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NAME

tcsh — C shell with file name completion and command line editing
SYNOPSIS

tcsh[-bcdefFimngstvVxX] [-Dnamg=value]] [arg ...]

tcsh -
DESCRIPTION

tcshis an enhancedub completely compatibleersion of the Berddey UNIX C shell,csh1). Itis a com-
mand language interpreter usable both as an intezdotin shell and a shell script command procesHor
includes a command-line editor (s€éae command-line edito), programmable wrd completion (see
Completion and listing), spelling correction (se8pelling correction), a history mechanism (sé#story
substitution), job control (sedobs) and a C-like gyntax. TheNEW FEATURES section describes major
enhancements dtsh over csh(1). Throughoutthis manual, features d€sh not found in mostsh1)
implementations (specificallyhe 4.4BSDcsh are labeled with ‘(+)’, and features which are present in
csh(1) but not usually documented are labeled with ‘(u)'.

Argument list processing
If the first agument (agument 0) to the shell is ‘=’ then it is a login shell.login shell can be also speci-
fied by irvoking the shell with thel flag as the only gument.

The rest of the flag guments are interpreted as folla

-b Forces a‘break” from option processing, causingyafurther shell ajuments to be treated as non-
option aguments. Theemaining aguments will not be interpreted as shell optioifis may be
used to pass options to a shell script without confusion or possible subtériwgshell will not run a
set-user ID script without this option.

—-c Commands are read from the folimg agument (which must be present, and must be a single ar
ment), stored in theommand shell \ariable for reference, ancezuted. Ary remaining aguments
are placed in thargv shell ariable.

—d The shell loads the directory stack fréhtshdiis as described und&tartup and shutdown, whether
or not it is a login shell. (+)

—-Dnamé=valug
Sets the erronment \ariablenameto value (Domain/OS only) (+)

—e The shell gits if any invaked command terminates abnormally or yields a non-zgitoss&atus.
—f The shell ignore¥.tcshi, and thus startsafster
—F The shell usefork(2) instead of/fork(2) to spavn processes. (Caax/OS only) (+)

—-i  The shell is interacte and prompts for its top-ieel input, even if it appears to not be a terminal.
Shells are interaate without this option if their inputs and outputs are terminals.

-1 The shell is a login shellApplicable only if-I is the only flag specified.

-m The shell load$/.tcshic even if it does not belong to thefettive iser Newer versions ofsul) can
pass-m to the shell. (+)

—-n The shell parses commands does notxecute them.This aids in debgging shell scripts.

—q The shell accepts SIGAT (seeSignal handling) and behaes when it is used under a defger Job
control is disabled. (u)

—-s Command input is tan from the standard input.

-t The shell reads ancerutes a single line of inputA ‘\" may be used to escape theviee at the end
of this line and continue onto another line.

-v Sets theverboseshell \ariable, so that command input is echoed after history substitution.

—-x Sets theechoshell variable, so that commands are echoed immediately befecatmn.
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-V Sets theverbose shell \ariable @en before eecuting™/.tcshr.
-X Isto-xas-Vis to-v.

After processing of flag guments, if aguments remainui none of the-c, —i, —s, or —t options were

given, the first agument is ta&n as the name of a file of commands,saript”, to be executed. Theshell

opens this file and ges its name for possible resubstitution by ‘$@Because mansystems use either the
standard grsion 6 or @rsion 7 shells whose shell scripts are not compatible with this shell, the shell uses
such a ‘standard’ shell toxecute a script whose first character is not a ‘#, i.e., that does not start with a
comment.

Remaining aguments are placed in thegv shell \ariable.

Startup and shutdovn
A login shell bgins by eecuting commands from the system filetc/csh.cstoand/etc/csh.lgin. It then
executes commands from files in the usdrdme directory: first™.tcshic (+) or, if “/.tcshic is not found,
"I.cshi, then™/.history(or the \alue of thehistfile shell \ariable), then/.login, and finally™/.cshdiss (or the
value of the dirsfile shell \ariable) (+). The shell may readetc/csh.lgin before instead of after
/etc/csh.csha, and /.login before instead of aftéf.tcshic or “/.cshic and™/.history; if so compiled; see the
version shell variable. (+)

Non-login shells read onlietc/csh.cshrand™ .tcshic or ”/.cshic on startup.
For examples of startup files, please consdtip://tcshc.soucefogenet

Commands like stty(1) andtse(1), which need be run only once per login, usually go insdhégin file.
Users who need to use the same set of files withdsb{th) andtcshcan hae mly a™/.cshic which checks
for the &istence of thécsh shell \ariable (g.\) before usingcshspecific commands, or canvealoth a
“.cshc and a™/.tcshic which sources (see the biltin command)™.cshc. The rest of this manual uses
‘"I.tcshic’ to mean */.tcshc or, if “/.tcshcis not found;/.cshc'.

In the normal case, the shellgies reading commands from the terminal, prompting with ‘tProcessing

of aguments and the use of the shell to process files containing command scripts are descrjb&tidater
shell repeatedly reads a line of command input, breaks it intdsywplaces it on the command history list,
parses it andxecutes each command in the line.

One can log out by typing “D’ on an empty line, ‘logout’ or ‘login’ or via the shelitologout mecha-
nism (see thautologout shell \ariable). Whera login shell terminates it sets tlagout shell \ariable to
‘normal’ or ‘automatic’ as appropriate, thexeeutes commands from the filestc/csh.lgoutand™ .logout
The shell may drop DTR on logout if so compiled; seevdnsion shell variable.

The names of the system login and logout fil@sy from system to system for compatibility withfdient
csh(1) variants; se€ILES.

Editing
We first describéThe command-line editor The Completion and listing and Spelling correction sec-
tions describe tev sts of functionality that are implemented as editor commantigvbich deserw their
own treatment. FinallyEditor commandslists and describes the editor commands specific to the shell and
their defult bindings.

The command-line editor (+)
Command-line input can be edited usiry kequences much kkthose used in GNU Emacs(l). The
editor is actre anly when theedit shell variable is set, which it is by dailt in interactie dells. Thebind-
key builtin can display and changek lindings. Emacs-stylkey bindings are used by dailt (unless the
shell was compiled otherwise; see thersion shell \ariable), it bindkey can change theely indings to
vi-style bindings en masse.

The shell alvays binds the arme keys (as defined in the ERMCAP ervironment \ariable) to

down  down-history
up up-history
left badkward-char
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right forward-char

unless doing so awld alter another single-character bindif@ne can set the amokey escape sequences
to the empty string witlsettcto prevent these bindingsThe ANSI/VT100 sequences for awdeys ae
always bound.

Other ley bndings are, for the most part, what Emacs wi(t) users wuld expect and can easily be dis-
played bybindkey, so there is no need to list them herekewise, bindkey can list the editor commands
with a short description of each.

Note that editor commands do now/bahe same notion of &vord” as does the shell.The editor delimits
words with aly non-alphanumeric characters not in the shatiablewordchars, while the shell recog-
nizes only whitespace and some of the characters with special meanings to it, listeldenioderstruc-
ture.

Completion and listing (+)
The shell is often able to completeords when gien a wique abbreiation. Type part of a wrd (for
example ‘Is /usr/lost’) and hit the takek o run thecomplete-wat editor command.The shell completes
the filename ‘/usr/lost’ to ‘/usr/lost+found/’, replacing the incompletedawith the complete ard in the
input kuffer. (Note the terminal */’; completion adds a '/’ to the end of completed directories and a space to
the end of other completedovds, to speed typing and pide a visual indicator of successful completion.
The addsuffix shell \ariable can be unset to peat this.) If no match is found (perhaps ‘/usr/lost+found’
doesnt exist), the terminal bell ringslf the word is already complete (perhaps there is a ‘/usr/lost’ on your
system, or perhaps you were thinking tandhead and typed the whole thing) a ‘/’ or space is added to the
end if it isnt aready there.

Completion vorks alywhere in the line, not at just the end; completad peshes the rest of the line to the
right. Completionin the middle of a wrd often results in lefi@r characters to the right of the cursor that
need to be deleted.

Commands andariables can be completed in much the sarag Wor example, typing ‘em[tab]’ wuld
complete ‘em’ to ‘emacs’ iEmacswere the only command on your systergibaing with ‘em’. Comple-
tion can find a command inyadirectory inpath or if given a full pathname.Typing ‘echo $ar[tab]’ wuld
complete ‘$ar’ to ‘Sagv’ if no other \ariable bgan with ‘ar’.

The shell parses the inputfter to determine whether theovd you want to complete should be completed
as a filename, command aariable. Thdirst word in the lbiffer and the first wrd following ', ‘', ‘|&’,
‘&&' or ‘||" is considered to be a commandA word beinning with ‘$’ is considered to be anable.
Anything else is a filenameéAn empty line is ‘completed’ as a filename.

You can list the possible completions of ard at ag time by typing “D’ to run thalelete-bar-or-list-or-
eof editor command.The shell lists the possible completions usinglsh& builtin (g.v.) andreprints the
prompt and unfinished command line, faample:

> |s fusr/I["'D]
Ibin/ lib/ local/ lost+found/
> s Just/I

If the autolist shell variable is set, the shell lists the remaining choices Yif ahen&er completion &ils:

> set autolist

> nm Just/lib/libt[tab]
libtermcap.a@ libtermlila@
> nm /usr/lib/libterm

If autolist is set to ‘ambiguous’, choices are listed only when completits &nd adds no mecharacters
to the word being completed.

A filename to be completed can contaamiables, your wn or others’ home directories abbised with
' (see Filename substitution) and directory stack entries abbiated with ‘=" (seeDir ectory stack sub-
stitution). For example,
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> |s k['D]

kahn kas kellogg
> |s keftab]

> |s kellogg/

or

> set local = /usr/local
> |s $lo[tab]

> |s Hocal/['D]

bin/ etc/ lib/ man/ src/
> |s Hocal/

Note that ariables can also b&ganded gplicitly with the expand-variablesditor command.

delete-bar-or-list-or-eof lists at only the end of the line; in the middle of a line it deletes the character
under the cursor and on an empty line it logs one qiftignoreeofis set, does nothingM-"D’, bound to

the editor commandtist-choices lists completion possibilities gwhere on a line, anlist-choices(or ary

one of the related editor commands that do ortddeiete, list and/or log out, listed undidzlete-bar-or-
list-or-eof) can be bound to "D’ with thbindkeybuiltin command if so desired.

The complete-wai-fwd and complete-wai-badk editor commands (not bound toyakeys by default) can
be used toycle up and dan through the list of possible completions, replacing the currerd with the
next or previous word in the list.

The shell ariablefignore can be set to a list of dixfes to be ignored by completio@onsider the follav-
ing:
>|s
Makefile condiments.h"main.o side.c
README main.c meal side.o
condiments.h main.c”
> et fignore = (.o \")
> emacs ma[ D]
main.c main.c’main.o
> emacs ma[tab]
> emacs main.c

‘main.c™ and ‘main.o’ are ignored by completioru{mot listing), because thend in sufixes infignore.
Note that a '\’ vas needed in front of ™ to pvent it from being gpanded tchome as described under
Filename substitution fignoreis ignored if only one completion is possible.

If the complete shell \ariable is set to ‘enhance’, completion 1) ignores case and 2) considers periods,
hyphens and underscores, (*-" and *_’) to be word separators and/phens and underscores to be equi
alent. Ifyou had the follwing files

comp.lang.c  comp.lang.pertomp.std.c++
comp.lang.c++ comp.std.c

and typed ‘mail —f c.l.c[tab]’, it wuld be completed to ‘mail —-f comp.lang.c’, and "DouM list
‘comp.lang.c’ and ‘comp.lang.c++"mail —f c..c++["'D]’ would list ‘comp.lang.c++" and ‘comp.std.c++'.
Typing ‘rm a——file["D] in the follaving directory

A_silly file a-typhenated-file another_silly_file

would list all three files, because case is ignored gipihdns and underscores are edent. Periods,
however, are not equiaent to typhens or underscores.

Completion and listing arefatted by seeral other shell ariables:rrecexactcan be set to complete on the
shortest possible unique matcherif more typing might result in a longer match:

>s
fodder foo food foonly
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> set recaact
> rm fo[tab]

just beeps, because ‘fo’ couldpand to ‘fod’ or ‘foo’, lut if we type another ‘o’,

> rm foo[tab]
> rm foo

the completion completes on ‘fooven though ‘food’ and ‘foonly’ also matchautoexpandcan be set to
run theexpand-historyeditor command before each completion attemuptpcorrect can be set to spelling-
correct the wrd to be completed (s&pelling correction) before each completion attempt acatrectcan
be set to complete commands automatically after one hits ‘retoratchbeepcan be set to makoomple-
tion beep or not beep in anety of situations, andobeepcan be set to ner beep at all.nostatcan be set
to a list of directories and/or patterns that match directories t@niréhe completion mechanism from
stai(2)ing those directorieslistmax and listmaxrows can be set to limit the number of items and/so
(respectely) that are listed without asking firstecognize_only_executablesan be set to makihe shell
list only executables when listing commandsitlit is quite slav.

Finally, the completebuiltin command can be used to tell the shellvito complete vords other than file-
names, commands andriables. Completioand listing do not wrk on glob-patterns (sdglename sub-
stitution), but thelist-glob and expand-globeditor commands perform egaient functions for glob-pat-
terns.

Spelling correction (+)
The shell can sometimes correct the spelling of filenames, commandaradevnames as well as com-
pleting and listing them.

Individual words can be spelling-corrected with gpell-wod editor command (usually bound to M-s and
M-S) and the entire inputuffer with spell-line (usually bound to M-$).The correct shell variable can be

set to ‘cmd’ to correct the command name or ‘all’ to correct the entire line each time return is typed, and
autocorrectcan be set to correct theord to be completed before each completion attempt.

When spelling correction isyoked in any of these vays and the shell thinks thatygpart of the command
line is misspelled, it prompts with the corrected line:

> set correct = cmd
> |z Jusr/bin
CORRECT>Is /usr/bin (y|n|e|a)?

One can answer 'y’ or space tgeeute the corrected line, ‘e’ to lea the uncorrected command in the
input kuffer, ‘a’ to abort the command as if "C’ had been hit, anghdang else to xecute the original line
unchanged.

Spelling correction recognizes usifined completions (see tkempletebuiltin command). If an input

word in a position for which a completion is defined resemblesrd W the completion list, spelling cor
rection rgisters a misspelling and suggests the latt@dvas a correctionHowever, if the input vord does
not match ay of the possible completions for that position, spelling correction does gisterea mis-
spelling.

Like completion, spelling correctionavks arlywhere in the line, pushing the rest of the line to the right and
possibly leging extra characters to the right of the cursor

Beware: spelling correction is not guaranteed torkvthe way one intends, and is ptided mostly as an
experimental featureSuggestions and imprements are welcome.

Editor commands (+)
‘bindkey lists key bdndings and ‘bindky ' lists and briefly describes editor command3nly nev or
especially interesting editor commands are described Is&eemac$l) andvi(1) for descriptions of each
editor’s key bindings.

The character or characters to which each command is boundawt defgiven in parentheses. ¢harac-
ter means a control character and taracter a meta charactetyped as escapeharacter on terminals
without a meta &y. Case counts, i commands that are bound to letters byadkfare bound to both
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lower- and uppercase letters for a@nience.

complete-word (tab)
Completes a wd as described und€ompletion and listing.

complete-word-back (not bound)
Like complete-wad-fwd, but steps up from the end of the list.

complete-word-fwd (not bound)
Replaces the currentord with the first ward in the list of possible completiondlay be repeated
to step davn through the list At the end of the list, beeps andegs to the incomplete avd.

complete-word-raw ("X-tab)
Like complete-wad, but ignores usedefined completions.

copy-prev-word (M-"_)
Copies the prgous word in the current line into the inputiffer. See alsdnsert-last-wod.

dabbrev-expand (M-/)
Expands the currentard to the most recent preceding one for which the current is a leading sub-
string, wrapping around the history list (once) if necessBgpeatingdabbevexpandwithout
ary intervening typing changes to thexterevious word etc., skipping identical matches much
like history-seach-backward does.

delete-char(not bound)
Deletes the character under the cursae alsalelete-tar-or-list-or-eof

delete-charor-eof (not bound)
Doesdelete-tar if there is a character under the cursoemd-of-fileon an empty line See also
delete-bar-or-list-or-eof

delete-charor-list (not bound)
Doesdelete-tar if there is a character under the cursolisirchoicesat the end of the lineSee
alsodelete-tar-or-list-or-eof

delete-charor-list-or-eof ("D)
Doesdelete-bar if there is a character under the cuy$ist-choicesat the end of the line @nd-
of-file on an empty lineSee also those three commands, each of which does only a single action,
anddelete-bar-or-eof, delete-tar-or-list andlist-or-eof, each of which does a dérent two out
of the three.

down-history (down-arrow, "N)
Like up-history but steps den, stopping at the original input line.

end-of-file (not bound)
Signals an end of file, causing the shellxad enless thagnoreeofshell ariable (g.\) is set to
prevent this. See alsalelete-bar-or-list-or-eof

expand-history (M-space)
Expands history substitutions in the curremradv SeeHistory substitution. See alsomagic-
spacetoggdle-literal-historyand theautoexpandshell \ariable.

expand-glob("X-*)
Expands the glob-pattern to the left of the cur&ereFilename substitution
expand-line (not bound)
Lik e expand-history but expands history substitutions in eacbrd in the input bffer,
expand-variables ("X-$)
Expands theariable to the left of the cursoBeeVariable substitution.
history-search-backward (M-p, M-P)
Searches baclards through the history list for a commandibaing with the current contents of

the input luffer up to the cursor and copies it into the inpuffds. The search string may be a
glob-pattern (se&ilename substitutior) containing *’, *?", [I' or {}.  up-historyand down-

Astron 6.11.00 2 September 2001 6



TCSH(1) TCSH(1)

history will proceed from the appropriate point in the history liEmacs mode onlySee also
history-seach-forward andi-seaich-bad.

history-search-forward (M-n, M-N)
Lik e history-seach-badkward, but searches forard.

i-search-back (not bound)
Searches baclkard like history-seach-badkward, copies the first match into the inputffer with
the cursor positioned at the end of the pattern, and prompts with ‘bck: ’ and the first match.
Additional characters may be typed tdemnd the searclhrsearch-badk may be typed to continue
searching with the same pattern, wrapping around the history list if necgssagich-badk
must be bound to a single character for this tokjvor one of the follwing special characters
may be typed:

W Appendghe rest of the wrd under the cursor to the search pattern.

delete (or ay character bound tbadkward-delete-bar)
Undoes the ééct of the last character typed and deletes a character from the
search pattern if appropriate.

