GAWK(1) Utility Commands GAVK(1)

NAME
gawk — pattern scanning and processing language

SYNOPSIS
gawk [ POSIXor GNU style options H program-file[ ——]file ...
gawk [ POSIXor GNU style options ] F—] program-textfile .. .

pgawk [ POSIXor GNU style options H program-file[ ——] file ...
pgawk [ POSIXor GNU style options ] F—] program-textfile ...

dgawk [ POSIXor GNU style options H program-file[ ——]file ...

DESCRIPTION
Gawkis theGNU Projects implementation of thewkK programming language. It conforms to the defini-
tion of the language in tHeOSIX 1003.1 Standard. This version in turn is based on the descriptidrein
AWK Programming Languge, by Aho, Kernighan, and @inberger.Gawk provides the additional features
found in the current version oiNIX awk and a number aBNU-specific extensions.

The command line consists of optionsg@awk itself, the AWK program text (if not supplied via thd or
——file options), and values to be madaikable in theARGC andARGV pre-defineddWK variables.

Pgawkis the profiling version afjawk It is identical in ®ery way togawk, except that programs run more
slowly, and it automatically produces amxeeution profile in the fileawkprof.out when done. See the
——profile option, belav.

Dgawk is anawk debuggerinstead of running the program direcilyloads the AWK source code and
then prompts for debugging commanddnlike gawk and pgawk dgawkonly processes AWK program
source provided with thef option. Thedebugger is documented @AWK: Effective AWK Bgramming

OPTION FORMAT
Gawk options may be either traditionBDSIX-style one letter options, @NU-style long options.POSIX
options start with a single “=", while long options start with-"- Long options are provided for both
GNU-specific features and feOSIX-mandated features.

Gawk specific options are typically used in long-option forAr.guments to long options are either joined
with the option by ar sign, with no intervening spaces, orythmay be provided in the next command line
argument. Longoptions may be abbreviated, as long as the abbreviation remains unique.

Additionally, each long option has a corresponding short option, so that the sgtioctionality may be
used from withir#! executable scripts.

OPTIONS
Gawk accepts the following options. Standard options are listed firstyedidy options fogawk exten-
sions, listed alphabetically by short option.

—f program-file

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

-Ffs
——field-separator fs
Use fsfor the input field separator (the value of Bfepredefined variable).

-v var=val

—-assignvar=val
Assign the walueval to the \ariablevar, before execution of the program lgins. Suchvariable
values are wailable to theBEGIN block of anAWK program.
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——characters—as-bytes
Treat all input data as single-byte characters. In other wordg, gignary attention to the locale
information when attempting to process strings as multibyte charadtees: —posix option oer-
rides this one.

-C

——traditional
Run incompatibility mode. Incompatibility mode gawk behaves identically toUNIX awk; none
of the GNU-specific extensions are recognizeseeGNU EXTENSIONS, below, for more infor
mation.

-C

——copyright

Print the short version of theNU copyright information message on the standard output aitd e
successfully.

—d[file]

——dump-variableg =file]
Print a sorted list of global variables, their types and final valuéetolf no file is provided,
gawkuses a file namealvkvars.outin the current directory.

Having a list of all the global variables is a goodywo look for typographical errors in your pro-
grams. Yu would also use this option if youMsaa hrge program with a lot of functions, and you
want to be sure that your functions domadwertently use global variables that you meant to be
local. (Thisis a particularly easy mistako make with simple variable names likgj, and so on.)

—e program-text

—-—sourceprogram-text
Use program-text as AWK program source code. This option allows the easy intermixing of
library functions (used via thef and ——file options) with source code entered on the command
line. Itis intended primarily for medium to lar@g®&/K programs used in shell scripts.

-E file

——execfile
Similar to —f, howevae, this is option is the last one processed. This should be used#With
scripts, particularly for CGI applications, teoid passing in options or source code (!) on the
command line from a URL. This option disables command-line variable assignments.

-9

—-gen—pot
Scan and parse t#&VK program, and generateGU .pot (Portable Object Template) format file
on standard output with entries for all localizable strings in the progféwa program itself is not
executed. Seéhe GNU gettext distribution for more information orpot files.

-h

——help Print a relattely short summary of thevailable options on the standard outpRer theGNU
Coding Standardghese options cause an immediate, successful exit.)

-L [valugd

—-lint[=valug
Provide warnings about constructs that are dubious or non-portable toAwttkeimplementa-
tions. Wth an optional argument détal, lint warnings become fatal errors. This may be drastic,
but its use will certainly encourage thevdepment of cleaneAWK programs. With an optional
argument ofinvalid, only warnings about things that are actuallyaid are issued. (This is not
fully implemented yet.)

-n

—-non-decimal—-data
Recognize octal and hexadecimal values in input dasa. this option with great caution!
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-N

—-use-lc—-numeric
This forcesgawk to use the locale’decimal point character when parsing input daithough
the POSIX standard requires this babg and gawk does so wher-—posix is in effect, the
default is to follav traditional behavior and use a period as the decimal poiet, ia locales
where the period is not the decimal point characténs option eerrides the default bekior,
without the full draconian strictness of theposix option.

-0

——optimize
Enable optimizations upon the internal representation of the progtamently this includes just
simple constant-folding. Thgawk maintainer hopes to add additional optimizations éime.

—p[prof_filg
——profile[=prof_filg]
Send profiling data tprof file The default isawkprof.out. When run withgawk, the profile is
just a “pretty printed” version of the program. When run vpigfawk the profile containsxecu-
tion counts of each statement in the program in the left margin and function call counts for each
user-defined function.

-P

——posix
This turns orcompatibilitymode, with the following additional restrictions:
* \x escape sequences are not recognized.
» Only space and tab act as field separators \WlSda set to a single space, newline does not.
* You cannot continue lines aftér and:.
» The synonynfunc for the leyword function is not recognized.
» The operators* and**= cannot be used in place oind=.
» Thefflush() function is not =ailable.

-r

—-re—interval
Enable the use ofhterval expressionsn regular &pression matching (séRegular Expressions
belov). Intenal expressions were not traditionallyagable in theAWK language. Thé&OSIX
standard added them, to nesé&wk and egep consistent with each otheifhey are enabled by
default, but this option remains for use witktraditional .

-R

—-commandfile
Dgawkonly. Read stored debugger commands fifden

-S

—-sandbox
Runsgawkin sandbox mode, disabling tegstem()function, input redirection witlgetline, out-
put redirection withprint and printf, and loading dynamic xensions. Commaneéxecution
(through pipelines) is also disabled. Thifeefively blocks a script from accessing local resources
(except for the files specified on the command line).

-t

—-lint-old
Provide warnings about constructs that are not portable to the original version afabnix

-V

—-version

Print version information for this particular gopf gawk on the standard output. This is useful
mainly for knowing if the current cgpof gawkon your system is up to date with respect to what-
eve the Free Software Foundation is disitihg. Thisis also useful when reportingutps. (Per
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the GNU Coding Standardshese options cause an immediate, successful exit.)

- Signal the end of options. This is useful to alliwrther aguments to th@wK program itself to
start with a “=". This provides consistepavith the argument parsing ogemtion used by most
otherPOSIX programs.

