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MAVK( 1) USER COMMVANDS MAVK( 1)
NAVE

mawk - pattern scanning and text processing | anguage

SYNCPSI S
mawk [-W option] [-F value] [-v var=value] [--] 'programtext’ [file

mawk [-Woption] [-F value] [-v var=value] [-f programfile] [--] [file

DESCRI PTI ON

mawk is an interpreter for the AWK Progranm ng Language. The AW | an-
guage is useful for manipulation of data files, text retrieval and pro-
cessing, and for prototyping and experinmenting with algorithms. nmawk
is a new awk neaning it inplenments the AWK | anguage as defined in Aho,
Ker ni ghan and Wi nberger, The AWK Programi ng Language, Addi son-Wsl ey
Publ i shing, 1988. (Hereafter referred to as the AW book.) nmawk con-
forme to the Posix 1003.2 (draft 11.3) definition of the AW | anguage
whi ch contains a few features not described in the AN book, and mawk
provides a small nunber of extensions.

An AWK program is a sequence of pattern {action} pairs and function
definitions. Short prograns are entered on the conmand line wusually
enclosed in ' ' to avoid shell interpretation. Longer prograns can be
read in froma file with the -f option. Data input is read from the
list of files on the command |line or from standard i nput when the |ist
is enmpty. The input is broken into records as deternined by the record
separator variable, RS. Initially, RS = "\n" and records are synony-
mous with lines. Each record is conpared agai nst each pattern and if
it matches, the programtext for {action} is executed.

OPTI ONS
-F val ue sets the field separator, FS, to val ue.

-f file Program text is read fromfile instead of fromthe com
mand ine. Miltiple -f options are all owed.

-v var=val ue assigns value to program vari abl e var
-- i ndi cates t he unanmbi guous end of options.

The above options will be available with any Posix conpatible inplenmen-
tation of AW, and inplenentation specific options are prefaced with
-W  mawk provides six:

-Wversion mawk writes its version and copyright to stdout and com
piled linmts to stderr and exits O.

- W dunp wites an assenbler like listing of the internal repre-
sentation of the programto stdout and exits 0 (on suc-
cessful conpilation).

-Winteractive sets unbuffered wites to stdout and |ine buffered reads
fromstdin. Records fromstdin are lines regardless of
t he val ue of RS.

-Wexec file Program text is read from file and this is the |ast
option. Useful on systens that support the #! "magi ¢
nurmber" convention for executable scripts.

-Wsprintf=num adjusts the size of mawk’'s internal sprintf buffer to
num bytes. Mre than rare use of this option indicates
mawk shoul d be reconpil ed.
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- W posi x_space forces mawk not to consider '\n’ to be space.

The short forms -Wvdiesp] are recognized and on sonme systenms -\W is
mandatory to avoid command line length limtations.

THE AWK LANGUAGE
1. Program structure
An AWK programis a sequence of pattern {action} pairs and user func-
tion definitions.

A pattern can be:
BEG N
END
expr essi on
expressi on , expression

One, but not both, of pattern {action} can be omtted. If {action} is
omtted it is inmplicitly { print }. |If patternis onmtted, thenit is
implicitly matched. BEGQ N and END patterns require an action.
Statements are termnated by new i nes, sem -colons or both. G oups of
statements such as actions or |oop bodies are blocked via { ... } as in
C The last statement in a block doesn’'t need a term nator. Blank
| ines have no neaning; an enpty statement is termnated with a seni-
colon. Long statenents can be continued with a backslash, \. A state-
nment can be broken without a backslash after a comma, left brace, &&
||, do, else, the right parenthesis of an if, while or for statement,
and the right parenthesis of a function definition. A coment starts
with # and extends to, but does not include the end of Iine.
The follow ng statenents control program flow inside bl ocks.

if ( expr ) statenent

if ( expr ) statenment el se statenent

while ( expr ) statenent

do statenment while ( expr )

for ( opt_expr ; opt_expr ; opt_expr ) statenent

for ( var in array ) statenent

conti nue

br eak

2. Data types, conversion and comnparison
There are two basic data types, nuneric and string. Nuneric constants

can be integer like -2, decimal like 1.08, or in scientific notation
like -1.1e4 or .28E-3. Al nunbers are represented internally and al
conputations are done in floating point arithnmetic. So for exanple,
the expression 0.2e2 == 20 is true and true is represented as 1.0.