"G If the preious search as successful, aborts the entire seatthot, goes back to
the last successful search.

escape Endde search, laéng the current line in the inputifier.

Any other character not bound $elf-insert-commanterminates the search, \éag the current
line in the input bffer, and is then interpreted as normal inpui. particular a carriage return
causes the current line to breeuted. Emacsnode only See alsoi-search-fwd and history-
seach-badkward.

i-search-fwd (not bound)
Likei-search-bad, but searches forard.

insert-last-word (M-_)
Inserts the last ard of the preious input line (1$’) into the input liffer. See alsocopy-pew
word.

list-choices(M-"D)
Lists completion possibilities as described undempletion and listing. See alsadelete-tar-
or-list-or-eofandlist-choices-aw.

list-choices-raw("X-"D)
Like list-choices but ignores usedefined completions.

list-glob ("X-g, "X-G)
Lists (via thels—F builtin) matches to the glob-pattern (Seéename substitution) to the left of
the cursar

list-or-eof (not bound)
Doeslist-choicesor end-of-fileon an empty line See alsalelete-bar-or-list-or-eof

magic-spacenot bound)
Expands history substitutions in the current lineg légpand-history and appends a space.
magic-spacds designed to be bound to the spaceliaris not bound by detilt.

normalize-command("X-?)
Searches for the currentovd in FATH and, if it is found, replaces it with the full path to the
executable. Speciatharacters are quotediliases are xpanded and quotedub commands
within aliases are notThis command is useful with commands thatetaimmands as gu-
ments, e.g., ‘dbx’ and ‘sh —x'.

normalize-path ("X-n, "X-N)
Expands the currentard as described under thepand’ setting of theymlinks shell \ariable.
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overwrite-mode (unbound)
Toggles between input andewrite modes.

run-fg-editor (M-"2)
Saves the current input line and looks for a stopped job with a name equal to the last component
of the file name part of tHeDIT OR or VISUAL ervironment \ariables, arif neither is set, ‘ed’
or ‘vi'. If such ajob is found, it is restarted as if ‘fgold had been typedThis is used to toggle
back and forth between an editor and the shell eaSdyne people bind this command to “Z’ so
they can do this en more easily

run-help (M-h, M-H)
Searches for documentation on the current command, using the same notion of ‘current com-
mand’ as the completion routines, and printsTihere is no &y to use a pagerun-helpis
designed for short help filedf the special aliabelpcommandis defined, it is run with the com-
mand name as a solegament. Elsedocumentation should be in a file nanwmmanchelp,
commandl, commands, command or command which should be in one of the directories
listed in theHPATH ervironment \ariable. Ifthere is more than one help file only the first is
printed.

self-insert-command(text characters)
In insert mode (the dafilt), inserts the typed character into the input line after the character
under the cursorin overwrite mode, replaces the character under the cursor with the typed char
acter The input mode is normally presed/between lines,ub theinputmode shell variable can
be set to ‘insert’ or "eerwrite’ to put the editor in that mode at thegbming of each line See
alsooverwrite-mode

sequence-lead-irfarrow prefix, meta prefix, "X)
Indicates that the folleing characters are part of a muléykequence. Binding command to a
multi-key squence really createsdwindings: the first character sequence-lead-iand the
whole sequence to the commar@ll sequences lggnning with a character bound sequence-
lead-inare efectively bound toundefined-&yunless bound to another command.

spell-line (M-$)
Attempts to correct the spelling of eacloral in the input bffer, like spell-wod, but ignores
words whose first character is one of ‘=, ‘", “" or ‘%’, or which contain ‘\', *’ or ‘?’, to@d

problems with switches, substitutions and the.lileeSpelling correction.

spell-word (M-s, M-S)
Attempts to correct the spelling of the currerdrev as described und&pelling correction.
Checks each component of and which appears to be a pathname.

toggle-literal-history (M-r, M-R)
Expands or ‘urrgpands’ history substitutions in the inputfter. See alsaexpand-historyand the
autoexpandshell variable.

undefined-key (any unbound ley)
Beeps.

up-history (up-arrav, "P)
Copies the prgous entry in the history list into the inputiffer. If histlit is set, uses the literal
form of the entry May be repeated to step up through the history list, stopping at the top.

vi-search-back (?)
Prompts with ‘?’ for a search string (which may be a glob-pattern, ashigitbry-seach-bad-
ward), searches for it and copies it into the inpuffér. The bell rings if no match is foundHit-
ting return ends the search andvisathe last match in the inpuuffer. Hitting escape ends the
search andxecutes the matchvi mode only

vi-search-fwd (/)
Lik e vi-seach-bad, but searches forard.
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which-command (M-?)
Does awhich (see the description of theitiin command) on the firstevd of the input bffer.

Lexical structure
The shell splits input lines intoakds at blanks and tab3he special characters ‘&', [’, %, ‘<’, >, ‘(,
and ‘)’ and the doubled characters ‘&&’, ‘||’, ‘<<’ and ‘>>’ arenalys separate @rds, whether or not tlge
are surrounded by whitespace.

When the shel input is not a terminal, the character ‘#' iséako bgin a comment.Each ‘# and the
rest of the input line on which it appears is discarded before further parsing.

A special character (including a blank or tab) may begmted from haing its special meaning, and possi-
bly made part of anotherosd, by preceding it with a backslash (‘\") or enclosing it in single @ouble
(") or backward (') quotes. When not otherwise quoted awlime preceded by a ‘\' is equdlent to a
blank, tut inside quotes this sequence results invéine.

Furthermore, alBubstitutions (see bela) exceptHistory substitution can be preented by enclosing the
strings (or parts of strings) in which theppear with single quotes or by quoting the crucial character(s)
(e.g., '$’ or ” for Variable substitution or Command substitution respectiely) with ‘V'. (Alias substi-
tution is no exception: quoting in anway aty character of a ard for which aralias has been defined pre-
vents substitution of the aliad'he usual \ay of quoting an alias is to precede it with a backslasistpry
substitution is prevented by backslashesibnot by single quotesStrings quoted with double or bacawd
guotes undeyo Variable substitution andCommand substitution, but other substitutions are pemted.

Text inside single or double quotes becomes a singtd or part of one) Metacharacters in these strings,
including blanks and tabs, do not form separateda. Onlyin one special case (s€®@mmand substitu-
tion below) can a double-quoted string yield parts of more than and;vgingle-quoted strings ver do.
Backward quotes are special: thegnal Command substitution (g.v.), which may result in more than one
word.

Quoting complg strings, particularly strings which themsesscontain quoting characters, can be confus-
ing. Remembethat quotes need not be used ay #ne in human writing!lt may be easier to quote not an
entire string, bt only those parts of the string which need quoting, usirigrdift types of quoting to do so

if appropriate.

The backslash_quoteshell variable (g.V) can be set to malkbackslashes alays quote ‘\', ”’, and "". (+)
This may mak complex quoting tasks easiglut it can cause syntax errorsdsh(1) scripts.

Substitutions
We row describe the arious transformations the shell performs on the input in the order in whigh the
occur We rote in passing the data structureslued and the commands anariables which déct them.
Remember that substitutions can bevpnéed by quoting as described untexical structure.

History substitution
Each command, ofevent”, input from the terminal is s&d in the history list. The preious command is
always saed, and thehistory shell \ariable can be set to a humber toeséhat may commands. The
histdup shell \ariable can be set to notvsaduplicate @ents or consecute duplicate @ents.

Saved commands are numbered sequentially from 1 and stamped with theltimmewot usually necessary
to use gent numbers, bt the current\eent number can be made part of the prompt by placing an ‘" in the
prompt shell variable.

The shell actually ses history in expanded and literal (urpanded) forms.If the histlit shell \ariable is
set, commands that display and store history use the literal form.

The history builtin command can print, store in a file, restore and clear the history lisy #éitvas and the
savehist andhistfile shell \ariables can be can be set to store the history list automatically on logout and
restore it on login.

History substitutions introduceasds from the history list into the input stream, making it easy to repeat
commands, repeatgrments of a prgous command in the current command, or fix spelling mestak
the preious command with little typing and a highgdee of confidence.
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History substitutions lggn with the character ‘'.They may bejin arywhere in the input streamubthey

do not nest.The ‘I’ may be preceded by a ‘\' to ent its special meaning; for ceenience, a ‘! is passed
unchanged when it is folleed by a blank, tab, mdine, ‘=" or ‘(". History substitutions also occur when an
input line bgins with . This special abbkeation will be described laterThe characters used to signal
history substitution (‘" and ) can be changed by setting liistchars shell variable. Ary input line
which contains a history substitution is printed before ikéswted.

A history substitution may e an “event specificatiori; which indicates thewent from which vords are
to be taken, a ‘word designatot; which selects particular evds from the choservent, and/or a‘tmodi-
fier”, which manipulates the selectednds.

An event specification can be

n A number referring to a particulanent
-n An offset, referring to thevent n before the currentvent
# The current eent. This should be used carefully iosh(1), where there is no check for

recursion.tcshallows 10 levels of recursion.(+)

! The preious event (equialent to ‘1)

S The most recentvent whose first wrd beins with the string

7%? The most recentvent which contains the string The second ‘?’ can be omitted if it is
immediately follaved by a neline.

For example, consider this bit of someosiéstory list:

9 830 nrof -man wumpus.man

10 8:31 cp wumpus.man wumpus.man.old
11 8:36 vi wumpus.man

12 8:37 diff wumpus.man.old wumpus.man

The commands are shkio with their &@ent numbers and time stamp$he current eent, which we haen’t
typed in yet, iseent 13. ‘111" and ‘-2’ refer to eent 11. ‘I’ refers to the prgious eent, 12. ‘I’ can be
abbreviated ‘!’ if it is followed by “’ (" is described belw). ‘In’ refers to gent 9, which bgins with ‘n’.
‘170ld?’ also refers towvent 12, which contains ‘old’ Without word designators or modifiers history refer
ences simply xpand to the entirevent, so we might type ‘Icp’ to redo the gopommand or ‘!!more’ if
the ‘diff’ output scrolled dfthe top of the screen.

History references may be insulated from the surroundixigwéh braces if necessaryror example,
‘lvdoc’ would look for a command bening with ‘vdoc’, and, in thisxample, not find one,ub ‘{v}doc’
would expand unambiguously to ‘vi wumpus.mandoEven in braces, history substitutions do not nest.

(+) While csh(1) expands, for gample, ‘13d’ to @ent 3 with the letter ‘d’ appended to itshexpands it to
the last gent beginning with ‘3d’; only completely numeric gmments are treated agest numbers.This
malkes it possible to recallvents bginning with numbersTo expand ‘!13d’ as incsh(1) say ‘\3d'.

To slect words from aneent we can follav the event specification by a "’ and a designator for the desired
words. Thewords of an input line are numbered from 0, the first (usually commamrd)) bbeing O, the sec-
ond word (first agument) being 1, etcThe basic wrd designators are:

0 The first (command) ard

n Thenth agument

" The first agument, equialent to ‘1’

$ The last agument

% The word matched by ans? arch

X-y A range of vords

-y Equivaent to‘'0-y’

* Equivalent to “-$', kut returns nothing if thevent contains only 1 erd
X* Equivalent to‘x-$'

X— Equwalent to'x*" , but omitting the last wrd (‘$")

Selected wrds are inserted into the command line separated by single blearksxample, the ‘dif com-
mand in the pndous xample might hee keen typed as ‘dif!!l:1.0ld !1:1’ (using “:1’ to select the first
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argument from the pxéous eent) or ‘diff 1-2:2 1-2:1’ to select and sp the aguments from the ‘cp’
command. lfwe didnt care about the order of the ‘tlifv e might have sid ‘diff 1 -2:1-2" or simply ‘dif
I-2:*. The ‘cp’ command might hae been written ‘cp wumpus.man #:1.old’, using ‘#’ to refer to the
current gent. ‘In:— hurkle.man’ vould reuse the first twwords from the ‘nrdf command to say ‘nréf
—man hurkle.man’.

The "’ separating thevent specification from the evd designator can be omitted if thg@ament selector
begins with a 7, ‘$’, ¥, ‘%’ or ‘=". For example, our ‘dif command might hee been ‘dif !!".old '’ or,
equialently, ‘diff !!$.old !!$". However, if ‘!’ is abbreviated ‘', an agument selector lggnning with ‘-’
will be interpreted as arvent specification.

A history reference may kia a word designator it no erent specification.lt then references the pieus
command. Continuingur ‘diff’ example, we could he sid simply ‘diff !".old I’ or, to get the agu-
ments in the opposite ordgust ‘diff I*".

The word or words in a history reference can be edited,modified”, by following it with one or more
modifiers, each preceded by a “:":

h Remove a tailing pathname component, \éag the head.

t Remove dl leading pathname components Mieg the tail.

r Remove a flename gtension ‘.xxx’, le@ing the root name.

e Remove dl but the atension.

u Uppercase the firstieercase letter

I L owercase the first uppercase letter

Sllir/ Substitutel for r. | is simply a string lile r, not a rgular expression as in the epgmous
ed1) command.Any character may be used as the delimiter in place of //’; a '\’ can be used
to quote the delimiter insideandr. The character ‘&’ in the is replaced by; ‘\' also
quotes ‘&’. If | is empty (*’), the | from a preious substitution or the from a pre&ious
‘?s?’ event specification is usedThe trailing delimiter may be omitted if it is immediately
followed by a neline.

& Repeat the prgous substitution.

g Apply the follaving modifier once to eachosd.

a() Apply the follonving modifier as mantimes as possible to a singlesd. ‘a’and ‘g’ can be
used together to apply a modifier globally the current implementation, using the ‘a’ and
‘s’ modifiers together can lead to an infinite lodfor example, “:as/fA’ will never termi-
nate. Thisbehaior might change in the future.

p Print the nev command line bt do not gecute it.
o} Quote the substitutedards, preenting further substitutions.
X Like g but break into wrds at blanks, tabs andwimes.

Modifiers are applied to only the first modifiablerd (unless ‘g’ is used)lt is an error for no wrd to be
modifiable.

For example, the ‘dif command might ha been written as ‘difwumpus.man.old #7:r', using “r’' to
remove ‘.old’ from the first agument on the same line (‘#"\We ould say ‘echo hello out there’, then
‘echo *:u’ to capitalize ‘hello’, ‘echo !*:au’ to say it out loud, or ‘echo !*:agu’ to really shdie might
follow ‘mail —s "I fogot my passward” rot’ with ‘l:s/rot/root’ to correct the spelling of ‘root’ (b see
Spelling correctionfor a different approach).

There is a special ablviation for substitutions.”™, when it is the first character on an input line, is gqui
alent to ‘I:s™. Thus we might hae said “rot’root’ to male the spelling correction in the pieus example.
This is the only history substitution which does nqilieitly begin with ‘I,

(+) In cshas such, only one modifier may be applied to each historgr@ble &pansion. Intcsh more
than one may be used, fotaenple

% mv wumpus.man /usr/man/manl/wumpus.1

% man !$:t:r

man wumpus
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In csh the result wuld be ‘wumpus.1:r’.A substitution follaved by a colon may need to be insulated from
it with braces:

> mv a.out /usr/gmes/wumpus

> seterv PATH !$:h:$RATH

Bad ! modifier: $.

> seterv PATH {-2%:h}:$PATH

seten PATH /usr/games:/bin:/ust/bin:.

The first attempt wuld succeed igshbut fails intcsh becausdcshexpects another modifier after the sec-
ond colon rather than ‘$'".

Finally, history can be accessed through the editor as well as through the substitutions just deBeebed.
up- and down-history history-seach-backward and -forward, i-seaich-badk and-fwd, vi-seach-badk and
-fwd, copy-pewvword andinsert-last-wod editor commands search foreats in the history list and cgp
them into the inputldfer. Thetoggle-literal-history editor command switches between tikpanded and
literal forms of history lines in the inpuuffer. expand-historyand expand-lineexpand history substitu-
tions in the current mrd and in the entire inputiffer respectiely.

Alias substitution
The shell maintains a list of aliases which can be set, unset and printedabggla@dunaliascommands.
After a command line is parsed into simple commands(eaemand9 the first word of each command,
left-to-right, is checkd to see if it has an aliaH.so, the first vord is replaced by the alia#.the alias con-
tains a history reference, it undeesHistory substitution (g.v.) as though the original command were the
previous input line.If the alias does not contain a history reference, tipgnaent list is left untouched.

Thus if the alias for ‘Is’ were ‘Is —I' the command ‘Is /usrould become ‘Is -1 /usr’, the gument list here
being undisturbedlf the alias for ‘lookup’ were ‘grep !I" /etc/passwd’ then ‘lookup billowid become
‘grep bill /etc/passwd’.Aliases can be used to introduce parser metasymexexample, ‘alias print 'pr
\I* | Ipr’’ defines a‘tommand’ (‘print’) which pr(1)s its aguments to the line printer

Alias substitution is repeated until the firsbng of the command has no alidé.an alias substitution does
not change the firstovd (as in the prgous example) it is flagged to pvent a loop. Other loops are
detected and cause an error

Some aliases are referred to by the shellSgexial aliases

Variable substitution
The shell maintains a list ofviables, each of which has adue a list of zero or moreosds. Thevaues
of shell \ariables can be displayed and changed witls¢hi@ndunsetcommands. Theystem maintains its
own list of “environment’ variables. Thesean be displayed and changed wghnterv, seter and
unsetem.

(+) Variables may be made read-only with ‘set —r’ (gRead-onlywariables may not be modified or unset;
attempting to do so will cause an err@nce made read-onlg variable cannot be made writable, so ‘set
-1’ should be used with cautiofenvironment ariables cannot be made read-only

Some wariables are set by the shell or referred to byrar instance, thargv variable is an image of the
shell's agument list, and wrds of this ariables value are referred to in speciahys. Someof the \ari-
ables referred to by the shell are toggles; the shell does not care whaalieisyonly whether tlyeare
set or not.For instance, theerbose variable is a toggle which causes command input to be echidesl.
—-v command line option sets thianable. Special shell ariables lists all variables which are referred to
by the shell.

Other operations treataviables numerically The ‘@’ command permits numeric calculations to be per
formed and the result assigned toasiable. \Ariable \alues are, hgever, dways represented as (zero or
more) strings.For the purposes of numeric operations, the null string is considered to be zero, and the sec-
ond and subsequenbwds of multi-word values are ignored.

After the input line is aliased and parsed, and before each commaxatiged, \ariable substitution is
performed kyed by ‘$’ charactersThis expansion can be prented by preceding the ‘$’ with a ‘’xeept
within "”s where it always occurs, and within *§ where it never occurs. Stringgquoted by “ are

Astron 6.11.00 2 September 2001 12



TCSH(1) TCSH(1)

interpreted later (se€ommand substitution below) so ‘$’ substitution does not occur there until laier
at all. A%’ is passed unchanged if folled by a blank, tab, or end-of-line.

