Beginners Bash Scripting
for Fun and Profit

Before we go any further:
Yes, | know, running
Bash on Ubuntu on Windows
IS NOW
a thing...

Finally, the power of Unix tools
combined with an OS
containing the richest soup of
malware, together at last




What is scripting?

Doing the same thing over and over again?

Make It a script...

- Save time typing
- Reduce errors

- Improve efficiency

Maybe ac

Maybe ac

C

C

It to startup eg rc.local?
It to cron?

A substantial proportion of Linux Is scripts!

- find /usr/bin -print@ |xargs -0 file |grep script
- ls -al /etc/init.d



How do | start?

* Anything you type at the commandline can be run as a script...
- Create the file, and don't forget the sha-bang to set the interpreter:

e vi myscript.sh
- Add the commands you want to run (see next pages)
- No compilation is necessary
- Use bash -x to see explicitly what's happening during execution
- Make it executable:
e chmod +x myscript.sh

— Store it somewhere accessible and appropriate

e sudo chown root:root myscript.sh
e sudo mv myscript.sh /usr/local/bin

- There are literally hundreds of worthy tutorials available on the web.



Example First Script

» Start with a sha-bang, then go for it...

#!/bin/bash
7

# My first script by DIJK
i

echo "Hello World!'!"

exit 0O



Example Second Script

H

#!/bin/bash
My second script by DIJK

A nice little enhancement to top

H oH H H H

SPACER=" - = = = = = = = = m e e e e

watch --color -n0.5 "\

sensors | egrep '~Core'; \

echo $SPACER: \

brep MHz /proc/cpuinfo | \
awk '{ print \$4 }' | \
sort -rn | \
sed s/\.000%// | \
xargs echo -n; \

echo \" MHz\": \

echo $SPACER: \

top -bnl”



Host lookup - just the IP, thanks

I /bin/bash
Llookup shell script by DIK

returns just the address of a host, or an error

HoH H H H H

[s#E=111]] {\
echo "$0 needs 1 and only 1 parameter!" >&2 && \
exit 99; \

}

HOST=$1

"host $HOST >/dev/null 2>&1 || { \
rc=$? && echo host $HOST not found... >&2 && \

exit $rc; \

}
host $HOST |grep "has address" |cut -d\ -f4

exit O



Something useful: mylame

 Lame ain't an mp3 encoder
- Well actually, it is now.

 Lame can only turn one wav file into an mp3 at a time.
— lame *.wav #doesn't work!!!

* We can write a script that accepts multiple arguments,
Invokes lame for each one, additionally ensures -h is
specified for high quality, and accepts any other
options we provide

» A good script is indistinguishable from programming!



Mylame.minimal

#!/bin/bash
#

# mylame by DJK (minimal version)
#

# search for options that aren't .wav files
“for f in "$@" ; do
* 1if echo "$f" |egrep -gqiv "\.wavs$"; then
OPTS+="
OPTS+=¢f
fi
done

# encode the wav files
"for f in "$@"; do

echo "$f" |egrep -gqi "\.wav$" && lame -h $OPTS "s$f"
done

exit $?



mylame.full

L]

LR

-

-

#!/bin/bash

#

# mylame by DIK (full wersion)

#

# 2016-82-05 First release

#

# Converts multiple wav files to mp3 using Llame in high quality mode
# set default lame option to always use high guality mode

DEFAULTOPTS=-h
OPTS=5DEFAULTOPTS

echo "mylame running with args »\"&Ey""

# search for options that aren't .wawv files
for f in "%@" ; do
if echo "5f" |egrep -wvgi "\ .wav$"; then
OPTS+=" '
OPTS+=5%T
Fil
# support the -h and --help options for mylame usage
if [ xx--helpxx == "xxS{f}lxx" -0 xx-hxx == "xx%{T}xx" 1; then
echo "mylame by DIK. Conwverts multiple wavfiles to mp3 using lame
echo "Usage: mylame [-h|--help]l [lame optls]] wavfilel[s]"; echo
exit @;
fi
done
# encode the waw files
GOTONE=FALSE
ERRORS=8
SUCCESSES=0
for f in "3%@"; do
if eche "Sf" |egrep -qi "% .wav3"; then

GOTOME=TRUE

echo; echo "Running: lame $0PTS Yy "$fy""
lame $0OPTS "S{f}"
# Count errors and SUCCESSES
if [ $7 -eq @ ]; then
SUCCESSES=%( ({SUCCESSES + 1))
else
ERRORS=%( (ERRORS + 1)}
fi
fi
done
if [ $GOTOME == FALSE ]; then
echo "No wav files specified!"; echo
exit 1
fi
echo; echo -n "Done. $SUCCESSES file(s) successfully processed"
if [ $ERRORS -ne & ]1; then

echo "
exit 1
fi

and $ERRORS erroris) reported”; echo

echo;
exit 0

echo;

SDEFAULTOPTS"
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DEFINITIONS

COMMAND LINE ARGUMENTS

This card describes version 2.02.0 of bash.

Several typefaces are used to clarify the meaning:

= Serifa Bold is used for computer input.

® Serifs Jtalic is used to indicate wser input armd for
syntactic placeholders, such as vanabls or cma.

= Serifa Roman is used for explanatory text.

Elank = geparatar between words. Blanks consist of one
ar more spaces amdfor tab characters. In additiomn,
words are terminated by any of the following
characters:

;B ()] <> space tabnewline

command - a series of wards.

list = one or more pipslines. Can be separated by ;, &,
&&, Il and opticnally be terminat ed by ;, &.

n = an integer,

name — g variable, alias, function or command name,
keywad — a reserved word in the bash language.

Keywords are special only after a ; or newline, after
anothar keyword, and incertain other contexts.

mt — @ bash pattern See Patterns.

pipeling = a command or multiple commands connected
by a pipa ().

string — a collection of characters treated as a unit.
suletituton = the process of replacing parts of the
command line with differert text, eg, replacing a
varable with its walue. bash pedarms many
substitutions. This card lists them in the order they are
perormed.

wad = a ganaric argument; a word. Ouoting may be
necessary if it contains special characters.

This referems card was written by Arnold Robbins. We
thank Chet Ramey (bash’s maintainer) for his help.

OTHER SSC PRODUCTS:
Specialized Systems Consultants, Inc.
(206) FOR-UMIX/(206)782-T733
FAX: (208)782-7191
E-mail: sales@ssc.com
URL: http://www. ssc.com

Linux Journal—The Premier Linux Magazine
Technical Books and CDs
SAMBA: Integrating UNIX and Windows
Shell Tutorials, KSH Reference
VI & Emacs References, V1 Tutorial

RESTRICTED bash
If bash is imvokad as rbash, or with the =y option, it is
restrictad. The following actions are mot allowed in a
restricted shell:

changing dirsctory with ed

setting or unsetting 8§ HELL or SPATH

using pat h names for commands that contain /
using a path name that contains / far the . command
importing functions from the environment

parsing SSHELLOPTS at startup

redirecting output with any of >, =, <>, =&, &>, or >>
using exec to run a different command

adding or daleting built-incommands with enable
using command -pto bypass arestricted SPATH
using set +r or set 40 restricted

These restrictions are in effect after executing all
startup files, allowing the author o the startup files full
control in setting up the restricted snvironment. (In
practice, restricted shells are mot used much, as they
are difficult to set up corractly.)

bash accepts the one letter options to set and the
additional one letter and GMNU-style long options shown
below.