In compatibility mode, another options are flagged av#id, but are otherwise ignoredn normal opera-
tion, as long as program text has been supplied, wikieptions are passed on to #¥WK program in the
ARGV array for processingThis is particularly useful for runninVK programs via the “#!” xecutable
interpreter mechanism.

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

@include "filenamé pattern { action statements
function naméparameter list{ statement$

Gawkfirst reads the program source from pregram-file(s) if specified, from guments to-—source or
from the first non-option gument on the command lindhe —f and—-sourceoptions may be used multi-
ple times on the command lin&awk reads the program text as if all thegram-files and command line
source tets had been concatenated togetfigis is useful for building libraries @WK functions, without
having to include them in eachweAWK program that uses them. It also provides the ability to mix library
functions with command line programs.

In addition, lines beginning witl@include may be used to include other source files into your program,
making library useen easier.

The environmentariableAWKPATH specifies a search path to use when finding source files named with
the —f option. If this variable does not exist, the default path.i&isr/local/share/awk”. (The actual
directory may wary, depending upon o gawk was huilt and installed.) If a file name\gn to the —f
option contains a “/” charactero path search is performed.

Gawk executesAWK programs in the following orderFirst, all variable assignments specified via the
option are performedNext, gawk compiles the program into an internal forfhen, gawk executes the
code in theBEGIN block(s) (if any), and then proceeds to read each file named ARG& array (up to
ARGV[ARGC]). If there are no files named on the command tagykreads the standard input.

If a filename on the command line has the feareval it is treated as aariable assignment. Theasable
var will be assigned thealueval. (This happens after @rBEGIN block(s) hae been run.) Command
line variable assignment is most useful for dynamically assigning values tarthblesAWK uses to con-
trol how input is broken into fields and records.s also useful for controlling state if multiple passes are
needed ver a sngle data file.

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

For each input file, if aBEGINFILE rule eists, gawk executes the associated code before processing the
contents of the file. Similarlgawk executes the code associated WBNDFILE after processing the file.

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

Finally, after all the input is exhaustedawk executes the code in tHeND block(s) (if any).

Command Line Directories
According to POSIX, files named on the&vk command line must be text file§he behavior is‘tnde-
fined” if t hey are not. Most versions afwk treat a directory on the command line as a fatal error.

Starting with version 4.0 ajawk, a drectory on the command line produces a warning, but is otherwise
skipped. Ifeither of the-—posix or ——traditional options is gren, thengawk reverts to treating directo-
ries on the command line as a fatal error.
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VARIABLES, RECORDS AND FIELDS
AWK variables are dynamic; tgecome into &istence when theare first used. Their values are either
floating-point numbers or strings, or both, depending upenthey are used.AWK also has one dimen-
sional arrays; arrays with multiple dimensions may be simuldbeckral pre-defined variables are set as a
program runs; these are described as needed and summarized belo

Records
Normally, records are separated by newline charact¥mi can control hw records are separated by
assigning values to the built-imiableRS. If RSis ary single characterthat character separates records.
Otherwise RS is a regular pression. &xt in the input that matches this regular expression separates the
record. Havever, in compatibility mode, only the first character of its string value 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 newline charactemalys acts as a field separatioraddition to whateer valueFS may hae.

Fields
As each input record is reagawk splits the record intdields using the value of th€S variable as the
field separator If FSis a single charactefields are separated by that charactéfS is the null string,
then each indidual character becomes a separate fi€therwise,FS is expected to be a full galar
expression. Irthe special case thBS is a single space, fields are separated by runs of spaces and/or tabs
and/or nwlines. (But see the sectiolPOSIX COMPATIBILITY , below). NOTE: The value of
IGNORECASE (see below) also fcts hev fields are split whelrS is a regular expression, andwho
records are separated wHeS is a regular expression.

If the FIELDWIDTHS variable is set to a space separated list of numbers, each fislpeisted to hee
fixed width, andyawk splits up the record using the specified widths. The vallSad ignored. Assign-
ing a nev value toFS or FPAT overides the use dFIELDWIDTHS .

Similarly, if the FPAT variable is set to a string representing gutar expression, each field is made up of
text that matches that regular expression. In this case,dhfarexpression describes the fields thenesglv
instead of the t& that separates the fields. Assigning & nalue toFS or FIELDWIDTHS overides the
use ofFPAT.

Each field in the input record may be referenced by its pos#ihi$2, and so on.$0is the whole record.
Fields need not be referenced by constants:

n=>5
print $n

prints the fifth field in the input record.
The variableNF is set to the total number of fields in the input record.

References to non-existent fields (i.e. fields aftdF) produce the null-stringHowever, assigning to a
non-«istent field (e.g.$(NF+2) = § increases the value N, creates apintenening fields with the null
string as their value, and causes the valu$0ab 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 the value $0 to be recomputed, with the fields being
separated by the value OFS.

Assigning a value to an existing field causes the whole record to be rebuil$@feneferenced.Simi-
larly, assigning a value t80 causes the record to be resplit, creating values for the fields.

Built-in Variables
GawkKs built-in variables are:

ARGC The number of command line arguments (does not include optigamo or the pro-
gram source).

ARGIND The indexin ARGV of the current file being processed.

ARGV Array of command line guments. Tharray is indged from 0 toARGC - 1. Dynam-

ically changing the contents ARGV can control the files used for data.
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BINMODE On non-POSIX systems, specifies use of “binary” mode for all file /0. Numaies
of 1, 2, or 3, specify that input files, output files, or all files, resgbgtishould use
binary 1/0. String values d%" , or "w" specify that input files, or output files, respec-
tively, should use binary I/O. String values'oi" or"wr" specify that all files should

use binary 1/0.Any other string value is treated &sv" , but generates a warning mes-

sage.
CONVFMT The cowersion format for number$%.6g" , by default.
ENVIRON An array containing the values of the currentiemment. Thearray is indged by the

ervironment \ariables, each element being the value of that variable ENV]-
RON['HOME"] might be/home/arnold). Changingthis array does not affect the
ervironment seen by programs whighwk spavns via redirection or theystem()func-
tion.

ERRNO If a system error occurs either doing a redirectiorgktdfine, during a read fogetline,
or during aclose() thenERRNO will contain a string describing the errdfhe value is
subject to translation in non-English locales.

FIELDWIDTHS A whitespace separated list of field widths. When gatyk parses the input into fields
of fixed width, instead of using the value of 8 variable as the field separatoBee
Fields, above.

FILENAME The name of the current input file. If no files are specified on the command line, the
value of FILENAME is “-". However, FILENAME is undefined inside thBEGIN
block (unless set bgetline).

FNR The input record number in the current input file.

FPAT A regqular expression describing the contents of the fields in a record. Whegasek,
parses the input into fields, where the fields match the regular expression, instead of
using the value of thES variable as the field separatdgeeFields, above.

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

IGNORECASE Controls the case-sensitivity of all regular expression and string operatléns.
IGNORECASE has a non-zeroalue, then string comparisons and pattern matching in
rules, field splitting withFS and FPAT, record separating witRS, regular expression
matching with™ and!”, and thegensub() gsub(), index(), match(), patsplit(), split(),
and sub() built-in functions all ignore case when doingyudar expression operations.
NOTE: Array subscripting isiot affected. Havever, the asort() andasorti() functions
are affected.