Input/output redirections are recognized befomeiable gpansion, and areaviable &panded separately
Otherwise, the command name and entigriarent list arex@anded togetherlt is thus possible for the
first (command) wrd (to this point) to generate more than ormedythe first of which becomes the com-
mand name, and the rest of which becongements.

Unless enclosed in " or gen the ":q’ modifier the results ofariable substitution mawentually be com-
mand and filename substitutedithin ", a variable whose alue consists of multiple avds &pands to a
(portion of a) single wrd, with the vords of the ariables value separated by blankg/hen the ‘:q’ modi-
fier is applied to a substitution tharnable will xpand to multiple wrds with each wrd separated by a
blank and quoted to prent later command or filename substitution.

The folloving metasequences are yided for introducing ariable alues into the shell inputExcept as
noted, it is an error to referenceaiable which is not set.

$name

${namé
Substitutes the ards of the alue of \ariablename each separated by a blanBraces insulate
namefrom following characters which euld otherwise be part of itShell \ariables hee rames
consisting of up to 20 letters and digits starting with a leffée underscore character is consid-
ered a letter If nameis not a shell ariable, It is set in the emronment, then thatalue is
returned (It *:* modifiers and the other formswgn below are not &ailable in this case).

$namégselectot

${namgselectof}
Substitutes only the selecteands from the &lue ofname The selectoris subjected to ‘$’ sub-
stitution and may consist of a single number ar twmbers separated by a ‘~The first word of
a variables value is numbered ‘1’If the first number of a range is omitted it alelfs to ‘1". If
the last member of a range is omitted itaddfs to ‘$hamé. The selector™ selects all words.
It is not an error for a range to be empty if the secogdnaent is omitted or in range.

$0 Substituteshe name of the file from which command input is being réaderror occurs if the
name is not knon.

$number

${numbe}
Equivalent to ‘$agv[numbet’.

$* Equivalent to ‘$agv’, which is equiaent to ‘$agv[*]’.

The "’ modifiers described undétistory substitution, except for :p’, can be applied to the substitutions
abore. More than one may be use@:) Braces may be needed to insulat@@able substitution from a lit-
eral colon just as withlistory substitution (g.v.); ary modifiers must appear within the braces.

The following substitutions can not be modified with *:* modifiers.

$Mame
${?namé
Substitutes the string ‘1’ iiameis set, ‘0’ if it is not.
$?0 Substitute&l’ if the current input filename is kmm, ‘0’ if it is not. Always ‘0’ in interactve
shells.
$#name
${#nameg
Substitutes the number oowds inname
St Equiaent to ‘$#agv’. (+)
$%name
${%namé
Substitutes the number of charactereame (+)
$%number
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${%numbe}
Substitutes the number of characters ig@gmumbet. (+)
$? Equvalent to ‘$status’.(+)
$$ Substitutethe (decimal) process number of the (parent) shell.
$! Substituteshe (decimal) process number of the last background process started by thighell.
$_ Substitutethe command line of the last commanxéaited. (+)
$< Substitutes line from the standard input, with no further interpretation theredttean be used

to read from the éyboard in a shell script(+) While cshalways quotes $<, as if it were egui
alent to ‘$<:q’,tcshdoes not.Furthermore, wheicshis waiting for a line to be typed the user
may type an interrupt to interrupt the sequence into which the line is to be substiitesh b
does not alle this.

The editor commandxpand-variablesnormally bound to “X-$’, can be used to interaely expand indi-
vidual variables.

Command, filename and diectory stack substitution
The remaining substitutions are applied seleltito the aguments of biltin commands.This means that
portions of &pressions which are novauated are not subjected to thesgansions. & commands
which are not internal to the shell, the command name is substituted separately fragurtfenalist. This
occurs ‘ery late, after input-output redirection is performed, and in a child of the main shell.

Command substitution
Command substitution is indicated by a command enclosé&d ifhee output from such a command is bro-
ken into separate @rds at blanks, tabs andwiaes, and null wrds are discardedlhe output is &riable
and command substituted and put in place of the original string.

Command substitutions inside double quotes (*) retain blanks and tabs; evilpeseforce ne words.
The single final ngline does not force a meword in ary case. Itis thus possible for a command substitu-
tion to yield only part of a wrd, even if the command outputs a complete line.

Filename substitution
If a word contains anof the characters *', *?’, ‘' or ‘{" or bagins with the character ' it is a candidate

for filename substitution, also kwa as ‘globbing”. This word is then rgarded as a pattern‘dlob-pat-
tern”), and replaced with an alphabetically sorted list of file names which match the pattern.

In matching filenames, the charactérat. the bginning of a filename or immediately foling a ‘/’, as

well as the character /' must be matchegblieitly. The character *** matches wrstring of characters,
including the null string.The character ‘?’” matchesyagngle character The sequence ‘[...]' matchesyan
one of the characters enclosadlithin ‘[...]', a pair of characters separated by ‘=’ matcheg cdraracter
lexically between the to.

(+) Some glob-patterns can begaed: The sequence ‘["...] matchesyaingle charactenot specified by
the characters and/or ranges of characters in the braces.

An entire glob-pattern can also begeted with

> echo *

bang crash crunch ouch
> echo “cr*

bang ouch

Glob-patterns which do not use *?’, **, or ‘[]' or which use ‘{} or " (belg) are not ngated correctly

The metanotation ‘a{b,c,d}e’ is a shorthand for ‘abe ace adesft-to-right order is preseed:
‘lusr/source/s1/{oldls,Is}.c’ xpands to ‘/usr/source/s1/oldls.c /usr/source/sl/ISItle results of matches
are sorted separately at avideve to presere this order: ‘../{memo,*box} might gpand to ‘../memo
../box ../mbox’. (Note that ‘memo’ s not sorted with the results of matching *boxt)is not an error
when this constructxpands to files which do nokist, but it is possible to get an error from a command to
which the gpanded list is passed-his construct may be nesteAs a special case theowds ‘{’, '}’ and

{} are passed undisturbed.

The character ™ at the bening of a filename refers to home directori&anding alone, i.e., ™, it
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expands to the woker's home directory as reflected in thalwe of thehome shell variable. Wherfol-

lowed by a name consisting of letters, digits and ‘=’ characters the shell searches for a user with that name
and substitutes their home directory; thusefik might epand to ‘/usr/kn’ and “len/chmach’ to
‘lusr/ken/chmach’. Ifthe character ™ is follwed by a character other than a letter or ‘/' or appears else-
where than at the baning of a verd, it is left undisturbed.A command lilke ‘seter MANPATH
/usr/man:/usr/local/man:™/lib/man’ does not, therefore, do home directory substitution as one might hope.

It is an error for a glob-pattern containing *’, “?’, ‘[’ or ", with or without ', not to matchydiles.

However, only one pattern in a list of glob-patterns must match a file (so that, e.g., ‘rm *.a *.coutd w

fail only if there were no files in the current directory ending in ‘.a’, ‘.c’, or ‘.0’), and ifrtheomatch

shell \ariable is set a pattern (or list of patterns) which matches nothing is left unchanged rather than caus-
ing an error

Thenoglob shell \ariable can be set to pent filename substitution, and tegand-globeditor command,
normally bound to “X-*, can be used to interaety expand indvidual filename substitutions.

Dir ectory stack substitution (+)
The directory stack is a list of directories, numbered from zero, used Ipushe popdanddirs builtin
commands (q.y. dirs can print, store in a file, restore and clear the directory stackydinas and the
savedirs and dirsfile shell variables can be set to store the directory stack automatically on logout and
restore it on login.The dirstack shell \ariable can bexamined to see the directory stack and set to put
arbitrary directories into the directory stack.

The character ‘=’ follwed by one or more digitxpands to an entry in the directory stadihe special

case ‘=—"gpands to the last directory in the staélar example,
> dirs -v
0  /usr/bin

1  /Jusr/spool/uucp
2 |usr/accts/sys
>echo =1
lusr/spool/uucp

> echo =0/calendar
lusr/bin/calendar

> echo =—
lusr/accts/sys

The noglob andnonomatch shell \ariables and thexpand-globeditor command apply to directory stack
as well as filename substitutions.

Other substitutions (+)

There are seral more transformationsylving filenames, not strictly related to the abdut mentioned
here for completenes#ny filename may bexpanded to a full path when tisgmlinks variable (qg.v) is
set to ‘pand’. Quotingprevents this &pansion, and th@ormalize-patheditor command does it on
demand. Thenormalize-commandeditor command »@ands commands inAPH into full paths on
demand. Finallycd andpushdinterpret ‘=" as the old warking directory (equialent to the shell ariable
owd). Thisis not a substitution at alluban abbreiation recognized by only those command&nethe-
less, it too can be prented by quoting.

Commands
The net three sections describeviathe shell gecutes commands and deals with their input and output.

Simple commands, pipelines and sequences
A simple command is a sequence dfrds, the first of which specifies the command to Xeewged. A
series of simple commands joined by ‘|' characters forms a pipe€lihe.output of each command in a
pipeline is connected to the input of thexne

Simple commands and pipelines may be joined into sequences with ‘;’, and wikdwteel sequentially
Commands and pipelines can also be joined into sequences with ‘|| or ‘&&’, indicating, as in the C lan-
guage, that the second is to xecaited only if the firstdils or succeeds respedy.
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A simple command, pipeline or sequence may be placed in parentheses, ‘()’, to form a simple command,
which may in turn be a component of a pipeline or sequeAceommand, pipeline or sequence can be
executed without waiting for it to terminate by follwing it with an ‘&’.

Builtin and non-builtin command execution
Builtin commands arexecuted within the shelllf any component of a pipelinexeept the last is auitin
command, the pipeline ixecuted in a subshell.

Paenthesized commands arevays executed in a subshell.
(cd; pwd); pwd

thus prints théaomedirectory leaving you where you were (printing this after the home directory), while
cd; pwd

leaves you in thehome directory Parenthesized commands are most often used venred from afect-
ing the current shell.

When a command to beezuted is found not to be aiittin command the shell attempts treeute the
command viaexecvg?). Eachword in the \ariablepath names a directory in which the shell will look for
the commandlf it is given neither a—c nor a-t option, the shell hashes the names in these directories into
an internal table so that it will try anecvg?) in only a directory where there is a possibility that the com-
mand resides therelhis greatly speeds command location when gelaumber of directories are present
in the search pathlf this mechanism has been turned (eia unhash, if the shell vas gven a-c or -t
argument or in ay case for each directory componentpaith which does not lggn with a */’, the shell
concatenates the currenbsking directory with the gen command name to form a path name of a file
which it then attempts toxecute.

If the file has recute permissionsub is not an xecutable to the system (i.e., it is neither &ecatable

binary nor a script that specifies its interpreter), then it is assumed to be a file containing shell commands
and a ne shell is spavned to read it. Theshellspecial alias may be set to specify an interpreter other than
the shell itself.

On systems which do not understand the ‘#!" script interpreterentian the shell may be compiled to
emulate it; see theersion shell \ariable. Ifso, the shell checks the first line of the file to see if it is of the
form ‘#linterpreter ag .... If it is, the shell startmterpreterwith the given args and feeds the file to it on
standard input.

Input/output
The standard input and standard output of a command may be redirected with Wiadaimtax:

<name Open filename(which is first ariable, command and filenamepanded) as the standard input.

<<word Read the shell input up to a line which is identicaltod. word is not subjected toariable, file-
name or command substitution, and each input line is compareatddefore ag substitutions
are done on this input lindJnless a quoting ‘\', ", " or " appears inword variable and com-
mand substitution is performed on the ingwng lines, allwing ‘\' to quote ‘$’, V' and .
Commands which are substitutedvéadl blanks, tabs, and mdines presersd, ecept for the
final nevline which is dropped.The resultant te is placed in an angmous temporary file
which is given to the command as standard input.

> name

>l name

>& name

>&! name
The file nameis used as standard outpuf.the file does not»xast then it is created; if the file
exists, it is truncated, its prmus contents being lost.

If the shell ariablenoclobber is set, then the file must natist or be a character special file
(e.g., a terminal or ‘/dénull’) or an error results.This helps preent accidental destruction of
files. Inthis case the ‘I forms can be used to suppress this check.

The forms irolving ‘&’ route the diagnostic output into the specified file as well as the standard
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output. nameis expanded in the sameay as ‘<’ input filenames are.

>>name

>>& name

>>I name

>>&! name
Like *>', but appends output to the endr@fme If the shell ariablenoclobber is set, then it is
an error for the filmotto exist, unless one of the ‘'’ forms is\gn.

A command receks the ewironment in which the shell as irvoked as nodified by the input-output
parameters and the presence of the command in a pip&lns, unlile sme preious shells, commands
run from a file of shell commandsvearo access to the & of the commands by dailt; rather the
receve te original standard input of the shellhe ‘<<’ mechanism should be used to present inline data.
This permits shell command scripts to function as components of pipelines amsl thikoshell to block
read its input. Note that the deult standard input for a command run detachedoisthe empty file
/dev/null, but the original standard input of the shdfithis is a terminal and if the process attempts to read
from the terminal, then the process will block and the user will be notifieddbee

Diagnostic output may be directed through a pipe with the standard o8ipytly use the form ‘|&’ rather
than just ‘|".
The shell cannot presently redirect diagnostic output without also redirecting standard auitffatn-

mand> output-fil§ >& error-file’ i s dften an acceptablearkaround. Eitheoutput-fileor error-file may be
‘/dev/tty’ to send output to the terminal.

Features
Having described ha the shell accepts, parses amdoaites command lines, wewiaurn to a \ariety of its
useful features.

Control flow
The shell contains a number of commands which can be usegutatesthe flav of control in command
files (shell scripts) and (in limitedub useful vays) from terminal inputThese commands all operate by
forcing the shell to reread or skip in its input and, due to the implementation, restrict the placement of some
of the commands.

The foread, switch, and while statements, as well as tlighen-elseform of theif statement, require that
the major leywords appear in a single simple command on an input line asdbelav.

If the shells input is not seekable, the sheliffiers up input whener a loop is being read and performs
seeks in this internaluffer to accomplish the rereading implied by the loffo the etent that this allas,
backwardgotos will succeed on non-seekable inputs.)

Expressions
The if, while and ext builtin commands usexpressions with a common syntaXhe &pressions can
include ay of the operators described in thexhéhree sectionsNote that the@ builtin command (g.y
has its an separate syntax.

Logical, arithmetical and comparison operators
These operators are similar to those of C ane e same precedenc&hey include

||&&|A&::!::~!~<:>:

<><K>>+=-*[ %17 ()
Here the precedence increases to the right, ‘==""'1=""'="" and ", ‘<=’ ‘’>=" '<’ and *>’, ‘<<’ and ‘>>’, '+
and ‘-’, " '/ and ‘%’ being, in groups, at the samevi®. The'==""1=""'=" and ‘! operators compare

their aguments as strings; all others operate on numbérs.operators ‘=" and ‘I"" are l& ‘=" and ‘==’
except that the right hand side is a glob-pattern Bksmame substitution) against which the left hand
operand is matchedrhis reduces the need for use of siwétch builtin command in shell scripts when all
that is really needed is pattern matching.

Strings which bgin with ‘0’ are considered octal numbensull or missing aguments are considered ‘0'.
The results of allxpressions are strings, which represent decimal numiteissimportant to note that no
two components of anx@ression can appear in the samardy except when adjacent to components of
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expressions which are syntactically significant to the parser (‘& ‘| ‘<’ >’ ‘(")) thehould be sur
rounded by spaces.

Command exit status
Commands can bexecuted in &pressions and theixi status returned by enclosing them in braces (‘{}).
Remember that the braces should be separated fromattus wf the command by spaceSommand
executions succeed, returning true, i.e., ‘1’, if the commaiits evith status 0, otherwise théail, return-
ing false, i.e., ‘0". If more detailed status information is required then the command shoukkheesl
outside of anxgpression and thetatusshell \ariable @amined.

File inquiry operators
Some of these operators perform traksé tests on files and related objedhkey are of the form-op file
whereopis one of

Read access

Write access

Execute access

Executable in the path or shelliltin, e.g., ‘=X Is’ and ‘=X Is—F" are generally truepb‘-X
/bin/ls’ is not (+)

Existence

Ownership

Zero size

Non-zero size (+)

Plain file

Directory

Symbolic link (+) *

Block special file (+)

Character special file (+)

Named pipe (fifo) (+) *

Soclet special file (+) *

Set-useilD bit is set (+)

Set-group-ID bit is set (+)

Sticky bit is set (+)

file (which must be a digit) is an open file descriptor for a terminateég+)
Has been migrated (coex anly) (+)

Applies subsequent operators in a multiple-operator test to a symbolic link rather than to the file
to which the link points (+) *

XXz~

rg—~T>XQC NTOT—Q"TOLNOOD®

file is command and filenameamanded and then tested to see if it has the specified relationship to the real
user If file does not ®ist or is inaccessible pfor the operators indicated by ', if the specified file type
does not ®ist on the current system, then all enquiries retaisef i.e., ‘0.

These operators may be combined for concisenesg:fit€ i s equivalent to ‘~x file && -y file’. (+) For
example, ‘—fx’ is true (returns ‘1’) for plainxecutable files, bt not for directories.

L may be used in a multiple-operator test to apply subsequent operators to a symbolic link rather than to the
file to which the link pointsFor example, ‘-IL0’ is true for links wned by the imoking user Lr, Lw and

Lx are alays true for links anddise for non-links.L has a diferent meaning when it is the last operator

in a multiple-operator test; see b&lo

It is possible bt not useful, and sometimes misleading, to combine operators wpiebtéle to be a file
with operators which do not, (e.¢g€,andt). Following L with a non-file operator can lead to particularly
strange results.

Other operators return other information, i.e., not just ‘0’ or (¥) They havethe same format as before;
op may be one of

A Last file access time, as the number of seconds since the epoch
A: Like A, but in timestamp format, e.g., ‘Fri May 14 16:36:10 1993’
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M Last file modification time

M: Like M, but in timestamp format

C Last inode modification time

C Like C, but in timestamp format

D Device number

I Inode number

F Compositefile identifier, in the formdeviceinode

L The name of the file pointed to by a symbolic link

N Number of (hard) links

P Permissions, in octal, without leading zero

P: Like P, with leading zero

Pmode Equialent to ‘—Pfile & mode, e.g., ‘—=P22file’ returns ‘22’ iffile is writable by group and
other ‘20’ if by group onlyand ‘0’ if by neither

Pmode LikePmode, with leading zero

U Numeric userid

u: Username, or the numeric userid if the username is wirkno

G Numeric groupid

G: Groupname, or the numeric groupid if the groupname is wmkno
z Size, in bytes

Only one of these operators may appear in a multiple-operator test, and it must be thetéatitatl has
a dfferent meaning at the end of and elsere in a multiple-operator tesBecause ‘0’ is a alid return
value for mawy of these operators, thelo not return ‘0’ when thg fail: most return ‘=1’, andr returns *:’.

