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NAME

perlfunc — Perl builtin functions
DESCRIPTION

The functions in this section can sems érms in an xpression. Thefall into two major catgories:

list operators and named unary operatofhese differ in their precedence relationship with a
following comma. (See the precedence table in perlop.) List operatersntak than one gument,
while unary operators canves take more than one gument. Thusa comma terminates theg@rment

of a unary operatpbut merely separates the arguments of a list oper&tamary operator generally
provides scalar context to its argument, while a list operator magder@ither scalar or list conts

for its aguments. Ifit does both, scalar arguments come first and list argumentvfathal there can
only ever be e such list ggjument. Br instancesplice  has three scalar arguments followed by a
list, whereagiethostbyname  has four scalar arguments.

In the syntax descriptions that folp list operators that expect a list (and \pde list context for
elements of the list) are shown witt8T as an aggument. Sucla list may consist of gncombination
of scalar arguments or list values; the list values will be included in the list as if eadlduabi
element were interpolated at that point in the list, forming a longer single-dimensionallist v
Commas should separate literal elements of tB&

Any function in the list bele may be used either with or without parentheses aroundgtsramts.

(The syntax descriptions omit the parentheses.) If you use parentheses, the simple but occasionally
surprising rule is this: llookslike a unction, therefore iis a function, and precedence dodsnatter.
Otherwise it5 a st operator or unary operat@nd precedence does matt&hitespace between the
function and left parenthesis dodstdunt, so sometimes you need to be careful:

print 1+2+4; # Prints 7.
print(1+2) + 4; # Prints 3.
print (1+2)+4; # Also prints 3!
print +(1+2)+4; # Prints 7.
print ((1+2)+4); # Prints 7.

If you run Perl with thaise warnings  pragma, it can warn you about thisor example, the third
line abave produces:

print (...) interpreted as function at - line 1.
Useless use of integer addition in void context at — line 1.

A few functions tak no aguments at all, and therefore work as neither unary nor list operdtoese
include such functions asme and endpwent . For example, time+86_400 always means
time() + 86_400

For functions that can be used in either a scalar or list context, nonalfaiftire is generally indicated
in scalar context by returning the undefined value, and in list context by returning the empty list.

Remember the folleing important rule: There iso rule that relates the behavior of an expression in
list context to its behavior in scalar context, or viegsa. Itmight do two totally different things.
Each operator and function decides which sortadfiey would be most appropriate to return in scalar
contxt. Someoperators return the length of the list that woulgehbeen returned in list conte
Some operators return the first value in the list. Some operators return the last value in Soenlést.
operators return a count of successful operations. In genesatjdhghat you want, unless youant
consisteng.

A named array in scalar context is quite different from whadld at first glance appear to be a list in
scalar contet. You cant get a list like (1,2,3) into being in scalar context, because the compiler
knows the contet at compile time. It would generate the scalar comma operator there, not the list
concatenation version of the comma. That means it waes adist to start with.

In general, functions in Perl that seras wappers for system callsgyscalls’) of the same name (I
chown(2), fork (2), closedir(2), etc.) return true when theucceed andindef otherwise, as is usually
mentioned in the descriptions belo This is different from the C interfaces, which returh on
failure. Exceptiongo this rule includewait , waitpid , and syscall . System calls also set the
special$! variable on &ilure. Otherfunctions do not, except accidentally.

Extension modules can also hook into the Perl parser to definekines of leyword-headed
expression. Thesenay look like functions, but may also look completely fdient. Thesyntax

perl v5.26.0 2018-06-12 1


https://man.m.sourcentral.org/ubuntu1710/1+perlfunc

Ubuntu 17.10 (Artful Aardvark) man.m.sourcentral.org

PERLFUNC(1) PerProgrammers Reference Guide PERLFUNC(1)

following the leyword is defined entirely by thexgnsion. If you are an implementorsee
“PL_keyword_plugin’ in perlapi for the mechanisnif you are using such a module, see the module’
documentation for details of the syntax that it defines.

Pel Functions by Category
Here are Pen functions (including things that look &kfunctions, lilke ssme leywords and named
operators) arranged by categoS8ome functions appear in more than one place.

Functions for SCALARSs or strings
chomp, chop, chr, crypt , fc , hex, index , Ic , Icfirst , length | oct , ord , pack,
g/l ,qq/l ,reverse ,rindex ,sprintf ,substr ,tr/// ,uc,ucfirst vyl

fc is available only if the"fc" feature is enabled or if it is preéid with CORE::. The "fc"
feature is enabled automatically witluse v5.16  (or higher) declaration in the current scope.

Regular expressions and pattern matching
m// ,pos, qr// ,quotemeta ,s/// ,split ,study

Numeric functions
abs, atan2 , cos, exp, hex, int ,log ,oct ,rand ,sin ,sqrt ,srand

Functions for rea@ARRAYs
each, keys , pop, push, shift ,splice ,unshift ,values

Functions for list data
grep ,join , map, qw// ,reverse ,sort ,unpack

Functions for rea%oHASHes
delete ,each,exists ,keys,values

Input and output functions

binmode , close , closedir , dbmclose , dbmopen, die , eof, fileno , flock |,
format , getc , print , printf | read , readdir , readline , rewinddir , say, seek,
seekdir , select , syscall , sysread , sysseek , syswrite , tell , telldir ,

truncate ,warn, write

say is avalable only if the"say" feature is enabled or if it is prefixed wi@ORE::. The
"say" feature is enabled automatically witluse v5.10  (or higher) declaration in the current
scope.

Functions for fixed-length data or records
pack , read , syscall ,sysread ,sysseek ,syswrite ,unpack ,vec

Functions for filehandles, files, or directories
=X, chdir , chmod, chown, chroot , fcntl , glob ,ioctl ,link ,Istat , mkdir , open,
opendir , readlink , rename, rmdir , select , stat , symlink , sysopen , umask,
unlink , utime

Keywords related to the control floof your Perl program

break , caller , continue , die , do, dump, eval , evalbytes , exit , _FILE
goto, last , _ LINE__ , next, __PACKAGE , redo, return , sub, __SUB |,
wantarray

break is available only if you enable thexperimental'switch"  feature or use thEORE::
prefix. The"switch" feature also enables thefault , given andwhen statements, which
are documented in “Switch Statemeht& perlsyn. The "switch” feature is enabled
automatically with ause v5.10 (or higher) declaration in the current scope. In Perl v5.14 and
earlier,continue required the'switch"  feature, lile the other kywords.

evalbytes is only aailable with the"evalbytes" feature (see feature) or if predk with
CORE::. __SUB__ is only aailable with the"current_sub" feature or if prefixed with
CORE::. Both the"evalbytes" and "current_sub" features are enabled automatically

with ause v5.16  (or higher) declaration in the current scope.

Keywords related to scoping
caller ,import ,local ,my,our,package ,state ,use

state is available only if the"state" feature is enabled or if it is prefixed witORE::. The

O]
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"state"  feature is enabled automatically withuae v5.10 (or higher) declaration in the
current scope.

Miscellaneous functions
defined ,formline ,lock , prototype ,reset ,scalar ,undef

Functions for processes and process groups
alarm , exec, fork , getpgrp , getppid , getpriority , kil , pipe , qgx// ,
readpipe , setpgrp , setpriority , Sleep , system , times , wait , waitpid

Keywords related to Perl modules
do, import , no, package , require , use

Keywords related to classes and object-orientation
bless , dbmclose , dbmopen, package , ref ,tie ,tied ,untie ,use

Low-level socket functions
accept , bind , connect , getpeername , getsockname , getsockopt |, listen |, recv ,
send, setsockopt , shutdown , socket , socketpair

System V interprocess communication functions
msgctl , msgget, msgrcv , msgsnd, semctl , semget, semop, shmctl , shmget,
shmread , shmwrite

Fetching user and group info
endgrent , endhostent , endnetent , endpwent , getgrent , getgrgid , getgrnam |,
getlogin , getpwent , getpwnam, getpwuid , setgrent , setpwent

Fetching network info

endprotoent , endservent , gethostbyaddr , gethostbyname , gethostent
getnetbyaddr getnetbyname getnetent getprotobyname
getprotobynumber getprotoent getservbyname getservbyport

getservent |, sethostent ,setnetent |, setprotoent , Setservent

Time-related functions
gmtime , localtime , time , times

Non-function leywords
and, AUTOLOADBEGIN, CHECK cmp, CORE __DATA _, default , DESTROYelse ,
elseif ,elsif ,END __END_, eq, for , foreach , ge, given ,gt,if ,INIT ,le, It ,
ne, not , or , UNITCHECKunless ,until ,when, while , x, xor

Portability
Perl was born in Unix and can therefore access all common Unix system calls. In non-Unix
ervironments, the functionality of some Unix system calls may notviadable or details of the
awailable functionality may differ slightlyThe Perl functions affected by this are:

=X, binmode , chmod, chown, chroot , crypt , dbmclose , dbmopen, dump, endgrent |,
endhostent , endnetent , endprotoent , endpwent , endservent , exec, fcntl | flock
fork , getgrent , getgrgid , gethostbyname , gethostent , getlogin , getnetbyaddr

getnetbyname , getnetent , getppid , getpgrp , getpriority , getprotobynumber
getprotoent , getpwent , getpwnam, getpwuid , getservbyport , getservent
getsockopt , glob ,ioctl ,kill ,link ,Istat , msgctl , msgget, msgrcv , msgsnd, open,
pipe , readlink , rename, select , semctl , semget, semop, setgrent , sethostent
setnetent , setpgrp , setpriority , setprotoent , setpwent , setservent
setsockopt , shmctl , shmget, shmread, shmwrite , socket , socketpair , stat ,
symlink , syscall , sysopen , system , times , truncate , umask, unlink , utime , wait ,
waitpid

For more information about the portability of these functions, see perlport and w#iable platform-
specific documentation.

Alphabetical Listing of Perl Functions
—X FILEHANDLE
-X EXPR

[=]75:[8]
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—X DIRHANDLE
-X A file test, where X is one of the letters listed beld’his unary operator takes onegament,

perl v5.26.0

either a filename, a filehandle, or a dirhandle, and tests the associated file to see if something is
true about it. If the gument is omitted, test_, except for-t , which testsSTDIN. Unless
otherwise documented, it returtisfor true and' for false. Ifthe file doesn’exist or cant be
examined, it returnsindef and set$! (errno). Despitehe funry names, precedence is the same

as ay other named unary operatofhe operator may be wpiof:

-r File is readable by effective uid/gid.
-w File is writable by effective uid/gid.
-x File is executable by effective uid/gid.
-0 File is owned by effective uid.

-R File isreadable by real uid/gid.
-W File is writable by real uid/gid.
-X File is executable by real uid/gid.
-O File is owned by real uid.

-e File exists.
-z File has zero size (is empty).
-s File has nonzero size (returns size in bytes).

—f File is a plain file.
-d File is adirectory.
-l File is a symbolic link (false if symlinks aren't

supported by the file system).
-p File is a named pipe (FIFO), or Filehandle is a pipe.
-S File isasocket.
-b File s a block special file.
—c File is a character special file.
-t Filehandle is opened to a tty.

-u File  has setuid bit set.
—-g File  has setgid bit set.
-k File has sticky bit set.

-T File isan ASCIl or UTF-8 text file (heuristic guess).
-B File is a"binary" file (opposite of —T).

—-M Script  start time minus file modification time, in days.
—-A Same for access time.
—-C Same for inode change time (Unix, may differ for other

platforms)
Example:
while (<>) {
chomp;
next unless —f $_; # i gnore specials
#...
}

Note that-s/a/b/  does not do a geted substitution.Saying—exp($foo)  still works as
expected, howeer: only single letters following a minus are interpreted as file tests.

These operators arempt from the “looks like a unction rule” described abee. That is, an
opening parenthesis after the operator does not affactruzh of the following code constitutes

the agument. Putthe opening parentheses before the operator to separate it from code that
follows (this applies only to operators with higher precedence than unary operators, of course):
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—s($file) + 1024 # probably wrong; same as —s($file + 1024)
(-s $file) + 1024 # correct

perl v5.26.0

The interpretation of the file permission operatars—-R, —w, -W —x, and —X is by default based

solely on the mode of the file and the uids and gids of the iibere may be other reasons you
cant actually read, write, or>ecute the file: for gample network filesystem access controls,
ACLs (access control lists), read-only filesystems, and unrecognxeedta&ble formats.Note

that the use of these six specific operators to verify if some operation is possible is usually a
mistake, because it may be open to race conditions.

Also note that, for the superuser on the local filesystems;rthe R, —w, and —Wtests alvays
return 1, and-x and—X return 1 if ay execute bit is set in the mode. Scripts run by the superuser
may thus need to do #tat to determine the actual mode of the file, or temporarily set their
effective ud to something else.

If you are using £Ls, there is a pragma callditetest that may produce more accurate
results than the bargat mode bits. When undarse filetest 'access' , the abwe-
mentioned filetests test whether the permission can(not) be granted usitgdahg?) family of
system calls. Also note that th& and—X tests may under this pragma return truendf there
are no gecute permission bits set (noryaextra execute permission 8Ls). Thisstrangeness is
due to the underlying system calls’ definitions. Note also that, due to the implementatsmn of

filetest 'access' , the _ special filehandle an’t cache the results of the file tests when
this pragma is in &ct. Readthe documentation for thdiletest pragma for more
information.

The -T and-B tests work as follws. Thefirst block or so of the file is examined to see if it is
valid UTF-8that includes non-ASCII characters. If sos &—T file. Otherwisethat same portion
of the file is examined for odd characters such as strange control codes or characters with the high
bit set. If more than a third of the characters are strangea #B file; otherwise its a-T file.
Also, ary file containing a zero byte in the examined portion is considered a binar(Ifile.
executed within the scope of a useAlocale which inclut€s CTYPE odd characters are
anything that isnt a printable nor space in the current local#.>-T or -Bis used on a filehandle,
the currentio buffer is examined rather than the first blodoth —T and-B return true on an
empty file, or a file aEOFwhen testing a filehandle. Because youehta read a file to do theT
test, on most occasions you want to usef aagpinst the file first, as imext unless —f

$file && - T $file

If any of the file tests (or either thetat or Istat operator) is gien the special filehandle
consisting of a solitary underline, then the stat structure of thdopeefile test (orstat
operator) is used, saving a system call. (This doesork with —t , and you need to remember
thatlstat and-Il leave values in the stat structure for the symbolic link, not the real file.)
(Also, if the stat bffer was filled by arstat call, =T and-B will reset it with the results of
stat ). Example:

print "Can do\n" if -r$a || -w _ || -x _;

stat($filename);

print "Readable\n" if —r _;
print "Writable\n" if -w _;
print "Executable\n" if —x _;
print "Setuid\n” if —u _;
print "Setgid\n" if -g _;
print "Sticky\n" if -k _;

print "Text\n" if =T _;

print "Binary\n" if -B _;

As of Perl 5.10.0, as a form of purely syntacticasugou can stack file test operators, in ayw
that—f —w —x $file is equvalent to-x $file && -w _ && —f _ . (This is only fincy

syntax: if you use the return value f $file as an argument to another filetest operaior
special magic will happen.)

Portability issues: “~X'in perlport.
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To avoid confusing veuld-be users of your code with mysterious syntax errors, put sometheng lik
this at the top of your script:

use 5.010; # so f iletest ops can stack

absVALUE
abs Returns the absolute value of itpuanent. IfVALUE is omitted, use$_.

acceptNEWSOCKET,GENERICSOCKET
Accepts an incoming socket connect, justaasep{2) does. Returns the packed address if it
succeeded, false otherwise. See tkan®le in ‘Sockets: Client/Server Communication’n
perlipc.

On systems that support a close-aredlag on files, the flag will be set for the newly opened file
descriptoras dtermined by the value 8fF . See “$"F” in perlvar.

alarmSECONDS

alarm
Arranges to hee aSIGALRM delivered to this process after the specified number afclock
seconds has elapsetf. SECONDSIs not specified, the value stored$n is used. (On some
machines, unfortunatelthe elapsed time may be up to one second less or more than you specified
because of he seconds are counted, and process scheduling may delay trerydefithe signal
even further.)

Only one timer may be counting at ondeach call disables the previous timard an agument
of 0 may be supplied to cancel the yimus timer without starting a meone. Thereturned alue
is the amount of time remaining on the previous timer.

For delays of finer granularity than one second, the Time::HiRes module (frai, and starting
from Perl 5.8 part of the standard distribution)yidesualarm . You may also use Peslfour-
argument version ofelect leaving the first three guments undefined, or you might be able to
use thesyscall interface to accessetitimen(2) if your system supports it. See perlfaq8 for
details.

It is usually a mistak to intermix alarm andsleep calls, becaussleep may be internally
implemented on your system wigdlharm .

If you want to usalarm to time out a system call you need to useweal /die pair You cant
rely on the alarm causing the system call to fail \Bithset toEINTR because Perl sets up signal
handlers to restart system calls on some systdisfg eval /die always works, modulo the
caveats gven in “Signals’ in perlipc.

eval {
local $SIG{ALRM} = sub { die "alarm\n" }; # NB: \n required
alarm $timeout;
my $nread = sysread $socket, $buffer, $size;
alarm 0;
g
if (@) {
die unless $@ eq "alarm\n"; # propagate unexpected errors
# timed out
}
else {
# didn't
}

For more information see perlipc.

Portability issues: “alarmin perlport.

atan2 Y, X
Returns the arctangent of Y/X in the range —Frito

For the tangent operation, you may use kath::Trig::tan function, or use theafmiliar
relation:

O]
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sub tan { sin($_[0]) / cos($_[0]) }

The return value foatan2(0,0) is implementation-defined; consult yoatan2(3) manpage
for more information.

Portability issues: “atan2in perlport.

bind SOCKET,NAME

Binds a netwrk address to a socket, just liad(2) does. Returns true if it succeedealsé
otherwise. NAME should be a packed address of the appropriate type for thetsd®&ethe
examples in “Sockets: Client/Server Communicatiamperlipc.

binmodeFILEHANDLE, LAYER
binmodeFILEHANDLE

perl v5.26.0

Arranges forFILEHANDLE to be read or written irfdinary” or ‘‘text” mode on systems where
the run-time libraries distinguish between binary and text fileFILEHANDLE is an epression,
the value is taken as the name of the filehan&eturns true on success, otherwise it returns
undef and set$! (errno).

On some systems (in generalS-and Wndows-based system&jnmode is necessary when
you're not working with a te file. For the sak of portability it is a good idea alys to use it
when appropriate, and v to use it when it isrt’appropriate. Alsopeople can set their I/O to be
by default UTF8-encoded Unicode, not bytes.

In other words: rgardless of platform, useinmode on binary data, li& images, for example.

If LAYER is present it is a single stringtbmay contain multiple directs. Thedirectives dter
the behaviour of the filehandlé/hen LAYER is present, using binmode on «ttdéile males
sense.

If LAYER is omitted or specified asaw the filehandle is made suitable for passing binary data.
This includes turning éfpossible CRLF translation and marking it as bytes (as opposed to
Unicode characters)Note that, despite what may be implied Rrogramming erl” (the Camel,

3rd edition) or elsshere,:raw is not simply the iwverse of:crif . Other layers that wuld
affect the binary nature of the stream atso disabled. Se®erllO, perlrun, and the discussion
about thePERLIO environment variable.

The:bytes ,:crlf ,:utf8 , and ary other directves of the form:... , are called I/Olayers
The open pragma can be used to establish default 1/O layers.

The LAYERparameter of thdi nnode function is described aSDISCIPLINE” in “Programming
Perl, 3rd Edition”. However, since the publishing of this book, by many knownGeamellil”, the
consensus of the naming of this functionality hawedofrom ‘discipline” to “‘layer”. All
documentation of this veion of Perl thezfore refers to ‘layers” rather than to ‘tisciplines”.
Now ba& to the reqularly scheduled documentation...

To mark FILEHANDLE asUTF-8,use:utf8 or :encoding(UTF-8) . :utf8 just marks the
data asUTF-8 without further checking, whileencoding(UTF-8) checks the data for
actually being validUTF-8. More details can be found in PerllO::encoding.

In generalbinmode should be called aftespen but before any 1/0 is done on the filehandle.
Calling binmode normally flushes anpending luffered output data (and perhaps pending input
data) on the handle. Anxeeption to this is theencoding layer that changes the deft
character encoding of the handi€he :encoding layer sometimes needs to be called in mid-
stream, and it doednflush the stream:encoding also implicitly pushes on top of itself the
:utf8  layer because internally Perl operates on UTF8—encoded Unicode characters.

The operating system, devicewadrs, C libraries, and Perl run-time system all conspire to let the
programmer treat a single charactén X as he line terminatqrirrespectie d external
representation. Omary operating systems, the nagitext file representation matches the internal
representation, but on some platforms thiemal representation & is made up of more than
one character.

All variants of Unix, MacOS (old and new), and Stream_LF files\o¥S use a single character to
end each line in the external representation of teeh(though that single characterGaRRIAGE
RETURN on old, pre-Darwin fleors of MacOS, and isLINE FEED on Unix and mosYMS files).
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In other systems l&0S/2, DOSand the various flars of MS-Wndows, your program sees\ia
as a simplécJ , but whats gored in text files are the twcharacterdcM\cJ . That means that if
you dont usebinmode on these systemgM\cJ sequences on disk will be a@nted to\n on
input, and ap\n in your program will be corerted back tdcM\cJ on output. This is what you
want for text files, but it can be disastrous for binary files.

Another consequence of usibjnmode (on some systems) is that special end-of-file @k
will be seen as part of the data stredror systems from the Microsoft family this means that, if
your binary data contaittZ , the I/O subsystem will gaxd it as the end of the file, unless you
usebinmode .

binmode is important not only foreadline  and print operations, but also when using
read , seek , sysread , syswrite andtell (see perlport for more detailspee theb/ and
$\ variables in perlvar for he to manually set your input and output line-termination sequences.

Portability issues: “binmodein perlport.

blessREF,CLASSNAME
blessREF

This function tells the thingy referenced BgF that it is nev an dject in theCLASSNAME
package. HCLASSNAME is omitted, the current package is used. Becaudess is often the
last thing in a constructoit returns the reference for ammience. Alays use the ta-argument
version if a denved dass might inherit the method doing the blessiBge perlobj for more about
the blessing (and blessings) of objects.

Consider alays blessing objects in CLAS@WIESs that are mixed case. Namespaces with all
lowercase names are considered reskrfor Perl pragmas. Builtin typesveadl uppercase
names. @ prevent confusion, you may wish toweid such package names as wéllake aure that
CLASSNAME is a true value.

See “Perl Modules$in perimod.

break

Break out of ayiven block.

break is available only if the"switch"  feature is enabled or if it is prefixed wWi@ORE:: .
The "switch"  feature is enabled automatically wittuge v5.10  (or higher) declaration in
the current scope.

callerEXPR
caller

perl v5.26.0

Returns the conge of the current pure perl subroutine call. In scalar context, returns thescaller’
package name if theiie a caller (that is, if we're in a subroutine eval orrequire ) and the
undefined value otherwise. callerveereturnsXs subs and theare skipped. The next pure perl
sub will appear instead of thS sub in callers return \alues. Inist context, caller returns

#0 1 2
my ($package, $filename, $line) = caller;

With EXPR, it returns some extra information that the ulgdper uses to print a stack tracehe
value of EXPRindicates hav mary call frames to go back before the current one.

# 0 1 2 3 4
my ($package, $filename, $line, $subroutine, $hasargs,

# 5 6 7 8 9 10
$wantarray, $evaltext, $is_require, $hints, $hitmask, $hinthash)
= caller($i);

Here,$subroutine s the function that the caller called (rather than the function containing the
caller). Notethat $subroutine  may be(eval) if the frame is not a subroutine call, but an
eval . In such a case additional elemengevaltext and $is_require are set:
$is_require is true if the frame is created byrequire  or use statement$evaltext
contains the text of theval EXPR statement. Imarticular for aneval BLOCK statement,
$subroutine s (eval) , but $evaltext is undefined. (Note also that eagte statement
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creates arequire  frame inside aneval EXPR frame.) $subroutine may also be
(unknown) if this particular subroutine happens tovbdeen deleted from the symbol table.
$hasargs is true if a ne instance of@ was st up for the frame$hints and $hitmask
contain pragmatic hints that the calleasvcompiled with.$hints  corresponds t&H, and
$bitmask corresponds t&{"WARNING_BITS} . The $hints and $bhitmask values are
subject to change between versions of Perl, and are not meant for external use.

$hinthash is a reference to a hash containing thki® of%"H when the caller was compiled,
orundef if % "Hwas enpty. Do not modify the alues of this hash, as there the actual alues
stored in the optree.

Furthermore, when called from within tB& package in list context, and with an argument, caller
returns more detailed information: it sets the lmtiable @DB::args to be the arguments with
which the subroutine wasvioked.

Be awvare that the optimizer might hia gotimized call frameswaay beforecaller  had a chance
to get the information. That means ticatler(N) might not return information about the call
frame you expect it to, fdl > 1. In particular, @DB::args might hare information from the
previous timecaller  was called.

Be avare that setting@DB::args is best efort, intended for debugging or generating backtraces,
and should not be relied upon. In particusr@_contains aliases to the callegrguments, Perl
does not tak a ®py of @, so @DB::args will contain modifications the subroutine makes to
@ _or its contents, not the original values at call tin@DB::args , like @, does not hold
explicit references to its elements, so under certain cases its elementsvedégduame freed and
reallocated for other variables or temporarglues. Finally a sde efect of the current
implementation is that the effects sliift @ cannormally be undone (but ngtop @_ or
other splicing,and not if a reference t@@_ has been tan, and subject to the caat about
reallocated elements), ®@DB::args is actually a hybrid of the current state and initial state of
@ . Buyer bavare.

chdir EXPR

chdir FILEHANDLE

chdir DIRHANDLE

chdir
Changes the arking directory toEXPR, if possible. If EXPRis omitted, changes to the directory
specified by ENV{HOME} if set; if not, changes to the directory specifiedbENV{LOGDIR}.
(Under VMS, the \ariable SENV{'SYS$LOGIN'} is also checked, and used if it is self)
neither is setchdir does nothing andafls. Itreturns true on success, false otherwise. See the
example undedie .

On systems that suppdahdir (2), you may pass a filehandle or directory handle as therant.
On systems that darsupportfchdir (2), passing handles raises an exception.

chmodLIST
Changes the permissions of a list of fil@he first element of the list must be the numeric mode,
which should probably be an octal numhbeerd which definitely shoulahot be a string of octal
digits: 0644 is okay but "0644" is not. Returns the number of files successfully chan@ed
alsooct if all you have is a $ring.

my $cnt = chmod 0755, "foo", "bar";

chmod 0755, @executables;

my $mode = "0644"; chmod $mode, "foo"; # | Il sets mode to
# ——w————-r-T

my $mode = "0644"; chmod oct($mode), "foo"; # this is better

my $mode = 0644;  chmod $mode, "foo"; # t his is best

On systems that suppdathmod2), you may pass filehandles among the files. On systems that
don't supportfchmod2), passing filehandles raises aeaption. Filehandlemust be passed as
globs or glob references to be recognized;wards are considered filenames.
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open(my $fh, "<", "foo");
my $perm = (stat $th)[2] & 07777;
chmod($perm | 0600, $fh);

You can also import the symbol _I* constants from thEcntl module:

use Fentl gw( :mode );
chmod S_IRWXU|S_IRGRP|S_IXGRP|S_IROTHI|S_IXOTH, @executables;
# | dentical to the chmod 0755 of the example above.

Portability issues: “chmodin perlport.

chompVARIABLE

chomp(LIST)

chomp
This safer version athop removes any trailing string that corresponds to the current valug/of
(also known a$INPUT_RECORD_SEPARATORthe English  module). Itreturns the total
number of characters rewenl from all its aguments. I8 dten used to rem@ the newline from
the end of an input record when you're worried that the final record may be missinglitene
When in paragraph mod&/(= " ), it removes dl trailing newlines from the string. When in
slurp mode $/ = undef ) or fixed-length record mode$( is a reference to an integer or the
like; see perlar), chomp won't remove awything. If VARIABLE is omitted, it chomps$ .
Example:

while (<>) {
chomp; # avoid \n on last field
my @array = split(/:/);
# ..

}

If VARIABLE is a hash, it chomps the haskalues, it not its leys, resetting theach iterator in
the process.

You can actually chomp anything thatn alue, including an assignment:

chomp(my $cwd = "pwd’);
chomp(my $answer = <STDIN>);

If you chomp a list, each element is chomped, and the total number of characteredremo

returned.
Note that parentheses are necessary whemeyohbmping anything that is not a simpéeiable.
This is becausehomp $cwd = "pwd; is interpreted agchomp $cwd) = pwd’; ,
rather than ashomp( $cwd = "pwd’ ) which you might gpect. Similarly chomp $a,
$b is interpreted ashomp($a), $b  rather than ashomp($a, $b)

ChopVARIABLE

chop(LIST)

chop

Chops of the last character of a string and returns the character chopésdmuch more
efficient thans/.$//s because it neither scans nor copies the strihyARIABLE is omitted,
chops$_. If VARIABLE is a hash, it chops the hashkalues, bt not its leys, resetting theach
iterator in the process.

You can actually chop anything thatan /alue, including an assignment.
If you chop a list, each element is chopped. Only the value of thehlagtis returned.

Note that chop returns the last characterTo return all but the last characteuse
substr($string, 0, —1)

See alsa@homp.

chownLIST
Changes the owner (and group) of a list of fil@ke first two dements of the list must be the
numericuid and gid, in that orderA value of -1 in either position is interpreted by most systems
to leave that value unchanged. Returns the number of files successfully changed.

[=]75:[8]
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my $cnt = chown $uid, $gid, 'foo', 'bar’;
chown $uid, $gid, @filenames;

On systems that suppdahown(2), you may pass filehandles among the files. On systems that
don't supportfchown(2), passing filehandles raises aweaption. Filehandlemust be passed as
globs or glob references to be recognized;wards are considered filenames.

Heres an @ample that looks up nonnumeric uids in the passwd file:

print "User: ";

chomp(my $user = <STDIN>);
print "Files: ";

chomp(my $pattern = <STDIN>);

my ($login,$pass,$uid,$gid) = getpwnam($user)
or die "$user not in passwd file";

my @ary = glob($pattern); # expand filenames
chown $uid, $gid, @ary;

On most systems, you are not allowed to change wreership of the file unless you're the
superuserdthough you should be able to change the group yooagour secondary groupOn
insecure systems, these restrictions may be relaxgadhis is not a portable assumptio®n
POSIXsystems, you can detect this condition this way:

use POSIX qw(sysconf PC_CHOWN_RESTRICTED);
my $can_chown_giveaway = ! sysconf( PC_CHOWN_RESTRICTED);

Portability issues: “chownin perlport.

chrNUMBER
chr Returns the character represented by tha¥BER in the character set-or example,chr(65)
is"A" in eitherASCII or Unicode, and chr(0x263a) is a Unicode synibece.

Negative walues gie the Unicode replacement charactehr (Oxfffd)), except under the bytes
pragma, where thewweight bits of the value (truncated to an integer) are used.

If NUMBER is omitted, use$ .
For the reverse, userd .

Note that characters from 128 to 255 (inalgsiare by default internally not encoded @$F-8
for backward compatibility reasons.

See perlunicode for more about Unicode.

chrootFILENAME

chroot
This function vorks like the system call by the same name: it makes the named directorymthe ne
root directory for all further pathnames that begin withlay your process and all its childre(it
doesnt change your current working directomyhich is unafiected.) ©r security reasons, this
call is restricted to the superuséf FILENAME is omitted, does ehroot to$ .

NOTE: It is good security practice to dohdir("/") (chdir to the root directory)
immediately after @hroot

Portability issues: “chroaotin perlport.

closeFILEHANDLE

close
Closes the file or pipe associated with the filehandle, flushas thgfers, and closes the system
file descriptor Returns true if those operations succeed and if no error was reporteyl Pgrid0@
layer Closes the currently selected filehandle if the argument is omitted.

You don't haveto closeFILEHANDLE if you are immediately going to do anothmwen on it,
becaus@pen closes it for you.(Seeopen.) However, an explicit close on an input file resets
the line counterd. ), while the implicit close done lgpen does not.
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If the filehandle came from a piped opelose returns false if one of the other syscallgoimed
fails or if its program exits with non-zero statu$the only problem was that the programited
non-zero$! will be set to0. Closing a pipe also waits for the procegscaiting on the pipe to
exit—in case you wish to look at the output of the pipe afieds— andmplicitly puts the it
status value of that command ir§i® and${"CHILD_ERROR_NATIVE} .

If there are multiple threads runninglose on a filehandle from a piped open returns true
without waiting for the child process to terminate, if the filehandle is still open in another thread.

Closing the read end of a pipe before the process writing to it at the other end is done writing
results in the writer receiving QIGPIPE. If the other end cahhandle that, be sure to read all the
data before closing the pipe.

