Ex Reference Manual
Version 2.0 — April, 1979

William Joy*

Computer Science Bision
Department of Electrical Engineering and Computer Science
University of California, Berkley
Berkeley, Ca. 94720

ABSTRAT

Ex a line orientedtext editor, which supportsboth commandanddisplay oriented
editing. This referencemanualdescribegshe commandorientedpart of ex; the display
editing featuresof ex aredescribedn An Introductionto Display Editing with i. Other
documentsaboutthe editor include the introduction Edit: A tutorial, the Ex/edit Com-
mand Summaryand aVi Quick Refelencecard.
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1. Starting ex

Eachinstanceof the editor hasa setof options,which canbe setto tailor it to your liking. The com-
mandeditinvokes a versionof ex designedor more casualor beginning usersby changingthe default set-
tings of someof theseoptions. To simplify the descriptiorwhich follows we assumehe default settingsof
the options.

Wheninvoked, ex determineghe terminaltype from the TERM variable in the ervironment. If there
is a file .exrc in your HOME directory ex readscommandgrom that file, simulatinga source command.
Options setting commands placedaxrc will be executed before each editor session.

A command to entezx has the follaving prototype: ¥t
ex[-][-v][-ttag] [ -r]][ +lineno] name ...
The most common case edits a single file with no options, i.e.:
exname

The - commandine option option suppresseall interactve-userfeedbackandis usefulin processingdi-
tor scriptsin commandiles. The—v optionis equivalent to usingvi ratherthanex. The -t optionis equi-
alentto aninitial tag command editing the file containingthe tag and positioningthe editor at its defini-
tion. The-r optionis usedin recorvering afteraneditoror systemcrash retrieving the lastsaved versionof
the namedfile or, if no file is specified,typing a list of saved files. Nameargumentsindicatefiles to be
edited. An algumentof the form +lineno indicatesthat the editor shouldbegin at the specifiedline in the
first file rather than at the last line.

2. File manipulation

2.1. Current file

Ex is normally editing the contentsof a singlefile, whosenameis recordedn the currentfile name.
Ex performsall editing actionsin a buffer (actually a temporaryfile) into which the text of thefile is ini-
tially read. Changeanadeto the buffer have no effect on the file being editedunlessand until the buffer
contentsarewritten out to thefile with awrite command. After the buffer contentsarewritten, the previous
contentsof thewritten file areno longeraccessible Whenafile is edited,its namebecomeghe currentfile
name, and its contents are read into inéeb

The currentfile is almostalways consideredo be edited. This meanghat the contentsof the buffer
arelogically connectedvith the currentfile name,so thatwriting the currentbuffer contentsonto thatfile,
even if it exists, is areasonablaction. If the currentfile is noteditedthenex will not normally write on it

* The financial supportof an iBM GraduateFellonship and the National ScienceFoundationunder grants
MCS74-07644-A03 and MCS78-07291 is gratefully ackiedged.

T Brackets ‘[’ ‘]’ surround optional parameters here.



if it already &ists.*

2.2. Alternate file

Eachtime a new valueis given to the currentfile name the previous currentfile nameis saved asthe
alternatefile name. Similarly if afile is mentionedout doesnot becomethe currentfile, it is saved as the
alternate file name.

2.3. Filenameexpansion

Filenamesawithin the editor may be specifiedusingthe normalshell expansioncorventions. In addi-
tion, the character%’ in filenamess replacedby the currentfile nameandthe character# by thealter-
natefile name.t

2.4. Multiple files and named liffers

If morethanonefile is given on the commandline, thenthe first file is editedas describedabove.
The remainingagumentsare placedwith thefirst file in theargumentlist. The currentagumentlist may
be displayedwith the args command. The next file in the agumentlist may be editedwith the next com-
mand. Theargumentlist mayalsoberespecifiedy specifyingalist of namego thenext command. These
namesareexpandedtheresultinglist of namesecomeghe newv argumentlist, andex editsthefirst file on
the list.

For saving blocks of text while editing, and especiallywhen editing more than one file, ex hasa
groupof namedbuffers. Thesearesimilar to the normalbuffer, exceptthatonly alimited numberof opera-
tions are wailable on them.The huffers hae namesa throughz.t

3. Exceptional Conditions

3.1. Errors and interrupts

Whenerrorsoccurex (optionally) rings the terminalbell and,in ary case,prints an error diagnostic.
If the primary input is from a file, editor processingwill terminate. If an interruptsignalis receved, ex
prints “Interrupt” and returnsto its commandlevel. If the primary inputis a file, thenex will exit when
this occurs.

3.2. Recovering fr om hangups and crashes

If ahangupsignalis receved and the buffer hasbeenmodifiedsinceit waslastwritten out, or if the
systemcrasheseitherthe editor (in thefirst case)or the system(afterit rebootsin the secondwill attempt
to presere the buffer. The next time you log in you shouldbe ableto recorer the work you were doing,
losing at mosta few linesof changedrom thelastpoint beforethe hangupor editorcrash. To recover afile
you canusethe —r option. If you were editing the file resume then you shouldchangeto the directory
where you were when the crash occurredingithe command

ex —rresume

After checking that the retnied file is indeed ok, you caanrite it over the preious contents of that file.