If the shell is compiled with POSIX defined (see Weesion shell \ariable), the result of a file inquiry is
based on the permission bits of the file and not on the result attes&) system call.For example, if
one tests a file withw whose permissions auld ordinarily allev writing but which is on a file system
mounted read-onjyhe test will succeed in a POSIX shalt lfeil in a non-POSIX shell.

File inquiry operators can also beakiated with thdiletestbuiltin command (q.y (+).

Jobs
The shell associateg@b with each pipelinelt keeps a table of current jobs, printed byjtiies command,
and assigns them small iger numbersWhen a job is started asynchronously with ‘&’, the shell prints a
line which looks lile

[1] 1234

indicating that the job which as started asynchronouslasvyjob number 1 and had one (topelgprocess,
whose process idag 1234.

If you are running a job and wish to do something else you may hit the suspe@sdally “Z’), which
sends a SOP signal to the current jobThe shell will then normally indicate that the job has been ‘Sus-
pended’ and print another promgf. the listjobs shell \ariable is set, all jobs will be listed &kihe jobs
builtin command; if it is set to ‘long’ the listing will be in long format,difobs —I'. You can then manipu-
late the state of the suspended jdou can put it in theBackground’ with thebg command or run some
other commands andientually bring the job back into th#dreground’ with fg. (See also theun-fg-edi-

tor editor command.)A ‘"7’ takes efect immediately and is l&k an interrupt in that pending output and
unread input are discarded when it is typ&tie wait builtin command causes the shell tainfor all back-
ground jobs to complete.

The ] key £nds a delayed suspend signal, which does not generat®R Sdnal until a program
attempts taead(2) it, to the current jabThis can usefully be typed ahead when youvehaepared some
commands for a job which you wish to stop after it has read tfidm.”Y’ key performs this function in
csh(1); intcsh Y’ is an editing command(+)

A job being run in the background stops if it tries to read from the ternBaakground jobs are normally
allowed to produce outputubthis can be disabled byvgig the command ‘stty tostoplf you set this tty
option, then background jobs will stop whenytltiy to produce output Il they do when thg try to read
input.
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There are seral ways to refer to jobs in the shellhe character ‘%’ introduces a job naméyou wish

to refer to job number 1, you can name it as ‘%llist naming a job brings it to the fgreund; thus ‘%1’

is a synogm for ‘fg %21’, bringing job 1 back into the fageound. Similarlysaying ‘%1 &' resumes job 1

in the background, just lkk‘'bg %21’. A job can also be named by an unambiguous prefix of the string
typed in to start it: ‘%a€ would normally restart a suspendex{1) job, if there were only one suspended
job whose name Igen with the string ‘&’. It is also possible to say ‘@®ing to ecify a job whose i
containsstring, if there is only one such job

The shell maintains a notion of the current andiptes jobs. In output pertaining to jobs, the current job is
marked with a ‘+' and the preous job with a ‘=". The abbreiations ‘%+’, ‘%’, and (by analogy with the
syntax of thehistorymechanism) ‘%%’ all refer to the current job, and ‘%’ refers to theique job

The job control mechanism requires that $tig(1) option ‘nev’ be set on some systemh.is an artict
from a ‘nev’ implementation of the tty dver which allovs generation of interrupt characters from the
keyboard to tell jobs to stopSeestty(1) and thesettybuiltin command for details on setting options in the
new tty driver.

Status reporting
The shell learns immediately whesee a rocess changes staté. normally informs you whener a job
becomes bload so that no further progress is possibig,dnly right before it prints a prompfThis is
done so that it does not otherwise disturb yoorkw If, however, you set the shellariablenotify, the shell
will notify you immediately of changes of status in background jdtigere is also a shell commandtify
which marks a single process so that its status changes will be immediately repgrtéefault notify
marks the current process; simply say ‘notify’ after starting a background job to mark it.

When you try to lege the shell while jobs are stopped, you will barmed that “6u hare sopped jobs.
You may use thgobscommand to see what there. If you do this or immediately try toxi again, the
shell will not warn you a second time, and the suspended jobs will be terminated.

Automatic, periodic and timed e/ents (+)
There are arious vays to run commands and ¢éagher actions automatically aasious times in thélife
cycle” of the shell. They are summarized here, and described in detail under the apprdfuitite com-
mands, Special shell ariables andSpecial aliases

The schedbuiltin command puts commands in a scheduleghtlist, to be gecuted by the shell at avgn
time.

The beepcmdcwdemd periodic, precmd postcmd and jobcmdSpecial aliasesan be set, respeatly, to
execute commands when the shelints to ring the bell, when theovking directory changesyery tpe-
riod minutes, before each prompt, before each command xgetsted, after each command getsaeited,
and when a job is started or is brought into thegiarend.

The autologout shell variable can be set to log out or lock the shell aftevengiumber of minutes of
inactiity.
Themalil shell variable can be set to check fomnmail periodically

The printexitv alue shell \ariable can be set to print theitestatus of commands whickiewith a status
other than zero.

Thermstar shell variable can be set to ask the usédren ‘rm *' is typed, if that is really whatag meant.

Thetime shell variable can be set txeute thetime builtin command after the completion ofyaprocess
that tales more than aggn number of CPU seconds.

Thewatch andwho shell variables can be set to report when selected users log in or out, dogltibidin
command reports on those users gttane.

Native Language System support (+)
The shell is eight bit clean (if so compiled; seeuémsion shell variable) and thus supports character sets
needing this capabilityNLS support difiers depending on whether or not the shelswompiled to use the
system$ NLS (agin, seeversion). In either case, 7-bit ASCII is the @eiit for character classification
(e.g., which characters are printable) and sorting, and changingAt& or LC_CTYPE ervironment
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variables causes a check for possible changes in these respects.

When using the systemNLS, thesetlocalé€3) function is called to determine appropriate character classi-
fication and sorting.This function typically gamines the. ANG andLC_CTYPE ervironment \ariables;
refer to the system documentation for further detalihen not using the systesrN\LS, the shell simulates

it by assuming that the ISO 8859-1 character set is used vénesitber of theLANG andLC_CTYPE
variables are set, gardless of their &lues. Sortings not afected for the simulated NLS.

In addition, with both real and simulated NLS, all printable characters in the range \200-\377, i.e., those
that hae M-char bindings, are automatically reboundself-insert-commandThe corresponding binding

for the escapehar sequence, if an is left alone. These characters are not rebound if M@REBIND
ervironment \ariable is set.This may be useful for the simulated NLS or a primitieal NLS which
assumes full ISO 8859-10therwise, all Mehar bindings in the range \240-\377 aréeefively undone.
Explicitly rebinding the releant keys with bindkeyis of course still possible.

Unknown characters (i.e., those that are neither printable nor control characters) are printed in the format
\nnn. Ifthe tty is not in 8 bit mode, other 8 bit characters are printed byertimg them to ASCII and

using standout modeThe shell neer changes the 7/8 bit mode of the tty and tracks-unated changes

of 7/8 bit mode.NLS users (qgrfor that matterthose who want to use a metaek) may need to xlicitly

set the tty in 8 bit mode through the appropr&tg1) command in, e.g., thélogin file.

OS variant support (+)
A number of ne builtin commands are pwided to support features in particular operating systehtfis.
are described in detail in tiBiltin commands section.

On systems that support TCF (aix-ibm370, aix-pg&gpathandsetspattget and set the systemeeution
path, getxvers and setxves get and set thexperimental ersion prefix andnigrate migrates processes
between sitesThejobshbuiltin prints the site on which each job iseeuting.

Under Domain/OSinlib adds shared libraries to the currentimmment,rootnodechanges the rootnode
andver changes the systype.

Under Machgsetpathis equvalent to Machs setpattfl).

Under Masscomp/RJ and Harris CX/UXuniversesets the uwerse.

Under Harris CX/UXucbor att runs a command under the specifiedsensie.
Under Corex/OS,warp prints or sets the uerse.

TheVENDOR, OSTYPE andMACHTYPE ervironment \ariables indicate respeatly the vendor oper

ating system and machine type (microprocessor class or machine model) of the system on which the shell
thinks it is running.These are particularly useful when sharing simeme directory betweenw®al types

of machines; one can, foxample,

set path = (/bin.$ME&HTYPE /usr/ucb /bin /usr/bin .)
in ones"/.login and put gecutables compiled for each machine in the appropriate directory
Theversion shell ariable indicates what options were chosen when the sasltempiled.

Note also theewgrp builtin, the afsuserandecho_styleshell variables and the system-dependent locations
of the shells input files (se&ILES).

Signal handling
Login shells ignore interrupts when reading theJillogout The shell ignores quit signals unless started
with —q. Login shells catch the terminate signalt bon-login shells inherit the terminate beloa from
their parents.Other signals hae te \alues which the shell inherited from its parent.

In shell scripts, the shedl’randling of interrupt and terminate signals can be controlledamiifitr, and its
handling of hangups can be controlled witipandnohup

The shell gits on a hangup (see also tbgout shell \ariable). Bydefault, the shel§ children do too, bt
the shell does not send them a hangup whexit#. ehup arranges for the shell to send a hangup to a child
when it &its, andnohupsets a child to ignore hangups.
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Terminal management (+)
The shell uses three fiifent sets of terminal‘fty’’) modes: ‘edit’, used when editing, ‘quote’, used when
quoting literal characters, andkeeute’, used whenxecuting commandsThe shell holds some settings in
each mode constant, so commands whicheldze tty in a confused state do not interfere with the shell.
The shell also matches changes in the speed and padding of thiegtljst of tty modes that areft con-
stant can bexamined and modified with theettybuiltin. Note that although the editor uses CBREAK
mode (or its equilent), it tales typed-ahead charactergaay.

The edhotg settcandtelltc commands can be used to manipulate andgléfrminal capabilities from the
command line.

On systems that support SIGWINCH or SIGWIN®Othe shell adapts to windoresizing automatically
and adjusts the gmonment \ariablesLINES andCOLUMNS if set. If the ervironment \ariableTERM-
CAP contains li# and co# fields, the shell adjusts them to reflect thevimelow size.

REFERENCE
The net sections of this manual describe all of theailable Builtin commands, Special aliasesind Spe-
cial shell variables.

Builtin commands
%job A synorym for thefg builtin command.

%job & A synorym for thebg builtin command.
Does nothing, successfully

@
@ name= expr
@ namgindex] = expr
@ name-+|--
@ namgindex]++|--
The first form prints thealues of all shell ariables.

The second form assigns thalue ofexpr to name The third form assigns theale ofexpr to
theindexth component ohame both nameand itsinde<th component must alreadyist.

expr may contain the operators '*', ‘+’, etc., as in @. expr contains ‘<’, *>’, ‘& or " then at
least that part oéxpr must be placed within ‘()’.Note that the syntax apr has nothing to do
with that described undé&ixpressions

The fourth and fifth forms increment (‘++’) or decrement (‘-Admeor itsindexXth component.

The space between ‘@’ andmeis required. The spaces betweerameand ‘=" and between ‘=’
andexpr are optional.Components o&xpr must be separated by spaces.

alias [name[wordlist]]
Without aguments, prints all aliased/ith name prints the alias for nameWith nameand
wordlist, assignswordlist as the alias ohame wordlist is command and filename substituted.
namemay not be ‘alias’ or ‘unalias’See also thanaliasbuiltin command.

alloc Shows the amount of dynamic memory acquired, brokavn into used and free memoryith
an agument shavs the number of free and used blocks in each sizgargteThe catgories start
at size 8 and double at each std@jhis command autput may ary across system types, because
systems other than théA\X may use a dferent memory allocator

bg[%job .. ]
Puts the specified jobs (arithout aguments, the current job) into the background, continuing
each if it is stoppedjob may be a numbea gring, ”, ‘%’, ‘+’ or ‘=’ as described undedobs.
bindkey [-I|-d|-€|-v|-u] (+)
bindkey [-a] [-b] [-K] [-r] [-—] key (+)
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bindkey[-a] [-b] [-K] [-c|-] [-—] key command+)
Without options, the first form lists all bounéyk and the editor command to which each is
bound, the second form lists the editor command to whkegls bound and the third form binds
the editor commandommando key. Options include:

-l Lists all editor commands and a short description of each.

—-d Binds all leys to the standard bindings for the daft editor

—e Binds all leys to the standard GNU Emacs-ikindings.

-v Binds all leys to the standardi(1)-like bindings.

—a Lists or changesdy-bindings in the alternate key map. Thisis the ley map used invi
command mode.

-b key is interpreted as a control character writtehafacter (e.g., “"A) or C-character (e.g.,
‘C-A’), a meta character written Mharacter (e.g., ‘M-A), a function ley written Fstring
(e.g., ‘F-string’), or anxdended prefix &y written X-character(e.g., ‘X-A).

-k keyis interpreted as a symbolic arr&key rame, which may be one of do’, ‘up’, ‘left’ or
‘right’.

-r Remaes key's binding. Becareful: ‘bindley +' doesnot bind key to self-insert-command
(g.v), it unbindskey completely

—c commands interpreted as aulitin or external command instead of an editor command.

—-s commands talen as a literal string and treated as terminal input Whers typed. Bound
keys incommandare themselks reinterpreted, and this continues for temsl¢éeof interpreta-
tion.

—-— Forces a break from option processing, so thé werd is talen askey even if it begns with

—u (or ary invdid option)

Prints a usage message.

key may be a single character or a striiga command is bound to a string, the first character of
the string is bound teequence-lead-iand the entire string is bound to the command.

Control characters ikey can be literal (thecan be typed by preceding them with the editor com-
mandquoted-insertnormally bound to “V’) or written caret-character style, e.g.;. "Beleteis
written ©?’ (caret-question mark)key andcommandcan contain backslashed escape sequences

(in the style of System ¥do(1)) as follavs:

\a Bell

\b Backspace

\e Escape

\f Form feed

\n Newline

\r Carriage return
\t Horizontal tab
\v Vertical tab

\nnn The ASCII character corresponding to the octal numbar
‘\" nullifies the special meaning of the folling characterif it has ay, notably ‘\’ and .

break Causesecution to resume after thendof the nearest enclosirigreac or while. The remain-
ing commands on the current line areaited. Multi-level breaks are thus possible by writing
them all on one line.

breaksw
Causes a break fromswitch, resuming after thendsw

builtins (+)
Prints the names of allitin commands.

bye (+) A synorym for thelogoutbuiltin command. Available only if the shell \as so compiled; see the
version shell \ariable.
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caselabel:

A label in aswitch statement as discussed helo

cd[-p] [-1] [-n[-v] [nam¢

chdir

If a directorynameis given, changes the shell\working directory toname If not, changes to
home If nameis ‘=’ it is interpreted as the prmus working directory (se@®ther substitu-
tions). (+) If nameis not a subdirectory of the current directory (and does rgph lvéth /', *./’
or ‘..I"), each component of theatiablecdpath is checled to see if it has a subdirectorgme
Finally, if all else fils hut nameis a shell ariable whose alue bgins with /', then this is tried
to see if it is a directory

With —p, prints the final directory stack, just éldirs. The -I, —n and-v flags hae the same
effect oncd as ondirs, and they imply —p. (+)

See also thamplicitcd shell ariable.

A synorym for thecd builtin command.

complete[commandword/patternlist[:selec}/[[ sufiX]/] ...]] (+)

Astron 6.11.00

Without aguments, lists all completiondVith commandlists completions focommand With
commandndword etc., defines completions.

commandmay be a full command name or a glob-pattern EEmame substitution). It can
begin with ‘=’ to indicate that completion should be used only wt@mmands ambiguous.

word specifies which ward relatve  the current wrd is to be completed, and may be one of the
following:

¢ Current-vord completion.patternis a glob-pattern which must match thejipaing of
the current wrd on the command lingatternis ignored when completing the current
word.
C Likec, but includespatternwhen completing the currentord.
n Next-word completion. patternis a glob-pattern which must match theginaing of
the previous word on the command line.
N  Liken, but must match the lggnning of the wrd two before the current ard.
Position-dependent completiopatternis a humeric range, with the same syntax used
to index shell variables, which must include the currerdra.

©

list, the list of possible completions, may be one of the iolig:

Plain (‘text”) files

Plain (‘text’) files which bein with the supplied path prefix
Any variables

Usernames

a Aliases

b Bindings (editor commands)

c Commands (biltin or external commands)

C External commands which @@ with the supplied path prefix
d Directories

D Directories which bgin with the supplied path prefix
e Environment \ariables

f Filenames

F Filenames which lggn with the supplied path prefix
g Groupnames

j Jobs

I Limits

n Nothing

S Shellariables

S Signals

t

T

\Y

u
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X Like n, but printsselectwhenlist-choicesis used.
X Completions

$var Words from the ariablevar

(--r) Words from the gien list

‘ Words from the output of command

selectis an optional glob-patternf given, words from onlylist that matchselectare considered
and thefignore shell variable is ignoredThe last three types of completion may notdhaselect
pattern, andk usesselectas an gplanatory message when thst-choiceseditor command is
used.

sufix is a single character to be appended to a successful compl#tioull, no character is
appended. lbmitted (in which case the fourth delimiter can also be omitted), a slash is appended
to directories and a space to otheres.

Now for some ramples. Someommands takaly directories as guments, so thergho point
completing plain files.

> complete cd 'p/1/d/’

completes only the firstavd following ‘cd’ (‘p/1’) with a directory p-type completion can also
be used to narmo down command completion:

> co['D]
complete compress
> complete —co* 'p/0/(compress)/’
> co['D]
> compress
This completion completes commandsofds in position 0, ‘p/0’) which lggn with ‘co’ (thus

matching ‘co*’) to ‘compress’ (the onlyavd in the list). The leading ‘-’ indicates that this com-
pletion is to be used with only ambiguous commands.

> complete find 'n/-user/u/’

is an e@ample ofn-type completion. Any word following ‘find’ and immediately follaving
‘~—user’ is completed from the list of users.

> complete cc 'c/-1/d/’

demonstrates-type completion.Any word following ‘cc’ and bginning with ‘~I' is completed
as a directory‘—I" is not talen as part of the directory because we usedncase.

Differentlists are useful with diferent commands.