Example:
open(OUTPUT, '|sort >foo") # pipe to sort
or die "Can't start sort: $!";
#... # print stuff to output
close OUTPUT # wait for sort to finish

or warn $! ? "Error closing sort pipe: $!"
. " Exit status $? from sort";
open(INPUT, 'foo") # get sort's results
or die "Can't open ‘'foo’ for input: $!";

FILEHANDLE may be anxgression whose value can be used as an indirect filehandle, usually the
real filehandle name or an autovivified handle.

closedirDIRHANDLE
Closes a directory opened bgendir and returns the success of that system call.

connectSOCKET,NAME
Attempts to connect to a remote setkust like connec{2). Returngrue if it succeededafse
otherwise. NAME should be a paekl address of the appropriate type for the sbclSeethe
examples in “Sockets: Client/Server Communicatiamperlipc.

continueBLOCK

continue
When followed by aBLOCK, continue is actually a flav control statement rather than a
function. If there is acontinue  BLOCK attached to &BLOCK (typically in a while or
foreach ), it is always executed just before the conditional is about to Bauated again, just
like the third part of dor loop in C. Thus it can be used to increment a loop variabien ehen
the loop has been continued via thext statement (which is similar to the ntinue
statement).

last , next ,orredo may appear within eontinue  block;last andredo behae & if they
had been>ecuted within the main blockSo will next , but since it will execute acontinue
block, it may be more entertaining.

while (EXPR) {
### redo always comes here
do_something;
} ¢ ontinue {
### next always comes here
do_something_else;
# t hen back the top to re-check EXPR
}

### last always comes here

Omitting thecontinue  section is equilent to using an empty one, logically enoughnsat
goes directly back to check the condition at the top of the loop.

When there is nBLOCK, continue is a function that falls through the curremhen or
default  block instead of iterating a dynamically enclosiiogeach or exiting a leically
enclosinggiven . In Perl 5.14 and earliethis form ofcontinue  was aly available when the
"switch"  feature was enabled. See feature dfavitch Statement§'in perlsyn for more
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information.

COSEXPR

cos Returns the cosine BXPR (expressed in radians). BXPRis omitted, takes the cosine $f.
For the inverse cosine operation, you may use khath::Trig::acos function, or use this
relation:

sub acos { atan2( sqrt(1 - $_[0] * $_[0]), $_[0] ) }
crypt PLAINTEXT,SALT

Creates a digest string exactlydilthe crypt(3) function in the C library (assuming that you
actually hae a vesion there that has not been extirpated as a potential munition).

crypt is a one-wy hash function.The PLAINTEXT and SALT are turned into a short string,
called a digest, which is returned. The sah@aINTEXT and SALT will always return the same
string, but there is no (kma) way to get the origind@LAINTEXT from the hash. Small changes
in thePLAINTEXT or SALT will result in large changes in the digest.

There is no decrypt function. This function isdl that useful for cryptograph(for that, look for
Cryptmodules on your nearlilyPAN mirror) and the namécrypt” is a hit of a misnomer Instead

it is primarily used to check if twpieces of t&t are the same without having to transmit or store
the text itself. An example is checking if a correct passws given. Thedigest of the passwd

is stored, not the password itself. The user types in a pasdshat iscrypt 'd with the same salt
as the stored digest. If thedwigests match, the password is correct.

When \erifying an existing digest string you should use the digest as the sadt (lik
crypt($plain, $digest) eq $digest ). TheSALT used to create the digest is visible
as part of the digesfThis ensuresrypt  will hash the ne string with the same salt as the digest.
This allows your code to evk with the standardrypt and with more exotic implementations.
In other words, assume nothing about the returned string itself nor abaunhoy bytes of SALT

may matter.

Traditionally the result is a string of 13 bytesotfirst bytes of the salt, followed by 11 bytes from
the sef./0-9A-Za-z] , and only the first eight bytes GLAINTEXT mattered. Butlternatve
hashing schemes (BkMD5), higher leel security schemes (lik C2), and implementations on
non-Unix platforms may produce different strings.

When choosing a mesalt create a random twcharacter string whose characters come from the
set [/0-9A-Za-Z] (like join ", (., ', 0.9, 'A.'Z,

'a'..'z")[rand 64, rand 64] ). This set of characters is just a recommendation; the
characters allowed in the salt depend solely on your systppt library, and Perl can’ restrict
what saltcrypt  accepts.

Heres an gample that makes sure that wheeruns this program knows their password:
my $pwd = (getpwuid($<))[1];
system "stty —echo";
print "Password: ";
chomp(my $word = <STDIN>);
print "\n";
system "stty echo";

if (crypt($word, $pwd) ne $pwd) {

die "Sorry..\n";
} else{
print "ok\n";

}

Of course, typing in your own password to whaeasks you for it is unwise.

Thecrypt function is unsuitable for hashing large quantities of data, not least of all because you
cant get the information back. Look at the Digest module for more robust algorithms.

If usingcrypt on a Unicode string (whicpotentiallyhas characters with codepoints ab@55),
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Perl tries to mai& nse of the situation by trying to downgrade (aycofp the string back to an
eight-bit byte string before callinggypt (on that cop). If that works, goodlf not, crypt dies
with Wide character in crypt

Portability issues: “crypt'in perlport.

dbmcloseHASH
[This function has been largely superseded bytiiee  function.]

Breaks the binding betweerbaM file and a hash.
Portability issues: “dbmcloseh perlport.

dbmoperHASH,DBNAME,MASK
[This function has been largely superseded byi¢hefunction.]

This binds adbm(3), ndbm(3), sdbm(3), gdbm(3), or Berleley DB file to a hash.HASH is the
name of the hash(Unlike normal open, the first argument isot a filehandle, gen though it
looks like ane). DBNAME is the name of the database (without ifie or .pagextension if agy).
If the database does noti®, it is created with protection specified MASK (as modified by the
umask). To prevent creation of the database if it dodsxist, you may specify ®ODE of 0, and
the function will return a false value if it carfiind an existing databasé. your system supports
only the oldeDBM functions, you may makanly onedbmopen call in your program. In older
versions of Perl, if your system had neiti@BM nor ndbm, callingdbmopen produced adtal
error; it nav falls back tesdbm(3).

If you dont havewrite access to thBBM file, you can only read hash variables, not set thEm.
you want to test whether you can write, either use file tests or try setting a dummy hash entry
inside areval to trap the error.

Note that functions such &e®ys andvalues may return huge lists when used orgabBM
files. You may prefer to use tleach function to iterate wer largeDBM files. Example:

# print out history file offsets
dbmopen(%HIST,'/usr/lib/news/history',0666);
while (($key,$val) = each %HIST) {

print $key, ' ="', unpack('L',$val), "\n";
}
dbmclose(%HIST);

See also AnyDBM_File for a more general description of the pros and cons @ritnesvdbm
approaches, as well as DB_File for a particularly rich implementation.

You can control whictDBM library you use by loading that library before you dhlinopen:

use DB_File;
dbmopen(%NS_Hist, "SENV{HOME}/.netscape/history.db")
or die "Can't open netscape history file: $!";

Portability issues: “dbmopehin perlport.

definedEXPR

defined
Returns a Boolean value telling whetl@PR has a value other than the undefinatligundef .
If EXPRis not present$_ is checked.

Many operations returmindef to indicate &ilure, end of file, system erraminitialized \ariable,
and other xceptional conditions. This function allows you to distinguisidef from other
values. (Asimple Boolean test will not distinguish amouagdef , zero, the empty string, and
"0" , which are all equallydise.) Notethat sinceundef is a valid scalarits presence doedn’
necessarilyindicate an exceptional conditiopop returnsundef when its argument is an empty
array,or when the element to return happens taibgef .

You may also uselefined(&func) to check whether subroutifienc has eer been defined.

The return value is unaffected byyaforward declarations ofunc . A subroutine that is not
defined may still be callable: its package mayehan AUTOLOADNethod that makes it spring
into existence the first time that it is called; see perlsub.
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Use ofdefined on aggrgaes (hashes and arrays) is no longer supported. It used to report
whether memory for that aggra@e had ger been allocated.You should instead use a simple test
for size:

if (@an_array) { print "has array elements\n" }
if (Yoa_hash) { print "has hash members\n" }

When used on a hash element, it tells you whetherale Vs defined, not whether theykexsts
in the hash. Usexists for the latter purpose.

Examples:

print if defined $switch{D};
print "$val\n" while defined($val = pop(@ary));
die "Can't readlink $sym: $!"
unless defined($value = readlink $sym);
sub foo { defined &$bar ? $bar->(@_) : die "No bar"; }
$debugging = 0 unless defined $debugging;

Note: Mary folks tend to werusedefined and are then surprised to digeothat the numbe®
and™ (the zero-length string) are, in fact, definedlres. Br example, if you say

"ab" =" Ja(.*)b/;

The pattern match succeeds &idis defined, although it matcheddthing”. It didn’t really fail
to match apthing. Ratherit matched something that happened to be zero charactersThigjis
all very abee-board and honestWhen a function returns an undefined valus, aih @mission
that it couldnt give you an honest answeBo you should uselefined only when questioning
the integrity of what you're trying to do. At other times, a simple comparisénoto™ is what
you want.

See alsaundef , exists |, ref .

deleteEXPR
Given an &pression that specifies an element or slice of a liedhte deletes the specified
elements from that hash so tletists on that element no longer returns true. Setting a hash
element to the undefined value does not renis key, but deleting it does; seaxists

In list context, returns the value calues deleted, or the last such element in scalarxdorithe
return lists length alvays matches that of the argument list: deleting non-existent elements returns
the undefined value in their corresponding positions.

delete may also be used on arrays and array slices, but its behavior is less straggttforw
Although exists  will return false for deleted entries, deleting array element®rnghanges
indices of existing values; ushift orsplice for that. However, if any deleted elementsafi

at the end of an arrathe arrays sze shrinks to the position of the highest element that still tests
true forexists , or to O if none do. In other words, an arrayomit have trailing noneistent
elements after a delete.

WARNING: Calling delete on array values is strongly discouragekhe notion of deleting or
checking the xstence of Perl array elements is not conceptually coherent, and can lead to
surprising behavior.

Deleting from%ENVmModifies the evironment. Deletingrom a hash tied to BBM file deletes
the entry from theDBM file. Deletingfrom atied hash or array may not necessarily return
arnything; it depends on the implementation of tieel package'sDELETE method, which may
do whateer it pleases.

The delete local EXPR construct localizes the deletion to the current block at run time.
Until the block exits, elements locally deleted temporarily no longést.e See” Localized
deletion of elements of composite typ@s’perisub.
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my %hash = (foo => 11, bar => 22, baz => 33);

my $scalar = delete $hash{foo}; # $scalaris 11
$scalar = delete @hash{gw(foo bar)}; # $scalar is 22

my @array = delete @hash{qw(foo baz)}; # @array is (undef,33)

The following (inefficiently) deletes all the values%HASHNd@ARRAY:
foreach my $key (keys %HASH) {

delete SHASH{$key};

}

foreach my $index (0 .. $#ARRAY) {
delete SARRAY[$index];

}

And so do these:
delete @HASH{keys %HASH};

delete @ARRAY]O .. $#ARRAY];

But both are slower than assigning the empty list or undeffiiHgSHr @ARRAYwvhich is the
customary way to empty out an agggie:

%HASH = (); # completely empty %HASH
undef %HASH; # f orget %HASH ever existed
@ARRAY = (); # completely empty @ARRAY

undef @ARRAY; # f orget @ARRAY ever existed

The EXPR can be arbitrarily complicated prided its final operation is an element or slice of an
aggrgate:

delete $ref—>[$x][$y[{$key};

delete @{$ref->[$x][$y]H{$keyl, $key2, @morekeys};

delete $ref->[$x][$y][$index];
delete @{$ref->[$x][Sy]}Sindex1, $index2, @moreindices];

dieLIST
die raises anxeption. Insideaneval the error message is stuffed irB@and theeval is
terminated with the undefinedlue. Ifthe exception is outside of all enclosiegal s, then the
uncaught exception printdST to STDERRand exits with a non-zeraalue. Ifyou need to at
the process with a specific exit code, sgi¢ .

Equivalent examples:

die "Can't cd to spool: $!\n" unless chdir '/usr/spool/news";
chdir ‘/usr/spool/news' or die "Can't cd to spool: $\n"

If the last element dfIST does not end in a newline, the current script line number and input line
number (if any) are also printed, and avliee is supplied. Note that the “input line number’
(also known asc¢hunk™) is subject to whateer notion of “line’” happens to be currently infeét,

and is alsoailable as the special varialffe . See “$/” in perlvar and “$. i n perlvar.

Hint: sometimes appendirly stopped" to your message will cause it to neaketter sense
when the strindat foo line 123" is appended. Suppose you are running script “canasta”.

die "/etc/games is no good";
die "/etc/games is no good, stopped";

produce, respectly

/etc/games is no good at canasta line 123.
/etc/games is no good, stopped at canasta line 123.

If the output is empty anfi@already contains a value (typically from apoeiseval ) that alue
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is reused after appenditig...propagated"” . This is useful for propagating exceptions:

eval {.. };
die unless $@ =" /Expected exception/;

If the output is empty anfi@contains an object reference that hABROPAGATEnethod, that
method will be called with additional file and line number paramefeng. return value replaces
the \alue iIn$@ i.e., as if$@ = eval { $@—>PROPAGATE(_ _FILE_, _ _LINE_)

}; were called.

If $@is empty then the stringDied" is used.

If an uncaught exception results in interpretat, ¢he exit code is determined from the values of
$! and$? with this pseudocode:

exit $! if $!; # errno
exit $? >> 8 if $? >> 8§; # child exit status
exit 255; # | astresort

As with exit , $? is set prior to unwinding the call stack;yaDESTROYor ENDhandlers can
then alter this value, and thus PegKit code.

The intent is to squeeze as much possible information about the likely cause into the limited space
of the system exit codelHowever, as $! is the value of &G errno , which can be set by gn
system call, this means that thalue of the exit code used loye can be non-predictable, so
should not be relied upon, other than to be non-zero.

You can also calldie with a reference argument, and if this is trapped withirewa , $@
contains that reference. This permits more elaborateption handling using objects that
maintain arbitrary state about theception. Sucla £heme is sometimes preferable to matching
particular string values @f@with regular &pressions. Becausg@is a global variable anelval

may be used within object implementations, be careful that analyzing the error object doesn’
replace the reference in the globalriable. It5 easiest to mak a bcal coy of the reference
before ag manipulations. Herg'an eample:

use Scalar::Util "blessed";

eval { ... ; die Some::Module::Exception—>new( FOO => "bar") };
if (my $ev_err = $@) {
if (blessed($ev_err)
&& $ev_err—>isa("Some::Module::Exception™)) {
# handle Some::Module::Exception

}
else {

# handle all other possible exceptions
}

}

Because Perl stringifies uncaughiception messages before displggu’ll probably want to
overload stringification operations on exception objects. Sedoad for details about that.

You can arrange for a callback to be run just before dite does its deed, by setting the
$SIG{_DIE_} hook. Theassociated handler is called with the error text and can change the
error message, if it sees fit, by callidg again. Se€' %SIG” in perlvar for details on setting
%SIGentries, aneéval for some gamples. Althouglthis feature was to be run only right before
your program was to exit, this is not currently so:38¢G{ DIE_} hook is currently called

even insideeval ed blocks/strings! If one wants the hook to do nothing in such situations, put

die @_if$°S;
as the first line of the handler (sé&'S” in perlvar). Becausehis promotes strange action at a
distance, this counterintuit behavior may be fixed in a future release.

See als@xit , warn, and the Carp module.
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doBLOCK

Not really a function. Returns thealue of the last command in the sequence of commands
indicated byBLOCK. When modified by thevhile or until  loop modifier executes the
BLOCK once before testing the loop condition. (On other statements the loop modifiers test the
conditional first.)

do BLOCK doesnot count as a loop, so the loop control statemewets , last , or redo
cannot be used to lea o restart the block. See perlsyn for altervattrategies.

do EXPR

perl v5.26.0

Uses the value dXPRas a filename andecutes the contents of the file as a Perl script:

# | oad the exact specified file (./ and ../ special-cased)
do '/foo/stat.pl’;

do '/stat.pl’;

do '../foo/stat.pl’;

# search for the named file within @INC
do 'stat.pl’;
do 'foo/stat.pl’;

do '/stat.pl' is largely like
eval “cat stat.pl’;

except that it5 more concise, runs no external processes, aegktrack of the current filename
for error messages. It alsoféifs in that codevaluated withdo FILE cannot see lexicals in the
enclosing scopegval STRING does. Its the same, heever, in that it does reparse the file
evay time you call it, so you probably damntant to do this inside a loop.

Usingdo with a relatve path (except for/ and../)), like
do 'foo/stat.pl’;

will search the@INCdirectories, and upda8INCif the file is found. See¢@INC" in perlvar

and ‘%INC" in perlvar for these ariables. In particularnote that whilst historically@INC

contained . (the current directory) making these otwases equilent, that is no longer
necessarily the case, asis not included in@INCby default in perl grsions 5.26.0 onavds.

Instead, perl will nav warn:

do "stat.pl" failed, "." is no longer in @INC;
did you mean do "./stat.pl"?

If do can read the fileut cannot compile it, it returnsndef and sets an error messag&@ |f
do cannot read the file, it returns undef and $tsto the errar Always check$@first, as
compilation could fail in a way that also s&ts. If the file is successfully compiledp returns
the value of the last expressioral@ated.

Inclusion of library modules is better done with tiee andrequire  operators, which also do
automatic error checking and raise an exception if tharg'oblem.

You might like to usedo to read in a program configuration file. Manual error checking can be
done this way:

# Read in config files: system first, then user.

# Beware of using relative pathnames here.

for $file ("/share/prog/defaults.rc”,
"$ENV{HOME}/.someprogrc")

{
unless ($return = do $file) {
warn "couldn't parse $file: $@" if $@;
warn "couldn't do $file: $!" unless defined $return;
warn "couldn't run $file" unless $return;
}
}
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dumpLABEL
dumpEXPR
dump

This function causes an immediate core durSpe also theu command-line switch in perlrun,
which does the same thingPrimarily this is so that you can use thedump program (not
supplied) to turn your core dump into areeutable binary after having initialized all your
variables at the beginning of the program. When the bmary is &ecuted it will begin by
executing agoto LABEL  (with all the restrictions thajoto suffers). Thinkof it as a goto with

an intervening core dump and reincarnatiéhLABEL is omitted, restarts the program from the
top. Thedump EXPR form, available starting in Perl 5.18.0, allows a name to be computed at
run time, being otherwise identicaldomp LABEL.

WARNING: Any files opened at the time of the dump wibt be open apmore when the program
is reincarnated, with possible resulting confusion by Perl.

This function is nav largely obsolete, mostly becausesitery hard to covert a core file into an
executable. Thas why you should nw invoke it as CORE::dump() if you dont want to be
warned against a possible typo.

Unlike most named operators, this has the same precedence as assighiseiso eempt from
the looks-like-a-function rule, sdump ("foo")."bar" will cause ‘bar” to be part of the
argument talump.

Portability issues: “dumpin perlport.

eachHASH
eachARRAY

perl v5.26.0

When called on a hash in list context, returns a 2—element list consisting efythedkvalue for
the next element of a hash. In Perl 5.12 and later, ankjll also return the indeand value for
the next element of an array so that you can iterageiy older Perls consider this a syntax error
When called in scalar context, returns only tleg kot the value) in a hash, or the inda an
array.

Hash entries are returned in an apparently random. ofther actual random order is specific to a
given hash; the exact same series of operations onhaghes may result in a filifent order for
each hash.Any insertion into the hash may change the grdsrwll any deletion, with the
exception that the most recendykreturned byeach or keys may be deleted without changing
the order So long as a gen hash is unmodified you may rely &eys , values andeach to
repeatedly return the same order as each.oer ‘A Igorithmic Complexity Attacks’in perlsec
for details on wi hash order is randomized. Aside from the guarantees provided hereattie e
details of PerB hash algorithm and the hashueesal order are subject to change iy eglease of
Perl.

After each has returned all entries from the hash or atteynext call teeach returns the empty

list in list context andundef in scalar context; the next call folling that one restarts iteration.
Each hash or array has itam internal iteratgraccessed byach, keys , and values . The
iterator is implicitly reset wheerach has reached the end as just described; it caxfieidy

reset by callingkeys or values on the hash or arrayif you add or delete a hashkdements
while iterating @er it, the efect on the iterator is unspecified; for example, entries may be skipped
or duplicated—so don't do that. Exceptionit is always safe to delete the item most recently
returned byeach , so te following code works properly:

while (my ($key, $value) = each %hash) {

print $key, "\n";

delete $hash{$key}; # This is safe
}

Tied hashes may Y@ a dfferent ordering behaviour to peslhash implementation.

This prints out your environment &khe printenv(1) program, but in a different order:
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while (my ($key,$value) = each %ENV) {
print "$key=$value\n";

}

Starting with Perl 5.14, an experimental featurevadideach to take a alar expression. This
experiment has been deemed unsuccessful, and wasegamof Rrl 5.24.

As of Perl 5.18 you can use a baeeh in awhile loop, which will sets_ on every iteration.

while (each %ENV) {
print "$_=$ENV{$_}n";
}

To avoid confusing weuld-be users of your code who are running earlier versions of Perl with
mysterious syntax errors, put this sort of thing at the top of your file to signal that your code will
work only on Perls of a recent vintage:

use 5.012; # so k eys/values/each work on arrays
use 5.018; # so each assigns to $_ in a lone while test

See alskeys , values , andsort .

eof FILEHANDLE

eof ()

eof Returns 1 if the next read GMLEHANDLE will return end of fileor if FILEHANDLE is not open.
FILEHANDLE may be an expression whose valuegjiihe real filehandle(Note that this function
actually reads a character and thimgetc s it, so isnt useful in an interacte ontext.) Do not
read from a terminal file (or calof(FILEHANDLE) on it) after end-of-file is reached-ile
types such as terminals may lose the end-of-file condition if you do.

An eof without an agument uses the last file readlsing eof() with empty parentheses is
different. Itrefers to the pseudo file formed from the files listed on the command line and
accessed via the> operator Since <> isn't explicitly opened, as a normal filehandle is, an
eof() before<> has been used will caus® ARGYo be e&amined to determine if input is
awailable. Similarly an eof() after<> has returned end-of-file will assume you are processing
another @ARGVist, and if you haen't set @ARGWwill read input from STDIN; see ‘I/O
Operators’in perlop.

In awhile (<>) loop, eof oreof(ARGV) can be used to detect the end of each file, whereas
eof() will detect the end of the very last file onligxamples:

# r eset line numbering on each input file

while (<>) {
next if /\s*#/; # skip comments
print "$.\t$_";
} ¢ ontinue {
close ARGV if eof; # Not eof()!
}
# i nsert dashes just before last line of last file
while (<>) {
if (eof()) { # check for end of last file
print " \n";
} .
print;
last if eof(); # needed if we're reading from a terminal
}

Practical hint: you almost mer need to useeof in Perl, because the input operators typically
returnundef when thg run out of data or encounter an error.

evd EXPR
evd BLOCK

O]
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evd

perl v5.26.0

eval in all its forms is used toxecute a little Perl program, trappingyaerrors encountered so
they don't crash the calling program.

Plain eval with no argument is justval EXPR , where the expression is understood to be
contained irb_. Thus there are only twrealeval forms; the one with aBXPRis often called
“string eva’’. In a dring eval, the value of the expression (which is itself determined within scalar
contet) is first parsed, and if there were no errokecated as a block within thexieal context

of the current Perl program. This form is typically used to delay parsing and subsegaetibe

of the text ofEXPRuntil run time. Note that the value is parsedrg time theeval executes.

The other form is called “blockwal’’. It is less general than stringag but the code within the
BLOCK is parsed only once (at the same time the code surroundirydheitself was parsed)

and eecuted within the context of the current Perl program. This form is typically used to trap
exceptions more @tiently than the first, while also providing the benefit of checking the code
within BLOCK at compile time.BLOCK is parsed and compiled just once. Since errors are
trapped, it often is used to check if aagi feature is @ailable.

In both forms, the value returned is the value of the last expressiwated inside the mini-
program; a return statement may also be used, just as with subroutines. The expressiog pro
the return value isvaluated in void, scalaor list context, depending on the coxitef theeval
itself. Seewantarray for more on hw the ealuation context can be determined.

If there is a syntax error or runtime egror adie statement is)@cuted,eval returnsundef in
scalar context, or an empty list in list cottteand$@is set to the error message. (Prior to 5.16, a
bug causedundef to be returned in list context for syntax errors, but not for runtime errors.) If
there was no errpB@is set to the empty stringA control flov operator lilelast or goto can
bypass the setting &@ Bewae that usingeval neither silences Perl from printing warnings to
STDERR,nor does it stiffthe text of warning messages i@ To do ether of those, you h& ©

use the$SIG{_WARN__} facility, or turn of warnings inside theBLOCK or EXPR using
noAwarningsA‘all’ . Seewarn, perlvar, and warnings.

Note that, becauseval traps otherwise-fatal errors, it is useful for determining whether a
particular feature (such awocket or symlink ) is implemented. lis also Perk exception-
trapping mechanism, where ttie operator is used to raise exceptions.

Before Perl 5.14, the assignment$®ti@occurred before restoration of localizegriables, which
means that for your code to run on older versions, a temporary is required if you want to mask
some, but not all errors:

# alter $@ on nefarious repugnancy only

{
my $e;

local $@; # protect existing $@
eval { test_repugnancy() };
# $@ =" [/ nefarious/ and die $@; # Perl 5.14 and higher only
$@ =" /nefarious/ and $e = $@;
}

die $e if defined $e
}

There are some different considerations for each form:

String eval
Since the return value &XPRis executed as a block within the lexical coxttef the current
Perl program, anouter lexical variables are visible to it, and/gackage variable settings or
subroutine and format definitions remain afterwards.

Under the‘'unicode_eval” feature
If this feature is enabled (which is the aleft under ause 5.16 or higher
declaration), EXPR is considered to be in the same encoding as the surrounding
program. Thusf useAutf8 is in effect, the string will be treated as beldgF-8
encoded. Otherwisdhe string is considered to be a sequence of independent bytes.
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Bytes that correspond to ASCII-range code points wiliehaeir normal meanings for
operators in the string. The treatment of the other bytes depends on if the
'unicode_strings" feature is in effect.

In a plaineval without anEXPR argument, being iruseAutf8 or not is irreleant;
the UTF-8ness db_ itself determines the behavior.

Any useAutf8 or noAutf8 declarations within the string ¥& ro effect, and source
filters are forbidden.(unicode_strings , howeve, can appear within the string.)
See also thevalbytes  operatoywhich works properly with source filters.

Variables defined outside tleval and used inside it retain their original UTF-8ness.
Everything inside the string follows the normal rules for a Perl program with tee gi
state ofuseAutf8

Outside thé‘unicode_eval” feature
In this case, the behavior is problematic and is not so easily described. Her® are tw
bugs that cannot easily be fixed without breaking existing programs:

* It can lose track of whether something should be encoddtiss or not.

»  Source filters aotated withineval leak out into whicheer file scope is currently
being compiled.To gve an example with thePAN module Semi::Semicolons:

BEGIN { eval "use Semi::Semicolons; # not filtered" }
# f iltered here!

evalbytes fixes that to work the way one would expect:

use feature "evalbytes";
BEGIN { evalbytes "use Semi::Semicolons; # filtered" }
# not filtered

Problems can arise if the string expands a scalar containing a floating point .n(Tindter
scalar canxpand to letters, such adaN" or "Infinity" ; or, within the scope of ase

locale , the decimal point character may be something other than a dot (such as a comma).
None of these are likely to parse as you are likely expecting.

You should be especially careful to remember whbting looked at when:

eval $x; # CASE 1
eval "$x"; # CASE 2
eval '$x’; # CASE 3
eval { $x }; # CASE 4
eval "\$Sx++"; # CASE 5
$x++; # CASE®6

Cases 1 and 2 ab® kehave identically: thg run the code contained in thariable $x.
(Although case 2 has misleading double quotes making the readdermwhat else might be
happening (nothing is).) Cases 3 and #Wise behge in the same way: tlyerun the code
'$x" , which does nothing but return the value$af. (Case 4 is preferred for purely visual
reasons, but it also has the adtage of compiling at compile-time instead of at run-time.)
Case 5 is a place where normally ywwauld like to wse double quotes, except that in this
particular situation, you can just use symbolic references instead, as in case 6.

An eval " executed within a subroutine defined in th8 package doeshsee the usual
surrounding lexical scopeubrather the scope of the first non-DB piece of code that called it.
You don’t normally need to worry about this unless you are writing a Perl debugger.

The final semicolon, if an may be omitted from the value BXPR.

Block eval
If the code to be)ecuted doestt’vary, you may use theval-BLOCK form to trap run-time
errors without incurring the penalty of recompiling each time. The ,eifr@ny, is dill
returned i@ Examples:
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# make divide—by-zero nonfatal
eval { $answer = $a / $b; }; warn $@ if $@;

# same thing, but less efficient
eval '$answer = $a / $b'; warn $@ if $@;

# a compile-time error
eval { $answer = }; # WRONG

# a r un—-time error
eval '$answer ="; # sets $@

If you want to trap errors when loading &$ module, some problems with the binary
interface (such as Perl exsion skw) may be fatal een with eval unless
$ENV{PERL_DL_NONLAZY]Js set. See perlrun.

Using theeval {}  form as anxception trap in libraries doesyeame issues. Due to the
current arguably broken state of DIE__  hooks, you may wish not to trigger yan
__DIE__  hooks that user code may Viea installed. Yu can use thelocal
$SIG{_DIE_} construct for this purpose, as this example shows:

# a private exception trap for divide-by-zero
eval { local $SIG{"_ _DIE_ '} $answer = $a / $b; };
warn $@ if $@;

This is especially significant,\g@n that__DIE__  hooks can caltlie again, which has the
effect of changing their error messages:

# __DIE__  hooks may modify error messages

{
local $SIG{'_ _DIE_ 1 =
sub { (my $x = $_[0]) =" s/foo/bar/g; die $x };
eval { die "foo lives here" };
print $@ if $@; # prints "bar lives here"
}

Because this promotes action at a distance, this counteviattiéhavior may be fixed in a
future release.

eval BLOCK doesnot count as a loop, so the loop control statemeetd , last , or
redo cannot be used to leaa restart the block.

The final semicolon, if an may be omitted from within thBLOCK.

evdbytesEXPR

evdbytes
This function is similar to a stringva, except it alvays parses its argument ($r if EXPRis
omitted) as a string of independent bytes.

If called whenuseAutf8 is in effect, the string will be assumed to be encodedTiR-8, and
evalbytes  will make a emporary cop to work from, downgraded to non-UTF-8. If this is
not possible (because one or more characters in it radites), theevalbytes  will fail with
the error stored iB@

Bytes that correspond to ASCIl-range code points wilkehtaeir normal meanings for operators
in the string. The treatment of the other bytes depends on'ifrttdde_strings" feature
is in effect.

Of course, variables that asdF-8 and are referred to in the string retain that:

my $a = "\x{100}";
evalbytes 'print ord $a, "\n";

prints
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256
and$@is empty.
Source filters aotated within the ealuated code apply to the code itself.

evalbytes is available starting in Perl v5.16To access it, you must s8yORE::evalbytes
but you can omit theCORE:: if the "evalbytes" feature is enabled. This is enabled
automatically with aise v5.16  (or higher) declaration in the current scope.

exec LIST

exec PROGRAM LIST
Theexec function executes a system commaadd never eturns usesystem instead ofexec
if you want it to return.It fails and returns false only if the command does mat @nd it is
executed directly instead of via your systemdmmand shell (see below).

Since its a @mmon mistak to leeexec instead okystem , Perl warns you iexec is called in
void context and if there is a following statement thattidi€ , warn, or exit (if warnings are
enabled — bt you aWays do that, right?)If you really want to follow an exec with some other
statement, you can use one of these stylegdid the warning:

exec ('foo") or print STDERR "couldn't exec foo: $!";
{ e xec (‘foo") }; print STDERR "couldn't exec foo: $!";

If there is more than one argumentLiisT, this callsexecvp(3) with the arguments inIST. If
there is only one element inST, the agument is checked for shell metacharacters, and if there
are a, the entire ggument is passed to the systemdmmand shell for parsing (this/isin/sh

—c on Unix platforms, but varies on other platform#)there are no shell metacharacters in the
argument, it is split into words and passed directlyetecvp , which is more dicient.
Examples:

exec '/bin/echo’, "Your arguments are: ', @ARGV;
exec "sort $outfile | uniq";

If you dont really want to gecute the first argument, but want to lie to the program you are
executing about its own name, you can specify the program you actualtly to run as an
“indirect object’ (without a comma) in front of thelST, as inexec PROGRAM LIST . (This
always forces interpretation of theST as a multialued list, &en if there is only a single scalar in
the list.) Example:

my $shell = ‘/bin/csh’;
exec $shell '-sh’; # pretend it's a login shell

or, more directly,
exec {'/bin/csh'} '-sh’; # pretend it's a login shell

When the arguments gekeeuted via the system shell, results are subject to its quirks and
capabilities. Se#& STRING" in perlop for details.