You will normally getmail from the systemtelling you whenafile hasbeensaved after acrash. The
command

ex-r

will print a list of the files which hae been saed for you.

* Thefile command will say‘[Not edited]” if the current file is not considered edited.

T This malesit easyto dealalternatelywith two files andeliminatesthe needfor retypingthe namesuppliedon
aneditcommand after &lo write since lastlange diagnostic is receed.

T It is aso possibleto referto A throughZ; the uppercasebuffers are the sameas the lower but commands
append to namediuBfers rather than replacing if upper case names are used.



4. Editing modes

Ex hasfive distinct modes. The primary modeis commandnode. Commandsare enteredin com-
mandmodewhena‘’’ promptis presentandare executedeachtime a completeline is sent. In text input
modeex gathersinputlinesandplacesthemin thefile. Theappend,nsert,andchange commandsisetext
input mode. No promptis printedwhenyou arein text input mode. This modeis left by typinga“.’ alone
at the bginning of a line, andommandnode resumes.

The lastthreemodesare openandvisual modes,enteredby the commandof the samename,and,
within openandvisualmodegext insertionmode. Openandvisualmodesallow local editing operationgo
be performedon the text in thefile. The opencommanddisplaysoneline atatime on ary terminalwhile
visual works on cRt terminalswith randompositioningcursors,usingthe screenasa (single)window for
file editing changesThese modes are described (onlyAmIntroduction to Display Editing withiV

5. Command structur e

Most commandnamesare Englishwords, andinitial prefixes of the words are acceptableabbreia-
tions. Theambiguity of abbréations is resoled in fvor of the more commonly used commands.*

5.1. Commandparameters

Most commandsacceptprefix addressespecifyingthe linesin the file uponwhich they are to have
effect. The forms of theseaddressewvill be discussedelon. A numberof commandsalso may take a
trailing countspecifyingthe numberof linesto be involved in the command.tThusthe command‘10p”
will print thetenthline in the buffer while “delete5” will deletefive linesfrom the buffer, starting with the
current line.

Somecommandgake other informationor parametersthis informationalways beinggiven after the
command name.}

5.2. Command variants

A numberof commandshave two distinct variants. Thevariant form of the commands invoked by
placingan‘’ immediatelyafter the commandname. Someof the default variantsmay be controlledby
options; in this case, the ‘I segs to toggle the defilt.

5.3. Flagsafter commands

The characters#’, ‘p’ and‘l’ may be placedafter mary commands.* In this case,the command
abbreviatedby thesecharacterss executedafterthe commandcompletes.Sinceex normally printsthe new
currentline after eachchange,p’ is rarely necessaty Any numberof ‘+' or ‘=’ charactersnay also be
given with theseflags. If they appear the specifiedoffset is appliedto the currentline value beforethe
printing command isx&cuted.

5.4. Multiple commands per line

More thanonecommandmay be placedon aline by separatingeachpair of commanddy a‘|’ char
acter However the global commandsandthe shellescapé!” mustbethelastcommandon aline, asthey
are not terminated by a ‘|'.

5.5. Reporting large changes

Most commandswhich changethe contentsof the editor buffer give feedbackif the scopeof the
changeexceedsa thresholdgiven by the report option. This feedbackhelpsto detectundesirablylarge
changessothatthey may be quickly andeasilyreversedwith anundo. After commandswith moreglobal

* Asan example,thecommandsubstitutecanbe abbreiated's’ while the shortestvailable abbreiation for the
setcommand is ‘se’.

T Counts are rounded dm if necessary

F Exampleswould be optionnamesn asetcommand.e. “set number’, afile namein aneditcommandareg-
ular expression in aubstitutecommand, or a tget address for eopycommand, i.e.'1,5 copy 25”.

* A ‘p’ or ‘I' must be preceded by a blank or tatzept in the single special case ‘dp’.



effect suchasglobal or visual,you will be informedif the netchangein the numberof linesin the buffer
during this commandxeeeds this threshold.

6. Commandaddressing

6.1. Addressing primitives

The currentline. Most commanddeare the currentline asthelastline which they
affect. Thedefaultaddressor mostcommandss the currentline, thus'.’” israrely
used alone as an address.

n Thenth line in the editos buffer, lines being numbered sequentially from 1.

$ The last line in the udfer.

+Nn -n An offset relatve to the current bffer line.t

/pat/ ?pat? Scan forward and backvard respectiely for a line containingpat, a regular

expression(as definedbelov). The scansnormally wrap aroundthe end of the
buffer. If al thatis desiredis to print the next line containingpat, thenthetrailing
/ or ? may be omitted. If patis omittedor explicitly empty thenthe lastregular
expression specified is located. ¥

"X Before eachnon-relatve motion of the currentline *.’, the previous currentline is
marked with a tag, subsequentlyeferredto as*”’. This malesit easyto referor
returnto this previous contet. Marks may alsobe establishedy the mark com-
mand, using single Wer case lettersand the mar&d lines referred to asx'.

