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DEFINITIONS

This card describes POSIXMK, as well as three freelyalable
awk implementations (sed=TP/HTTP Information below).

blue. Featurespecifc to just one version—usually GNUWK
features are printed in red-eatures mandated by POSIX
printed in black.

Several type faces 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, suchasiable or action.

» Times Roman is used for explanatory text.

number — a floating point number as in ANSI C, sucha<.3 ,
1.4e2 or 4.1E5. Numbers may also be\gn in octal or|
hexadecimal: e.gQ11 or Ox11.

escape sequences — a Pecial sequence of charactergyibeing

characters. (Seescape 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 contastape sequences.

name — a \ariable, array or function name.

entry(N) — entry entry in sectionN of the Unix reference manu

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

string — a goup of characters enclosed in double quotsings

action — statements toxecute when an input record is matched.

Common extensions (in twor more versions) are printed in light

(gawk)—are printed in dark blueExceptions and deprecated

d for

with a backslash, used to describe otherwise unprintable

in

W

al.

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

_ COMMAND LINE ARGUMENTS (standard)__

setting variables before tfBEGIN rule is run, and the location
AWK program source codelmplementation-spedif command

-F fs Usefsfor the input field separator.

-v var=val Assign the walue val to the \ariable var
before a&ecution of the program lgins.
Such variable values arevallable to the
BEGINTrule.

—f prog-file Read the AWK program source from tlile

prog-file, instead of from theirst commang
line argument. Multiple-f options may b
used.

- Signal the end of options.

BUG REPORTS

electronic mail tdoug-gawk@gnu.org

line arguments change the behavior of the running interpreter.

Command line guments control setting the field separgtor

of

D =

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




— COMMAND LINE ARGUMENTS (gawk)

unique. You may use “W option” f or full POSIX compliance.

—--assign var=val Same asv.
——field-separator fs Same asF.
—-—file  prog-file Same asf .

-b, ——-characters—as-bytes

attempt to process strings as multibyte charag
Overridden by--posix .
-c, ——traditional
Disablegawk-specific extensions.
-C, ——copyright
Print the short version of the GNU copyright informatior
stdout .
—d[file], ——dump-variables  [=file]
values to file.
awkvars.out
text’ , ——source’ text’
Usetext as AWK program source code.
-E file, ——exec file

If no file is provided, gawk uses

i

-e

Also disables command-lineasiable assignmentsUseful
with #! .

-g, ——gen—pot
Process the program and print a GNjettext  format
.pot file on standard output, containing the text of]
strings that were marked for localization.

-h, —-help
Print a short summary of thealable options orstdout
then exit zero.

-L [value], —-lint [=valu€]
Warn about dubious or non-portable construdfsvalue is
fatal , lint warnings become fatal errordf value is
invalid , only issue warnings about things that are acty
invalid (not fully implemented yet).

-n, ——non-decimal-data
Recognize octal and hexadecimal values in input ddte,
this option with great caution!

-N, ——use-Ic-numeric
Force use of the locale’ decimal point character whg
parsing input data.

-0, —-optimize
Enable some internal optimizations.

-plfile], ——profile  [=file]
Send prdfing data tofile (default: awkprof.out ). With
gawk, the profile is just a‘pretty printed’ version of the
program. VWith pgawk, the profile contains >ecution
counts in the left margin of each statement in the progral

-P, ——posix
Disable common and GNU extensions.

-R file, ~——command file
dgawk only. Read stored debugger commands fifde

-r, ——re-interval

Enableinterval expressions in regular expression matchi
(see Regular Expressions below). Useful if
——traditional is specified.

=S, ——sandbox
Disable the system()
getline , output redirection withprint
and dynamic extensions loading.

function, input redirection wit
and printf |

Long options may abbreviated as long as the afdiren remaing

Print a sorted list of global variables, their types andlf

Treat all input data as single-byte characters. l.e.,tdon’
ters.

on

Read program text frorfile. No ather options are processed.

all

ally
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— COMMAND LINE ARGUMENTS (gawk)
-t , ——lint-old

version of Unixawk.
-V, ——version

Print version info orstdout and exit zero.

In compatibility mode, another options are flagged asviid,
but are otherwise ignoredNormally, if there is program s,
unknavn options are passed on to the AWK prograrARG\for
processing.

— COMMAND LINE ARGUMENTS (mawk _____
The following options are specific tnawk

options are processed. Useful with.
Unbuffer stdout and line iffer
stdin Lines are alays records
ignoringRS

separates fields whé®RS ="" .

