GAWK(1) Utility Commands GWK(1)

NAME
gawk — pattern scanning and processing language

SYNOPSIS
gawk [ POSIX or GNU style options f program-file[ ——] file ...
gawk [ POSIX or GNU style options ] -] program-text file ...

DESCRIPTION
Gawkis the GNU Projecs implementation of the WK programming languagét conforms to the defini-
tion of the language in tHeOSIX 1003.2 Command Language And Utilities Standdrtis version in turn
is based on the descriptionTihe AVK Piogramming Languge, by Aho, Kernighan, and \&inbeger, with
the additional features found in the System V Releasergion ofUNIX awk. Gawkalso proides more
recent Bell Labswkextensions, and some GNU-specifitensions.

The command line consists of optionsgmwkitself, the AVK program tet (if not supplied via the-f or
——file options), and alues to be madevalable in theARGC andARGYV pre-defined WK variables.

OPTION FORMAT
Gawkoptions may be either the traditiordSIX one letter options, or the GNU style long optioROSIX
options start with a singlé-"’, while long options start with'+-"". Long options are pnaded for both

GNU-specific features and fe0SIXmandated features.

Fadlowing thePOSIX standardgawk-specific options are supplied visgaments to theW option. Multi-
ple -W options may be supplied Eaetw option has a corresponding long option, as detailedabelo
Arguments to long options are either joined with the option by sign, with no interening spaces, or
they may be preided in the net command line gument. Longptions may be abbrated, as long as the
abbreviation remains unique.

OPTIONS
Gawkaccepts the foll@wing options.

-Ffs
——field-separator fs
Usefsfor the input field separator (thalue of theFS predefined ariable).

-v var=val

—-assignvar=val
Assign the alueval, to the \ariablevar, before execution of the program lgins. Suchvariable
values are waailable to theBEGIN block of an AVK program.

—f program-file

——file program-file
Read the WK program source from the filgrogram-file, instead of from the first command line
argument. Multiple-f (or ——file) options may be used.

—mf NNN

—mr NNN
Set \arious memory limits to thealueNNN. Thef flag sets the maximum number of fields, and
ther flag sets the maximum record siz€hese tw flags and the-m option are from the Bell
Labs researchersion ofUNIX awk. They are ignored bygawk, snce gawkhas no pre-defined
limits.

-W traditional

-W compat

——traditional

—-compat
Run incompatibilitymode. Incompatibility modegawkbehaes identically toUNIX awk; none
of the GNU-specific x@ensions are recognized:he use of-—traditional is preferred wer the
other forms of this optionSeeGNU EXTENSIONS, below, for more information.
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-W copyleft

-W copyright

——copyleft

——copyright
Print the short ersion of the GNU copight information message on the standard output, and
exits successfully

-W help

-W usage

—-help

—-usage
Print a relatrely short summary of thevailable options on the standard outpPer theGNU
Coding Standats, these options cause an immediate, successful e

-W lint
—-lint Provide warnings about constructs that are dubious or non-portable to oftikridplementa-
tions.

-W lint-old
—-lint-old
Provide warnings about constructs that are not portable to the originsibm of Unixawk.

-W posix
——posix
This turns orcompatibilitymode, with the follwing additional restrictions:

* \x escape sequences are not recognized.

» Only space and tab act as field separators Wi%ss set to a single space wime does not.
» The synogm func for the leyword function is not recognized.

» The operators* and**= cannot be used in place oind=.

» Thefflush() function is not =ailable.

-W re-interval

—-re—interval
Enable the use afterval expressiondn regular xpression matching (séegular Expressions
below). Intenal expressions were not traditionallyadlable in the AVK language. The POSIX
standard added them, to neakwk and egep consistent with each otheHowevae, their use is
likely to break old K programs, s@awkonly provides them if the are requested with this
option, or when-—posixis specified.

-W source program-text

—-—source program-text
Use program-text as AVK program source codeThis option allevs the easy intermixing of
library functions (used via thef and ——file options) with source code entered on the command
line. ltis intended primarily for medium to g& ANVK programs used in shell scripts.

-W version

—-version
Print version information for this particular cppf gawkon the standard outpuiThis is useful
mainly for knaving if the current copof gawkon your system is up to date with respect to what-
eve the Free Softare Foundation is distribting. Thisis also useful when reportingutps. (Per
the GNU Coding Standals, these options cause an immediate, successfuyl e

- Signal the end of options. This is useful to wallmrther aguments to the WK program itself to
start with a“=’". This is mainly for consistencwith the agument parsing cowention used by
most othelPOSIXprograms.

In compatibility mode, another options are flagged as gk but are otherwise ignoredn normal opera-
tion, as long as programxtehas been supplied, unkmn options are passed on to th&/lKk program in the
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ARGV array for processing.This is particularly useful for running MK programs via the'#!"”’
executable interpreter mechanism.

AWK PROGRAM EXECUTION
An AWK program consists of a sequence of pattern-action statements and optional function definitions.

pattern { action statements
function naméparameter lis} { statement$

Gawkfirst reads the program source from fiiegram-file(s) if specified, from guments to-—source, or
from the first non-option gument on the command lindhe —f and—-source options may be used multi-
ple times on the command lin&awkwill read the program ie as if all theprogram-files and command
line source tets had been concatenated togethEris is useful for bilding libraries of AVK functions,
without hasing to include them in each weAWK program that uses thenit also praides the ability to
mix library functions with command line programs.