% bash [options] |args]

- ends opbon procassing
- ends opton procassing
— cmd axecuta omd (default reads

command from file named in
first antry of args and found via
path search)

=D prnt all double gquoted strings
that are pmeceded by a § to

stdout. This implies -p, no
commands are executad

- zet intaractive mode

=T =at rastricted mode

=8 read commands from stdin
{default)

——-dump-po-strings =same as =D, but output in GNU

gettext format

==dump-strings zame as =D

==halp display a help message and exit
successiully

—-login act like a login shell

—-noediting do not use the readline library
to read commands when
intaractiva

==noprofile do not read any of the
initalization files. Sea
I rwocation And Startup, below

—-nore do not read fbashre if
interactive. See Invocafion And
Startup, below

—=posix follow the IEEE POSIX 10032
standard

——refile fie use fle instead of “bashre if
intaractiva

—=restricted SAme as =r

—-verbose same as set v

——version prnt wversion information on

stdout and exit successfully

@ Copynght 1999 Specialized Systams Consultants, Inc.,
F.O. Box 55549, Seattle, WA 98155-0549.
All Rights Hasarvad.

Error Re porting

If vou find an errar in this reference and are the first to

report it we will send you a free copy of any of our
referemes. Please write, or send slectronic mail to
bugs@ssc, com.

INVOCATION AND STARTUP
There ara five ways that bash runs: normal interactive,
normal non-mteractive, as sh, in POSIX mode, or
imvoked via rshd.

1. Normal interactive: Login shells run commands in
fete/profile. The first of “/.bash profile, "/ bash login,
and “/.profile that is {found is executed This stage is
skipped if —-noprofile is used.

Upon log out, bash runs “.bash_logout if it exists.

Interactivea mon-login shells executs “Lbashre, if it

exists. The —-refile #ile option changes the file that is
used

Z. Normmal rmon-interactive: Non-interactive shells do
vanable, command, and arithmetic substitution on the
value of SBASH ENV, and if the result names an
existing file, that file 15 executed

_|NVOO&T|O‘N AND STARTUP (continued)
3. Iwoked as sh: Interactive login shells read and
axecute /etc/profile and /profile if they exist. These
files are skipped if —-noprofile is used Interactive
shells expand SENV and execute that file If it =dsts,
Non-nteractive shells do not read any startup files.
After the startup files are executed, bash enters POSIX
maoda.

4. POSIX mode: When star ted with ==-posix, interactive
shells expand SENV amd execute the given fila. No
othear startupfiles are read

5. Iwoked wia rshd- If run from rshd and not ivoked as
sh, bash reads /. bashre. The —=norc option skips this
step, and the ——pefile cption changes the file, but rshd
usually does not pass these options on to the shell it
iwokas.

If SSHELLOPTS exists in the environment st startup,
bash enablas the given options.

PROMPTING
When interactive, bash displays the primary and
secondary prompt strings, SPS1 and $PS2. bash
expands the following escape saquences in the waluas
of these strings.

an ASCI BEL character {(octal 07)

the datein "Weekday M onth Day" format

an ASCI escape character {octal 033)

the hostname up to the first dot (.)

the full hostname

a newline

a carriags returmn

the name of the shell ( basename of 50)

the time in 24-hour HH:MM:58 format

the time in 12-hour HH:MM:55 format

the user's username

the version of bash (e.g., 2.02)

the versionand patchlewval of bash (eq., 2.02.0)
the current wor king directory

the bazename of the current wor lking directory
the history number of this command

the command number o this command

a # if the effectwe UID is 0, otherwise a §

GR-SE4EAFGREREG AR

e the time in 12-hour am/pm format

W a backslash

\rinn the character carresponding to octal value nnn
Al start a sequence of non-prnting characters

\] and a sequence of non-printing characters

The history number is the number of the command in
the history list, which may include commands restored
from the history file. The command number is the
number of this command starting from the first
command run by the current invocation of tha shell.

The default value of PS1 is “\s=\w\$ "




HISTORY SUBSTITUTION

QUOTING

VARIABLE SUBSTITUTION

Histary expansion is similar to esh's. It is enabled by
default in interactive shells. History exmnsion
happens bafore the shell breaks the input into words,
although cuoting is recognized and guoted test is
treat ed as one history “word”.

Histary substitution is performed on history svents,
which consist of an event designator (which previous line
to start with), a ward designator {which weord from that
line to use, starting with zero), and one or mare
optional modifiers (which parts of the words to use).
Colons separate the three mrts, although the colon
between the svent designator and word designator
may be omitted when the wor d designator begins with
8 * - or%. Each modifier is separated fran the next
one with a colon. The histchars variable specifies the
start-of history and guick substitution characters, and
alzo the comment character that indicates that the rest
of a line is a comment. The previous command is the
detault event if no event designator is supplied.

The event designator s are:
! start ahistory substitution

In command lina n

l-n current line minus n (o previous)

1 the previous command

lstr most recent command line starting with
=tr

17=226]7) most recent command line containing str

14 the entire command line typed so far

“old “naw" fquick substitution: repeat last command

changing o/d to mew
The wor d designator s are:

0 the zero'th word (command name)

n word

. the first ar gument, i.e., word one

5 the last argument

H the word matched by the most recent
17517 search

sy words x through . =Y is short for O-y

* words 1 through t he last (like 1-5)

n* words n thr ough t he last (like n=§)

= words n thr ough t he next to last

The modifiers ara:

-] remove all but the suffix of a flename

g make changes globally, use with s
modifiar, below

h remove the last part of a filename,

leaving the “head"”

P print the command but do not execute it

q guote the genarat ed t ext

r ramove the last suffix of a filename

s/ oldfnsw/ substituta new for old in the text. Any
delimiter may be used. An & in the
replacament means tha value of old. With
empty oid, use last oid, or the most recent
1?=tr? search if there was no previous oid

t remowva all but the last partof a filename,
leaving the “tail”

x guote the gensrated text, but break into
wor d= at blanis and newline

& repeat the last substitution

Ao quote single character o
old style command substitution
"L text treatedas a single argument, doubla

gquotes removed; wariable, command and

arithmetic substitutions performed;

use \toquote §,\, ", and *

lika "...", but locale tr arslation done

text treatedas a single argument, singls

gquotes removed; text between quotes

leftalone, cannot include

5.0 text treatedas asingle argument, § and
single quotes removed:; no substitutions
performed; ANSI C and additional
EECAPE EEqUEeNces Processed:

\a alert ( bell) \wr vartical tab

‘b backspace et octal value ddd
A form feed \xhhh  hex value hith
‘n  newline W backslash

\r carriage return. \e
A1+ horimntal tab

ascape, not in ANSI O

ALIASING

alias name=value ...