-W interactive

-W posix_space \n

-W sprintf=" num Adjust the size ofmawkKs internal
sprintf  buffer.
-W version Print version and copight onstdout

and limit information onstderr and

exit zero.

The options may be abbreviated using just the first Jettgr,
-We -Wvand so on.

SIGNALS (pgawk)
pgawk accepts tw dgnals. SIGUSR1 dumps a profile an

SIGHUPIs similar, but exits.

LINES AND STATEMENTS
AWK is a line-oriented language. The pattern comes first,
then the action. Action statements are enclos¢dand} . Either

pattern is missing, the action igeeuted for gery input record
A missing action is equalent to

{ print}
which prints the entire record.
Comments begin with th# characterand continue until the er

ending in a4”, {,?,:, & or || are automatically continue|
Lines ending indo or else also hae teir statement
automatically continued on the following linén other cases,
line can be continued by ending it with*&’; in which case th
newline is ignored. Hower, a *\'’ after a# is not special.

Multiple statements may be put on one line by separating
with a “;"". This applies to both the statements within the ag
part of a pattern-action pair (the usual case) and to the pz
action statements themselves.

[=}

function call stack to the profilelé. It then continues to run.

the pattern or the action may be missingt hot both. If the

Warn about constructs that are not portable to the original

-W dump Print an assembly listing of the program
tostdout and exit zero.
-W exec file Read program ie from file. No aher

and

d

of the line. Normally, a satement ends with a newline, but lines

d.
S
a
them
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— AWK PROGRAM EXECUTION_____
AWK programs are a sequence of pattern-action statemen
optional function definitions.

@include " filename"
pattern { action statements }
function name( parameter list) { statements }

awk first reads the program source from theg-file(s), if
specifed, from arguments te-source , or from the first non

option argument on the command linEhe program text is read

as if all theprog-file(s) and command line source texts had
concatenated.

gawk includes files named o@include lines. Nestedncludeg
are allowed.

AWK programs eecute in the following orderFirst, all variable
assignments specified via thes option are performedNext,
awk executes the code in thBEGIN rules(s), if ag, and ther]
proceeds to read thdes 1 throughARGC - 1 in the ARGV
array (Adjusting ARGCandARGMWhus provides controlver the
input files that will be processed.) If there are iesfnamed o
the command lineawk reads the standard input.

If a command line argument has the foran=val, it is treated a|
a variable assignment. Thanablevar will be assigned thealue
val. (This happens after gnBEGIN rule(s) hae keen run.
Command line variable assignment is most useful

dynamically assigningalues to the ariablesawk uses to contral

ts and

peen

h

for

how input is broken into fields 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 aer it.

For each input file, if aBEGINFILE rule eists,gawk executes

the associated code before processing the contents oflehe f

Similarly, gawk executes the code associated wWENDFILE
after processing the file.

For each record in the inpugwk tests to see if it matchesyq

=}

pattern in the ANVK program. For each pattern that the recard

matches, the associatetttion is executed. Thepatterns ar
tested in the order tig@ccur in the program.

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

If a program only has BEGIN rule, no input files are process
If a program only has @aNDrule, the input is read.
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VARIABLES

ARGC Number of command line arguments.

ARGIND Index in ARG\of current data file.

ARGV Array of command line guments. Indesd
from 0 toARGC- 1. Dynamically changin
the contents oARGVcan control theiles
used for data.

BINMODE Controls ‘binary” mode for all file I/O|

Values of 1, 2, or 3, indicate input, output.

all files, respectiely, should use binary 1/Q.

(Not Bell Labsawk.) Appliesonly to non
POSIX systemsFor gawk, string values o
“r', or "w" specify that input files, @
output files, respeatély, should use binar
I/0. Use”r\/\/"5 or"wr" for all files.

or

f

<

CONVFMT

ENVIRON

ERRNO

FIELDWIDTHS

FILENAME

FNR
FPAT
FS

IGNORECASE

LINT

NF
NR
OFMT

OFS
ORS

PROCINFO

RLENGTH
RS
RSTART

RT

SUBSEP

TEXTDOMAIN

VARIABLES (continued)

Corversion format for numbers, dailt
vaue is"%.6g9" .
Array containing the current einonment. it
is indexed by the environment ariables
each element being thealue of tha
variable.