6.2. Combining addressing primitives
Addressedo commandsconsistof a seriesof addressingprimitives, separatedy *,’ or ‘;’. Such

addresdists areevaluatedleft-to-right. Whenaddresseareseparatedby ;' thecurrentline ‘.’ issetto the
value of the previous addressingxpressionbeforethe next addresss interpreted. If more addressesare
given thanthe commandrequires thenall but the last one or two are ignored. If the commandtakestwo

addresses, the first addressed line must precede the seconduiffieitie b

7. Commanddescriptions
The following form is a prototype for aéix commands:

addresscommand! parametes count flags

All parts are optional; the denerate case is the empty command which prints thidime in the file.

In the following commanddescriptionsthe default addressesire shawn in parenthesesyhich are
not, however, part of the command.

(.) append abbr:a
text

Readstheinput text and placesit after the specifiedline. After thecommand,.” addresseshe last
line input or the specifiedline if no lineswereinput. If address0’ is given, text is placedat the
beginning of the hiffer.

T The forms *.+2’ ‘++;2" and ‘++’ are all equélent; if the current line is line 100 thall address line 102.

T The formsV and\? scanusingthe last regular expressionusedin a scan;after a substitute// and ?? would
scan using the substitusebgular expression.

T Null addressspecificationsare permittedin a list of addresseghe default in this caseis the currentline *.’;
thus 4,100’ is equialent to *,100'. It is an error to gie aprefix address to a command whictpects none.



text
The variant flag taappendoggles the setting for theutoindentoption during the input daext.

args
The members of thegument list are printed, with the curreng@ment delimited by ‘[ and .

(.,.)changecount abbr:c

text
Replaceghe specifiedlines with the input text. The currentline becomeghe last line input; if no
lines were input it is left as fordelete

c!

text
The ariant toggleswutoindentduring thechange.

(.,.)copyaddr flags abbr:co
A copyof the specifiedlinesis placedafter addr, which maybe‘0’. The currentline .’ addresses
the last line of the cgp The command is a synogm for copy

(.,.)deletebuffer count flgs abbr:d
Remawes the specifiediines from the buffer. The line afterthe lastline deletedbecomesghe current
line; if the lines deletedwere originally at the end, the new lastline becomeshe currentline. If a
namedbuffer is specifiedby giving a letter, then the specifiedlines are saved in that buffer, or
appended to it if an upper case letter is used.

edit file abbr:e

exfile
Usedto begin an editing sessioron a new file. The editor first checksto seeif the buffer hasbeen
modified sincethe lastwrite commandwasissued. If it hasbeen,a warningis issuedandthe com-
mandis aborted. The commandotherwisedeletesthe entire contentsof the editor buffer, makesthe
namedfile the currentfile and prints the new filename. After insuring that this file is sensiblefthe
editor reads the file into itaffer.
If the readof the file completeswithout error, the numberof lines and charactergeadis typed. If
therewereary non-Ascli charactersn the file they are strippedof their nonAsci high bits, andary
null charactersn thefile arediscarded.If noneof theseerrorsoccurredthefile is considereckdited.
If thelastline of theinputfile is missingthetrailing nevline characterit will be suppliedanda com-
plaint will be issued.This command legesthe current line.' at the last line read.*

elfile

The variant form suppressethe complaintaboutmodificationshaving beenmadeand not written
from the editor buffer, thusdiscardingall changesvhich have beenmadebeforeeditingthe new file.

T l.e.,thatit is not a binaryfile suchasa directory a block or charactespecialfile otherthan/dev/tty, a termi-
nal, or a binary orxecutable file (as indicated by the firsosal).

T If executed from withinopenor visual,the current line is initially the first line of the file.



e +nfile
Causes the editor to i@ at linen rather than at the last line.

file abbr:f

Printsthe currentfile name,whetherit hasbeen‘[Modified]' sincethelastwrite commandthe cur
rent line, and the number of lines in thefbr.*

file file
The current file name is changedite which is considered ‘[Not edited]'.

(1,9%$) global/pat/ cmds abbr:g

First markseachline amongthosespecifiedwhich matcheshe given regular expression. Thenthe
given command list is xecuted with *" initially set to each magd line.

The commandist consistsf the remainingcommand®n the currentinput line andmay continueto
multiple lines by endingall but the lastsuchline with a‘\'.  Append,insert,and change commands
andassociatednput arepermitted;the*.” terminatinginput may be omittedif it would be on thelast
line of the commandlist. Openand visual commandsare permittedin the commandlist and take
input from the terminal.