Aliases are expanded when a command is read, mot
when executed Alias names can contain any non-
zpecial character, not just alphanumerics, except for =
Alias expansionis done on the first word of a command.
If the last character of the replacement text iz a blamk,
then the next word in the command line is checked for
alias expansion Aliases can even be used to redefine
shell keywords, but not in POSEY mode.

BRACE EXPANSION
Brace exmnsion is similar to esh's. A word must
contain at least one unquo ted left brace and comma to
be exmnded bash expands the comma-separated
items in order, the result iz not sorted HBace
expan=ions may be nested. For exampla:

3 mkdir fusrf{gnu,locallsre, bin lib}

TILDE SUBSTITUTION
- substitute SHO ME

CL=er substitute wser's home directory

"+ substitute SPWD

"= substitute SOLDPWD

B substitute S{DIRSTACK[n]} A leading +

or = is allowed: negative walues count
from the end of the stack

Tilde substitution happens after alias expansion. It is
done for wards that begin with -~ and for wvanable
assignmeant.

In varahle assignments, it is also dons after a : in the
valua. Tilde substitution is done as part of word
expansion. This means for ${name op ward}, wad will be
checked for tilde substituton, but only if the opemation
requires the value of the right-hand =side.

ARITHMETIC EVALUATION

Sname refarame to shall vadable nams
S{name} use braces to delimit shell varable name
S{name=woad }

u=e varabls name if sat, else usa wrd
S{name=woad}

as above but also set name to wad
S{nameTwad}

use name if set, otherwisze print word and

axit linteractive shells do not exit)
S{name+ wad }

use word if name is set, otherwise use

nothing

S{name[n] } element n in amay nams

S{#pams)} length of shell variable name
S{#name[*]} number of elements in aray name
S{#name{@]} number of elements in aray name

S{name#mt} remove shortest leading substring

of name that matches

S{name#frt} remove longest leading substring

of name that matches st

raemove shortest trailing substring

of name that matches st

S{nameHHmt}
remove longast trailing substring
of name that matches st

S{namestart}

S{names=tartlength}
length characters of name starting at
start (counting from 0); use rest of
value if no length. Negative start
counts from the end. If namsais * or @
or anarray indexed by * or @, start
and length indicate the array index and
count of elements. start and length can
ba arithmetic exprassions

S{namalpattemistring)
wvalue of name with first match of pattern
replaced with =string

S{namalpattern}
wvalue of name with first match of pattern
delat ad

S{nameallpattern/string}
wvalue of name with everymatch of
pattern replaced with string

S{namel#patterndstring}
value of name with match of pattern
replaced with =string; match must occur
at beginning

S{namel%pattern/string}
value of name with match of pattern
replaced with string; match ocours at end

S{name¥mt}

Mote: for = =, 7, and +, using name: instead of name
tests whether name is set and non-NULL; using nams
tasts only whether names is sat.

For #, #8, %, %%, /, //, /# and /%, when name is * or @
or an array indexed by * or @, the substring or
substitntionopamtionis applied to each elemeant.

Arithmetic evaluation is done with the let built-in
command, the ({..)) command and the $(..))
expansionfor producing the result of an exprassion.

All arithmetic uses long integers. Use typaset =i to get
integer wariables. Integsr corstants look like [base#]n
where hase iz a decimal number betwean two and 64,
and n is in that base. The digits are 0-9, a-z, A-Z, _and
@ A leading 0 or Ox denota octal or haxadecimal.

The following operators ased on O, with the same
precedermce am associativity, are avalabla.

+ - unary plus and minus

[ logical and bitwise negation
il exponentation (notin C)
. f % multiply, divide, modulus
+ = addition, subtraction

e B left shift, right shift

= €= = compansons

= = equals, not equals

-3 bitwrise AND

. bitwise XOR

| bitwise OR

Bele logical AMD, short cirocuit
I logical OR, short circuit
7 in-line conditional

= += —= *= /= %= Bi= |= = <<= 3=

assignmeant operator s

Irside let, {{...)), and 5i{(...}), vadable names do not need
a5 to get their values.

COMMAND SUBSTITUTION

new form
old form

${command)
" command”

Bun command, substtute the results as arguments.
Trailmg newlines are remowed. Characters in S5IFS
separate words (see Field Splitting). The new form is
preferredfa simpler quoting rules.

S{{=xpression)) arithmetic substitution

The sexpression i evaluated, and the resultis used as an
argument to the current commarnd.

PROCESS SUBSTITUTION

cmd «(lis 1) >{list2)

Buns list! and list? asyrmchromusly, with stdin and
stdout respectively connected via pipes using fifos or
files in /dew/fd. These fils names bacome arguments to
cmd, which expacts to readitsfirst ar gument ard write
its second. This only works if you have /dev/fd a fifcs.

FIELDSPLITTING

Ouoted  test becomes ona word. Otherwise,
occurrences of any character in SIFS separate words.
Multiple whitespace characters that are in $1FS do mot
delimit empty wards, while multiple non-whitespace
characters do. When SIFS is not the default wvalue,
sequences of leading and trailing SIFS whitespace
characters are removed, and prntahls characters in
8IFS surrounded by adjacent SIFS whitespace
characters delimit fislds. If SIFS is MNULL, bash doas
not do field splitting.




PATTERNS

PRE-DEFINED VARIABLES

7 matc hsingle character in filename
. match 0 or more charact ers in filename
[chars] match any of chars

{pair separatedby a — matches a rangs)
matchany except chars
matchany except chars

[Ichiars]
[‘chars]

If the extglob option to shopt is set, the following
axt endsed mat ching facilities may be usad.

H pat-list) optionally match any of the patterns

*{ pat-li=t) match 0 or more of any of the patterns
+(pat-list) match 1 or more of any of the pattarns
@ pat-list) match exactly 1 of any of the patterns
W pat-list) match anything but any of the patterns

pat-list is a list of ore or more mtterns semarated by |

Tha POEIX [[=c=]] and [[.c.]] notations for same-weight
characters and collating elements are accaped The
notation [[:class:]] defines character classes:

alnum  alphanumerc lower lowercase
alpha alphabetic print printable
blank  space ortab punct punctuation
entrl control space  whitespace
digit decimal upper uppercase
graph ron-spaces xdigit hexadscimal
Three shopt options affect pattern mat ching.
idotglob include files whose names begin with .
nocaseglob  ignore case when mat ching
nullglob remove patterns that don'tmatch

When expanding filenames, . and .. are ignored,
filenames matching the patterns in SGLOBIGNORE are
alzo ignored and a leading . must be suppliad in the
pattarn to match filenames that begin with . .
Howevear, setting GLOBIGNORE enables the dotglob
option. Include .* in GLOBIGNORE to get the default
behawvior.