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

Whitespace separated list of field widths.
Used to parse the input into fields afed
width, instead of the value &S.

Name of the current input file. If ndlds
given on he command lineFILENAME is
“=". FILENAME is undefined inside th
BEGINTrule (unless set bgetline ).
Record number in current input file.
Regular expression describing field conten
Used to parse the input based on tle¢&d$
instead of the field separator.

Input field separatoa space by default (see
Fields above).
If non-zero, all regulangression and string
operations ignore case. Array subscripting
is not affected. Havever, theasort() and
asorti() function are affected.
Provides dynamic control of the—lint
option from within an AVK program
When true, gawk prints lint warnings
When assigned the stringlue "fatal"
lint warnings become fatal erroré\ny other|
true value just prints warnings.

Number of fields in the current input recard.
Total number of input records seen so far.
Output format for numbers;%.6g" , by
default.

Output field separatpa pace by default.
Output record separatora rewline by
default.

Elements of this array pvae access to
information about the running WK
program. See GAWK: Effective AWK
Programming for details.

Length of the string matched byatch() ;
-1 if no match.

Input record separatoa rewline by defwult
(seeRecords above).

Index of the first character matched by
match() ; O if no match.

Record terminatorgawk sets RT to the
input text that matched the character| or
regular expression specified RS
Character(s) used to separate multiple
subscripts in array elements, by aldf
"\034" . (SeeArrays below).

The internationalization text domain, for
finding the localized translations of the
programs grings.

[0

=3

S.




ARRAYS

An array subscript is anxpression between square brackét
and]). If the expression is a lisefr, expr ...), then thg

5 (

subscript is a string consisting of the concatenation of the (string)

value of each expression, separated by #ilaesof theSUBSEHR
variable. Thissimulates multi-dimensional arrays. For examp
i="A%j ="B%k ="cC"
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 AWK are
associatie, i.e., indeed by gring values.

Use the special operator in anif orwhile statement to se
if a particular value is an array index.

if (val in array)
print array[val]

If the array has multiple subscripts, {&6) in array

Use then construct in dor
of an array.

loop to iterate er all the element

Use thedelete
Specifying just the array name without a subscript irdéiete
statement deletes the entire contents of an array.

gawk provides true multidimensional arrays. Such arrays
not be “rectangular’as in C or C+-+. For example:

a[1] = 5; a[2][1] = 6; a[2][2] = 7

EXPRESSIONS
Expressions are used as patterns, for controlling condi
action statements, and to produce parameter values when
functions. Expressionmay also be used as simple statemé

e:

(0]

5

statement to delete an element from an afray

need

ional
calling
ents,

particularly if theg have side-efects such as assignment.
Expressions mixperands andoperators. Operands are constants,

fields, variables, array elements, and the return values
function calls (both built-in and user-defined).

Regexp constants/(pat/ ), when used as simple expressions,
not used on the right-hand side”ofand!™ , or as aguments tg

the gensub() , gsub() , match() , patsplit() ,
split) , andsub() , functions, mea$0~/ pat/ .

The AWK operators, in order of decreasing precedence, are:
(..) Grouping

$ Field reference

++ —— Increment and decrement, prefix and postfix
Tk Exponentiation

+ - Unary plus, unary minus, and logicalgagon
* | % Multiplication, division, and modulus

+ - Addition and subtraction

space String concatenation

<> Less than, greater than

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

I= == Not equal, equal
Regular expression match,gsged match
in Array membership

&& Logical AND, short circuit

Il Logical OR, short circuit

?: In-line conditional expression
= 4= —= *= [z Qp= "= * *=

Assignment operators

from

ie.,

— CONVERSIONS AND COMPARISONS
Variables and fields may be (floating point) numbers, string
both. Contgt determines he a variables value is interpreted.

-0

or

used in a numeric expression, it will be treated as a nyriber

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

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

When a string must be camted to a numberthe cowersion is|
accomplished usingtrtod(3). A number is coverted to a string
by using the value cEONVFMEs a format string fogprintf(3),
with the numeric &lue of the variable as thegament. Havever,
even though all numbers in AWK are floating-point, igtel
values arealways corverted as integers.

Comparisons are performed as follows: Ifotwariables are
numeric, thg are compared numericallylf one value is numer
and the other has a string value that ismameric string, then
comparisons are also done numericaltherwise, the numeric
value is cowerted to a string, and a string comparisor
performed. Wo grings are compared, of course, as strings.