The global commandtself may not appeaiin cmds. Theundocommands alsonot permittedthere,
asundoinsteadcanbe usedto reversethe entireglobal command. The optionsautoprintandautoin-
dentareinhibited during a global, andthe value of thereport option is temporarilyinfinite, in defer

enceto areport for the entireglobal. Finally, the context mark*”’ is setto thevalueof ‘. beforethe
global commandbagins andis not changediuring a global commandgxcept perhapsy anopenor
visualwithin theglobal.

g! /pat’ cmds abbr:v

The variant form ofglobal runscmdsat each line not matchingat
(.)insert abbr:i
text

Placesthe given text before the specifiedline. The currentline is left at the lastline input; if there
were noneinput it is left at the line beforethe addressedine. This commanddiffers from append
only in the placement of xé

i!
text

The \ariant togglesutoindentduring theinsert.

(.,.*1)join count flays abbr:j

Placesthetext from a specifiedrangeof linestogetheron oneline. White spaceis adjustedat each
junctionto provide atleastoneblank charactertwo if therewasa'.’ at the endof theline, or noneif

the first following characteiis a‘)’. If thereis alreadywhite spaceat the end of the line, thenthe
white space at the start of thexhkne will be discarded.

* |n therarecasethatthe currentfile is ‘[Not edited]’ this is notedalso;in this caseyou have to usethe form w!
to write to thefile, sincetheeditoris not surethatawrite will notdestry afile unrelatedo the currentcontents
of the luffer.



The variantcausesa simplerjoin with no white spaceprocessingthe charactersn thelinesaresim-
ply concatenated.

(.)kx
Thek commands a synorym for mark. It doesnotrequirea blankor tab beforethefollowing letter

(.,.) list count flays

Printsthe specifiedinesin amoreunambiguousvay: tabsareprintedas”l’ andtheendof eachline
is marled with a trailing ‘$’. The current line is left at the last line printed.

(.) mark x

Gives the specifiedline markx, a single lower caseletter The x mustbe precededy a blank or a
tah The addressindorm “x’ thenaddressethis line. The currentline is not affectedby this com-
mand.

(.,.)moveaddr abbr:m

The move commandrepositionsthe specifiedlines to be after addr. The first of the moved lines
becomes the current line.

next abbr:n
The net file from the command line gument list is edited.

n!
The variant suppressew/arningsaboutthe modificationsto the buffer not having beenwritten out,
discarding (irretrigably) ary changes which may kabeen made.

n filelist
The specifiedfilelist is expandedandthe resultinglist replaceghe currentargumentlist; thefirst file
in the nev list is then edited.

(.,.) number count flays abbr:#f or nu
Prints eachspecifiedline precededy its buffer line number The currentline is left at the lastline
printed.

(.) openflags abbr:o

(.) open/pat/ flags

Entersintraline editing openmode at eachaddressedine. If patis given, thenthe cursorwill be
placedinitially atthe beginning of the stringmatchedoy the pattern. SeeAn Introductionto Display
Editing with \f for more details.

preseve

The currenteditor buffer is saved as thoughthe systemhadjust crashed.This commandis for use
only in emegencieswhenawrite commandhasresultedin anerrorandyou don't know how to save
your work. After apreserveyou should seek help.

(.,.)print count abbr:p

Printsthe specifiedineswith non-printingcharactergrintedascontrol characters x’; delete(octal
177) is represented as "?The current line is left at the last line printed.



(.) put buffer abbr:pu

Putsbackpreviously deletedor yanledlines. Normally usedwith deleteto effect movementof lines,
or with yankto effect duplicationof lines. If no buffer is specified,thenthe lastdeletedor yanked
text is restored.* By usinga namedbuffer, text may be restoredthatwas saved thereat ary previous
time.

quit abbr:q

Causesx to terminate. No automaticwrite of the editor buffer to a file is performed. However, ex

issuesa warning messagéf the file haschangedsincethe lastwrite commandwasissued.anddoes
not quit.t Normally, you will wish to sare your changesandyou shouldgive a write command;if

you wish to discard them, use tipecommand ariant.

q!
Quits from the editgdiscarding changes to theffer without complaint.t

(.) readfile abbr:r

Placesa copy of the text of the given file in the editing buffer after the specifiedline. If nofile is
given the currentfile nameis used. The currentfile nameis not changedunlessthereis nonein
which casefile becomeshe currentname. The sensibility restrictionsfor the edit commandapply
herealso. If thefile buffer is emptyandthereis no currentnamethenex treatsthis asanedit com-
mand.

Address'0’ is legal for this commandand causeghe file to be readat the beginning of the buffer.
Statisticsaregiven as for the edit commandwhentheread successfullyterminates.After aread the
current line is the last line read. ¥

(.)read !command

Readshe outputof the commandccommandnto the buffer afterthe specifiedine. This is notavari-
antform of the commandyathera readspecifyinga commandatherthana filename;a blank or tab
before thd is mandatory

recover file

Recovers file from the systemsave area. Usedafter a accidentahangupof the phone** or a system
crash** or preservecommand. Exceptwhenyou usepreserveyou will be notified by mail whena
file is saved.

rewind abbr:rew
The agument list is r&vound, and the first file in the list is edited.

rew!

