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NAME
perldata — Perl data types

DESCRIPTION

Variable mames

Perl has three data structures: scalars, arrays of scalars, and assaagts of
scalars, knan as ‘hashes. Normalarrays are indesd by number sarting with 0.
(Negaive subscripts count from the endHash arrays are inged by string.

Values are usually referred to by name (or through a named refer@imee)irst char
acter of the name tells you to what sort of data structure it reflesrest of the name
tells you the particularalue to which it refersMost often, it consists of a singlden-
tifier, that is, a string lgnning with a letter or underscore, and containing letters,
underscores, and digitén some cases, it may be a chain of identifiers, separated by
(or by’ , but thats deprecated); alllt the last are interpreted as names of pack-
ages, to locate the namespace in which to look up the final identifier ($acthe
ages entry in theperimodmanpage for details)it’s possible to substitute for a sim-
ple identifier an xpression that produces a reference to #ieevat runtime; this is
described in more detail b&pand in theperlref manpage.

There are also specianables whose names dofollow these rules, so that the
don't accidentally collide with one of your normahsiables. Stringthat match paren-
thesized parts of agalar epression are sad under names containing only digits
after the$ (see thegperlopmanpage and thgerlre manpage). Imddition, seeral spe-
cial variables that pnade windaws into the inner wrking of Perl hae rames contain-
ing punctuation characters (see fleglvar manpage).

Scalar alues are afays named with ‘$’, een when referring to a scalar that is part of
an array It works like the English wrd “the”. Thuswe hae:

$days # the simple scalar value "days"
$days[28] # the 29th element of array @days
$days{’Feb’} # the 'Feb’ value from hash %days
$#days # the last index of array @days

but entire arrays or array slices are denoted by ‘@’, whiohk& much lile the word
“these’or ‘those™:

@days # ($days[0], $days[1],... $days[n])
@days[3,4,5] # same as @days[3..5]
@days{'a’,'c’} # same as ($days{'a’},$days{’c’})

and entire hashes are denoted by ‘%'’:
%days # (keyl, vall, key2, val2 ...)
In addition, subroutines are named with an initial ‘&', though this is optional wieen it’

otherwise unambiguous (just a$0” i s diten redundant in English)Symbol table
entries can be named with an initial, ‘but you dont really care about that yet.
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Every \ariable type has itsam namespaceYou can, without fear of conflict, use the
same name for a scalanable, an arrayr a hash (orfor that mattera fiehandle, a
subroutine name, or a labelyhis means thakfoo and@foo are two different \ari-
ables. ltalso means th&foo[1l] is a part of@foo, not a part offfoo . This may
seem a bit weird, i thats dkay, because it is weird.

Because ariable and array referenceways start with ‘$’, ‘@’, or ‘%’, the

“resered” words arert’in fact resergd with respect toariable names(They ARE
resered with respect to labels and filehandlesyéer, which dont havean initial
special characteryou cant havea filehandle namediog’’, for instance.Hint: you
could sayopen(LOG, logfile’) rather tharopen(log,’logdfile’) . Using
uppercase filehandles also impes readability and protects you from conflict with
future resergd words.) CasésS significant—'FOO’, “Foo”, and ‘foo’’ are all differ-
ent namesNames that start with a letter or underscore may also contain digits and
underscores.

It is possible to replace such an alphanumeric name witkpassion that returns a
reference to an object of that typeor a description of this, see theerlref manpage.

Names that start with a digit may contain only more diditames that do not start
with a letter underscore, or digit are limited to one charactey., $%or $$. (Most of
these one character nameséa pedefined significance to Peiffor instance$$ is
the current process id.)

Context

The interpretation of operations aralues in Perl sometimes depends on the require-
ments of the conit around the operation oalie. Therare two major contets:

scalar and listCertain operations return lisales in contes wanting a list, and

scalar alues otherwise(If this is true of an operation it will be mentioned in the doc-
umentation for that operationlip other words, Perl gerloads certain operations based
on whether thex@ected returnalue is singular or plural(Some vords in English

work this way, like “fish” and “sheep’.)

In a reciprocaldshion, an operation prigles either a scalar or a list caxttéo each of
its aguments. Br example, if you say

int( <STDIN> )

the inteyer operation pnades a scalar contefor the <STDIN> operator which
responds by reading one line fr@MDIN and passing it back to the iger operation,
which will then find the intger \alue of that line and return thaf, on the other hand,
you say

sort( <STDIN>)

then the sort operation prides a list conte for <STDIN>, which will proceed to read
evay line available up to the end of file, and pass that list of lines back to the sort rou-
tine, which will then sort those lines and return them as a list to wdnditee contet

of the sort vas.