3]

Note that string constants, such'&g" , are not numeric strings,
they are string constants. The idea of “numeric stringhly
applies to ields, getline  input, FILENAME ARGVelements,

ENVIRON elements and the elements of an array created

split() or patsplit() that are numeric strings. The bas
idea is thatuser input, and only user input, that looks nume
should be treated that way.

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

PATTERN ELEMENTS
AWK patterns may be one of the following.

BEGIN
END
BEGINFILE
ENDFILE
expression
patl, pat2

BEGIN and ENDare special patterns that provide start-up
clean-up actions respeatly. They must hae ations. There can
be multipleBEGIN andENDrules; thg are meged and recuted
as if there had just been one large rule.yTiay occur apwhere|
in a program, including different source files.

BEGINFILE and ENDFILE are special patterns thakeeute

by

c
ic,

and

before the first record of each file and after the last record of each

file, respectiely. In the BEGINFILE rule, theERRNGrariable is|
non-null if there is a problem with the file; the code should
nextfile to skip the file if desired. Otherwiggmwk exits with
its usual fatal error The actions for multipl BEGINFILE and
ENDFILE patterns are merged.

use

Expression patterns can beyagxpression, as described under

Expressions.

The patl, pat2 pattern is called aange pattern. It matches all
input records starting with a record that matchpasl, and
continuing until a record that matcheet2, inclusie. It does no
combine with ap other pattern expression.




break

Break out of the nearest enclosewitch statement, odo,

ACTION STATEMENTS

for , or while loop.

continue

Skip the rest of the loop bod¥valuate thecondition part of]

the nearest enclosindp or while
part of afor loop.
delete  array[ index]
Delete elemenindex from arrayarray.
delete array

Delete all elements from arrayray.
do statement while (
Executestatement while condition is true. The statement is

condition)

always executed at least once.
exit [ expression]

Terminate input record processingxecute theENDrule(s)

if present. If presentexpression becomesawk’s return

value.

for ( init; cond;

considered to be true.

for ( varin array) statement
Executestatement once for each subscript array, with var
set to a different subscript each time through the loop.

incr) statement
Executeinit. Evaluatecond. If it is true, execute statement.
Executeincr before going back to the top to reakiatecond.
Any of the three may be omittedA missing cond is

loop, or go to thancr

if ( condition) statementl[ else statement2 ]

If condition is true, a&ecute statementl, otherwise &ecute

statement2. Eachelse matches the closeift .
Seelnput Control.
Seelnput Control.
switch ( expression) {

next
nextfile

case constant| regular expression:

default: statement(s)

Switch onexpression, executecase if matched, dedult if not.
label and associated statements are optional.
while ( condition) statement

Thedefault

statement(s)

While condition is true, &ecutestatement.

{ statements}

A list of statements enclosed in braces can be usadhare

that a single statement would otherwise be used.

Within strings

ESCAPE SEQUENCES

constants.(."

) and regexp constants/(../

)

escape sequences may be used to generate otherwise ungrintable

characters. This table lists theadable escape sequences.

\a

alert (bell)
backspace
form feed
newline

octal valueddd
double quote

carriage return
horizontal tab
vertical tab
backslash

hex valuehh
forward slash

RECORDS
Normally, records are separated by newline charactssigning
values to the built-in ariable RS controls hav records ar
separated. IRSis ary single characterthat character separa
records. OtherwiseRSis a regular xpression. (NoBell Labs
awk.) Text in the input that matches thisgidar epression
separates the recorgawk setsRT to the \alue of the input te&
that matched the regulaxmgession. Theralue ofIGNORECASE
also affects ho records are separated wh&S is a regular
expression. IfRS is set to the null string, then records

separated by one or more blank lin#8henRSis set to the nu
string, the newline charactenalys acts as a field separatar
addition to whateer value FS may hae. mawkdoes not appl
exceptional rules t&S whenRS =""

FIELDS
As each input record is readwk splits the record intdields,
using the value of thES variable as the field separatdf FSis a
single characterfields are separated by that charactérFS is
the null string, then each individual character becomes a se
field. OtherwiseFS is expected to be a full regulaxgression
In the special case th&S is a single space, fields are separ
by runs of spaces and/or tabs and/owlmes. Leadingand
trailing whitespace are ignored. The valud@NORECASHIso
affects hav fields are split wheRS is a regular expression.

are

parate

ated

If the FIELDWIDTHS variable is set to a space-separated list of

numbers, each field isxpected to hee a fxed width, andyawk
splits up the record using the specified widtfise value oFSis
ignored. Assigning: rew vdue toFS or FPAT overrides the us
of FIELDWIDTHS and restores the default behavior.