VARIABLE NAMES
Vanable namas are made up of lettears, digits and
underscores. They may not start with a digit. There is
no limit on the length of a varnable name, and the case
ofletters is significant.

VARIABLE ASSIGNMENT
Assignments to integer variables undergo arithmetic
avaluation. VariaHe assignments hawve one of the
tollowing forms.

mame=wwrd  set name to word
namelindex] = word
=at alement index of array rame to word
name={woad ...)
=at indexad array name to wards
name = [num]=word ...}
=at given indices of array name to woras

Sn use positional parametern, n<9

S{n} use positional parameter n

5+ all positional parameters

S& all positional parameters

"5 equivalent to "§1%52 .."

"5 aquivalent to "§1" "§2* .

S# number of positonal parameters

8- options to shall or by set

57 value retumed by last command

85 process number of current shall

]| process mumber of last background
cmd

5 name of program in environment at
startup. Value of last positdonal

argument in last command. Name of
changed mail file in SMAILFATH
anables usa of sngle-waord
commands to match stopped jobs for
foregrounding. With a walue of exact,
the word must exactly match the
command used to start the job. With
a value of substring, the typed word
can be a substring of the command,
like %?string

full file name used to irvoke bash

in normal non-mteracive shells only,
value is wvanahle, command and
arithmetic substituted for path of
startup file (See |mvocation And
Startup)
SBASH VERSION
SBASH VERSINFO[0]

Sauto_resume

SBASH
SBASH ENV

tha versionof bash
the major wersion number

[releasa)

SBASH VERSINFO[1] the minor wersion numbear
(wersion)

SBASH VERSINFO[2] the patchleval

SBASH VERSINFO[3]
SBASH VERSINFO[4] the releass status

SBASH VERSINFO[5] same as SMACHTYPE
SCDPATH search path for ed command
SDIRSTACK[*] array wanahle containing the pushd
and popd directory stack

in interactive POSIX mode shells, or
when imroked as sh, value is varabls,
command and arithmetic substituted
for pathof startup file

the effective user id (readonly)

default editor for the fo command (no
default valus)

colon-saparat ed list of suffixe=s giving
the set of filenames to ignore when
doing {filename completion using
readline

colon-separatedlist of patterns giving
the set of filenames to ignore when
doing patternmatching

readonly array vanable with the list
of groups the user belongs to
characters that control
history  (default:  1°8).
Substitution

the build version

SENV

SEUID
SFCEDIT

SFIGNORE

SGLOBIGNORE

SGROUPS[*]

Shistchars csh-style

See History

__ PRE-DEFINED VARIABLES (continued)___

SHISTCMD history number o the cumrent
command

SHISTOCONTROL with a value of ignorespace, do mt
enter line= that begin with spaces
into the history file. With a value of
ignoredups. do not enter a line that
matches the previous line. Use
ignoreboth to combine both options

SHISTFILE where command history is stored

SHISTFILESIZE maximum number d lines to keep in
SHISTFILE

SHISTIGNORE colon-separated list of patterns; if the
current line mat ches any of them, the
line is not entered in the history file.
& rempesents the last history line.
Patterns must match the whole line

SHISTSIZE number of previous commands to
keep awvailable while bash is running

SHOME home directory for ed command and
walue used for tilde expansion

SHOSTFILE file in farmat of /etc/hosts to use for
hostname complstion

SHOS TNAME name of the current host

SHOSTTYPE string describing the current host

SIFS fiald se parator = (space, tab, newlina)

SIGNOREEOF  for interactive shells, the number of
consecutive EOFs that must be
entered bafore bash actually exits

SINPUTRC name of readline startup file,
overrides “Linputre

SLANG namesa of current lacals

SLC ALL current locale; owerrides SLANG and

other SLC_wvariables

currant locale for character collation,
inchides sorting results of filename
EXENsion

current locale for character class
functions (s=a Patterns)

SLC MESSAGES current locala for tramslating 8"

strings

$L.C_COLLATE

$LC CTYPE

SLINEND line numbear of line being execut ed in
scnpt ar function

SMACHTYPE a string in GNU cpu-company-sypstem
format describing the machine
running bash

SMAIL nams of a mail fila, if any

SMAILCHECK check for mail every n seconds (B0
dafault)

SMAILPATH filenames to check for new mail; uzes
: separatar; flename may be followed
by Tmessage; 5 in message is
matched mail file name. Ovemidas
SMAIL

SOLDPWD previous wor king directary

SOPTARG value of last argument processed by
getopts

SOFTERR i set to 1, display errx messages
from getopts (default: 1)

SOPTIND index of last asgument processed by

getopts
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PRE-DEFINED VARIABL ES {continued)

S0STYPE string descibing the
opemEting systam  running
bash

SPATH command search path

SPIPESTATUS[*] array vanable containing exit
status values from processes
in the most recently executad
for egr ound pipeline

process id of shell'sparent
command to run before sach
prmary prompt
primary prompt
Ns=\v\S)
sacondary prampt string (=)
select command  prompt
string (#7)

tracing prampt string (+)
current wor king directory

sat each time it's referemead,
0— 32787

set by the select and read
commands

number of secords since shell
imrocation

name of this shell
colon-separated list of the
enabled shell options for set
_o

increment ed by one for each
sub-bash

format string for output of
time keyword Special
constructs introduced by %.

H[plllR

SPFID

SPROMPT COMMAND
P51 string
SP52
SPS3

P54
SPWD
SRANDOM

SREPLY
55 ECONDS

$SHELL
SSHELLOPTS

S5SHLVL

STIMEFORMAT

aelapsad secs
EARINL] usar CPU secs
%[plll]8 system CPUsecs
%P CPU parcent age
% % literal %

Optional p gives the pracision,
the number of digits after the
decimal point; it must he
between 0 and 3. Optonal 1
produces a longer format, in
the form MM mES . s

number of seaconds to wait
during prompt betors
teminating

the real user id (readonly)

STMOUT

SUID
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FUNCTIONS

Functions run in the same process as the calling script,
and share the open files and current directory. Theay
access their parameters like a script, via §1, $2 and so
on. 50 doss not change. return may be used inside a
function or . script. Functions share traps with the
parert script, except for DEBUG. Functions may be
recursive, and may bave local varnables, declared using
declare, local, or typeset. Functions may be exported
into the environment with export —f
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INPUT/OUTPUT

CONTROL COMMANDS

Radirections are done left toright, after pipes are set
up. Default file descriptors are stdin and stdout. File
descriptor = abowe £ are mar ked close-on-axec.