The ewironment \ariable AW KPATH specifies a search path to use when finding source files named with
the —f option. If this variable does notxést, the dedult path is".:/usr/local/share/awk". (The actual
directory may wary, depending upon e gawk was huilt and installed.)If a file name gien to the —f
option contains d/*’ characterno path search is performed.

Gawkexecutes AVK programs in the follwing order First, all variable assignments specified via the
option are performedNext, gawk compiles the program into an internal forffihen, gawk executes the
code in theBEGIN block(s) (if ary), and then proceeds to read each file named iRAR®BV array If
there are no files named on the command jaeikreads the standard input.

If a filename on the command line has the fear=val it is treated as aaviable assignment. Thanable

var will be assigned thealueval. (This happens after grBEGIN block(s) hae keen run.) Command

line variable assignment is most useful for dynamically assigrahges to the ariables AVK uses to con-

trol how input is brolen into fields and records. It is also useful for controlling state if multiple passes are
needed wer a sngle data file.

If the value of a particular element ARGV is empty (" ), gawkskips wer it.

For each record in the inpugawktests to see if it matchesyapatternin the AVK program. For each pat-
tern that the record matches, the associatgihn is executed. Thepatterns are tested in the orderythe
occur in the program.

Finally, after all the input is xhaustedgawkexecutes the code in tHeND block(s) (if ary).

VARIABLES, RECORDS AND FIELDS
AWK variables are dynamic; thecome into @istence when theare first used. Theiralues are either
floating-point numbers or strings, or both, depending upenthey are used. WK also has one dimen-
sional arrays; arrays with multiple dimensions may be simulg®eebral pre-defined ariables are set as a
program runs; these will be described as needed and summariaed belo

Records
Normally, records are separated bywtliee characters. & can control he records are separated by
assigning galues to the wilt-in variableRS. If RSis ary single characterthat character separates records.
Otherwise RS is a rgular xpression. &xt in the input that matches thisgidar expression will separate
the record.However, in compatibility mode, only the first character of its strimdue is used for separating
records. IfRSis set to the null string, then records are separated by blank WiesnRS is set to the null
string, the nevline character alays acts as a field separatior addition to whateer valueFS may hae.

Fields
As each input record is reaghwksplits the record intfields using the alue of the=S variable as the field
separatar If FSis a single charactefields are separated by that charactér=S is the null string, then
each indvidual character becomes a separate fi€therwise FS is expected to be a full gular expres-
sion. Inthe special case thBS is a single space, fields are separated by runs of spaces and/or tabs and/or
newlines. (Butsee the discussion ef-posix below). Notethat the alue ofIGNORECASE (see belw)
will also afect haw fields are split wheRS is a r@ular expression, and e records are separated when
RSis a rgular expression.
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If the FIELD WIDTHS variable is set to a space separated list of numbers, each fislpeisted to hee
fixed width, andgawk will split up the record using the specified widthBhe \alue of FS is ignored.
Assigning a n& value toFS overides the use dfIELD WIDTHS, and restores the dafilt behaior.

Each field in the input record may be referenced by its pos#ihi$2, and so on.$0is the whole record.
The \alue of a field may be assigned to as wElklds need not be referenced by constants:

n=>5
print $n

prints the fifth field in the input recordlhe \ariableNF is set to the total number of fields in the input
record.

References to nomxistent fields (i.e. fields afteBNF) produce the null-string. Hueever, assigning to a
non-istent field (e.g.$3(NF+2) = 5 will increase the &lue ofNF, create ag intenening fields with the
null string as their alue, and cause thalue of$0to be recomputed, with the fields being separated by the
value of OFS. References to mgtive rumbered fields cause atél error Decrementing\NF causes the
values of fields past the wevalue to be lost, and thele of$0 to be recomputed, with the fields being
separated by thealue of OFS.

Built-in V ariables
GawkKs huilt-in variables are:

ARGC The number of command linegaments (does not include optionsg@wk, or the pro-
gram source).

ARGIND The indexin ARGV of the current file being processed.

ARGV Array of command line guments. The array is ingksl from 0 toARGC - 1. Dynami-

cally changing the contents ARGV can control the files used for data.
CONVFMT The comwersion format for number$%.6g" , by default.

ENVIRON An array containing thealues of the current einonment. Thearray is indged by the
ervironment \ariables, each element being thalue of that ariable (e.g.,ENVI-
RON['HOME"] might be/home/amold). Changingthis array does not fafct the
ervironment seen by programs whighwkspavns via redirection or theystem()func-
tion. (Thismay change in a futurestsion ofgawk)

ERRNO If a system error occurs either doing a redirectiorgftdfine, during a read fogetline,
or during aclose() thenERRNO will contain a string describing the error

FIELD WIDTHS A white-space separated list of fieldwidtid/hen setgawkparses the input into fields
of fixed width, instead of using thalue of theFS variable as the field separatcfhe
fixed field width &cility is still experimental; the semantics may changgaskevdves

over time.

FILEN AME The name of the current input filéf no files are specified on the command line, the
value of FILEN AME is “-"". However, FILEN AME is undefined inside thBEGIN
block.

FNR The input record number in the current input file.

FS The input field separatoa gace by defult. Sed-ields, above.