Similarly, if the FPAT variable is set to a string representin

ga

regular expression, each field is made up of text that matches that
regular expression. In this case, the regular expression describes

the fields themselves, instead of the text that separaterldie
Assigning a ne value toFS or FIELDWIDTHS overrides the us
of FPAT.

f
e

Each field in the input record may be referenced by its position,

$1, $2 and so on.$0 is the whole record. Fields may also
assigned ne values.

The \ariableNF is set to the total number of fields in the in
record.

References to non-existent fields (i.e., fields af&F) produce
the null-string. Hevever, assigning to a non-existent field (e
$(NF+2) = 5 ) increases the value ONF, creates am
intervening fields with the null string as theialue, and causg¢
the value of$0 to be recomputed with the fields being separ
by the value ofOFS References to mgtive rumbered itlds
cause adtal error Decreasing the value dff causes the trailin
fields to be lost (not Bell Latzswk).

______HISTORICAL FEATURES (gawk)
It is possible to call théength() built-in function not only
with no argument, butven without parentheses. Doing
however, is poor practice, andjawk issues a warning about
use if--lint  is specified on the command line.

10
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REGULAR EXPRESSIONS
Regular expressions are the extended kind originally define
egrep . gawk supports additional GNU operator#A word-
constituent character is a lettedigit, or underscore ().

Summary of Regular Expressions
In Decreasing Precedence

(n regular expression (for grouping)
c if non-special chamatches itself
\c turn of special meaning of

- beginning of string (noteot line)
$ end of string (notenot line)

ary single charactelincluding newline
ary one character in ... or range
ary one character not in ... or range

\y word boundary
\B middle of a word
\< beginning of a word
\> end of a word
\s ary whitespace character
\S ary non-whitespace character
\w ary word-constituent character
\W ary non-word-constituent character
\f beginning of a string
\ end of a string
r* zero or more occurrencesrof
r+ one or more occurrencesrof
r? zero or one occurrencesrof
r{n, m} | ntomoccurrences af (POSIX: see note below)
rl r2 rlorr2
The r{ n, m} notation is called annterval expression. POSIX

mandates it for AWK rgexps, but mosawks don’t implement it
In regular expressions, within character ranggs.](), the

notation[[: class]] defines character classes:
alnum  alphanumeric lower lowercase
alpha alphabetic print printable
blank space or tab  punct punctuation
cntrl control space whitespace
digit decimal upper uppercase
graph non-spaces  xdigit hexadecimal

d by

ENVIRONMENT VARIABLES (gawk)
The environment ariable AWKPATHspecifes a search path
use when finding sourcélds named with the-f option. The
default path is'.:/usr/local/share/awk" . If afile name
given to the—f option contains &/'’ characterno path search i
performed.

For socket communicationGAWK_SOCK_RETRIESnNtrols the
number of retries, anGAWK_MSEC_SLEE®ntrols the interal
between retriesThe interval is in milliseconds. On systems
do not supporusleep(3), the \alue is rounded up to an igwl
number of seconds.

If POSIXLY_CORRECExsts thengawk behaes exactly as if
the——posix option had been gén.

to

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

1. Add aBEGIN action to assign a value to ti&EXTDOMAIN
variable to set the text 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 wonivork.

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

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

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

5. Provide appropriate translations, and build and inst
correspondingmo file.

a

\

U]

=

ding

all a

The internationalization features are described in full detail in
GAWK: Effective AWK Programming.
SPECIAL FILENAMES
All three awk implementations recognize certain spegial
filenames internally when doing I/0O redirection from either
print  or printf into a file or viagetline  from a fle.
These filenames provide access to open file descriptors inherited
from the parent proces3.hey may also be used on the command
line to name datdlés. Thefilenames are:
- standard input
/dev/stdin standard input (nahawk
/dev/stdout standard output
/dev/stderr standard error output
The following names are specific gawk.
/devifd/ n
File associated with the open file descriptor
linet/tcp/ Iport/ rhost/ rport
linet4/tcp/ Iport/ rhost/ rport
linet6/tcp/ Iport/ rhost/ rport
Files for TCP/IP connections on local pdpbrt to remote
hostrhost on remote portport. Use a port oD to have the
system pick a port. Use /inet4 to force an IPv4
connection, andineté  to force an IPv6 connectiorPlain
/inet uses the system default (probably IPv4). Usable jonly

with the|& two-way I/O operator.

