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DEFINITIONS

awailable awk implementations (se&TP Information below).

Features spedd to just one grsion—usually GNU WK
features are printed in redreatures mandated by POSIX
printed in black.

Several type fices are used to clarify the meaning:

« Courier Bold is used for computer input.

* Times Italic is used for emphasis, to indicate user input an
syntactic placeholders, suchwasiable or action.

* Times Roman is used forganatory tat.

number — a floating point number as in ANSI C, such3<.3 ,

hexadecimal: e.gQ11 or Ox11.
escape sequences — a ecial sequence of charactergyibaing

characters. (Sdescape Sequences below.)

may contairescape sequences.

regexp — a regular expression, either agexp constant enclosed
forward slashes, or a dynamicgeep computed at run-tim
Regexp constants may conta@scape sequences.

name — a \ariable, array or function name.

entry(N) — entry entry in section N of the UNIX referenc
manual.

rule — a pattern-action pajrwhere the pattern or action may
missing.

This card describes POSIXWX, as well as the three freely

1.4e2 or 4.1E5. Numbers may also be\gn in octal or

string — a goup of characters enclosed in double quotsings

action — statements tox@cute when an input record is matched.

(gawk)—are printed in dark blueExceptions and deprecated

d for

with a backslash, used to describe otherwise unprintable

in

v

pattern — an expression describing an input record to be matched.

Command line guments control setting theeld separato
setting \ariables before thBEGIN rule is run, and the location

line aguments change the bef@ of the running interpreter

prog-file, instead of from theirst command lin
argument. Multiple-f options may be used.
-- signal the end of options.

(ignored bygawk, not in mawk).

_ COMMAND LINE ARGUMENTS (standard)__

AWK program source codelmplementation-spedd commanc

-F fs usefsfor the input feld separator

-v var=val assign the alue val to the \ariable var before
execution of the program lggns. Such ariable
values are wailable to theBEGIN rule.

—f prog-file read the VK program source from theild

of

BUG REPORTS

electronic mail tdoug-gawk@gnu.org

If you find a hug in this reference card, please report it

via
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— COMMAND LINE ARGUMENTS (gawk)
The following options are spedif to gawk. You may also us
“-=W option” for full POSIX compliance.Long options ma
abbreviated as long as the abhi@ion remains unique.

—-assign var=val just like —v.
——field-separator fs just like —F.
——file  prog-file just like —f .

—-compat , ——traditional
disable gawk-specifc extensions (the use
——traditional is preferred).
, ——copyright
print the short grsion of the GNU copight
information onstdout
——dump-variables  [=file]
Print a sorted list of globalaviables, their type
and fnal values tofile. If no file is provided,
gawk usesawkvars.out
process the program and print a Giyettext
format .po format fle on standard outpu
containing the tet of all strings that wern
marked for localization.
—-help , —-usage
print a short summary of thealable options of

——copyleft

-—gen-po

[¢]

%]

—

n

stdout , then «it zero.

—-lint [=fatal ]
warn about constructs that are dubious or mon-
portable to otherawks. Wth an optional
amgument offatal , lint warnings becomeafal
errors.

—-lint-old warn about constructs that are not portable tg the

original version of Unixawk.
—-non-decimal-data

recognize octal and kadecimal @lues in inpu

data. Use this option with great caution!

——posix disable common and GNUxiensions. Enabl
interval expressions in regular epression
matching (se®egular Expressions below).

——profile  [=prof_file]

send prafing data to prof_file (default:
awkprof.out ). With gawk, the profle is just
a “pretty printed’ version of the programWith

pgawk, the profle contains eecution counts in

the left magin of each statement in the progrg
—--re-interval

enableinterval expressions in regular expressio

matching (seeRegular Expressions belaw).

Useful if ——posix is not specied.

—-source’ text’
usetext as AVK program source code.
—=version print version information orstdout and eit

zero.

In compatibility mode, another options are flagged asvilid,
but are otherwise ignored.In normal operation, as long

program t&t has been supplied, unkmo options are passed

to the ANVK program inARGMor processing. This is most use
for running AWK programs via the#!
mechanism.

pgawk accepts tw sgnals. SIGUSR1causes it to dump a pilef
and function call stack to the pileffile. It then continues to ru
SIGHUPcauses it to dump the pilef and function call stack a
then eit.

executable interpreter

t

Am.

on
ful

— COMMAND LINE ARGUMENTS (mawk____

The follonving options are spedifto mawk

-W dump print an assembly listing of the program
tostdout and it zero.
-W exec file read program té from file. No other

options are processed. Useful with.