String constants are encl osed in doubl e quotes.
"This is a string with a newine at the end.\n"

Strings can be continued across a |line by escaping (\) the newine.
The foll owi ng escape sequences are recogni zed.

\\ \
\ n n
\a alert, ascii 7
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\b backspace, ascii 8
\t tab, ascii 9
\n new i ne, ascii 10
\v vertical tab, ascii 11
\ f fornfeed, ascii 12
\r carriage return, ascii 13
\ ddd 1, 2 or 3 octal digits for ascii ddd
\ xhh 1 or 2 hex digits for ascii hh

If you escape any other character \c, you get \c, i.e., mawk ignores

t he escape.

There are really three basic data types; the third is nunber and string
whi ch has both a numeric value and a string value at the sane tine.
User defined variables cone into existence when first referenced and
are initialized to null, a nunber and string value which has nuneric
value 0 and string value "" Non-trivial nunmber and string typed data
conme frominput and are typically stored in fields. (See section 4).

The type of an expression is deternmined by its context and automatic
type conversion occurs if needed. For exanple, to evaluate the state-

nent s

y=x+2 ; z=x "hello"
The value stored in variable y will be typed nuneric. If x is not
numeric, the value read fromx is converted to nuneric before it is
added to 2 and stored in y. The value stored in variable z wll be
typed string, and the value of x will be converted to string if neces-
sary and concatenated with "hello". (O course, the value and type

stored in x is not changed by any conversions.) A string expression is
converted to nuneric using its longest nunmeric prefix as with atof(3).
A nuneric expression is converted to string by replacing expr with
sprintf( CONVFMI, expr), unless expr can be represented on the host
machine as an exact integer then it is converted to sprintf("%",
expr). Sprintf() is an AW built-in that duplicates the functionality
of sprintf(3), and CONVFMI is a built-in variable used for interna
conversion fromnunber to string and initialized to "% 6g". Explicit
type conversions can be forced, expr "" is string and expr+0 is
nuneric.

To evaluate, exprl rel-op expr2, if both operands are nuneric or nunber
and string then the conparison is nuneric; if both operands are string
the conparison is string; if one operand is string, the non-string
operand is converted and the conparison is string. The result is
nuneric, 1 or O.

In bool ean contexts such as, if ( expr ) statement, a string expression

evaluates true if and only if it is not the enpty string ; numeric
values if and only if not numerically zero.

3. Regul ar expressions
In the AXK | anguage, records, fields and strings are often tested for
matching a regular expression. Regul ar expressions are enclosed in
sl ashes, and

expr ~ /r/
is an A expression that evaluates to 1 if expr "matches" r, which
means a substring of expr is in the set of strings defined by r. Wth
no match the expression evaluates to 0; replacing ~ wth the "not
mat ch" operator, !~ , reverses the neaning. As pattern-action pairs,
/r/ { action } and $0 ~ /r/ { action }

are the sane, and for each input record that natches r, action is
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executed. In fact, /r/ is an AWK expression that is equivalent to (%0
~ [/rl) anywhere except when on the right side of a nmatch operator or
passed as an argument to a built-in function that expects a regular
expressi on argunent.

AWK uses extended regular expressions as with egrep(1l). The regular
expression nmetacharacters, i.e., those with special neaning in regular
expressions are

ST C)

Regul ar expressions are built up fromcharacters as foll ows:

c mat ches any non- netacharacter c.
\c matches a character defined by the sane escape
sequences used in string constants or the litera

character c if \c is not an escape sequence.

mat ches any character (including newine).

A mat ches the front of a string.
$ mat ches t he back of a string.
[clc2c3...] matches any character in the class clc2c3... . An

interval of characters is denoted cl-c2 inside a
class [...].

[*clc2c3...] matches any character not in the class clc2c3..

Regul ar expressions are built up fromother regular expressions as fol-

| ows:
rir2 matches r1 followed i mediately by r2 (concatena-
tion).
rir| r2 matches r1 or r2 (alternation).
r* mat ches r repeated zero or nore tines.
r+ mat ches r repeated one or nore tines.
r? mat ches r zero or once.
(r) mat ches r, providing grouping.

The increasing precedence of operators is alternation, concatenation
and unary (*, + or ?).

For exanpl e,

/M _a-zA-Z][ _a-zA-Z0-9]*$/ and
[N -+]12([0-9]1+\.?|\.[0-9])[0-9]*([eE] [-+] ?[ 0-9] +) ?$/

are matched by AWK identifiers and AWK nuneric constants respectively.
Note that . has to be escaped to be recognized as a deci nal point, and
that metacharacters are not special inside character classes.