finet/udp/ Iport/ rhost/ rport
finet4/udp/ Iport/ rhost/ rport
/inet6/udp/ Iport/ rhost/ rport

Similar, but use UDP/IP instead of TCP/IP.
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INPUT CONTROL
Set$0 from next record; sétlF, NR FNR

getline

getline < file  Set$0 from next record ofile; setNF.
getline v Setv from next input record; s&R FNR
getline v< file Setvfrom next record ofile.

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 v
Co-process pipe intgetline
next
Stop processing the current input record. Read next

; setv.

record and startver with the first pattern in the program.

Upon end of the input dataxeeute anyENDrule(s).

nextfile
Stop processing the current inpiliéf Thenext input record
comes from the next inputd. FILENAMEandARGINDare
updatedFNRis reset to 1, and processing stakter avith the|
first pattern in the AWK program. Upon end of input d
execute anyENDrule(s).

input

ata,

n an

getline  returns 1 on success, 0 on end of file, and -1 g
error Upon an errgr ERRNOcontains a string describing the
problem.

OUTPUT CONTROL
fflush(  [file])

Flush awy buffers associated with the open output file or
file. If nofile, then flush standard outpulf fileis null, then
flush all open output files and pipegavk and Bell Labs
awk).
print
Print the current record. Terminate output record WIRS
print  expr-list
Print expressions. Each expression is separated byathe
of OFS Terminate the output record widRS
printf fmt, expr-list
Format and print (seBrintf Formats below).
system( cmd)
Execute the commandmnd, and return the xdt status (ma
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 file is written to, it
truncated. Subsequent commands append data.

print "hello" >> file

Append data tdile. The previous contents fife are not lost.

print "hello" | cmd
Print data down a pipeline tond.
print "hello” |& cmd

Print data down a pipeline to co-processl.

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

for the write

On succesgilose()  returns zero for a file, or the exit status
a process. Itreturns -1 iffile was neve opened, or if there was
system problemERRNQiIescribes the error.
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PRINTF FORMATS
The printf statement andsprintf()
following corversion specification formats:

%c An ASCII character

%d %i A decimal number (the integer 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

%F Like %f, but use capital letters for infinity and
not-a-number values.

%g Use%eor %f, whichever is shorter with
nonsignificant zeros suppressed

%G Like %g but use%Einstead oPoe

%0 An unsigned octal integer

%u An unsigned decimal integer

%s A character string

%X An unsigned hexadecimal integer

%X Like %x but useABCDEHRor 10-15

%%

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

A literal % no agument is cowverted

function accept the

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

- Left-justify the expression within its field.

space For numeric cowersions, prefix positie valueg
with a space and pgetive values with a minus
sign.

+ Use before thevidth modifier to alvays supply 3
sign for numeric corersions, een if the data to
be formatted is posite. The + overides the
space modifier.

# Use an‘alternate form’f or 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 alays has a decimal point.

%g %G Trailing zeros are not reraed.

0 Pa output with zeros instead of spaceShis
applies only to the numeric output forma@nly

has an effect when théelfd width is wider than

the value to be printed.
Use the locale’ thousands separator féd %i,
and%u

width Pal the feld to this width. The field is normal
padded with spaces. If tiieflag has been use|
pad with zeros.

. prec Precision. Themeaning of theprec varies by

control letter:
%d %q %i,

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

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

%g %G The maximum number of significant digits.

%s The maximum number of characters to print.

Use a* in place of either th&idth or prec specifcations to tak
their values from theprintf or sprintf() argument list
Use *n$ to use positional specifiers with a dynamic width
precision.

14
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— USER-DEFINED FUNCTIONS

Functions in AWK are defined as follows:

function name( parameter list)
{

statements
}

Functions are »ecuted when the are called from withi

expressions in either patterns or actions. Actual parameters

supplied in the function call instantiate the formal param

eters

declared in the functionArrays are passed by reference, other

variables are passed by value.

Local variables are declared as extra parameters in the parameter

list. The cowmention is to separate local variables from

eal

parameters by extra spaces in the parameter list. For example:

# a andb are local

function f(p, q, a, b)
}
fabc/ { . f@,2); ...}

The left parenthesis in a function call is required to immedi

follow the function name without gnintervening whitespace.

ately

This is to &oid a syntactic ambiguity with the concatenation

operator This restriction does not apply to theilbin functions.