Berwrd sand stdout and stderr to word
>Bewerd sand stdout and stderr to word
[r]efile usa file for input

[n]=fis usa fle for output

[ ]=lfile like = but overridas noelobher
[n]==file like = but append to file if it exists
[n]e=file open file for read'write (default: {d0)
[r]<8erm duplicat e input file descriptor {rom m
[n]>8em duplicate astput file descriptor fromm
[ fe= close imput file descriptor

[n]>8—- close output file descriptor

[n]ecword

input comes from the shell script; treat a line with

ward as EOF oninput. If any of wad is quoted, no

additional processing is dons on input by the shell

Othearwise:

* dowvarnable, command, arithmetic substitutons

* ignor & escapad newlines

*use \to guote v, 5,7, and first character of word
[nleg=wad  as above, but with lsading tabs ignored

Of &> and >&, the first is prefarred It is egivalent to
= 281,

EXECUTION ORDER
All substitutions and /O redirections are perfamead
before a command is actually executad

bash maintains an intarnal hash table for caching
extarnal commands. Initally, this table iz empty. As
commands are found by searching the directories listad
in SPATH, thay are added tothe hash tahla.

The command search order is shell functions first, built-
in commands second, and extanal commands (frst in
the internal hash table, and then via SPATH) third.

SIGNALS AND TRAPS

Signal handling is done with the trap built-in command.
Tha wod argumeant describing code to execute upon
recaipt of the signal is scanned twice by bash; once
when the trap command iz executed, and again when
the signal is canght. Therefas it is best towse simgle
quotes for the trap command Traps are executed in
order of signal number. ¥You cannot change the status
of a signal that was ignored when the shall star tedup.

Traps on DEBUG happen after commands are execut ed.

Backgr ounded commands (those followed by &) will
ignore the SIGINT and SIGQUIT signals if the monitor
option is turned off. Otherwise, they inherit the values
of the parent bash.

CONDITIONAL EXPRESSIONS

BUILT-IN COMMAN DS

I pipaling
axecuts mipeline. If exit status was non-zero, exit
zaro. If eatstatus was zero, exit1

case word in [[{lpat I[lpat2]..) list 3 )... esac
axecuta [zt associat ed with et that matches ward.
Fiald splitting is not done for wod. mt iz a bash
pattern {see Pattemns). | is used to indicate an OR
condition. Use leading ( if case is inside ()

for name [in words] ; do list ; done
sequentially assign each word to name and execute
lst. I in words is missing use the positional
parameters

[fundtion] func () { list; }
define function func, body is list (see Functions)

if list1; then list2 [; elif list3 ; then =4 ]..|; else listh ] ; fi
if executing list! retums successful exit status,
axacuta s else ..

select name [in words] ; de list ; done
prnt amenu of words, prompt with P53 and reada
lina from stdin, saving it in SREPLY. If the lins is
the number of one of the words, set name to it,
otherwise set name to NULL, Execute hst. I in
words is missing use the positional paramsters.
bash automatically reprints the menu at the end of
the loop

time [-pl] pipeline
axacuta pipeline; print elapsed, system and user
times on stderr.
-p print times in POSIX format
The STIMEFORMAT wvarahle controls the format of
the output if —p is not used. bash uses the value
S$"\nreal\t%3R\nuser'\t %3 Mnsys\t %315 f there is
o value for STIMEFORMAT

until list 1 ; do list 2 ; done
like while but nagatethe terminationtest

while li=t ] ; do listZ ; donse
executa lstl. If last command in [=t] had a
successful exit status, ewecute (512 followed by
list 1. Repeat untl last command in (=t returns an
unsuccessful exit status

()
arithmetic avaluation, like let "_.."

[[expression]]
avaluate sxpression, raturn successful exit status if
true, unsuccessful i false (see Conditional
Expressions for details)

{ tist)
axecuta [ist in a sub-shell

{tist;}
executa [ist in the current shell

ARRAYS

Arrays in bash hawve no limits on the number of
alaments  Array indices start at 0. Array subscrpts
can ba arithmetic expressions. Array elements need
not be contiguous. bash does not have associative
arrays.
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Used with the [[...]] compound command, which does
not do pattern expansion or wor d splitting.

string true if string is not NULL

—a file true if file exists (—a is preferred)

=h fila true if file is a block device

= file true if file is acharacter davica

=d file true if file is a directory

=@ file true if file exists

—f fil= trus if file is a regula file

=g file trus if fils has set gid bitset

—(} file true if file groupis effective gid

=h fils true if file is a symbolic link

=k fila trus if file has sticky bit set

=L file true if file is a symbolic link

=1 string trus if string has non-zerolength

=N fle true if file exists and was modified since
last read

=0 aphion trus if option is on

=0 file true if fils owner is effective uid

=p file trus if file is a fifo (namad pipa)

=¥ file true if file is readabls

=5 fle true if file has mon-zerosize

=8 fila true if file is a sockat

~t filedes trus if filecks is a tarminal

-1 fil= true if fle has setuid bit set

-y fila true if file is writabla

=X fila true if fils is executable

=g string trus if string has zerolength

true if filel is newer than fileZ or fles
does not exist

Llel —-nt flez

file] =0t BleZ  true if file] is older than fileZ or files
does not exist
file] —af fled  true if Hl=] and /e are the same fila

string == patiern
true if string matches pattem
string 1= pattern
true if string does not match pattern
sringl < srings
true if string! is befae string?
sringl » srings
true if string! iz after string2
expl =@ exp2 true if expl equals exp?
expl —ne exps true if expl does not equal expd
expl =ltexp2 true if expl is less than exps
expl —gt expd true if expl is greater than expl
expl =le exps  true if expl iz less than or equal to expl
expl —ge expl true if expl is greater thanor
aqual to expd
(expression)  true if expression istrue, for grouping
| expression true if expression is falsa
exp] Bele exp? true if exp! AND exps are trus
expl Nexps  true if expl OR exps istrue

If fle is /dew/ fd/n, then, if there is no /devw/fd diectory,
file descriptor n is checkad. Othearwise, the real
{dew/fd/n fila is checked. Linux, FreeBSD, BSDVOS {and
maybe others) retwn info for the indicated file
descriptar, inst ead of the actual /dev/fd device file.

Both && and N are shat circuit Operands of
comparson operators undergo arithmetic ewvaliation
For == and =, quote any part of pattern to treat itas a
string.

These commands are executed directly by the shell
Almost all accept == to mar k t he end of options.