> complete alias 'p/1/a/’

> complete man 'p/*/c/’

> complete set 'p/1/s/’

> complete true 'p/1/x:futh has no options./’

These complete avds follonving ‘alias’ with aliases, ‘man’ with commands, and ‘set’ with shell
variables. ‘true’doesnt haveary options, sox does nothing when completion is attempted and
prints ‘Truth has no optionsiwhen completion choices are listed.

Note that theananexample, and a@ral other &@amples belw, could just as well hae wsed 'c/*
or'n/* as 'p/*.

Words can be completed from ariable @auated at completion time,

> complete ftp 'p/1/$hostnames/’

> set hostnames = (rtfm.mit.edu tesla.ee.cornell.edu)

> ftp ['D]

rtfm.mit.edu tesla.ee.cornell.edu

> ftp ['C]

> set hostnames = (rtfm.mit.edu tesla.ee.cornell.edu uunet.uu.net)
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> ftp ['D]
rtfm.mit.edu tesla.ee.cornell.edu uunet.uu.net

or from a command run at completion time:
> complete kill 'p/*/'‘ps | avk \{print\ \$1\}'/’
> kill -9 ['D]
23113 23377 23380 23406 23429 23529 23530 PID

Note that thecompletecommand does not itself quote itgaments, so the braces, space and ‘$
in {print $1} must be quoted xplicitly.

One command can Y@ multiple completions:
> complete dbx 'p/2/(core)/ 'p/*Icl

completes the secondgament to ‘dbx’ with the wrd ‘core’ and all other guments with com-
mands. Notethat the positional completion is specified before thet-merd completion.
Because completions areakiated from left to right, if the mé-word completion were specified
first it would alvays match and the positional completiooudd never be executed. Thisis a
common mista& when defining a completion.

The selectpattern is useful when a commandesiiles with only particular forms aggaments.
For example,

> complete cc 'p/*/f:*.[cao]/

completes ‘cc’ aguments to files ending in only ‘.c’, “.a’, or ‘.0'selectcan also xclude files,
using ngdion of a glob-pattern as described undiéname substitution One might use

> complete rm 'p/*/f"*{c,h,cc,C,t&,1,man,ly}/’

to exclude precious source code from ‘rm’ completigdf course, one could still typexduded
names manually orverride the completion mechanism using tt@mplete-wad-raw or list-
choices-aw editor commands (g.v

The ‘C’, 'D’, ‘F’ and ‘T’ lists ae like ‘c’, ‘d’, ‘f " and ‘t’ respectvely, but they use theselectargu-
ment in a diferent vay: to restrict completion to files gi@ning with a particular path prefixzor
example, the EIm mail program uses ‘=" as an abbt®n for one$ mail directory One might
use

> complete elm c@=@F:$HOME/Mail/@

to complete ‘elm —-f =’ as if it were ‘elm —f “/Mail/’ Note that we used ‘@’ instead of /' to
avad confusion with theselectagument, and we used ‘$HOME' instead of ™ because home
directory substitution wrks at only the lgnning of a verd.

sufix is used to add a nonstandardigufnot space or '/’ for directories) to completednds.
> complete finger 'c/*@/$hostnames/’ 'p/1/u/@’

completes guments to ‘finger’ from the list of users, appends an ‘@’, and then completes after
the ‘@’ from the ‘hostnames’ariable. Noteagain the order in which the completions are speci-
fied.

Finally, here’s a @mplex example for inspiration:

> complete find \

“n/-name/f/’ 'n/-never/f' 'n/-{,n}cpio/f/’ \
“n/-exec/c/’ 'n/-ok/c/’ 'n/-user/u/’ \
“n/—group/g/’ 'n/-fstype/(nfs 4.2)/" \
‘n/-typel/(bcdflps)’\

“c/-/(name neer cpio ncpio rec ok user \
group fstype type atime ctime depth inum \
Is mtime nogroup nouser perm print prune \
size xde)/' \
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“prridr
This completes wrds follaving ‘—name’, ‘—naver’, ‘—cpio’ or ‘ncpio’ (note the pattern which
matches both) to files, ards folloving ‘—exec’ or ‘—ok’ to commands, wrds folloving ‘user’
and ‘group’ to users and groups respetyi and words follaving ‘—fstype’ or ‘~type’ to mem-
bers of the gien lists. Italso completes the switches themsslirom the gien list (note the use
of c-type completion) and completesy#ining not otherwise completed to a directoyhew.

Remember that programmed completions are ignored if tind laeing completed is a tilde sub-
stitution (bginning with ) or a \ariable (bginning with ‘$’). completds an &perimental fea-
ture, and the syntax may change in futueesions of the shellSee also theincompletéuiltin
command.

Continues recution of the nearest enclosimagnile or foreadh. The rest of the commands on the
current line arexecuted.

Labels the defult case in awitch statement. Ishould come after atlaselabels.

dirs [-I] [-n]-V]
dirs —S|-L [filenamé (+)
dirs —c (+)

The first form prints the directory stackhe top of the stack is at the left and the first directory
in the stack is the current directoWith —I, *™ or “namein the output is xpanded plicitly to
home or the pathname of the home directory for usame (+) With —n, entries are wrapped
before thg reach the edge of the scredhr) With —v, entries are printed one per line, preceded
by their stack positions(+) If more than one ofn or -v is given, —v takes precedence-p is
accepted bt does nothing.

With -S, the second form sas the directory stack téilenameas a series afd and pushdcom-
mands. Vith -L, the shell sourcefllename which is presumably a directory stack filevehby
the =S option or thesavedirs mechanism. Ireither casedirsfile is used ifflenameis not gven
and™/.cshdisis used ifdirsfile is unset.

Note that login shells do the egdent of ‘dirs —L' on gartup and, ifsavedirs is set, ‘dirs —S’
before &iting. Becaus®nly “/.tcshic is hormally sourced befofécshdiss, dirsfile should be set
in 7/.tcshic rather thari/.login.

The last form clears the directory stack.

echo[-n] word ...

Writes eachword to the shels gandard output, separated by spaces and terminated with-a ne
line. Theecho_styleshell variable may be set to emulate (or not) the flags and escape sequences
of the BSD and/or System \é&xsions okedo; seeecho(1).

echotc[-sV] arg ... (+)

Astron 6.11.00

Exercises the terminal capabilities (deemcayg5)) in args For example, 'echotc home’ sends
the cursor to the home position, 'echotc cm 3 10’ sends it to column 3warid rand 'echotc ts
0; echo "This is a test."”; echotc fs’ prints "This is a test.the status line.

If arg is 'baud’, 'cols’, lines’, 'meta’ or tabs’, prints the alue of that capability ("yes" or "no"
indicating that the terminal does or does naehhat capability). One might use this to makhe
output from a shell script lesgrbose on sl@ terminals, or limit command output to the number
of lines on the screen:

> set history="'echotc lines'
> @ history——

Termcap strings may contain wildcards which will not echo corred@ige should use double
quotes when setting a shelinable to a terminal capability string, as in the folltg example
that places the date in the status line:
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echotc ts 0*"

> set tosl=
> set frsl="‘echotc fs
> echo —n "$tosl";date; echo —n "$frsl"

With —s, nonexistent capabilities return the empty string rather than causing an &viibr —v,
messages arexbose.

else

end

endif

endsw See the description of tfieread, if, switch, and while statements bela

evd arg ...
Treats the guments as input to the shell an@autes the resulting command(s) in the crnté
the current shellThis is usually used taxecute commands generated as the result of command
or variable substitution, because parsing occurs before these substit@erise(1) for a sam-
ple use ok\al.

execcommand
Executes the specified command in place of the current shell.

exit [expr]

The shell gits either with the &lue of the specifieéxpr (an epression, as described under
Expression} or, without expr, with the \alue of thestatusvariable.

fg [%job ...]
Brings the specified jobs (anvithout aguments, the current job) into the fgreund, continuing
each if it is stoppedjob may be a numben gring, ', ‘%’, ‘+’ or ‘=’ as described undedobs.
See also theun-fg-editoreditor command.

filetest —op file... (+)
Applies op (which is a file inquiry operator as described urfeiéz inquiry operators) to each
file and returns the results as a space-separated list.

foreach name(wordlist)

end Successiely sets the ariablenameto each member ofordlist and eecutes the sequence of
commands between this command and the matatmag (Both foreadh and end must appear
alone on separate linesThe huiltin commandcontinuemay be used to continue the loop prema-
turely and the wiltin commandbreakto terminate it prematurelyWhen this command is read
from the terminal, the loop is read once prompting with ‘foreach? p(ompt2) before ay
statements in the loop argeeuted. Ifyou male a mistake typing in a loop at the terminal you
can rub it out.

getspath(+)
Prints the systemxecution path.(TCF only)

getxvers (+)
Prints the gperimental ersion prefix.(TCF only)

glob wordlist
Likeedo, but no " escapes are recognized armatds are delimited by null characters in the out-
put. Usefulfor programs which wish to use the shell to filenaxpaad a list of wrds.

gotoword
word is filename and command-substituted to yield a string of the form ‘labeé&.shell revinds
its input as much as possible, searches for a line of the form ‘label:’, possibly preceded by blanks
or tabs, and continueseeution after that line.

hashstat
Prints a statistics line indicating Waeffective the internal hash table has been at locating com-
mands (andwiding execs). An execis attempted for each component of theth where the
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hash function indicates a possible hit, and in each component which doeginatibtea ‘/'.

On machines withoutfork(2), prints only the number and size of hashkets.

history [-hTr] [n]
history —S|-L|-M [filenamé (+)
history —c (+)

The first form prints the historywent list. If nis given only then most recent\ents are printed

or saved. With —h, the history list is printed without leading humbels-T is specified, times-
tamps are printed also in comment for{his can be used to produce files suitable for loading
with ’history -’ or 'source —h’.) With —r, the order of printing is most recent first rather than
oldest first.

With -S, the second form sas the history list tdilename If the first word of thesavehist shell
variable is set to a numheat most that may lines are sa&d. If the second wrd of savehist is
set to ‘mege’, the history list is mged with the risting history file instead of replacing it (if
there is one) and sorted by time stan(p) Merging is intended for an gmonment lile the X
Windov System with seeral shells in simultaneous us€urrently it succeeds only when the
shells quit nicely one after another

With -L, the shell appendiiename which is presumably a history listweal by the —S option or
the savehist mechanism, to the history list=M is like —L, but the contents ofilenameare
meiged into the history list and sorted by timestarhpeither casehistfile is used ifflenameis
not given and “/.historyis used ifhistfile is unset. 'history —L’ i s exactly like 'source —h’ gcept
that it does not require a filename.

Note that login shells do the egdent of ‘history —L' on gartup and, ifsavehist is set, ‘history
—-S’ before giting. Becausenly “/.tcshcis normally sourced befoféhistory, histfile should be
set in/.tcshic rather than/.login.

If histlit is set, the first and second forms print ancedae literal (ungpanded) form of the his-
tory list.

The last form clears the history list.

hup [commangi(+)

With commandrunscommandsuch that it will &t on a hangup signal and arranges for the shell
to send it a hangup signal when the shelise Notethat commands may set theiwo response

to hangups, \eerriding hup Without an agument (allaved in only a shell script), causes the shell
to exit on a hangup for the remainder of the scrifee alsdSignal handling and thenohup
builtin command.

if (expr) command

If expr (an epression, as described undeékpression$ evaluates true, thercommandis
executed. \ariable substitution onommandhappens ear)yat the same time it does for the rest

of theif command.commandmust be a simple command, not an alias, a pipeline, a command
list or a parenthesized command ligif it may hae aguments. Input/outputedirection occurs

even if expr is false andcommands thusnot executed; this is atn.

if (expr) then

else if @xpr2) then

else

endif

Astron 6.11.00

If the specifiecexpr is true then the commands to the felsteare eecuted; otherwise iéxpr2 is
true then the commands to the secelsgare eecuted, etc.Any number ofelse-ifpairs are pos-
sible; only oneendifis needed.The elsepart is likewise optional. (The words else and endif
must appear at the gi@ning of input lines; th& must appear alone on its input line or after an
else)
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inlib shaed-library ... (+)

jobs[-I]

Adds eaclshased-library to the current efironment. Therés no way to remee a $ared library
(Domain/OS only)

Lists the actie jobs. Wth —I, lists process IDs in addition to the normal informati@n TCF
systems, prints the site on which each jolxeeting.

kill [-ssignal %job|pid ...

kill -

The first and second forms sends the specsfigwol (or, if none is gien, the TERM (terminate)
signal) to the specified jobs or processgd may be a number gring, “, ‘%’, '+’ or ‘=’ as
described underJobs. Sgnals are either géen by number or by name (as wvgh in
lusr/include/signal.hgripped of the prefix ‘SIG’).There is no defult job; saying just ‘kill' does
not send a signal to the current .jolf the signal being sent is TERM (terminate) or HUP
(hangup), then the job or process is sent a CONT (continue) signal asThelthird form lists
the signal names.

limit [-h] [resource[maximum-usg

log (+)
login

logout

Limits the consumption by the current process and each process it creates towvichialhgli

exceedmaximum-us®n the specifiedesource If no maximum-useés given, then the current
limit is printed; if noresouiceis given, then all limitations are gén. If the—h flag is given, the

hard limits are used instead of the current limiibe hard limits impose a ceiling on thalves

of the current limits.Only the supeuser may raise the hard limitsjtta user may loer or raise
the current limits within the & range.

Controllable resources currently includputime (the maximum number of cpu-seconds to be
used by each proceséiesize(the lagest single file which can be createddfasize(the maxi-
mum gravth of the data+stack geon via sbrk(2) bgond the end of the programxtg stadsize
(the maximum size of the automaticaliytended stack ggon), coredumpsizdthe size of the
largest core dump that will be created), amemoryusethe maximum amount of ghical mem-
ory a process may ta dlocated to it at a gien time.

maximum-usenay be gren as a(floating point or intger) number follaved by a scaleatctor
For al limits other thancputimethe deéult scale is 'k’ or ‘kilobytes’ (1024 bytes); a scadetbr

of ‘m’ or ‘megabytes’ may also be usedror cputimethe deéult scaling is ‘seconds’, while ‘m’
for minutes or ‘h’ for hours, or a time of the form ‘mm:ss/igg minutes and seconds may be
used.

For both resouicenames and scaladtors, unambiguous prefix of the names dide.

Printsthe watch shell \ariable and reports on each user indicatedatch who is logged in,
regardless of when thelast logged in.See alsavatclog.

Terminates a login shell, replacing it with an instancébai/login. This is one \ay to log of,
included for compatibility wittsh(1).

Terminates a login shellEspecially useful ifgnoreeofis set.

Is—F [-switch ...] [file ...] (+)
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Lists files like ‘Is —F’, but much &ster It identifies each type of special file in the listing with a
special character:

Directory

Executable

Block device

Character déce

Named pipe (systems with named pipes only)

Socket (systems with soeks only)

Symbolic link (systems with symbolic links only)

Hidden directory (AIX only) or coni¢ dependent (HP/UX only)

+t@ TS E F
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Network special (HP/UX only)

If the listlinks shell \ariable is set, symbolic links are identified in more detail (on only systems
that hae them, of course):

@ Symbolic link to a non-directory
>  Symbolic link to a directory
& Symbolic link to navhere

listlinks also slavs davn Is—F and causes partitions holding files pointed to by symbolic links to
be mounted.

If the listflags shell \ariable is set to ‘x’, ‘a’ orA’, or any combination thereof (e.g., ‘XA they
are used as flags ®-F, making it act lile ‘Is —xF’, ‘Is —Fa’, ‘s —FA or a combination (e.g., ‘Is
—-FxA). On machines where ‘Is —=C’ is not the deft, Is—F acts lile ‘Is —CF’, unlesdistflags
contains an ‘X, in which case it actsdiks —xF'. Is—F passes its guments tds(1) if it is given
ary switches, so ‘alias Is Is—F’ generally does the right thing.

The Is—F builtin can list files using df€rent colors depending on the filetype gteasion. See
thecolor tcshvariable and th&eS COLORS ernvironment \ariable.

migrate [—sitg pid|%jobid ... (+)
migrate —site(+)

The first form migrates the process or job to the site specified or theltdgfe determined by
the system pathThe second form is equent to ‘migrate site $$'; it migrates the current pro-
cess to the specified sitdligrating the shell itself can cause upected behador, because the
shell does not li& o lose its tty (TCF only)

newgrm [-] group(+)

Equivalent to ‘exec newgrp’; seenengrp(1). Available only if the shell s so compiled; see the
version shell \ariable.

nice [+numbet [commangl

Sets the scheduling priority for the shellmomber or, without number to 4. With command
runscommandat the appropriate priorityThe greater thaumber the less cpu the process gets.
The supewuser may specify mgtive griority by using ‘nice —number ... Commandis always
executed in a sub-shell, and the restrictions placed on commands in gistalements apply

nohup [comman{l

With commandrunscommandsuch that it will ignore hangup signalslote that commands may
set their avn response to hangupsserriding nohup Without an agument (allaved in only a
shell script), causes the shell to ignore hangups for the remainder of the Seepalsdignal
handling and thehupbuiltin command.

notify [%job ...]