-W interactive untuffer stdout and line ffer
stdin Lines are abays records,
ignoringRS

-W posix_space \n separatesdlds wherRS =" "

-W sprintf=" num adjust the size ofmawks internal
sprintf  buffer.

-W version print version and cogight onstdout

and limit information onstderr and

exit zero.

The options may be ablwiated using just theirt letter eg.,
-We -Wvand so on.

— AWK PROGRAM EXECUTION________

AWK programs are a sequence of pattern-action statements and

optional function defitions.

pattern
function

{ action statements }
name( parameter list) { statements }

awk first reads the program source from theg-file(s), if
specifed, from aguments to--source , or from the frst non-|
option agument on the command lind.he program tet is read
as if all theprog-file(s) and command line sourcexts had been
concatenated.

AWK programs gecute in the folleving order First, all variable
assignments speigfl via the—v option are performedNext,
awk executes the code in thBEGIN rules(s), if ag, and then
proceeds to read thdes 1 throughARGC - 1 in the ARGV
array (Adjusting ARGCandARGMWhus preides control wer the
input files that will be processedlf there are noifles named on
the command lineawk reads the standard input.

If a command line gument has the forvar=val, it is treated as
a variable assignment. Tharablevar will be assigned thealue
val. (This happens after gnBEGIN rule(s) hae keen run.
Command line ariable assignment is most useful [for
dynamically assigningalues to the ariablesawk uses to control
how input is brolen into felds and records. It is also useful for
controlling state if multiple passes are needeg a sngle data
file.

If the value of a particular element 8RGVis empty (" ), awk
skips wer it.

For each record in the inpugwk tests to see if it matchesya
pattern in the AVK program. For each pattern that the recard
matches, the associatexttion is executed. Thepatterns are
tested in the order thi@ccur in the program.

=}

Finally, after all the input is xhaustedawk executes the code in
the ENDrule(s), if ary.

If a program only has BEGIN rule, no input ifes are processed.
If a program only has aBNDrule, the input will be read.
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LINES AND STATEMENTS — POSIX CHARACTER CLASSES (gawk)

AWK is a Ine-oriented language. The pattern comest,fand In regular epressions, within character rangef..{), the
then the action. Action statements are enclos¢dand} . Either notation[[: class]] defines character classes:
the patternor the action may be missingutbnot both. If the alnum alohanumeric  lower lowercase
pattern is missing, the action igeeuted for gery input record alpha alghabetic print printable
A missing action is equalent to blank space or tab  punct punctuation

{ print} cntrl control space whitespace

. . . digit decimal upper uppercase
which prints the entire record. graph non-spaces  xdigit hexadecimal

o

Comments bgin with the# characterand continue until the en
of the line. Normally, a gatement ends with a wéne, kut lines
ending in a4”, {, ?,:, & or || are automatically continued.
Lines ending indo or else also hae their statements
automatically continued on the folling line. In other cases, |a RECORDS
line can be continued by ending it with"&’; in which case the Normally, records are separated byniiee charactersAssigning

Recognition of these character classes is disabled |when
——traditional is supplied.

newline is ignored. Havever, a *\'* after a# is not special. vaues to the ilt-in variable RS controls hev records are
Multiple statements may be put on one line by separating [them separated. IRSis ary single characterthat character separates
with a *;’’. This applies to both the statements within the agtion records. (Not Bell Labs
part of a pattern-action pair (the usual case) and to the pattern- awk.)

action statements themses/ gawk setsRT to the \alue of the input te

that matched the gelar expression. Theaue ofIGNORECASE
also afects haev records are separated wh&S is a r@ular
expression.If RS is set to the null string, then records fare
separated by one or more blank lin&8henRSis set to the null