. file

source s
read and execute commands from file. It
arguments, savwe and restore positdonal params.
Search SPATH; if nothing found, loock in the current
diractary
null command; returns 0 axit status
see test

alias [-p] [nama[=value] ]
create an alias. With no arguments, pront all
aliases. With name, print alias value for name
-p prnt alias befor & sach alias

by [jabid]
put jobid in the backgr ound

bind [-m map] [-lpPsSvV]

bind [-m map] [=g func] [=r keysag] [-u func]

bind [=m map] =f file

bind [—m map] keysequiunc
display and/or modify readline function and key
bindings. The syntaxis same as f & Linputre

-f iz read new bindings from #ls

=1 list the nameas of all readline functions

—Mmar  usea the keymap map

-p list readline functions and bindings
for re-reading

=P list readline functions and bindings

=i func show which keys imrole func

=Y keveeg  remove bindings for keyseg

-5 list readline key sequences and macros
for re-reading

=5 list readline key sequences and macros

=1 func remove key bindings for func

- list readline variable names and values
for re-reading

=V list readline variable names and values

brealk [n]

exit from enclosing for, while, until or select loop.
If 1 is supplied, exit from n'th enclosing loop

builtin sheil-builtin [ args .|
exacute shel-builtin with given args and retum
status. Useful for the body of a shell function that
redefines a built-in, a.q., cd

ed [-LP] [dir]
change cument directory to dir (SHOME default).
Do directory path search using value of SCDPATH

=L use logical path for ed .., SPWD ( default)
-p use physical path for ed .., SPWD
If bothare given, the last one on the command line
wins

ed [-LP] =

change current directary to SOLDPWD
command [-pwV| name [arg ...]
without —yw or =V, execute name with arguments arg

-p use a default search path mot SPATH
=7 prnt a one word descriptionof name
=V print a verbose descriptionof name

continue [a]
do next iteration of enclosing for, while, until or
select loop. If n is supplied, iterate n'th enclosing
loop
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BUILT-IN COMMAN DS (confinued)

BUILT-IN COMMAN DS (continued)

BUILT-IN COMMAN DS (continued)

BUILT-IN COMMAN DS |confinued)

declare [tafFirx| [-p] [name[=vaius]]

typeset [tafFirx] |-p] [name]=valus]]
set attributes and wvalues of wvanables. Inside
functions, create new copies of the varnables. Using
+ instead of = turns attributes off. With no names
or attributes, prnnt ewvery wvanable’s name and

attributes

=a name is an array

~f gach name is a function

-F don't show function definitions (bodies)

=i name is an integer; arithmetic
evaluationis done upon assignment

-r mark names readonly

-X mark names for export

dirs [—=clpv] [+n] [=n]
display the directory stack

11 show n'th entry from left, n 20

-] show n'th entry from dght, n =0

- clear the directory stack

-1 print alonger format listing

=-p print the stack one entry per line

-V prnt the stack one entry perline, with

index numbers
disown |-ar] [-h] [iob ...]
with no options, remova named jobs from the table
of active jobs

-a remove or mar k (with =h) all jobs

~h mark each job to ot recaive a SIGHUP
when bash terminates

=T use with =h to mar k just running jobs

echo [—eEn] [waords]
echo words; == is not special

— expa nd ‘-escapes (sea echoll))
-E never expand \-escapas
-n don’toutput trailing newlina

printf is more portahble

enable [—adnps] [—ffls] [name ...]
enable and disable shell built-ins, or load and
unlead new built-ins from shared libmary files.
Disabling a dlt-in allows use of a disk file with the
same name as a built-in

-a prnt all built-ins, with their status

—-d delate a huilt-in loaded with =f

=f fila load a new built-in name from file

-n disable name, or print disable d built-ins
with no names

-p prnt enabled bult-ins

-5 prnt only POSLX spacial built-ins

ewal [words)
evaluate words and execute result

exec [—a name] [=¢l] [words]
execute words in place of the shell. If redirectons
only, change the shell's open filas

-8 use name for argwl0]
= clear the environment first
=1 place a = on argw[0] (like login(1))
If the exec fails, non-interactive shells exit, unless
the shopt option execfail is sat
exit [n]

exit with returnvalue n. Use 57 fnon
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export [-fnpl [name[=value] ...]
with no arguments, prnnt names and wvales of
exported vanables. Otherwise, export names to the
environment of commands

-1 names refer to { uictiors
=n stop exporting each name
-p prnnt export befor e each varabla

fc |=a editor][-nlr[Grst [iast]]
prnt arange of commands from first to last from last
SHISTSIZE commands
-8 mun editor f supplied; if not, use fist of
SFCEDIT, SEDITOR. or vi on
commands; execute results)

=1 list on standard output inst ead of editing
-1 don't print line numbers
-r reverse ader of commands

fo =g [old=naw] [command]
substitute new for old in command {or last command
if no command)am executethe result

fg [jokid]
put jolnd in the for eground

getopts optstring name [arg ...]
parse parameters and options (see bash(1))}

hash [-x] [-p file] [mams]
with no arguments, print the hash tahle contents,
giving hit count and file name

=P fis entar fils for name in the hash tahla

=r clear the intanal hash tahle

Assignment to SPATH also clears the hash table
help [patrarn]

prnt help. With pattern, print help about all the
commands that match patiern

history [n]

history —anrw [fils]

history [-c]

history -parg [...]

history -s =g [...]
with no optons, prnt the command history. An
argument of n prints only n lines. If suppliad, use
file inst ead of SHISTFILE

-a append new history lines to history fila

- clear the history list

-n readnew history lines in the fils into the
internal history list

-p perform history substitution and pnnt
the results

-r replace internal history with content=s of
history file

=8 place the argz into the histary list
for later use

=T writa the intarnal history to the file

jobs [=lnprs] [iohid ...]
johs —x command [args ...]
list information a bout jobs

-1 also list process id

=T only list stopped or exited jobs

=-p only list process gr oups

=¥ only list running jobs

=5 only list stopped jobs

=X replace any jobid in the command line

with the corresponding process group LD,
and execute t he command

kil [=sig] jotid ...

kill [-g signame] |=n signum) jobad ...
send SIGTERM or given signal to named jobids.
Signals are names listed in /uwsr/indude/signalh
with or without the prefix '""SIG". Stopped jobs get
a SIGCONT first if sig is either SIGTERM or
SIGHUP

il -1 [sigs ...
list =ignal names and/or numbers. If =g is a
numerical exit status, mint the signal that killed the
Process

let arg ...
evaluate each arg as an arithmetic expression; et 0
if the last expression was non-zera, 1 otherwise
(see Arthmefic Evaluation)

local [rame|=value] ...]
create wariables with the given wvalies local to a
function. With no operamls, prnt a list of local
wanables. Must be used inside a function

logout
exit a login shall

popd [-n] [4n] [=n]
remove entries from the directory stack With no
arguments, remove the top entry and cd there

i ramove n'th entry from left, n =0
B | remove n'th entry from nght, n =0
=n don'tchange directary

printf format |arg .. ]
pant cutput like ANSI C printf, with ext ensions
%hb expand escaps SeqUENCcEs in Strings
%q print quotedstring that canbe re-read
Format comwersions are reused as nesded

pushd |-mn] [dir]

pushd [-n] [+n] [=1]
add an entry to the directory stack With no
arguments, exchange the top two antries