Thus, if IGNORECASE is not equal to zerdaB/ matches all of the stringab” ,
"aB" , "Ab" , and "AB" . As with all AWK variables, the initial value ofGNORE-
CASE is zero, so all regularxpression and string operations are normally case-sensi-

tive.

LINT Provides dynamic control of the-lint option from within anAWK program. When
true, gawk prints lint warnings. When false, it does n@then assigned the stringlue
"fatal" , lint warnings become fatal errorssaetly like ——lint=fatal. Any aher true
value just prints warnings.

NF The number of fields in the current input record.

NR The total number of input records seen so far.

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

OFS The output field separata gace by default.

ORS The output record separatby default a newline.

PROCINFO The elements of this array provide access to information about the ruawikgro-
gram. Onsome systems, there may be elements in the,adlgagupl” through
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"group n" for somen, which is the number of supplementary groups that the process
has. Usehein operator to test for these elements. The following elements are guaran-
teed to be\ailable:

PROCINFO["egid"] the value of th@eegid(2) system call.

PROCINFO["strftime"]
The default time format string fatrftime().

PROCINFO["euid"] the value of thgeteuid(2) system call.

PROCINFO["FS"] "FS" if field splitting with FS is in efect, "FPAT" if field
splitting with FPAT is in effect, or"FIELDWIDTHS" if
field splitting withFIELDWIDTHS is in effect.

PROCINFO["gid"] the value of thgetgid(2) system call.
PROCINFO["pgrpid"]  the process group ID of the current process.
PROCINFO["pid"] the process ID of the current process.
PROCINFO["ppid"] the parent process ID of the current process.
PROCINFO["uid"] the value of thgeuid(2) system call.

PROCINFO["sorted_in"]
If this element exists iIPROCINFO, then its value controls
the order in which array elements arevéraed infor loops.
Supported values ar&@ind_str_asc", "@ind_num_asc",
"@val_type asc", "@val_str_asc", "@val_num_asc",
"@ind_str_desc", "@ind_num_desc", "@val_type_desc",
"@val_str_desc", "@val_num_desc", and "@unsorted" .
The value can also be the name of aamparison function

defined as follows:
function cmp_func(il, v1, i2, v2)

whereil andi2 are the indices, andl andv2 are the corresponding values of thetw
elements being comparedt. should return a number less than, equal to, or greater than
0, depending on hothe elements of the array are to be ordered.

PROCINFO["version"
the version ofjawk

RS The input record separatdry default a newline.

RT The record terminatorGawk setsRT to the input tgt that matched the character og+e
ular expression specified IRS.

RSTART The inde of the first character matched byatch(); O if no match. (Thisimplies that
character indices start at one.)

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

SUBSEP The character used to separate multiple subscripts in array elements, by"@J4ult

TEXTDOMAIN The text domain of thewkK program; used to find the localized translations for the pro-
grams drings.

Arrays
Arrays are subscripted with an expression between square brdcked3)( If the expression is anx@res-
sion list @xpr, expr ...) then the array subscript is a string consisting of the concatenation of the (string)
value of each xpression, separated by the value of BSEPvariable. Thisfacility is used to simulate
multiply dimensioned arrayd-or example:
i="A"j="B" k ="C"
X[i, j, k] = "hello, world\n"
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assigns the stringhello, world\n" to the element of the array which is indeed by the string
"A\034B\034C". All arrays inAWK are associatg, i.e. indeced by gring values.

The special operatan may be used to test if an array has amiraasisting of a particular value:

if (val in array)
print array[val]

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.

gawksupports true multidimensional arrays. It does not require that such arragetamgular'as in C a
C++. For example:

a[l]=5
a[2)[1]=6
a[2](2] =7

Variable Typing And Conversion
Variables and fields may be (floating point) humbers, or strings, or lbtttv. the value of a variable is
interpreted depends upon its codtelf used in a numeric expression, it will be treated as a number; if used
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 cearted to a numbethe cowersion is accomplished usirggrtod(3). A number is
converted to a string by using the value@ONVFMT as a format string fasprintf(3), with the numeric
value of the variable as thegument. Havever, even though all numbers iAWK are floating-point, inte-
gral values aralwayscorverted as intgers. Thusgiven

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

the variabléb has a string value ¢i.2" and not'12.00".

NOTE: When operating in POSIX mode (such as with thgosix command line option), bere that

locale settings may interfere with the way decimal numbers are treated: the decimal separator of the num-
bers you are feeding gawk must conform to what your locale would expect, be it a comma (,) or a period

().

Gawk performs comparisons as follows: Ifdwariables are numeric, there compared numericallylf

one value is numeric and the other has a string value that is a “numeri¢ str@mgcomparisons are also

done numerically Otherwise, the numeric value is a@rted to a string and a string comparison is per
formed. To grings are compared, of course, as strings.

Note that string constants, such"&83" , are not numeric strings, theare string constants. The idea of
“numeric string” only applies to fieldggetline input, FILENAME , ARGV elementsENVIRON elements
and the elements of an array creatediijt() or patsplit() that are numeric strings. The basic idea is that
user input and only user input, that looks numeric, should be treated that way.

Uninitialized variables hae the numeric value 0 and the string value " (the null, or enspigg).

Octal and Hexadecimal Constants
You may use C-style octal and hexadecimal constants in Y@K firogram source code-or example,
the octal valu®11lis equal to decimd, and the hexadecimal val@x11is equal to decimal 17.

String Constants
String constants iMWK are sequences of characters enclosed between double quatevdlile” ).
Within strings, certaiescape sequencase recognized, as in C. These are:

Free Software ¢undation No 10 2011 8



GAWK(1) Utility Commands GAVK(1)

\\  Aliteral backslash.

\a  The “alert” character; usually theSCll BEL character.
\b  backspace.

\f  form-feed.

\n  newline.

\r  carriage return.

\t horizontal tab.

\v  vertical tab.

\xhex digits
The character represented by the string of hexadecimal digits followifg the in ANSI C, all fol-
lowing hexadecimal digits are considered part of the escape sequence. (This feature should tell us
something about language design by committee.) 'BdB" is theASCIll ESC(escape) character.

\ddd The character represented by the 1-, 2-, or 3-digit sequence of octal Higits1033" is theASCII
ESC(escape) character.

\c The literal charactes.

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

In compatibility mode, the characters represented by octal and hexadecimal escape sequences are treated
literally when used in regular expression constants. Th\E2b/is equvaent to/a\*b/.

PATTERNS AND ACTIONS
AWK is a line-oriented language. The pattern comes first, and then the adtiton statements are
enclosed in{ and}. Either the pattern may be missing, or the action may be missing, but, of course, not
both. Ifthe pattern is missing, the action ieeuted for ®ery single record of inputA missing action is
equialent to

{print }
which prints the entire record.

Comments begin with th# characterand continue until the end of the line. Blank lines may be used to
separate statementBlormally, a ¢atement ends with a newline vinever, this is not the case for lines end-
ing in a comma{, ?, :, && , or ||. Lines ending irdo or elsealso h&e their statements automatically con-
tinued on the following lineln other cases, a line can be continued by ending it with a “\", in which case
the newline is ignored.