Using an indirect object witlexec or system is also more secure. This usage (which also
works fine withsystem ) forces interpretation of the arguments as a rallied list, &en if the

list had just one gument. Thatvay you're safe from the shell expanding wildcards or splitting
up words with whitespace in them.

my @args = ( "echo surprise" );

exec @args; # subject to shell escapes
# if @ args ==
exec { $args[0] } @args; # safe even with one-arg list

The first \ersion, the one without the indirect object, ran #who program, passing it
"surprise" an agument. Thesecond version didn't; it tried to run a program narhedho
surprise”, didn’t find it, and se$? to a non-zero value indicating failure.

On Windows, only theexec PROGRAM LIST indirect object syntax will reliablyvaid using
the shell;exec LIST , even with more than one element, willf back to the shell if the first
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spawn fails.

Perl attempts to flush all files opened for output beforexbe eéut this may not be supported on
some platforms (see perlporfjo be safe, you may need to st (SAUTOFLUSHN English) or
call theautoflush  method oflO::Handle  on ary open handles tovaid lost output.

Note thatexec will not call your ENDblocks, nor will it irvoke DESTROYmethods on your
objects.

Portability issues: “gec” in perlport.

existsSEXPR
Given an pression that specifies an element of a hash, returns true if the specified element in the
hash haswer been initialized, een if the corresponding value is undefined.

print "Exists\n" if exists $hash{$key};
print "Defined\n" if defined $hash{$key};
print "True\n" if $hash{$key}

exists may also be called on array elements, but its behavior is much Vemssadind is strongly
tied to the use alelete on arrays.

WARNING: Calling exists on array values is strongly discouragekhe notion of deleting or
checking the xstence of Perl array elements is not conceptually coherent, and can lead to
surprising behavior.

print "Exists\n" if exists $array[$index];
print "Defined\n" if defined $array[$index];
print "True\n" if $array[$index];

A hash or array element can be true only & iéfined and defined only if it exists, but theerse
doesnt necessarily hold true.

Given an expression that specifies the name of a subroutine, returns true if the specified subroutine
has @er been declaredven if it is undefined. Mentioning subroutine name for exists or defined
does not count as declaring it. Note that a subroutine that doesistatnay still be callable: its
package may va an AUTOLOADnethod that makes it spring into existence the first time that it is
called; see perlsub.

print "Exists\n" if exists &subroutine;
print "Defined\n" if defined &subroutine;

Note that theEXPR can be arbitrarily complicated as long as the final operation is a hash or array
key lookup or subroutine name:

if (exists $ref->{A}->{B}->{$key}) {1}

if (exists $hash{A{BH$key}) {1}

if (exists $ref->{A}->{B}->[$ix]) {1}
if (exists $hash{A{B}[$ix]) {1}

if (exists &{$ref->{AH{BHS$key}}) {1}

Although the most deeply nested array or hash element will not springcistenee just because
its existence was tested, yaninterening ones will. Thus S$ref->{"A"} and
$ref->{"A"}->{"B"} will spring into «istence due to the existence test for $key
element abee. This happens anywhere the avroperator is used, includinyen here:

undef $ref;
if (exists $ref->{"Some key"}) {1}
print $ref; # prints HASH(0x80d3d5c)

This surprising autavification in what does not at first or even sscond — glanceppear to be
an Ivalue context may be fixed in a future release.

Use of a subroutine call, rather than a subroutine name, as an argumésiisto is an error.
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exists &sub; # OK
exists &sub(); # Error
exit EXPR

exit EvaluatesEXPRand exits immediately with thatlue. Example:

my $ans = <STDIN>;
exit 0 if $ans =" /"[Xx]/;

See alsalie . If EXPRis omitted, exits witlD status. Thenly universally recognized values for
EXPRare0 for success andl for error; other values are subject to interpretation depending on the
ervironment in which the Perl program is runnirigor example, exiting 69EX_UNAVA ILABLE)

from a sendmailincoming-mail filter will cause the mailer to return the item umneedd, hut
that's not true &erywhere.

Don't use exit to abort a subroutine if theeeany chance that someone might want to trap
whatever error happened. Usdie instead, which can be trapped byesal .

Theexit function does not alays exit immediately It calls ary definedENDroutines first, bt
theseENDroutines may not themseals abort the»dt. Likewise aly object destructors that need
to be called are called before the reat.eENDroutines and destructors can change Hies¢éatus
by modifying$?. If this is a problem, you can c&OSIX::_exit($status) to avoid END
and destructor processing. See perlmod for details.

Portability issues: “exit'in perlport.

exp EXPR
exp Returns (the natural logarithm base) to the poweE®PR. If EXPRis omitted, giesexp($ )

fc EXPR
fc  Returns the casefolded versioneXPR. This is the internal function implementing ttte escape
in double-quoted strings.

Casefolding is the process of mapping strings to a form where case differences are erased;
comparing tw grings in their casefolded form isfe€tively a way of asking if tw grings are
equal, rgadless of case.

Roughly if you ever found yourself writing this

Ic($this) eq Ic($that) # Wong!
# or

uc($this) eq uc($that) # Also wrong!
# or

$this =~ NQ$that\E\z/i # Right!

Now you can write
fc($this) eq fc($that)
And get the correct results.

Perl only implements the full form of casefoldingytlyou can access the simple folds using
"casefold()" in Unicode::UCD and grop_invmap()" in Unicode::UCD. Br further information
on casefolding, refer to the Unicode Standard, specifically sections@fiilt Case
Operations , 4.2 Case-Normative , and 5.18 Case Mappings , available at
<http://www.unicode.orglrsions/latest/>, as well as the Case Chartsilable at
<http://www.unicode.org/charts/case/>.

If EXPRis omitted, use$_.

This function behees the same way under akious pragmas, such as within
"useAfeatureA'unicode_strings" , & Ic does, with the singlexeeption offc of
LATIN CAPITAL LETTER SHARP (§/+1E9E) within the scope afseAlocale . The foldcase of
this character would normally Bss" , but as explained in thie section, case changes that
cross the 255/256 boundary are problematic under locales, and are hence profiigtedbre,
this function under locale returns instead the stfliw{l7FN\x{17F}" , Which is theLATIN
SMALL LETTER LONG.SSince that character itself folds tg" , the string of tw of them
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together should be egualent to a single U+1E9E when foldcased.

While the Unicode Standard definestedditional forms of casefolding, one for Turkic languages
and one that ver maps one character into multiple characters, these are not provided by the Perl
core. Havever, the CPAN module Unicode::Casing may be used to provide an
implementation.

fc is available only if the"fc" feature is enabled or if it is prefixed wi@ORE::. The "fc"
feature is enabled automatically witluse v5.16  (or higher) declaration in the current scope.

fcntl FILEHANDLE,FUNCTION,SCALAR
Implements thécntl (2) function. You'll probably hae o say

use Fcntl;

first to get the correct constant definitiods,gument processing and value returned work just lik
ioctl  below. For example:

use Fentl;
my $flags = fentl($filehandle, F_GETFL, 0)
or die "Can't fcntl F_GETFL: $!*;

You don't haveto check fordefined on the return fronfcntl . Like ioctl , it maps a0
return from the system call int® but true" in Perl. This string is true in boolean caxite
and 0 in numeric cont&t. It is also &empt from the normalArgument "..." isn't

numeric warnings on improper numeric coarsions.

Note thatfcntl  raises an exception if used on a machine that doesplementfcntl (2). See
the Fentl module or yodentl (2) manpage to learn what functions arailable on your system.

Here’s an &ample of setting a filehandle namB@EMOTHEO be non-blocking at the systenvde
You'll have  negotiate$| on your own, though.

use Fentl gw(F_GETFL F_SETFL O_NONBLOCK);

my $flags = fcntl($REMOTE, F_GETFL, 0)
or die "Can't get flags for the socket: $!\n";

fentl(SREMOTE, F_SETFL, $flags | O_NONBLOCK)
or die "Can't set flags for the socket: $\n";

Portability issues: “fcntl’in perlport.

__FILE_ _
A special token that returns the name of the file in which it occurs.

fileno FILEHANDLE
Returns the file descriptor for a filehandle, or undefined if the filehandle is not open. If there is no
real file descriptor at theSlevel, as can happen with filehandles connected to memory objects via
open with a reference for the third argument, -1 is returned.

This is mainly useful for constructing bitmaps flect and lav-level POSIX tty-handling
operations. IFILEHANDLE is an expression, the value is taken as an indirect filehandle, generally
its name.

You can use this to find out whetherdwandles refer to the same underlying descriptor:

if (fileno($this) = -1 && fileno($this) == fileno($that)) {
print "\$this and \$that are dups\n”;
} e Isif (fileno($this) 1= -1 && fileno($that) != -1) {
print "\$this and \$that have different " .
"underlying file descriptors\n";
} else{
print "At least one of \$this and \$that does " .
"not have a real file descriptor\n";
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The behavior ofileno  on a directory handle depends on the operating system. On a system
with dirfd (3) or similar fileno  on a directory handle returns the underlying file descriptor
associated with the handle; on systems with no such support, it returns the undefined value, and
sets$! (errno).

flock FILEHANDLE,OPERATION

perl v5.26.0

Callsflock(2), or an emulation of it, ORILEHANDLE. Returns true for success, false ailutre.
Produces aaftal error if used on a machine that doesmplementflock(2), fcntl(2) locking, or
lockf(3). flock is Perls portable file-locking interface, although it locks entire files pnbt
records.

Two potentially non-obvious but traditionfibck semantics are that it waits indefinitely until
the lock is granted, and that its locks amerely advisory. Such discretionary locks are more
flexible, but offer fewer guarantees. This means that programs that do not aftackise may
modify files locled with flock . See perlport, your pod’ gecific documentation, and your
system-specific local manpages for detailss hbest to assume traditional behavior if yeu’
writing portable programs. (But if you're not, you should agagé feel perfectly free to write for
your own systens idiosyncrasies (sometimes call&éatures’). Slavish adherence to portability
concerns shouldhget in the way of your getting your job done.)

OPERATION is one ofLOCK_SH, LOCK_EX,or LOCK_UN, possibly combined withhOCK_NB.
These constants are traditionally valued 1, 2, 8 andtdydu can use the symbolic names if you
import them from the Fcntl module, either midually, or as a goup using theflock  tag.
LOCK_SHrequests a shared lodkQCK_EX requests anxelusive lock, andLOCK_UN releases a
previously requested lock.If LOCK_NB is bitwise-or'ed withLOCK_SH or LOCK_EX, then

flock returns immediately rather than blocking waiting for the lock; check the return status to
see if you got it.

To avoid the possibility of miscoordination, Perl wdlushesFILEHANDLE before locking or
unlocking it.

Note that the emulation built withockf(3) doesnt provide shared locks, and it requires that
FILEHANDLE be open with write intent. These are the semanticddhbkf(3) implements.Most

if not all systems implemenbckf(3) in terms offcntl(2) locking, though, so the d&fring
semantics shouldnbite too mag people.

Note that thdcntl (2) emulation oflock(3) requires thaFILEHANDLE be open with read intent to
useLOCK_SHand requires that it be open with write intent to WBEK_EX.

Note also that some versionsflafck cannot lock thingser the network; you would need to

use the more system-specifimtl  for that. If you lik you can force Perl to ignore your

system’sflock(2) function, and so pwide its avn fcntl(2)-based emulation, by passing the
switch—-Ud_flock to theConfigureprogram when you configure and build avrieerl.

Heres a nailbox appender foBSD systems.
# i mport LOCK_* and SEEK_END constants
use Fentl gw(:flock SEEK _END);

sub lock {
my ($th) = @_;
flock($fh, LOCK_EX) or die "Cannot lock mailbox — $\n";

# and, in case someone appended while we were waiting...
seek($fh, 0, SEEK_END) or die "Cannot seek — $1\n";

}
sub unlock {

my ($th) = @_;

flock($fh, LOCK_UN) or die "Cannot unlock mailbox — $1\n";
}

open(my $mbox, ">>", "“/usr/spool/mail/$SENV{'USER'}")
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or die "Can't open mailbox: $!";

lock($mbox);
print $mbox $msg,"\n\n";
unlock($mbox);

On systems that support a rélatk(2), locks are inherited acrokwk calls, whereas those that
must resort to the more capricidigsitl (2) function lose their locks, making it seriously harder to
write servers.

See also DB_File for othélock examples.

Portability issues: “flocK’in perlport.

fork
Does dork(2) system call to create amm@rocess running the same program at the same point.
returns the child pid to the parent proceBsto the child process, aundef if the fork is
unsuccessful. Filadescriptors (and sometimes locks on those descriptors) are shared, while
evaything else is copied. On most systems suppoftrig(2), great care has gone into making it
extremely efficient (for example, using copy-on-write technology on data pages), making it the
dominant paradigm for multitasking® the last fev decades.

Perl attempts to flush all files opened for output before forking the child proaésisisobmay not
be supported on some platforms (see perlpoip. be safe, you may need to sed|
(PAUTOFLUSHIn English) or call theautoflush method oflO::Handle  on ary open
handles toeoid duplicate output.

If you fork without eser waiting on your children, you will accumulate zombies. On some
systems, you canvaid this by settingbSIG{CHLD} to "IGNORE". See also perlipc for more
examples of forking and reaping moribund children.

Note that if your forked child inherits system file descriptors 8RDIN and STDOUT that are
actually connected by a pipe or socketref you exit, then the remote server (such as, aag|

script or a backgrounded job launched from a remote shefi} think you're done.You should
reopen those tiev/nullif it' s any issue.

On some platforms such asintfows, where thdork (2) system call is notvailable, Perl can be
built to emulatefork in the Perl interpreterThe emulation is designed, at thedeof the Perl

program, to be as compatible as possible with'thax” fork(2). However it has limitations that
have 1o be onsidered in code intended to be portable. See perlfork for more details.

Portability issues: “forK’'in perlport.

format
Declare a picture format for use by thate function. For example:

format Something =
Test: @<<<<<<<< @||||| @>>>>>
$str, $%, '$" . int($num)

$str = "widget";

$num = $cost/$quantity;
$~ ='Something’;

write;

See perlform for mgndetails and examples.

formline PICTURE,LIST
This is an internal function used bgrmat s, though you may call it, too. It formats (see
perlform) a list of values according to the contentBIGITURE, placing the output into the format
output accumulato$A (or SACCUMULATOR English). Eventually when awrite  is done,
the contents o$"A are written to some filehandlérou could also readd”A and then se$"A
back to™ . Note that a format typically does orfermline per line of form, but the
formline  function itself doest’care hav mary newlines are embedded in teCTURE. This
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means that the and™ tokens treat the entireiICTUREas a single lineYou may therefore need
to use multiple formlines to implement a single record format, justhi&format compiler.

Be careful if you put double quotes around the picture, becaugecharacter may be tehk to
mean the bginning of an array nameformline  always returns true. See perlform for other

examples.
If you are trying to use this insteadwfite to capture the output, you may find it easier to open
a filehandle to a scalaoen my $fh, ">", \$output ) and write to that instead.
getcFILEHANDLE
getc

Returns the next character from the input file attachedL®HANDLE, or the undefined value at
end of file or if there &s an error (in the latter ca$k is set). If FILEHANDLE is omitted, reads
from STDIN. This is not particularly étient. However, it cannot be used by itself to fetch single
characters without waiting for the user to hit entear that, try something more like:

if ($BSD_STYLE) {
system "stty cbreak </dev/tty >/dev/tty 2>&1";
}

else {
system "stty",
}

my $key = getc(STDIN);

—icanon’, 'eol’, "\001";

if ($BSD_STYLE) {
system "stty —cbreak </dev/tty >/dev/tty 2>&1";
}

else {
system 'stty’, 'icanon’, 'eol’, “@"; # ASCII NUL
}
print "\n";
Determination of whethe3BSD_STYLEshould be set is left as areecise to the reader.

The POSIX::getattr function can do this more portably on systems purporfiapiX
compliance. Sealso theTerm::ReadKey module onCPAN.

getlogin
This implements the C library function of the same name, which on most systems returns the
current login frometc/utmpif any. If it returns the empty string, ugetpwuid

my $login = getlogin || getpwuid($<) || "Kilroy";
Do not considegetlogin  for authentication: it is not as securegaspwuid

Portability issues: “getloginin perlport.

getpeernam&0OCKET
Returns the packed sockaddr address of the other endb@KET connection.

use Socket;
my $hersockaddr = getpeername($sock);
my ($port, $iaddr) = sockaddr_in($hersockaddr);
my $herhostname = gethostbyaddr($iaddr, AF_INET);
my $herstraddr = i net_ntoa($iaddr);

getpgrpPID

Returns the current process group for the spedified Use aPID of O to get the current process
group for the current proceswVill raise an exception if used on a machine that doesplement
getpgrp(2). If PID is omitted, returns the process group of the current prodéste that the
POSIXversion ofgetpgrp does not acceptRD argument, so onlID==0 is truly portable.

Portability issues: “getpgrpin perlport.
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Returns the process id of the parent process.

Note for Linux users: Between v5.8.1 and v5.16.0 Pedilds work around non-POSIX thread
semantics the minority of Linux systems (and Debian GNU/kFreeBSD systems) that used
LinuxThreads, this emulation has since been retho Seehe documentation for $$ for details.

Portability issues: “getppidin perlport.

getpriority WHICH,WHO

PERLFUNC(1)

Returns the current priority for a process, a process group, or.a(8segepriority (2).) Wl
raise a fatal exception if used on a machine that doiesplementgetpriority (2).

Portability issues: “getpriorityin perlport.

getpwnanmNAME
getgrnamNAME
gethostbynam&AME
getnetbynam&lAME
getprotobynam@&AME
getpwuiduID

getgrgidGID
getservbynam&AME,PROTO
gethostbyaddADDR,ADDRTYPE
getnetbyaddADDR,ADDRTYPE
getprotobynumbeXUMBER
getservbyporPORT,PROTO
getpwent

getgrent

gethostent

getnetent

getprotoent

getservent

setpwent

setgrent
sethostenSTAYOPEN
setnetenSTAYOPEN
setprotoenSTAYOPEN
setservenSTAYOPEN
endpwent

endgrent

endhostent

endnetent

endprotoent

endservent

These routines are the same as their counterparts in the system C libtestycontext, the return
values from the various get routines are as follows:

# 0 1

my ( $name, $passwd,
my ( $name, $aliases,
my ( $name, $aliases,
my ( $name, $aliases,
my ( $name, $aliases,
my ( $name, $passwd,

$comment, $gcos,

# 5 6

2 3 4
$ogid, $members ) = getgr*
$addrtype, $net ) = g etnet*
$port, $proto ) = getserv*
$proto ) = g etproto*
$addrtype, $length, @addrs ) = g ethost*
$uid, $gid, $quota,
$dir, $shell, $expire ) = getpw*

7 8 9

(If the entry doest’exist, the return value is a single meaningless true value.)

The exact meaning of tlgcos field varies but it usually contains the real name of the user (as
opposed to the login name) and other information pertaining to the Besweare, havever, that in
mary system users are able to change this information and therefore it cannot be trusted and
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therefore the$gcos is tainted (see perlsec)The $passwd and $shell , users encrypted
password and login shell, are also tainted, for the same reason.

In scalar context, you get the name, unless the function was a lookup by name, in which case you
get the other thing, whater it is. (If the entry doesh’exist you get the undefinechlue.) For

example:
my $uid = getpwnam($name);
my $name = getpwuid($num);
my $name = getpwent();
my $gid = getgrnam($name);
my $name = getgrgid($num);
my $name = getgrent();
# etc.

In getpw*() the fields $quota , $comment, and $expire are special in that theare
unsupported on mansystems. Ifthe $quota is unsupported, it is an empty scaldf it is
supported, it usually encodes the disk quota. Ifft@mment field is unsupported, it is an empty
scalar If it is supported it usually encodes some administeatbomment about the usein some
systems th&quota field may bebchange or $age, fields that hee © do with password aging.
In some systems tlfecomment field may be$class . The$expire field, if present, encodes
the piration period of the account or the passiv For the aailability and the exact meaning of
these fields in your system, please congdibwnam(3) and your systera’pwd.hfile. You can
also find out from within Perl what yosguota and$comment fields mean and whether you
have the $expire field by using theConfig module and thealuesd_pwquota , d_pwage,
d_pwchange , d_pwcomment, and d_pwexpire . Shadav passverd files are supported only
if your vendor has implemented them in the intitfashion that calling the regular C library
routines gets the shadoversions if youre running under pilege or if there eists the
shadow(3) functions as found in System V (this includes Solaris and Linux). Those systems that
implement a proprietary shaggassword facility are unlikely to be supported.

The $members value returned bygetgr*() is a space-separated list of the login names of the
members of the group.

For the gethost*() functions, if theh_errno  variable is supported in C, it will be returned to you
via $? if the function call &ils. The@addrs value returned by a successful call is a list af ra
addresses returned by the corresponding library tralthe Internet domain, each address is four
bytes long; you can unpack it by saying something like:

my ($w,$x,9y,$z) = unpack('W4',$addr[0]);
The Socket library makes this slightly easier:

use Socket;
my $iaddr = inet_aton("127.1"); # or whatever address
my $name = gethostbyaddr($iaddr, AF_INET);

# or g oing the other way
my $straddr = inet_ntoa($iaddr);

In the opposite wayo resole a fostname to th&® address you can write this:

use Socket;
my $packed_ip = gethostbyname("www.perl.org");
my $ip_address;
if (defined $packed_ip) {
$ip_address = inet_ntoa($packed_ip);
}

Make auregethostbyname is called inSCALAR context and that its return value is checked for
definedness.

Thegetprotobynumber  function, een though it only takes one argument, has the precedence
of a list operatqgrso kewae:
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getprotobynumber $number eq 'icmp’ # WRONG
getprotobynumber($number eq ‘icmp") # actually means this
getprotobynumber($number) eq ‘icmp’ # better this way
If you get tired of remembering which element of the return list contains which return value, by-
name interfaces are provided in standard modulege::stat , Net::hostent ,
Net::netent , Net::protoent , Net::servent , Time::gmtime
Time::localtime , and User::.grent . These werride the normal built-ins, supplying

versions that return objects with the appropriate names for each Fialdxample:

use File::stat;
use User::pwent;
my $is_his = (stat($filename)—>uid == pwent($whoever)->uid);

Even though it looks as though thee the same method calls (uid), yherent, because a
File::stat object is different from &ser::pwent  object.

Portability issues: “getpwnarmn perlport to “endserventin perlport.

getsocknam&OCKET
Returns the packed sockaddr address of this end BQWKET connection, in case you don’
know the address because yowdaeveal different IPs that the connection mighveaome in
on.

use Socket;
my $mysockaddr = getsockname($sock);
my ($port, $myaddr) = sockaddr_in($mysockaddr);
printf "Connect to %s [%s]\n",
scalar gethostbyaddr($myaddr, AF_INET),
inet_ntoa($myaddr);

getsockopBSOCKET,LEVEL,OPTNAME
Queries the option namedPTNAME associated witlBOCKET at a gven LEVEL. Options may
exist at multiple protocol Mels depending on the socket typeit lat least the uppermost setk
level SOL_SOCKET(defined in theSocket module) will eist. To query options at anothenid
the protocol number of the appropriate protocol controlling the option should be sugpdred.
example, to indicate that an option is to be interpreted bydreprotocol, LEVEL should be set
to the protocol number @fCP,which you can get usingetprotobyname

The function returns a packed string representing the requested socket optimheforon error
with the reason for the error placed$ih. Just what is in the packed string depend<.BWEL
andOPTNAME; consultgetsodkopt (2) for details. A common case is that the option is an gete
in which case the result is a packed getewhich you can decode usingppack with thei (or
| ) format.

Heres an gample to test whether Nagsedgorithm is enabled on a socket:

use Socket qw(:all);

defined(my $tcp = getprotobyname(“tcp"))

or die "Could not determine the protocol number for tcp";
# my $tcp = IPPROTO_TCP; # Alternative
my $packed = getsockopt($socket, $tcp, TCP_NODELAY)

or die "getsockopt TCP_NODELAY: $!";
my $nodelay = unpack("l", $packed);
print "Nagle's algorithm is turned ",

$nodelay ? "off\in" : "on\n";

Portability issues: “getsockopth perlport.

globEXPR

glob
In list context, returns a (possibly empty) list of filenampamsions on the value BXPRsuch as
the standard Unix shelbin/cshwould do. In scalar conkt, glob iterates through such filename
expansions, returning undef when the listibausted. Thiss the internal function implementing

O]
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the <*.c> operatoy but you can use it directlylf EXPR is omitted,$ is used. The <*.c>
operator is discussed in more detail in “I/O Operatimgderlop.

Note thatglob splits its arguments on whitespace and treats each segment as separatefzattern.
such, glob("*.c *.h") matches all files with ac or .h extension. Theexpression
glob(".* *") matches all files in the current working directotyyou want to glob filenames
that might contain whitespace, you'llyeat use extra quotes around the spafigename to
protect it. For example, to glob filenames thatyeaan e followed by a space followed by #én

use one of:

my @spacies = <"*e f*">;
my @Spacies = g|0b mkg fr
my @SpaCies = glob q("*e f*u);

If you had to get a variable through, you could do this:

my @spacies = glob "*${var}e f*";
my @spacies = glob qq("*${varje f);

If non-empty braces are the only wildcard characters used gidhe, no flenames are matched,
but potentially may strings are returnedFor example, this produces nine strings, one for each
pairing of fruits and colors:

my @many = glob "{apple,tomato,cherry}={green,yellow,red}";

This operator is implemented using the standzite::Glob extension. Sed-ile::Glob for
details, includindgosd_glob , which does not treat whitespace as a pattern separator.

Portability issues: “globy'in perlport.

gmtimeEXPR

gmtime
Works just like localtime but the returned values are localized for the standard Greenwich
time zone.

Note: When called in list conte $isdst , the last @lue returned by gmtime, isnedys 0. There
is no Daylight Saving Time iGMT.

Portability issues: “gmtimein perlport.

gotoLABEL

gOtoEXPR

goto &NAME
Thegoto LABEL form finds the statement labeled WithBEL and resumesxecution there.lt
cant be wed to get out of a block or subroutineegi to sort . It can be used to go almost
arnywhere else within the dynamic scope, including out of subroutine#; 9usually better to use
some other construct suchlast ordie . The author of Perl has ver felt the need to use this
form of goto (in Perl, that is; C is another matter). (The difference is that C does not offer named
loops combined with loop controPerl does, and this replaces most structured usgstof in
other languages.)

The goto EXPR form expects to valuate EXPRto a code reference or a label nanigit
evduates to a code reference, it will be handleé {ibto &NAME , below. This is especially
useful for implementing tail recursion \imto _ _SUB__.

If the expressionwaluates to a label name, its scope will be resolved dynamicktlis allows for
computedgoto s per FORTRAN, but isn't necessarily recommended if you're optimizing for
maintainability:

goto ("FOO", "BAR", "GLARCH")[$i];

As shavn in this éample,goto EXPR is exempt from the “looks lile a unction’ rule. A pair

of parentheses follaing it does not (necessarily) delimit itsggment. goto("NE")."XT" is
equiaent togoto NEXT . Also, unlike nost named operators, this has the same precedence as
assignment.

Use ofgoto LABEL or goto EXPR to jump into a construct is deprecated and will issue a
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warning. Een then, it may not be used to go intg aonstruct that requires initialization, such as
a abroutine or doreach loop. Italso cart be wsed to go into a construct that is optimized
away.

Thegoto &NAME form is quite diferent from the other forms gfoto . In fact, it isnt a goto in

the normal sense at all, and doé$avethe stigma associated with other gotos. Insteadits e

the current subroutine (losingyachanges set biocal ) and immediately calls in its place the
named subroutine using the current valuggdf This is used byAUTOLOADBubroutines that

wish to load another subroutine and then pretend that the other subroutine had been called in the
first place (except that wrmodifications to@_in the current subroutine are propagated to the
other subroutine.) After thgoto , not even caller  will be able to tell that this routine as

called first.

NAME neednt be he name of a subroutine; it can be a scalar variable containing a code reference
or a block thataluates to a code reference.

grepBLOCK LIST

grepEXPR,LIST
This is similar in spirit to, but not the same gep(1) and its relaties. In particular it is not
limited to using regular expressions.

Evaluates thé8LOCK or EXPR for each element afiST (locally setting$  to each element) and
returns the list &lue consisting of those elements for which the express@unated to true.In
scalar context, returns the number of times the expression was true.

my @foo = grep(!/"#/, @bar); # weed out comments
or equvaently,
my @foo = grep {{/"#/} @bar; # weed out comments

Note that$_ is an alias to the list value, so it can be used to modify the elements 0EThe
While this is useful and supported, it can cause bizarre results if the elemengs affe not
variables. Similarly grep returns aliases into the original list, much as a for $olopex variable
aliases the list element3hat is, modifying an element of a list returned by grep (for example, in
a foreach , map or anothergrep ) actually modifies the element in the original list. This is
usually something to beveided when writing clear code.

See alsanapfor a list composed of the results of BIEOCK or EXPR.

hexEXPR
hex InterpretEXPRas a hr string and returns the corresponding numestug. IfEXPRis omitted,
usesh_.

print hex 'OxAf'; # prints '175'
print hex 'aF"; # same
$valid_input =" NA(?:0?[xX])?(?:_?[0-9a—fA-F])*\z/

A hex gring consists of hedigits and an optiondx or x prefix. Eachhex digit may be preceded
by a single underscore, which will be ignorehy other character triggers a warning and causes
the rest of the string to be ignored/die leading whitespace, unéloct ). Only integers can be
represented, and integeredflow triggers a warning.

To oorvert strings that might start with srof 0, Ox, or Ob, seeoct . To present something as
hex, look intoprintf  , sprintf  , andunpack .

importLIST
There is no biltin import  function. Itis just an ordinary method (subroutine) defined (or
inherited) by modules that wish tapmort names to another modul&éhe use function calls the
import method for the package used. See abl®, perimod, and Exporter.

indexSTR,SUBSTR,POSITION
indexSTR,SUBSTR
The inde function searches for one string within anativat without the wildcard-lik behavior
of a full regular-expression pattern match. It returns the position of the first occurrence of
SUBSTRIn STRat or aftelPOSITION. If POSITIONis omitted, starts searching from theyipaming
Ol of the string. POSITION before the beginning of the string or after its end is treated as if it were
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the beginning or the end, respeelly. POSITION and the return value are based at zero. If the
substring is not foundndex returns —1.

int EXPR

int Returns the integer portion &XPR. If EXPR is omitted, uses$ . You should not use this
function for rounding: one because it truncatesvatds O, and two because machine
representations of floating-point numbers can sometimes produce counteeingstilts. ©Br
example,int(-6.725/0.025) produces —268 rather than the correct —269;sHmtause it
really more lile -268.99999999999994315658 insteadkually, the sprintf | printf |, or the
POSIX::floor andPOSIX::ceil  functions will sere you better than wilint .

ioctl FILEHANDLE,FUNCTION,SCALAR
Implements théoctl (2) function. You'll probably first hae o say

require "sys/ioctl.ph"; # probably in
# $Config{archlib}/sys/ioctl.ph

to get the correct function definitionsf sys/ioctl.phdoesnt exist or doesrt’ have the correct
definitions you'll hae o roll your own, based on your C header files suchksss/ioctl.h>.
(There is a Perl script calld®ph that comes with the Perl kit that may help you in thig,its
nontrivial.) SCALAR will be read and/or written depending on tHe&NCTION; a C minter to the

string value ofSCALAR will be passed as the third argument of the actoetl  call. (If
SCALAR has no string alue but does lva a umeric value, that value will be passed rather than a
pointer to the stringalue. D guarantee this to be true, ad@ # the scalar before using itTihe

pack andunpack functions may be needed to manipulate the values of structures used by
ioctl

The return value abctl  (andfentl ) is as bllows:

if OS returns: then Perl returns:
-1 undefined value
0 string "0 but true"
anything else that number

Thus Perl returns true on success and false on failure, yet you can still easily determine the actual
value returned by the operating system:

my $retval = ioctl(...) || -1;
printf "System returned %d\n", $retval;

The special string0 but true" is exempt from Argument "..." isn't numeric
warnings on improper numeric cogrsions.

Portability issues: “ioctl'in perlport.

join EXPR,LIST
Joins the separate stringslo$T into a single string with fields separated by thkig of EXPR,
and returns that mestring. Example:

my $rec = join(":', $login,$passwd,$uid,$gid,$gcos,$home, $shell);
Beware that unlikesplit , join doesnt take a mttern as its first gument. Comparsplit

keys HASH

keys ARRAY
Called in list contet, returns a list consisting of all theys of the named hash, or in Perl 5.12 or
later only the indices of an arrayPerl releases prior to 5.12 will produce a syntax error if you try
to use an array gument. Inscalar context, returns the number ejkor indices.

Hash entries are returned in an apparently random. ofther actual random order is specific to a
given hash; the gact same series of operations om twshes may result in a different order for
each hash.Any insertion into the hash may change the ordsrwll any deletion, with the
exception that the most recendykreturned byeach or keys may be deleted without changing
the order So long as a gen hash is unmodified you may rely &eys , values andeach to
repeatedly return the same order as each.oesr ‘A Igorithmic Complexity Attacks’in perlsec
for details on wi hash order is randomized. Aside from the guarantees provided hereattie e
Ol details of PerB hash algorithm and the hashueesal order are subject to change iy eglease of
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Perl. Ted hashes may bela dfferently to Perk hashes with respect to changes in order on
insertion and deletion of items.

