 12-33. Base Conversion

HHHHHH R PR R R R R R R R R R R R R
# Shell script: base.sh - print nunber to different bases (Bourne Shell)

# Aut hor . Heiner Steven (heiner.steven@dn. de)
# Date : 07-03-95
# Cat egory . Desktop

# $ld: base.sh,v 1.2 2000/02/06 19:55:35 heiner Exp $

HUHHHHA R H