Rewinds the agument list discarding grchanges made to the currenffer.

setparameter

With no alguments prints thoseoptionswhosevalueshave beenchangedrom their defaults; with
parameteall it prints all of the option alues.

Giving an option namefollowed by a‘?’ causeghe currentvalue of thatoptionto be printed. The
‘?" is unnecessarynlessthe option is Booleanvalued. Booleanoptionsare given valueseitherby
the form ‘set option to turn themon or ‘set nooption to turn themoff; string and numericoptions

* But no modifying commandsmay intervenebetweenthe deleteor yankandthe put, nor may lines be moved
between files without using a namadfbr.

T Exwill also issue a diagnostic if there are more files in tharaent list.
T Within openandvisualthe current line is set to the first line read rather than the last.
** The system sees a copy of the file you were editing only if you hamade changes to the file.



are assigned via the form ‘sgition=value’.
More than one parameter may beepito set; they are interpreted left-to-right.

shell abbr:sh
A new shell is created When it terminates, editing resumes.

sourcefile abbr:so
Reads andx@cutes commands from the specified fi&ucecommands may be nested.

(.,.) substitute/pat/repl/ options count flgs addr:s

On eachspecifiedine, thefirst instanceof patternpatis replacedoy replacemenpatternrepl. If the
globalindicatoroptioncharacterg’ appearsthenall instancesre substitutedijf the confirmindica-
tion characterc’ appearsthenbeforeeachsubstitutionthe line to be substituteds typed with the
string to be substitutedmarked with ‘1’ characters.By typing an'y’ onecancausethe substitution
to be performedary otherinput causesio changeo take place. After a substitutethe currentline is
the last line substituted.

Lines may be split by substitutingnew-line characteranto them. The newline in repl must be
escapeddy precedingit with a ‘\'.t Other metacharacteravailable in pat and repl are described
below.

(.,.)taddrflags
Thet command is a syngm for copy.

ta tag

The focusof editing switchesto the location of tag, switchingto a differentline in the currentfile
where it is defined, or if necessary to another file.F

The tagsfile is normally createdby a programsuchasctags, and consistsof a numberof lines with
threefields separatedby blanksor tabs. Thefirst field gives the nameof the tag,the secondhe name
of thefile wherethetagresidesandthethird gives an addressingorm which canbe usedby the edi-
tor to find thetag; this field is usuallya contextual scanusing‘/pat’ to beimmuneto minor changes
in the file.

undo abbr:u

Reversesthe changesnadein the buffer by the lastbuffer editing command. Note thatglobal com-
mandsare consideredh singlecommandor the purposeof undo(asareopenandvisual.) Also, the
commandswrite and edit which interactwith the file systemcannotbe undone. Undo is its own
inverse.

Undoalways marksthe previous value of thecurrentline ‘.’ as‘””’. After anundothe currentline is

thefirst line restoredor the line beforethefirst line deletedif no lineswererestored.For commands
with moreglobal effect suchasglobal andvisualthe currentline regains it pre-commandalue after
anundo.

(1,9%$)v/pat/ cmds

A synorym for the global commandvariantg!, running the specifiedcmdson eachline which does
not matchpat

T If the substitutds within aglobal, then two escaping ‘\' characters will be needed.)

T If you have modified the currentfile beforegiving atag commandyou mustwrite it out; giving anothertag
command, specifying niag will reuse the préous tag.



version abbr:ve
Prints the currentersion number of the editor as well as the date the binasycreated.

(.) visual type count flgs abbr:vi

Entersvisualmodeat the specifiedine. Typeis optionalandmaybe‘~’ , ‘1’ or ‘.’ asinthezcom-
mandto specifythe placemenbf the specifiedline on the screen.By default, if typeis omitted,the
specifiedline is placedasthefirst on the screen.A countspecifiesaninitial window size; the default
is the value of the optionwindow Seethe documentAn Introductionto Display Editing with M for
more details.

(1,%) write file abbr:w

Writes changesnadebackto file, printing the numberof linesandcharactersvritten. Normally file
is omittedandthetext goesbackwhereit camefrom. If afile is specifiedthentext will bewrittento
thatfile.* If thefile doesnot exist it is created. The currentfile nameis changecbnly if thereis no
current file name; the current line isveechanged.

If an error occurswhile writing the currentand editedfile, the editor considershat therehasbeen
“No write since last changesdven if the huffer had not préiously been modified.

(1,9%) write>> file abbr:w>>
Writes the biffer contents at the end of axisting file.

w! name

Overridesthe checkingof the normalwrite command,and will write to ary file which the system
permits.

(1,%$)w !lcommand

Writes the specifiedinesinto command.Note the differencebetweernw! which overrideschecksand
w ! which writes to a command.

wg hame
Like awrite and then @uit command.

wq! name
The ariant aerrides checking on the sensibility of theite command, as/! does.