REGULAR EXPRESSIONS____ string, the neline character alays acts as aidld separatorin
Regular expressions are thexeended kind originally défed by addition to whateer value FS may hae. mawkdoes not apply
egrep . Additional GNU regexp operators are supported by exceptional rules t6SwhenRS =" "
gawk. A word-constituent character is a letterdigit, or
underscore (). FIELDS
Summary of Rgular Expressions As each input record is readwk splits the record intdields,
In Decreasing Precedence using the alue of theFS variable as thei¢ld separatorIf FSis a
) regular expression (for grouping) single characterfields are separated by that characteér
c if non-special chamatches itself 2 . -
\c turn of special meaning of Otherwise,FS is expected to be a full gelar expression
- beginning of string (notenot line) In the special case th&S is a single spaceields are ;eparated
$ end of string (notenot line) by runs of spaces and/or tabs . Leading and
) ary single characteiincluding nevline trailing whitespace are ignoredhe \alue ofIGNORECASEIso
[..] ary one character in ... or range affects hav fields are split whe&Sis a rejular expression.
[ ] ary one character not in ... or range If the FIELDWIDTHS variable is set to a space-separated list of
\y word boundary numbers, eachdld is expected to hee a fxed width, andyawk
\B middle of a vord splits up the record using the spegifwidths. The \alue ofFSis
\< beginning of a verd ignored. Assigninga rew vdue to FS overides the use of
> endofawerd FIELDWIDTHS and restores the deiilt behaior.
\w ary word-constituent character ) ) . 1.
\W ary non-word-constituent character Each feld in the input record may be referenced by its position,
\ beginning of a string $1, $2 and so on.$0 is the whole recordFields may also be
v end of a string assigned ne values.
r* zero or more occurrencesiof The \ariableNF is set to the total number akfds in the input
r+ one or more occurrencesof record.
r? zero or one occurrencesrof . )
r{n, m | ntomoccurrences af (POSIX: see note beld References to nomxistent felds (i.e., felds after$NF) produce
rl] r2 riorr2 the null-string. Hovever, assigning to a nonxéstent feld (e.g.
. . ) $(NF+2) = 5 ) increases the alue of NF, creates am
The r{n, m} notation is called annterval expression. POSIX intervening felds with the null string as theimiue, and causes
mandates it for WK regexps, hut mostawks con’t implement it} the \alue of$0 to be recomputed with théefds being separated
Use —-re—interval or ——posix to enable this feature [n by the \alue of OFS References to mgtive rumbered itlds
gawk. cause adtal error Decreasing thealue ofNF causes the trailing

fields to be lostnot Bell Labsawk).
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— PATTERN ELEMENTS
AWK patterns may be one of the folling.

BEGIN
END
expression
patl, pat2

BEGIN and END are special patterns that pide start-up an
clean-up actions respeatly. They must hae ations. There cal
be multipleBEGIN andENDrules; thg are meged and recuted
as if there had just been onegarule. Thg may occur apwhere
in a program, including diérent sourceiles.

o

=]

Expression patterns can beyaexpression, as described under

Expressions.

The patl, pat2 pattern is called aange pattern. It matches al
input records starting with a record that matchpasl, and
continuing until a record that matcheat2, inclusive. It does no
combine with ap other patterngression.

ACTION STATEMENTS
break
break out of the nearest enclosiw, for , or while
continue
skip the rest of the loop bodyvaluate thecondition part of
the nearest enclosindp or while loop, or go to thencr
part of afor loop.
delete  array[ index]
delete elemerindex from arrayarray.

loop.

do statement while ( condition)
execute statement while condition is true. The statement is
always executed at least once.
[ expression ]
terminate input record processingxecute theENDrule(s) if
present. Ifpresentexpression becomeswk’s return \alue.
init; cond; incr) statement
executeinit. Evaluatecond. If it is true, eecute statement.
Executeincr before going back to the top to reakiatecond.
Any of the three may be omittedA missing cond is
considered to be true.
var in array) statement
execute statement once for each subscript array, with var
set to a dierent subscript each time through the loop.
if ( condition) statementl[ else statement2]
if condition is true, eecute statementl, otherwise &ecute
statement2. Eachelse matches the closetft .

exit

for (

for (

next seelnput Control.
(notmawk
while ( condition) statement

while condition is true, &ecutestatement.
{ statements}

a list of statements enclosed in braces can be usadhare

that a single statemenbwid otherwise be used.

ESCAPE SEQUENCES
Within strings constant$.(." ) and regexp constants/(../ ),
escape sequences may be used to generate otherwise unp
characters. This table lists theatable escape sequences.