IGNORECASE Controls the case-sensity of all regular epression and string operations. If
IGNORECASE has a non-zeroalue, then string comparisons and pattern matching in
rules, field splitting withFS, record separating witRS, regular expression matching
with " and!”, and thegensub() gsub() index(), match(), split(), and sub() pre-defined
functions will all ignore case when doinggtgar epression operationsThus, if
IGNORECASE is not equal to zerdaB/ matches all of the stringab" , "aB" , "Ab" ,
and"AB" . As with all AWK variables, the initial alue ofIGNORECASE is zero, so
all regular expression and string operations are normally case-sendilnder Unix, the
full ISO 8859-1 Latin-1 character set is used when ignoring dd68.E: In versions of
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gawk prior to 3.0,IGNORECASE only affected rgular expression operations. It no
affects string comparisons as well.

NF The number of fields in the current input record.

NR The total number of input records seenao f

OFMT The output format for number%6.6g" , by default.

OFS The output field separata gpace by defult.

ORS The output record separatby default a ngvline.

RS The input record separatdy default a navline.

RT The record terminatorGawksetsRT to the input tet that matched the character og+e

ular expression specified byS.

RSTART The inde of the first character matched atch(); O if no match.

RLENGTH The length of the string matched match(); -1 if no match.

SUBSEP The character used to separate multiple subscripts in array elementsuy/ @54" .
Arrays

Arrays are subscripted with arpression between square brarsk( and]). If the expression is anxpres-
sion list gxpr, expr ...) thenthe array subscript is a string consisting of the concatenation of the (string)
value of each epression, separated by thalwe of theSUBSEPvariable. Thisfacility is used to simulate
multiply dimensioned arraysoF example:

i="A%j="Bk="C"

X[i, j, kK] = "hello, w orld\n"
assigns the stringhello, world\n" to the element of the array which is indeed by the string
"A\034B\034C". All arrays in AVK are associatg, i.e. indexed by string values.

The special operatdn may be used in aifi or while statement to see if an array has anxmamsisting of
a particular \alue.

if (val in array)
print array[v al]

If the array has multiple subscripts, {gg) in array .
Thein construct may also be used ifoa loop to iterate eer al the elements of an array

An element may be deleted from an array usingdelete statement. Thelelete statement may also be
used to delete the entire contents of an ajusy by specifying the array name without a subscript.

Variable Typing And Conversion
Variables and fields may be (floating point) numbers, or strings, or both.th#o\alue of a ariable is
interpreted depends upon its cotdf used in a numericxpression, it will be treated as a numbgused
as a string it will be treated as a string.

To force a wariable to be treated as a numlzeld O to it; to force it to be treated as a string, concatenate it
with the null string.

When a string must be ceoated to a numbethe cowersion is accomplished usirajof(3). A number is
converted to a string by using theale of CONVFMT as a format string fasprintf(3), with the numeric
value of the wariable as the gument. Havever, even though all numbers in\AK are floating-point, inte-
gral values arelwayscorverted as intgers. Thusgiven

CONVFEMT = "%2.2f"
a=12
b = a nn

the \ariableb has a stringalue of"12" and not'12.00".

Gawk performs comparisons as foNe: If two variables are numeric, there compared numericallyif
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one \alue is numeric and the other has a strialye that is anumeric string, t hen comparisons are also
done numerically Otherwise, the numericalue is comerted to a string and a string comparison is per
formed. Wo drings are compared, of course, as stringscording to thePOSIX standard, en if two
strings are numeric strings, a numeric comparison is perforidediever, this is clearly incorrect, and
gawkdoes not do this.

Note that string constants, such"&3" , are not numeric strings, theare string constantsThe idea of
“numeric string’ only applies to fieldsgetline input, FILEN AME, ARGV elementsENVIRON ele-
ments and the elements of an array createsphi() that are numeric stringsThe basic idea is thaiser
input, and only user input, that looks numeric, should be treated #at w

Uninitialized \ariables hee the numeric &lue 0 and the stringalue

PATTERNS AND ACTIONS
AWK is a ine oriented language. The pattern comes first, and then the action. Action statements are
enclosed in{ and}. Either the pattern may be missing, or the action may be misgihgpfbcourse, not
both. If the pattern is missing, the action will becuted for gery single record of inputA missing action
is equiaent to

{print }
which prints the entire record.

(the null, or emptring).

Comments bgin with the #"’ characterand continue until the end of the linBlank lines may be used to

separate statementBlormally, a ¢atement ends with a wéne, havever, this is not the case for lines end-
ingina‘,”,{,?,:,&&,or|| Lines ending irdo or elsealso h&e their statements automatically continued
on the follaving line. In other cases, a line can be continued by ending it witt',ain which case the

newline will be ignored.

Multiple statements may be put on one line by separating them wjth &l his applies to both the state-
ments within the action part of a pattern-action pair (the usual case), and to the pattern-action statements
themseles.

Patterns
AWK patterns may be one of the follimg:

BEGIN

END

/regular expression
relational expression
pattern&& pattern
pattern|| pattern
pattern? pattern: pattern
(pattern)

| pattern

patternl pattern2

BEGIN andEND are two special kinds of patterns which are not testedlirag} the input.The action parts
of all BEGIN patterns are mged as if all the statements had been written in a sBI§@&IN block. The
are eecuted before anof the input is read. Similar)\al the END blocks are meyed, and xecuted when
all the input is rhausted (or when aexit statement isecuted). BEGIN and END patterns cannot be
combined with other patterns in pattexpeessions.BEGIN andEND patterns cannot ke mssing action
parts.