Functions may call each other and may be reearsrunction
parameters used as localriables are initialized to the null stri
and the number zero upon functiomdoation.

Functions may be called indirectlfo do his, assign the name

the function to be called, as a string, toagiable. Theruse the
variable as if it were the name of a function, prefl with an

“at” sign, like 2:

function myfunc()

print "myfunc called"

}
{
the_func = "myfunc”
@the_func()
}
Usereturn to return a value from a function. The retuaiue

is undefined if no alue is provided, or if the function returns
“falling off’’ the end.

The word func may be used in place afnction
is deprecated.

. This usage

ng

NUMERIC FUNCTIONS

atan2( y, x) The arctangent ofix in radians.

cos( expr) The cosine o&xpr, which is in radians.

exp( expr) The exponential functiore(  x).

int( expr) Truncate to integer.

log( expr) The natural logarithm function (basg

rand() A random number between 0 and k(B < 1).
sin( expr) The sine ofxpr, which is in radians.

sqrt( expr) The square root function.

srand( [expr]) Use expr as the ne seed for the rando

number generatolf no expr, the time of day i

used. Returrthe random number generag

previous seed.

S 3
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STRING FUNCTIONS

asort( s[, d[, comp]])
Sort the source array, replacing the indices with numeric
values 1 through (the number of elements in the array),
return the number of elements. If destinatibis supplied
copy s to d, sort d, and leare s unchanged. Useomp to
compare indices and elements.

asorti(  s[, d[, comp]])
Like asort() , but sort on the indices, not thalues. The
original values are thven array so povide a second array to
presere the first.

gensub( r, s, h[, t])
Search the target string for matches of the guilar|
expressiorr. If his a string bginning withg or G, replace al
matches ofr with s. Otherwise,h is a number indicating
which match ofr to replace. If t is not supplied, us&0
instead. Within the replacementxtes, the sequenca n,
wheren is a digit from 1 to 9, may be used to indicate just
the text that matched thath parenthesized sukgression
The sequenc® represents the entire matchegttas does
the characte®. Unlike sub() andgsub() , the modifed
string is returned as the result of the function, and
original target string isot changed.

gsub( r, s[, t])
For each substring matching thegidar epressionr in the
string t, substitute the strings, and return the number o
substitutions. Ift is not supplied, us&0. An & in the
replacement text is replaced with thattéhat was actuall
matched. Usa& 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)
Return the inde of the stringt in the strings, or O if t is not
present.

length( [9])
Return the length of the strirgyor the length ofs0 if sis not|
supplied. Vith an array argument, return the number of
elements in the array.

match( s, r[, a])
Return the position irs where the regular xpressionr
occurs, or 0 if is not present, and set the values arfables
RSTARTandRLENGTH If a is supplied, the text matching
all of r is placed ina[0] . If there were parenthesized
subepressions, the matching texts are placedaft] ,
a2] , and so on.Subscriptaa[ n, " start] , anda[ n,
"length"] provide the starting indein the string an
length respectily, of each matching substring.

patsplit( s, a[, r[, seps]])
Split the strings into the arraya and the arrayseps of
separator strings using the regulaprssionr, and return
the number ofiélds. Elementvalues are the portions
that matched. The value ofsepqi] is the separator tha
appeared in front ofi+1]. If r is omitted, useFPAT
instead. Cleathe arraysa andseps first. Splittingbehaes
identically to field splitting withHFPAT.

split( s, a[, r[, seps]])
Split the strings into the arraya and the arrayseps of
separator strings using the regulapmssionr, and return
the number of fields. If is omitted, useS instead. Clea
the a and seps first. Splitting behaes identically to feld
splitting. (SedFields, above.)

sprintf( fmt, expr-list)
Printexpr-list according tdmt, and return the result.

=
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strtonum( )

leadingO, strtonum()
If sbegins with a leadin@x or 0X, strtonum()  assume!
that s is a h&adecimal numberOtherwise, the number
treated as decimal.

sub( r, s[, t])
Just like gsub() , but replace only the first matchi
substring.

substr( s, i[, n])

Return the at most-character substring afstarting af. If n
is omitted, use the rest af
tolower(  str)

toupper( str)

_ STRING FUNCTIONS (continued)

Examines, and return its numericalue. Ifs begins with g
assumes thatis an octal number

Return a cop of the string str, with all the uppercase
characters irstr translated to their correspondingvercase
counterparts. Non-alphabetic characters are left unchanged.