Multiple statements may be put on one line by separating them with a “;”. This applies to both the state-
ments within the action part of a pattern-action pair (the usual case), and to the pattern-action statements

themselves.
Patterns
AWK patterns may be one of the following:
BEGIN
END
BEGINFILE
ENDFILE

/regular expressioh
relational expression
pattern&& pattern
pattern|| pattern
pattern? pattern: pattern

(pattern)
| pattern
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patternl pattern2

BEGIN andEND are two special kinds of patterns which are not tested against the input. The action parts
of all BEGIN patterns are merged as if all the statements had been written in aB&i@JM block. The

are ececuted before anof the input is read Similarly, al the END blocks are merged, andeeuted when

all the input is exhausted (or when @xit statement is>ecuted). BEGIN andEND patterns cannot be
combined with other patterns in pattexpeessions.BEGIN andEND patterns cannot ke mssing action

parts.

BEGINFILE andENDFILE are additional special patterns whose bodies eeuted before reading the
first record of each command line input file and after reading the last record of eadhndidk the
BEGINFILE rule, the value oERRNO will be the empty string if the file could be opened successfully
Otherwise, there is some problem with the file and the code shoultkxtfige to skip it. If that is not
done,gawk produces its usual fatal error for files that cannot be opened.

For /regular expressioth patterns, the associated statemenieswed for each input record that matches
the regular gpression. Rgular expressions are the same as thoegé@p(1), and are summarized belo

A relational expressiomrmay use ayof the operators defined balan the section on actions. These gener
ally test whether certain fields match certain regular expressions.

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

The?: operator is lile 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 pattestusiiec:

Thepatternl, pattern2form of an @pression is called m@nge pattern. It matches all input records starting
with a record that matchgsttern], and continuing until a record that matchgstern2 inclusive. It does
not combine with apnother sort of pattern expression.

Regular Expressions
Regular expressions are the extended kind fouedrép. They are composed of characters as follows:

c matches the non-metacharaater

\c matches the literal character

matches ayncharactetincluding newline.
matches the beginning of a string.

$ matches the end of a string.

[abc..] character list, matchesyof the characterabc. . .

[fabc..] negaed character list, matchesyacharacter excembc. . .

rijr2 alternation: matches eithek or r2.
rir2 concatenation: matches, and thenr2.
r+ matches one or moreés.

r* matches zero or morés.

r? matches zero or ormes.

(r) grouping: matches.

r{n}

r{n,}

r{n,m}  One or tvo numbers inside braces denoteiarerval expression If there is one number in the
braces, the preceding regulagppeessionr is repeatedh times. Ifthere are tw numbers sepa-
rated by a comma, is repeatech to m times. Ifthere is one number folied by a comma,
thenr is repeated at leanttimes.
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\y matches the empty string at either the beginning or the end of a word.
\B matches the empty string within a word.

\< matches the empty string at the beginning of a word.

\> matches the empty string at the end of a word.

\s matches anwhitespace character.

\S matches annonwhitespace character.

\w matches anword-constituent character (lettelgit, or underscore).

\W matches ayncharacter that is not word-constituent.

\' matches the empty string at the beginning of a buffer (string).

\ matches the empty string at the end of a buffer.

The escape sequences that are valid in string constants (see below) are also valid in regular expressions.

Character classesre a feature introduced in tR@SIXstandard. Acharacter class is a special notation for
describing lists of characters thatvhaa pecific attribute, but where the actual characters themselves can
vary from country to country and/or from character set to characteFseexample, the notion of what is

an alphabetic character differs in the USA and in France.

A character class is only valid in agrdar epressioninside the brackets of a character listharacter
classes consist ¢f, a keyword denoting the class, arld The character classes defined byRlSIX stan-
dard are:

[:alnum:]  Alphanumeric characters.
[:alpha:]  Alphabetic characters.
[:blank:]  Space or tab characters.
[:entrl:] Control characters.
[:digit:] Numeric characters.

[:graph:]  Characters that are both printable and visible. (A space is printableotvisible, while am
is both.)

[:lower:] Lowercase alphabetic characters.
[:print:] Printable characters (characters that are not control characters.)

[:punct:]  Punctuation characters (characters that are not, ldigés, control characters, or space charac-
ters).

[:space:] Space characters (such as space, tab, and formfeed, to name a few).
[:upper:] Uppercase alphabetic characters.
[:xdigit:]  Characters that are hexadecimal digits.

For example, before th@OSIX standard, to match alphanumeric characters, youldvhare had to write
[[A-Za—-z0-9]/. If your character set had other alphabetic characters in it, ¢hisi wot match them, and
if your character set collated differently froasCll, this might not gen match theASCII alphanumeric
characters. \th the POSIX character classes, you can wrflealnum:]}/ , and this matches the alphabetic
and numeric characters in your character set, no matter what it is.

Two additional special sequences can appear in character lists. These applyA&CHorharacter 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 gree-accented “€” are equalent.)

Collating Symbols
A collating symbol is a multi-character collating element encloséd amd.]. For example, ith
is a collating element, thefich.]] is a regular expression that matches this collating element,
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while [ch] is a regular expression that matches eitrarh.

Equivaence Classes
An equialence class is a locale-specific name for a list of characters that avelexgui The
name is enclosed [r and=]. For example, the namemight be used to represent all of"“&g”
and “€ | n this case[[=e=]] is a regular expression that matcheg afre, & or &

These features are very valuable in non-English speaking locales. The library functigzkases for
regular expression matching currently only recogm@siX character classes; thdo ot recognize collat-
ing symbols or equélence classes.

Thely, \B, \<,\>,\s,\S, \w, \W, \, and\’ operators are specific gmwk they are extensions based aacfli-
ties in theGNU regular expression libraries.

The various command line options control hgawkinterprets characters in regular expressions.

No options
In the default casggawk provide all the facilities oPOSIX regular expressions and ti@\U regu-
lar expression operators describedvabo

——posix
Only POSIX regular expressions are supported, thigU operators are not specia(E.g., \w
matches a literak).

——traditional
Traditional Unixawk regular expressions are matchethe GNU operators are not special, and
interval expressions are novalable. Characterslescribed by octal and hexadecimal escape
sequences are treated litera#lyen if they represent regular expression metacharacters.

—-re—interval
Allow interval expressions in regular expressionen & ——traditional has been provided.

Actions
Action statements are enclosed in brag¢esid}. Action statements consist of the usual assignment, condi-
tional, and looping statements found in most languadée. operators, control statements, and input/out-
put statementsvailable are patterned after those in C.

Operators
The operators iAWK, 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.

| |& Piped 1/O forgetling, print, and printf .
<><=>=l===

The regular relational operators.
T Regular expression match, geeed match.NOTE: Do not use a constant regulatpeession
(/fool) on the left-hand side of @or!I”. Only use one on the right-hand side. Thpression
/foo/ ~ exp has the same meaning €$0 ~ /foo/) “exp). This is usuallynot what was
intended.

in Array membership.
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&& Logical AND.

Il Logical OR.

?: The C conditionalxpression. Thidas the formexprl ? expr2 : expr3. If exprl is true, the
value of the expression &r2, otherwise it isexpr3. Only one ofexpr2 andexpr3 is evalu-
ated.