For /regular expressiort patterns, the associated statemeniesged for each input record that matches
the reular expression. Rgular xpressions are the same as thossgiep(1), and are summarized beio

A relational expressionmay use ayof the operators defined belan the section on actionsThese gener
ally test whether certain fields match certagutar expressions.

The&& , ||, and! operators are logical AND, logical OR, and logical N@spectiely, as in C. They do
short-circuit @aluation, also as in C, and are used for combining more pranittern gpressions. As in
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most languages, parentheses may be used to change the oxdiradion.

The ?: operator is like the same operator in C. If the first pattern is true then the pattern used for testing is

the second pattern, otherwise it is the third. Only one of the second and third pattestusiisce

Thepatternl, pattern2form of an @pression is called m@nge pattern. It matches all input records starting
with a record that matchgmtternl and continuing until a record that matchgstern2 inclusie. It does
not combine with another sort of patternxpression.

Regular Expressions
Regular expressions are thexeended kind found iegep. They are composed of characters as fako

Cc

\c

[abc..]
[fabc..]
rijr2
rir2

r+

r*

r?

(r)

r{n}
r{n}

r{n,m}

\y
\B
\<
\>
\w
\W
\

v

matches the non-metacharaater

matches the literal character

matches ayncharacteiincluding newline.
matches the lggnning of a string.

matches the end of a string.

character list, matchesyaaof the characterabc...
negaed character list, matchesyasharacter gceptabc...
alternation: matches eithek or r2.
concatenation: matches, and thenr2.

matches one or morés.

matches zero or morés.

matches zero or omeés.

grouping: matches.

One or tvo numbers inside braces denoteiaterval expression If there is one number in the
braces, the precedinggexp r is repeatech times. If there are tw numbers separated by a
comma,r is repeatech to m times. If there is one number folled by a comma, thenis
repeated at leasttimes.

Interval expressions are onlyvailable if either——posix or —-re—interval is specified on the
command line.

matches the empty string at either thgibeing or the end of aavd.
matches the empty string within axd.

matches the empty string at theylmaing of a verd.

matches the empty string at the end ofoady

matches anword-constituent character (lettelgit, or underscore).
matches ayncharacter that is notavd-constituent.

matches the empty string at theglmmning of a liffer (string).
matches the empty string at the end ofitidn.

The escape sequences that ale&hin string constants (see be&loare also lgd in reqular expressions.

Character classesare a ne feature introduced in the POSIX standafdcharacter class is a special nota-
tion for describing lists of characters thavéa pecific attritute, lut where the actual characters them-
selwes can &ry from country to country and/or from character set to characteFaetxample, the notion
of what is an alphabetic characteffeli§ in the USA and in France.

A character class is onlyalid in a rgexp insidethe braclkts of a character listCharacter classes consist

Free Softvare Foundation Ded9 1996 7



GAWK(1) Utility Commands GWK(1)

of [:, a keyword denoting the class, arld Here are the character classes defined by the POSIX standard.

[:alnum:]
Alphanumeric characters.

[:alpha:]
Alphabetic characters.

[:blank:]
Space or tab characters.

[:entrl:]
Control characters.
[-digit:]
Numeric characters.
[:graph:]
Characters that are both printable and visil§fe space is printable,ub not visible, while ara is
both.)

[:lower:]
Lower-case alphabetic characters.
[:print:]
Printable characters (characters that are not control characters.)
[:punct:]
Punctuation characters (characters that are not, Idiggs, control characters, or space charac-
ters).

[:space:]
Space characters (such as space, tab, and formfeed, to name a fe

[:upper:]

Uppercase alphabetic characters.
[:xdigit:]

Characters that are xedecimal digits.
For example, before the POSIX standard, to match alphanumeric characterspyiduhare rad to write
[[A-Za—-z0-9]/. If your character set had other alphabetic characters in it, thiklwot match them.
With the POSIX character classes, you can wjfitalnum:]]/ , and this will matchall the alphabetic and
numeric characters in your character set.

Two additional special sequences can appear in characterTisese apply to non-ASCIl character sets,
which can hae sngle symbols (calledollating elemenisthat are represented with more than one charac-
ter, as well as seeral characters that are egaent for collating, or sorting, purposes(E.g., in French, a
plain “e” and a grae-accented e are egalent.)

Collating Symbols
A collating symbols is a multi-character collating element enclos¢d amd.]. For example, if
chis a collating element, thdhch.]] is a rggexp that matches this collating element, wide] is
a regexp that matches eitheror h.

Equivaence Classes
An equialence class is a locale-specific name for a list of characters that araesguiThe name
is enclosed iffi= and=]. For example, the name might be used to represent all & “ e’ and
“e’" I nthis casef[=€]] is a rggexp that matches grof
.BR e,
.BRe",or
BRe.

These features areery valuable in non-English speaking localéhe library functions thagawkuses for
regular expression matching currently only recognize POSIX character classgsgdheot recognize

Free Softvare Foundation Ded9 1996 8



GAWK(1) Utility Commands GWK(1)

collating symbols or equélence classes.

Thely, \B, \<, \>, \w, \W, \, and\' operators are specific gawk they are extensions based oadilities in
the GNU r@exp libraries.

The \arious command line options controMhgawkinterprets characters ingexps.

No options
In the dedult casegawkprovide all the &cilities of POSIX rgexps and the GNU mexp opera-
tors described alve. Howevae, intenal expressions are not supported.