+1 rotate the stack zo that then'th
antry from left is at the top,n =0

=1 rotate the stack so that the n'th
antry from right is at the top, n =0

-n don'tchange directary

dir push dir onthe stack and ed thare

pwd [-LP]

prnt wor king directory name

=L print logical path (default)

=P print phys=ical path

It both are given, the last one on the command line

wins

read [-a name] [—er] |=p prompt] [namss ...]
read stdin and assign to names. SIFS splits input.
SREPLY iz set if no name given. Exit 0 unless end-
of file ercountered

-a readwords into indexed array name

- use readline if reading from a terminal

-p prnt prompt f reading from a terminal
betor e reading

-r \ at end of line does not do line

continuation

readonly [-afp] [name=vaiue ...]
mark names read-only; print list f no names

-d each name must be an array

=1 each name must be a function

] prnt readonly befor e each variable
return [n]

exit functionor . scipt with returnvalue n. With no
n, retum status of last command. If not in function
or . script, pAnt anerrar message

sat [=options| [-0 option] [warads)
set flags and options (see Options To set). words set
positional parameters

set [+options| [+o option] [wards)
unset flags and options

shift [n]
rename positional parameters; $n+1 =81 ...
n defaultsto 1

shopt [-opgsul [option ...]
prnt or change wvalues of shell options. With no
arguments, print shell option information

-0 only change set —o options

-p pnnt settings f or re-reading

=q quist mode; exit stat us indicates
optionstatus

=g gat (anable) given option; with no
options, print those that are sat

=1 unset {disable) givenopton; with no

options, print those that are unset
[{See Opfions To shopt)

suspend [-f]

suspend the shell untl SIGCONT is raceived

e | for ce suspension, even for login shell
test

svaluate conditional expressions (see Options To
test and Condifional Expressions)

times
print accumulat ad process times

trap [-1p| [word] [=igs]
exacute word i signal in sigs received. sige are
numbars ar signal names with or without “SIG"
With no waord or sigs, print traps. With no wod,
reset sigs to antry defaults. If word 1§ “=7, reset =igs
to entry defaults. If word is the null string, ignore
zige. If sigs is 0 or EXIT, exacute wird on exit from

shell I =igs is DEBUG, run wod after ewry
command.

-1 pnnt a list of sgnal names and mumbers
-p prnt traps with quoting

type [=apt] name ...
describe how the shell interprats name
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—-a prnt all possible interpretations
of name
-p pnnt the nama of the fils to executs if
name is an external program
-t prnt akeyword describing rame
20



BUILT-IN COMMAN DS (confinued)

OPTIONS TO set

ulimit [tvpe] [options] [limit]
set or print perprocess limits
type (default is both):
=H hard limit
-8 =oftlimit
opbiom
—a all (display only)
=0 comeiilemze
—d "k" of data segment
—f maximum file size
=m "k" of phy=ical memay
=N maximum file descriptor + 1
=p size of pips buffars
=g "k" of stack segment
-t cpuseconds
—U max procasses for one user
=v “k" of virtual memory
—f 15 assumed if no options are given. The size for
=p is In 512-byte blocks; the others are in sizes of
1024 bytes
umask [-p8§] [mask]
set file creat ion permissions mask to complement of
mask if ootal, ar symbolic value as in chmod. With
no arguments, print current mask. An octal mask is
permissions to remove, a symbolic mask is
permissions to keap
-p prnt output f or re-reading
-5 print currant mask in symbolic form
unalias |-a] [names]
remove alinses names
-a remove all aliases
unset [—fv] [names]
unsat variables names (same as —y)
=f unset functions names
-V unset variablas names
Unsstting LINENO, MAILCHECK, OPTARG,
OPTIND, RANDOM, SECONDS, TMOUT and _
removes their spacial meaning, even # wusad
afterwards
wait [jzhid ]
wrait for job jobid; if no job, wait for all children

OPTIONS TO test

bash. The command accepts all of the optons listed in
the Conditional Expressions section. However, siioe itis
a command, options and arguments must be quotedto
get proper behawvior, and normal pattern expansion and
field splitting are done. Parent heses used for grouping
must ba quoted Arithmetic expansion is not done for
numeric operators, and pattern matching is not dona
for == and |=. test complies with P OSIX.

Tha —g and —0 option=s hawve the following meanings,
inst sad of the ones listed in Conditional Expressions:

-a logical AND

-0 logical OR

The test command, and its synonym [...], are built-in to
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OPTIONS TO set (continued)

The set command is complicated Here is a summary.
Usa 4+ instead of = to turn optons off With no
arguments, set ponts the names and wvalues of all
variablas.

set [tabBCef lHkmnpPt uvx] [4o cpton .. [arg ]

-a automatically exportvarables upon
assignmeant
=b prnt job completion massages
immediat ely, don't wait for naxt prompt
-B enable brace expansion | default)
-C force =l to overwrite for existing files
-8 exit upon non-zaroexit from a command
=f disable pattern expansion
=h save command locations in the
internal hash tahle ( default)
-H enable |-style history (default)
-k placs all varnabls assignmentsin
the environment (ohsolata)
=[i run backgr ourd jobs in their own

Procass group, print a message
when they exit; set automatically for

interactive shells on job control systems

-1 read commands without executing tham
[ignoredif intaractive)

=0 set options; with no argumeants, print
current ssttings
allexport =ameas -a

bracesxpand same as =B
BMmAacs use an amacs-style line
editor (default)

erraxit Zame as —@
hashall =zame as =h
histexpand same a=s —H
history enable history

ignoreeof like IGNOREEOF=10
kayword same as =k
mo nitor same as =M
moclobber same as -C

noexec same as =1
noglob same as —f
notify same as —h
mwunset same as =1l
onecmd same as —t
physical sameas -P
posix obey the POSIX 1003.2
standard
prvileged same as =p
wverbose SEMEe a5 =V
wi use a vi-styla line editor
xtrace zame as =X
-p don't read SENV, do not tak e shall

functions from environment, and ignora
options in SSHELLOPTS envimonment

wvarahle
-P followr the physical directory structure
for commands that changea the directory
-t readand exeocut e one command,
then axit
=1 mak e it an error to substitut e an unsat
wvarahle
-V prnt input linas as they're read

-X prnt commands as they're executad,
praceded by expandad value of SP54.
Cutput is quotedfo later reuse

- turn off -y, =X, stop looking for {1 ags;
any remaining args set the
positional parameters

- do not change flags; set positional
parameters from ar gument list;
with no args, unset the positional
paramstars
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OPTIONS TO shopt.