As a side déct, callingkeys resets the internal iterator of tR&SH or ARRAY (seeeach). In
particular calling keys in void context resets the iterator with no othegrbead.

Here is yet another way to print your environment;

my @keys = keys %ENV;
my @values = values %ENV;
while (@keys) {
print pop(@keys), '=', pop(@values), "\n";

or how about sorted by éy:

foreach my $key (sort(keys %ENV)) {
print $key, '=', SENV{$Skey}, "\n";
}

The returned values are copies of the origimgskn the hash, so modifying them will notfedt
the original hash. Comparvalues .

To sort a hash by value, you'll need to ussecat function. Heres a cescending numeric sort of
a hash by its values:

foreach my $key (sort { $hash{$b} <=> $hash{$a} } keys %hash) {
printf "%4d %s\n", $hash{$key}, $key;

}

Used as an blue,keys allows you to increase the number of hashlets allocated for the ygn
hash. Thican @in you a measure offefiencgy if you knaw the hash is going to get big. (This is
similar to pre-extending an array by assigning a larger number to $¥dfrggu say

keys %hash = 200;

then%hash will have & least 200 bckets allocated for it——256 of them, in fact, since it rounds
up to the next peer of two. Thesebuckets will be retainedven if you do%hash = () , use
undef %hash if you want to free the storage whiéhash is still in scope.You can't shrink

the number of ckets allocated for the hash usikgys in this way (but you needinivorry about
doing this by accident, as trying has nteef). keys @array in an Ivalue contd is a syntax
error.

Starting with Perl 5.14, anxperimental feature aleed keys to take a alar expression. This
experiment has been deemed unsuccessful, and wasegamof Rrl 5.24.

To avoid confusing would-be users of your code who are running easdisions of Perl with
mysterious syntax errors, put this sort of thing at the top of your file to signal that your code will
work only on Perls of a recent vintage:

use 5.012; # so k eys/values/each work on arrays
See als@ach , values , andsort .

kill SIGNAL, LIST

kill SIGNAL
Sends a signal to a list of processBgturns the number of arguments that were successfully used
to signal (which is not necessarily the same as the number of processes actually killed, e.g. where
a process group is killed).

my $cnt = kill 'HUP', $child1, $child2;
kill 'KILL', @goners;

SIGNAL may be either a signal name (a string) or a signal numfbeignal name may start with a
SIG prefix, thusFOOand SIGFOO refer to the same signal. The string form IGNAL is
recommended for portability because the same signal may difderent numbers in didrent
operating systems.
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A list of signal names supported by the current platform can be found in
$Config{sig_name} , which is provided by theConfig module. SeeConfig for more
details.

A negdive sgnal name is the same as @ya/e sgnal numberkilling process groups instead of
processes. d¥ example, kill '-KILL', $pgrp and kill -9, $pgrp will send
SIGKILL to the entire process group specifidthat means you usually want to use puesitiot
negaive sgnals.

If SIGNAL is either the number 0 or the strid@gERO(or SIGZERQ, no signal is sent to the
process, bt kil checks whether &'possibleto send a signal to it (that means, to be brief, that
the process is owned by the same ugewe ae the supeuser). Thisis useful to check that a
child process is still ale (ven if only as a zombie) and hasichanged itJID. See perlport for
notes on the portability of this construct.

The behavior of kill when BROCESSiumber is zero or iggtive cepends on the operating system.
For example, on POSIX-conforming systems, zero will signal the current process group, —1 will
signal all processes, andyasther ngative PROCESSwumber will act as a igetive sgnal number

and kill the entire process group specified.

If both theSIGNAL and thePROCESSare ng@aive, the results are undefined warning may be
produced in a future version.

See “Signals’in perlipc for more details.

On some platforms such asinfonvs where thdork (2) system call is notvailable, Perl can be
built to emulatefork at the interpreter l&l. This emulation has limitations related to kill that
have o be onsidered, for code running on Windows and in code intended to be portable.

See perlfork for more details.

If there is naLIST of processes, no signal is sent, and the return value is 0. This form is sometimes
used, hwever, because it causes tainting checks to be run. But see “Laundering and Detecting
Tainted Datd’in perlsec.

Portability issues: “kill’ in perlport.

lastLABEL

lastEXPR

last Thelast command is lik thebreak statementin C (as used in loops); it immediately exits the
loop in question.If the LABEL is omitted, the command refers to the innermost enclosing loop.
Thelast EXPR form, available starting in Perl 5.18.0, allows a label name to be computed at
run time, and is otherwise identical kst LABEL . The continue block, if ary, is rot

executed:
LINE: while (<STDIN>) {
last LINE if /"$/; # exit when done with header
#...
}

last cannot be used toi¢ a block that returns a value sucheasl {} ,sub{} ,ordo{}
and should not be used to exiji@p or mapoperation.

Note that a block by itself is semantically identical to a loop tkedutes once.Thuslast can
be used to effect an early exit out of such a block.

See als@ontinue for an illustration of howast , next , andredo work.

Unlike most named operators, this has the same precedence as assignment. |kéngistram
the looks-like-a-function rule, skast (“foo")."bar" will cause ‘bar” to be part of the
argument tdast

Ic EXPR

Ic Returns a lowercased version®{PR. This is the internal function implementing tiie escape
in double-quoted strings.

If EXPRis omitted, use$_.

O]
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What gets returned depends owesal factors:

If use bytes s in effect:
The results followASCII rules. Onlythe characterd-Z change, t@—z respectiely.

Otherwise, ifuse locale  for LC_CTYPEis in effect:
Respects curreitC_CTYPElocale for code points < 256; and uses Unicode rules for the
remaining code points (this last can only happen ifJfes flag is also set). See perllocale.

Starting in v5.20, Perl uses full Unicode rules if the localgTis-8. Otherwise, there is a
deficieng in this scheme, which is that case changes that cross the 255/256 boundary are not
well-defined. IBr example, the lower case I0ATIN CAPITAL LETTER SHARP S(U+1E9E)

in Unicode rules is U+00DF (onSCll platforms). Butunderuse locale  (prior to v5.20

or not aUTF-8locale), the lower case of U+1E9E is itself, because OxDF may na\Tine

SMALL LETTER SHARP Sin the current locale, and Perl has no way of knowing if that
character een exists in the locale, much less what code point itHerl returns a result that is

above 55 (almost alays the input character unchanged), for all instances (and theré aren’
mary) where the 255/256 boundaryould otherwise be crossed; and starting in v5.22, it
raises a locale warning.

Otherwise, IfEXPRhas theUTF8 flag set:
Unicode rules are used for the case change.

Otherwise, if wuse feature ‘'unicode_strings' or use locale
"“not_characters' is in effect:
Unicode rules are used for the case change.

Otherwise:
ASCII rules are used for the case change. The lowercasey @haracter outside thaScCll
range is the character itself.

Icfirst EXPR

Icfirst
Returns the value oEXPR with the first character Veercased. Thiss the internal function
implementing thél escape in double-quoted strings.

If EXPRis omitted, use$_.
This function behees the same way under various pragmas, such as in a lochle dags.

lengthEXPR

length
Returns the length inharactersof the value ofEXPR. If EXPRis omitted, returns the length of
$_. If EXPRis undefined, returnsndef .

This function cannot be used on an entire array or hash to findwuhéy elements these ke.
For that, usescalar @array  andscalar keys %hash , respectiely.

Like dl Perl character operationtength  normally deals in logical characters, notygical
bytes. r hov mary bytes a string encoded a®JTF-8 would take up, use
length(Encode::encode('UTF-8', EXPR)) (you'll have b use Encode first). See
Encode and perlunicode.

__LINE_ _
A special token that compiles to the current line number.

link OLDFILE,NEWFILE
Creates a nefilename linked to the old filename. Returns true for success, false otherwise.

Portability issues: “linK’'in perlport.

listen SOCKET,QUEUESIZE
Does the same thing that tlisten(2) system call does. Returns true if it succeedatsef
otherwise. Sethe example in “Sockets: Client/Server Communicationperlipc.

local EXPR
You really probably want to be usingyinstead, becaudecal isn’t what most people think of
as “local”. See" Private Variables viany()' i n perlsub for details.
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A local modifies the listed variables to be local to the enclosing block, filgalorlemore than

one \alue is listed, the list must be placed in parentheses. TSaegorary Values vitocal()” i n
perlsub for details, including issues with tied arrays and hashes.

The delete local EXPR construct can also be used to localize the deletion of array/hash
elements to the current block. Seékotalized deletion of elements of composite typeés’
perlsub.

localtimeEXPR

localtime
Corverts a time as returned by the time function to a 9—element list with the time analyzed for the
local time zone.Typically used as follows:

# 0 1 2 3 4 5 6 7 8
my ($sec,$min,$hour,$mday,$mon,$year,$wday,$yday,$isdst) =
localtime(time);

All list elements are numeric and come straight out of the C ‘struct $®&c, $min, and
$hour are the seconds, minutes, and hours of the specified time.

$mday is the day of the month arimon the month in the rang8..11 , with O indicating
January and 11 indicating Decembg&his makes it easy to get a month name from a list:

my @abbr = gw(Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec);
print "$abbr[$mon] $mday";
# $mon=9, $mday=18 gives "Oct 18"

$year contains the number of years since 1900.get a 4—-digit year write:
$year +=1900;

To get the last tw digits of the year (e.g., “0lin 2001) do:
$year = sprintf("%02d", $year % 100);

$wday is the day of the week, with 0 indicating Sunday and 3 indicatiadnésday.$yday is
the day of the yean the range..364 (or 0..365 in leap years.)

$isdst is true if the specified time occurs during Daylight Saving Time, false otherwise.
If EXPRis omitted,localtime  uses the current time (as returnedilne ).
In scalar contexipcaltime  returns thectime(3) value:

my $now_string = localtime; # e.g., "Thu Oct 13 04:54:34 1994"

The format of this scalar value @t locale-dependent but built into Peftor GMT instead of
local time use thgmtime builtin. Seealso theTime::Local = module (for cowmerting seconds,
minutes, hours, and such back to the integer value returnécthéy), and thePOSIX module’s
strftime  andmktime functions.

To get somewhat similar but locale-dependent date strings, set up your lovalenment
variables appropriately (please see perllocale) and try for example:

use POSIX qw(strftime);

my $now_string = strftime "%a %b %e %H:%M:%S %Y", localtime;
# or f or GMT formatted appropriately for your locale:

my $now_string = strftime "%a %b %e %H:%M:%S %Y", gmtime;

Note that¥%aand%h the short forms of the day of the week and the month of the pagrnot
necessarily be three characters wide.

The Time:gmtime and Time::localtime modules provide aveoient, by-name access
mechanism to thgmtime andlocaltime  functions, respeatély.

For a comprehensie date and time representation look at the DateTime modul#PAN.

Portability issues: “localtimeéin perlport.
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lock THING
This function places an advisory lock on a sharadable or referenced object contained in
THING until the lock goes out of scope.

The walue returned is the scalar itself, if the argument is a scalareference, if the argument is
a hash, array or subroutine.

lock is a “weak leyword”; this means that if youe defined a function by this name (beforgyan
calls to it), that function will be called instealf.you are not undeuse threads::shared
this does nothing. See threads::shared.

log EXPR

log Returns the natural logarithm (bageof EXPR. If EXPRis omitted, returns the log & . To get
the log of another base, use basic algebra: The base-N log of a number is equal to the natural log
of that number divided by the natural log of Ror example:

sub log10 {

my $n = shift;

return log($n)/log(10);
}

See als@xp for the irverse operation.

IstatFILEHANDLE

IstatEXPR

IstatDIRHANDLE

Istat
Does the same thing as thiat function (including setting the specialfilehandle) but stats a
symbolic link instead of the file the symbolic link points to. If symbolic links are unimplemented
on your system, a normatat is done. For much more detailed information, please see the
documentation fostat

If EXPRis omitted, stat$ .
Portability issues: “Istatin perlport.
m// The match operatoiSee “Regexp Quote-Lik Operators’in perlop.

mapBLOCK LIST

MapEXPR,LIST
Evaluates thé8LOCK or EXPR for each element afiST (locally setting$  to each element) and
returns the list value composed of the results of each s@lilaton. Inscalar context, returns
the total number of elements so generatBdaluatesBLOCK or EXPR in list context, so each
element oLLIST may produce zero, one, or more elements in the returned value.

my @chars = map(chr, @numbers);

translates a list of numbers to the corresponding characters.
my @squares =map {$_*$_} @numbers;

translates a list of numbers to their squared values.
my @squares=map{$_>5?($_*$ ) : ()} @numbers;

shaws that number of returned elements can differ from the number of input elefemsit an
element, return an empty list (). This could also be &etliby writing

my @squares=map{$_*$_}grep{$_>5} @numbers;
which makes the intention more clear.

Map alvays returns a list, which can be assigned to a hash such that the elements become
key/value pairs. See perldata for more details.

my %hash = map { get_a_key for($ ) =>$_} @array;

is just a fung way to write
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my %hash;

foreach (@array) {
$hash{get _a key for($ )}=$ ;

}

Note that$_ is an alias to the list value, so it can be used to modify the elements 0EThe
While this is useful and supported, it can cause bizarre results if the elemengs affe not
variables. Usinga reqular foreach loop for this purpose auld be clearer in most caseSee

alsogrep for a list composed of those items of the original list for whichBtb®@ CK or EXPR

evduates to true.

{ starts both hash references and blocksnap { ... could be either the start of m8pOCK
LIST or mapEXPR, LIST Because Perl doesibok ahead for the closirlgit has to tak a guess
at which its dealing with based on what it finds just after fheUsually it gets it right, but if it
doesnt it won't realize something is wrong until it gets to thend encounters the missing (or
unexpected) comma. The syntax error will be reported close t$ that you'll need to change
something near thie such as using a una#yor semicolon to gie Rerl some help:

my %hash=map{ "\L$ "=>1 } @array # perl guesses EXPR. wrong
my %hash = map { +"\L$_"=>1 } @array # perl guesses BLOCK. right
my %hash =map {; "\L$ "=>1 } @array # this also works

my %hash = map { ("\L$_" => 1) } @array # as does this

my %hash=map{ Ic($ )=>1 } @array # and this.

my %hash = map +(Ic($_) => 1), @array # this is EXPR and works!

my %hash = map (1 c$)1), @array # evaluates to (1, @array)
or to force an anon hash constructor tse

my @hashes = map +{Ic($_) => 1}, @array # EXPR, so needs
# comma at end

to get a list of anonymous hashes each with only one entry apiece.

mkdir FILENAME,MASK

mkdir FILENAME

mkdir
Creates the directory specified BA.ENAME, with permissions specified BYASK (as modified
by umask). If it succeeds it returns true; otherwise it returns false andbkeferrno). MASK
defaults to 0777 if omitted, arRILENAME defaults tdb_ if omitted.

In general, it is better to create directories with a perm@$sASK and let the user modify that
with their umask than it is to supply a restriggé MASK and gve the user no way to be more
permissie. The exceptions to this rule are when the file or directory should be kegtg(mail
files, for instance). The documentation fonask discusses the choice ASK in more detalil.

Note that according to theOSIX 1003.1-1994he FILENAME may hae any mimber of trailing
slashes. Someperating and filesystems do not get this right, so Perl automaticallyes o
trailing slashes to keeyeyone happ.

To recursvely create a directory structure, look at theke path function of the File::Bth
module.

msgctliD,CMD,ARG
Calls the System WC functionmsgctl(2). You'll probably hae o say

use IPC::SysV;

first to get the correct constant definitions.CMD is IPC_STAT, thenARG must be a &riable
that will hold the returneansqid_ds structure. Returngke ioctl : the undefined value for
error,"0 but true" for zero, or the actual return value otherwiSee also‘SysV IPC” in
perlipc and the documentation 16C::SysV andIPC::Semaphore

Portability issues: “msgctlin perlport.
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msSggeEY,FLAGS
Calls the System WPC function msgyet (2). Returnghe message queue id, umdef on error
See also “Sys\UPC” in perlipc and the documentation 1®C::SysV andIPC::Msg .

Portability issues: “msggétn perlport.

msgrcvIiD,VAR,SIZE, TYPE,FLAGS
Calls the System WC function msgrcv to receé a nessage from message quédénto variable
VAR with a maximum message sizeSIZE. Note that when a message is reegj the message
type as a nate long integer will be the first thing MAR, followed by the actual messagéhis
packing may be opened withnpack("l! a*") . Taints the wariable. Returnsgtrue if
successful, false on errorSee also ‘SysV IPC” in perlipc and the documentation for
IPC::SysV andIPC::Msg .

Portability issues: “msgrcvin perlport.

msgsndD,MSG,FLAGS
Calls the System WC function msgsnd to send the messs$ss to the message queliz MSG
must begin with the nat long integer message type, be followed by the length of the actual
message, and then finally the message its€His kind of packing can be achesl with
pack("l! a*", $type, $message) . Returns true if successful, false on err8ee also
“ SysVIPC” in perlipc and the documentation 1®C::SysV andIPC::Msg .

Portability issues: “msgsndhn perlport.

my VARLIST

my TYPE VARLIST

my VARLIST : ATTRS

my TYPE VARLIST : ATTRS
A mydeclares the listed variables to be locakifelly) to the enclosing block, file, @val . If
more than one variable is listed, the list must be placed in parentheses.

The exact semantics and interface TfPE and ATTRS are still eolving. TYPE may be a
barevord, a constant declared wittse constant , or _ PACKAGE__. lItis currently bound

to the use of the fields pragma, and attributes are handled using the attributes pragma, or starting
from Perl 5.8.0 also via the Attribute::Handlers module. Segvate Variables viamy()' in

perlsub for details.

Note that with a parenthesised lishdef can be used as a dummy placehglfl@ar example to
skip assignment of initial values:

my (undef, $min, $hour ) = localtime;

nextLABEL
nextEXPR
next
Thenext command is lik thecontinue statement in C; it starts the next iteration of the loop:

LINE: while (<STDIN>) {
next LINE if ["#/; # discard comments
#...

}

Note that if there were eontinue  block on the abee, it would get &ecuted @en on dscarded

lines. If LABEL is omitted, the command refers to the innermost enclosing ldbp. next
EXPRform, available as of Perl 5.18.0, allows a label name to be computed at run time, being
otherwise identical toext LABEL .

next cannot be used to exit a block which returns a value suekadq} ,sub {} , ordo
{} , and should not be used to exiyjgep or mapoperation.

Note that a block by itself is semantically identical to a loop tkedutes once.Thusnext will
exit such a block early.

See als@ontinue for an illustration of howast , next , andredo work.

Unlike most named operators, this has the same precedence as assignment. |kénaistram
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the looks-like-a-function rule, snext (“foo")."bar" will cause ‘bar” to be part of the
argument text .

Nno MODULE VERSION LIST
no MODULE VERSION
Nno MODULE LIST
no MODULE
no VERSION
See thause function, of whichno is the opposite.

OCtEXPR

oct InterpretsEXPR as an octal string and returns the correspondahgev (IfEXPR happens to start
off with 0x, interprets it as a Restring. If EXPR starts of with Ob, it is interpreted as a binary
string. Leadingwhitespace is ignored in all three cases.) The following will handle decimal,
binary octal, and hein standard Perl notation:

$val = oct($val) if $val =~ /°0/;

If EXPRis omitted, use$_. To go the other vay (produce a number in octal), usg@intf  or
printf

my $dec_perms = (stat("filename™))[2] & 07777,
my $oct_perm_str = sprintf "%0", $perms;

Theoct function is commonly used when a string suclb44 needs to be ceerted into a file
mode, for @ample. AlthoughPerl automatically comrts strings into numbers as needed, this
automatic cowersion assumes base 10.

Leading white space is ignored without warning, as too ayetrailing non-digits, such as a
decimal pointgct only handles non-ngtive integers, not rggtive integers or floating point).

openFILEHANDLE,EXPR
openFILEHANDLE,MODE,EXPR
openFILEHANDLE,MODE,EXPR,LIST
openFILEHANDLE,MODE,REFERENCE
openFILEHANDLE
Opens the file whose filename isgi by EXPR,and associates it witfILEHANDLE.

Simple examples to open a file for reading:

open(my $fh, "<", "input.txt")
or die "Can't open < input.txt: $!";

and for writing:

open(my $fh, ">", "output.txt")
or die "Can't open > output.txt: $!";

(The following is a comprehensé reference t@pen: for a gentler introduction you may consider
perlopentut.)

If FILEHANDLE is an undefined scalar variable (or array or hash element)y dilebandle is
autovvified, meaning that theaviable is assigned a reference to a newly allocatedyarmrs
filehandle. Otherwis@ FILEHANDLE is an expression, its value is the real filehandlkéhis is
considered a symbolic referenceuse strict "refs" shouldnotbe in effect.)

If three (or more) @yuments are specified, the open mode (including optional encoding) in the
second argument are distinct from the filename in the thirtMODE is < or nothing, the file is
opened for input.If MODE is >, the file is opened for output, withxisting files first being
truncated (clobbered’) and nonexisting files mdy created.If MODE is >>, the file is opened for
appending, again being created if necessary.

You can put at+ in front of the> or < to indicate that you want both read and write access to the
file; thus+< is almost alvays preferred for read/write updatesthe +> mode would clobber the
file first. You can't usually use either read-write mode for updatingtfies, since thg have
variable-length records. See thieswitch in perlrun for a better approachhe file is created with
permissions 00666 modified by the processisnask value.
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These various prefixes correspond tofopen(3) modes of , r+ , w, w+, a, anda+.

In the one- and taraigument forms of the call, the mode and filename should be concatenated (in
that order), preferably separated by white spadeu can — tut shouldnf— omit the mode in
these forms when that mode<is It is safe to use the torargument form ofopen if the filename
argument is a known literal.

For three or more argumentsNfODE is |- , the filename is interpreted as a command to which
output is to be piped, and MODE is —| , the filename is interpreted as a command that pipes
output to us. In the taragument (and one-argument) form, one should replace eastith the
command. Se&Usingopen()for IPC” in perlipc for more examples of thigYou are not allwed

to open to a command that pipes both @amnd out, but see IPC::Open2, IPC::Open3, and
“ Bidirectional Communication with Another Proceas’perlipc for alternaties.)

In the form of pipe opens taking three or more argumentssif is specified (extra guments
after the command name) thelsT becomes arguments to the commanabked if the platform
supports it. The meaning obpen with more than three arguments for non-pipe modes is not yet
defined, but experimental “layetshay give exraLIST arguments meaning.

In the two-aigument (and one-gument) form, opening— or — opensSTDIN and opening>—
opensSTDOUT.

You may (and usually should) use the threguanent form of open to specify /O layers
(sometimes referred to aslisciplines’) to apply to the handle that affectvaahe input and
output are processed (see open and PerllO for more defafsgxample:

open(my $fh, "<:encoding(UTF-8)", $filename)
| die "Can't open UTF-8 encoded $filename: $!";

opens the UTF8-encoded file containing Unicode characters; see perluniintro. Note that if layers
are specified in the three-argument form, theraweflayers stored in ${"OPEN} (see peaty
usually set by the open pragma or the swit€ioD) are ignored. Those layers will also be
ignored if you specify a colon with no name following Ih that case the default layer for the
operating system (waon Unix, :crlf on Windows) is used.

Open returns nonzero on success, the undefined value otherwiseopethénvolved a pipe, the
return value happens to be the pid of the subprocess.

On some systems (in generalS-and Wndows-based system&jnmode is necessary when
you're not working with a te file. For the sak of portability it is a good idea alys to use it
when appropriate, and v to use it when it isrt’appropriate. Alsopeople can set their 1/O to be
by default UTF8-encoded Unicode, not bytes.

When opening a file, & ®ldom a good idea to continue if the request failedpgen is
frequently used witldie . Even if die won't do what you want (sayin aCGl script, where you
want to format a suitable error messaget (there are modules that can help with that problem))
always check the return value from opening a file.

The filehandle will be closed when its reference count reaches zero. If it is a lexically scoped
variable declared withmy, that usually means the end of the enclosing scétpmwever, this
automatic close does not check for errors, so it is better to explicitly close filehandles, especially
those used for writing:

close($handle)
[| warn "close failed: $!";

An older style is to use a barerd as the filehandle, as

open(FH, "<", "input.txt")
or die "Can't open < input.txt: $!";

Then you can useH as the filehandle, iolose FH and<FH>and so on.Note that it5 a dobal
variable, so this form is not recommended iwrmede.

As a shortcut a one-argument call takes the filename from the global su#ddtesof the same
name as the filehandle:
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$ARTICLE = 100;
open(ARTICLE) or die "Can't find article SARTICLE: $\n";

Here $ARTICLE must be a global (package) scalar variable — not one declaredmyithr
state

As a special case the three-argument form with a read/write mode and theghire@ir being
undef :

open(my $tmp, "+>", undef) or die ...

opens a filehandle to a newly created empty anonymous temporar§ffiis.happens under yan
mode, which mags+> the only useful and sensible mode to usé) will need toseek to do
the reading.

Perl is built using PerllO by dafilt. Unlessyou've changed this (such as building Perl with
Configure —Uuseperlio ), you can open filehandles directly to Perl scalars via:

open(my $fh, ">", \$variable) || ..
To (re)openSTDOUTor STDERRas an in-memory file, close it first:

close STDOUT;
open(STDOUT, ">", \$variable)
or die "Can't open STDOUT: $!";

See perliol for detailed info on PerllO.
General examples:

open(my $log, ">>", "fusr/spool/news/twitlog");
# if t he open fails, output is discarded

open(my $dbase, "+<", "dbase.mine") # open for update
or die "Can't open 'dbase.mine' for update: $!";

open(my $dbase, "+<dbase.mine") # ditto
or die "Can't open 'dbase.mine' for update: $!";

open(my $article_fh, "—|", "caesar <$article") # decrypt
# article
or die "Can't start caesar: $!";

open(my $article_fh, "caesar <$article |") # ditto
or die "Can't start caesar: $!";

open(my $out_fh, "|-", "sort >Tmp$$") # $3$ is o ur process id
or die "Can't start sort: $!";

# i n—-memory files
open(my $memory, ">", \$var)
or die "Can't open memory file: $!";
print $memory "fool\n"; # output will appear in $var

You may also, in the Bourne shell tradition, specifyeatPR beginning with>&, in which case the

rest of the string is interpreted as the name of a filehandle (or file desdfiptomeric) to be
duped (as irdup(2)) and openedYou may use& after >, >>, <, +>, +>>, and +<. The mode

you specify should match the mode of the original filehandle. (Duping a filehandle doesnot tak
into account ay existing contents ofO buffers.) Ifyou use the three-argument form, then you
can pass either a numbptire name of a filehandle, or the normal “reference to a glob”.

Here is a script that ges, redirects, and restor83 DOUTandSTDERRusing various methods:
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#!/usr/bin/perl
open(my $oldout, ">&STDOUT") or die "Can't dup STDOUT: $!";
open(OLDERR, ">&", \*STDERR) or die "Can't dup STDERR: $!";
open(STDOUT, '>', "foo.out") or die "Can't redirect STDOUT: $!";
open(STDERR, ">&STDOUT") or die "Can't dup STDOUT: $!";
select STDERR; $| = 1; # make unbuffered
select STDOUT; $| = 1; # make unbuffered
print STDOUT "stdout 1\n"; # t his works for
print STDERR "stderr 1\n"; # subprocesses too

open(STDOUT, ">&", $oldout) or die "Can't dup \$oldout: $!";
open(STDERR, ">&0OLDERR") or die "Can't dup OLDERR: $!";

print STDOUT "stdout 2\n";
print STDERR "stderr 2\n";

If you specify'<&=X"' , whereX is a file descriptor number or a filehandle, then Perl will do an
equivaent of Csfdopen(3) of that file descriptor (and not cdllip(2)); this is more parsimonious
of file descriptors.For example:

# open for input, reusing the fileno of $fd
open(my $fh, "<&=", $fd)

or
open(my $fh, "<&=%$fd")
or

# open for append, using the fileno of $oldfh
open(my $fh, ">>&=", $oldfh)

Being parsimonious on filehandles is also useful (besides being parsimoniougnimpleewhen
something is dependent on file descriptore fdr example locking usinfiock . If you do just
open(my $A, ">>&", $B) , the filehandlebA will not have the same file descriptor &8,
and thereforeflock($A) will not flock($B) nor vice \ersa. Butwith open(my $A,
">>&=",$B) , the filehandles will share the same underlying system file descriptor.

Note that under Perls older than 5.8.0, Perl uses the standard C ditfidopen(3) to implement
the = functionality On mary Unix systemsfdopen(3) fails when file descriptors exceed a certain
value, typically 255.For Perls 5.8.0 and latePerllO is (most often) the default.

You can see whether your Perl was built with PerllO by runmied —V:useperlio L fit
saysdefine' , you hare RerllO; otherwise you don't.

If you open a pipe on the command(that is, specify eithej~ or —| with the one- or tw-
argument forms obpen), an implicitfork is done, smpen returns twice: in the parent process
it returns the pid of the child process, and in the child process it returns (a définkkbe
defined($pid) or// to determine whether the open was successful.

For example, use either

my $child_pid = open(my $from_kid, "—|") // die "Can't fork: $!";
or

my $child_pid = open(my $to_kid,  "|-") // die "Can't fork: $!";
followed by
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if ($child_pid) {
# am the parent:
# either write $to_kid or else read $from_kid

waitpid $child_pid, O;
} else{
# am the child; use STDIN/STDOUT normally

exit;
}
The filehandle behas normally for the parent, ui 1/O to that filehandle is piped from/to the
STDOUT/STDIN of the child process.In the child process, the filehandle tsopened —I1/O
happens from/to the meSTDOUT/STDIN. Typically this is used lik the normal piped open when
you want to gercise more control\@r just hav the pipe command getseeuted, such as when
running setuid and you ddnvant to hae t scan shell commands for metacharacters.

The following blocks are more or less eglent:
open(my $fh, "|tr '[a-z]' [A-Z]");

open(my $fh, "|-", "tr '[a—z]' TA-Z]");
open(my $fh, "|-") || exec 'tr', '[a-z]', TA-Z];
open(my $fh, "|-", "tr", Ta-z]', 'TA-Z]";
open(my $fh, "cat —n '$file'|");

open(my $fh, "—|", "cat —n '$file");

open(my $fh, "—|") || exec "cat", "-n", $file;
open(my $fh, "', "cat", "-n", $file);

The last tvo examples in each block shvahe pipe as “list form”, which is not yet supported on
all platforms. A good rule of thumb is that if your platform has a resk (in other words, if
your platform is Unix, including Linux and MacOS X), you can use the list forou would
want to use the list form of the pipe so you can pass litegahagents to the command without risk
of the shell interpreting gnshell metacharacters in thenHowever, this also bars you from
opening pipes to commands that intentionally contain shell metacharacters, such as:

open(my $fh, "[cat —n | expand —4 | Ipr")
|| die "Can't open pipeline to lpr: $!";
See “Safe Pipe Openéh perlipc for more examples of this.
Perl will attempt to flush all files opened for output beforg @geration that may do a forkub
this may not be supported on some platforms (see perlprthe safe, you may need to s

(PAUTOFLUSHIn English) or call theautoflush method oflO::Handle  on ary open
handles.

On systems that support a close-aredlag on files, the flag will be set for thewlg opened file
descriptor as determined by the valu&df . See “$"F” in perlvar.

Closing ai piped filehandle causes the parent process to wait for the child to finish, then returns
the status value i#? and${"CHILD_ERROR_NATIVE} .

The filename passed to the one— and-agument forms obpen will have leading and trailing
whitespace deleted and normal redirection characters hondhesl.property known as ‘magic
open’, can often be used to goodeaxdt. Auser could specify a filename ‘afsh cat file |”, or you
could change certain filenames as needed:

$filename =" s/(.*\.gz)\s*$/gzip —dc < $1}/;
open(my $fh, $filename) or die "Can't open $filename: $!";

Use the three-argument form to open a file with arbitrary weird characters in it,

open(my $fh, "<", $file)
|| die "Can't open $file: $!";

otherwise it5 necessary to protect aheading and trailing whitespace:
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$file =~ s#"(\s)#./$1#;
open(my $fh, "< $file\0")
|| die "Can't open $file: $!";

(this may not work on some bizarre filesystem8he should conscientiously choose between the
magicandthree-argumentorm of open:

open(my $in, SARGV[0]) || die "Can't open $ARGV[O]: $!";

will allow the user to specify an argument of the fdreh cat file |" , but will not work
on a filename that happens tovéa tailing space, while

open(my $in, "<", $ARGV[0])
|| die "Can't open $ARGV[O]: $!";

will have exactly the opposite restrictions. (ever, some shells support the syntgerl
your_program.pl <( rsh cat file ) , which produces a filename that can be opened
normally.)

If you want a ‘real” C open(2), then you should use tisgsopen function, which ivolves no
such magic (but uses different filemodes than &eh , which corresponds to ©pen(3)). This
is another way to protect your filenames from interpretatieon.example:

use |0::Handle;

sysopen(my $fh, $path, O_RDWR|O_CREAT|O_EXCL)
or die "Can't open $path: $!";

$th—>autoflush(1);

print $th "stuff $$\n";

seek($fh, 0, 0);

print "File contains: ", readline($fh);

Seeseek for some details about mixing reading and writing.