——posix
Only POSIX rgexps are supported, the GNU operators are not spdé&aj.,\w matches a literal
w). Intenal expressions are aleed.

——traditional
Traditional Unixawk regexps are matched. The GNU operators are not special, ahteqpres-
sions are notwailable, and neither are the POSIX character clagsahgm:]] and so on).Char
acters described by octal andcadecimal escape sequences are treated liteeedly if they rep-
resent rgexp metacharacters.

—-re—interval
Allow intenal expressions in gexps, &en if ——traditional has been praded.

Actions
Action statements are enclosed in brag¢esid}. Action statements consist of the usual assignment, condi-
tional, and looping statements found in most languages. The operators, control statements, and input/output
statements\ailable are patterned after those in C.

Operators
The operators in WK, in order of decreasing precedence, are

(--) Grouping
$ Field reference.
++ —— Increment and decrement, both prefix and postfix.

Exponentiation** may also be used, afitk for the assignment operator).

+ -1 Unary plus, unary minus, and logicalgagon.
*[ % Multiplication, division, and modulus.

+ - Addition and subtraction.

space String concatenation.

<>

<=>=

I= == The reular relational operators.

Regular expression match, geted match.NOTE: Do not use a constantg@ar epression
(/fool) on the left-hand side of @or!”. Only use one on the right-hand sidEhe epression
/foo/ ~ exp has the same meaning E$0 ~ /bo/) ~ exp). This is usuallynot what was
intended.

in Array membership.
&& Logical AND.
Il Logical OR.

?: The C conditional xpression. This has the forexprl ? expr2 : expr3. If exprl is true, the
value of the g&pression iexpr2, otherwise it isexpr3. Only one ofexpr2 andexpr3 is evalu-
ated.

Free Softvare Foundation Ded9 1996 9



GAWK(1) Utility Commands GWK(1)

= 4= —=
*= [= %="= Assignment. Both absolute assignméwar = value and operateassignment (the other
forms) are supported.

Control Statements
The control statements are as folo

if (condition) statemenf elsestatemenj
while (conditior) statement

do statemenwhile (condition)

for (exprl; expr2; expr3) statement
for (varin array) statement

break

continue

deletearray[index]

deletearray

exit [ expression|

{ statement}

I/O Statements
The input/output statements are as fofo

close(file) Close file (or pipe, see bek.

getline Set$0from next input record; sellF, NR, FNR.
getline <file Set$0 from next record offile; setNF.
getlinevar Setvar from next input record; seliR, FNR.

getlinevar <file  Setvar from next record offile.

next Stop processing the current input record. Tha mgut record is read and processing
starts @er with the first pattern in the \WK program. If the end of the input data is
reached, th&ND block(s), if aly, ae executed.

nextfile Stop processing the current input filEhe net input record read comes from thexne
input file. FILEN AME andARGIND are updatediNR is reset to 1, and processing
starts @er with the first pattern in the \WK program. If the end of the input data is
reached, th&aND block(s), if aty, ae executed. NOTE: Earlier ersions of gwk
usednext file, as two words. While this usage is still recognized, it generatesua-w
ing message and willentually be remuoed.

print Prints the current recordThe output record is terminated with thelue of theORS
variable.
print expr-list Prints epressions. Eackxpression is separated by thalue of theOFS variable.

The output record is terminated with treue of theORS variable.

print expr-list > file
Prints expressions offile. Each &pression is separated by thaue of theOFS vari-
able. The output record is terminated with thkie of theORS variable.

printf fmt, expr-list Format and print.

printf fmt, expr-list > file
Format and print offile.

systemgmd-line Execute the commanezind-ling and return thet status. (This may not be\ailable
on nonPOSIX systems.)

fflush([file]) Flush ay buffers associated with the open output file or difge If file is missing,
then standard output is flusheld.file is the null string, then all open output files and
pipes hae teir tuffers flushed.
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Other input/output redirections are also w&hkal. For print and printf , >>file appends output to thide,
while | commandnrites on a pipeln a similar fishion,command getline pipes intogetline. The getline
command will return 0 on end of file, and —1 on an error

The printf Statement
The ANK versions of theorintf statement andprintf() function (see belwo) accept the follaing corver-
sion specification formats:

%c An ASCII character If the agument used fofb4c is numeric, it is treated as a character and
printed. Otherwisethe agument is assumed to be a string, and the only first character of that
string is printed.

%d
%i A decimal number (the inger part).

%e
%E A floating point number of the forfa]d.dddddde[+-]dd. The%E format use& instead ok.

%f A floating point number of the forfa]ddd.dddddd.

%g
%G Use %e or %f corversion, whicheer is shortetr with nonsignificant zeros suppressethe %G
format use$4E instead oPoe.

%0 An unsigned octal number (@ig, an intger).
%s A character string.

%X
%X An unsigned headecimal number (an irger). %X format usesABCDEF instead ofibcdef

%%  Asingle% character; no gument is coverted.
There are optional, additional parameters that may lie betweéf drel the control letter:
- The epression should be left-justified within its field.

space For numeric comersions, prefix posiie values with a space, andgatve values with a minus

sign.

+ The plus sign, used before the width modifier (seewjelsays to avays supply a sign for
numeric cowrersions, &en if the data to be formatted is pogiti The + overrides the space modi-
fier.