\a alert (bell) \r
\b backspace \t
\f form feed \v
\n newline \\
octal \alueddd

\" double quote  V

carriage return
horizontal tab
vertical tab
backslash

forward slash

VARIABLES

ARGC
ARGIND
ARGV

number of command line guments.
index in ARG\of current dataile.
array of command line guments. Inded

from 0 toARGC- 1. Dynamically changing

the contents oARGVcan control theilies
used for data.

(Not Bell Labsawk.)
For gawk, gtring values o
w" specify that input ifes, or

o, or

output fles, respectiely, should use binary

I/0. Stringvalues of"'rw" or"wr" specify|
that all fles should use binary 1/OAny
other string wlue is treated a&w" , but
generates aarning message.

corversion format for numbers, dailt
value is"%.69" .

array containing the current \eronment,
The array is indeed by the ewironment
variables, each element being thalue of
that \ariable.

string describing the error if getline
redirection or read afls, or if close()
fails.

white-space separated list ofelflwidths.
Used to parse the input inteelfds of fxed
width, instead of thealue ofFS.

name of the current inpuild. If no files
given on the command lineFILENAME is

CONVFMT

ENVIRON

ERRNO

FIELDWIDTHS

FILENAME

BEGINTrule (unless set bgetline ).
FNR record number in current inpulef.
FS input field separatgra pace by defult (see
Fields above).
if non-zero, all rgular expression and strin
operations ignore caseArray subscripting
andasort()  arenot affected.
provides dynamic control of the—lint
option from within an AVK program
When true, gawk prints lint warnings
When assigned the strin@lue "fatal"
lint warnings becomeatal errors, xactly
like ——lint=fatal . Any ather true alue
just prints varnings.
number of ields in the current input recol
total number of input records seen ap f
output format for numbers;%.6g9" , by
default. Old versions ofawk used this fo
number to string comrsion.

IGNORECASE

LINT

NF

OFMT

8
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VARIABLES (continued)

OFS output feld separatgra pace by defult.

ORS output record separatora rewline by
default.

PROCINFO elements of this array primle access to info

about the running WK program. Se
GAWK: Effective AWK Programming for

(L)

details.

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

RS input record separatoa rewline by defult
(seeRecords above).

RSTART index of the frst character matched by
match() ; O if no match.

RT record terminatoigawk setsRTto the inpu

text that matched the character ogutar
expression spedéd byRS

subscripts in array elements, by aldf
"\034" . (SeeArrays below).
TEXTDOMAIN the applicatiors txt domain fo
internationalization; used to infl the
localized translations for the progras
strings.

:4

— CONVERSIONS AND COMPARISONS

both. Contgt determines he the walue of a wariable is

number if used as a string it will be treated as a string.

To force a wariable to be treated as a numtzed 0 to it; to force
it to be treated as a string, concatenate it with the null string.

When a string must be comrted to a numbetthe cowersion is
accomplished usingirtod(3). A number is coverted to a string
by using the alue of CONVFM®Es a format string fogprintf(3),
with the numeric &lue of the ariable as the gument. Havever,
even though all numbers in WK are floating-point, intgral
values arealways corverted as intgers.

Comparisons are performed as fol If two variables ar
numeric, thg are compared numericallf one \alue is numeri
and the other has a stringlve that is a‘humeric string, t hen
comparisons are also done numericaltherwise, the numeric

O

performed. Wo grings are compared, of course, as strings.

Note that string constants, such'ag" , are not numeric strings,
they are string constants. The idea dfiumeric string” only
applies to ields, getline  input, FILENAME ARGVelements,

split() that are numeric stringsThe basic idea is thatser

“numeric string’everywhere, gen to dring constants However,
this is clearly incorrect, and none of the three fre&s d this.
(Fortunately this is fxed in the net version of the standard.)

Uninitialized \ariables hee the numeric &lue 0 and the string
value"" (the null, or emptystring).

Copyright 05-29-01 15:48:32, FSF, Inc. (all)

SUBSEP character(s) used to separate multiple

Variables andiélds may be (floating point) numbers, strings or

interpreted. If used in a numerigpeession, it will be treated as a

value is cowerted to a string, and a string comparison is

ENVIRON elements and the elements of an array created by

input, and only user input, that looks numeric, should be treated
that way. Note that the POSIX standard applies the concept of

NOTES
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ARRAYS

An array subscript is anxpression between square breisk
and]). If the epression is a listekpr,
subscript is a string consisting of the concatenation of the (s
value of each epression, separated by thalue of theSUBSER
variable. Thissimulates multi-dimensional arrayrfexample:
i="A%j] ="B%k ="C"
X[i, j, k] = "hello, world\n"
assigns”hello, world\n" to the element of the array
indexed by the string"A\034B\034C" . All arrays in AVK are
associatie, i.e., indeed by string values.