Portability issues: “opehin perlport.

opendirDIRHANDLE,EXPR
Opens a directory namedXPR for processing byreaddir , telldir , seekdir
rewinddir , and closedir . Returns true if successfuDIRHANDLE may be an xpression
whose value can be used as an indirect dirhandle, usually the real dirhandldfrialREIANDLE
is an undefined scalaarable (or array or hash element), the variable is assigned a reference to a
newv anorymous dirhandle; that is, #'autovivified. DIRHANDLES have their own namespace
separate from FILEHANDLES.

See the example e¢addir

ord EXPR
ord Returns the numeric value of the first characteb>X#R. If EXPRis an empty string, returns 0f
EXPRis omitted, use$_. (Notecharacter, not byte.)

For the reverse, seehr . See perlunicode for more about Unicode.

our VARLIST

our TYPE VARLIST

OurVARLIST : ATTRS

our TYPE VARLIST : ATTRS
our malkes a lexical alias to a package (i.e. globaljiable of the same name in the current
package for use within the current lexical scope.

our has the same scoping rulesmagor state , meaning that it is only valid within axeal
scope. Unlile my andstate , which both declare me (lexical) variables,our only creates an
alias to an existing variable: a package variable of the same name.

This means that wheumse strict 'vars' is in efect, our lets you use a packaganable
without qualifying it with the package nameuytbonly within the lexical scope of theur
declaration. Thispplies immediately—even within the same statement.
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package Foo;
use strict;
$Foo::foo = 23;
{
our $foo; # alias to $Foo::foo

print $foo; # prints 23
}

print $Foo::foo; # prints 23

print $foo; # ERROR: requires explicit package name

This works gen if the package variable has not been used before, as package variables spring into
existence when first used.

package Foo;
use strict;

our $foo = 23; # | ust like $Foo::foo = 23

print $Foo::foo; # prints 23

Because theariable becomes dal immediately undeuse strict 'vars' , SO bng as there
is no \ariable with that name is already in scope, you can then reference the paalabke v
again &en within the same statement.

package Foo;
use strict;

my $foo = $foo; # error, undeclared $foo on right-hand side
our $foo = $foo; # no errors

If more than one variable is listed, the list must be placed in parentheses.

our($bar, $baz);

An our declaration declares an alias for a package variable that will be visible across its entire
lexical scope, wen across package boundaries. The package in which the variable is entered is
determined at the point of the declaration, not at the point of Tki& means the folleing
behavior holds:

package Foo;
our $bar; # declares $Foo::bar for rest of lexical scope
$bar = 20;

package Bar;
print $bar; # prints 20, as it refers to $Foo::bar

Multiple our declarations with the same name in the same lexical scope are allowgtarketive
different packages. If tlyhappen to be in the same package, Perl will eraihimgs if you hee
asled for them, just lik multiple my declarations. Unlig a £condmy declaration, which will
bind the name to a fresh variable, a second declaration in the same package, in the same
scope, is merely redundant.

perl v5.26.0

use warnings;

package Foo;

our $bar; # declares $Foo::bar for rest of lexical scope
$bar = 20;

package Bar;

our $bar = 30; # declares $Bar::bar for rest of lexical scope
print $bar; # prints 30
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our $bar; # emits warning but has no other effect
print $bar; # still prints 30

An our declaration may also i@ a Ist of attributes associated with it.

The exact semantics and interfac@gPE andATTRS are still olving. TYPE is currently bound
to the use of the fields pragma, and attributes are handled using theesttplagma, ostarting
from Perl 5.8.0, also via the Attribe::Handlers module. Se#fivate Variables viamy()' in
perlsub for details.

Note that with a parenthesised lishdef can be used as a dummy placehglflar example to
skip assignment of initial values:

our (undef, $min, $hour ) = localtime;

our differs fromuse vars , which allows use of an unqualified namely within the afected
package, but across scopes.

packTEMPLATE,LIST
Takes aLIST of values and corts it into a string using the rulesvgn by the TEMPLATE. The
resulting string is the concatenation of theveted \alues. Vpically, each conerted value looks
like its machine-leel representation. df example, on 32-bit machines an integer may be
represented by a sequence of 4 bytes, whigh in Perl be presented as a string tha#
characters long.

See perlpacktut for an introduction to this function.
The TEMPLATE is a sequence of characters thaedhe order and type of values, as follows:

a A string with arbitrary binary data, will be null padded.
A A text (ASCII) string, will be space padded.
Z A null-terminated (ASCIZ) string, will be null padded.

b A bit string (ascending bit order inside each byte,
like vec()).

A bit string (descending bit order inside each byte).
A hex string (low nybble first).

A hex string (high nybble first).

IS ™

¢ A signed char (8-bit) value.
C An unsigned char (octet) value.
W A unsigned char value (can be greater than 255).

s A signed short (16-bit) value.
S An unsigned short value.

I A signed long (32-bit) value.
L An unsigned long value.

g A signed quad (64-bit) value.
Q A unsigned quad value.
(Quads are available only if your system supports 64-bit
integer values _and__ if Perl has been compiled to support
those. Raises an exception otherwise.)

i A signed integer value.
I A unsigned integer value.
(This 'integer' is _at_least_ 32 bits wide. Its exact
size depends on what a local C compiler calls 'int'.)

n An unsigned short (16-bit) in "network" (big—endian) order.
N  An unsigned long (32-bit) in "network" (big—endian) order.
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An unsigned short (16-bit) in "VAX" (little—endian) order.
An unsigned long (32-hit) in "VAX" (little—endian) order.

A Perl internal signed integer value (IV).
A Perl internal unsigned integer value (UV).

A single—precision float in native format.
A double—precision float in native format.

A Perl internal floating—point value (NV) in native format
A float of long—double precision in native format.

(Long doubles are available only if your system supports
long double values _and__if Perl has been compiled to
support those. Raises an exception otherwise.

Note that there are different long double formats.)

A pointer to a null-terminated string.
A pointer to a structure (fixed-length string).

A uuencoded string.

A Unicode character number. Encodes to a character in char—
acter mode and UTF-8 (or UTF—EBCDIC in EBCDIC platforms) in
byte mode.

A BER compressed integer (not an ASN.1 BER, see perlpacktut
for details). Its bytes represent an unsigned integer in

base 128, most significant digit first, with as few digits

as possible.  Bit eight (the high bit) is set on each byte

except the last.

A null byte (a.k.a ASCII NUL, "\000", chr(0))
Back up a byte.
MII-fill or truncate to absolute position, counted from the
start of the innermost ()—group.
N ull-fill or truncate to absolute position specified by
the value.
Start of a ()—group.

One or more modifiers belomay optionally follav certain letters in th@ EMPLATE (the second
column lists letters for which the modifier is valid):

s SILil Forces native (short, long, int) sizes instead
of fixed (16—/32-hit) sizes.

x X Make x and X act as alignment commands.
n NvV Treat integers as signed instead of unsigned.
@. S pecify position as byte offset in the internal

representation of the packed string.  Efficient
but dangerous.

sSillLqQ  Force big—endian byte-order on the type.
jJfFdDpP  (The "big end" touches the construct.)

sSillLqQ  Force little—endian byte—order on the type.
jJfFdDpP  (The "little end" touches the construct.)

The > and < modifiers can also be used ¢n groups to force a particular byte-order on all
components in that group, including all its subgroups.
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The following rules apply:

Each letter may optionally be folleed by a number indicating the repeat coulsthumeric
repeat count may optionally be enclosed in brackets, pacik("C[80]", @arr) . The
repeat count gobbles that nyavalues from tha.IST when used with all format types other
thana, A, Z, b, B, h,H @., X, X, and P, where it means something else, describedvwbelo
Supplying & for the repeat count instead of a number means to wga/éromary items are
left, except for:

e @Xx,andX, where it is equident to0.
e <.> where it means relag o the start of the string.
e u,where itis equident to 1 (or 45, which here is egdient).

One can replace a numeric repeat count with a template letter enclosed @ishracise the
packed byte length of the bracketed template for the repeat count.

For example, the templatg[L] skips as manbytes as in a packed long, and the template
"$t X[$t] $t" unpacks twice whater $t (when \ariable-a&panded) unpacks. If the
template in brackts contains alignment commands (suchx!gd] ), its packed length is
calculated as if the start of the template had the maximal possible alignment.

When used wittZ, a* as the repeat count is guaranteed to add a trailing null byte, so the
resulting string is alays one byte longer than the byte length of the item itself.

When used with@ the repeat count represents an offset from the start of the inng)most
group.

When used with , the repeat count determines the starting position to calculatealihe v
offset as follows:

e Ifthe repeat count i8, it's relative © the current position.
< If the repeat count i§, the offset is relatie o the start of the packed string.

« And if it's an ntegem, the offset is relatie 0 the start of theith innermos{ ) group,
or to the start of the stringiifis bigger then the groupvd.

The repeat count fan is interpreted as the maximal number of bytes to encode per line of
output, with 0, 1 and 2 replaced by 45. The repeat count should not be more than 65.

Thea, A, and Z types gobble just one value, but pack it as a string of length count, padding
with nulls or spaces as needed. When unpacksfrips trailing whitespace and nulig,
strips &erything after the first null, and returns data with no stripping at all.

If the value to pack is too long, the result is truncated. dftitb long and an explicit count is
provided,Z packs only$count-1 bytes, followed by a null byteThusZ always packs a
trailing null, except when the count is 0.

Likewise, theb and B formats pack a string thatthat may bits long. Each such format
generates 1 bit of the result. These are typically followed by a repeat couB likeB64.

Each result bit is based on the least-significant bit of the corresponding input chaeagcter
on ord($char)%2 . In particular characters'0" and"l" generate bits 0 and 1, as do
character$§\000" and™001"

Starting from the kginning of the input string, each 8-tuple of characters iserted to 1
character of outputWith formatb, the first character of the 8-tuple determines the least-
significant bit of a character; with form&, it determines the most-significant bit of a
character.

If the length of the input string is notemly divisible by 8, the remainder is packed as if the
input string were padded by null characters at the &mohilarly during unpacking, éxtra”
bits are ignored.

If the input string is longer than needed, remaining characters are ignored.

A * for the repeat count uses all characters of the input fi@ld. unpacking, bits are
converted to a string obs and 1s.
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e The h and H formats pack a string that mamybbles (4-bit groups, representable as
hexadecimal digits)0".."9™a".."f" ) long.

For each such formapack generates 4 bits of resuNVith non-alphabetical characters, the
result is based on the 4 Ileast-significant bits of the input character on
ord($char)%16 . In particular characters'0" and"1" generate ybbles 0 and 1, as do
bytes "\000" and "\001" . For charactersa".."f" and "A".."F" , the result is
compatible with the usual hexadecimal digits, so that and"A" both generate theyhble
0xA==10. Use only these specific hieharacters with this format.

Starting from the beginning of the templateptek , each pair of characters is amnted to 1
character of outputWith format h, the first character of the pair determines the least-
significant nybble of the output character; with forrHait determines the most-significant
nybble.

If the length of the input string is notem, it behaes as if padded by a null character at the
end. Similarly “extra” nybbles are ignored during unpacking.

If the input string is longer than needed, extra characters are ignored.

A * for the repeat count uses all characters of the input fiedd.unpack , nybbles are
converted to a string of hexadecimal digits.

e« Thep format packs a pointer to a null-terminated stripu are responsible for ensuring
that the string is not a temporarglwe, as that could potentially get deallocated before you
got around to using the packed resdihe P format packs a pointer to a structure of the size
indicated by the lengthA null pointer is created if the corresponding value goor P is
undef ; similarly with unpack , where a null pointer unpacks intadef .

If your system has a strange pointer sizemeaning a pointer is neither as big as an int nor as
big as a long—it may not be possible to pack or unpack pointers in big— or little-endian byte
order Attempting to do so raises an exception.

e The/ template character alls packing and unpacking of a sequence of items where the
pacled structure contains a packed item count followed by the packed items themselv
This is useful when the structure you're unpacking has encoded the sizes or repeat counts for
some of its fields within the structure itself as separate fields.

For pack, you write length-itemi sequence-itemand the length-itemdescribes he the
length \alue is packd. Formats likely to be of most use are mgepacking ones lign for
Java grings,wfor ASN.1or SNMP,andN for SunxDR.

For pack , sequence-itermay hae a epeat count, in which case the minimum of that and
the number of \&ilable items is used as the argument lEorgth-item If it has no repeat
count or uses a '*', the number ofailable items is used.

For unpack , an nternal stack of integer arguments unpacked so far is uéaa.write
/ sequence-iterand the repeat count is obtained by poppirfgtioé last element from the
stack. Thesequence-itemmust not hee a epeat count.

If sequence-itemefers to a string type'A" , "a" , or "Z" ), thelength-itemis the string
length, not the number of string®Vith an explicit repeat count for pack, the patistring is
adjusted to that lengthror example:

This code: gives this result:
unpack("W/a", "\004Gurusamy") ("Guru")
unpack("a3/A A*", "007 Bond J") (" Bond","J")

unpack("a3 x2 /A A*", "007: Bond, J.") ("Bond, J", ".")

pack("n/a* w/a","hello,","world") "\000\006hello,\005world"
pack("a/W2", ord("a") .. ord("z")) "2ab"

Thelength-itemis not returned explicitly fromnpack .

Supplying a count to thkength-itemformat letter is only useful with\, a, or Z. Packing
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with alength-itemof a or Z may introducé\000" characters, which Perl does nogael
as leggd in numeric strings.

e The integer types, S, | , and L may be followed by & modifier to specify nate sorts or
longs. Asshawn in the @ample abwe, a barel means exactly 32 bits, although the veti
long as seen by the local C compiler may bedar This is mainly an issue on 64-bit
platforms. You can see whether usihgnakes awn difference this way:

printf "format s is %d, s! is %d\n",
length pack("s"), length pack("s!");

printf "format | is %d, I! is %d\n",
length pack("l'), length pack("I'");

il andl! are also allowed, but only for completeness’ sake. éheeidentical ta andl .

The actual sizes (in bytes) of natisorts, ints, longs, and long longs on the platform where
Perl was built are alsovalable from the command line:

$ perl =V:{short,int,long{,long}}size
shortsize="2",

intsize='4",;

longsize='4',

longlongsize='8";

or programmatically via th€onfig module:

use Config;
print $Config{shortsize}, "\n";
print $Config{intsize}, "\n";
print $Config{longsize}, "\n";
print $Config{longlongsize}, "\n";
$Config{longlongsize} is undefined on systems without long long support.
e The integer formats, S,i,1,l,L,j,axdJ are inherently non-portable between processors

and operating systems becausey tbieey native byteorder and endiannesgor example, a
4-byte integer 0x12345678 (305419896 decimallill be ordered natly (arranged in and
handled by th€PUregisters) into bytes as

0x12 0x34 0x56 0x78 # big—-endian
0x78 0x56 0x34 0x12 # | ittle—endian

Basically Intel andvAX CPUs are little-endian, whileverybody else, including Motorola
m68k/88k, PPC, Sparc,HP R\, Power and Cray are big-endian. Alpha antIPS can be
either: Digital/Compaq uses (well, used) them in little-endian madeS®GI/Cray uses them
in big-endian mode.

The namedig-endianandlittle-endianare comic references to the egg-eating habits of the
little-endian Lilliputians and the big-endian Blefuscudians from the classic Jonathan Swift
satire,Gulliver's Travels This entered computer lingo via the paper “On Holgrgvand a

Plea for Peackby Danry Cohen,uUSscC/ISI IEN 137 April 1, 1980.

Some systems may veeven weirder byte orders such as

0x56 0x78 0x12 0x34
0x34 0x12 0x78 0x56

These are called mid-endian, middle-endian, mixed-endian, or just weird.
You can determine your system endianness with this incantation:
printf("%#02x ", $_) for unpack("W*", pack L=>0x12345678);

The byteorder on the platform where Perl was built is aladable via Config:
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use Config;
print "$Config{byteorderj\n";

or from the command line:
$ perl -V:byteorder

Byteorders"1234" and"12345678" are little-endian;'4321" and"87654321" are
big-endian. Systemsith multiarchitecture binaries will ka "ffff" , Sgnifying that static
information doesn’'work, one must use runtime probing.

For portably packed integers, either use the fornmathsl, v, and V or else use the and<
modifiers described immediately belo See also perlport.

Also floating point numbers i@ endianness. Usuallfbut not alvays) this agrees with the
integer endiannessEven though most platforms these days usdBR€& 754binary format,
there are dferences, especially if the long doubles armlired. You can see th€onfig
variables doublekind  and longdblkind (also doublesize , longdblsize ): the
“kind” values are enums, unlikgteorder

Portability-wise the best option is probably to keep tolB®E 75464-bit doubles, and of
agreed-upon endianness. Another possibility is'tha" ) format ofprintf

Starting with Perl 5.10.0, inger and floating-point formats, along with theandP formats
and () groups, may all be followed by thre or < endianness modifiers to respeely
enforce big— or little-endian byte-ordefhese modifiers are especially usefulegihow n,
N, v, andV don't cover signed integers, 64-bit integers, or floating-point values.

Here are some concerns to keep in mind when using an endianness modifier:

e Exchanging signed integers between different platformksvonly when all platforms
store them in the same formatMost platforms store signed integers inotsy
complement notation, so usually this is not an issue.

e The> or < modifiers can only be used on floating-point formats on big— or little-endian
machines. Otherwisaftempting to use them raises an exception.

e Forcing big— or little-endian byte-order on floating-point values for dathange can
work only if all platforms use the same binary representation su¢BE&sfloating-
point. Een if all platforms are usingEEE, there may still be subtle fi#frences. Being
able to use> or < on floating-point values can be useful, but also dangerous if yoti don’
know exactly what you're doing. It is not a generaaywto portably store floating-point
values.

< When using> or < on a() group, this dects all types inside the group that accept
byte-order modifiers, including all subgroups.is silently ignored for all other types.
You ae not allowed to werride the byte-order within a group that already has a byte-
order modifier suffix.

Real numbers (floats and doubles) are inveatiachine format only Due to the multiplicity
of floating-point formats and the lack of a standamdtivork” representation for them, no
facility for interchange has been made. This means thatpdtbdating-point data written on
one machine may not be readable on anp#ven if both uselEEE floating-point arithmetic
(because the endianness of the memory representation is not pan&afitlspec). Sealso
perlport.

If you know exactly what you're doing, you can use theor < modifiers to force big— or
little-endian byte-order on floating-point values.

Because Perl uses doubles (or long doubles, if configured) internally for all numeric
calculation, cowerting from double into float and thence to doublaiagoses precision, so
unpack("f", pack("f", $foo) ) will not in general equéfoo .

Pack and unpack can operate inotiinodes: character mod€@ mode) where the paeH

string is processed per charactad UTF-8 byte mode (JO mode) where the paell string is
processed in its UTF-8-encoded Unicode form on a byte-by-byte l2isésacter mode is
the default unless the format string starts WwithYou can alays switch mode mid-format
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with an eplicit CO or U0 in the format. This mode remains in effect until the next mode
change, or until the end of tle group it (directly) applies to.

Using CO to get Unicode characters while usitf to get non-Unicode bytes is not
necessarily olious. Probablynly the first of these is what you want:

$ perl -CS -E 'say "X{3B1}\x{3C9}" |

perl —CS —ne 'printf "%v04X\n", $_ for unpack("COA*", $_)'
03B1.03C9
$ perl -CS -E 'say "X{3B1}\x{3C9}" |

perl =CS —ne 'printf "%v02X\n", $_ for unpack("U0A*", $_)'
CE.B1.CF.89
$ perl -CS -E 'say "X{3B1}\x{3C9}" |

perl —CO —ne 'printf "%v02X\n", $_ for unpack("COA*", $ )’
CE.B1.CF.89
$ perl -CS -E 'say "X{3B1}\x{3C9}" |

perl —CO —ne 'printf "%v02X\n", $_ for unpack("UOA*", $ )’
C3.8E.C2.B1.C3.8F.C2.89

Those examples also illustrate that you should not try tgask /unpack as a substitute
for the Encode module.

You must yourself do anaignment or padding by inserting, for example, enoligh es
while packing. There is noay forpack andunpack to knowvw where characters are going
to or coming from, so tlyehandle their output and input as flat sequences of characters.

A () group is a sub-TEMPLATE enclosed in parenthegegroup may tak a epeat count
either as postfix, or farnpack , aso via the/ template characteWithin each repetition of
a goup, positioning with@starts @er at 0. Therefore, the result of

pack("@1A((@2A)@3A)", qw[X Y Z])
is the string\0X\0\0YZ"

x andX accept thd modifier to act as alignment commandsythenp forward or back to
the closest position aligned at a multiplecofunt characters. & example, tgpack or
unpack a C gructure like

struct {
char ¢; [* one signed, 8-bit character */
double d;
char cc[2];
}
one may need to use the templatex ![d] d c[2] . This assumes that doubles must be

aligned to the size of double.
For alignment commands, @ount of 0 is equialent to acount of 1; both are no-ops.

n, N, v and V accept the! modifier to represent signed 16-/32-bit gees in
big—/little—endian orderThis is portable only when all platforms sharing patkata use the
same binary representation for signed dets; for example, when all platforms useo'sy
complement representation.

Comments can be embedded iMEMPLATE using# through the end of line. White space
can separate pack codes from each pthar modifiers and repeat counts must fallo
immediately Breaking comple templates into individual line-by-line components, suitably
annotated, can do as much to imrdegbility and maintainability of pack/unpack formats
as/x can for complicated pattern matches.

If TEMPLATE requires more arguments thpack is given, pack assumes additiondl
arguments. IfTEMPLATE requires fewer arguments thawegi, extra arguments are ignored.

Attempting to pack the special floating poigtuesinf andNaN (infinity, aso in ngdive,
and not-a-number) into packed integer value® (iK' ) is a fatal error The reason for this
is that there simply ishany sensible mapping for these special values into integers.
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Examples:

$foo = pack("WWWW",65,66,67,68);

# f oo eq"ABCD"

$foo = pack("wW4",65,66,67,68);

# same thing

$foo = pack("W4",0x24b6,0x24b7,0x24b8,0x24b9);

# same thing with Unicode circled letters.

$foo = pack("U4",0x24b6,0x24b7,0x24b8,0x24h9);

# same thing with Unicode circled letters.  You don't get the
# UTF-8 bytes because the U at the start of the format caused
# a switch to UO—-mode, so the UTF-8 bytes get joined into

# characters

$foo = pack("C0OU4",0x24b6,0x24b7,0x24b8,0x24b9);

# f 00 eq "\xe2\x92\xb6\xe2\x92\xb7\xe2\x92\xb8\xe2\x92\xb9"
# This is the UTF-8 encoding of the string in the

# previous example

$foo = pack("ccxxcc",65,66,67,68);
# f oo eq "AB\O\OCD"

# NOTE: The examples above featuring "W" and "c" are true

# only on ASCII and ASCII-derived systems such as ISO Latin 1
# and UTF-8. On EBCDIC systems, the first example would be
# $foo = pack("WWWW",193,194,195,196);

$foo = pack('s2",1,2);
# "\001\000\002\000" on little—endian
# "\000\001\000\002" on big—endian

$foo = pack("a4","abcd","x","y","z");
# "abcd"

$foo = pack("aaaa”,"abcd","x","y","z");
# " axyz"

$foo = pack("al4","abcdefg");
# " abcdefg\0\0\O\O\O\0O\O"

$foo = pack("i9pl", gmtime);
# a r eal struct tm (on my system anyway)

$utmp_template ="Z8 28 Z16 L";
$utmp = pack($utmp_template, @utmp1l);
# a struct utmp (BSDish)

@utmp2 = unpack($utmp_template, $utmp);
# " @utmpl" eq "@utmp2"

sub bintodec {
unpack("N", pack("B32", substr("0" x 32 . shift, —32)));
}

$foo = pack('sx2l', 12, 34);

# short 12, two zero bytes padding, long 34
$bar = pack('s@4l', 12, 34);

# short 12, zero fill to position 4, long 34

# $foo eq $bar

$bhaz = pack('s.l', 12, 4, 34);
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# short 12, zero fill to position 4, long 34

$foo = pack('nN', 42, 4711);

# pack big—endian 16— and 32-bit unsigned integers
$foo = pack('S>L>", 42, 4711);

# exactly the same

$foo = pack('s<I<’, —42, 4711);

# pack little—endian 16— and 32-hit signed integers
$foo = pack('(sl)<', —42, 4711);

# exactly the same

The same template may generally also be usadpack .

packageNAMESRACE

packageNAMESPACE VERSION

packageNAMESPACE BLOCK

packageNAMESPACE VERSION BLOCK
Declares theBLOCK or the rest of the compilation unit as being in theerginamespace. The
scope of the package declaration is either the supplied BodeK or, in the absence of a
BLOCK, from the declaration itself through the end of current scope (the enclosing block, file, or
eval ). Thatis, the forms without 8LOCK are operatie through the end of the current scope,
just like themy, state , andour operators. Alunqualified dynamic identifiers in this scope will
be in the gren namespace,xeept where werridden by anothepackage declaration or when
theyre one of the special identifiers that qualify intain:: , like STDOUTARGYVYENYV, and the
punctuation variables.

A package statement affects dynamic variables, antjuding those yowe wsedlocal on, hut

not lexically-scoped variables, which are created wityy state , or our . Typically it would be

the first declaration in a file included bgquire  or use. You can switch into a package in
more than one place, since this only determines whicuttefymbol table the compiler uses for
the rest of that block.You can refer to identifiers in other packages than the current one by
prefixing the identifier with the package name and a double colon,%&omePack::var or
ThatPack::INPUT_HANDLE . If package name is omitted, tlmain package as assumed.
That is, $::sail is equvaent to $main::sail (as well as tdbmain'sail , dill seen in
ancient code, mostly from Perl 4).

If VERSION is provided, package sets the3VERSION variable in the gren namespace to a
version object with th&/ERSION provided. VERSION must be a‘strict” style version number as
defined by the version module: a pagticecimal number (integer or decimal-fraction) without
exponentiation or else a dotted-decimal v-string with a leadihgharacter and at least three
components. du should sesVERSIONonly once per package.

See ‘Packages’in perlmod for more information about packages, modules, and claSees.
perlsub for other scoping issues.

_ _PACKAGE_ _
A special token that returns the name of the package in which it occurs.

pipe READHANDLE,WRITEHANDLE
Opens a pair of connected pipeslike corresponding system call. Note that if you set up a loop
of piped processes, deadlock can occur unless youeayecareful. In addition, note that Perl’
pipes uselO buffering, so you may need to skt to flush yourwRITEHANDLE after each
command, depending on the application.

Returns true on success.

See IPC::0Open2, IPC::Open3, arBidirectional Communication with Another Processh
perlipc for examples of such things.

On systems that support a close-areeflag on files, that flag is set on allwig opened file
descriptors whosBileno s ae higherthan the current value &F (by default 2 foISTDERR
See “$°Fin perlvar.
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POPARRAY
pop Pops and returns the last value of the agreyytening the array by one element.

Returns the undefined value if the array is epmgitiyough this may also happen at other timis.
ARRAY is omitted, pops th@ARG¥Yrray in the main program, but ti@ _array in subroutines,
just like shift

Starting with Perl 5.14, anxperimental feature alwed pop to take a alar expression. This
experiment has been deemed unsuccessful, and wasegamof Rrl 5.24.

POSSCALAR

pos Returns the offset of where the last/g search left dffor the variable in questior$( is used
when the variable is not specified). Thisfset is in characters unless the (no-longer
recommendedjise bytes pragma is in effect, in which case thésef is in bytes. Note that 0
is a valid match déet. undef indicates that the search position is reset (usually due to match
failure, but can also be because no match has yet been run on the scalar).

pos directly accesses the location used by tlgeage engine to store the offset, so assigning to
pos will change that déet, and so will also influence th& zero-width assertion in gelar
expressions. Botlof these effects takdace for the next match, so you daafect the position
with pos during the current match, such ag?ipos() = 5}) or s/lpos() = 5/e

Settingpos also resets thenatdhed with zes-lengthflag, described under “Repeatedtferns
Matching a Zero-length Substringi perlre.

Because adiledm//gc match doesn’reset the offset, the return fropes won't change either
in this case. See perlre and perlop.

print FILEHANDLE LIST

print FILEHANDLE

print LIST

print
Prints a string or a list of stringReturns true if successfuFILEHANDLE may be a scalar
variable containing the name of or a reference to the filehandle, thus introducingvenef le
indirection. (NOTE: If FILEHANDLE is a \ariable and the next token is a term, it may be
misinterpreted as an operator unless you interpaseraput parentheses around thguanents.)
If FILEHANDLE is omitted, prints to the last selected (seéect ) output handle.If LIST is
omitted, prints$_ to the currently selected output handl@ use FILEHANDLE alone to print the
content of$_ to it, you must use a baverd filehandle like FH, not an indirect one li&$fh . To
set the default output handle to something other #T&OUT,use the select operation.

The current value op, (if any) is printed between eathST item. Thecurrent value off\ (if

ary) is printed after the entindST has been printed. Because print takess, anything in the

LIST is evaluated in list context, including grsubroutines whose return lists you pasgtiot

Be careful not to follw the print leyword with a left parenthesis unless you want the
corresponding right parenthesis to terminate the arguments to the print; put parentheses around all
arguments (or interposetabut that doesit’look as good).

If you're storing handles in an array or hash, or in general wiegeu're using ap expression
more complg than a baneord handle or a plain, unsubscripted scalar variable to vetiieyou
will have © use a block returning the filehandlalwe instead, in which case thiST may not be
omitted:

print { $files[$i] } "stuffin”;
print { $OK ? *STDOUT : *STDERR } "stuff\n";

Printing to a closed pipe or socket will generaGPIPEsignal. Seegerlipc for more on signal
handling.

printf FILEHANDLE FORMAT, LIST

printf FILEHANDLE

printf FORMAT, LIST

printf
Equivalent toprint FILEHANDLE sprintf(FORMAT, LIST) , except thatb\ (the output
record separator) is not appenddthe FORMAT and theLIST are actually parsed as a single list.
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The first agument of the list will be interpreted as tpentf format. This means that
printf(@_) will use $_[0] as the format.See sprintf for an explanation of the format
argument. Ifuse locale  (includinguse locale ":not_characters' ) is in efect and
POSIX::setlocale has been called, the character used for the decimal separator in formatted
floating-point numbers is affected by th€ NUMERICQocale setting. See perllocale apdSix

For historical reasons, if you omit the ligt, is used as the format; to USEHANDLE without a
list, you must use a bawverd filehandle lile FH, not an indirect one li&$fh . Howevae, this will
rarely do what you want; §_ contains formatting codes, thevill be replaced with the empty
string and a arning will be emitted if warnings are enabled. Justpisg if you want to print
the contents of_.

Don't fall into the trap of using printf  when a simplgrint  would do. Theprint is more
efficient and less error prone.

prototypeFUNCTION

prototype
Returns the prototype of a function as a string (odef if the function has no prototype).
FUNCTION s a reference to, or the name of, the function whose prototype you want teerdfrie
FUNCTION is omitted,$_ is used.

If FUNCTION s a string starting witCORE::, the rest is taken as a name for a Peitih. If the
builtin's aguments cannot be adequately expressed by a prototype (sudystsn ),
prototype  returnsundef , because the builtin does not really behdike a Ferl function.
Otherwise, the string describing the eglent prototype is returned.

PUShARRAY,LIST
TreatsARRAY as a stack by appending the values.ISfT to the end ofARRAY. The length of
ARRAY increases by the length oST. Has the same effect as

for my $value (LIST) {
$SARRAY[++$#ARRAY] = $value;
}

but is more eficient. Returnghe number of elements in the array following the complptesth .

Starting with Perl 5.14, anxperimental feature aleed push to take a alar expression. This
experiment has been deemed unsuccessful, and wasegamof Rrl 5.24.

g/STRING/
gq/STRING/
gW/STRING/
gx/STRING/
Generalized quotes. See “Quote-tikperators’in perlop.

gr/STRING/
Regexp-lile quote. Seé Regexp Quote-Li& Operators’in perlop.

guotemet&EXPR

guotemeta
Returns the alue of EXPR with all the ASCIl non—"word” characters backslashed. (That is, all
ASCII characters not matchinfA-Za-z_0-9]/ will be preceded by a backslash in the
returned string, gardless of an locale settings.) This is the internal function implementing the
\Q escape in double-quoted strings. (Seewdtr the behavior on non-ASCII code points.)

If EXPRis omitted, use$_.

quotemeta (antQ ...\E) are useful when interpolating strings into regulgpressions, because
by default an interpolated variable will be considered a mini-regufaession. Br example:

my $sentence = 'The quick brown fox jumped over the lazy dog’;
my $substring = 'quick.*?fox’;
$sentence =" s{$substring}{big bad wolf};

Will cause$sentence to becoméThe big bad wolf jumped over...'
On the other hand:
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my $sentence = 'The quick brown fox jumped over the lazy dog';
my $substring = 'quick.*?fox’;
$sentence =" s{\Q$substring\EXbig bad wolf};

Or:

my $sentence = 'The quick brown fox jumped over the lazy dog’;
my $substring = 'quick.*?fox’;

my $quoted_substring = quotemeta($substring);

$sentence =" s{$quoted_substring{big bad wolf};

Will both leare the sentence as iNormally, when accepting literal string input from the yser
quotemeta or\Q must be used.