# Use an ‘alternate form’ for certain control lettersFor %0, supply a leading zeroFor %x, and

%X, supply a leadindx or OX for a nonzero resultFor %e, %E, and %f, the result will alvays
contain a decimal point=or %g, and %G, trailing zeros are not reraed from the result.

0 A leadingO (zero) acts as a flag, that indicates output should be padded with zeroes instead of
spaces. Thiapplies gen to non-numeric output formatsThis flag only has an fefct when the
field width is wider than thealue to be printed.

width  The field should be padded to this width. The field is normally padded with spades0 flag
has been used, it is padded with zeroes.

.prec A number that specifies the precision to use when prinfingthe %e, %E , and %f formats, this
specifies the number of digits yowamt printed to the right of the decimal poirfior the %g, and
%G formats, it specifies the maximum number of significant digf@. the %d, %o, %i, %u,
%x, and %X formats, it specifies the minimum number of digits to pridr a gring, it specifies
the maximum number of characters from the string that should be printed.

The dynamicwidth and prec capabilities of theANSI C printf() routines are supportedA * in place of
either thewidth or precspecifications will cause theialues to be tan from the agument list taprintf or
sprintf() .
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Special File Names
When doing /O redirection from eitherint or printf into a file, or viagetline from a file,gawkrecog-
nizes certain special filenames internallfhese filenames alloaccess to open file descriptors inherited
from gawKs parent process (usually the shelQther special filenames pide access to information about
the runninggawk process. Théllenames are:

/dev/pid Reading this file returns the process ID of the current process, in decimal, terminated with a
newline.

/dev/ppid  Reading this file returns the parent process ID of the current process, in decimal, terminated
with a navline.

/dev/pgrpid
Reading this file returns the process group ID of the current process, in decimal, terminated
with a navline.

/dev/user Reading this file returns a single record terminated withvdime Thefields are separated
with spaces.$1lis the alue of thegetuid(2) system call$2 is the alue of thegeteuid(2) sys-
tem call,$3is the walue of thegetgid(2) system call, andi4 is the \alue of thegetegid(2) sys-
tem call. If there are ay additional fields, the are the group IDs returned lgetgroupg2).
Multiple groups may not be supported on all systems.

/dev/stdin  The standard input.
/dev/stdout The standard output.
/dev/stderr The standard error output.
/dev/fd/n  The file associated with the open file descriptor
These are particularly useful for error messagesefample:
print Y ou blew it!" > "/de v/stderr"
whereas you wauld otherwise hae o use
print "Y ou blew it!" | "cat 1>&2"
These file names may also be used on the command line to name data files.
Numeric Functions
AWK has the follaving pre-defined arithmetic functions:
atan2(y, x)  returns the arctangent wixin radians.
cosexpr) returns the cosine @bpr, which is in radians.

expexpr) the exponential function.

int(expr) truncates to intger

log(expr) the natural logrithm function.

rand() returns a random number between 0 and 1.
sin(expr) returns the sine apr, which is in radians.

sqrt(expr) the square root function.

srand([expr]) usesexpr as a ne seed for the random number generaltbno expr is provided, the time of
day will be used.The return alue is the pndous seed for the random number generator

String Functions
Gawkhas the follaving pre-defined string functions:

gensub¢, s, h[,tf])  search the tget stringt for matches of the grlar expressionr. If his a string
beginning withg or G, then replace all matches iofvith s. Otherwise h is a num-
ber indicating which match afto replace.If no t is supplied$0 is used instead.
Within the replacementses, the sequencen, wheren is a digit from 1 to 9, may
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be used to indicate just thextedhat matched tha'th parenthesized sukpression.
The sequenc® represents the entire matchexittas does the charac&r Unlike
sub() andgsub(), the modified string is returned as the result of the function, and
the original taget string isnot changed.

gsubf, s[, 1]) for each substring matching thegudar expressionr in the stringt, substitute the
string s, and return the number of substitution$.t is not supplied, us80. An &
in the replacementxéis replaced with the x¢ that was actually matchedJse\&
to get a literalk. See AWK Languaye Rogrammingfor a fuller discussion of the
rules for&' s and backslashes in the replacement t# sub(), gsub(), and gen-

sub().

index(s, t) returns the indeof the stringt in the strings, or 0 if t is not present.

length([s]) returns the length of the strisgor the length of50if sis not supplied.

match(s, r) returns the position is where the rgular expressionr occurs, or 0 ifr is not pre-
sent, and sets thalues oRSTART andRLENGTH .

split(s, a[, r]) splits the strings into the arraya on the rgular expressionr, and returns the num-

ber of fields. Ifr is omitted,FS is used insteadThe arraya is cleared first.Split-
ting behaes identically to field splitting, described aleo

sprintf( fmt, expr-list)
printsexpr-list according tdmt, and returns the resulting string.

sub(, s[, t]) just like gsub(), but only the first matching substring is replaced.

substr(s, i [, n]) returns the at most-character substring afstarting af. If nis omitted, the rest of
sis used.

tolower(str) returns a copof the stringstr, with all the uppeicase characters sir translated to
their corresponding leer-case counterpartsNon-alphabetic characters are left
unchanged.

toupper(str) returns a copof the stringstr, with all the laver-case characters sir translated to
their corresponding uppease counterpartsNon-alphabetic characters are left
unchanged.