(.,.)yank buffer count abbr:ya

Placesthe specifiedlines in the namedbuffer, for later retrieval via put. If no buffer nameis speci-
fied, the lines go to a morehatile place; see theutcommand description.

(.) ztype count

Printsa window of text with the specifiedline at thetop. If typeis ‘=’ theline is placedat the bot-
tom; a‘.’ causesthe line to be placedin the center A countgives the numberof linesto be dis-
playedratherthanthe numberspecifiedoy thewindowoption. Ona cRr the screeris clearedbefore
displaybegins unlessa countwhich is lessthanthe screersizeis given. Thecurrentline is left atthe
last line printed.

* The editor writes to afile only if it is the currentfile andis edited if the file doesnot exist, or if thefile is
actually a teletypedev/tty, /dev/null. Otherwise, you must g the \ariant formw! to force the write.

* Forms‘z=" and‘zt’ aso exist; ‘z=" placesthe currentline in the centey surroundsit with linesof ‘-’ charac-
tersandleaves the currentline at thisline. Theform ‘zt’ prints thewindow before‘z-" would. Thecharacters
‘+', 1" and ‘=" may be repeated for cumulaieffect.



I command

The remainderof the line afterthe‘!” charactelis sentto a shellto be executed. Within the text of

commandhe characters%’ and‘# areexpandedasin filenamesandthe character!” is replaced
with thetext of the previous command.Thus,in particular ‘!l repeatghelastsuchshellescape.If

ary such expansionis performedthe expandedine will beechoed.The currentline is unchangedby

this command.

If therehasbeen[No write]”’ of the buffer contentssincethelastchangeto the editing buffer, thena
diagnosticwill be printedbeforethe commands executedasawarning. A single’!’ is printedwhen
the command completes.

(addr, addr) ! command

Takes the specifiedaddressangeandsuppliesit asstandardnput to commandihe resultingoutput
then replaces the input lines.

($)=
Prints the line number of the addressed lifibe current line is unchanged.

(.,.)>countflays
(.,.)<countflays

Performintelligentshifting on the specifiedines; < shifts left and> shift right. The quantityof shift
is determinedby the shiftwidth option andthe repetitionof the specificationcharacter Only white
space(blanksandtabs)is shifted; no non-whitecharacterarediscardedn a left-shift. The current
line becomes the last line which changed due to the shifting.

"D
An end-of-filefrom a terminalinput scrollsthroughthe file. The scroll option specifiesthe size of
the scroll, normally a half screen okte

(.+1)

(A+1)]

An address alone causes the addressed line to be prtadnk line prints the ne line in the file.

(.,.) & options count flgs
Repeats the pvéoussubstitutecommand.

(.,.)" options count figs
Replaces the pveous rgular expression with the pwous replacement pattern from a substitution.

8. Regular expressions and substituteeplacement pattens

8.1. Regular expressions

A regular expressiornspecifiesa setof stringsof characters A memberof this setof stringsis saidto
be matdedby the regular expression. Ex remembergwo previous regular expressionsthe previous regu-
lar expressiorusedin a substitutecommandandthe previous regular expressiorusedelsavhere(referredto
asthe previous scanningregular expression.) The previous regular expressioncanalways be referredto by
anull re, eqg. /I or 27

8.2. Magic and nomagic

Theregular expressionsllowed by ex areconstructedn oneof two waysdependingn the settingof
themagic option. Theex default settingof magic gives quick accesgo a powerful setof regular expression
metacharactersThe disadwantageof magic is that the usermustremembetthat thesemetacharacterare
magic and precedethemwith the character\’ to usethemas “ordinary” characters.With nomayic, the



default for edit and vi, regular expressionsare much simpler there being only two metacharactersThe
power of the other metacharacteris still available by precedingthe (now) ordinary charactemwith a ‘\'.
Note that ‘\' is thus alays a metacharacter

The remainderof the discussiorof regular expressionsassumeshat that the settingof this optionis
magic.t

8.3. Basicregular expression summary
The following basic constructs are used to constnejic mode rgular expressions.

char An ordinarycharactematchestself. Thecharacterst’ at the beginningof aline,‘$’ at
the endof line, ** asary characterotherthanthefirst, *.’, V', ‘[, and‘™ are not ordi-
nary characters and must be escaped (preceded) by ‘\' to be treated as such.

1 At the beginning of a patternforcesthe matchto succeednly at the beginning of aline.
$ At theendof aregularexpressiorforcesthe matchto succeednly attheendof theline.
Matches ap single characterxeept the ne-line character

\< Forcesthe matchto occur only at the beginning of a “variable’ or “word”; thatis,
either at the beginning of a line, or just beforea letter, digit, or underlineand after a
character not one of these.