Any expression can be used on the right hand side of the ~ or !~ opera-
tors or passed to a built-in that expects a regular expression. |If
needed, it is converted to string, and then interpreted as a regular
expression. For exanple,

BEGA N { identifier = "[_a-zA-Z][_a-zA-Z0-9]*" }
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$0 ~ "~ identifier
prints all lines that start with an AWK identifier
mawk recognizes the enpty regular expression

enpty string and hence is nmatched by any string at the front,

bet ween every character. For exanple,

echo abc
XaXbXcX

mawk { gsub(//, "X') ;

4. Records and fields
Records are read in one at a tine,
The record is split

are increnented by 1.

Assignnent to $0 causes the fields and NF to be reconputed.

into fields which are stored in $1, $2, ...,
The built-in variable NF is set to the nunber
Fi el ds above $NF are set to

/1, which matches the
back and

print }

and stored in the field variable $0.

$NF.

of fields, and NR and FNR

Assi gnnent

to NF or to a field causes $0 to be reconstructed by concatenating the

$i's separated by COFS.

Assignnment to a field with index

greater than

NF, increases NF and causes $0 to be reconstructed.

Data input stored in fields is string,

nuneric formand then the type is nunber and string.
echo 24 24E
mawk ' { print($1>100, $1>"100"
0111

$0 and $2 are string and $1 is nunber and string.

i's numeri c,
to "100"),

the second is string,
and the last is string.

5. Expressions and operators
The expression syntax is sinilar to C
constants, string constants,
calls. The identifier for a variable,
sequence of letters,
digit. Variables are not decl ared;
and are initialized to null.

New expressions
i ncreasi ng precedence.

assi gnment =
condi tional ?

| ogi cal or |
| ogi cal and &&
array nenbership in
mat chi ng ~ I~
rel ati onal < > <= >=
concat enati on
add ops +
mul ops * %
unary +

| ogi cal not !
exponenti ati on A
inc and dec +
field $

Assi gnnent, conditiona
other operators associate left to right.
t hesi zed.

6. Arrays

and exponentiation associate right to left;

unless the entire field has
For exanpl e,

$2>100, $2>"100") }’

The first conparison

the third is string (100 is converted

Prinmary expressions are nuneric
vari abl es,
array or
di gits and underscores,
t hey exi st

fields, arrays and function
function can be a
t hat does not start with a

when first referenced

are conposed with the followi ng operators in order of

= % ~=

(no explicit operator)

(both post and pre)

t he
Any expression can be paren-
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Awk provi des one-dinensional arrays. Array elenments are expressed as
array[ expr]. Expr is internally converted to string type, so, for
exanmple, A[1l] and A["1"] are the sane elenent and the actual index is
", Arrays indexed by strings are called associative arrays. Ini-
tially an array is enpty; elenments exist when first accessed. An
expression, expr in array evaluates to 1 if array[expr] exists, else to
0.

There is a formof the for statenent that |oops over each index of an
array.

for ( var in array ) statenent

sets var to each index of array and executes statenent. The order that
var transverses the indices of array is not defined.

The statenent, delete array[expr], causes array[expr] not to exist.
mawk supports an extension, delete array, which deletes all elenents of
array.

Mul ti di mensi onal arrays are synthesized with concatenation using the
built-in vari abl e SUBSEP. array[exprl,expr2] 1is equivalent to
array[exprl SUBSEP expr2]. Testing for a multidinmensional element uses
a parent hesized i ndex, such as

if ( (i, j)y in A) print Ali, j]

7. Builtin-variables
The following variables are built-in and initialized before program

executi on.
ARGC nunber of command |ine arguments.
ARGV array of command |ine argunments, 0..ARGC 1.

CONVFMI  format for internal conversion of nunbers to string,
initially = "% 6g".

ENVIRON array indexed by environnent variables. An environ-
ment string, var=value is stored as ENVIRO\Nvar] =
val ue.

FI LENAME nane of the current input file.

FNR current record nunmber in FI LENAVE

FS splits records into fields as a regul ar expression
NF nunmber of fields in the current record.

NR current record nunber in the total input stream
OFMI format for printing nunbers; initially = "% 6g"
OFS inserted between fields on output, initially =" ".
ORS term nates each record on output, initially = "\n".