Time Functions
Since one of the primary uses diVK programs is processing log files that contain time stamp informa-
tion, gawkprovides the follaving two functions for obtaining time stamps and formatting them.

systime() returns the current time of day as the number of seconds since the Epoch (Midnight UTC, Jan-
uary 1, 1970 oROSIX systems).

stritime([format[, timestam()
formats timestampaccording to the specification format. The timestampshould be of the
same form as returned Bystime() If timestamps missing, the current time of day is uséd.
formatis missing, a defult format equialent to the output aflatg(1) will be used.See the spec-
ification for thestrftime() function inANSI C for the format coversions that are guaranteed to
be aailable. A public-domain ersion ofstrftimg3) and a man page for it come wghwk if
that \ersion vas used todild gawk, then all of the corersions described in that man page are
available togawk.

String Constants
String constants in WK are sequences of characters enclosed between double gyoM#l{in strings,
certainescape sequencage recognized, as in C. These are:

\ A literal backslash.

\a The *alert” character; usually th&SCll BEL character
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\b  backspace.

\f  form-feed.

\n  newline.

\r  carriage return.
\t horizontal tab
\v  vertical tab

\xhex digits
The character represented by the string @tecimal digits follwing the\x. As in ANSI C, all fol-
lowing hexadecimal digits are considered part of the escape sequértus. feature should tell us
something about language design by committéeg),"\x1B" is theASCIl ESC(escape) character

\ddd The character represented by the 1-, 2-, or 3-digit sequence of octal digit80&3Y.is the ASCII
ESC(escape) character

\c The literal charactes.

The escape sequences may also be used inside congiaat epressions (e.g/[ \t\in\r\v]/ matches
whitespace characters).

In compatibility mode, the characters represented by octal amtiéeimal escape sequences are treated
literally when used in gexp constants. Thu#a\b52b/is equialent to/a\*b/.

FUNCTIONS
Functions in AVK are defined as folles:

function naméparameter lis} { statement$

Functions arexecuted when theare called from within gpressions in either patterns or actiodstual
parameters supplied in the function call are used to instantiate the formal parameters declared in the func-
tion. Arraysare passed by reference, othariables are passed balve.

Since functions were not originally part of th&/K language, the prasion for local \ariables is rather
clumsy: Thg are declared asx&ra parameters in the parameter list. Theveotion is to separate local
variables from real parameters xtra spaces in the parameter ligtr Example:

function f(p, g, a,b) #a&barelocal

fabc/  {...;1(1,2);..}

The left parenthesis in a function call is required to immediatelywallee function name, without gn
intervening white spaceThis is to &oid a syntactic ambiguity with the concatenation operaidris
restriction does not apply to thailt-in functions listed abee.

Functions may call each other and may be resardtunction parameters used as locatiables are ini-
tialized to the null string and the number zero upon functieocation.

If ——lint has been praded, gawkwill warn about calls to undefined functions at parse time, instead of at
run time. Calling an undefined function at run time isasaf error

The word func may be used in place ffnction.

EXAMPLES
Print and sort the login names of all users:

BEGIN { FS=""}
{ print $1 | "sort" }
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Count lines in a file:

{nlines++}
END {print nlines }

Precede each line by its number in the file:
{print FNR, $0 }
Concatenate and line number &igtion on a theme):

{ print NR, $0}

SEE ALSO
egep(1), getpid(2), getppid(2), getpgrp(2), getuid(2), geteuid(2), getgid(2), getegid(2), getgroups2)
The AVK Programming Languge, Alfred V. Aho, Brian W Kernighan, Peter J. $l\hbeger, Addison-\\és-
ley, 1988. ISBN 0-201-07981-X.

AWK Languaye Fogramming Edition 1.0, published by the Free Soding Foundation, 1995.

POSIX COMPAT IBILITY
A primary goal forgawkis compatibility with thePOSIX standard, as well as with the latestsion of
UNIX awk. To this end,gawkincorporates the follwing user visible features which are not described in
the ANVK book, hut are part of the Bell Labsrsion ofawk, and are in theeOSIX standard.

The-v option for assigningariables before progranxecution starts is e The book indicates that com-
mand line variable assignment happens wteewk would otherwise open the gument as a file, which is
after the BEGIN block is eecuted. Havever, in earlier implementations, when such an assignment
appeared before wifile names, the assignmenovuid happerbefore the BEGIN block was run. Applica-
tions came to depend on thikeature? W henawk was changed to match its documentation, this option
was added to accommodate applications that depended upon the olMadbel{@his feature \as agreed
upon by both the P&T and GNU de&elopers.)

The-W option for implementation specific features is fromRI@SIX standard.

When processing gnmentsgawkuses the special optioh-=" t o dgnal the end of guments. Incom-
patibility mode, it will warn about, bt otherwise ignore, undefined options normal operation, such
arguments are passed on to th&'K program for it to process.

The ANK book does not define the returalwe ofsrand(). The POSIX standard has it return the seed it
was wsing, to allev keeping track of random number sequences. Therefaral() in gawkalso returns its
current seed.

Other nev features are: The use of multipleoptions (from MKSawk); theENVIR ON array; the\a, and
\v escape sequences (done originallygawk and fed back into P&T’s); thetolower() and toupper()
built-in functions (from AT&T); and theANSI C corversion specifications iprintf (done first in A&T’s
version).

GNU EXTENSIONS
Gawkhas a number ofxéensions taPOSIX awk. They are described in this sectiorAll the extensions
described here can be disabled byoking gawkwith the——traditional option.

The following features ofjawkare not gailable inPOSIXawk.
» The\x escape sequencéDisabled with—-posix.)
Thefflush() function. (Disabledvith ——posix.)