\> Similar to \<’, but matchingtheendof a*‘variable’ or “word”, i.e. eithertheendof the
line or before character which is neither a letter a digit, nor the underline character

[string] Matchesary (single) characteiin the classdefinedby string. Most charactersn string
definethemseles. A pair of characterseparatedby ‘—’ in string definesthe setof char
acterscollating betweenthe specifiedlower and upperbounds thus‘[a-z]' asa regular
expressiommatchesary (single)lower-caseletter If thefirst characteof stringis an‘t’
thenthe constructmatcheghosecharactersvhich it otherwisewould not; thus‘[ 1 a-z]’
matchesarything but a lower-caseletter (and of coursea newline). To placeary of the

€1

characterst’, ‘T, or ‘=" in stringyou must escape them with a preceding ‘\'.

8.4. Combining regular expression primitives

The concatenatiomf two regular expressionsnatchegheleftmostandthenlongeststringwhich can
be divided with thefirst piecematchingthe first regular expressionandthe secondpiecematchingthe sec-
ond. Any of the (single charactematching)regular expressionsnentionedabore may be followed by the
character*' to form aregular expressionwhich matchesary numberof adjacenbccurrencegincluding 0)
of characters matched by thguéar expression it follavs.

The character™ may be usedin a regular expression,and matchesthe text which definedthe
replacementpart of the last substitutecommand. A regular expressionmay be enclosedbetweenthe
sequences \(" and 1)’ with sidefetts in thesubstitutereplacement patterns.

8.5. Substitutereplacement pattens

The basicmetacharacter®r thereplacemenpatternare‘&’ and*”; thesearegiven as‘\&' and‘\”
when nomajic is set. Eachinstanceof ‘& is replacedby the characterswvhich the regular expression
matched. The metacharactef” stands,in the replacemenpattern,for the defining text of the previous
replacement pattern.

Othermetasequencgmssiblein the replacemenpatternarealways introducedby the escapingchar
acter’\'. The sequencé\n’ is replacedby the text matchedby the n-th regular subepressionenclosed
between\(' and ).t The sequences\u’ and \I' causethe immediatelyfollowing characterin the
replacemento be corvertedto upper or lower-caserespectiely if this characteis aletter The sequences

T To discernwhatis true with nomayic it suficesto remembethatthe only specialcharactersn this casewill

be‘1’ at the beginning of aregular expression,$’ atthe endof aregularexpressionand‘\’. With nomayic the
characters™ and ‘&’ also lose their special meanings related to the replacement pattern of a substitute.
T Whennestedparenthesizedubepressionsarepresentn is determinedy countingoccurrencesf \(' start-
ing from the left.



U’ and‘\L’ turn suchcorversionon, eitheruntil \E’ or ‘\e’ is encounteredyr until the endof thereplace-
ment pattern.

9. Option descriptions

autoindent, ai default: noai

Can be usedto easethe preparationof structuredprogramtext. At the beginning of eachappend
change or insertcommandor whena new line is openedor createdby anappend change, insert or
substituteoperationwithin openor visual mode,ex looks at the line being appendedhfter, the first
line changedor the line insertedbeforeand calculateshe amountof white spaceat the startof the
line. It then aligns the cursor at thevékof indentation so determined.

If the userthentypeslines of text in, they will continueto be justified at the displayedindenting
level. If more white spaceis typed at the baginning of a line, the following line will startaligned
with the first non-white characterof the previous line. To back the cursorup to the precedingtab
stoponecanhit "D. Thetab stopsgoing backwardsaredefinedat multiplesof the shiftwidthoption.
You cannotbackspace\er the indent, gcept by sending an end-of-file witf 2.

Specially processedn this modeis a line with no charactersaddedto it, which turnsinto a com-
pletely blank line (the white spaceprovided for the autoindentis discarded.)Also specially pro-
cessedn this modearelines beginning with an‘1’ and immediatelyfollowed by a"D. This causes
the inputto berepositionedat the beginning of the line, but retainingthe previous indentfor the next
line. Similarly, a‘0’ followedby a"D repositionsat the beginning but without retainingthe previous
indent.

Autoindentdoesnt happen inglobal commands or when the input is not a terminal.

autoprint, ap default: ap

Causedghe currentline to be printed after eachdelete copy, join, move substitutet, undoor shift
command. This hasthe sameeffect assupplyingatrailing ‘p’ to eachsuchcommand.Autoprint is
suppressed in globals, and only applies to the last of otanmands on a line.

beautify, bf default: nobeautify

Causesall control charactersxcepttab, newvline and form-feedto be discardedrom the input. A
complaintis registeredthe first time a backspaceharactelis discarded.Beautifydoesnot apply to
command input.

dir ectory, dir default: dir=/tmp

Specifieghedirectoryin which ex placesits buffer file. If this directoryin notwritable,thenthe edi-
tor will exit abruptly when it dils to be able to create itafter there.

errorbells, eb default: eb

Error messagesare precededy a bell.* If possiblethe editor always placesthe error messagén a
standout mode of the terminal (such agige video) instead of ringing the bell.

ignorecaseic default: noic

All uppercasecharactersn the text are mappedto lower casein regular expressionmatching. In
addition, all uppercasecharactersn regular expressionsaare mappedo lower caseexceptin charac-
ter class specifications.