In Perl v5.14, all non-ASCII characters are quoted in non—-UTF-8—encoded strihgst lquoted
in UTF-8strings.

Starting in Perl v5.16, Perl adopted a Unicode-defined gyrdte quoting non-ASCII characters;
the quoting ofASCII characters is unchanged.

Also unchanged is the quoting of non-UTF-8 strings when outside the scopeusd a

feature 'unicode_strings' , which is to quote all characters in the upper Latinl range.
This provides complete baclkands compatibility for old programs which do not use Unicode.
(Note thatunicode_strings is automatically enabled within the scope aiseAv5.12 or
greater.)

Within the scope ofise locale , dl non-ASCII Latinl code points are quoted whether the
string is encoded a9TF-8 or not. As mentioned ale, locale does not fct the quoting of
ASCIl-range characters. This protectsamgt those locales where characters such"asare
considered to be word characters.

Otherwise, Perl quotes non-ASCIl characters using an adaptation from Unicode (see
<http://www.unicode.ay/reports/tr31/>). Thenly code points that are quoted are those that ha

ary of the Unicode properties: Patern_Syntax, Pattern_White_Space, White_Space,
Default_Ignorable_Code_Point, or General_Category=Control.

Of these properties, the twmportant ones are Pattern_Syntax aattdPn_White Space. The
have keen set up by Unicode foxactly this purpose of deciding which characters ingules
expression pattern should be quoted. No character that can be in an identifier has these properties.

Perl promises, that if wever add regular expression pattern metacharacters to the dozen already
defined { | () [ { % * + ? . ), that we will only use ones that Ve the
Patern_Syntax propertyPerl also promises, that if weve add characters that are considered to
be white space in regular expressions (currently mostly affectéd pythey will all have te
Patern_White_Space property.

Unicode promises that the set of code points that treese two properties will nger change, so
something that is not quoted in v5.16 wilveeneed to be quoted in warfuture Perl releasgNot

all the code points that match Pattern_Syntase tatually had characters assigned to them; so
there is room to gme, but they are quoted whether assigned or not. Perl, of course, woukst ne
use an unassigned code point as an actual metacharacter.)

Quoting characters that¥ete other 3 properties is done to enhance the readability ofghiare
expression and not because ythactually need to be quoted forgw@ar expression purposes
(characters with the White_Space property are likely to be indistinguishable on the page or screen
from those with the Pattern_White Space property; and the otloeproperties contain non-
printing characters).

randEXPR

rand
Returns a random fractional number greater than or equabtal less than the value BKPR.
(EXPR should be posite.) If EXPRis omitted, the &lue 1 is used. Currently EXPR with the
value 0 is also special-cased 4s(this was undocumented before Perl 5.8.0 and is subject to
change in future versions of PerlAutomatically callssrand unlesssrand has already been
called. Sealsosrand .
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Apply int to the value returned byand if you want random integers instead of random
fractional numbersFor example,

int(rand(10))
returns a random integer betwe®and9, inclusie.

(Note: If your rand function consistently returns numbers that are @® dartoo small, then your
version of Perl was probably compiled with the wrong numb&ANDBITS.)

rand is not cryptographically secue. You should not rely on it in security-sensitie
situations. As of this writing, a number of third-part@PAN modules offer random number
generators intended by their authors to be cryptographically secure, including: Datay,Entrop
Crypt::Random, Math::Random::Secure, and Math::TrulyRandom.

readFILEHANDLE,SCALAR,LENGTH,OFFSET

readFILEHANDLE,SCALAR,LENGTH
Attempts to readLENGTH characters of data into wariable SCALAR from the specified
FILEHANDLE. Returns the number of characters actually r6aat, end of file, or undef if there
was an eror (in the latter cas$! is also set).SCALAR will be grown or shrunk so that the last
character actually read is the last character of the scalar after the read.

An OFFSETmay be specified to place the read data at some place in the string other than the
beginning. A negaive OFFSETspecifies placement at that ngatharacters counting baclands

from the end of the stringA positive OFFSETgreater than the length SICALAR results in the

string being padded to the required size Wi bytes before the result of the read is appended.

The call is implemented in terms of either Ped’ your systens rative fread(3) library function.
To get a truagead(2) system call, see sysread.

Note thecharacters depending on the status of the filehandle, either (8-bit) bytes or characters
are read. By default, all filehandles operate on bytasfds example if the filehandle has been
opened with theutf8 1/O layer (seeopen, and the open pragma), the 1/O will operate on
UTF8-encoded Unicode characters, not bytes. Similarly foretheoding layer: in that case
pretty much ay characters can be read.

readdirDIRHANDLE
Returns the nd directory entry for a directory opened bpendir . If used in list conte,
returns all the rest of the entries in the directdfyhere are no more entries, returns the undefined
value in scalar context and the empty list in list context.

If you're planning to filetest the returnalues out of areaddir , you'd better prepend the
directory in question. Otherwise, because we didndir there, it would hee been testing the
wrong file.

opendir(my $dh, $some_dir) || die "Can't opendir $some_dir: $!";
my @dots = grep {/"\./ && —f "$some_dir/$_" } readdir($dh);
closedir $dh;

As of Perl 5.12 you can use a baeaddir in awhile loop, which will set$ on every
iteration.

opendir(my $dh, $some_dir) || die "Can't open $some_dir: $!";
while (readdir $dh) {
print "$some_dir/$_\n";
}
closedir $dh;

To avoid confusing would-be users of your code who are running easdisions of Perl with
mysterious failures, put this sort of thing at the top of your file to signal that your codeovkll w
onlyon Perls of a recent vintage:

use 5.012; # so readdir assigns to $_in a lone while test
readlineEXPR

O]
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readline
Reads from the filehandle whose typeglob is contain&gki?R (or from *ARGVif EXPRis not
provided). Inscalar context, each call reads and returns the next line until end-of-file is reached,
whereupon the subsequent call retwinglef . In list context, reads until end-of-file is reached
and returns a list of lines. Note that the notion‘lii€’” used here is whater you may hae
defined with$/ (or SINPUT_RECORD_SEPARATQ@REnNgIlish). See “$/'in perlvar.

When$/ is set toundef , whenreadline is in scalar contd (i.e., file slurp mode), and when
an empty file is read, it returtis the first time, followed byindef subsequently.

This is the internal function implementing tiEXPR>operatoy but you can use it directlyThe
<EXPR>operator is discussed in more detail in “I/O Operatangerlop.

my $line = <STDIN>;
my $line = readline(STDIN); # same thing

If readline  encounters an operating system ergbr will be set with the corresponding error
message. Itan be helpful to check! when you are reading from filehandles you ddnist,
such as a tty or a saetk Thefollowing example uses the operator fornredidline  and dies if
the result is not defined.

while (! eof($fh) ) {
defined( $_ = readline $fh ) or die "readline failed: $!";

}

Note that you hae an't handlereadline  errors that way with th&RGVfilehandle. Inthat
case, you hze o open each element @ARGYourself sinceeof handlesARGMWifferently.

foreach my $arg (@ARGV) {
open(my $fh, $arg) or warn "Can't open $arg: $!";

while (! eof($fh) ) {
defined( $_ = readline $fh)
or die "readline failed for $arg: $!";

}

readlinkEXPR

readlink
Returns the alue of a symbolic link, if symbolic links are implemented. If not, raises an
exception. Ifthere is a system ertaeturns the undefined value and skts(errno). IfEXPRis
omitted, use$_.

Portability issues: “readlinkin perlport.

readpipeEXPR

readpipe
EXPR is executed as a system command. The collected standard output of the command is
returned. Irscalar context, it comes back as a single (potentially multi-line) string. In lisix¢onte
returns a list of lines (lveever you've defined lines witts/ (or $INPUT_RECORD_SEPARATOR
in English)). This is the internal function implementing the/EXPR/ operatoy but you can use
it directly. The gx/EXPR/ operator is discussed in more detail if0 Operators’in perlop. If
EXPRis omitted, use$_.

recvSOCKET,SCALAR,LENGTH,FLAGS
Receves a nessage on a soek Attemptsto receve LENGTH characters of data intcasiable
SCALAR from the specifiedOCKET filehandle. SCALAR will be grown or shrunk to the length
actually read.Takes the same flags as the system call of the same name. Returns the address of
the sender iSOCKETs protocol supports this; returns an empty string otherwise. If there’
error, returns the undefinedalue. Thiscall is actually implemented in terms of treevfrom(2)
system call. SeeUDP: Message Passirign perlipc for examples.

Note thecharacters depending on the status of the socket, either (8-bit) bytes or characters are
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receved. By default all soclets operate on bytes, but for example if the socket has been changed
usingbinmode to operate with theencoding(UTF-8) I/O layer (see the open pragma), the

I/0 will operate on UTF8-encoded Unicode characters, not bgiesilarly for the:encoding

layer: in that case pretty muchyacharacters can be read.

redoLABEL

redoEXPR

redo
The redo command restarts the loop block withowalaating the conditional agn. The
continue  block, if ary, is ot executed. Ifthe LABEL is omitted, the command refers to the
innermost enclosing loopTheredo EXPR form, available starting in Perl 5.18.0, allows a label
name to be computed at run time, and is otherwise identicgaidto LABEL . Programs that
want to lie to themselves about what was just input normally use this command:

# a simpleminded Pascal comment stripper
# (\warning: assumes no { or } in strings)
LINE: while (<STDIN>) {
while (s|({-*<}){*}$1 |) {}
s{-*H |5
if (s{* 1) {
my $front=$_;
while (<STDIN>) {
if () { # end of comment?
s|"|$front\{|;
redo LINE;

}
print;

}

redo cannot be used to retry a block that returns a value sumreb§ ,sub{} ,ordo {}
and should not be used to exiji@p or mapoperation.

Note that a block by itself is semantically identical to a loop tRetutes once.Thusredo
inside such a block will effeatily turn it into a looping construct.

See als@ontinue for an illustration of howast , next , andredo work.

Unlike most named operators, this has the same precedence as assignment. |kénaistram
the looks-like-a-function rule, sedo (“foo")."bar" will cause ‘bar” to be part of the
argument taedo .

ref EXPR

ref Returns a non-empty string #XPR is a reference, the empty string otherwise EXPR is not
specified,$_ will be used. The value returned depends on the type of thing the reference is a
reference to.

Builtin types include:

SCALAR
ARRAY
HASH
CODE
REF
GLOB
LVALUE
FORMAT
10
VSTRING
Regexp

You can think ofref as atypeof operator.
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if (ref($r) eq "HASH") {
print "r is a reference to a hash.\n";

}
unless (ref($n)) {

print "r is not a reference at all.\n";
}

The return alue LVALUE indicates a reference to an Ivalue that is noadable. You get this
from taking the reference of function callsdipos or substr . VSTRINGis returned if the
reference points to a version string.

The resuliRegexp indicates that the argument is a regular expression resultingqffém.

If the referenced object has been blessed into a package, then that package name is returned
instead. Butdont use that, as i¥ now considered “bad practice’ For one reason, an object

could be using a class call&dgexp or 10, or even HASH Also, ref doesnt take into account
subclasses, liksa does.

Instead, usdlessed (in the Scalar::Util module) for boolean checis for specific class
checks andeftype (also from Scalar::Util) for type checkgSee perlobj for details and a
blessed /isa example.)

See also perlref.

renameOLDNAME,NEWNAME
Changes the name of a file; an existing RIEWNAME will be clobbered. Returns true for
success, false otherwise.

Behavior of this function aries wildly depending on your system implementatibor example,
it will usually not work across file system boundariesgre though the systermv command
sometimes compensates for this. Other restrictions include whetherki wn directories, open
files, or pre-existing files. Check perlport and eitheréiname(2) manpage or equalent system
documentation for details.

For a patform independennove function look at the File::Cgpmodule.

Portability issues: “renamien perlport.

requireVERSION

requireEXPR

require
Demands a version of Perl specifiedUBRSION, or demands some semantics specifie@yR
or by$_ if EXPRIis not supplied.

VERSION may be either a numericqument such as 5.006, which will be compare8]tpor a
literal of the form v5.6.1, which will be compared®®/ (or $PERL_VERSIONN English). An
exception is raised WERSIONis greater than the version of the current Perl interpr€@empare
with use , which can do a similar check at compile time.

SpecifyingVERSION as a literal of the form v5.6.1 should generally beided, because it leads
to misleading error messages under earlier versions of Perl that do not support this Byatax.
equiaent numeric version should be used instead.

require v5.6.1; # r un time version check

require 5.6.1; # ditto

require 5.006_001; # ditto; preferred for backwards
compatibility

Otherwiserequire  demands that a library file be included if it hasaifeady been included.
The file is included via the do-FILE mechanism, which is essentially just a varietsabf with
the caeat that lexical variables in thevioking script will be invisible to the included cod#. it
were implemented in pure Perl, it would/Baemantics similar to the following:

use Carp 'croak’;
use version;
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sub require {
my ($filename) = @_;
if ( my $version = eval { version—>parse($filename) } ) {
if ($version >3$V) {
my $vn = $version—>normal;
croak "Perl $vn required—-this is only $"V, stopped";

}

return 1,

}

if (exists $INC{$filename}) {
return 1 if $INC{$filename};
croak "Compilation failed in require";

}
foreach $prefix (@INC) {
if (ref($prefix)) {
#... do other stuff — see text below ....
}
# ( see text below about possible appending of .pmc
# suffix to $filename)
my $realfilename = "$prefix/$filename";
next if | —e $realfilename || -d _ || -b _;
SINC{$filename} = $realfilename;
my $result = do($realfilename);
# but run in caller's namespace
if (defined $result) {
$INC{$filename} = undef;
croak $@ ? "$@Compilation failed in require"
: " Can't locate $filename: $!\n";
}
if (I$result) {
delete $SINC{$filename};
croak "$filename did not return true value";
}
$!'=0;
return $result;
}

croak "Can't locate $filename in \@INC ...";

}

Note that the file will not be included twice under the same specified name.

The file must return true as the last statement to indicate successiutian of ay initialization
code, so i austomary to end such a file wih unless you're sure It'return true otherwise.
But it's better just to put th&; , in case you add more statements.

If EXPRis a barword, require  assumes gmextension and replaces with / in the filename
for you, to mak it easy to load standard moduleshis form of loading of modules does not risk
altering your namespace.

In other words, if you try this:
require Foo::Bar; # a splendid bareword

The require function will actually look for theoo/Bar.pmfile in the directories specified in the
@INCarray.

But if you try this:
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my $class = 'Foo::Bar’;
require $class; # $class is not a bareword
#or
require "Foo::Bar"; # not a bareword because of the "

The require function will look for th€oo::Bar file in the @INC array and will complain about
not findingFoo::Bar there. Inthis case you can do:

eval "require $class";

Now that you understand horequire  looks for files with a bamord argument, there is a little
extra functionality going on behind the scen&eforerequire  looks for a.pmextension, it will
first look for a similar filename with gamcextension. Ifthis file is found, it will be loaded in
place of ag file ending in apmextension.

You can also insert hooks into the impoascility by putting Perl code directly into th@INC
array There are three forms of hooks: subroutine references, array references, and blessed
objects.

Subroutine references are the simplest case. When the inclusion syatenthrough@INCand
encounters a subroutine, this subroutine gets called witpanameters, the first a reference to
itself, and the second the name of the file to be included fg/Bar.pn). The subroutine
should return either nothing or else a list of up to four values in the following order:

1. Avreference to a scalaontaining aw initial source code to prepend to the file or generator
output.

A filehandle, from which the file will be read.

A reference to a subroutine. If there is no filehandlevipus item), then this subroutine is
expected to generate one line of source code per call, writing the lin® irgtnd returning 1,

then finally at end of file returning 0. If there is a filehandle, then the subroutine will be
called to act as a simple source fjltgith the line as read i6_. Agan, return 1 for each
vdid line, and 0 after all lines ka been returned.

4. Optional state for the subroutine. The state is passed # [d$ . A reference to the
subroutine itself is passed in&g0] .

If an empty list,undef , or nothing that matches the first 3 values \abds returned, then
require  looks at the remaining elements @INC Note that this filehandle must be a real
filehandle (strictly a typeglob or reference to a typeglob, whether blessed or unblessed); tied
filehandles will be ignored and processing will stop there.

If the hook is an array reference, its first element must be a subroutine referbaiscsubroutine
is called as abae, but the first parameter is the array referentéis lets you indirectly pass
arguments to the subroutine.

In other words, you can write:

push @INC, \&my_sub;
sub my_sub {
my ($coderef, $filename) = @_; # $coderefis \&my_sub

or:

push @INC, [ \&my_sub, $x, By, ... |;
sub my_sub {
my ($arrayref, $filename) = @_;
# Retrieve $x, $y, ...
my (undef, @parameters) = @%$arrayref;

}

If the hook is an object, it must provide 8C method that will be called as al®p the first
parameter being the object itself. (Note that you must fully qualify the sabie, as unqualified

perl v5.26.0 2018-06-12 68


https://man.m.sourcentral.org/ubuntu1710/1+perlfunc

Ubuntu 17.10 (Artful Aardvark) man.m.sourcentral.org

PERLFUNC(1) PerProgrammers Reference Guide PERLFUNC(1)

INC is aways forced into packagmain .) Hereis a typical code layout:

# In F oo.pm
package Foo;
subnew{...}
sub Foo::INC {
my ($self, $filename) = @_;

}

# In t he main program
push @INC, Foo—>new(...);

These hooks are also permitted to sett#RCentry corresponding to the files yhieaveloaded.
See “%INC’ in perlvar.

For a yet-more-powerful import facilityseeuse and perimod.

resetEXPR

reset
Generally used in aontinue block at the end of a loop to clear variables and reset
m?pattern? searches so that th&vork agin. Theexpression is interpreted as a list of single
characters (hyphens allowed for ranges). All variables and arrays beginning with one of those
letters are reset to their pristine statd. the expression is omitted, one-match searches
(m?pattern? ) are reset to match am. Only resets wriables or searches in the current
package. Alays returns 1. Examples:

reset 'X'; # r eset all X variables
reset 'a-z'; # r eset lower case variables
reset; # just reset m?one-time? searches

Resetting'’A-Z" is not recommended because you'll wipe out Y@QX.RGYNd@INCarrays and
your %ENVhash. Resetsnly package variables; lexical variables are unaffected, bytctban
themselves up on scope exit anyya&yyou'll probably want to use them instead. S®e

returnEXPR

return
Returns from a subroutineyal , do FILE , sort block or rgex eval block (but not agrep or
map block) with the alue gven in EXPR. Evaluation of EXPR may be in list, scalaor void
contt, depending on o the return value will be used, and the context may vary from one
execution to the next (segantarray ). If noEXPRIs given, returns an empty list in list comte
the undefined value in scalar context, and (of course) nothing at all in void context.

(In the absence of arx@icit return , a subroutine,eval , or do FILE automatically returns
the value of the last expressiord@ated.)

Unlike nost named operators, this is alserapt from the looks-like-a-function rule, seturn
("foo")."bar" will cause"bar" to be part of the argumenttteturn

reverseLIST
In list context, returns a list value consisting of the elementsI8f in the opposite orderin
scalar context, concatenates the elementsSif and returns a stringalue with all characters in
the opposite order.

print join(", ", reverse "world", "Hello"); # Hello, world

print scalar reverse "dlrow ,", "olleH"; # Hello, world
Used without arguments in scalar contestierse reverses$ .

$_="dIrow ,olleH";
print reverse; # No output, list context
print scalar reverse; # Hello, world

Note that reersing an array to itself (as i@a = reverse @a ) will presene non-existent
elements whener possible; i.e., for non-magical arrays or for tied arrays \BEKISTS and
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DELETEmethods.

This operator is also handy forvating a hash, although there are someeats. Ifa value is
duplicated in the original hash, only one of those can be representeé\am dhle inverted hash.
Also, this has to unwind one hash and build a whole oee, which may tak some time on a
large hash, such as fronbaM file.

my %by _name = reverse %by_address; # | nvert the hash

rewinddir DIRHANDLE
Sets the current position to the beginning of the directory for rdaeldir  routine on
DIRHANDLE.

Portability issues: “rewinddirin perlport.

rindexSTR,SUBSTR,POSITION

rindexSTR,SUBSTR
Works just likeindex except that it returns the position of tlast occurrence o6UBSTRIn STR.
If POSITIONIs specified, returns the last occurrence beginning at or before that position.

rmdir FILENAME

rmdir
Deletes the directory specified BLENAME if that directory is empty If it succeeds it returns
true; otherwise it returns false and skts(errno). IfFILENAME is omitted, use$_.

To remove a drectory tree recurgely (rm —rf  on Unix) look at theemtree function of the
File::Path module.

s/l The substitution operatoBee “Regexp Quote-Lik Operators’in perlop.

SayFILEHANDLE LIST
sayFILEHANDLE

sayLIST
say Just like print , but implicitly appends a mdine. say LIST is simply an abbreviation fdr
local $\ = "\n"; print LIST } . To use FILEHANDLE without aLIST to print the

contents of_ to it, you must use a baverd filehandle likeFH, not an indirect one lik&fh .

say is avalable only if the"say" feature is enabled or if it is prefixed wi@ORE::. The
"say" feature is enabled automatically witluse v5.10  (or higher) declaration in the current
scope.

scalarEXPR
ForcesEXPRto be interpreted in scalar context and returns the valEgRR.

my @counts = ( scalar @a, scalar @b, scalar @c );

There is no equalent operator to force an expression to be interpolated in list context because in
practice, this is ner needed. Ifyou really wanted to do so, Wwever, you could use the
construction@{[ (some expression) |} , but usually a simplédsome expression)

suffices.

Becausescalar is a unary operatpif you accidentally use a parenthesized list forBENeR,
this beha&es as a salar comma expressionjauating all but the last element imid context and
returning the final elemenvauated in scalar comté Thisis seldom what you want.

The following single statement:
print uc(scalar(foo(), $bar)), $baz;
is the moral equalent of these two:

foo();
print(uc($bar), $bhaz);

See perlop for more details on unary operators and the comma qpeeraioeridata for details on
evduating a hash in scalar contex.
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seekFILEHANDLE,POSITION,WHENCE
SetsFILEHANDLE's position, just lile the fseek(3) call of Cstdio . FILEHANDLE may be an
expression whose valuevgs the name of the filehandle. The valuesWHENCE are0 to set the
new positionin bytesto POSITION 1 to set it to the current position plB®SITION and 2 to set it
to EOF plus POSITION, typically negaive. For WHENCE you may use the constar8&EK_SET
SEEK_CURand SEEK_END(start of the file, current position, end of the file) from the Fcntl
module. Returng on success, false otherwise.

Note the emphasis on bytesier if the filehandle has been set to operate on characters (for
example using theencoding(UTF-8) I/O layer), theseek , tell , and sysseek family of
functions use byte offsets, not character offsets, because seeking to a characteoolffseew
very slow in aUTF-8file.

If you want to position the file fosysread or syswrite , don't useseek , because Wbffering
males its effect on the file'read-write position unpredictable and non-portaliise sysseek
instead.

Due to the rules and rigors 8NSI C, on some systems you\rat do a gek wheneer you
switch between reading and writing. Amongst other things, this meg tha effect of calling
stdio’sclearerr(3). AWHENCEof 1 (SEEK_CURIis useful for not moving the file position:

seek($fh, 0, 1);

This is also useful for applications emulatiag —f . Once you hitEOFon your read and then
sleep for a while, you (probably) v&to dick in a dummyseek to reset things.The seek
doesnt change the position, but doesclear the end-of-file condition on the handle, so that the
nextreadline FILE makes Perl try again to read something.e (Wpe.)

If that doesrt work (some I/O implementations are particularly cantankerous), you might need
something lile this:

for (3;) {
for ($curpos = tell($fh); $_ = readline($fh);
$curpos = tell($fh)) {
# search for some stuff and put it into files
}
sleep($for_a_while);
seek($fh, $curpos, 0);
}

seekdirDIRHANDLE,POS
Sets the current position for theaddir  routine onDIRHANDLE. POSmust be a value returned
by telldir . seekdir also has the sameweats about possible directory compaction as the
corresponding system library routine.

selectFILEHANDLE

select
Returns the currently selected filehandieFILEHANDLE is supplied, sets the wecurrent deéult
filehandle for output. This has tweffects: first, avrite or aprint  without a filehandle deflt
to this FILEHANDLE. Second, references t@nables related to output will refer to this output
channel.

For example, to set the top-of-form format for more than one output channel, you might do the
following:

select(REPORTL);
$" ='"reportl_top";
select(REPORT?2);
$" ='"report2_top';

FILEHANDLE may be an expression whose valugegithe name of the actual filehandle. Thus:
my $oldfh = select(STDERR); $| = 1, select($oldfh);

Some programmers may prefer to think of filehandles as objects with methods, preferring to write
the last example as:
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STDERR->autoflush(1);
(Prior to Perl version 5.14, youve use 10::Handle; explicitly first.)
Portability issues: “selectin perlport.

selectRBITS,WBITS,EBITS, TIMEOUT
This calls theseleci(2) syscall with the bit masks specified, which can be constructed using
fileno andvec, adong these lines:

my $rin = my $win = my $ein =";
vec($rin, fileno(STDIN), 1)=1;
vec($win, fileno(STDOUT), 1) = 1;
$ein = $rin | $win;
If you want to select on mgiilehandles, you may wish to write a subroutine tts:

sub fhbits {
my @fhlist=@_;
my $bits =",
for my $th (@fhlist) {
vec($bits, fileno($fh), 1) = 1;
}

return $bits;

}
my $rin = thbits(\*STDIN, $tty, $mysock);
The usual idiom is:

my ($nfound, $timeleft) =
select(my $rout = $rin, my $wout = $win, my $eout = $ein,

$timeout);
or to block until something becomes ready just do this
my $nfound =
select(my $rout = $rin, my $wout = $win, my $eout = $ein, undef);
Most systems do not bother to return anything useftimeleft , so alling select in

scalar context just returi$mfound .

Any of the bit masks can also badef . The timeout, if specified, is in seconds, which may be
fractional. Note:not all implementations are capable of returning&timeleft . If not, they
always return$timeleft ~ equal to the suppliedtimeout

You can effect a sleep of 250 milliseconds this way:
select(undef, undef, undef, 0.25);

Note that whetherselect gets restarted after signals (S8IGALRM) is implementation-
dependent. Sealso perlport for notes on the portabilitysafiect

On errorselect behaes just likeselec{(2): it returns-1 and set$! .

On some Unigs,selec{2) may report a socket file descriptor ‘@asddy for reading’even when
no data is wilable, and thus ansubsequentead would block. This can bevaided if you
always useO_NONBLOCHN the sockt. Seeseleci(2) andfcntl(2) for further details.

The standardO::Select module provides a usérendlier interface toselect , mostly
because it does all the bit-mask work for you.

WARNING: One should not attempt to mixufiered I/O (like read or readline ) with
select , except as permitted byOSIX,and &en then only onPOSIX systems. ¥u hae © use
sysread instead.

Portability issues: “selectin perlport.
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semctliD,SEMNUM,CMD,ARG
Calls the System WC functionsemct(2). You'll probably hae o say

use IPC::SysV,;

first to get the correct constant definitions.CMD is IPC_STAT or GETALL, thenARG must be a
variable that will hold the returned semid_ds structure or semapladtue array Returns lile
ioctl : the undefined value for erfot0 but true " for zero, or the actual returralue
otherwise. TheARG must consist of a vector of nati dort integers, which may be created with
pack("s!",(0)x$nsem) . See also ‘SysV IPC” in perlipc and the documentation for
IPC::SysV andIPC::Semaphore

Portability issues: “semctlin perlport.

semgeKEY,NSEMS,FLAGS
Calls the System WC functionsemge(2). Returnghe semaphore id, or the undefined value on
error  See also ‘SysV IPC” in perlipc and the documentation fdPC:SysV and
IPC::Semaphore

Portability issues: “semgein perlport.

SemopKEY,OPSTRING
Calls the System MPC function semog2) for semaphore operations such as signalling and
waiting. OPSTRINGmust be a paed array of semop structures. Each semop structure can be
generated with pack("s!3", $semnum, $semop, 3$semflag) . The length of
OPSTRINGIimplies the number of semaphore operations. Returns true if succesisipt error
As an example, the following code waits on semapfiseennumof semaphore isemid:

my $semop = pack("s!3", $semnum, -1, 0);
die "Semaphore trouble: $\n" unless semop($semid, $semop);

To dgnal the semaphore, replacel with 1. See also ‘SysV IPC” in perlipc and the
documentation folPC::SysV andIPC::Semaphore

Portability issues: “semopin perlport.

SendSOCKET,MSG,FLAGS,TO

sendSOCKET,MSG,FLAGS
Sends a message on a sickAttemptsto send the scalanSG to the SOCKET filehandle. &kes
the same flags as the system call of the same name. On unconnectts, yockmust specify a
destination tesend tgin which case it does gendtq2) syscall. Returns the number of characters
sent, or the undefinecalue on errar The sendmsg2) syscall is currently unimplemente&ee
“ UDP: Message Passirighn perlipc for examples.

Note thecharacters depending on the status of the socket, either (8-bit) bytes or characters are
sent. Bydefault all sockets operate on bytest for example if the socket has been changed using
binmode to operate with theencoding(UTF-8) I/O layer (seepen, or the open pragma),

the 1/0O will operate onUTF-8 encoded Unicode characters, not bytes. Similarly for the
:encoding layer: in that case pretty muchyatharacters can be sent.

setpgrpPID,PGRP
Sets the current process group for the spediBdO for the current process. Raises aneption
when used on a machine that doesmiplementPOSIX setpgid2) or BSD setpgrp(2). If the
arguments are omitted, it defaults @ . Note that theBSD 4.2version ofsetpgrp does not
accept ap arguments, so onlgetpgrp(0,0) is portable. See alg0OSIX::setsid()

Portability issues: “setpgrpin perlport.

setpriorityWHICH,WHO,PRIORITY
Sets the current priority for a process, a process group, or.a(8sesetpriority(2).) Raisesan
exception when used on a machine that daésmplementsetpriority(2).

Portability issues: “setpriorityin perlport.

setsockopSOCKET,LEVEL,OPTNAME,OPTVAL
Sets the socket option request&kturnsundef on error Use integer constants provided by the
Socket module for LEVEL and OPNAME. Values for LEVEL can also be obtained from

O]
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getprotobyname OPTVAL might either be a paekl string or an ingger An integerOPTVAL is
shorthand for pack(“i",OPTVAL).

An example disabling Nagkedgorithm on a socket:

use Socket qw(IPPROTO_TCP TCP_NODELAY);
setsockopt($socket, IPPROTO_TCP, TCP_NODELAY, 1);

Portability issues: “setsockopth perlport.

shift ARRAY

shift
Shifts the first value of the arrayfadnd returns it, shortening the array by 1 andvimg
evaything dovn. If there are no elements in the arnagturns the undefinechlue. IfARRAY is
omitted, shifts the@ array within the Igical scope of subroutines and formats, and@sRGV
array outside a subroutine and also within the lexical scopes establishedevaltiSEaT RING
BEGIN{} ,INIT{} ,CHECK{},UNITCHECK{} ,andEND {} constructs.

Starting with Perl 5.14, an experimental featurevadidshift to take a €alar epression. This
experiment has been deemed unsuccessful, and wasegamof Rrl 5.24.

See alsaunshift , push, andpop. shift andunshift do the same thing to the left end of
an array thapop andpush do to the right end.

shmctliD,CMD,ARG
Calls the System WC function shmctl. You'll probably hae b say

use IPC::SysV;

first to get the correct constant definitions.CMD is IPC_STAT, thenARG must be a &riable
that will hold the returnedhmid_ds structure. Returnkke ioctl: undef for error; 'O but true"

for zero; and the actual return value otherwiskee also ‘SysV IPC” in perlipc and the
documentation folPC::SysV

Portability issues: “shmctlin perlport.

shmgetKEY,SIZE,FLAGS
Calls the System WPC function shmget. Returns the shared memogmemt id, orundef on
error. See also “SysMPC” in perlipc and the documentation 18C::SysV

Portability issues: “shmgétn perlport.

shmreadD,VAR,POS,SIZE

shmwritelD,STRING,POS,SIZE
Reads or writes the System V shared memagynsaitiD starting at positioPOSfor sizeSIZE by
attaching to it, copying in/out, and detaching from it. When reading, must be a variable that
will hold the data read. When writing, $iTRING is too long, onlySIZE bytes are used; 8TRING
is too short, nulls are written to fill o®IZE bytes. Returrtrue if successful, false on error
shmread taints the wriable. Seealso ‘SysV IPC” in perlipc and the documentation for
IPC::SysV and thePC::Shareable module fromCPAN.

Portability issues: “shmreddh perlport and “shmwrite’in perlport.

shutdownSOCKET,HOW
Shuts down a soek connection in the manner indicated BYw, which has the same
interpretation as in the syscall of the same name.

shutdown($socket, 0); # | /lwe have stopped reading data
shutdown($socket, 1); # | /lwe have stopped writing data
shutdown($socket, 2); # | /lwe have stopped using this socket

This is useful with soats when you want to tell the other side you're done writing but not done
reading, or vice ersa. It5 dso a more insistent form of close because it also disables the file
descriptor in apforked copies in other processes.