RLENGTH length set by the last call to the built-in function
mat ch() .

RS i nput record separator, initially = "\n".

RSTART i ndex set by the last call to match().
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SUBSEP used to build multiple array subscripts, initially =
"\034".

8. Built-in functions
String functions

gsub(r,s,t) gsub(r,s)
G obal substitution, every match of regular expression r

in variable t is replaced by string s. The nunber of
replacenents is returned. |If t is omtted, $0 is used.
An & in the replacenment string s is replaced by the
mat ched substring of t. \& and \\ put literal & and \,

respectively, in the replacenent string.

i ndex(s,t)
If t is a substring of s, then the position where t
starts is returned, else O is returned. The first char-
acter of s is in position 1

| engt h(s)
Returns the length of string s.

mat ch(s, r)

Returns the index of the first |longest match of regular
expression r in strings. Returns O if no match. As a
side effect, RSTART is set to the return val ue. RLENGTH
is set tothe length of the match or -1 if no match. |If
the enpty string is matched, RLENGTH is set to 0, and 1
is returned if the match is at the front, and | ength(s)+1
is returned if the match is at the back

split(s,Ar) split(s,A)
String s is split into fields by regular expression r and
the fields are loaded into array A The nunber of fields
is returned. See section 11 below for nore detail. [If r
is onmtted, FS is used.

sprintf(format, expr-1list)
Returns a string constructed fromexpr-list according to
format. See the description of printf() bel ow

sub(r,s,t) sub(r,s)
Single substitution, same as gsub() except at nobst one
substitution.

substr(s,i,n) substr(s,i)
Returns the substring of string s, starting at index i

of length n. If nis omtted, the suffix of s, starting
at i is returned.
t ol ower ('s)

Returns a copy of s with all upper case characters con-
verted to | ower case

t oupper (s)
Returns a copy of s with all [ower case characters con-
verted to upper case.
Arithnetic functions
atan2(y, x) Arctan of y/x between -pi and pi

cos(x) Cosi ne function, x in radians.

exp(x) Exponenti al function.
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i nt(x) Returns x truncated towards zero.
 og(x) Natural |ogarithm
rand() Ret urns a random nunber between zero and one.
si n(x) Sine function, x in radians.
sqrt (x) Ret urns square root of x.

srand(expr) srand()
Seeds the random nunber generator, using the clock if
expr is omtted, and returns the value of the previous
seed. mawk seeds the random nunber generator fromthe
clock at startup so there is no real need to cal
srand(). Srand(expr) is useful for repeating pseudo ran-
dom sequences.

9. I nput and out put
There are two output statenments, print and printf.

print wites $0 ORS to standard out put.

print exprl, expr2, ..., exprn
wites exprl OFS expr2 OFS ... exprn ORS to standard out -
put . Nuneric expressions are converted to string with
OFMT.

printf format, expr-list
duplicates the printf Clibrary function witing to stan-
dard output. The conplete ANSI C format specifications
are recogni zed with conversions %, %, %, % %, %,
%ws W, %, %, W, W, ¥ and %4 and conversion quali-
fiers h and |

The argunent list to print or printf can optionally be enclosed in
par ent heses. Print formats nunbers using OFMI or "% " for exact inte-
gers. "%" with a nunmeric argunment prints the corresponding 8 bit
character, wth a string argunent it prints the first character of the
string. The output of print and printf can be redirected to a file or
command by appending > file, >> file or | command to the end of the
print statenent. Redirection opens file or comand only once, subse-
guent redirections append to the already open stream By convention

mawk associ ates the filename "/dev/stderr” wth stderr which allows
print and printf to be redirected to stderr. nawk al so associates "-"
and "/dev/stdout" with stdin and stdout which allows these streams to
be passed to functions.

The input function getline has the follow ng variations.

getline
reads into $0, updates the fields, NF, NR and FNR

getline < file
reads into $0 fromfile, updates the fields and Nr

getline var
reads the next record into var, updates NR and FNR

getline var < file
reads the next record of file into var

command | getline
pipes a record from command into $0 and updates the
fields and NF.
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10.

11.

command | getline var
pi pes a record from comuand into var

CGetline returns 0 on end-of-file, -1 on error, otherw se 1.
Commands on the end of pipes are executed by /bin/sh.