Use the special operator in anif orwhile statement to se
if a particular alue is an array inae

if (val in array)
print array[val]

If the array has multiple subscripts, use((i, j) in
array)

Use then construct in dor loop to iterate eer all the element
of an array Usesplit() inside the body of the loop to rea
multi-dimensional array elements.

Use thedelete statement to delete an element from an al

EXPRESSIONS
Expressions are used as patterns, for controlling condi
action statements, and to produce parametkeres when callin
functions. Expressionmay also be used as simple stateme
particularly if thg have side-efects such as assignme
Expressions mixperands andoperators. Operands are constan
fields, \ariables, array elements, and the retualues from
function calls (both bilt-in and useidefined).

Regexp constants/(pat/ ), when used as simplegessions, i.e
not used on the right-hand side™ofand!™ , or as aguments tg
the gensub() , gsub() , match() , split() , and sub() ,
functions, mea$0 ~/ pat/ .

The ANK operators, in order of decreasing precedence, are:

(...) grouping

$ field reference

++ - = increment and decrement, predind postik
h exponentiation

+ = ! unary plus, unary minus, and logicabagon
* | % multiplication, dvision, and modulus

+ - addition and subtraction

space string concatenation

< > less than, greater than

<=>= less than or equal, greater than or equal

not equal, equal
regular expression match, geted match
in array membership

&& logical AND, short circuit

Il logical OR, short circuit

?: in-line conditional gpression
= 4= —= *= [= O "=

assignment operators

11

expr ...), then the

n

tring)

D

rray

ional
g
ents,
nt.
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INPUT CONTROL

getline set$0 from next record; seNF, NR FNR
getline < file  set$0 from net record offile; setNF.
getline v setv from next input record; seéilR FNR
getline v< file setvfrom net record offile.

cmd| g etline pipe intogetline ; set$0, NF.

cmd| g etline v pipe intogetline ; setv.

cmd |& getline co-process pipe intgetline ; set$0, NF.

cmd |& getline %
co-process pipe intgetline
next
stop processing the current input record. Read mgut
record and startwer with the frst pattern in the progra
Upon end of the input dataxeeute ay ENDrule(s).

; setv.

andARGIND

Earlier \ersions ofgawk used
next file , & two words.
supported.mawkdoes not currently supparnextfile

getline  returns 0 on end oflé and -1 on an errorUpon ar
error, ERRNQ@ontains a string describing the problem.

OUTPUT CONTROL

If no file, then flush standard outpultf file is null, then
flush all open outputiles and pipegnot Bell Labsawk).
print
print the current record.€fminate output record witbRS
print  expr-list
print expressions. Eachxpression is separated by thalue
of OFS Terminate the output record wiORS
printf fmt, expr-list
format and print (seBrintf Formats belaw).
system( cmd)
execute the commandmd, and return the dt status(may
not be &ailable on non-POSIX systems)

1/0 redirections may be used with battint  andprintf

print "hello" > file
print data tofile. The first time the ile is written to, it is
truncated. Subsequent commands append data.

print "hello" >> file
append data tfile. The preious contents dile are not lost.

print "hello" | cmd
print data den a pipeline tamd.
print "hello" |& cmd

print data dwn a pipeline to co-processd.

CLOSING REDIRECTIONS
close( file)
close input or outpuilé, pipeor co-process.
close( command, how)
close one end of co-process pipdse "to"
end, or'from" for the read end.

for the write|

On succesglose()  returns zero for alé, or the it status fo
a process. Itreturns -1 iffile was neve opened, or if there as g
system problemERRNGQilescribes the error

12
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PRINTF FORMATS

The printf statement andsprintf() function accept the

following corversion specitation formats:

%c anASCII character

%d a decimal number (the inger part)

%i a decimal number (the inger part)

%e a floating point number of the form
[-]d.dddddde[+]dd

%E like %e but useE instead ok

%f a floating point number of the form
[-]ddd.dddddd

%g use%eor %f, whichever is shorter with
nonsignifcant zeros suppressed

%G like %g but use%Einstead ofoe

%0 an unsigned octal inger

%u an unsigned decimal irger

%s a character string

%X an unsigned he&decimal intger

%X like %x but useABCDEHFor 10-15

%% A literal % no algument is cowerted

Optional, additional parameters may lie between%end the
control letter:

[0

count$ use thecount'th agument at this point in th
formatting (a positional specifier). Use in
translated grsions of format strings, not in the
original text of an ANVK program.