Thesystime(), strftime(),andgensub()functions.

» The special file namewailable for 1/O redirection are not recognized.
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* The ARGIND , ERRNO, and RT variables are not special.

* ThelGNORECASE variable and its side-&dcts are notwailable.
» TheFIELD WIDTHS variable and fied-width field splitting.

» The use oRSas a rgular expression.

» The ability to split out indiidual characters using the null string as thkie of FS, and as the
third agument tosplit().

» No path search is performed for files named via-theption. Thereforehe AWKPATH ervi-
ronment \ariable is not special.

» The use ohextfile to abandon processing of the current input file.
» The use ofleletearrayto delete the entire contents of an array

The ANK book does not define the returalwe of theclose()function. GawKs close()returns the &lue
from fclos€3), orpclos€3), when closing a file or pipe, respeely.

Whengawkis invoked with the ——traditional option, if thefs agument to the-F option is ‘t’’, thenFS
will be set to the tab characteote that typinggawk —F\t ... simply causes the shell to quote th¢ ;
and does not pas$t™ to the—F option. Sincehis is a rather ugly special case, it is not thaulebeha-

ior. This behsior also does not occur #f—posix has been specifiedlo really get a tab character as the
field separatqiit is best to use quotegawk —F'\t’ ....

HISTORICAL FEATURES
There are tw features of historical WK implementations thagawk supports. Firstit is possible to call
thelength() built-in function not only with no agument, lnt even without parenthesesThus,

a =length #Holy Algol 60, Batman!
is the same as either of

a = length()
a = length($0)

This feature is madd as ‘deprecated’i n the POSIX standard, andawkwill issue a varning about its use
if ——lint is specified on the command line.

The other feature is the use of either ¢batinue or thebreak statements outside the body o#ihile, for,
ordoloop. Traditional ANVK implementations hae teated such usage as e@lént to thenext statement.
Gawkwill support this usage if —traditional has been specified.

ENVIRONMENT VARIABLES
If POSIXLY_CORRECT exists in the emronment, thergawk behaes exactly as if——posix had been
specified on the command linéf. ——lint has been specifiedawk will issue a varning message to this
effect.

The AWKPATH ervironment \ariable can be used to pide a list of directories thajawk will search
when looking for files named via thé and——file options.

BUGS
The —F option is not necessaryvgh the command lineariable assignment feature; it remains only for
backwards compatibility

If your system actually has support fdev/fd and the associatédev/stdin, /dev/stdout, and /dev/stderr
files, you may get diérent output fromgawkthan you veuld get on a system without those filé&hen
gawkinterprets these files internally synchronizes output to the standard output with outpitiea/std-
out, while on a system with those files, the output is actually ferdiiit open filesCaveat Emptor

Syntactically iwvalid single character programs tend tedlow the parse stack, generating a rather unhelp-
ful message.Such programs are surprisinglyfaifilt to diagnose in the completely general case, and the
effort to do so really is not erth it.
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VERSION INFORMA TION
This man page documergawk version 3.0.2.

AUTHORS
The original ersion ofUNIX awk was designed and implemented by Alfred Aho, Petezinleger, and
Brian Kernighan of A&T Bell Labs. Brian kernighan continues to maintain and enhance it.

Paul Rubin and Jay Fenlason, of the Free Safenoundation, wrotgawk, to be compatible with the orig-
inal version ofawk distributed in Seenth EditionUNIX. John Wbods contriited a number ofuy fixes.
David Trueman, with contristions from Arnold Robbins, madgwkcompatible with the rve version of
UNIX awk. Arnold Robbins is the current maintainer

The initial DOS port s done by Conrad Kak and Scott GarfinkleScott Deifik is the current DOS
maintainer Pat Rankin did the port to VMS, and Michal gaemann did the port to the Atari SThe port
to OS/2 vas done by Kai Uwe Rommel, with contrttons and help from Darrel Hagison. Fredish
supplied support for the Amég

BUG REPORTS
If you find a lug in gawk please send electronic mail bug-gnu-utils@prep.ai.mit.edu with a carbon
copy to arnold@gnu.ai.mit.edu Please include your operating system and itgsien, the ersion of
gawk what C compiler you used to compile it, and a test program and data that are as small as possible for
reproducing the problem.

Before sending auy report, please do twthings. First, werify that you hae the latest ersion ofgawk

Many bugs (usually subtle ones) aredikat each release, and if yours is out of date, the problem may
already hae been soled. Secondplease read this man page and the reference manual carefully to be sure
that what you think is aug really is, instead of just a quirk in the language.

Whatever you do, doNOT post a g report incomp.langawk. While thegawkdevelopers occasionally
read this nesgroup, postingug reports there is an unreliablaywto report bgs. Instead, please use the
electronic mail addresses/gn above.
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COPYING PERMISSIONS
Copyright ©) 1996 Free Softare Foundation, Inc.

Permission is granted to malknd distribute \erbatim copies of this manual page\pded the copright
notice and this permission notice are preséron all copies.

Permission is granted to gppnd distribute modified @rsions of this manual page under the conditions for
verbatim copying, provided that the entire resulting dedl work is distrituted under the terms of a permis-
sion notice identical to this one.

Permission is granted to gppnd distritute translations of this manual page into another language, under
the ab@e mnditions for modified ersions, rcept that this permission notice may be stated in a translation
approved by the Foundation.
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