The function close(expr) closes the file or pipe associated with expr
Close returns O if expr is an open file, the exit status if expr is a
pi ped command, and -1 otherwise. Close is used to reread a file or
command, make sure the other end of an output pipe is finished or con-
serve file resources.

The function fflush(expr) flushes the output file or pipe associated
with expr. Fflush returns O if expr is an open output streamelse -1
Fflush without an argument flushes stdout. Fflush with an enpty argu-
ment ("") flushes all open output.

The function systen{expr) uses /hbin/sh to execute expr and returns the
exit status of the command expr. Changes nmade to the ENVIRON array are
not passed to commands executed with system or pipes.

User defined functions
The syntax for a user defined function is

function nane( args ) { statenents }
The function body can contain a return statenment

return opt_expr
A return statenent is not required. Function calls may be nested or
recursive. Functions are passed expressions by value and arrays by
ref erence. Extra argunents serve as |local variables and are initial-
ized to null. For exanple, csplit(s,A) puts each character of s into
array A and returns the length of s.

function csplit(s, A n, i)

n = Iength(s)_

for( i =1; i <=n,; i++) Ali] = substr(s, i, 1)
return n
}
Putting extra space between passed argunments and | ocal variables is
conventional. Functions can be referenced before they are defined, but

the function name and the ' (' of the arguments nmust touch to avoid con-
fusion with concatenation.

Splitting strings, records and files

AwK prograns use the sane algorithmto split strings into arrays wth
split(), and records into fields on FS. mawk uses essentially the sane
algorithmto split files into records on RS

Split(expr, A sep) works as foll ows:

(1) If sep is onmitted, it is replaced by FS. Sep can be an
expression or regular expression. |If it is an expression
of non-string type, it is converted to string.

(2) If sep =" " (a single space), then <SPACE> is trinmed
fromthe front and back of expr, and sep becones <SPACE>.
mawk defines <SPACE> as t he regul ar expressi on
[ \t\n]+/. Oherwise sep is treated as a regular
expression, except that meta-characters are ignored for a
string of Ilength 1, e.g., split(x, A "*") and split(x,
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12.

13.

A [/\*/) are the sane.

(3) If expr is not string, it is converted to string. | f
expr is then the enpty string "", split() returns 0 and A
is set enpty. O herwise, all non-overlapping, non-nul

and |ongest matches of sep in expr, separate expr into
fields which are |l oaded into A, The fields are placed in

A1, A2, ..., AIn] and split() returns n, the nunber
of fields which is the nunber of natches plus one. Dat a
placed in A that Iooks numeric is typed nunber and
string.
Splitting records into fields works the sane except the pieces are
| oaded into $1, $2,..., $NF. If $0 is enpty, NFis set to O and all $i
to ""

mawk splits files into records by the sane algorithm but wth the
slight difference that RS is really a termnator instead of a
separator. (ORSis really a termnator too).

E.g, if FS=":+" and $0 = "a::b:" , then NF = 3 and $1 = "a"
$2 = "b" and $3 = "", but if "a::b:" is the contents of an input
file and RS = ":+", then there are two records "a" and "b".

RS =" " is not special

If FS = "", then mawk breaks the record into individual characters,

and, simlarly, split(s,A"") places the individual characters of s
into A

Mul'ti-line records

Since mawk interprets RS as a regular expression, multi-line records
are easy. Setting RS = "\n\n+", makes one or nore blank |lines separate
records. If FS =" " (the default), then single newines, by the rules

for <SPACE> above, beconme space and single newines are field separa-
tors.

For example, if afileis "a b\nc\n\n", RS ="\n\n+" and FS =
" ", then there is one record "a b\nc" with three fields "a"
"b" and "c". Changing FS = "\n", gives two fields "a b" and

"c"; changing FS = , gives one field identical to the record.

If you want lines with spaces or tabs to be considered blank, set RS =
"\'n([ \t]*\n)+". For conpatibility wth other awks, setting RS = ""
has the sane effect as if blank Iines are stripped fromthe front and
back of files and then records are determined as if RS = "\n\n+"
Posi x requires that "\n" always separates records when RS = "" regard-
less of the value of FS. mawk does not support this convention
because defining "\n" as <SPACE> nakes it unnecessary.

Most of the time when you change RS for multi-line records, you wll
al so want to change ORS to "\n\n" so the record spacing is preserved on
out put .