Assignment is a little bit special in that it uses its lejuanent to determine the con-
text for the right agument. Assignmerib a scalarwuates the righthand side in a

scalar contet, while assignment to an array or array slicaluates the righthand side
in a list cont&t. Assignmento a list also ealuates the righthand side in a list codite
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User defined subroutines may choose to care whetheartéeing called in a scalar
or list contat, but most subroutines do not need to care, because scalars are automati-
cally interpolated into listsSee thevantarray entry in theperlfuncmanpage.

Scd ar walues

All data in Perl is a scalar or an array of scalars or a hash of scataisr ariables

may contain &rious kinds of singular data, such as numbers, strings, and references.
In general, coversion from one form to another is transparg@t.scalar may not con-
tain multiple \alues, lnt may contain a reference to an array or hash containing multi-
ple values.) Becausef the automatic corersion of scalars, operations, and functions
that return scalars ddnieed to care (and, iaét, cant care) whether the conteis

looking for a string or a numher

Scalars arem’hecessarily one thing or anoth&rheres no place to declare a scalar
variable to be of typéstring”, or of type ‘number’, or type ‘filehandle’, or anything

else. Perls a contgtually polymorphic language whose scalars can be strings, num-
bers, or references (which includes objecWhile strings and numbers are consid-

ered pretty much the same thing for nearly all purposes, references are strongly-typed
uncastable pointers withulitin reference-counting and destructoradoation.

A scalar \alue is interpreted aRUE in the Boolean sense if it is not the null string or
the number O (or its string eqalent, “0"). The Boolean conte is just a special kind
of scalar conte.

There are actually tawvarieties of null scalars: defined and undefingddefined null
scalars are returned when there is no rakle/for something, such as when theesw

an erroyor a end of file, or when you refer to an uninitializegriable or element of

an array An undefined null scalar may become defined the first time you use it as if it
were defined, Wt prior to that you can use tdefined(operator to determine whether
the \alue is defined or not.

To find out whether a gen gring is a \alid nonzero numbeit’s usually enough to test
it against both numeric 0 and alsxigal “0’’ (although this will causew noises).
That's because strings that arenumbers count as 0, just asythu® in awvk:

if ($str == 0 && $str ne "0")
warn "That doesn’t look like a number";
}

That's uisually preferable because otherwise yanivtreatlEEE notations likk NaNor
Infinity properly At other times you might prefer to use #@SIX:strtod func-
tion or a rgular pression to check whether data is nume8ege thegerlre manpage
for details on rgular expressions.

warn "has nondigits" if N\D/;
warn "not a natural number" unless /"\d+$/; # rejects -3
warn "not an integer" unless /"-\d+$/; # rejects +3
warn "not an integer" unless /"[+-]2\d+$/;
warn "not a decimal number" unless /"-?\d+\.?\d 08B/, #  rejects .2
warn "not a decimal number" unless /*-?(?:\d+(?:\.\d D? D\d+H)$/;
warn "not a C float"

unless /"([+-]?)(?=\d O\d\d  [\\d  D?([Ee]([+-]7\d+))?$/;

The length of an array is a scalatiue. You may find the length of arra@days by
evduating$#days , as in csh. (Actually, it's ot the length of the arrait’s the
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subscript of the last element, because there is (ordinarily) a Oth elerssighing to
$#days changes the length of the arraBhortening an array by this method degsro
intervening \alues. Lengtheningn array that as preiously shortenetiO LONGER
recovers the \alues that were in those elemenfi$.used to in Perl 4,ui we had to
break this to makaure destructors were called whedpected.) %u can alsogn
some miniscule measure ofiefency by pre-extending an array that is going to get
big. (You can alsoxend an array by assigning to an element thaf isvefend of the
array) You can truncate an arraywio to nothing by assigning the null list () to it.
The folloving are equialent:

@whatever = ();
$#whatever = -1;

If you evaluate a named array in a scalar cahte returns the length of the array
(Note that this is not true of lists, which return the ladte, like the C comma opera-
tor, nor of kuilt-in functions, which return whater they feel like returning.) Thdol-
lowing is alvays true:

scalar(@whatever) == $#whatever - $[ + 1;
Version 5 of Perl changed the semantic$[of files that dort’set the alue of$[ no

longer need to wrry about whether another file changed #@kie. (Inother words,
use of$[ is deprecated.50 in general you can assume that

scalar(@whatever) == $#whatever + 1,

Some programmers choose to usexgligt corversion so nothing left to doubt:
$element_count = scalar(@whatever);