- left-justify the expression within itsiéld.

space for numeric cowersions, preak positive values
with a space and gdive values with a minus
sign.

+ used before thaidth modifier means to alays

supply a sign for numeric ceersions, &en if
the data to be formatted is pos#i The +
overides the space modf.

# use an‘alternate formi’for some control letters.
%0 supply a leading zero.
%x %X supply a leadin@x or 0X for a nonzero result.

%e %E %f the result abays has a decimal point.
%g %G trailing zeros are not renaed.
0 a leading zero acts as a flag, indicating output

should be padded with zeros instead of spaces.

This applies een to non-numeric output formats.
Only has an ééct when theiéld width is wide
than the alue to be printed.

width pad the ield to this width. Theiéld is normally
padded with spaces. If tiieflag has been used
pad with zeros.

. prec precision. Themeaning of theprec varies by
control letter:

%d %aq %i,

%y %x %X  the minimum number of digits to print.

%e %E %f the number of digits to print to the right of the
decimal point.

%g %G the maximum number of sigigant digits.

%s the maximum number of characters to print.

()

The dynamic width and prec capabilities of the ANSI
printf() routines are supportedA * in place of either th
width or prec specifcations causes theirmlues to be tan from
the agument list toprintf  or sprintf() . Use*n$ to use
positional speciérs with a dynamic width or precision.

[¢)
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atan2( y, X) the arctangent of/x in radians.

cos( expr) the cosine oéxpr, which is in radians.
exp( expr) the exponential functiong”™ x).

int( expr) truncates to intger.

log( expr) the natural logrithm function (base).

When doing I/O redirection from eithprint  orprintf  into a
file or viagetline from a fle, all three implementations of
awk recognize certain specialiléhames internally These
filenames allev access to operilé descriptors inherited from the
parent process (usually the shelljhese fenames may also be
used on the command line to name dié¢s.f Thefilenames are:

- standard input
/dev/stdin

standard inputnot mawk
/dev/stdout standard output
/dev/stderr standard error output

The followving names are spetfto gawk.

/dev/fd/ n
File associated with the opeitefdescriptom.

finet/tcp/ Iport/ rhost/ rport
File for TCP/IP connection on local pdport to remote host
rhost on remote portrport. Use a port of0 to have te
system pick a portUsable only with thd& two-way I/O
operator

/inet/udp/ Iport/ rhost/ rport
Similar, but use UDP/IP instead of TCP/IP

/inet/raw/ Iport/ rhost/ rport
Resered for future use.

Other specialifenames preide access to information about the
runninggawk process. Readinfjom theseifes returns a single
record. Thdilenames and what theeturn are:

/dev/pid process ID of current process
/dev/ppid parent process ID of current process
/dev/pgrpid process group ID of current process
/devluser a sngle navline-terminated record.

The felds are separated with spaces.

$1 is the return alue ofgetuid(2),

$2 is the return alue ofgeteuid(2),

$3 is the return alue ofgetgid(2) , and

$4 is the return alue ofgetegid(2).

Any additional felds are the group IDs
returned bygetgroups(2). Multiple groups
may not be supported on all systems.

These ilenames are no obsolete. Uséhe PROCINFQarray tg
obtain the information thyeprovide.