* Bell ringing inopenandvisualon errors is not suppressed by settiogh



lisp default: nolisp

Autoindentindentsappropriatelyfor lisp code,andthe () { } [[ and]] commandsn openandvisual
are modified to hae meaning forisp.

list default: nolist
All printedlineswill bedisplayed(more)unambiguouslyshowing tabsandend-of-linesasin thelist
command.

magic default: magic forext

If nomaic is set,the numberof regular expressionmetacharacterns greatlyreducedwith only ‘1’

and‘$’ having specialeffects. In additionthe metacharacters’ and‘&’ of thereplacemenpattern
aretreatedasnormalcharacters All the normalmetacharacternay be mademagic whennomaygic
is set by preceding them with a ‘\'.

number, nu default: nonumber

Causesall outputlines to be printed with their line numbers. In addition eachinput line will be
prompted for by supplying the line number it wiliea

open default: open

If noopenthe command®penandvisualarenot permitted. This is setfor editto prevent confusion
resulting from accidental entry to open or visual mode.

optimize, opt default: optimize

Throughputof text is expeditedby settingthe terminalto not do automaticcarriagereturnswhen
printing morethanone(logical) line of output. greatlyspeedingutputon terminalswithout address-
able cursors whenxewith leading white space is printed.

paragraphs, para default: para=IPLPPPQPbp

Specifiesthe paragraphgor the{ and} operationsn openandvisual. The pairsof charactersn the
option'svalue are the names of the macros which start paragraphs.

prompt default: prompt
Command mode input is prompted for with a ‘.

report default: report=5*

Specifiesa thresholdfor feedbackfrom commands.Any commandwhich modifiesmorethanthe
specifiednumberof lineswill provide feedbackasto the scopeof its changes.For commandssuch
asglobal, open undg and visual which have potentially morefar reachingscope the netchangen

the numberof linesin the buffer is presentedt the endof the commandsubjectto this samethresh-
old. Thus notification is suppressedluring a global commandon the individual commandsper

formed.

scroll default: scroll=12
Determineghe numberof logical linesscrolledwhenanend-of-fileis receved from a terminalinput.

sections default: sections=SHNH

Specifieghe sectionmacrosfor the[[ and]] operationsn openandvisual. The pairsof charactersn
the optionss value are the names of the macros which start paragraphs.

T Nomayic for editandvi.
T2 foredit



shell, sh default: sh=/bin/sh
Gives the pathnameof the shellforked for the shellescapeeommand!’, andby the shellcommand.

shiftwidth , sw default: sw=8

Gives the width a softwaretab stop,usedin reversetabbingwith "D whenusingautoindento append
text, and by the shift commands.

shawvmatch, sm default: nosm

In openandvisualmode,whena) or } is typed, move the cursorto the matching( or { for onesec-
ond if this matching character is on the screertremely useful withisp.

slowopen, slav terminal dependent

Affectsthe displayalgorithmusedin visual mode,holding off display updatingduring input of nen
text to improve throughputwhentheterminalin useis bothslow and unintelligent. SeeAn Introduc-
tion to Display Editing with Mor more details.

tabstop, ts default: ts=8
The editor gpands tabs in the input file to be tatvstopboundaries for the purposes of display

term from ervironment
The terminal type of the output\dee.

terse default: noterse
Shorter error diagnostics are produced for ttpedenced user

warn default: warn
Warn if there has been ‘[No write since last change]’ before adfhmand escape.

window default: windaw=23
The number of lines in axtewindow for thez andvisualcommands.

wrapscap, ws default: ws
Searches using theg@ar epressions in addressing will wrap around past the end of the file.

wrapmargin, wm default: wm=0

Definesa magin for automaticwrapover of text during input in openand visual modes. SeeAn
Introduction to &t Editing with \f for details.

writeany, wa default: nava

Inhibit the checksnormally madebeforewrite commandsallowing a write to ary file which the sys-
tem protection mechanism will allo

10. Limitations

This editor usesa temporaryfile asa workspaceandeachline in the buffer is representedby anin-
corepointerto theimageof thatline on the disk. The editor doesnot reclaim spacein this temporaryfile
usedby lines which are deletedor changed.This meansthat files which are larger than 128K characters
may be difficult to edit, andthat systematicchangeson large numbersof lines may run the editor out of
temporary file space.

If the editorrunsout of temporaryspaceyou canwrite thefile andthenuseaneditcommando read
it backin. Thiswill reclaimthelost space.A bettersolutionis to split thefile into smallerpiecesor to use
astream editor such asedon the file.



Other editor limits that the useris likely to encounterare as follows: 512 characterger line, 256
characterperglobalcommandist, 64 characterperfile name,128 charactersn the previous insertedand
deletedtext in openor visual, 100 charactersn a shell escapecommand 30 charactersn a string valued
option, 30 charactersn atag name,and256K charactersn thetemporaryfile. Thelimit onthe numberof
linesdepend®n theamountof core:eachline takesat leastl word, andto effect undooccasionallyupto 2.