If you evaluate a hash in a scalar coxtigt returns a &lue that is true if and only if the
hash contains grkey/value pairs.(If there are apkey/value pairs, thealue returned
is a string consisting of the number of usedkets and the number of allocataatk-
ets, separated by a slashhis is pretty much useful only to find out whether Berl’
(compiled in) hashing algorithm is performing poorly on your dataF&texample,
you stick 10,000 things in a hashut levaluating%HASHN scalar conte reveals

“1/16”, which means only one out of sixteemdBets has been touched, and presum-
ably contains all 10,000 of your item$his isnt supposed to happen.)

You can preallocate space for a hash by assigning tkets€) function. Thisrounds
up the allocateduxked to the ne power of two:

keys(%users) = 1000; # allocate 1024 buckets

Sca ar walue constructors
Numeric literals are specified inyaof the customary floating point or iger formats:

12345

12345.67

.23E-10

Oxffff # hex

0377 # octal

4 294 967 296 # underline for legibility
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String literals are usually delimited by either single or double qudtes; work

much like shell quotes: double-quoted string literals are subject to backslastaand v
able substitution; single-quoted strings are netépt for ‘\' " and “\\ ). Theusual
Unix backslash rules apply for making characters suchvalneetab, etc., as well as
some morexatic forms. See the section dQuote and Quotel&kOperatorsin the
perlopmanpage for a list.

Octal or ha& representations in string literals (e.g. fiff) are not automatically con-
verted to their intger representationThe hex() andoct() functions mak these cover-
sions for you.See théhex entry in theperlfuncmanpage and thect entry in the
perlfuncmanpage for more details.

You can also embed mdines directly in your strings, i.e., thean end on a dérent

line than thg begn. Thisis nice, lut if you foget your trailing quote, the error will

not be reported until Perl finds another line containing the quote chavetutEr may

be much further on in the scrip¥ariable substitution inside strings is limited to scalar
variables, arrays, and array slicg$n other words, names lggnning with $ or @, fol-
lowed by an optional braeked epression as a subscriptThe folloving code sg-

ment prints outThe price is $100.

$Price = '$100’; # not interpreted
print "The price is $Price.\n"; # 1 nterpreted

As in some shells, you can put curly braiskaround the name to delimit it from fol-
lowing alphanumericsin fact, an identifier within such curlies is forced to be a string,
as is ag single identifier within a hash subscripDur earlier gample,

$days{'Feb’}

can be written as
$days{Feb}

and the quotes will be assumed automaticadliyt arything more complicated in the
subscript will be interpreted as axpeession.

Note that a single-quoted string must be separated from a preceatith@pya space,
because single quote is alid (though deprecated) character iragiable name (see
thePackages entry in theperlmodmanpage).

Three special literals are FILE_ _, LINE__,and _ PACKAGE_ _,which repre-
sent the current filename, line numtaerd package name at that point in your pro-
gram. Thg may be used only as separatesiog; thg will not be interpolated into
strings. Ifthere is no current package (due to an empptkage; directive),
__PACKAGE_ _is the undefinedalue.

The tolens __ END_ _and __ DATA__ may be used to indicate the logical end of the
script before the actual end of fil&ny following text is ignored, bt may be read via
aDATA filehandle: mainDATA for __END_ _,or PACKNAME::DATA (wherePACK-
NAME is the current package) for DATA__. The two control characters "D and "Z
are synogyms for _ END__(or __DATA__ in anodule). Seé¢he SelfLoademan-
page for more description of DATA_ _, and an &ample of its useNote that you
cannot read from theATA filehandle in @EGIN block: theBEGIN block is eecuted

as soon as it is seen (during compilation), at which point the corresponding
__DATA__ (or __END_ )token has not yet been seen.
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A word that has no other interpretation in the grammar will be treated as if it were a
guoted string.These are knen as ‘barewvords’. As with filehandles and labels, a
barevord that consists entirely ofwercase letters risks conflict with future resetv
words, and if you use thew switch, Perl will varn you about ansuch words. Some
people may wish to outlabarevords entirely If you say

use strict 'subs’;

then ay barevord that would NOT be interpreted as a subroutine call produces a com-
pile-time error insteadThe restriction lasts to the end of the enclosing blduk.
inner block may countermand this by sayimgstrict 'subs’