= 4= —=*= [=0p="=

Assignment. Bothabsolute assignmerftar = value and operator-assignment (the other
forms) are supported.

Control Statements
The control statements are as follows:

if (condition) statemenf elsestatement
while (conditior) statement

do statemenwhile (condition)

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

break

continue

deletearray[indeX

deletearray

exit [ expression|

{ statement}

switch (expression {
casevalugregex : statement

[ default: statement

}
/O Statements

The input/output statements are as follows:

closefile [, how]) Close file, pipe or co-process. The optiohalv should only be used when closing

getline
getline <file

getlinevar

one end of a tarway pipe to a co-procesdt must be a string value, eith&on" or
"from" .

Set$0from next input record; s&F, NR, FNR.
Set$0from next record ofile; setNF.

Setvar from next input record; s&R, FNR.

getlinevar <file  Setvar from next record ofile.

command getline [var]

Runcommandpiping the output either intB0 or var, as dove.

commandé& getline [var]

next

nextfile

Run commandas a co-process piping the output either $@wr var, as dove. Co-
processes are gawk extension. ¢ommandcan also be a soek Seethe subsection
Special File Namesbelow.)

Stop processing the current input record. The next input record is read and processing

starts @er with the first pattern in thewK program. Ifthe end of the input data is
reached, th&ND block(s), if aly, ae executed.

Stop processing the current input filEhe next input record read comes from thetne
input file. FILENAME andARGIND are updatediNR is reset to 1, and processing
starts @er with the first pattern in thewK program. If the end of the input data is
reached, th&ND block(s), if aly, ae executed.
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print Print the current record. The output record is terminated with dhee\of theORS
variable.
print expr-list Print expressions. Eacexpression is separated by the value of@S variable. The

output record is terminated with the value of @RS variable.

print expr-list > file
Print expressions ofile. Each expression is separated by the value oDiR8 vari-
able. Theoutput record is terminated with the value of @RS variable.

printf fmt, expr-list Format and print. Se&he printf Statement below.

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

systemgmd-ling Execute the commantind-ling and return the exit status. (This may not beilable
on nonPOSIX systems.)

fflush([file]) Flush any buffers associated with the open output file or dijge If file is missing,
then flush standard outpulf. file is the null string, then flush all open output files and
pipes.

Additional output redirections are allowed fmint andprintf .

print . .. >>file
Appends output to thide.

print . .. |command
Writes on a pipe.

print. .. |& command
Sends data to a co-process or sbckSealso the subsectidBpecial File Namegsbelow.)

The getline command returns 1 on success, 0 on end of file, and -1 on anlépat an errqrERRNO
contains a string describing the problem.

NOTE: Failure in opening a tarway socket will result in a non-fatal error being returned to the calling
function. If using a pipe, co-process, or sockegedine, or from print or printf within a loop, youmust
useclose()to create ne instances of the command or seckAwWK does not automatically close pipes,
sockets, or co-processes wherytreturn EOF.

The printf Statement
The AWK versions of theprintf statement andprintf() function (see below) accept the following gen
sion specification formats:

%c A single character If the argument used f&bc is numeric, it is treated as a character and
printed. Otherwisethe argument is assumed to be a string, and the only first character of that
string is printed.

%d, %i A decimal number (the integer part).

%e, %E A floating point number of the forfr]d.dddddde[+-]dd. The %E format use< instead of
e.

%f, %F A floating point number of the forfrr]jddd.dddddd. If the system library supports %F is
awailable as well. This is li&%f, but uses capital letters for special “not a number” and “infin-
ity” values. If%F is not aailable, gawk uses¥of .

%g, %G Use %e or %f corversion, whicheer is shorter with nonsignificant zeros suppressethe
%G format use$bE instead ofoe.

%0 An unsigned octal number (also an integer).
%u An unsigned decimal number (again, an integer).
%s A character string.
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%x, %X An unsigned hexadecimal number (an getg. The%X format usesABCDEF instead of
abcdef

%% A single % character; no argument is e@rted.
Optional, additional parameters may lie betweerfthand the control letter:

count$ Use thecountth agument at this point in the formattin@his is called gpositional specifieand
is intended primarily for use in translated versions of format strings, not in the origihaf tn
AWK program. ltis agawkextension.

- The expression should be left-justified within its field.

space For numeric cowersions, prefix posie values with a space, andgative values with a minus

sign.

+ The plus sign, used before the width modifier (seewjelsays to avays supply a sign for
numeric comersions, gen if the data to be formatted is positi The + overides the space modi-
fier.

# Use an “alternate form” for certain control lettefsor %0, supply a leading zeroFor %x, and

%X, supply a leadingdx or OX for a nonzero resultFor %e, %E, %f and%F, the result aliays
contains a decimal pointor %g, and %G, trailing zeros are not renaed from the result.

0 A leading0 (zero) acts as a flag, that indicates output should be padded with zeroes instead of spa-
ces. Thisapplies only to the numeric output formats. This flag only hasfantefhen the field
width is wider than the value to be printed.

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

.prec A number that specifies the precision to use when printitag.the %e, %E, %f and%F, for-
mats, this specifies the number of digits you want printed to the right of the decimalFmitite
%g, and %G formats, it specifies the maximum number of significant digfa. the %d, %i,
%0, %u, %X, and %X formats, it specifies the minimum number of digits to prifdr %s, 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 supportedd * in place of
either thewidth or prec specifications causes their values to be taken from themant list toprintf or
sprintf(). To use a positional specifier with a dynamic width or precision, supplgdatet$ after the* in
the format string.For example,"%3%$*2$.*1$s" .

Special File Names
When doing /O redirection from eitherint or printf into a file, or viagetline from a file, gawk recog-
nizes certain special filenames internallfhese filenames alloaccess to open file descriptors inherited
from gawkKs parent process (usually the shell). These file names may also be used on the command line to
name data files. The filenames are:

/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 messades.example:
print "You blew it!" > "/dev/stderr"

whereas you would otherwisevgao use
print "You blew it!" | "cat 1>&2"

The following special filenames may be used with|&&o-process operator for creating TCP/IP roetw
connections:
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finet/tcp/Iport/rhostrport

finetd/tcp/lport/rhost/rport

finet6/tcp/lport/rhost/rport
Files for a TCP/IP connection on local plprt to remote hosthost on remote portport. Use a
port of O to have the system pick a portUse/inet4 to force an IPv4 connection, aridet6 to
force an IPv6 connection. Plafimet uses the system default (most likely 1Pv4).

f/inet/udp/Iport/rhostrport
flinet4/udp/lport/rhostrport
/inet6/udp/lport/rhost/rport

Similar, but use UDP/IP instead of TCP/IP.

Numeric Functions

AWK has the following built-in arithmetic functions:

atan2(y,x) Return the arctangent gfx in radians.

cosexpr) Return the cosine @xpr, which is in radians.

exp(expr) The exponential function.

int(expr) Truncate to integer.

log(expr) The natural logarithm function.

rand() Return a random numbbBk, between 0 and 1, such thak < 1.
sin(expr) Return the sine aéxpr, which is in radians.

sqrt(expr) The square root function.

srand([expr]) Useexpr as the ne& seed for the random number generatidmo expr is provided, use the
time of day The return value is the previous seed for the random number generator.