Causes the shell to notify the user asynchronously when the statysobtlaa specified jobs (pr
without %ob, the current job) changes, instead @fitimg until the ngt prompt as is usualjob
may be a numben gring, ', ‘%’, '+’ or ‘=’ as described undedobs. See also thaotify shell
variable.

onintr [—|label]

Controls the action of the shell on interrupWithout aguments, restores the deft action of
the shell on interrupts, which is to terminate shell scripts or to return to the terminal command
input level. With ‘=", causes all interrupts to be ignored/ith label, causes the shell txecute a
‘goto label when an interrupt is recad or a child process terminates because disvinterrupted.

onintr is ignored if the shell is running detached and in system startup fileBI[4€8), where
interrupts are disabled yamay.

popd [—-p] [-I] [=n|-v] [+n]
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Without aguments, pops the directory stack and returns to thaapedirectory With a number
‘+n’, discards thevth entry in the stack.
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Finally, al forms of popdprint the final directory stack, just éldirs. The pushdsilentshell \ari-
able can be set to ent this and the-p flag can be gien to override pushdsilent The-l, -n
and-v flags hae the same é&ct onpopdas ondirs. (+)

printenv [namg (+)
Prints the names andaes of all emronment ariables grwith name the \alue of the eviron-
ment \ariablename

pushd [-p] [-1] [-n|-v] [namég+n]
Without aguments, xchanges the top twdements of the directory stackf pushdtohomeis
set,pushdwithout aguments does ‘pushd ™, Bkcd. (+) With name pushes the currentarking
directory onto the directory stack and changesaime If nameis ‘—’ it is interpreted as the pre-
vious working directory (se&ilename substitutior). (+) If dunique is set,pushdremores any
instances ofhamefrom the stack before pushing it onto the sta¢k) With a number ‘f’,
rotates thenth element of the directory stack around to be the top element and changds$ to it.
dextract is set, havever, ‘pushd ' extracts thenth directory pushes it onto the top of the stack
and changes to it(+)

Finally, al forms of pushdprint the final directory stack, just éldirs. The pushdsilent shell
variable can be set to prent this and the-p flag can be gien to override pushdsilent The -I,
—-n and-v flags h&e the same é&ct onpushdas ondirs. (+)

rehash Causes the internal hash table of the contents of the directoriespatiheariable to be recom-
puted. Thidgs needed if n@ commands are added to directoriepath while you are logged in.
This should be necessary only if you add commands to one of woudicectories, or if a sys-
tems programmer changes the contents of one of the system direcds@fushes the cache of
home directoriesuilt by tilde expansion.

repeatcount command
The specifiedommandwhich is subject to the same restrictions ascttramandn the one line
if statement ab@, is executedcounttimes. I/Oredirections occurxactly once, @en if countis
0.

rootnode /hodenamé+)
Changes the rootnode taddenameso that ‘/’ will be interpreted as odename (Domain/OS
only)

sched(+)

sched[+]hh:mm commangi+)

sched +n (+)
The first form prints the scheduledeat list. The schedshell variable may be set to define the
format in which the scheduledk it list is printed. The second form add®mmando the sched-
uled-event list. For example,

> sched 11:00 echo I8'deven o\'clock.

causes the shell to echodileven o'clock.’ at 11 AM. Thetime may be in 12-hour AM/PM fer
mat

> sched 5pm set prompt="[%h] I8'dter 5; go home: >’
or may be relatie © the current time:
> sched +2:15 /usr/lib/uucp/uucico -rl —sother

A relative ime specification may not use AM/PM formathe third form remees itemn from
the event list:

> sched

1 Wed Apr 4 15:42 Jusr/lib/uucp/uucicerl —sother

2 Wed Apr 4 17:00 sefprompt=[%h] Its dter 5; go home: >
> sched -2
> sched
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1 Wed Apr 4 15:42 Jusr/lib/uucp/uucicerl —sother

A command in the scheduledent list is executed just before the first prompt is printed after the
time when the command is schedulédis possible to miss thexact time when the command is
to be run, bt an werdue command will»eecute at the nd prompt. A command which comes
due while the shell is aiting for user input isx@cuted immediately Howeve, normal operation

of an already-running command will not be interrupted so that a schedelgtdist element may
be run.

This mechanism is similar toubnot the same as, tag1) command on some Unix systenits
major disadantage is that it may not run a command atcly the specified timelts major
adwantage is that becausehedruns directly from the shell, it has access to shellables and
other structuresThis provides a mechanism for changing anebrking ervironment based on
the time of day

set

setname...

setnameword ...

set [-r] [-f|-1] hame=(wordlist) ... (+)

setnamel[ind&]=word ...

set —r(+)

set —-rname... (+)

set —-rname=word ... (+)
The first form of the command prints thalwe of all shell ariables. ‘riables which contain
more than a singleavd print as a parenthesizednd list. The second form seteameto the null
string. Thethird form setsnameto the singleword. The fourth form set;mameto the list of
words inwordlist. In dl cases the alue is command and filenamepanded. If-r is specified,
the \alue is set read-onlyif —f or —I are specified, set only uniqueovds leeping their order—f
prefers the first occurrence of @md, and —I the lastThe fifth form sets theade<th component
of name toword; this component must alreadyigt. Thesixth form lists only the names of all
shell \ariables that are read-onlifhe s&enth form malksnameread-only whether or not it has
a value. Thesecond form setsameto the null string. The eighth form is the same as the third
form, but male nameread-only at the same time.

These aguments can be repeated to set and/orennedd-only multiple ariables in a single set
command. Notehowever, that \ariable &pansion happens for all(aments before gnsetting
occurs. Notealso that ‘=" can be adjacent to batameand word or separated from both by
whitespace, lt cannot be adjacent to only one or the otlSee also thensetbuiltin command.

seterv [name[valud]
Without aguments, prints the names aralues of all emironment \ariables. Gien name sets
the enironment \ariablenameto valueor, without value to the null string.

setpathpath(+)
Equivaent tosetpatifl). (Machonly)

setspathLOCAL|sitdcpu... (+)
Sets the systenxecution path.(TCF only)

settccap valug(+)
Tells the shell to belie that the terminal capabilityap (as defined inermcag5)) has the alue
value No sanity checking is doneConcept terminal users mayveat ‘settc xn no’ to get
proper wrapping at the rightmost column.

setty [-d|-q|-x] [-a] [[+|-]modég (+)
Controls which tty modes (sderminal managemeny the shell does not alloto change. —d,
—(q or —X tells settyto act on the ‘edit’, ‘quote’ or jecute’ set of tty modes respedly; without
—-d, —q or —x, ‘execute’ is used.
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Without other ayjumentssettylists the modes in the chosen set which ardfian (‘+mode’) or
off (‘-mode’). Theawailable modes, and thus the displegry from system to systemVith —a,
lists all tty modes in the chosen set whether or ngt éhee fixed. Wth +mode -modeor mode
fixesmodeon or of or removes mntrol frommodein the chosen set-or example, ‘setty +echok
echoe’ fibes ‘echok’ mode on and alis commands to turn ‘echoe’ mode on df bbth when
the shell is gecuting commands.

setxwers[string] (+)
Set the gperimental ersion prefix testring, or removes it if stringis omitted. (TCF only)

shift [variablg
Without aguments, discardsrgv[1] and shifts the members afgv to the left. It is an error for
argv not to be set or to ka less than one avd as alue. \Wth variable, performs the same func-
tion onvariable

source[-h] nameJ[args...]
The shell reads andkecutes commands fromame The commands are not placed on the history
list. If ary argsare gien, they are placed imrgv. (+) souce commands may be nested; if yhe
are nested too deeply the shell may run out of file descripforserror in asource at ary levd
terminates all nestedource commands. Wh —h, commands are placed on the history list
instead of beingxecuted, much like *history -L.

stop %job|pid ...
Stops the specified jobs or processes whichaeutng in the backgroundob may be a num-
ber, a gring, ”, ‘%', ‘+’ or ‘=’ as described undedobs. There is no defult job; saying just
‘stop’ does not stop the current job

suspend Causes the shell to stop in its tracks, much as if it had been sent a stop sighal Witts is
most often used to stop shells starteciy).

switch (string)
casestrl:

breaksw
default:

breaksw

endsw Each case label is succeshr matched, aginst the specifiedtring which is first command and
filename gpanded. Thdile metacharacters ', ‘?’ and ‘[...'may be used in the case labels,
which are wariable gpanded. Ifnone of the labels match before a adf' label is found, then
the ecution begins after the deiult label. Each case label and the aelt label must appear at
the bginning of a line. The commandreakswcauses xecution to continue after thendsw
Otherwise control mayafl through case labels and deft labels as in CIf no label matches and
there is no defult, execution continues after thendsw

telltc (+)
Lists the walues of all terminal capabilities (segmcagb)).

time [comman{l
Executescommandwhich must be a simple command, not an alias, a pipeline, a command list or
a parenthesized command list) and prints a time summary as described unil@etiariable.
If necessaryan extra shell is created to print the time statistic when the command completes.
Withoutcommandprints a time summary for the current shell and its children.

umask[valug
Sets the file creation mask value which is gven in octal. Commorvalues for the mask are
002, gving all access to the group and read axat@e access to others, and 02Zjrgj read
and eecute access to the group and oth&ksthoutvalue prints the current file creation mask.
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unalias pattern
Remaes dl aliases whose names magadittern ‘unalias *' thus remees dl aliases. It is not an
error for nothing to benaliased.

uncompletepattern(+)
Remaes dl completions whose names mafghttern ‘uncomplete *' thus remeas dl comple-
tions. Itis not an error for nothing to eacompletd.

unhash Disables use of the internal hash table to speed locatioaited programs.

universe universe(+)
Sets the unierse touniverse (Masscomp/RU only)

unlimit [—h] [resource]
Remaes the limitation onresouice or, if no resource is specified, altesource limitations. With
—h, the corresponding hard limits are rerad. Onlythe supeuser may do this.

unsetpattern
Remaes dl variables whose names matphttern unless thg are read-only ‘unset *' thus
removes dl variables unless tlgeare read-only; this is a bad ideH.is not an error for nothing to
beunset

unseterv pattern
Remaes dl ervironment \ariables whose names matgattern ‘unsetem *’ thus remwes dl
ervironment \ariables; this is a bad ide#.is not an error for nothing to hasetered.

ver [systypgcommang] (+)
Without aguments, printSYSTYPE. With systype sets SYSTYPE to systype With systype
and commangd executes command under systype systypemay be ‘bsd4.3' or ‘sys5.3'.
(Domain/OS only)

wait The shell vaits for all background jobslf the shell is interactie, an interrupt will disrupt the
wait and cause the shell to print the names and job numbers of all outstanding jobs.

warp universe(+)
Sets the unierse touniverse (Cornvex'OS only)

watchlog (+)
An alternate name for thleg builtin command (g.y. Available only if the shell s so com-
piled; see theersion shell variable.

where command+)
Reports all knan instances ofommangdincluding aliases,Wltins and &ecutables irpath.

which command+)
Displays the command that will beeeuted by the shell after substitutiopsth searching, etc.
The huiltin command is just lig which(1), but it correctly reportécshaliases anduiltins and is
10 to 100 timesdster See also thevhich-commanaeditor command.

while (expr)
end Executes the commands between wiele and the matchingnd while expr (an epression, as
described undeExpression$ evaluates non-zerowhile and end must appear alone on their

input lines. breakandcontinuemay be used to terminate or continue the loop prematulfeiiye
input is a terminal, the user is prompted the first time through the loop af®rekh.

Special aliases (+)
If set, each of these aliaseseutes automatically at the indicated timkhey are all initially undefined.

beepcmd
Runs when the shellamts to ring the terminal bell.
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cwdcmd
Runs after eery change of wrking directory For example, if the user is arking on an X win-
dow system usingkterm(1) and a re-parenting windomanager that supports title bars such as
twm(1) and does

> dias cwdemd’echo —n "]2;${HOST}:$cwd “G™

then the shell will change the title of the runnktgrm(1) to be the name of the host, a colon, and
the full current warking directory A fancier way to do that is

> dias cwdemd 'echo —n "[]2;${HOST}:$cwd "G []1;${HOST} G"™

This will put the hostname andovking directory on the title barub only the hostname in the
icon manager menu.

Note that putting &d, pushdor popdin cwdcmdmay cause an infinite loodt is the authos
opinion that apone doing so will get what thelesere.

jobcmd Runs before each command getsceited, or when the command changes st@ites is similar
to postcmdbut it does not print iltins.

> dias jobcmd’echo —n "[|2\,\'#°G"
then executingvi foo.cwill put the command string in the xterm title bar

helpcommand
Invoked by the run-help editor command.The command name for which help is sought is
passed as solequment. Br example, if one does

> dias helpcommand '\I:1 --help’

then the help display of the command itself will beoked, using the GNU help calling ceen-
tion. Currentlythere is no easyay to account forarious calling coventions (e.g., the custom-
ary Unix *-h’), except by using a table of manommands.

periodic Runs eery tperiod minutes. Thisprovides a cowenient means for checking on commout b
infrequent changes such aswmail. For example, if one does

> set tperiod = 30
> dias periodic checkrves

then thechedknavg1) program runswery 30 minutes.If periodicis set It tperiod is unset or
set to Operiodicbehaes like precmd

precmd Runs just before each prompt is printéar example, if one does
> dias precmd date

thendatg1) runs just before the shell prompts for each commdigire are no limits on what
precmdcan be set to doubdiscretion should be used.

postcmd
Runs before each command getsceted.

> dias postcmd’echo —n "[|2\\i#°G™
then executingvi foo.cwill put the command string in the xterm title bar

shell Specifies the interpreter foxeutable scripts which do not themsedvspecify an interpreter
The first word should be a full path name to the desired interpreter (e.g., ‘/bin/csh’ or
‘lusr/local/bin/tcsh’).

Special shell ariables
The \ariables described in this sectiorvéapecial meaning to the shell.

The shell setaddsuffix, argv, autologout, command, echo_style edit, gid, group, home, loginsh, oid,
path, prompt, prompt2, prompt3, shell, shivl, tcsh, term, tty, uid, user andversion at startup; the do
not change thereafter unless changed by the U$er shell updateswd, dirstack, owd andstatus when

Astron 6.11.00 2 September 2001 36



TCSH(1) TCSH(1)

necessaryand setdogout on logout.

The shell synchronizeafsuser, group, home path, shlivl, term anduser with the erironment \ariables

of the same names: whemethe ewironment \ariable changes the shell changes the corresponding shell
variable to match (unless the shedlriable is read-only) and vicersa. Notghat althoughewd andPWD

have identical meanings, tigeare not synchronized in this mannpand that the shell automatically inter
converts the diferent formats opath andPATH .

addsuffix (+)
If set, flename completion adds ‘/’ to the end of directories and a space to the end of normal files
when thg are matched>actly. Set by deéult.

afsuser(+)
If set, autologouts autolock feature uses itsalue instead of the local username fertderos
authentication.

ampm (+)
If set, all times are sk in 12-hour AM/PM format.

argv The aguments to the shellPositional parameters are ¢akfromargy, i.e., ‘$1’ is replaced by
‘Sargv[1], etc. Set by dedult, but usually empty in interaci sells.

autocorrect (+)
If set, thespell-wod editor command is iroked automatically before each completion attempt.

autoexpand(+)
If set, the expand-historyeditor command is iroked automatically before each completion
attempt.

autolist (+)
If set, possibilities are listed after an ambiguous completibeet to ‘ambiguous’, possibilities
are listed only when no necharacters are added by completion.

autologout (+)
The first word is the number of minutes of inatty before automatic logoutThe optional sec-
ond word is the number of minutes of inadty before automatic lockingWhen the shell auto-
matically logs out, it prints ‘auto-logout’, sets theriable logout to ‘automatic’ andigs. When
the shell automatically locks, the user is required to enter his pakswcontinue wrking. Five
incorrect attempts result in automatic logo8et to ‘60’ (automatic logout after 60 minutes, and
no locking) by dedult in login and superuser shellsit Imot if the shell thinks it is running under
a window system (i.e., th®ISPLAY ernvironment \ariable is set), the tty is a pseudo-tty (pty) or
the shell vas not so compiled (see thiersion shell \ariable). Sealso theafsuserandlogout
shell\ariables.

backslash_quotg+)
If set, backslashes (V') whys quote ‘', ”, and "”. This may mak complex quoting tasks eas-
ier, but it can cause syntax errorsasi(1) scripts.

catalog The file name of the message cataldigset, tcsh use ‘tcsh.${catalog}’ as a message catalog
instead of defult ‘tcsh’.

cdpath A list of directories in whicled should search for subdirectories if yraren't found in the cur
rent directory

color If set, it enables color display for thailtin Is-F and it passes—color=autotoIs. Alternatvely,
it can be set to onlis—F or onlyls to enable color to only one comman8letting it to nothing is
equvalent to setting it tqls—F Is).

colorcat If set, it enables color escape sequence for NLS messageAiidsdisplay colorful NLS mes-
sages.
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command(+)

If set, the command whichasg passed to the shell with tedlag (g.v).

complete(+)

If set to ‘enhance’, completion 1) ignores case and 2) considers pegiptienls and underscores
(", =" and ‘) to be word separators ang/phens and underscores to be egant.

continue (+)

If set to a list of commands, the shell will continue the listed commands, instead of startng a ne
one.

continue_args(+)

Same as continueubthe shell will &ecute:

echo ‘pwd’ $agv > “/.<cmd>_pause; %<cmd>

correct (+)

cwd

If set to ‘cmd’, commands are automatically spelling-correctédet to ‘complete’, commands
are automatically completedf set to ‘all’, the entire command line is corrected.

The full pathname of the current directoSee also thelirstack andowd shell \ariables.

dextract (+)

If set, ‘pushd ' extracts thenth directory from the directory stack rather than rotating it to the
top.

dirsfile (+)

The deéult location in which ‘dirs —=S’ and ‘dirs ~Look for a history file.If unset,”/.cshdis is
used. Becausenly “/.tcshc is normally sourced beford.cshdiss, dirsfile should be set in

“/.tcshe rather thari/.login.

dirstack (+)

An array of all the directories on the directory statfidirstack[1]' is the current arking direc-
tory, ‘$dirstack[2] the first directory on the stack, eidote that the currentavking directory is
‘$dirstack[1]’ but ‘=0’ in directory stack substitutions, et@ne can change the stack arbitrarily
by settingdirstack, but the first element (the currenbuking directory) is aliays correct. See
also thecwd andowd shell ariables.

dspmbyte (+)
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If set to ‘euc’, it enables display and editing EUC-kanji(Japanese) d¢bdet to ‘sjis’, it enables
display and editing Shift-JIS(Japanese) cotfeset to ‘big5’, it enables display and editing
Big5(Chinese) codelf set to the follaving format, it enables display and editing of original
multi-byte code format:

> set dspmbyte = 0000....(256 bytes)....0000

The table requiregust 256 bytes. Each character of 256 characters corresponds (from left to
right) to the ASCII codes 0x00, 0x01, ... DxEachcharacter is set to number 0,1,2 andEach
number has the foleing meaning:

0 ... not used for multi-byte characters.

1 ... used for the first byte of a multi-byte character

2 ... used for the second byte of a multi-byte character

3 ... used for both the first byte and second byte of a multi-byte character

Example:
If set to ‘001322, the first character (means 0x00 of the ASCII code) and second character
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(means 0x01 of ASCII code) are set to ‘0’hen, it is not used for multi-byte characteiihe

3rd character (0x02) is set to '2’, indicating that it is used for the first byte of a multi-byte charac-
ter. The 4th character(0x03) is set '3t is used for both the first byte and the second byte of a
multi-byte character The 5th and 6th characters (0x04,0x05) are set to '2’, indicating that the
are used for the second byte of a multi-byte character

The GNU fileutils ersion of Is cannot display multi-byte filenames without the -N ( --literal )
option. Ifyou are using thisersion, set the secondwd of dspmbyte to "Is"If not, for exam-
ple, "Is-F -I" cannot display multi-byte filenames.

dunique (+)

echo

If set,pushdremoves any instances ofiamefrom the stack before pushing it onto the stack.