Array variables are interpolated into double-quoted strings by joining all the elements
of the array with the delimiter specified in #ie variable LIST_SEPARATORIN
English), space by dadilt. Thefollowing are equialent:

$temp = join($",@ARGV);
system "echo $temp";

system "echo @ARGV",

Within search patterns (which also urgitedouble-quotish substitution) there is a bad
ambiguity: Is/$foo[bar]/ to be interpreted a@${foo}[bar]/ (where[bar]

is a character class for theytdar expression) or ag{foo[bar]}/ (where[bar]

is the subscript to arra@foo)? If @foo doesnt otherwise &ist, then its doviously a
character classlf @foo exists, Perl taks a good guess abghar] , and is almost
always right. If it does guess wrong, or if yae' just plain paranoid, you can force the
correct interpretation with curly bragts as abee.

A line-oriented form of quoting is based on the sha#ire-doc’ syntax. Following a
<< you specify a string to terminate the quoted material, and all lines/fiofjche
current line davn to the terminating string are thalwe of the item.The terminating
string may be either an identifier (@rdl), or some quotedxe If quoted, the type of
guotes you use determines the treatment of #igjtst as in rgular quoting.An
unquoted identifier wrks like double quotes.There must be no space between<ke
and the identifier (If you put a space it will be treated as a null identifidrich is
valid, and matches the first empty linéle terminating string must appear by itself
(unquoted and with no surrounding whitespace) on the terminating line.

print <<EOF;
The price is $Price.
EOF
print <<"EOF"; # same as above
The price is $Price.
EOF
print <<‘EOC; # execute commands

echo hi there
echo lo there
EOC
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print <<"foo", <<"bar"; # you can stack them
| s aid foo.
foo
| s aid bar.
bar

myfunc(<<"THIS", 23, <<'THAT);
Here's a line
or two.
THIS
and here’s another.
THAT

Just dort forget that you hae © put a semicolon on the end to finish the statement, as
Perl doesrt’know you're not going to try to do this:

print <<ABC
179231
ABC

+ 20;

Lig value constructors

List values are denoted by separating\vidiial values by commas (and enclosing the
list in parentheses where precedence requires it):

(LIST)
In a conte&t not requiring a list &lue, the alue of the list literal is thealue of the final
element, as with the C comma operatésr example,

@foo = (‘cc’, -E’, $bar);

assigns the entire lisalue to array foo, Ut
$foo = ('cc’, -E’, $bar);

assigns thealue of \ariable bar to ariable foo. Note that the alue of an actual array
in a scalar conté is the length of the array; the foing assigns thealue 3 to

$foo:
@foo = ('cc’, -E’, $bar);
$foo = @foo; # $foo gets 3
You may hare an optional comma before the closing parenthesis of a list literal, so that
you can say:
@foo = (
1,
2,
3,

);

LISTs do automatic interpolation of sublistBhat is, when &IST is evaluated, each
element of the list isvaluated in a list contd, and the resulting listalue is
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interpolated intd.IST just as if each indgidual element were a memberld§T. Thus
arrays and hashes lose their identity Insr—the list

(@foo,@bar,&SomeSub,%glarch)

contains all the elements @foo followed by all the elements @bar, followed by

all the elements returned by the subroutine named SomeSub called in a ligt conte
followed by the ky/value pairs ofbglarch . To make a ist reference that do@soT
interpolate, see theerlref manpage.

The null list is represented by (terpolating it in a list has nofett. Thus((),(),())
is equialent to (). Similarly, interpolating an array with no elements is the same as if
no array had been interpolated at that point.

A list value may also be subscripteddlit rormal array You must put the list in
parentheses tovaid ambiguity For example:

# Stat returns list value.
$time = (stat($file))[8];

# SYNTAX ERROR HERE.
$time = stat($file)[8]; # OOPS, FORGOT PARENTHESES

# Find a hex digit.

$hexdigit = ('a’,’b’,’c’,’d’,’e’,'f')[$digit-10];

# A "reverse comma operator".

return (pop(@foo),pop(@f00))[0];
You may assign taindef in a list. This is useful for threing avay some of the
return \alues of a function:

($dev, $ino, undef, undef, $uid, $gid) = stat($file);

Lists may be assigned to if and only if each element of the ligastteassign to:

($a, $b, $c) = (1, 2, 3);

($map{red’}, $map{blue’}, $map{'green’}) = (0x00f, 0x0f0, OxfO0);
Array assignment in a scalar caxtteeturns the number of elements produced by the
expression on the right side of the assignment:

$x = (($foo,$bar) = (3,2,1)); # set$xto 3, not 2

$x = (($foo,$bar) = f()); # set $x to f()'s return count

This is \ery handy when you ant to do a list assignment in a Boolean cxnte
because most list functions return a null list when finished, which when assigned pro-
duces a 0, which is interpretedrag SE.