String Functions

Gawkhas the following built-in string functions:

asort(s[, d[, how ])

asorti(s[, d[, how 1)

gensub¢, s, h[,t])

gsubf, s[, 1])

Free Software dundation

Return the number of elements in the source araSort the contents of using
gawks normal rules for comparing values, and replace the indices of the salted v
uess with sequential integers starting with 1. If the optional destination ariay
specified, then first duplicateinto d, and then sord, learzing the indices of the
source arrays unchanged. The optional strifigpw controls the direction and the
comparison mode. Valid values for how are ay of the strings valid for
PROCINFO["sorted_in"] . It can also be the name of a usefined comparison
function as described BPROCINFO["sorted_in"] .

Return the number of elements in the source arafhe behavior is the same as
that ofasort(), except that the arrayndicesare used for sorting, not the arragl-v
ues. Wherdone, the array is inded numerically and the values are those of the
original indices. The original values are lost; thusvjie a second array if you
wish to preser® the original. The purpose of the optional strimgvis the same as
described irasort() above.

Search the target stririgfor matches of the regulaxgressionr. If his a string
beginning withg or G, then replace all matches ofvith s. Otherwise,h is a num-

ber indicating which match af to replace. If t is not supplied, us&0 instead.
Within the replacementxes, the sequence, wheren is a digit from 1 to 9, may

be used to indicate just thextehat matched tha'th parenthesized sukpression.
The sequenc® represents the entire matched text, as does the cha&actémlike
sub() andgsub(), the modified string is returned as the result of the function, and
the original target string isot changed.

For each substring matching the regulapeessionr in the stringt, substitute the
string s, and return the number of substitution$.t is not supplied, us80. An &
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in the replacement text is replaced with the text that was actually matolseds

to get a literak . (This must be typed d$\&" ; see GANVK: Effective AWK Rr-
grammingfor a fuller discussion of the rules f&rs and backslashes in the replace-
ment text olsub(), gsub(), and gensub())

index(s, t) Return the inde of the stringt in the strings, or O if t is not present. (This implies
that character indices start at one.)

length([s]) Return the length of the strirgy or the length off0 if sis not supplied. As a non-
standard etension, with an array gmmentJength() returns the number of elements
in the array.

match(s, r [, a]) Return the position irs where the regularx@ressionr occurs, or O ifr is not

present, and set thalues ofRSTART andRLENGTH . Note that the gument
order is the same as for theperator:str ~ re. If array a is provided, a is cleared
and then elements 1 througtare filled with the portions of that match the corre-
sponding parenthesized subexpression iifthe 0’'th element o& contains the per
tion of s matched by the entiregslar expressionr. Subscriptsa[n, " start"] , and
a[n, "length"] provide the starting indein the string and length respealy, of
each matching substring.

patsplit(s, a[, r [, sep$])
Split the strings into the arraya and the separators arragpson the regularxres-
sionr, and return the number of fields. Element values are the portioaghait
matched . The value okeps]i]is the separator that appeared in fronafofl] . If
r is omitted,FPAT is used instead. The arragsand sepsare cleared firstSplit-
ting behaes identically to field splitting withFPAT , described abee.

split(s, a[, r [, sep$])

Split the strings into the arraya and the separators arragpson the regularxpres-

sionr, and return the number of fielddf r is omitted,FS is used insteadThe

arraysa and sepsare cleared first.seps|i] is the field separator matched by
betweena[i] anda[i+1] . If r is a single space, then leading whitespace goes
into the extra array elemesg¢ps[0]and trailing whitespace goes into thera array
elementseps[n] wheren is the return value dfplit(s, a, r seps) Splitting behaes

identically to field splitting, described alm®

sprintf( fmt, expr-list)
Printsexpr-list according tdmt, and returns the resulting string.
strtonum(str) Examinestr, and return its numericalue. If str begins with a leadind), str-

tonum() assumes thatr is an octal numberlf str begins with a leadin@x or 0X,
strtonum() assumes thastr is a hexadecimal numberOtherwise, decimal is

assumed.

sub(, s[, t]) Just likegsub(), but replace only the first matching substring.

substr(s, i [, n]) Return the at most-character substring of starting ati. If n is omitted, use the
rest ofs.

tolower(str) Return a coyp of the stringstr, with all the uppercase characterssintranslated to
their corresponding lowercase counterpariéon-alphabetic characters are left
unchanged.

toupper(str) Return a coyp of the stringstr, with all the lavercase characters str translated to
their corresponding uppercase counterparts. Non-alphabetic characters are left
unchanged.

Gawk is multibyte avare. Thismeans thaindex(), length(), substr() and match() all work in terms of
characters, not bytes.
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Time Functions
Since one of the primary usesAWK programs is processing log files that contain time stamp information,
gawk provides the following functions for obtaining time stamps and formatting them.

mktime(datespeyr

Turn datespednto a time stamp of the same form as returnegyisgime() and return the result.

The datespeds a string of the forn¥YYY MM DD HH MM SS[ DST|The contents of the
string are six or s@n numbers representing respeely the full year including centurythe
month from 1 to 12, the day of the month from 1 to 31, the hour of the day from 0 to 23, the
minute from 0 to 59, the second from 0 to 60, and an optional daylighgstag. The alues

of these numbers need not be within the ranges specified; for example, an hour of -1 means 1
hour before midnight. The origin-zero @agian calendar is assumed, with year O preceding
year 1 and year -1 preceding yearThe time is assumed to be in the local timezone. If the
daylight saving flag is posig, the time is assumed to be daylight saving time; if zero, the time
is assumed to be standard time; and datiee (the deéult), mktime() attempts to determine
whether daylight saving time is infe€t for the specified timelf datespeadoes not contain
enough elements or if the resulting time is out of ramdeime() returns —1.

stritime([format[, timestamp, utc-flad]])

systime()

Formattimestampaccording to the specification farmat. If utc-flagis present and is non-zero
or non-null, the result is in UTC, otherwise the result is in local tifrfee timestampshould be
of the same form as returned bystime() If timestamps missing, the current time of day is
used. If formatis missing, a defult format equialent to the output oflatg1) is used.The
default format is =mailable in PROCINFO["strftime"”] . See the specification for trrftime()
function inANSI C for the format coversions that are guaranteed to beilable.

Return the current time of day as the number of seconds since the Epoch (1970-01-01 00:00:00
UTC onPOSIXsystems).

Bit Manipulations Functions
Gawk supplies the follwing bit manipulation functionsThey work by cowerting double-precision float-
ing point values taintmax_t integers, doing the operation, and thenwasting the result back to floating
point. Thefunctions are:

and(vl, v2) Return the bitwise AND of the values providedviyandv2.

compl(val) Return the bitwise complement .

Ishift(val, coun) Return the value ofal, shifted left bycountbits.

or(vl, v2)
rshift( val,

Return the bitwise OR of the values providedviiyandv2.
coun) Return the value ofal, shifted right bycountbits.

xor(vl, v2) Return the bitwise XOR of the values providedviyandv?2.

Type Function

The following function is for use with multidimensional arrays.

isarray(x)

Return true ifx is an arrayfalse otherwise.