Return a cop of the string str, with all the lovercase
characters irstr translated to their corresponding uppercase
counterparts. Non-alphabetic characters are left unchanged.

oy

is

ng

TIME FUNCTIONS (gawk)

and formatting them.

mktime( datespec)
Corvert datespec into a time stamp of the same form
returned bysystime() and return it. The datespec is a
string of the fornd' YYYY MM DD HH MM SY DST]" .
strftime( [format [, timestamp[, utc-flag]]])
Format timestamp according to the specification iiormat.

systime() . If utc-flag is present and is non-zero or n
null, the result is in UTC, otherwise the result is in local t

format is missing, usePROCINFO["strftime"]
default value is equélent to the output oflate(1).
systime()

. The

since the Epoch.

gawk provides the following functions for obtaining time stamps

The timestamp should be of the same form as returned

as

by
on-
me.

If timestamp is missing, the current time of day is used. If

Return the current time of day as the number of seconds

gawk provides the following functions for doing bitwi
operations.

and( vl, v2)

Return the bitwise AND of thealues provided byl andv2.
compl( val)

Return the bitwise complement .
Ishift(  val, count)

Return the value ofal, shifted left bycount bits.
or( vl, v2)

Return the bitwise OR of the values provided/byandv2.
rshift(  val, count)

Return the value ofal, shifted right bycount bits.
xor( vl, v2)

Return the bitwise XOR of thealues provided byl andv2.

_ BIT MANIPULATION FUNCTIONS (gawk)___

extension( lib, func)
Dynamically load the shared librafjp and callfunc in it to
initialize the library This adds ne built-in functions tq
gawk. It returns the value returned hync.

__ DYNAMIC EXTENSIONS (gawk)
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TYPE FUNCTIONS (gawk)
isarray(  X)
Return true i is an arrayfalse otherwise.

INTERNATIONALIZATION (gawk)

gawk provides the folloving functions for runtime message

translation.

bindtextdomain( directory [, domain])
Specify the directory whemgawk looks for the.mo files, in
case the will not or cannot be placed in thétandard”
locations (e.g., during testing). Return the directory w
domain is “bound?

The defult domain is the value of TEXTDOMAIN When
directory is the null string (" ), bindtextdomain()
returns the current binding for thesgnh domain.

dcgettext(  string[, domain[, category]])
Return the translation ddtring in text domaindomain for
locale catgory category. The default mlue fordomain is the|

current value of TEXTDOMAIN The default value far

category is "LC_MESSAGES"

If you supply a alue forcategory, it must be a string equal

one of the known locale caferies. You must also supply

text domain. Us§@ EXTDOMAINo use the current domain
dcngettext(  stringl, string2, number [, dom[, cat]])

Return the plural form used foumber of the translation gf

stringl and string2 in text domaindom for locale catgory
cat. The default value fordom is the current value
TEXTDOMAIN The default for'LC_MESSAGES'is cat.

If you supply a value focat, it must be a string equal to o

of the known locale cag@ries. You must also supply axe

domain. UseFEXTDOMAINo use the current domain.

here

to

FTP/HTTP INFORMATION
Host:ftp.gnu.org
File: /gnu/gawk/gawk-4.0.1.tar.gz
GNU awk (gawk). There may be a later version.

http://www.cs.princeton.edu/"bwk/btl.mirror/

awk.tar.gz
Bell Labsawk. This ersion requires an ANSI C compil
GCC (the GNU Compiler Collection) works well.

Host:invisible-island.net
File: /mawk/mawk.tar.gz
Michael Brennars mawk Thomas Dicky row maintains it
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COPYING PERMISSIONS
2004, 2005, 2007, 2009, 2010, 2011 Free Softwarsndération
Inc.

Permission is granted to nelend distribute verbatim copies
this reference card provided the copyright notice and
permission notice are preserved on all copies.

Permission is granted to gppnd distritute modified versions

this reference card under the conditions for verbatinyiogp
provided that the entire resulting desil work is distributed under

the terms of a permission notice identical to this one.

Permission is granted to gppand distribute translations of this

reference card into another language, under theeatmmditions
for modified versions, xeept that this permission notice may
stated in a translation appeal by the Foundation.
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