The final element may be an array or a hash:
($a, $b, @rest) = split;
my($a, $b, %rest) = @_;

You can actually put an array or hastyamere in the list, it the first one in the list
will soak up all the &lues, and arthing after it will get a null &lue. Thismay be
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useful in docal() or my()
A hash literal contains pairs oéles to be interpreted aseykend a \alue:

# same as map assignment above
%map = (‘'red’,0x00f, blue’,0x0f0,'green’,0xf00);

While literal lists and named arrays are usually interchangeables, thiathe case for
hashes. Justecause you can subscript a liglue like a rormal array does not mean
that you can subscript a lishlue as a hastLikewise, hashes included as parts of
other lists (including parameters lists and return lists from functiowsyslflatten out
into key/value pairs.That's why it's good to use references sometimes.

It is often more readable to use tire operator betweenegy/value pairs.The=> oper
ator is mostly just a more visually distin@is/nonym for a comma, dit it also
arranges for its left-hand operand to be interpreted as a stifritys-a tarevord that
would be a lgd identifier This males it nice for initializing hashes:

%map = (
red => O0xO0O0f,
blue =>  0x0f0,
green => 0xf00,
)i
or for initializing hash references to be used as records:
$rec ={
witch => 'Mable the Merciless’,
cat => 'Fluffy the Ferocious’,
date => '10/31/1776’,
2

or for using call-by-named-parameter to complicated functions:
$field = $query->radio_group(

name => 'group_name’,

values =>  ['eenie’,’meenie’,’ minie’],
default => 'meenie’,

linebreak => true’,

labels => \%labels

);

Note that just because a hash is initialized in that order doesanh that it comes out
in that order See thesort entry in theperlfuncmanpage forxamples of har to
arrange for an output ordering.

Typeglobs and Filehandles

Perl uses an internal type callet/paglobto hold an entire symbol table entr{he
type prefix of a typglob is a[] because it represents all typéshis used to be the pre-
ferred way to pass arrays and hashes by reference into a funaitampbthat we hae
real references, this is seldom needed.

The main use of tyggobs in modern Perl is create symbol table alia3éss assign-
ment:

3rd Berkeley Distribution perl5.005, path 02 PERLDATA (1)-9



PERLDATA (1) Ferl Programmes Refelence Guide PERLDATA(1)

(this = Ohat;

makes$this an alias fo$that , @this an alias for@that , %this an alias for
%that , &this an alias for &that, etdViuch safer is to use a referencrhis:

local [Here::blue =\$There::green;

temporarily maks$Here::blue  an alias fo$There::green , but doesrt make
@Here::blue an alias fo@There::green , or %Here::blue an alias for
%There::green , efc. Sedhe section oisymbol &blesin theperimodmanpage for
more examples of this.Strange though this may seem, this is the basis for the whole
module import/gport system.

Another use for typgobs is to to pass filehandles into a function or to creatidites
handles. Ilfyou need to use a tygleb to sae avay a filehandle, do it thisay:

$th= [BTDOUT;

or perhaps as a real referenceg likis:
$th=\ [BSTDOUT;

See thegerlsubmanpage forxamples of using these as indirect filehandles in func-
tions.

Typeglobs are also aay to create a local filehandle using kbeal() operator These
last until their block isxdted, lut may be passed backor example:

sub newopen {
my $path = shift;
local [FH; # notmy!
open (FH, $path) or return undef;
return  [FH;

$th = newopen('/etc/passwd’);

Now that we hae the [foo{ THING} notation, typglobs arert used as much for file-
handle manipulations, although yf¥@ still needed to pass branduiiéle and direc-
tory handles into or out of functions. Tralbecausé HANDLE{ IO} only works if
HANDLE has already been used as a hantiieother words,[FH can be used to create
new symbol table entries,ut [foo{ THING} cannot.

Another vay to create angmous filehandles is with th®::Handle module and its

ilk. Thesemodules hee the adantage of not hiding diérent types of the same name
during thelocal(). See the bottom of thepen() entry in theperlfuncmanpage for
an example.

See thegerlrefmanpage, thperlsubmanpage, and the section ymbol @blesin the
perlmodmanpage for more discussion on tyjods and théfoo{ THING} syntax.
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