The shopt command sets or unset s a number of options

that affect how bash behaves. This section descibes
each option's effect when enabled. Unless noted they
ara all disabled by dafault.

cdable wvars
treat an argument to ed that is not a directory as a
wanable whosea value is the directory nams
cdspell
attempt to correct minor spelling errars in
arguments to ed Erras trisd are transposed
characters, a missing character o an exira
charactar. Only obeyedin interactive shells
checkhash
check that a command in the hash table sill exists
bafare trying to execute it If it doesn't search
SPATH
checkwinsize
check the window size after each command and
update SLINES and SCOLUMNS
cmdhi st
attempt to save all lines of a multi-line command in
the histor y file a= one line, for easy re-ediing
dotglob
include files whose names begin with .
EXPANSions
execfail
kesp non-mmteractive shells from exiting when exec
fails
expand_aliases
expand aliases as describad in Aliases.
automatically in interactive shells
extglob
enable t he extended pattern matching facilities {see
Patterns)
histappend
append the current history to SHISTFILE upon axit,
inst ead of overwriting it
histreedit
if using readline and a history substitution fails, the
user can re-edit the line
histwerify
if using readline, load the results of histary
substitutioninto readline for further editing
hostcomplete
if using readline, attempt host completion on word
containing &
huponexit
send SIGHUP to all jobs when bash exits
interactive comments
in interactive shells, aword starting with # starts a
comment. Enabled by default

in path

Enabled

OPTIONS TO shopt (confinuad)
lithist

it emdhist is also enabled, sawe multi-line
commands with newlines, not sami-colons
mailwarn
prnt a warning message if a file being checked for
mail was accessed since the last time it was
chacked
nocaseglob
do a case-m=ensitive match when expanding
pathnames
nullglob
remove patterns that don't match any file, instead
of leaving them unchanged in the command lina
promptvars
do parameter expansion on the prompt wvariables
before minting them. Enabled by default
shift_werbose
prnt an erram message when the shift count is
greater thanthes number of positional parametars
sourcepath
use SPATH o find shell files given to the . and
source commands. Enabled by default

SPECIAL CHARACTERS
] start of comment; terminated by newling
| {pipe) connects two commarnds
H commaeand separator
& run process in backgr ound; default stdin

from /dew/mull if no job control
Bl only run following command If previous

commaeand complet ed successtully
I only run following command i previous
command failad
enclose string to be taken literally
" enclose string to have vanable, command)
and arithmetic substitution only
8() in-line command substitution (new styls)
" in-line command substitution {old style)
{.n arithmetic evaluation, like let "..."
S0 in-line arithmetic evaluation
\ traat following character literally
\ newline line continuat ion

— JOBIDS ANDJOB CONTROL _______

Johs canbe remesantad as follows:

fokud the job identifier for ajab, where:
% current job
ot current job
%- previous job
S0 Batr job uniquely idantifie d by str
San job number n
Sapraf job whose canmand line begins
with praf

Usually, a process 1D may be used instead of a pobid.
Commands that take a jobid use the current job if no
jabid iz supplisd.

Traps on SIGCHLD executs whensver a job complat es.

The commands fg and by are only available on systems
that support job control. This includes Linux, BSD
systems, System V Release 4, and most UNIX systems.
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READLINE

READLINE VARIABLES

The readline library implements command line editing.
By default, it provides an emacs editing interface,
although a w interface is available. readline is
initialized sither from the fie named by SINPUTRC (if
set) or from Aimputre. In that file, you can use
conditionals, define key bindings fo macros and
tunctions, and set variables.

From the bash level, the hind command allows you to
add, remove and change macro amd key bindings.
Thera are five input mods map names that control the
action taken for sach input charactar. The map names
ara emacs, emacs-standard, emacs-meta, emacs-ctlx,
wi, vi-command and vi-insert. emacs is the same as
emacs-stamlard, and wi is the same as vi-command.

You choose which editor you prefer with set -0 emacs
or get —o vi in your “.bashre file, or at runtime.

readline understams the character names D80, ES0C,
LED, NEWLINE, RET, RETIRN, RUBCOUT, SPACE, SPC and
TAR.

READLINE DIRECTIVES
Directives in the .inputre file provide conditional and
include facilifies similar tothe C preprocessor.

Sinclude
include a file, e.g., a system-wide Jetc/inputre file
Sif
start a conditional, far terminal or application
specific settings. You can test the following:
application= tsast the application, =.g. bash or gdb
mode= test the ediing mode, emacs or v
term= test the terminal type
The use of applicatio o= iz optional; a.g., Sif Bash
Selse
start the “else” part of a conditonal
Sendif

finizh a condional

READLINE KEY BINDIN GS

Keys bound to a8 macro place the macro tet into the
input; keys bound to a function run the function

You can use these escape sequences in bindings:

‘a alert {ball) \r carriage return

b backspace it horizontal tab{TAB)
LY control prefiz \w wartical tab

d delate({ DEL) W backslash

e ascape (ESC) i literal *

f form fead v literal ©

‘M- metapefix et octal value ddd

‘n newline ‘achhh  hex valus hhh

Macros and function bindings look like:

MECT ot
tunction:

Lay-seq™ e

kay-sequunct] orename

Macros have guoted text on the right of the colon;
functions hawe function names. A ksy-seg is either a
single character aor character name(such as Control-o).
or a fuoted string of characters (single or double
quoteas).
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Variables control different aspects of readline's
tehavior. You set awariable with

set vamahls value

Unless otherwise noted valus should be either On or

Off. The descriptions below describe the effect when
the wadable is On. Default walues are shown in
parant he=zas,
bell-style {audible)

defines how readline should ring the ball:

audible ring the ball

no ne never ring the ball

vidhle flash the screen

comment-bagin (#)
insert this string for readline-insert-comment,
{bound to M-# in emaos mode and to # in vi moda)
completin-ignore-case (Of)
ignore casa when doing complations
completi on-gquery-items (100}
if the number of completion items is less than this
value, placs them in the command line. Otherwise,
ask the user if they should be shown
conwvert-meta (On)
treat charactars with the eighth bit set as the msta
varsion of the equivalent seven bitcharactar
disaH e-completion (Off)
do not do completion
editing-mode {emacs)
sat the inital editing mode. Possible walues are
emacs or vi
enable-keypad (Off)
attempt to enable t he application keypad. This may
be needed to make the armow keys wark
expand-tilde (Off)
attempt tilde expansion as partof word completion
input-meta (Off)
meta-flag (Off)
enable eight bit input. The two vanable names are
SYIO YIS
keymap (emacs)
sat the current keymap. Sse Readline for a list of
allowed walues. The editing-mode wvarable also
affects the kaymap
mark-directories (On)
append a f to complet ed directar ¥y names
mark-modified-lines (Off)
place a * at the front of modified history lines
output-meta (Off)
print characters with the eighth bit et directly, not
as M-x
print-completi ons-horizontally (Off)
display complstions horizontally, with the matches
sorted alphabstically, inst ead of vertically down the
SCTEEN
show-all-if- ambiguous (Off)
immediately list words with multiple possible
completions, inst ead of ringing the ball
widible-stats (Off)
when listing possibla completions,
character that denotes the file's typa

append a

More information a bout readline can be found on-line at
http:/fwww, sso. comd sse/bash.
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