NUMERIC FUNCTIONS

rand() a random number between 0 and 1.

sin( expr) the sine ofxpr, which is in radians.

sqrt(  expr) the square root function.

srand( [expr]) usesexpr as a ne seed for the random
number generatolf no expr, the time of day
is used. Returns preious seed for the
random number generator

14
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STRING FUNCTIONS
asort( s [, d])
sorts the source array replacing the indices with numeric

values 1 throug (the number of elements in the array), and

returns the number of element§ destinationd is supplieds
is copied tad, d is sorted, and is unchanged.

gensub( r, s, h[, t])
search the tget stringt for matches of the gailar expression
r. If hiis a string bginning withg or G, replace all matche
of r with s. Otherwise h is a number indicating which match
of r to replace.If tis not supplied$0 is used instead. itfhin
the replacement x¢ s, the sequencén, wheren is a digit
from 1 to 9, may be used to indicate just thgt tthat
matched thenth parenthesized sukgression. Theequence
\O represents the entire matchedtteas does the character
& Unlike sub() and gsub() , the modifed string is
returned as the result of the function, and the origingketar
string isnot changed.

gsub( r, s[, t])
for each substring matching thegutar expressionr in the
string t, substitute the strings, and return the number o
substitutions. Ift is not supplied, us&0. An & in the
replacement ta is replaced with the x¢ that was actually
matched. Usd& to get a literal& See GAWK: Effective
AWK Programming for a fuller discussion of the rules f&is
and backslashes in the replacementt tef gensub() |,
sub() andgsub()

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

length(  [9])
returns the length of the strirgy or the length of$0 if sis
not supplied.

match( s, r[, a])
returns the position irs where the rgular epressionr
occurs, or 0 if is not present, and sets theues of ariables
RSTARTandRLENGTH If a is supplied, the t& matching
all of r is placed ina[0] . If there were parenthesized
subexpressions, the matchingxte are placed ina[l] ,
a2] , and so on.

split( s, a[, )
splits the strings into the arraya using the rgular expression
r, and returns the number défds. Ifr is omitted,FS is used
instead. The arraya is cleared ifst. Splitting behaes
identically to feld splitting. (SeeFields, above.)

2]

=

sprintf( fmt, expr-list)
prints expr-list according tofmt, and returns the resulting
string.

strtonum(  9)
examiness, and returns its numericalue. Ifs begins with a
leadingO, strtonum()  assumes thatis an octal number
If sbegins with a leadin@x or 0X, strtonum()  assume
thatsis a h&adecimal number

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

substr( s, i[, n])
returns the at most-character substring &fstarting ati. If
nis omitted, the rest cfis used.

tolower(  str)
returns a cop of the stringstr, with all the uppercase
characters irstr translated to their correspondingvier-case

wr

[

counterparts. Non-alphabetic characters are left unchanged.
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STRING FUNCTIONS (continued)
toupper( str)
returns a cop of the string str, with all the lovercase
characters irstr translated to their corresponding uppase
counterparts. Non-alphabetic characters are left unchang

TIME FUNCTIONS (gawk)
gawk provides the follaving functions for obtaining time stam
and formatting them.

mktime( datespec)
turnsdatespec into a time stamp of the same form as retu
by systime() . Thedatespecis a string of the form YYYY
MM DD HH MM S§ DST]".

strftime( [format [, timestamp]])
formatstimestamp according to the spe@htion in format.
The timestamp should be of the same form as returned
systime() . If timestamp is missing, the current time
day is used. Iformat is missing, a defult format equialent
to the output oflate(1) is used.

systime()
returns the current time of day as the number of sec¢
since the Epoch.

— BIT MANIPULATION FUNCTIONS (gawk)
gawk provides the follving functions for doing bitwis
operations.

and( vl, v2)

returns the bitwise AND of thealues preided byvl andv2.
compl( val)

returns the bitwise complement\a.
Ishift(  val, count)

returns the alue ofval, shifted left bycount bits.
or( vl, v2)

returns the bitwise OR of theles preided byvl andv2.
rshift(  val, count)

returns the alue ofval, shifted right bycount bits.
xor( vl, Vv2)

teturns the bitwise XOR of thelues proided byvl andv2.

INTERNATIONALIZATION (gawk)
gawk provides the follving functions for runtime messal
translation.

bindtextdomain( directory [, domain])
specifes the directory whergawk looks for the.mo files,
in case thg will not or cannot be placed in thistandard’
locations (e.g., during testingl) returns the directory whe
domain is “bound”
The de&ult domain is the \alue of TEXTDOMAIN When
directory is the null string (" ), bindtextdomain()
returns the current binding for thevgh domain.

dcgettext(  string[, domain[, category]])
returns the translation afring in text domaindomain for
locale catgory category. The de&ult value fordomain is the
current \alue of TEXTDOMAIN The deéult value for
category is "LC_MESSAGES!