Internationalization Functions
The following functions may be used from within your AWK program for translating strings at run-time.
For full details, se€&sSAWK: Effective AWK Bgramming

bindtextdomain(directory[, domair)

S

pecify the directory whergawklooks for the.mo files, in case thewill not or cannot be placed

in the ‘standard’ locations (e.g., during testing). It returns the directory whdmain is
“ bound

The deéult domainis the value offEXTDOMAIN . If directory is the null string (" ), then
bindtextdomain() returns the current binding for thevgh domain
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dcgettext(string [, domain[, category])
Return the translation dftring in text domaindomainfor locale catgory category The deéult
vaue for domainis the current value oTEXTDOMAIN . The default value focategoryis
"LC_MESSAGES".

If you supply a value focategory it must be a string equal to one of the known localegcaies
described iInGAWK: Effective AWK Rmgramming You must also supply a text domaiklse
TEXTDOMAIN if you want to use the current domain.

dcngettext(stringl, string2, number], domain[, category])
Return the plural form used farumberof the translation oftringl and string2 in text domain
domain for locale catgory category The default value fodomainis the current &lue of
TEXTDOMAIN . The default value focategoryis "LC_MESSAGES" .

If you supply a value focategory it must be a string equal to one of the known localegcaies
described iInGAWK: Effective AWK Rmgramming You must also supply a text domaiklse
TEXTDOMAIN if you want to use the current domain.

USER-DEFINED FUNCTIONS
Functions inAWK are defined as follows:

function naméparameter list{ statement$

Functions are»>ecuted when theare called from within expressions in either patterns or actidwsual
parameters supplied in the function call are used to instantiate the formal parameters declared in the func-
tion. Arraysare passed by reference, other variables are passed by value.

Since functions were not originally part of thevK language, the provision for local variables is rather
clumsy: Theg are declared as extra parameters in the parameter list. Thention is to separate local
variables from real parameters by extra spaces in the parametéiotigkxample:

function f(p, g, a,b) #aandb are local

{
}

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

The left parenthesis in a function call is required to immediatelywallee function name, without gn
intervening whitespace. This/eids a syntactic ambiguity with the concatenation operafhis restriction
does not apply to the built-in functions listed ado

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 functiescation.

Usereturn expr to return a value from a functiorf.he return value is undefined if no value is provided, or
if the function returns by “falling off” the end.

As agawk extension, functions may be called indirecflp do his, assign the name of the function to be
called, as a string, to anable. Theruse the variable as if it were the name of a function, prefixed with an

@ sign, like s0:
function myfunc()
{ print "myfunc called"
}
{

the_func = "myfunc"”
@the_func() #call through the_func to myfunc
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}

If —-lint has been praded, gawkwarns about calls to undefined functions at parse time, instead of at run
time. Callingan undefined function at run time is a fatal error.

The wordfunc may be used in place ffnction.

DYNAMICALL Y LOADING NEW FUNCTIONS
You can dynamically add me built-in functions to the runninggawk interpreter The full details are
beyond the scope of this manual page;GA&/K: Effective AWK Bgrammingfor the details.

extensionpbject function
Dynamically link the shared object file nameddiyject and invoke functionin that object, to
perform initialization. These should both be provided as strings. Return the value returned by
function

Using this feature at the Cvid is not pretty but it is unlikely to go way. Additional mechanisms may be
added at some point.

SIGNALS
pgawkaccepts tw dgnals. SIGUSR1 causes it to dump a profile and function call stack to the profile file,
which is eitherawkprof.out, or whatever file was named with the—profile option. Itthen continues to
run. SIGHUP causegpgawkto dump the profile and function call stack and then exit.

INTERN AT IONALIZATION
String constants are sequences of characters enclosed in double fuoi@s-English speaking einon-
ments, it is possible to mark strings in &K program as requiring translation to the local natural lan-
guage. Such strings are marked inAlnK program with a leading underscore (“_'For example,

gawk 'BEGIN { print "hello, world" }
always printshello, world. But,
gawk 'BEGIN { print _"hello, world" }

might printbonjour, mondein France.
There are seral steps imolved in producing and running a localizabl&K program.

1. Add aBEGIN action to assign a value to tHEXTDOMAIN variable to set the text domain to a
name associated with your program:

BEGIN { TEXTDOMAIN = "myprog" }

This allavs gawkto find the.mo file associated with your progranVithout this stepgawk uses thenes-
sagedext domain, which likely does not contain translations for your program.

2. Mark all strings that should be translated with leading underscores.

3. If necessarnuse thedcgettext()and/orbindtextdomain() functions in your program, as appropriate.
4. Rungawk ——-gen—pot —f myprog.awk > myprog.poto generate go file for your program.

5. Provide appropriate translations, and build and install the correspontdifi¢es.

The internationalization features are described in full det&lAWK: Effective AWK Bgramming

POSIX COMPAT IBILITY
A primary goal forgawk is compatibility with thePOSIX standard, as well as with the latest version of
UNIX awk. To this end,gawk incorporates the following user visible features which are not described in
the AWK book, but are part of the Bell Laboratories versioavek, and are in the2OSIX standard.

The book indicates that command line variable assignment happensawhkewuld otherwise open the
argument as a file, which is after tBEGIN block is executed. Havever, in earlier implementations, when
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such an assignment appeared befoyefider names, the assignment would happeforethe BEGIN block
was run. Applicationscame to depend on this “featur&V henawk was changed to match its documenta-
tion, the—v option for assigning variables before prograxecetion was added to accommodate applica-
tions that depended upon the old haba (This feature vas agreed upon by both the Bell Laboratories
and theGNU developers.)

When processing gunmentsgawkuses the special option “~-"to signal the end ghiarents. Ircompat-
ibility mode, it warns about but otherwise ignores undefined options. In normal operation,gguobras
are passed on to t&K program for it to process.

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

Other nev features are: The use of multipl€options (from MKSawk); theENVIRON array; the\a, and

\v escape sequences (done originallygawk and fed back into the Bell Laboratories version); the
tolower() andtoupper() built-in functions (from the Bell Laboratories version); and AnNSI C conversion
specifications iprintf (done first in the Bell Laboratories version).

HISTORICAL FEATURES
There is one feature of historicAWWK implementations thagawk supports: It is possible to call the
length() built-in function not only with no argument, buten without parentheses! Thus,

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

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

Using this feature is poor practice, agawk issues a warning about its use-iflint is specified on the
command line.

GNU EXTENSIONS
Gawk has a number of extensionsROSIX awk They are described in this section. All thetensions
described here can be disabled byoking gawkwith the——traditional or ——posix options.

The following features ofjawkare not gailable inPOSIXawk.

» No path search is performed for files named via-theption. Thereforehe AWKPATH environment
variable is not special.

» There is no facility for doing file inclusiogéwKs @include mechanism).
» The\x escape sequence. (Disabled witkposix.)

» Thefflush() function. (Disabledvith ——posix.)

» The ability to continue lines aft@r and:. (Disabled with—-—posix.)

» Octal and hexadecimal constants in AWK programs.

* The ARGIND, BINMODE , ERRNO, LINT , RT andTEXTDOMAIN variables are not special.
* ThelGNORECASE variable and its side-effects are notitable.

» TheFIELDWIDTHS variable and fixed-width field splitting.