If set, each command with itsguments is echoed just before it ieeuted. Br non-luiltin
commands allx@ansions occur before echoinBuiltin commands are echoed before command
and filename substitution, because these substitutions are then doneelelesti by the—x
command line option.

echo_style(+)

edit (+)

The style of theecho builtin. May be set to

bsd Dont echo a nwline if the first agument is ‘-n’.
sysv Recognizbackslashed escape sequences in echo strings.
both Recognizéoth the ‘—n’ flag and backslashed escape sequences; #udtdef

none Recognizaeither

Set by dedult to the local system daflt. TheBSD and System V options are described in the
echo(1) man pages on the appropriate systems.

If set, the command-line editor is useket by dedult in interactre dells.

ellipsis (+)

If set, the ‘%c’/'%’ and ‘%C’ prompt sequences (see fir@mpt shell \ariable) indicate skipped
directories with an ellipsis ("). insteadof ‘/<skipped>’.

fignore (+)

Lists file name stifkes to be ignored by completion.

filec In tcsh completion is avays used and thisaviable is ignoredIf set incsh filename completion
is used.

gid (+) Theusers real group ID.

group (+)
The users goup name.

histchars
A string value determining the characters use#listory substitution (g.v.). Thefirst character
of its value is used as the history substitution charametacing the deifult character ‘I'. The
second character of itale replaces the character " in quick substitutions.

histdup (+)
Controls handling of duplicate entries in the history li§tset to ‘all’ only unique history\ents
are entered in the history lisk set to ‘pre’ and the last historyvent is the same as the current
command, then the current command is not entered in the hitt@st to ‘erase’ and the same
evant is found in the history list, that oldent gets erased and the current one gets inselitet:
that the ‘pre’ and ‘all’ options renumber historyents so there are n@gs.

histfile (+)
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The deéult location in which ‘history =S’ and ‘history ~Look for a history file.If unset,”/.his-
tory is used. histfile is useful when sharing the same home directory betwetemetif machines,
or when saing separate histories on féifent terminals.Because only/.tcshc is normally
sourced beford.history, histfile should be set ifY.tcshic rather thari/.login.
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history

home

TCSH(1)

If set, hiiltin and editor commands and teavehist mechanism use the literal (wupanded) form
of lines in the history listSee also theggle-literal-historyeditor command.

The first word indicates the number of historyeats to sae. The optional secondard (+) indi-
cates the format in which history is printed; if notegi, ‘%h\t%T\t%R\n’ is used.The format
sequences are described belmderprompt; note the ariable meaning of ‘%R’.Set to ‘100’
by detuult.

Initialized to the home directory of thevisker. The filename xpansion of ™ refers to this ari-
able.

ignoreeof

If set to the empty string or ‘0’ and the inputvbe is a terminal, thend-of-filecommand (usu-
ally generated by the user by typing “D’ on an empty line) causes the shell to print Xd5&"e
leave ttsh' instead of xiting. This prevents the shell from accidentally being killetf.set to a

numbern, the shell ignores - 1 consecutre end-of-files and eits on thenth. (+) If unset, ‘1’ is

used, i.e., the shelkis on a single “D'.

implicitcd (+)

If set, the shell treats a directory name typed as a command as though it were a request to change
to that directory If set toverbosethe change of directory is echoed to the standard oufhis.

behaior is inhibited in non-interacte shell scripts, or for command strings with more than one
word. Changinglirectory tales precedencever executing a like-named commandubit is done

after alias substitutionsTilde and wariable &pansions wrk as &pected.

inputmode (+)

If set to ‘insert’ or ‘averwrite’, puts the editor into that input mode at thgibaing of each line.

killdup (+)

Controls handling of duplicate entries in the kill rinf.set to ‘all’ only unique strings are
entered in the kill ring.If set to ‘pre’ and the last killed string is the same as the current killed
string, then the current string is not entered in the rihget to ‘erase’ and the same string is
found in the kill ring, the old string is erased and the current one is inserted.

killring (+)

Indicates the number of killed strings tedp in memory Set to ‘30’ by dedult. If unset or set to
less than ‘2’, the shell will onlydep the most recently killed string.

listflags (+)

If set to 'x’, ‘&’ or ‘A", or any combination thereof (e.g., ‘XA they are used as flags te—F,
making it act lilke ‘ls —xF’, ‘Is -Fa’, ‘Is —FA’ or a combination (e.g., ‘Is —FxA ‘a’ shows all files
(even if they start with a ), ‘A" shows all files lut ‘" and *.!, and ‘X’ sorts across instead of
down. If the second ward oflistflagsis set, it is used as the path to ‘Is(1)'.

listjobs (+)

If set, all jobs are listed when a job is suspendgsdet to ‘long’, the listing is in long format.

listlinks (+)

If set, thels—F builtin command shas the type of file to which each symbolic link points.

listmax (+)

The maximum number of items which thst-choiceseditor command will list without asking
first.

listmaxrows (+)

The maximum number of ws of items which thdist-choiceseditor command will list without
asking first.

loginsh (+)
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Set by the shell if it is a login shelBetting or unsetting it within a shell has néeef. Seeaalso
shlvl.
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logout (+)
Set by the shell to ‘normal’ before a normal logout, ‘automatic’ before an automatic logout, and
‘hangup’ if the shell was killed by a hangup signal (segnal handling). Seealso theautolo-
gout shell ariable.

mail The names of the files or directories to check for incoming mail, separated by whitespace, and
optionally preceded by a numeriow. Beforeeach prompt, if 10 minutes V@ passed since the
last check, the shell checks each file and sags hWve rew mmail.” (or, if mail contains multiple
files, ‘You hare rew mail in name) if the filesize is greater than zero in size and has a modifica-
tion time greater than its access time.

If you are in a login shell, then no mail file is reported unless it has been modified after the time
the shell has started up, to yet redundant notificationsMost login programs will tell you
whether or not you k& mail when you log in.

If a file specified imail is a directorythe shell will count each file within that directory as a sep-
arate message, and will reporbilY hare n mails’ or * You haven mails inname’ as gppropriate.
This functionality is preided primarily for those systems which store mail in this marseh

as the Andre Mail System.

If the first word of mail is numeric it is takn as a df€rent mail checking inteal, in seconds.

Under \ery rare circumstances, the shell may repoou'Yiave mail.’ instead of “6u hare rew
mail’

matchbeep(+)
If set to ‘never’, completion nger beeps. Ifset to ‘nomatch’, it beeps only when there is no
match. Ifset to ‘ambiguous, it beeps when there are multiple matdhaet to ‘notunique’, it
beeps when there is oneaet and other longer matchd$§.unset, ‘ambiguous’ is used.

nobeep(+)
If set, beeping is completely disableBee alswisiblebell.

noclobber
If set, restrictions are placed on output redirection to insure that files are not accidentally
destryed and that ‘>>’ redirections refer taigting files, as described in theput/output sec-
tion.

noding If set, disable the printing of ‘DING!" in therompt time specifiers at the change of hour

noglob If set, Filename substitutionandDir ectory stack substitution(g.v.) are inhibited.This is most
useful in shell scripts which do not deal with filenames, or after a list of filenames has been
obtained and furthexpansions are not desirable.

nokanji (+)
If set and the shell supports Kanji (see teesion shell variable), it is disabled so that the meta
key can be used.

nonomatch
If set, aFilename substitutionor Dir ectory stack substitution(q.v.) which does not match gn
existing files is left untouched rather than causing an.ettas dill an error for the substitution
to be malformed, e.g., ‘echo [’ still\gs an error.

nostat (+)
A list of directories (or glob-patterns which match directories;File@ame substitution) that
should not bestai(2)ed during a completion operatioihis is usually used takelude directories
which tale too much time tstaf2), for ekample/afs

notify  If set, the shell announces job completions asynchronotibly deéult is to present job comple-
tions just before printing a prompt.

oid (+) Theusers real oganization ID. (Domain/OS only)
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owd (+) Theold working directory equivalent to the ‘-’ used byd andpushd See also thewd and
dirstack shell \ariables.

path A list of directories in which to look forxecutable commandsA null word specifies the current
directory If there is ngpath variable then only full path names wilkecute. path is set by the
shell at startup from thBATH ervironment \ariable oy if PATH does not ist, to a system-
dependent deiilt something lik ‘(/usr/local/bin /usr/bsd /bin /usr/bin .)The shell may put”.
first or last inpath or omit it entirely depending on fwit was compiled; see thersion shell
variable. Ashell which is gien neither the-c nor the—t option hashes the contents of the direc-
tories inpath after reading/.tcshic and each timeath is reset.If one adds a me command to a
directory inpath while the shell is acte, one may need to dorahashfor the shell to find it.

printexitv alue (+)
If set and an interaet® program &its with a non-zero status, the shell prints ‘Et#tus.

prompt The string which is printed before reading each command from the terngnampt may
include aw of the following formatting sequences (+), which are replaced by them gnforma-
tion:

%/ Thecurrent vorking directory
%~ Thecurrent working directory but with ones home directory represented by ™ and other
users’ home directories represented by “user’ asjename substitution ‘“user’ substi-
tution happens only if the shell has already usesef i n a papthname in the current session.
%c[[0]n], %.[[0]n]
The trailing component of the currenbiking directoryor n trailing components if a digit
is given. If n begins with ‘0’, the humber of skipped components precede the trailing com-
ponent(s) in the format ‘Bkippecktrailing’. If the ellipsis shell \ariable is set, skipped
components are represented by an ellipsis so the whole becomes “...tréiligghstitution
is done as in ‘%~ abee, but the " component is ignored when counting trailing compo-

nents.
%C Like %c, but without ™ substitution.
%h, %!, !

The current historyvent number
%M

The full hostname.
%m

The hostname up to the first ‘.
%S (%)
Start (stop) standout mode.
%B (%b)
Start (stop) boldfcing mode.
%U (%u)
Start (stop) underline mode.
%t, %@
The time of day in 12-hour AM/PM format.
%T Like ‘%t’, but in 24-hour format (lt see theampm shell \ariable).
%p The'precise’ time of day in 12-hour AM/PM format, with seconds.
%P Like ‘%p’, but in 24-hour format (ot see thempm shell \ariable).
\c cis parsed as ihindkey.
“c cis parsed as ihindkey.
%%
A single ‘%’.
%n Theuser name.
%d Theweekday in ‘Day’ format.
%D
The day in ‘dd’ format.
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%w
The month in ‘Mon’ format.

%W
The month in ‘mm’ format.

%y Theyear in 'yy’ format.

%Y
The year in ‘'yyyy’ format.

%l Theshell’s ty.

%L Clearsfrom the end of the prompt to end of the display or the end of the line.

%$ Expandshe shell or evironment ariable name immediately after the ‘$'.

%# ‘>’ (or the first character of theromptchars shell \ariable) for normal users, ‘#' (or the
second character pf omptchars) for the superuser

%{string%}
Includesstring as a literal escape sequendé.should be used only to change terminal
attributes and should not me the cursor location.This cannot be the last sequence in
prompt.

%? Thereturn code of the commangeeuted just before the prompt.

%R Inprompt2, the status of the parsein prompt3, the corrected stringln history, the his-
tory string.

‘%B’, '%S’, ‘%U’ and ‘%{ string%}’ are available in only eight-bit-clean shells; see ¥ sion

shellariable.

The bold, standout and underline sequences are often used to distinguish a superuser shell.
example,

> set prompt = "%m [%h] %B[%@]%b [%/] you rang? "
tut [37][2:54pm] [/usr/accts/sys] you rang? _

If ‘%t", ‘%@, '%T’, ‘%p’, or ‘%P’ is used, andnoding is not set, then print ‘DING! on the
change of hour (i.e, :00" minutes) instead of the actual time.

Set by dediult to ‘%# ' in interactie dells.

prompt2 (+)

The string with which to prompt iwhile and foread loops and after lines ending in \The
same format sequences may be used psampt (g.v.); note the ariable meaning of ‘%R’ Set
by defwult to ‘%R? ' in interactie dells.

prompt3 (+)

The string with which to prompt when confirming automatic spelling correciitwe. same for
mat sequences may be used apriampt (g.v.); note the ariable meaning of ‘%R’.Set by
default to ‘CORRECT>%R (y|n|e|a)? ' in interaetidhells.

promptchars (+)

If set (to a tvo-character string), the ‘%#’ formatting sequence inghempt shell \ariable is
replaced with the first character for normal users and the second character for the superuser

pushdtohome(+)

If set, pushdwithout aguments does ‘pushd ™, Bcd.

pushdsilent(+)

If set,pushdandpopddo not print the directory stack.

recexact(+)

If set, completion completes on axaet match een if a longer match is possible.

recognize_only_executable§t)
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If set, command listing displays only files in the path that xeeutable. Sluv.
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rmstar (+)
If set, the user is prompted before ‘rm *' ieeuted.

rprompt (+)
The string to print on the right-hand side of the screen (after the command input) when the
prompt is being displayed on the left.recognizes the same formatting charactersrampt. It
will automatically disappear and reappear as necestamnsure that command input isn’
obscured, and will appear only if the prompt, command input, and itself will fit together on the
first line. If edit isn’t set, thenrprompt will be printed after the prompt and before the command
input.

savedirs (+)
If set, the shell does ‘dirs —S’ beforgiteng. If the first word is set to a humheat most that
mary directory stack entries arevesl.

savehist If set, the shell does ‘history —S’ beforeiteng. If the first word is set to a numbest most that
mary lines are szed. (Thenumber must be less than or equahisiory.) If the second ward is
set to ‘mege’, the history list is mged with the risting history file instead of replacing it (if
there is one) and sorted by time stamp and the most re@aits are retained(+)

sched(+)
The format in which thesched builtin command prints scheduledvents; if not gven,
‘%h\t% T\t%R\n’ is used.The format sequences are describedvabmder prompt; note the
variable meaning of ‘%R’.

shell The file in which the shell residedhis is used in forking shells to interpret files whiclvéha
execute bits set, Wt which are notxecutable by the systen(See the description &uiltin and
non-builtin command execution) Initializedto the (system-dependent) home of the shell.

shivl (+) Thenumber of nested shellReset to 1 in login shellsSee alsdoginsh.

status  The status returned by the last commaltidt terminated abnormallythen 0200 is added to the
status. Builtincommands whichdil return &it status ‘1, all other biltin commands return sta-
tus ‘0.

symlinks (+)
Can be set to seral different \alues to control symbolic link (‘symlink’) resolution:

If set to ‘chase’, whener the current directory changes to a directory containing a symbolic link,
it is expanded to the real name of the directory to which the link poiftiss does not wark for
the users home directory; this is aug.

If set to ‘ignore’, the shell tries to construct a current directory veldbi the current directory
before the link vas crossedThis means thatding through a symbolic link and then ‘cting
returns one to the original directoryhis afects only liiltin commands and filename comple-
tion.

If set to ‘expand’, the shell tries to fix symbolic links by actuallpanding aguments which
look like path names.This afects ay command, not justuiltins. Unfortunatelythis does not
work for hard-to-recognize filenames, such as those embedded in command dpxpassion
may be preented by quoting.While this setting is usually the most @enient, it is sometimes
misleading and sometimes confusing whenaitsfto recognize an gument which should be
expanded. Acompromise is to use ‘ignore’ and use the editor commanchalize-pathlbound
by defwult to “X-n) when necessary

Some gamples are in ordefFirst, let's t up some play directories:

> cd tmp
> mkdir from from/src to
> |n —s from/src to/dst

Here'’s the behsior with symlinks unset,
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> cd tmp/to/dst; echo $cwd
/tmp/to/dst

>cd ..; echo $cwd
/tmp/from

heres the behgior with symlinks set to ‘chase’,

> cd ftmp/to/dst; echo $cwd
/tmp/from/src

>cd ..; echo $cwd
/tmp/from

heres the behwgior with symlinks set to ‘ignore’,

> cd tmp/to/dst; echo $cwd
/tmp/to/dst

>cd ..; echo $cwd

/tmp/to

and heres the behaior with symlinks set to ‘expand’.

> cd tmp/to/dst; echo $cwd
/tmp/to/dst

>cd ..; echo $cwd

/tmp/to

> cd tmp/to/dst; echo $cwd
/tmp/to/dst

>cd".."; echo $cwd
/tmp/from

> /bin/echo ..

/tmp/to

> /bin/echo ".."

Note that ‘@pand’ epansion 1) wrks just like ‘ignore’ for kuiltins like cd, 2) is prevented by
quoting, and 3) happens before filenames are passed taiftimdommands.

Theversion number of the shell in the format ‘R.NAP’, where ‘R’ is the major release number
‘VV’ the current \ersion and ‘PP’ the patchvid.

The terminal type Usually set iri/.login as described und&tartup and shutdown.

If set to a numbeithen thetime builtin (g.v.) executes automatically after each command which
takes more than that martCPU secondslf there is a secondard, it is used as a format string
for the output of théimebuiltin. (u) The follonving sequences may be used in the format string:

%U

The time the process spent in user mode in cpu seconds.
%S Thetime the process spent ierkel mode in cpu seconds.
%E Theelapsed (wll clock) time in seconds.
%P TheCPU percentage computed as (%U + %S) / %E.
%W

Number of times the procesasvsvapped.
%X

The average amount in (sharedxtespace used in Kbytes.
%D

The average amount in (unshared) data/stack space used in Kbytes.
%K

The total space used (%X + %D) in Kbytes.
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%M
The maximum memory the process had in useyatiare in Kbytes.
%F Thenumber of major pagaftilts (page needed to be brought from disk).
%R Thenumber of minor pageafilts.
%I| Thenumber of input operations.
%0
The number of output operations.
%r Thenumber of sookt messages reved.
%s Thenumber of sookt messages sent.
%k Thenumber of signals reassd.
%w
The number of eluntary contgt switches (waits).
%c Thenumber of iroluntary cont&t switches.

Only the first four sequences are supported on systems without BSD resource limit functions.
The deéult time format is ‘%Uu %Ss %E %P %X+%Dk %I+%0io %Fpf+%Ww' for systems
that support resource usage reporting and ‘%Uu %Ss %E %P’ for systems that do not.

Under Sequent’DYNIX/ptx, %X, %D, %K, %r and %s are notalable, hut the folloving addi-
tional sequences are:

%Y
The number of system calls performed.
%Z Thenumber of pages which are zero-filled on demand.
%i Thenumber of times a processésident set sizeag increased by theknel.
%d Thenumber of times a processésident set sizeag decreased by therkel.
%l Thenumber of read system calls performed.
%m
The number of write system calls performed.
%p Thenumber of reads fromwadisk devices.
%q Thenumber of writes to k& disk devices.

and the defult time format is ‘%Uu %Ss $E %P %l+%0io %Fpf+%WwiNote that the CPU
percentage can be higher than 100% on multi-processors.

tperiod (+)

tty (+)
uid (+)

user

The period, in minutes, betweexeeutions of theperiodicspecial alias.
Thename of the ttyor empty if not attached to one.
Theusers real user ID.