Program executi on

This section describes the order of programexecution. First ARCC is
set to the total number of conmand |ine argunents passed to the execu-
tion phase of the program ARGV[0] is set the name of the AW inter-
preter and ARGV[1] ... ARGV ARGC-1l] holds the remai ning command |ine
argunents exclusive of options and program source. For exanple with

mwk -f prog v=1 A t=hello B

ARGC = 5 with ARGV 0] = "mawk", ARGV[1] = "v=1", ARGV[2] = "A", ARGV 3]
= "t=hell 0" and ARGV[4] = "B".
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Next, each BEGQ N block is executed in order. |If the program consists
entirely of BEA N bl ocks, then execution termnates, else an input
stream is opened and execution continues. |f ARGC equals 1, the input

streamis set to stdin, else the command |line arguments ARGV 1]
ARGV[ ARGC- 1] are examined for a file argunent.

The command I|ine argunents divide into three sets: file argunents,
assi gnment argunents and enpty strings "". An assignment has the form
var =stri ng. Wien an ARGV[i] is exam ned as a possible file argunent,

if it is enpty it is skipped; if it is an assignment argunment, the
assignment to var takes place and i skips to the next argunent; else
ARGV[i] is opened for input. If it fails to open, execution terninates
with exit code 2. If no conmand line argunent is a file argunent, then
i nput comes fromstdin. GCetline in a BEG N action opens input. "-" as
a file argument denotes stdin.

Once an input streamis open, each input record is tested agai nst each
pattern, and if it matches, the associated action is executed. An
expression pattern matches if it is boolean true (see the end of sec-
tion 2). A BEG N pattern matches before any input has been read, and
an END pattern matches after all input has been read. A range pattern
exprl,expr2 , matches every record between the match of exprl and the
mat ch expr2 inclusively.

When end of file occurs on the input stream the renmining conmand |ine
argunents are exanined for a file argunent, and if there is one it is
opened, else the END pattern is considered matched and all END acti ons
are execut ed.

In the exanple, the assignnent v=1 takes place after the BEG N actions
are executed, and the data placed in v is typed nunber and string.
Input is then read fromfile A On end of file A, t is set to the
string "hello", and Bis opened for input. On end of file B, the END
actions are executed.

Program flow at the pattern {action} |evel can be changed with the

next
exit opt_expr

statements. A next statenent causes the next input record to be read
and pattern testing to restart with the first pattern {action} pair in
the program An exit statenent causes inmedi ate execution of the END
actions or programtermnation if there are none or if the exit occurs
in an END action. The opt_expr sets the exit value of the program
unl ess overridden by a later exit or subsequent error

EXAMPLES
1. enul ate cat.

{ print }
2. enulate wc.

{ chars += length($0) + 1 # add one for the \n
words += NF

}
END{ print NR, words, chars }

3. count the nunber of unique "real words".
BEGN{ FS = "["A-Za-z] +" }

{ for(i =1 ; i <= NF; i++) word[$i] ="" }
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END { delete word[""]
for (i inwrd ) cnt++
print cnt

}

4. sumthe second field of every record based on the first field.

$1 ~ /credit|gain/ { sum+= $2 }
$1 ~ /debit|loss/ { sum-= $2 }

END { print sum}
5. sort a file, conparing as string

{ line[NR] = $0 "" } # make sure of conparison type
# in case sone |ines | ook nuneric

END { isort(line, NR)

for(i =1 ; i <= NR; i++) print line[i]
}
#insertion sort of All..n]
function isort( A n, i, j, hold)
{
for( i =2 ; 01 <=n; i++)
{
hold = A[j = 1]
while ( A[j-1] > hold )
{ j-- 5 Aj+1] = Aljl }
Alj] = hold
}
# sentinel A[O] ="" will be created if needed
}

COVPATI BI LI TY | SSUES
The Posix 1003.2(draft 11.3) definition of the AWK | anguage is AWK as
described in the AWK book with a few extensions that appeared in Sys-
tenVR4 nawk. The extensions are:
New functions: toupper() and tol ower().
New vari abl es: ENVI RON[] and CONVFM.
ANSI C conversion specifications for printf() and sprintf().

New comand options: -v var=value, multiple -f options and
i npl enentati on options as argunents to -W

Posix AWK is oriented to operate on files aline at a time. RS can be
changed from "\n" to another single character, but it is hard to find

any use for this -- there are no exanples in the AWK book. By conven-
tion, RS ="", nmakes one or nore blank |lines separate records, allow ng
multi-line records. Wwen RS ="", "\n" is always a field separator

regardl ess of the value in FS

mawk, on the other hand, allows RS to be a regul ar expression. When
"\'n" appears in records, it is treated as space, and FS always deter-
m nes fields.