Returnsl for success; on erroreturnsundef if the first argument is not aalid filehandle, or
returnsO and set$! for ary other failure.
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SiINEXPR
sin Returns the sine &XPR (expressed in radians). BEXPRis omitted, returns sine & .
For the inverse sine operation, you may use tWath::Trig::asin function, or use this
relation:
sub asin { atan2($_[0], sqrt(1 - $_[0] * $_[0])) }
sleepEXPR
sleep

Causes the script to sleep for (o€) EXPR seconds, or foker if no argument is gien. Returns
the integer number of seconds actually slept.

May be interrupted if the process remsia sgnal such aSIGALRM

eval {
local $SIG{ALRM} = sub { die "Alarmi\n" };
sleep;

h

die $@ unless $@ eq "Alarm\n";

You probably cannot mixalarm andsleep calls, becaussleep is often implemented using
alarm .

On some older systems, it may sleep up to a full second less than what you requested, depending
on hav it counts seconds. Most modern systemgags sleep the full amounfThey may appear

to sleep longer than that, wever, because your process might not be scheduled righy & a

busy multitasking system.

For delays of finer granularity than one second, the Time::HiRes module (frai, and starting
from Perl 5.8 part of the standard distribution)yidesusleep . You may also use Peslfour-
argument version ofelect leaving the first three arguments undefined, or you might be able to
use thesyscall interface to accessetitimen(2) if your system supports it. See perlfaq8 for
details.

See also theosiXmodule'spause function.

socketSOCKET,DOMAIN, TYPE,PRTOCOL
Opens a socket of the specified kind and attaches it to fileha@dI€ET DOMAIN, TYPE, and
PROTOCOL are specified the same as for the syscall of the same né@meahoulduse Socket
first to get the proper definitions imported. See the examplesSotkets: Client/Sersr
Communicatiori’in perlipc.

On systems that support a close-aredlag on files, the flag will be set for thewlg opened file
descriptoras dtermined by the value 8fF . See “$°F” in perlvar.

socketpailSOCKET1,SOCKET2,DOMAIN, TYPE,PEBTOCOL
Creates an unnamed pair of sockets in the specified domain, of the specifie®OKAIN,
TYPE, and PROTOCOL are specified the same as for the syscall of the same n#me.
unimplemented, raises aroeption. Returngrue if successful.

On systems that support a close-aredlag on files, the flag will be set for the newly opened file
descriptors, as determined by the valug®&. See “$°F” in perlvar.

Some systems defimepe in terms ofsocketpair , in which a call topipe($rdr, $witr)

is essentially:
use Socket;
socketpair(my $rdr, my $wtr, AF_UNIX, SOCK_STREAM, PF_UNSPEC);
shutdown($rdr, 1); # no more writing for reader
shutdown($wtr, 0); # no more reading for writer

See perlipc for an example of socketpair uBerl 5.8 and later will emulate socketpair usihg
sockets to localhost if your system implements sockets but not socketpair.

Portability issues: “socketpaiiin perlport.
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SOrtSUBNAME LIST
SOrtBLOCK LIST
SOrtLIST

perl v5.26.0

In list contet, this sorts th&IST and returns the sorted lisalue. Inscalar context, the beliaur
of sort is undefined.

If SUBNAME or BLOCK is omitted,sort s in gandard string comparison orddf SUBNAME is
specified, it gres the name of a subroutine that returns angetdess than, equal to, or greater
than0, depending on he the elements of the list are to be order€the <=> andcmp operators

are extremely useful in such routineSYBNAME may be a scalaraviable name (unsubscripted),

in which case the value provides the name of (or a reference to) the actual subroutindrio use.
place of 8SSUBNAME, you can provide 8LOCK as an anonymous, in-line sort subroutine.

If the subroutines prototype is($$) , the elements to be compared are passed by refere@e in

as for a normal subroutinelhis is slower than unprototyped subroutines, where the elements to
be compared are passed into the subroutine as the package gldbbles$a and $b (see
example below).

If the subroutine is aXSUB, the elements to be compared are pushed on to the stackayhe w
arguments are usually passed to XSU8a.and$b are not set.

The values to be compared areajls passed by reference and should not be modified.

You dso cannot exit out of the sort block or subroutine usingadrthe loop control operators
described in perlsyn or withoto .

When use locale (but not use locale ":not_characters' ) is in dfect, sort
LIST sortsLIST according to the current collation locale. See perllocale.

sort returns aliases into the original list, much as a for apdex variable aliases the list
elements. Thas, modifying an element of a list returneddayt  (for example, in doreach

map or grep ) actually modifies the element in the original list. This is usually something to be
avaded when writing clear code.

Perl 5.6 and earlier used a quicksort algorithm to implement sort. That algorithm was not stable
andcould go quadratic.(A stablesort preseres the input order of elements that compare equal.
Although quicksors run time is O(NlogN) whenw&raged @er al arrays of length N, the time

can be O(N**2),quadraticbehavior for some inputs.)in 5.7, the quicksort implementatioras/
replaced with a stable mergesort algorithm whose worst-case behavior is O(NIBgN).
benchmarks indicated that for some inputs, on some platforms, the original quicksaasteas f

5.8 has a sort pragma for limited control of the sort. Its rather blunt control of the underlying
algorithm may not persist into future Perlsit the ability to characterize the input or output in
implementation independent ways quite probably will.

Examples:
# sort lexically
my @atrticles = sort @files;

# same thing, but with explicit sort routine
my @articles = sort {$a cmp $b} @files;

# now case-insensitively
my @articles = sort {fc($a) cmp fc($b)} @files;

# same thing in reversed order
my @articles = sort {$b cmp $a} @files;

# sort numerically ascending
my @articles = sort {$a <=> $b} @files;

# sort numerically descending
my @articles = sort {$b <=> $a} @files;
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# t his sorts the %age hash by value instead of key
# using an in—line function
my @eldest = sort { $age{$b} <=> $age{$a} } keys %age;

# sort using explicit subroutine name
sub byage {

$age{$a} <=> $age{$b}; # presuming numeric
}

my @sortedclass = sort byage @class;

sub backwards { $b cmp $a }
my @harry = gw(dog cat x Cain Abel);
my @george = gw(gone chased yz Punished Axed);
print sort @harry;
# prints AbelCaincatdogx
print sort backwards @harry;
# prints xdogcatCainAbel
print sort @george, 'to’, @harry;
# prints AbelAxedCainPunishedcatchaseddoggonetoxyz

# i nefficiently sort by descending numeric compare using
# t he first integer after the first = sign, or the
# whole record case-insensitively otherwise

my @new = sort {
($b =" /=(\d+))[0] <=> ($a =" /=(\d+)/)[0]

|
fc($a) cmp fc($b)
} @old;

# same thing, but much more efficiently;

# we'll build auxiliary indices instead

# f or speed

my (@nums, @caps);

for (@old) {
push @nums, (/=(\d+)/ ? $1 : undef);
push @caps, fc($);

}

my @new = @old[ sort {
$nums[$b] <=> $nums[$a]

|
$caps[$a] cmp $caps[$b]
} 0 ..$#old
I;

# same thing, but without any temps
my @new =map {$_—>[0] }
sort { $b—>[1] <=> $a—>[1]
|
$a—>[2] cmp $b—>[2]
} map {[$_, /=(\d+)/, fc($_)] } @old;

# using a prototype allows you to use any comparison subroutine

# as a s ort subroutine (including other package's subroutines)

package Other;

sub backwards ($$) { $_[1] cmp $_[O]; } # $a and $b are
# not set here

package main;
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my @new = sort Other::backwards @old;

# guarantee stability, regardless of algorithm
use sort 'stable’;
my @new = sort { substr($a, 3, 5) cmp substr($b, 3, 5) } @old;

# f orce use of mergesort (not portable outside Perl 5.8)
use sort'_mergesort’; # note discouraging _
my @new = sort { substr($a, 3, 5) cmp substr($b, 3, 5) } @old;

Warning: syntactical care is required when sorting the list returned from a funtftipsu want to
sort the list returned by the function datid_records(@key) , you can use:

my @contact = sort { $a cmp $b } find_records @key;
my @contact = sort +find_records(@key);
my @contact = sort &find_records(@key);
my @contact = sort(find_records(@key));

If instead you want to sort the arr@keywith the comparison routinind_records() then
you can use:

my @contact = sort { find_records() } @key;
my @contact = sort find_records(@key);
my @contact = sort(find_records @key);
my @contact = sort(find_records (@key));

$a and $b are set as package globals in the packagesthi) is called from. That means
$main::a and$main:b (or $::a and$:b ) in the main package$FooPack:a and
$FooPack::b in the FooPack package, etc. If the sort block is in scope ohwor state
declaration ofsa and/or$b, you mustspell out the full name of the variables in the sort block :

package main;
my $a = "C"; # DANGER, Will Robinson, DANGER !!!

print sort { $a cmp $b } gWw(ACEGBDFH);
# VWRONG
sub badlexi { $a cmp $b }
print sort badlexi gw(ACE G BD F H);
# VWRONG
# t he above prints BACFEDGH or some other incorrect ordering
print sort { $::a cmp $::b } gw(ACE G B D F H);
# OK
print sort { our $a cmp our $b } gW(ACEGBD F H);
# also OK
print sort { our ($a, $b); $a cmp $b } gw(ACE G B D F H);
# also OK
sub lexi { our $a cmp our $b }
print sort lexi qgWw(ACEGBDFH);
# also OK

# t he above print ABCDEFGH
With proper care you may mix package and my (or statejnd/or$b:

my $a = {
tiny => -2,
small => -1,
normal => 0,
big = 1,
huge => 2
3

say sort { $a—>{our $a} <=> $a—>{our $b} }
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gw{ huge normal tiny small big};

# prints tinysmallnormalbighuge

$a and $b are implicitely local to thesort() execution and rgan their former values upon
completing the sort.

Sort subroutines written usirga and$b are bound to their calling package. It is possible, but of
limited interest, to define them in afédifent package, since the subroutine must still refer to the
calling package'$a and$b :

package Foo;

sub lexi { $Bar::a cmp $Bar::b }
package Bar;

... sort Foo::lexi ...

Use the prototyped versions (seeador a more generic alternegi

The comparison function is required to behalf it returns inconsistent results (sometimes saying
$x[1] is less thar$x[2] and sometimes saying the opposite, for example) the results are not
well-defined.

Because<=> returnsundef when either operand MaN (not-a-number), be careful when sorting
with a comparison function l&k$a <=> $b  ary lists that might contain BaN The following
example takes advantage tiNgN != NaN to eliminate anyNaNs from the input list.

my @result = sort { $a <=>$b } grep { $_ == $_ } @input;

spliceARRAY,OFFSET,LENGTH,LIST

spliceARRAY,OFFSET,LENGTH

spliceARRAY,OFFSET

spliceARRAY
Remaores the elements designated OFFSETandLENGTH from an arrayand replaces them with
the elements dfIST, if any. In list context, returns the elements resebfrom the array In scalar
contet, returns the last element remed, orundef if no elements are remaed. Thearray grovs
or shrinks as necessarlf OFFSETIis nayative then it starts that far from the end of the arrHy
LENGTH is omitted, remwaes everything from OFFSETonward. If LENGTH is negative, removes
the elements fromFFSETonward except for -LENGTH elements at the end of the anfayoth
OFFSETandLENGTH are omitted, remes everything. If OFFSETIs past the end of the array and
aLENGTH was provided, Perl issues a warning, and splices at the end of the array.

The following equralences hold (assumiriffa >=$i )

push(@a,$x,$y) splice(@a,@a,0,$x,$y)
pop(@a) splice(@a,-1)
shift(@a) splice(@a,0,1)
unshift(@a,$x,$y) splice(@a,0,0,$x,3y)
$a[$i] = By splice(@a,$i,1,%y)

splice can be used, for example, to implement n—ary queue processing:

sub nary_print {
my $n = shift;
while (my @next_n = splice @_, 0, $n) {
say join g{ — }, @next_n;

}

nary_print(3, qw(ab cd e f g h));
# prints:

# a —b--c

# d —e—f

# g —h

Starting with Perl 5.14, an experimental featurevadidsplice to talke a €alar expression. This
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experiment has been deemed unsuccessful, and wasegamof Rrl 5.24.

split /PATTERN/,EXPR,LIMIT

split /PATTERN/,EXPR

split /PATTERN/

split
Splits the stringeEXPRinto a list of strings and returns the list in list context, or the size of the list
in scalar contet. (Priorto Perl 5.11, it alsowerwrote @_with the list in void and scalar comnte
If you target old perls, beare.)

If only PATTERN is given, EXPRdefaults tdb_.

Anything in EXPR that matche®ATTERN is taken to be a separator that separate§&XiRR into
substrings (calledfields’) that donot include the separatolNote that a separator may be longer
than one character oven have no characters at all (the empty string, which is a zero-width
match).

The PATTERN need not be constant; an expression may be used to specify a patteami¢isadity
runtime.

If PATTERN matches the empty string, tHeXPR is split at the match position (between
characters). Aan example, the following:

print join(":', split(/b/, 'abc"), "\n";
uses thé in 'abc' as a separator to produce the outpat. Howeve, this:

print join(":', split(//, 'abc"), "\n";
uses empty string matches as separators to produce theabtput; thus, the empty string may
be used to spliEXPRinto a list of its component characters.

As a special case faplit , the empty pattern gén in match operator syntax/() specifically
matches the empty string, which is contrary to its usual interpretation as the last successful match.

If PATTERN is '/ , then it is treated as if it used the multiline modifiéfg ), since it isnt
much use otherwise.

/Im and ay of the other pattern modifiers valid forgr (summarized in
“ gr/STRING/msixpodualhin perlop) may be specified explicitly.

As another special cassplit emulates the datilt behavior of the command line toalvk
when thePATTERN s either omitted or a string composed of a single space character ($8ch as
or "x20" , but not e.g/A/ ). In this case, anleading whitespace iBXPRis remawed before
splitting occurs, and thRATTERN is instead treated as if it wefs+/ ; in particulat this means
thatany contiguous whitespace (not just a single space character) is used as a sdpanaos,

this special treatment can beomled by specifying the pattefid/ instead of the stringA" ,
thereby allaving only a single space character to be a separhtaarlier Perls this special case
was restricted to the use of a pldiA" as the pattern argument to split; in Perl 5.18.0 and later
this special case is triggered byampression whicheluates to the simple strifd" .

If omitted, PATTERN defaults to a single spac&A" , triggering the preiously describedawk
emulation.

If LIMIT is specified and posit, it represents the maximum number of fields into which the
EXPRmay be split; in other @rds,LIMIT is one greater than the maximum number of tiExER
may be split. Thus, thelMIT value 1 means thaEXPR may be split a maximum of zero times,
producing a maximum of one field (namehe entire value dEXPR). For instance:

print join(":', split(//, 'abc’, 1)), "\n";
produces the outpatoc, and this:
print join(":', split(//, 'abc’, 2)), "\n";

produces the outpatbc , and each of these:
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print join(":', split(//, 'abc’, 3)), "\n";
print join(":', split(//, 'abc’, 4)), "\n";

produces the outpatb:c

If LIMIT is negdive, it is treated as if it were instead arbitrarily large; as ynfaglds as possible
are produced.

If LIMIT is omitted (or equivalently, zero), then it is usually treated as if it were insteagktinge

but with the exception that trailing empty fields are stripped (empty leading fieldsveags al
presered); if all fields are emptyhen all fields are considered to be trailing (and are thus stripped
in this case). Thus, the following:

print join(":', split(/,/, 'a,b,c,,,)), "\n";
produces the outpatb:c , but the following:

print join(":', split(/,/, 'a,b,c,,,', =1)), "\n";
produces the outpatb:c:::

In time-critical applications, it is worthwhile tova@id splitting into more fields than necessary
Thus, when assigning to a list,LifMIT is omitted (or zero), thenIMIT is treated as though it
were one larger than the number of variables in the list; for the followixgr, is implicitly 3:

my ($login, $passwd) = split(/:/);

Note that splitting arEXPR that evaluates to the empty stringvedys produces zero fields,
regardless of the IMIT specified.

An empty leading field is produced when there is a pesiidth match at the beginning of
EXPR. For instance:

print join(":', split(/ /, * abc")), "\n";

produces the outpuiabc . Howeve, a zro-width match at the beginning &XPR never
produces an empty field, so that:

print join(":', split(//, ' abc");
produces the outpdt:a:b:c  (rather thanA:a:b:c ).

An empty trailing field, on the other hand, is produced when there is a match at theemeR of
regardless of the length of the match (of course, unless a non-eérb is given explicitly, such
fields are remeed, as in the last@mple). Thus:

print join(":', split(//, ' abc', =1)), "\n";
produces the outpét:a:b:c:

If the PATTERN contains capturing groups, then for each separatoaditional field is produced

for each substring captured by a group (in the order in which the groups are specified, as per
backreferences); if gngroup does not match, then it captures timelef vaue instead of a
substring. Alsonote that ay such additional field is produced wheeethere is a separator (that

is, whenger a lit occurs), and such an additional field doed count tavards theLIMIT.
Consider the following expressiongakiated in list context (each returned list is\pded in the
associated comment):

split(/—|,/, "1-10,20", 3)
# ('1,'10', 20"

split(/(-,)/, "1-10,20", 3)
# ('1,'-, 10, "), 20

split(/—|(,)/, "1-10,20", 3)
# ('1', undef, 10", '), '20')

split(/(-)|,/, "1-10,20", 3)
# ('L, ', '10', undef, '20)
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split(/(-)I(,)/, "1-10,20", 3)
# ('1','-', undef, '10', undef, ',', '20"

sprintf FORMAT, LIST
Returns a string formatted by the uspahtf ~ cornventions of the C library functioeprintf
See belw for more details and seerintf(3) orprintf (3) on your system for an explanation of the
general principles.

For example:

# Format number with up to 8 leading zeroes
my $result = sprintf("%08d", $number);

# Round number to 3 digits after decimal point
my $rounded = sprintf("%.3f", $number);

Perl does itswn sprintf  formatting: it emulates the C functi@printf(3), but doesr’use it
except for floating-point numbers, andea then only standard modifiers are alkd. Non-
standard extensions in your losglrintf(3) are therefore uwailable from Perl.

Unlike printf | sprintf  does not do what you probably mean when you pass it an array as
your first agument. Therray is gien scalar context, and instead of using the Oth element of the
array as the format, Perl will use the count of elements in the array as the format, which is almost
never useful.

Perl'ssprintf  permits the following uwiersally-known comersions:

%% a percent sign

%cC a character with the given number

%s a string

%d a signed integer, in decimal

%u an unsigned integer, in decimal

%0 an unsigned integer, in octal

%X an unsigned integer, in hexadecimal

%e a floating—point number, in scientific notation

%f a floating—point number, in fixed decimal notation
%g a floating—point number, in %e or %f notation

In addition, Perl permits the following widely-supported\@sions:

%X like %X, but using upper—case letters

%E like  %e, but using an upper—case "E"

%G like %g, but with an upper—case "E" (if applicable)

%b an unsigned integer, in binary

%B like  %b, but using an upper—case "B" with the # flag

%p a pointer (outputs the Perl value's address in hexadecimal)

%n special: *stores* the number of characters output so far
into the next argument in the parameter list

%a hexadecimal floating point

%A like  %a, but using upper-case letters

Finally, for backward (and we do mearbdckward’) compatibility Perl permits these
unnecessary but widely-supported weBions:

%i a synonym for %d
%D a synonym for %ld
%U a synonym for %lu
%0 a synonym for %lo
%F a synonym for %f

Note that the number okponent digits in the scientific notation producedbhy %E %gand%G
for numbers with the modulus of the exponent less than 100 is system-dependent: it may be three
or less (zero-padded as necessary). In other words, 1.23 times ten to the 99th may be either
“1.23e99or *'1.23e099". Similarly for %aand %A the exponent or the kadecimal digits may
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float: especially the “long doublé$erl configuration option may cause surprises.

Between théoand the format lettesyou may specify seral additional attributes controlling the
interpretation of the format. In ordehese are:

format parameter index
An explicit format parameter index, such a$. By default sprintf will format the ne
unused argument in the list, but this allows you te tak arguments out of order:

printf '%2%d %1$d', 12, 34; # prints "34 12"
printf '%3%d %d %1%$d', 1, 2, 3; # prints"31 1"

flags
one or more of:

space  prefix non—negative number with a space
+ prefix non—negative number with a plus sign
- | eft—justify within the field
0 use zeros, not spaces, to right—justify
# ensure the leading "0" for any octal,
prefix non—zero hexadecimal with "0x" or "0X",
prefix non—zero binary with "0b" or "0B"

For example:
printf '<% d>', 12; # prints "< 12>"
printf '<% d>', 0; # prints"<0>"
printf '<% d>', -12; # prints "<-12>"
printf '<%-+d>", 12; # prints "<+12>"
printf '<%-+d>", 0; # prints "<+0>"
printf '<%-+d>', -12; prints "<-12>"
printf '<%6s>', 12; # prints"< 12>"
printf '<%-6s>', 12; prints "<12 >"
printf '<%06s>', 12; prints "<000012>"
printf '<%#o0>", 12; # prints "<014>"
printf '<%#x>', 12; # prints "<Oxc>"
printf '<%#X>', 12; # prints "<OXC>"
printf '<%#b>", 12; # prints "<0b1100>"
printf '<%#B>', 12; # prints "<0B1100>"

When a space and a plus sign avegas he flags at once, the space is ignored.

printf '<%+ d>', 12;
printf '<% +d>', 12;

# prints "<+12>"
# prints "<+12>"

When the # flag and a precision areegiin the %ocorversion, the precision is incremented
if it' s necessary for the leading “0”.

printf '<%#.50>', 012;
printf '<%#.50>', 012345;
printf '<%#.00>', 0;

vector flag
This flag tells Perl to interpret the supplied string as a vector of integers, one for each
character in the string. Perl applies the format to each integer in turn, then joins the resulting
strings with a separator (a doty defwult). Thiscan be useful for displaying ordinalues
of characters in arbitrary strings:

printf "%vd", "AB\x{100}";
printf "version is v%vd\n“, $°V;

# prints "<00012>"
# prints "<012345>"
# prints "<0>"

# prints "65.66.256"
# Perl's version

Put an asterisk before thes to override the string to use to separate the numbers:

printf "address is %*vX\n", ":", $addr; # | Pv6 address
printf "bits are %0*v8b\n", " ", $bits; # r andom bitstring

You can also explicitly specify the argument number to use for the join string using
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something like2%v ; for example:

printf '%*4%vX %*4$vX %*4$vX', # 3 | Pv6 addresses
@addr[1..3], ":";

(minimum) width
Arguments are usually formatted to be only as wide as required to displayahevaue.
You can override the width by putting a number here, or get the width from thé¢ ne
argument (with* ) or from a specified argument (e.g., Wit ):

printf "<%s>", "a"; # prints "<a>"

printf "<%6s>", "a"; # prints "< a>"

printf "<%*s>", 6, "a"; # prints "< a>"

printf '<%*2$s>', "a", 6; # prints "< a>"

printf "<%2s>", "long"; # prints "<long>" (does not truncate)

If a field width obtained through is negaive, it has the same effect as theflag: left-
justification.

precision, or maximum width
You can specify a precision (for numeric eersions) or a maximum width (for string
conversions) by specifying a followed by a numberFor floating-point formats>eeptg
andgG this specifies he mary places right of the decimal point to sti¢the default being 6).

For example:
# t hese examples are subject to system—specific variation
printf '<%f>', 1; # prints "<1.000000>"
printf '<%.1f>', 1; # prints "<1.0>"
printf '<%.0f>', 1; # prints "<1>"
printf '<%e>', 10; # prints "<1.000000e+01>"

printf '<%.1e>', 10; # prints "<1.0e+01>"

For “g’’ and “G"’, this specifies the maximum number of significant digits to show; for

example:
# These examples are subject to system—specific variation.
printf '<%g>', 1; # prints "<1>"
printf '<%.10g>", 1; # prints "<1>"
printf '<%g>', 100; # prints "<100>"
printf '<%.1g>", 100; # prints "<le+02>"

printf '<%.2g>', 100.01; # prints "<le+02>"
printf '<%.5g>', 100.01; # prints "<100.01>"
printf '<%.4g>', 100.01; # prints "<100>"
printf '<%.1g>', 0.0111; # prints "<0.01>"
printf '<%.2g>', 0.0111; # prints "<0.011>"
printf '<%.3g>', 0.0111; # prints "<0.0111>"

For integer cowersions, specifying a precision implies that the output of the number itself
should be zero-padded to this width, where the 0 flag is ignored:

printf '<%.6d>", 1; prints "<000001>"
printf '<%+.6d>', 1; prints "<+000001>"
printf '<%-10.6d>", 1; prints "<000001 >"
printf '<%10.6d>", 1; prints "< 000001>"
printf '<%010.6d>'", 1; prints "< 000001>"
printf '<%+10.6d>", 1; prints "< +000001>"

HHHHHHR

printf '<%.6x>', 1;
printf '<%#.6x>', 1;
printf '<%-10.6x>', 1;
printf '<%10.6x>', 1;
printf '<%010.6x>", 1;
printf '<%#10.6x>", 1;

prints "<000001>"
prints "<0x000001>"
prints "<000001 >"
prints "< 000001>"
prints "< 000001>"
prints "< 0x000001>"

HHHHHHR
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For string corversions, specifying a precision truncates the string to fit the specified width:

printf '<%.5s>', "truncated"; # prints "<trunc>"
printf '<%10.5s>', "truncated"; # prints "< trunc>"

You can also get the precision from the next argument using@r from a specified gument
(e.g., with.*2$ ):

printf '<%.6x>', 1; # prints "<000001>"
printf '<%.*x>", 6, 1; # prints "<000001>"
printf '<%.*2$x>", 1, 6; # prints "<000001>"

printf '<%6.*2$x>", 1, 4; # prints "< 0001>"

If a precision obtained throughis neagative, it counts as having no precision at all.

printf '<%.*s>', 7, "string"; # prints "<string>"
printf '<%.*s>', 3, "string"; # prints "<str>"
printf '<%.*s>', 0, "string"; # prints "<>"
printf '<%.*s>', -1, "string"; # prints "<string>"

printf '<%.*d>', 1, 0; # prints "<0>"
printf '<%.*d>', 0, 0; # prints "<>"
printf '<%.*d>', -1, O; # prints "<0>"

For numeric comersions, you can specify the size to interpret the number aslusmg/, q,

L, or Il . For integer comersions § u o x X b i D U O), numbers are usually
assumed to be whatr the default integer size is on your platform (usually 32 or 64 bits),
but you can werride this to use instead one of the standard C types, as supported by the
compiler used to build Perl:

hh interpret integer as C type "char" or "unsigned
char" on Perl 5.14 or later
h i nterpret integer as C type "short" or

"unsigned short"

] i nterpret integer as C type "intmax_t" on Perl
5.14 or later, and only with a C99 compiler
(unportable)

| i nterpret integer as C type "long" or
"unsigned long"

q, L, or Il interpret integer as C type "long long",
"unsigned long long", or "quad" (typically
64-hit integers)

t i nterpret integer as C type "ptrdiff_t" on Perl
5.14 or later

z i nterpret integer as C type "size_t" on Perl 5.14
or later

As of 5.14, none of these raises an exception i #ne not supported on your platform.
However, if warnings are enabled, a warning of fhetf  warning class is issued on an
unsupported carersion flag. Should you instead prefer an exception, do this:

use warnings FATAL => "printf";

If you would like to know about a version dependgnbefore you start running the program,
put something lik this at its top:

use 5.014; # f or hhij/t/z/ printf modifiers

You can find out whether your Perl supports quads via Config:
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use Config;

if ($Config{useb4bitint} eq "define"
|| $Config{longsize} >= 8) {
print "Nice quads\n";

}

For floating-point comersions € f g E F G), numbers are usually assumed to be the
default floating-point size on your platform (double or long double), but you can flunog *
double’ with q, L, or Il if your platform supports themYou can find out whether your Perl
supports long doubles via Config:

use Config;
print "long doubles\n" if $Config{d_longdbl} eq "define";

You can find out whether Perl considers “long doultie’be the default floating-point size to
use on your platform via Config:

use Config;
if ($Config{uselongdouble} eq "define") {
print "long doubles by default\n®;

}

It can also be that long doubles and doubles are the same thing:

use Config;
($Config{doublesize} == $Config{longdblsize}) &&
print "doubles are long doubles\n";

The size specifie¥ has no effect for Perl code, but is supported for compatibility Méth
code. Itmeans‘Use the standard size for a Perl integer or floating-point number”, which is
the default.

order of arguments
Normally, sprintf  takes the next unused argument as the value to format for each format
specification. Ifthe format specification usésto require additional arguments, these are
consumed from the argument list in the ordey tigpear in the format specificatidoefore
the value to format. Where angament is specified by an explicit index, this does rfecaf
the normal order for the argumentgere when the gplicitly specified ind& would hare keen
the next argument.

So:
printf "<%*.*s>", $a, $b, $c;
uses$a for the width,$b for the precision, anfic as the value to format; while:
printf '<%*1$.*s>', $a, $b;
would use$a for the width and precision, ab as the value to format.

Here are some more examples; bera that when using an explicit index, thenay need

escaping:
printf "%2\$d %d\n", 12, 34; # will print "34 12\n"
printf "%2\$d %d %d\n", 12, 34; # will print "34 12 34\n"

printf "%3\$d %d %d\n", 12, 34, 56; # will print "56 12 34\n"
printf "%2\$*3\$d %d\n", 12,34, 3;# will print " 34 12\n"
printf "%*1\$.*A\n", 4, 5,  10; # will print "5.0000\n"

If use locale (including use locale 'not_characters' ) is in efect and
POSIX::setlocale has been called, the character used for the decimal separator in formatted
floating-point numbers is affected by th€ NUMERICQocale. Segerllocale andPOSIX.

SQrtEXPR
sqrt Return the posiie gjuare root ofEXPR. If EXPR is omitted, use$ . Works only for non-
negaive gerands unless yore loaded thévlath::Complex  module.

O]
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use Math::Complex;
print sqrt(—4); # prints 2i

srandeEXPR
srand
Sets and returns the random number seed fomtite operator.

The point of the function is tdseed’ therand function so thatand can produce a ddrent
sequence each time you run your program. When called with a parasnatel uses that for
the seed; otherwise it (semi-)randomly chooses a dee€lither case, starting with Perl 5.14, it
returns the seedlo sgnal that your code will worknly on Perls of a recent vintage:

use 5.014; # so srand returns the seed

If srand is not called gplicitly, it is called implicitly without a parameter at the first use of the
rand operator Howeve, there are a fe situations where programs are likely to want to call
srand . One is for generating predictable results, generally for testing aigdety. Thereyou
usesrand($seed) , with the samé&seed each time. Another case is that you mantto call
srand after afork to avoid child processes sharing the same sesdevas the parent (and
consequently each other).

Do not call srand() (i.e., without an argument) more than once per process. The internal state
of the random number generator should contain more gntiham can be provided by yaseed,
so callingsrand again actuallyosesrandomness.

Most implementations afrand take an nteger and will silently truncate decimal numbeiighis
meanssrand(42)  will usually produce the same resultssaand(42.1) . To be sfe, alvays
passsrand an integer.

A typical use of the returned seed is for a test program which has tgocorahinations to test
comprehensily in the time &ailable to it each runlt can test a random subset each time, and
should there be a failure, log the seed used for that run so that it can later be used to reproduce the
same results.

rand is not cryptographically secue. You should not rely on it in security-sensitie
situations. As of this writing, a number of third-part@PAN modules offer random number
generators intended by their authors to be cryptographically secure, including: Datay,Entrop
Crypt::Random, Math::Random::Secure, and Math::TrulyRandom.

statFILEHANDLE

statEXPR

statDIRHANDLE

stat Returns a 13—-element list giving the status info for a file, either the file opened BA#ANDLE
or DIRHANDLE, or named byEXPR. If EXPRis omitted, it stat$ (not_!). Returnsthe empty
listif stat fails. Typically used as follows:

my ($dev,$ino,$mode,$nlink,$uid,$gid,$rdev,$size,
$atime,$mtime,$ctime,$blksize,$blocks)
= stat($filename);

Not all fields are supported on all filesystem types. Here are the meanings of the fields:

0 dev device  number of filesystem

1ino inode  number

2 nmode file mode (type and permissions)

3 nlink number of (hard) links to the file

4 uid numeric user ID of file's owner

5 gid numeric group ID of file's owner

6 rdev the device identifier (special files only)

7 size total size of file, in bytes

8 atime last access time in seconds since the epoch

9 ntime last modify time in seconds since the epoch
10 ctime inode change time in seconds since the epoch (*)

11 blksize preferred I/O size in bytes for interacting with the
file (may vary from file to file)
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12 blocks  actual number of system-specific blocks allocated
on disk (often, but not always, 512 bytes each)

(The epoch was at 00:00 January 1, 18¥.)