If you supply a alue forcategory, it must be a string equal
one of the knen locale catgories. You must also supply
text domain. UseTEXTDOMAINo use the current domain

16
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— USER-DEFINED FUNCTIONS

Functions in AVK are deihed as follovs:

function name( parameter list)
{

statements
}

Functions are »ecuted when the are called from within
expressions in either patterns or actions. Actual param

eters

supplied in the function call instantiate the formal parameters
declared in the functionArrays are passed by reference, other

variables are passed bglue.

Local variables are declared agtra parameters in the parame
list. The comention is to separate localarables from rea
parameters byx¢ra spaces in the parameter listr Example:

# a andb are local

function f(p, q, a, b)
{

,

Jabc/ { . f1,2); ...}

ter
I

The left parenthesis in a function call is required to immediately

follow the function name without gnintervening white space.

This is to &oid a syntactic ambiguity with the concatenat
operator This restriction does not apply to theilbin functions.

Functions may call each other and may be reeairgrunction

parameters used as localriables are initialized to the null string

and the number zero upon functiomdoation.

Usereturn to return a alue from a function. The returraae
is undeined if no \alue is preided, or if the function returns
“falling off’’ the end.

Note: This
usage is deprecated.

LOCALIZATION (gawk)
There are seral steps imolved in producing and running
localizableawk program.

1. Adda BEGIN action to assign aalue to theTEXTDOMAIN
variable to set the t& domain for your program.

BEGIN { TEXTDOMAIN = "myprog" }

This allovs gawk to find the .mo file associated with yo
program. Vithout this step,gawk uses themessages text
domain, which probably en't work.

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

3. Use the dcgettext() and/or bindtextdomain()
functions in your program, as necessary or appropriate.

4. Run
gawk — —gen-po —f myprog.awk > myprog.po
to generate go file for your program.

5. Prwiide appropriate translations, andiild and install &
correspondingmo file.

The internationalization features are described in full deta
GAWK: Effective AWK Programming.
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___ DYNAMIC EXTENSIONS (gawk)
extension(  lib, func)
dynamically load the shared libraly and callfunc in it to
initialize the library This adds ne built-in functions tg
gawk. It returns the alue returned bfunc.

— ENVIRONMENT VARIABLES (gawk)
The ewnironment \ariable AWKPATHspecifes a search path
use when ihding source ifes named with the-f option. The
default path is ".:/usr/local/share/awk" , if this
variable does not »ast. (The actual directory may ary,
depending upon heo gawk was huilt and installed.) If a file
name gven to the —-f option contains a/'’ character no path
search is performed.

If POSIXLY_CORREC®Xsts in the ewronment, thengawk
behaes exactly as if ——posix had been sped#fd on the
command line.

_____ HISTORICAL FEATURES (gawk)

First, it is possible to call theength() built-in function not
only with no agument, bt even without parenthesesThis

gawk issues a warning about its use if-lint
the command line.

is specifed on

The other feature is the useadntinue or break statement
outside the body of while , for , or do loop. HistoricalAWK
implementations hee treated such usage as eamiént to the
next statement.gawk supports this usage-f-traditional

is specifed.

FTP/HTTP INFORMATION
Host:gnudist.gnu.org
File: /gnu/gawk/gawk-3.1.0.tar.gz
GNU awk (gawk). There may be a lateession.

http://cm.bell-labs.com/who/bwk/awk.tar.gz
Bell Labsawk. This wersion requires an ANSI C compil
GCC (the GNU C compiler) arks well.

Host: ftp.whidbey.net
File: /pub/brennan/mawk1.3.3.tar.gz
Michael Brennars mawk There may be a mer \ersion.

~ COPYING PERMISSIONS
Copyright © 1996-2001 Free Softwe Foundation, Inc.

Permission is granted to n&lknd distrilute verbatim copies 0
this reference card pried the copright notice and thi
permission notice are presedvon all copies.

Permission is granted to gppnd distritute modifed versions o
this reference card under the conditions ferbatim coping,
provided that the entire resulting dezdl work is distriluted unde
the terms of a permission notice identical to this one.

Permission is granted to gppand distritute translations of th
reference card into another language, under theeatmmditions
for modified versions, gcept that this permission notice may
stated in a translation apmenl by the Foundation.
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gawk supports tw features of historical WK implementations.

feature is markd as ‘deprecated’in the POSIX standard, and
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