The usess login name.

verbose If set, causes theards of each command to be printed, after history substitutiony(if &etby

the—v command line option.

version (+)

Astron 6.11.00

The \ersion ID stamp It contains the shelf’version number (seesh), origin, release dateen-

dor, operating system and machine (8&NDOR, OSTYPE andMACHTYPE) and a comma-
separated list of options which were set at compile ti@ptions which are set by deifit in the
distribution are noted.

8b Theshell is eight bit clean; dadlt

7b  Theshell is not eight bit clean

nls Thesystem$ NLS is used; defult for systems with NLS

If  Login shells eecute/etc/csh.lgin before instead of aftgetc/csh.csha and™ .login before
instead of aftef/.tcshic and™ .history.

dl  “is put last inpath for security; dedult

nd ‘’is amitted frompath for security
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vi vi-style editing is the dafilt rather thaemacs

dtr Loginshells drop DTR whenxding

bye byeis a synogm forlogoutandlog is an alternate name faratchlog

al autologoutis enabled; deifult

kan Kanijiis used if appropriate according to locale settings, unlessoltenji shell variable is
set

sm Thesystem$ mallod3) is used

hb The'#l<program> <ags>' corvention is emulated wherxecuting shell scripts

ng Thenewgrp builtin is available

rh  Theshell attempts to set tiREMOTEHOST ervironment \ariable

afs Theshell \erifies your passerd with the lerberos sewer if local authenticationafls. The
afsusershell variable or theAFSUSER ervironment \ariable oerride your local username
if set.

An administrator may enter additional strings to indicatiedifices in the locakvsion.

visiblebell (+)
If set, a screen flash is used rather than the audibleSesd.alsmobeep

watch (+)
A list of user/terminal pairs toatch for logins and logoutdf either the user is ‘an all termi-
nals are wtched for the gen user and vice ersa. Settingvatch to ‘(any any)’ watches all users
and terminals.For example,

set vatch = (geage ttydl ag console $user 31

reports actiity of the user ‘gege’ on ttydl, ap user on the console, and oneself (or a tres-
passer) on anterminal.

Logins and logouts are chexk erery 10 minutes by dedlt, kut the first vord of watch can be
set to a number to checlteey so magy minutes. r example,

set vatch = (1 ap any)

reports ay login/logout onceery minute. For the impatient, théog builtin command triggers a
watch report at ap time. All current logins are reported (as with tbg builtin) whenwatch is
first set.

Thewho shell ariable controls the format @fatch reports.

who (+) Theformat string forwatch messages. Thiellowing sequences are replaced by theginfor-
mation:

%n Thename of the user who logged in/out.
%a Theobsered action, i.e., ‘logged on’, ‘loggedfbbr ‘replacedlduseron’.
%l Theterminal (tty) on which the user logged in/out.
%M
The full hostname of the remote host, or ‘local’ if the login/logoas Wvom the local host.
%m
The hostname of the remote host up to the fitstThe full name is printed if it is an IP
address or an X WWdow System display

%M and %m are\ailable on only systems that store the remote hostnar@cifutmp If unset,
‘%n has %a %l from %rhis wsed, or ‘%n has %a %bn systems which don’store the remote
hostname.

wordchars (+)
A list of non-alphanumeric characters to be considered part ofdaby theforward-word, bad-
ward-womd etc., editor commanddf unset, *?_—.["=" is used.

ENVIRONMENT
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AFSUSER(+)
Equivaent to theafsusershell \ariable.

COLUMNS
The number of columns in the termin&eeTerminal management

DISPLAY
Used by X Whdow System (se&(1)). If set, the shell does not sttologout (q.v.).

EDITOR
The pathname to a drflt editor See also th&ISUAL environment ariable and theun-fg-edi-
tor editor command.

GROUP (+)
Equivalent to thegroup shell \ariable.

HOME Equialent to thehomeshell variable.

HOST (+)
Initialized to the name of the machine on which the shell is running, as determineddaththe
ostnamé?) system call.

HOSTTYPE (+)
Initialized to the type of machine on which the shell is running, as determined at compile time.
This variable is obsolete and will be rewed in a future \ersion.

HPATH (+)
A colon-separated list of directories in which tlm-help editor command looks for command
documentation.

LANG Gives the preferred charactengronment. Sedlative Language System support

LC_CTYPE
If set, only ctype character handling is chang8deNative Language System support

LINES The number of lines in the termingbeeTerminal management

LS _COLORS
The format of this ariable is reminiscent of thermcap(5) file format; a colon-separated list of
expressions of the formxX=string’, where %X' is a wvo-character ariable name.The \ariables
with their associated deaidlts are:

no 0  Normal (non-filename) e
fi 0 Regular file
di 01;34
Directory
In 01;36
Symbolic link
pi 33 Named pipe (FIFO)
SO 01,35
Soclet
bd 01,33
Block device
cd 01,32
Character dace
ex 01,32
Executable file
mi (none)
Missing file (deéults to fi)
or (none)

Orphaned symbolic link (datilts to In)
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Ic “[[ Left code
rc m  Right code
ec (none)

End code (replaces lc+no+rc)
You need to include only theaviables you ant to change from the defit.

File names can also be colorized based on filenateesion. Thids specified in th&S_COL-
ORS variable using the syntakXext=string" . For example, using ISO 6429 codes, to color all
C-language source files blue yoowld specify*.c=34" . This would color all files ending irc

in blue (34) colar

Control characters can be written either in C-style—escaped notation, or in stfyrldtation.
The C-style notation add$ for Escape, for a normal space charactend ? for Delete. In
addition, the'[ escape character can be usedvarade the dedult interpretation off, ~, : and=.

Each file will be written aslc> <color-code> <ic> <filename> <ec> If the<ec>code is unde-
fined, the sequencedc> <no> <rc> will be used insteadThis is generally more ceanient to
use, lut less generalThe left, right and end codes are yided so you dom’haveto type com-
mon parts ver and over agan and to support weird terminals; you will generally not need to
change them at all unless your terminal does not use 1SO 6429 color sequereeiférent
system.

If your terminal does use 1ISO 6429 color codes, you can compose the type codes fi@=ptll e
thelc, rc, and eccodes) from numerical commands separated by semicoldresmost common
commands are:

0 torestore dedult color

1 for brighter colors

4  for underlined tet

5 for flashing t&t

30 forblack foregground

31 forred forgground

32 forgreen forground

33 foryellow (or bravn) foreground
34 forblue forgground

35 forpurple forground

36 forcyan forground

37 forwhite (or gray) forground
40 forblack background

41 forred background

42 forgreen background

43 foryellow (or browvn) background
44  forblue background

45 forpurple background

46 forcyan background

47 forwhite (or gray) background

Not all commands will wrk on all systems or display\dees.

A few terminal programs do not recognize theadéfend code properlyf all text gets colorized
after you do a directory listing, try changing tieandfi codes from 0 to the numerical codes for
your standard fore- and background colors.

MACHTYPE (+)
The machine type (microprocessor class or machine model), as determined at compile time.

NOREBIND (+)
If set, printable characters are not reboundeif-insert-commandSee Native Language Sys-
tem support.
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FILES

OSTYPE (+)
The operating system, as determined at compile time.

PATH A colon-separated list of directories in which to look faeaitables. Equilent to thepath
shell\ariable, loit in a diferent format.

PWD (+)
Equivalent to thecwd shell \ariable, it not synchronized to it; updated only after an actual
directory change.

REMOTEHOST (+)
The host from which the user has logged in remptehhis is the case and the shell is able to
determine it.Set only if the shell ws so compiled; see thersion shell variable.

SHLVL (+)
Equivaent to theshlvl shell variable.

SYSTYPE (+)
The current system typgDomain/OS only)

TERM Equiaent to theterm shell variable.

TERMCAP
The terminal capability stringSeeTerminal management

USER Equialent to theuser shell \ariable.

VENDOR (+)
The \endor as determined at compile time.

VISUAL
The pathname to a arflt full-screen editorSee also th&DIT OR ervironment \ariable and the
run-fg-editoreditor command.

/etc/csh.csho Read first by eery shell. CorvexOS, Stellix and Intel usgetc/cshec and NeXTs use
letc/cshe.std A/UX, AMIX, Cray and IRIX hae ro equivalent incsh(1), kut read this
file in tcsharyway. Solaris 2.x does not ha it either, but tcshreadgetc/.cshe. (+)

/etc/csh.lgin Read by login shells aftéetc/csh.cshe:. CorvexOS, Stellix and Intel uséetc/lagin,
NeXTs usédetc/lagin.std Solaris 2.x usegetc/.Iayin and A/UX, AMIX, Cray and IRIX
use/etc/cshc.

“I.tcshic (+) Readby every shell afteretc/csh.cshror its equivalent.

"“l.cshc Read by eery shell, if”/.tcshc doesnt exist, after/etc/csh.cshaor its equvalent. This
manual uses’/.tcshc’ to mean “/.tcshic or, if “/.tcshic is not found;/.cshc'.

“I.history Read by login shells aftét.tcshic if savehist is set, lnt see alsaistfile.

"/.login Read by login shells aftéf.tcshic or “/.history. The shell may be compiled to read
“/.login before instead of aftéf.tcshic and™/.history, see theversion shell \ariable.

"/.cshdiss (+) Readby login shells aftef/.login if savedirs is set, It see alsdlirsfile.

/etc/csh.lgout Read by login shells at logou€ornvexOS, Stellix and Intel usketc/lagoutand NeXTs
use/etc/lgout.std A/UX, AMIX, Cray and IRIX hae ro equivalent in csh(1), hut
read this file intcsh aryway. Solaris 2.x does not ke it either, but tcsh reads
letc/.lagout (+)

"/.logout Read by login shells at logout affetc/csh.lgoutor its equvalent.
/bin/sh Used to interpret shell scripts not starting with a ‘#'.

/tmp/sh* Temporary file for ‘<<’

/etc/passwd Source of home directories for “name’ substitutions.

The order in which startup files are read mayediif the shell vas so compiled; sestartup and shut-
down and theversion shell variable.
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NEW FEATURES (+)
This manual describgsshas a single entifyout experiencedcsi(1) users will vant to pay special attention
to tcshs new features.

A command-line editorwhich supports GNU Emacs wui(1)-style ley bindings. Se&he command-line
editor andEditor commands.

Programmable, interaggé word completion and listingSeeCompletion and listing and thecompleteand
uncompletéduiltin commands.

Spelling correction (g.v.) of filenames, commands anariables.

Editor commands (g.v.) which perform other useful functions in the middle of typed commands, including
documentation lookuprin-help, quick editor restartingrin-fg-edito) and command resolutiorwhich-
commanjl

An enhanced history mechanisrivents in the history list are time-stampe8ee also théistory com-
mand and its associated sheltiables, the preously undocumented ‘#vent specifier and we modifiers
underHistory substitution, the *-history, history-seach-*, i-search-*, vi-seach-* andtoggle-literal-his-
tory editor commands and timéstlit shell \ariable.

Enhanced directory parsing and directory stack hand8eg thecd, pushd popdanddirs commands and
their associated shellaxiables, the description d@irectory stack substitution the dirstack, owd and
symlinks shell \ariables and theormalize-commandndnormalize-patteditor commands.

Negation in glob-patterns SeeFilename substitution
New File inquiry operators (g.v.) and diletestbuiltin which uses them.

A variety of Automatic, periodic and timed eents (g.v.) including scheduledvents, special aliases, auto-
matic logout and terminal locking, command timing aredoliing for logins and logouts.

Support for the Nate Language System (sé&tive Language System suppo)t OS \ariant features (see
OS variant support and theecho_styleshell \ariable) and system-dependent file locations F3EES).

Extensve terminal-management capabilitieSeeTerminal management
New builtin commands includinguiltins, hup, Is-F, newgrp, printenv, which andwhete (g.v.).

New variables that makuseful information easily\ailable to the shell.See thegid, loginsh, oid, shivl,
tcsh, tty, uid and version shell variables and thélOST, REMOTEHOST, VENDOR, OSTYPE and
MACHTYPE ernvironment \ariables.

A new g/ntax for including useful information in the prompt string (peempt). andspecial prompts for
loops and spelling correction (speompt2 andprompt3).

Read-only ariables. Se¥ariable substitution.

BUGS
When a suspended command is restarted, the shell prints the directory it started in if taeeig diém
the current directory This can be misleading (i.e., wrong) as the job mase lthanged directories inter
nally.

Shell hiiltin functions are not stoppable/restartablBmmand sequences of the form ‘a ; b ; ¢’ are also not
handled gracefully when stopping is attempt#d/ou suspend ‘b’, the shell will then immediateleeute

‘c’. This is especially noticeable if thixpansion results from aalias. It suffices to place the sequence of
commands in (¥ to force it to a subshell, i.e.,(a;b;c).

Control orer tty output after processes are started is pigiperhaps this will inspire someone tofk on
a good virtual terminal integfce. Ina virtual terminal interhce much more interesting things could be done
with output control.

Alias substitution is most often used to clumsily simulate shell procedures; shell procedures should be pro-
vided rather than aliases.

Commands within loops are not placed in the history fxintrol structures should be parsed rather than
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being recognized asulit-in commands.This would allov control commands to be placedyarere, to be
combined with ‘|', and to be used with ‘& and ‘;’ metasyntax.

foread doesnt ignore here documents when looking foreitel
It should be possible to use the *:* modifiers on the output of command substitutions.

The screen update for lines longer than the screen widdrygwor if the terminal cannot e the cursor
up (i.e., terminal type ‘dumb’).

HPATH andNOREBIND don't need to be enronment \ariables.

Glob-patterns which do not use *?’, **’ or ‘[]’ or which use ‘{} or

are notgaed correctly

The single-command form @f does output redirectiorven if the expression isdlse and the command is
not executed.

Is—F includes file identification characters when sorting filenames and does not handle control characters in
filenames well.It cannot be interrupted.

Report lugs to tcsh-bgs@mx.gucom, preferably with fi@s. If you want to help maintain and test tcsh,
send mail to listserv@mx.geom with the tet ‘subscribe tcsh <your name>’ on a line by itself in the body
You can also ‘subscribe tcshigs <your name>’ to get allug reports, or ‘subscribe tcsh{gif<your
name>’ to get the delopment list plus dff for each patchiel.

THE T IN TCSH
In 1964, DEC produced the PDP-Bhe PDP-10 ws a later re-implementatiorit was re-christened the
DECsystem-10 in 1970 or so when DEC brought out the second model, the KI10.

TENEX was created at Bolt, Beranek & Wman (a Cambridge, Massachusetts think tank) in 1972 as an
experiment in demand-paged virtual memory operating systerhsy built a nev pager for the DEC
PDP-10 and created the OS to go withltitwas etremely successful in academia.

In 1975, DEC brought out a wemodel of the PDP-10, the KL10; théntended to hae mly a \ersion of
TENEX, which thg had licensed from BBN, for the webox. They called their ersion TOPS-20 (their
capitalization is trademaekl). Alot of TOPS-10 users (‘The OPerating System for PDP-10") objected;
thus DEC found themsedg supporting tev incompatible systems on the same hamaut then there
were 6 on the PDP-11!

TENEX, and OPS-20 to ersion 3, had command completion via a sete-leel subroutine library

called ULTCMD. With version 3, DEC meed dl that capability and more into the monitor €tkel’ for

you Unix types), accessed by the COMND% JSYS (‘Jump to SYStem’ instruction, the supervisor call
mechanism [are my IBM roots also shing?]).

The creator of tcsh as impressed by this feature andesal others of TENEX and@PS-20, and created a
version of csh which mimickd them.

LIMIT ATIONS
Words can be no longer than 1024 characters.

The system limits gument lists to 10240 characters.

The number of guments to a command whichvatves filename xpansion is limited to 1/6th the number
of characters allwed in an agument list.

Command substitutions may substitute no more characters than asedathoan sgument list.
To detect looping, the shell restricts the numbeal@fs substitutions on a single line to 20.

SEE ALSO
csh(1), emacs(1), Is(1), wgrp(1), sh(1), setpath(1), stty(1), su(1), tset(1), vi(1), x(1), acceszE2ye€?),
fork(2), killpg(2), pipe(2), setrlimit(2), sigc(2), stat(2), umask(2), vfork(2),at(2), malloc(3), setlo-
cale(3), tty(4), a.out(5), termcap(5) véon(7), termio(7), Introduction to the C Shell
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VERSION
This manual documents tcsh 6.11.00 (Astron) 2001-09-02.
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ETA and Pyramid port, Madfile and lint fies, ignoreeofn addition, and arious other portability
changes andug fixes
Jef Fink, 1992
complete-wad-fwd andcomplete-wai-badk
Harry C. Pullg, 1992
Coherent port
Andy Phillips, Mullard Space Science Lab U.K., 1992
VMS-POSIX port
Beto Appleton, IBM Corp., 1992
Walking process group fes,cshbug fixes, POSIX file tests, POSIX SIGHUP
Scott Bolte, Cray Computer Corp., 1992
CSOS port
Kaveh R. Ghazi, Rutgers Unersity, 1992
Tek, m88k, Titan and Masscomp ports andefsx Addedautoconf support.
Mark Linderman, Cornell Unérsity, 1992
0S/2 port
Mika Liljeberg, liljeber@kruuna.Helsinki.FI, 1992
Linux port
Tim R Starrin, NASA Langley Research Center Operations, 1993
Read-only ariables
Dave Shweisguth, dle Uniersity, 1993-4
New man page and tcsh.man2html
Larry SchwimmerStanford Unversity, 1993
AFS and HESIOD patches
Luke Mewburn, RMIT University, 1994-6
Enhanced directory printing in prompt, addglipsis andrprompt.
Edward Hutchins, Silicon Graphics Inc., 1996
Added implicit cd.
Martin Kraemer1997
Ported to Siemens Nixdorf EBCDIC machine
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Amol Deshpande, Microsoft, 1997
Ported to WIN32 (Wdows/95 and Whdows/NT); wrote all the missing library and message catalog
code to interdice to ihdows.

Taga Nayuta, 1998
Color Is additions.

THANKS TO
Bryan Dunlap, Clayton Rlell, Karl Kleinpaste, Bob Manson, St Romig, Diana Smetters, Bob Sutter
field, Mark \erber Elizabeth Zwicly and all the other people at Ohio State for suggestions and encourage-
ment

All the people on the net, for putting up with, reporting$ in, and suggestingwedditions to each and
evay version

Richard M. Alderson lll, for writing the ‘T in tcsh’ section
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