» TheFPAT variable and field splitting based on field values.

» ThePROCINFO array is not gailable.

» The use oRSas a regular expression.

» The special file namewailable for 1/O redirection are not recognized.

» The|& operator for creating co-processes.

Free Software dundation Neo 10 2011 21



GAWK(1) Utility Commands GAVK(1)

» TheBEGINFILE andENDFILE special patterns are notagdlable.

» The ability to split out individual characters using the null string asahe\fFS, and as the third gu-
ment tosplit().

» An optional fourth argument tplit() to receve the separator texts.
» The optional second argument to these()function.

» The optional third argument to theatch() function.

» The ability to use positional specifiers wgtintf andsprintf() .

» The ability to pass an array length().

» The use ofleletearray to delete the entire contents of an array.

» The use ohextfile to abandon processing of the current input file.

» The and(), asort(), asorti(), bindtextdomain(), compl(), dcgettext() dcngettext() gensub() Ishift(),
mktime(), or(), patsplit(), rshift(), strftime(), strtonum(), systime()andxor() functions.

* Localizable strings.
» Adding nev built-in functions dynamically with thextension()function.

The AWK book does not define the return value of ¢hlese()function. Gawks close()returns the &lue
from fclosg3), or pclos€3), when closing an output file or pipe, respestyi It returns the processixit
status when closing an input pipe. The retuatug is -1 if the named file, pipe or co-process was not
opened with a redirection.

Whengawkis invoked with the——traditional option, if the fs agument to the-F option is “t”, thenFSis

set to the tab characteNote that typinggawk —F\t ... simply causes the shell to quote thé &hd does
not pass “\t” to the-F option. Sincethis is a rather ugly special case, it is not thauletehaior. This
behaior also does not occur#f—posix has been specifiedo really get a tab character as the field separa-
tor, it is best to use single quotegawk —F'\t’ . . ..

ENVIRONMENT VARIABLES
The AWKPATH ervironment \ariable can be used to provide a list of directoriesghatk searches when
looking for files named via thef and——file options.

For socket communication, te pecial environment variables can be used to control the number of retries
(GAWK_SOCK_RETRIES), and the interval between retriecSAWK_MSEC_SLEEP). Theintenal is

in milliseconds. On systems that do not suppsehtef§3), the value is rounded up to an g number of
seconds.

If POSIXLY_CORRECT exsts in the environment, theyawk behaes exactly as if——posix had been
specified on the command line.4flint has been specifiedawkissues a warning message to this effect.

EXIT STATUS
If the exit statement is used with a value, tlgawk exits with the numeric value ggn to it.

Otherwise, if there were no problems duringagtion, gawk exits with the value of the C constant
EXIT_SUCCESS. This is usually zero.

If an error occursgawk exits with the value of the C constdBXIT_FAILURE . This is usually one.

If gawk exits because of a fatal erraghe exit status is 2. On non-POSIX systems, tlaisier may be
mapped tEXIT_FAILURE .

VERSION INFORMATION
This man page documergawk version 4.0.

AUTHORS
The original version ofNIX awk was designed and implemented by Alfred Aho, Petexinilerger and
Brian Kernighan of Bell Laboratories. Brian Kernighan continues to maintain and enhance it.

Paul Rubin and Jay Fenlason, of the Free SafevFoundation, wrotgawk to be @mpatible with the
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original version ofawk distributed in Segenth Edition UNIX. John Woods contributed a number afgb
fixes. Daid Trueman, with contributions from Arnold Robbins, magavk compatible with the ne ver-
sion of UNIX awk. Arnold Robbins is the current maintainer.

The initial DOS port was done by Conrad #kwvand Scott Garfinkle. Scott Deifik maintains the port to
MS-DOS using DJGRPEIi Zaretskii maintains the port to MSi#dows using MinGW Pat Rankin did

the port to VMS, and Michal Jaegermann did the port to the AtariTB& port to OS/2 was done by Kai
Uwe Rommel, with contributions and help from Darrel Hanskn. Andrea8uening n@v maintains the

OS/2 port. The late Fred Fish supplied support for the Amiga, and Martin Brown provided the BeOS port.
Stephen Davies pviaded the original Tandem port, and Matthé/oehlke provided changes forahdem’s
POSIX-compliant systems. Ba Rtts provided the port to z/OS.

See theREADME file in the gawk distribution for up-to-date information about maintainers and which
ports are currently supported.

BUG REPORTS
If you find a bug irgawk please send electronic mail bog-gawk@gnu.org Please include your operat-
ing system and its revision, the versiongafwk (from gawk ——version), which 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 a bug report, please do the following things. First, verify that yeuihkdatest grsion of

gawk Mary bugs (usually subtle ones) aredikat each release, and if yours is out of date, the problem
may already hze leen soled. Secondplease see if setting the environmemtiable LC_ALL to
LC_ALL=C causes things to belaas you expect. If so, it5 a bcale issue, and may or may not really be a

bug. Finally please read this man page and the reference manual carefully to be sure that what you think is
a hug really is, instead of just a quirk in the language.

Whatever you do, doNOT post a bug report inomp.lang.awk While the gawk developers occasionally
read this newsgroup, postingdreports there is an unreliable way to repags Insteadplease use the
electronic mail addresses/gn above.

If you're using a GNU/Linux or BSD-based system, you may wish to subnuig) agport to the vendor of
your distritution. Thats fine, but please send a gop the official email address as well, since trere
guarantee that the bug report will be forwarded tagdngk maintainer.

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

Syntactically iwvalid single character programs tend tedlow the parse stack, generating a rather unhelp-
ful message. Such programs are surprisingly difficult to diagnose in the completely general case, and the
effort to do so really is not worth it.

SEE ALSO

egep(l), gepid(2), geppid(2), gepgrp(2), geuid(2), geeuid(2), gegid(2), geegid(2), getgroupsg?2),
uslee3)

The AWK Pogramming Languge, Alfred V. Aho, Brian W Kernighan, Peter J. &ihbergerAddison-Wes-
ley, 1988. ISBN0-201-07981-X.

GAWK: Effective WK Programming Edition 4.0, shipped with thgawk source. Thecurrent version of
this document is\ailable online ahttp://www.gnu.org/software/gawk/manual

EXAMPLES
Print and sort the login names of all users:

BEGIN { FS=""}
{ print $1 | "sort" }

Count lines in a file:

{nlines++}
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END {print nlines }

Precede each line by its number in the file:
{ print FNR, $0}

Concatenate and line number (a variation on a theme):
{print NR, $0}

Run an external command for particular lines of data:

tail -f access_log |
awk ''myhome.html/ { system("nmap " $1 ">> logdir/myhome.html") }'
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COPYING PERMISSIONS
Copyright © 1989, 1991, 1992, 1993, 1994, 1995, 1996, 1997, 1998, 1999, 2001, 2002, 2003, 2004, 2005,
2007, 2009, 2010, 2011 Free Software Foundation, Inc.

Permission is granted to malknd distribute verbatim copies of this manual page provided thgighp
notice and this permission notice are preserved on all copies.

Permission is granted to gppnd distribute modifiedersions of this manual page under the conditions for
verbatim copying, provided that the entire resulting\aeriwork is distrituted under the terms of a permis-
sion notice identical to this one.

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