Removing the line at a tinme paradigmcan make sonme prograns sinpler and
can often inprove performance. For exanple, redoing exanple 3 from
above,

BEG N { RS = "["A-Za-z]+" }
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{ word[ $0 ] = "" }
END { delete word[ "" ]
for( i inwrd ) cnt++
print cnt

}

counts the nunber of unique words by naking each word a record. On
noderate size files, mawk executes twice as fast, because of the sim
plified inner |oop

The following program replaces each conment by a single space in a C
programfile,

BEG N {
RS = "/\*([/\*]|\~k+[/\/~k])~k\~k+/"
# comment is record separator
ORS = " "
getline hold

}
{ print hold ; hold = $0 }
END { printf "9" , hold }

Buffering one record is needed to avoid terminating the last record
wi th a space.

Wth mawk, the followi ng are all equival ent,
x ~ [a\+b/ X ~ "a\+b" x ~ "a\\+b"

The strings get scanned twice, once as string and once as regul ar
expression. On the string scan, mawk ignores the escape on non-escape
characters while the AW book advocates \c be recognized as ¢ which
necessitates the doubl e escaping of neta-characters in strings. Posi x
explicitly declines to define the behavi or which passively forces pro-
grams that must run under a variety of awks to use the nore portable
but | ess readabl e, doubl e escape.

Posix AWK does not recognize "/dev/std{out,err}" or \x hex escape
sequences in strings. Unlike ANSI C, nawk |imts the nunber of digits
that follows \x to two as the current inplenentation only supports 8
bit characters. The built-in fflush first appeared in a recent (1993)
AT&T awk released to netlib, and is not part of the posix standard.
Aggregate deletion with delete array is not part of the posix standard.
Posi x explicitly |l eaves the behavior of FS = "" undefined, and nentions
splitting the record into characters as a possible interpretation, but
currently this use is not portable across inplenmentations.

Finally, here is how mawk handl es exceptional cases not discussed in
the AWK book or the Posix draft. It is unsafe to assunme consistency
across awks and safe to skip to the next section

substr(s, i, n) returns the characters of s in the intersection
of the closed interval [1, length(s)] and the hal f-open interval
[, i+n). \When this intersection is enpty, the enpty string is
returned; so substr("ABC', 1, 0) = "" and substr("ABC', -4, 6) =
"A.

Every string, including the enpty string, natches the enpty

string at the front so, s ~// and s ~ , are always 1 as is
match(s, //) and match(s, ""). The last two set RLENGTH to O
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i ndex(s, t) is always the same as match(s, t1l) where t1 is the
sane as t with nmetacharacters escaped. Hence consistency wth
match requires that index(s, "") always returns 1. Also the
condition, index(s,t) !=0if and only t is a substring of s,
requires index("","") = 1.

If getline encounters end of file, getline var, |eaves var
unchanged. Simlarly, on entry to the END actions, $0, the
fields and NF have their value unaltered fromthe |ast record.

SEE ALSO

BUGS

AUTHOR

egrep(1)

Aho, Kernighan and Wi nberger, The AWK Programi ng Language, Addi son-
Wesl ey Publishing, 1988, (the AWK book), defines the |anguage, opening
with a tutorial and advancing to many interesting progranms that delve
into issues of software design and analysis relevant to progranmng in
any | anguage.

The GAWK Manual, The Free Software Foundation, 1991, is a tutorial and
| anguage reference that does not attenpt the depth of the AW book and
assunes the reader nmay be a novice progranmer. The section on AWK
arrays is excellent. It also discusses Posix requirenents for AW

mawk cannot handle ascii NUL \O in the source or data files. You can
output NUL wusing printf with %, and any other 8 bit character is
accept abl e i nput.

mawk i npl enents printf() and sprintf() using the C library functions,
printf and sprintf, so full ANSI conpatibility requires an ANSI C

library. |In practice this neans the h conversion qualifier may not be
avai |l abl e. Also mawk inherits any bugs or linitations of the library
functions.

| mpl enentors of the AW | anguage have shown a consistent |ack of inmagi-
nati on when naming their prograns.

M ke Brennan (brennan@hi dbey. conj.

Version 1.2 Dec 22 1994 MAVIK( 1)