(*) Not all fields are supported on all filesystem typNetably, the ctime field is non-portablén
particular you cannot epect it to be a “creation time”; see “Files and Filesystersperlport
for details.

If stat is passed the special filehandle consisting of an underline, no stat is done, but the current
contents of the stat structure from the Eat , Istat , or filetest are returned. Example:

if (—x $file && (($d) = stat()) && $d < 0) {
print "$file is executable NFS file\n";
}

(This works on machines only for which the device numbergstive underNFS)

Because the mode contains both the file type and its permissions, you shouldfifeskleftype
portion and (s)printf using'&00" if you want to see the real permissions.

my $mode = (stat($filename))[2];
printf "Permissions are %040\n", $mode & 07777;

In scalar contet, stat returns a boolean value indicating success or failure, and, if successful,
sets the information associated with the special filehandle

The File::stat module provides a @enient, by-name access mechanism:

use File::stat;

my $sb = stat($filename);

printf "File is %s, size is %s, perm %040, mtime %s\n",
$filename, $sb—>size, $sbh—>mode & 07777,
scalar localtime $sb—>mtime;

You can import symbolic mode constang (F* ) and functions §_IS* ) from the Fcntl module:

use Fentl :mode’;
my $mode = (stat($filename))[2];
my $user_rwx ($mode & S_IRWXU) >> 6;

my $group_read ($mode & S_IRGRP) >> 3;
my $other_execute = $mode & S_IXOTH,;

printf "Permissions are %040\n", S_IMODE($mode), "\n";

my $is_setuid
my $is_directory

$mode & S_ISUID;
S_ISDIR($mode);

You could write the last tw using the—u and -d operators. Commonhavailable S_IF*
constants are:

# Permissions: read, write, execute, for user, group, others.
S_IRWXU S_IRUSR S_IWUSR S_IXUSR
S_IRWXG S_IRGRP S_IWGRP S_IXGRP
S_IRWXO S_IROTH S_IWOTH S_IXOTH

# Setuid/Setgid/Stickiness/SaveText.
# Note that the exact meaning of these is system—-dependent.

S_ISUID S_ISGID S_ISVTX S_ISTXT
# File types. Not all are necessarily available on

# your system.
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S_IFREG S_IFDIR S_IFLNK S_IFBLK S_IFCHR
S_IFIFO S_IFSOCK S_IFWHT S_ENFMT

# The following are compatibility aliases for S_IRUSR,
# S_IWUSR, and S_IXUSR.

S_IREAD S_IWRITE S_IEXEC
and theS_IF* functions are

S_IMODE($mode) the part of $mode containing the permission
bits and the setuid/setgid/sticky bits

S_IFMT($mode) the part of $mode containing the file type
which can be bit-anded with (for example)
S _IFREG or with the following functions

# The operators —f, —d, -I, -b, —c, —p, and -S.

S_ISREG($mode) S_ISDIR($mode) S_ISLNK($mode)
S_ISBLK($mode) S_ISCHR($mode) S_ISFIFO($mode) S_ISSOCK($mode)

# No direct —X operator counterpart, but for the first one
# t he —g operator is often equivalent. The ENFMT stands for
# r ecord flocking enforcement, a platform—dependent feature.

S_ISENFMT($mode) S_ISWHT($mode)

See your natie chmod(2) andstat(2) documentation for more details about 8¢t constants.
To get status info for a symbolic link instead of theg@rfile behind the link, use thstat
function.

Portability issues: “statin perlport.

stateVARLIST

stateTYPE VARLIST

stateVARLIST : ATTRS

stateTYPE VARLIST : ATTRS
state declares a lexically scopednable, just lile my. Howeve, those variables will ner be
reinitialized, contrary to lexical variables that are reinitialized each time their enclosing block is
entered. SetPersistent Pviete Variables'’in perlsub for details.

If more than one variable is listed, the list must be placed in parenthéSisa parenthesised
list, undef can be used as a dummy placeholddéoweve, snce initialization of stateariables
in list context is currently not possible this would sene purpose.

state is available only if the"state"  feature is enabled or if it is prefixed witORE::. The
"state"  feature is enabled automatically withuae v5.10 (or higher) declaration in the
current scope.

studySCALAR
study
At this time,study does nothing. This may change in the future.

Prior to Perl version 5.16, it would create aweited inde of al characters that occurred in the
given SCALAR (or $_ if unspecified). When matching a pattern, the rarest character from the
pattern would be looked up in this index. Raritgswbased on some static frequemables
constructed from some C programs and English text.

SubNAME BLOCK
SubNAME (PROTO) BLOCK
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SUbNAME : ATTRS BLOCK

SUbNAME (PROTO) : ATTRS BLOCK
This is subroutine definition, not a real functipar se Without aBLOCK it's just a forvard
declaration. Whout aNAME, it's an aonymous function declaration, so does return a value: the
CODET ef of the closure just created.

See perlsub and perlref for details about subroutines and references; sadesttaibd
Attribute::Handlers for more information about attributes.

__SuB__
A special tolen that returns a reference to the current subroutinejndef outside of a
subroutine.
The behaviour of _SUB__ within a regex code block (such ag?{...})/ ) is subject to
change.
This token is onlyailable undemse v5.16  or the"current_sub" feature. Seéeature.

SUbstrEXPR,OFFSET,LENGTH,REPLACEMENT

SUbsStrEXPR,OFFSET,LENGTH

SUbStrEXPR,OFFSET
Extracts a substring out &XPR and returns it. First character is at offset zelfoOFFSETis
negaive, sarts that &r back from the end of the strinif. LENGTH is omitted, returnswerything
through the end of the strindf LENGTH is negaive, leaves that may characters dfthe end of

the string.
my $s = "The black cat climbed the green tree";
my $color = substr $s, 4, 5; # black
my $middle = substr $s, 4, —11; # black cat climbed the
my $end = substr $s, 14; # climbed the green tree
my S$tail = substr $s, —4; # tree
my $z = substr $s, -4, 2; #tr

You can use theubstr function as an lglue, in which caseXPR must itself be an Bue. If
you assign something shorter thaBNGTH, the string will shrink, and if you assign something
longer tharLENGTH, the string will grev to accommaodate it.To keep the string the same length,
you may need to pad or chop your value usimgntf

If OFFSETandLENGTH specify a substring that is partly outside the string, only the part within
the string is returned. If the substring isybed either end of the stringubstr returns the
undefined value and produces arming. Wherused as an dlue, specifying a substring that is
entirely outside the string raises arception. Heres an example showing the behavior for
boundary cases:

my $name = ‘fred’;

substr($name, 4) = 'dy’; # $name is now 'freddy'

my $null = substr $name, 6, 2; # r eturns " (no warning)

my $oops = substr $name, 7; # r eturns undef, with warning
substr($name, 7) = 'gap’; # r aises an exception

An alternatve  using substr as an lalue is to specify the replacement string as the 4th
argument. Thisallows you to replace parts of tlXPR and return what was there before in one
operation, just as you can wisblice

my $s = "The black cat climbed the green tree";
my $z = substr $s, 14, 7, "jumped from"; # climbed
# $s is n ow "The black cat jumped from the green tree"

Note that the Ivalue returned by the three-argument versisolstr acts as a 'magicubiet’;
each time it is assigned to, it remembers which part of the original string is being modified; for
example:
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my $x ='1234";
for (substr($x,1,2)) {
$ ='a} print $x,"\n"; # prints 1la4
$ ='xyz'; print $x,"\n"; # prints 1xyz4
$x = '56789';
$_='pq; print $x,"\n"; # prints 5pq9
}
With negative dfsets, it remembers its position from the end of the string when the target string is
modified:
my $x ='1234";
for (substr($x, -3, 2)) {
$ ="a} print $x,"\n"; # prints 1a4, as above
$x = 'abcdefq’;
print$_,"\n"; # prints f
}

Prior to Perl version 5.10, the result of using an Ivalue multiple tinsessumspecified. Prior to
5.16, the result with mgtive dfsets was unspecified.

symlink OLDFILE,NEWFILE
Creates a me filename symbolically linked to the old filenam®&eturns1 for success0
otherwise. Orsystems that dohsupport symbolic links, raises anaeption. D check for that,
use ea:

my $symlink_exists = eval { symlink("",""); 1 };
Portability issues: “symlinK'in perlport.

syscallNUMBER, LIST
Calls the system call specified as the first element of the list, passing the remaining elements as
arguments to the system callf unimplemented, raises arxaption. Thearguments are
interpreted as follws: if a gven argument is numeric, the argument is passed as an int. If not, the
pointer to the stringalue is passedYou ae responsible to makare a string is prex¢ended
long enough to recet any esult that might be written into a strinyou can't use a string literal
(or other read-only string) as argament tosyscall  because Perl has to assume thgtsiing
pointer might be written through. If your integegaments are not literals andveareve been
interpreted in a numeric context, you may need to @dd them to force them to look Bk
numbers. Thiemulates theyswrite  function (or vice versa):

require 'syscall.ph’; # may need to run h2ph
my $s = "hi there\n";
syscall(SYS_write(), fileno(STDOUT), $s, length $s);

Note that Perl supports passing of up to only Jguments to your syscall, which in practice
should (usually) suffice.

Syscall returns whater value returned by the system call it calls. If the system il f
syscall  returns—1 and setsp! (errno). Notethat some system caltan legitimately return
—1. The proper \ay to handle such calls is to assiin= 0 before the call, then check the
value of $! if syscall  returns-1.

Theres a gpoblem withsyscall(SYS_pipe()) . it returns the file number of the read end of
the pipe it creates, but there is no way to regribe file number of the other entfou can aoid
this problem by usingipe instead.

Portability issues: “syscallin perlport.

sysoperrFILEHANDLE,FILENAME,MODE

sysoperFILEHANDLE,FILENAME,MODE,PERMS
Opens the file whose filename isai by FILENAME, and associates it witAILEHANDLE. If
FILEHANDLE is an expression, its value is used as the real filehandle wanted; an undefined scalar
will be suitably auteivified. This function calls the underlying operating systermpen(2)
function with the paramete®LENAME, MODE, andPERMS.

[=]75:[8]
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Returns true on success amitlef otherwise.

The possible values and flag bits of th@DE parameter are system-dependenty #re available
via the standard modulEcntl . See the documentation of your operating sysseopen(2)
syscall to see which values and flag bits amélable. You may combine seral flags using the
| —operator.

Some of the most commoralues areO_RDONLYfor opening the file in read-only mode,
O_WRONLYor opening the file in write-only mode, a® RDWRor opening the file in read-
write mode.

For historical reasons, some values work on almeatyesystem supported by Perl: 0 means read-
only, 1 means write-onlyand 2 means read/writé/Me know that these values dwot work under
0S/390and on the Macintosh; you probably domant to use them in mecode.

If the file nhamed byFILENAME does not exist and thepen call creates it (typically because
MODE includes theO_CREATflag), then the value dPERMS specifies the permissions of the
newly created file. If you omit the®ERMS amgument tosysopen , Perl uses the octalalue
0666. These permissionalues need to be in octal, and are modified by your precesgsent
umask.

In mary systems theD EXCLflag is aailable for opening files inxlusive node. Thisis not
locking: exclusiveness means here that if the file alreaxligts, sysopen fails. O_EXCLmay
not work on network filesystems, and has no effect unles©OtHeREATflag is set as well.
SettingO_CREAT|O_EXClprevents the file from being opened if it is a symbolic link. It does
not protect against symbolic links in the filgath.

Sometimes you may want to truncate an already-existing file. This can be done using the
O_TRUNGlag. Thebehavior of0_TRUNGQ@vith O_RDONLYs undefined.

You should seldom if eer use0644 as argument teysopen , because that takesvay the uses
option to hae a nore permissie umask. Betteto omit it. Seaumask for more on this.

Note that under Perls older than 5.&@sopen depends on thé&dopen(3) C library function.
On mary Unix systemsfdopen(3) is known to fail when file descriptors exceed a certalney
typically 255. If you need more file descriptors than that, consider usinB@s#X::open
function. For Perls 5.8.0 and late®erllO is (most often) the default.

See perlopentut for a kindgentler explanation of opening files.
Portability issues: “sysoperih perlport.

sysread-ILEHANDLE,SCALAR,LENGTH,OFFSET

sysread-ILEHANDLE,SCALAR,LENGTH
Attempts to read ENGTH bytes of data intoariable SCALAR from the specifiedFILEHANDLE,
usingread(2). It bypassesdferedlO, so mixing this with other kinds of readgsjnt , write
seek , tell , or eof can cause confusion because the perlio or stdio layers usutily thata.
Returns the number of bytes actually re@d@t end of file, or undef if there was an error (in the
latter caseb! is also set).SCALAR will be grown or shrunk so that the last byte actually read is
the last byte of the scalar after the read.

An OFFSETmay be specified to place the read data at some place in the string other than the
beginning. A negaive OFFSETspecifies placement at that ngatharacters counting baclands

from the end of the stringA positive OFFSETgreater than the length SICALAR results in the

string being padded to the required size WiHi bytes before the result of the read is appended.

There is nosyseof(function, which is ok, sinceof doesnt work well on device files (li& ttys)
anyway Usesysread and check for a return value for 0 to decide whether you're done.

Note that if the filehandle has been neatlas:utf8 , Unicode characters are read instead of
bytes (theLENGTH, OFFSETand the return value @fysread are in Unicode characters].he
:encoding(...) layer implicitly introduces theutf8 layer Seebinmode , open, and the
open pragma.
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sysseelEILEHANDLE,POSITION,WHENCE
SetsFILEHANDLE'’s system positionin bytesusinglseel(2). FILEHANDLE may be anxgpression
whose value gies the name of the filehandleThe values foWHENCE are O to set the n&
position toPOSITION 1 to set the it to the current position pRSSITION and 2 to set it toEOF
plusPOSITION, typically negdive.

Note the emphasis on bytesier if the filehandle has been set to operate on characters (for
example using theencoding(UTF-8) I/O layer), theseek , tell , and sysseek family of
functions use byte offsets, not character offsets, because seeking to a characteoolffseew
very slow in aUTF-8file.

sysseek bypasses normaluffered 10, so mixing it with reads other thasysread (for
examplereadline  orread ), print ,write ,seek,tell ,oreof may cause confusion.

For WHENCE, you may also use the constaBEEK_SET SEEK CURand SEEK_END(start of
the file, current position, end of the file) from the Fcntl module. Use of the constants is also more
portable than relying on 0, 1, and Ror example to define a “systellf unction:

use Fentl 'SEEK_CUR;
sub systell { sysseek($_[0], 0, SEEK_CUR) }

Returns the ne position, or the undefinedalue on &ilure. Aposition of zero is returned as the

string "0 but true" ; thussysseek returns true on success and false on failure, yet you can
still easily determine the meposition.
systemLIST

SystemPROGRAM LIST
Does exactly the same thingesec , except that a fork is done first and the parent process w
for the child process toxié. Note that argument processing varies depending on the number of
arguments. Ifthere is more than onegarment inLIST, or if LIST is an array with more than one
value, starts the programvgn by the first element of the list with argumentsegi by the rest of
the list. If there is only one scalar argument, the argument is checked for shell metacharacters, and
if there are ay the entire agument is passed to the syster@mmand shell for parsing (this is
/bin/sh -c on Unix platforms, but varies on other platformdyf. there are no shell
metacharacters in thegament, it is split into words and passed directhyetecvp , which is
more eficient. OnWindaws, only thesystem PROGRAM LIST syntax will reliably aoid
using the shellsystem LIST , even with more than one element, willlf back to the shell if the
first spawn fails.

Perl will attempt to flush all files opened for output beforg @geration that may do a forkub
this may not be supported on some platforms (see perlparthe safe, you may need to s
(PAUTOFLUSHIn English) or call theautoflush method oflO::Handle  on ary open
handles.

The return value is thexi¢ status of the program as returned bywret call. To get the actual
exit value, shift right by eight (see balh Seealsoexec . This isnotwhat you want to use to
capture the output from a command; for that you should use merely backticks/ or as
described in“STRING" in perlop. Returrvalue of -1 indicates a failure to start the program or
an error of thavait(2) system call (inspe&® for the reason).

If you'd like to nake system (and mag other bits of Perl) die on errohave a look at the
autodie pragma.

Like exec, system allows you to lie to a program about its name if you useststem
PROGRAM LISTsyntax. Agin, seeexec .

SinceSIGINT and SIGQUIT are ignored during thexecution of system , if you expect your
program to terminate on receipt of these signals you will need to arrange to do so yourself based
on the return value.

my @args = ("command"”, "argl", "arg2");
system(@args) ==
or die "system @args failed: $?";

If you'd like to manually inspectystem ’s failure, you can check all possibiglfire modes by
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inspecting$? like this:

if ($7 ==-1){
print "failed to execute: $!\n";

}
elsif ($? & 127) {
printf "child died with signal %d, %s coredump\n”,
($? & 127), ($? & 128) ? 'with' : 'without’;
}
else {
printf "child exited with value %d\n", $? >> 8;
}

Alternatively, you may inspect thealue of ${"CHILD_ERROR_NATIVE} with theW*() calls
from thePOSIXmodule.

When system ’'s arguments are »@cuted indirectly by the shell, results and return codes are
subject to its quirks. SeeSTRING" in perlop andexec for detalils.

Sincesystem does dork andwait it may affect &SIGCHLDhandler See perlipc for details.
Portability issues: “systernin perlport.

syswriteFILEHANDLE,SCALAR,LENGTH,OFFSET

syswriteFILEHANDLE,SCALAR,LENGTH

syswriteFILEHANDLE,SCALAR
Attempts to writeLENGTH bytes of data from ariable SCALAR to the specifiedFILEHANDLE,
usingwrite (2). If LENGTH is not specified, writes wholeCALAR. It bypasses Uiffered 10, so
mixing this with reads (other thasysread) ), print , write , seek, tell , or eof may
cause confusion because the perlio and stdio layers usudfly data. Returns the number of
bytes actually written, oandef if there was an error (in this case the erradable$! is also
set). Ifthe LENGTH is greater than the dataadlable in theSCALAR after theOFFSET,only as
much data as isvailable will be written.

An OFFSET may be specified to write the data from some part of the string other than the
beginning. A negaive OFFSETspecifies writing that mancharacters counting backwards from
the end of the string. BCALAR is of length zero, you can only use @RFSETof 0.

WARNING: If the filehandle is madd:utf8 , Unicode characters encodedumF-8 are written

instead of bytes, and th€ENGTH, OFFSET and return value ofsyswrite are in

(UTF8-encoded Unicode) characterBhe :encoding(...) layer implicitly introduces the
:utf8  layer Alternately if the handle is not marked with an encoding you attempt to write
characters with code pointyas 255, raises anxeeption. Sedinmode , open, and the open
pragma.

tell FILEHANDLE

tell Returns the current positian bytesfor FILEHANDLE, or —1 on errar FILEHANDLE may be an
expression whose value vgs the name of the actual filehandl#. FILEHANDLE is omitted,
assumes the file last read.

Note the emphasis on bytesier if the filehandle has been set to operate on characters (for
example using theencoding(UTF-8) I/O layer), theseek , tell , and sysseek family of

functions use byte offsets, not character offsets, because seeking to a character offset would be
very slow in aUTF-8file.

The return value ofell  for the standard streams dikhe STDIN depends on the operating
system: it may return —1 or something elggll  on pipes, fifos, and sockets usually returns —1.

There is n®ystell  function. Usesysseek($fh, 0, 1) for that.

Do not useell  (or other luffered 1/0O operations) on a filehandle that has been manipulated by
sysread , syswrite , or sysseek . Those functions ignore theuffering, whiletell does
not.
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telldir DIRHANDLE
Returns the current position of theaddir  routines onDIRHANDLE. Value may be gien to
seekdir to access a particular location in a directowildir has the same eeats about
possible directory compaction as the corresponding system library routine.

tie VARIABLE,CLASSNAME,LIST
This function binds a variable to a package class that williggothe implementation for the
variable. VARIABLE is the name of the variable to be enchant@dASSNAME is the name of a
class implementing objects of correct typAny additional aguments are passed to the
appropriate constructor method of the class (meaRiB§CALAR, TIEHANDLE, TIEARRAY, or
TIEHASH). Typically these are guments such as might be passed tadtiva_opelt3) function
of C. The object returned by the constructor is also returned hiethéunction, which vould be
useful if you want to access other methodSLLASSNAME.

Note that functions such &sys andvalues may return huge lists when used on large objects,
like DBM files. You may prefer to use theach function to iterate wer such. Example:

# print out history file offsets
use NDBM_File;
tie(my %HIST, 'NDBM_File', ‘fusr/lib/news/history’, 1, 0);
while (my ($key,$val) = each %HIST) {
print $key, ' ="', unpack('L', $val), "\n";
}

A class implementing a hash shouldié#e following methods:

TIEHASH classname, LIST
FETCH this, key
STORE this, key, value
DELETE this, key
CLEAR this

EXISTS this, key
FIRSTKEY this
NEXTKEY this, lastkey
SCALAR this
DESTROY this

UNTIE this

A class implementing an ordinary array shouldehtae following methods:

TIEARRAY classname, LIST
FETCH this, key

STORE this, key, value
FETCHSIZE this
STORESIZE this, count
CLEAR this

PUSH this, LIST

POP this

SHIFT this

UNSHIFT this, LIST
SPLICE this, offset, length, LIST
EXTEND this, count
DELETE this, key

EXISTS this, key

DESTROY this

UNTIE this

A class implementing a filehandle shouldiédhe following methods:
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TIEHANDLE classname, LIST
READ this, scalar, length, offset
READLINE this

GETC this

WRITE this, scalar, length, offset
PRINT this, LIST

PRINTF this, format, LIST
BINMODE this

EOF this

FILENO this

SEEK this, position, whence
TELL this

OPEN this, mode, LIST

CLOSE this

DESTROY this

UNTIE this

A class implementing a scalar shouldiddhe following methods:

TIESCALAR classname, LIST
FETCH this,

STORE this, value
DESTROY this

UNTIE this

Not all methods indicated ab® reed be implemented. See perltie, Tie::Haske::Array,
Tie::Scalarand Tie::Handle.

Unlike dbmopen, thetie function will notuse orrequire a module for you; you need to do
that explicitly yourself. See DB_File or the Config module for interestingimplementations.

For further details see perltited

tied VARIABLE

Returns a reference to the object underliAgRIABLE (the same value that was originally
returned by thaie call that bound the variable to a package.) Returns the undefined value if
VARIABLE isn't tied to a package.

Returns the number of non-leap seconds since wératme the system considers to be the epoch,
suitable for feeding tgmtime andlocaltime . On most systems the epoch is 00:00t00C,
January 1, 1970; a prominent exception being EacClassic which uses 00:00:00, January 1,
1904 in the current local time zone for its epoch.

For measuring time in better granularity than one second, use the Time::HiRes module from Perl
5.8 onwards (or fronCPAN before then), qiif you have gettimeofday(2), you may be able to use
thesyscall interface of Perl. See perlfaq8 for details.

For date and time processing look at the gnaslated modules oGPAN. For a comprehensie
date and time representation look at the DateTime module.

times

Returns a four-element list giving the user and system times in seconds for this procegs and an
exited children of this process.

my ($user,$system,$cuser,$csystem) = times;
In scalar contextimes returns$user .
Children’s times are only included for terminated children.

Portability issues: “timesin perlport.

tr/ll The transliteration operatoGame agy/// . See “Quote-Like Operators’in perlop.
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truncateFILEHANDLE,LENGTH

truncateEXPR,LENGTH
Truncates the file opened 6ILEHANDLE, or named byEXPR,to the specified length. Raises an
exception if truncate ist'implemented on your system. Returns true if successfidef on
error.

The behavior is undefinedUiENGTH is greater than the length of the file.

The position in the file ofFILEHANDLE is left unchanged.You may want to call seek before
writing to the file.

Portability issues: “truncatein perlport.

uc EXPR

uc Returns an uppercased versiorE®PR. This is the internal function implementing thé escape
in double-quoted stringslt does not attempt to do titlecase mapping on initial lett&se
ucfirst ~ for that.

If EXPRis omitted, use$_.
This function behees the same way under various pragmas, such as in a lochle dags.

ucfirstEXPR

ucfirst
Returns the alue ofEXPRwith the first character in uppercase (titlecase in Unicode). This is the
internal function implementing tha escape in double-quoted strings.

If EXPRis omitted, use$_.
This function behees the same way under various pragmas, such as in a lochle dags.

umaskEXPR

umask
Sets the umask for the proces€¥PRand returns the previousiue. IfEXPRis omitted, merely
returns the current umask.

The Unix permissiomwxr—x——— is represented as three sets of three bits, or three octal digits:
0750 (the leading O indicates octal and tsnhe of the digits). The umask value is such a
number representing disabled permissions bitse permission (or'mode’) values you pass
mkdir or sysopen are modified by your umask, swea if you tell sysopen to create a file

with permissions0777, if your umask is0022, then the file will actually be created with
permissions0755. If your umask were 0027 (group cart write; others car’read, write, or
execute), then passingysopen0666 would create a file with mod@640 (becaus®666 &

027 is 0640).

Heres sosme advice: supply a creation mode0666 for regular files (irsysopen ) and one of
0777 for directories (inmkdir ) and executable files. This ges wsers the freedom of choice: if
they want protected files, tigemight choose process umasksd@R, 027, or even the particularly
antisocial mask 0077 . Programs should rarely ifver make policy decisions better left to the
user The exception to this is when writing files that should be kepttpri mail files, web
browser cookiesrhostsfiles, and so on.

If umask2) is not implemented on your system and you are trying to restrict accesaifeelf
(i.e.,(EXPR & 0700) > 0 ), raises ameption. Ifumask?2) is not implemented and you are
not trying to restrict access for yourself, retunslef .

Remember that a umask is a numlsually given in octal; it isnota gring of octal digits. See
alsooct , if all you have is a $ring.

Portability issues: “umaskin perlport.

undefEXPR

undef
Undefines the value &XPR,which must be an dlue. Useonly on a scalar value, an array (using
@, a hash (using?d, a subroutine (usingk), or a typeglob (using*). Saying undef
$hash{$key} will probably not do what you expect on most predefined variabl@sr list
values, so don’do that; seedelete . Always returns the undefinedalwe. You can omit the

O]
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EXPR,in which case nothing is undefineditlyou still get an undefined value that you could, for
instance, return from a subroutine, assign to a variable, or pass as a paréraetgiles:

undef $foo;

undef $bar{'blurfl’}; # Compare to: delete $bar{blurfl’};
undef @ary;

undef %hash;

undef &mysub;

undef *xyz; # destroys $xyz, @xyz, %xyz, &xyz, etc.
return (wantarray ? (undef, $errmsg) : undef) if $they_blew_it;

select undef, undef, undef, 0.25;

my ($x, $y, undef, $z) = foo(); # | gnore third value returned
Note that this is a unary operatoot a list operator.
unlink LIST
unlink

Deletes a list of filesOn success, it returns the number of files it successfully deletedail@ne f
it returns false and se® (errno):

my $unlinked = unlink 'a’, 'b', 'c';

unlink @goners;

unlink glob "*.bak";

On error unlink  will not tell you which files it could not reme. If you want to knav which
files you could not reme, try them one at a time:

foreach my $file ( @goners ) {
unlink $file or warn "Could not unlink $file: $!";
}

Note: unlink  will not attempt to delete directories unless you are superuser antUtfiag is
supplied to PerlEven if these conditions are met, bamed that unlinking a directory can inflict
damage on your filesystentfinally, using unlink  on directories is not supported on man
operating systems. Usmdir instead.

If LIST is omitted,unlink uses$_.

unpackTEMPLATE,EXPR

unpackTEMPLATE
unpack does the neerse ofpack : it takes a string and expands it out into a list alues. (In
scalar context, it returns merely the first value produced.)

If EXPRis omitted, unpacks th& _string. Seeerlpacktut for an introduction to this function.

The string is bro&n into chunks described by thEMPLATE. Each chunk is comrted separately
to a\alue. Typically, either the string is a result glack , or the characters of the string represent
a C gructure of some kind.

The TEMPLATE has the same format as in thack function. Heres a sibroutine that does
substring:

sub substr {
my ($what, $where, $howmuch) = @_;
unpack("x$where a$howmuch", $what);

}

and then there’s
sub ordinal { unpack("W",$_[0]); } # same as ord()

In addition to fields allowed ipack , you may prefix a field with a %<number> to indicate that
you want a <number>-bit checksum of the items instead of the items thesmiséheault is a
16-bit checksum. The checksum is calculated by summing nunetiesvof expandedalues
(for string fields the sum afrd($char) is taken; for bit fields the sum of zeroes and ones).

For example, the following computes the same number as the System V sum program:
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my $checksum = do {
local $/; # slurp!
unpack("%32W*", readline) % 65535;
h
The following efficiently counts the number of set bits in a bit vector:
my $setbits = unpack("%32b*", $selectmask);

The p andP formats should be used with car8ince Perl has no way of checking whether the
value passed tonpack corresponds to a valid memory location, passing a pointer valus that’
not known to be valid is likely to ka dsastrous consequences.

If there are more pack codes or if the repeat count of a field or a group is larger than what the
remainder of the input string alls, the result is not well defined: the repeat count may be
decreased, annpack may produce empty strings or zeros, or it may raisexaeption. Ifthe

input string is longer than one described by TR®PLATE, the remainder of that input string is
ignored.

Seepack for more examples and notes.

unshiftARRAY,LIST
Does the opposite of shift . Or the opposite of gush, depending on he you look at it.
Prepends list to the front of the array and returns thvenmenber of elements in the array.

unshift(@ARGV, '-e") unless $ARGV[0] =" I"-/,

Note theLIST is prepended whole, not one element at a time, so the prepended elements stay in
the same orderUsereverse to do the reerse.

Starting with Perl 5.14, an experimental featurevadid unshift to take a alar &pression.
This experiment has been deemed unsuccessful, and wasdesisof Rrl 5.24.

untieVARIABLE
Breaks the binding between a variable and a package. (Seéléis.ho effect if the variable is
not tied.

use ModuleVERSION LIST

use ModuleVERSION

use ModuleLIST

use Module

USeVERSION
Imports some semantics into the current package from the named module, generally by aliasing
certain subroutine or variable names into your package. It is exactiylequito

BEGIN { require Module; Module->import( LIST ); }

except that Modulenustbe a bareord. Theimportation can be made conditional by using the if
module.

In the peculiause VERSION form, VERSION may be either a posit cecimal fraction such as
5.006, which will be compared #] , or a vstring of the form v5.6.1, which will be compared to
$V (aka$PERL_VERSION. An exception is raised i¥ERSIONis greater than theevsion of

the current Perl interpreter; Perl will not attempt to parse the rest of the file. Compare with
require , which can do a similar check at run timgymmetrically,no VERSION allows you

to specify that you want a version of Perl older than the specified one.

SpecifyingVERSION as a literal of the form v5.6.1 should generally beided, because it leads
to misleading error messages under earl@sions of Perl (that is, prior to 5.6.0) that do not
support this syntax. The egalent numeric version should be used instead.

use v5.6.1; # compile time version check
use 5.6.1; # ditto
use 5.006_001; # ditto; preferred for backwards compatibility

This is often useful if you need to check the current Perl version bedeneg library modules
that wont work with older versions of Perl. (8\ry not to do this more than wegat.)

perl v5.26.0 2018-06-12 99


https://man.m.sourcentral.org/ubuntu1710/1+perlfunc

Ubuntu 17.10 (Artful Aardvark) man.m.sourcentral.org

PERLFUNC(1) PerProgrammers Reference Guide PERLFUNC(1)

use VERSION also lexically enables all featureg#able in the requestectysion as defined by

the feature pragma, disablingyafeatures not in the requestedrsions feature hindle. See
feature. Similarlyif the specified Perl version is greater than or equal to 5.12.0, strictures are
enabled lexically as witluse strict . Any exlicit use ofuse strict or no strict
overidesuse VERSION, even if it comes before it. Later use ofe VERSION will override

all behaior of a preioususe VERSION, possibly removing thetrict  andfeature added

by use VERSION . use VERSION does not load thfeatuie pmor strict.pmfiles.

The BEGIN forces therequire  andimport to happen at compile timelherequire  makes
sure the module is loaded into memory if it habeen yet. Theimport is not a builtin; it5 just
an ordinary static method call into tModule package to tell the module to import the list of
features back into the current packadée module can implement itsport method ag way

it likes, though most modules just choose towdetieirimport method via inheritance from the
Exporter class that is defined in til&porter module. Seé&xporter If noimport method
can be found, then the call is skippedkreif there is amUTOLOAD method.

If you do not want to call the packagénport method (for instance, to stop your namespace
from being altered), explicitly supply the empty list:

use Module ();
That is exactly equalent to
BEGIN { require Module }

If the VERSION argument is present between Module an8T, then theuse will call the
VERSIONmethod in class Module with thevgh version as an argument:

use Module 12.34;
is equvalent to:
BEGIN { require Module; Module->VERSION(12.34) }

The de&ult VERSIONmethod, inherited from theNIVERSALclass, croaks if the gén version
is larger than the value of the variaBModule::VERSION .

Again, there is a distinction between omittingT (import called with no aguments) and an
explicit emptyLIST () (import not called). Note that there is no comma afteRSION

Because this is a wide-open interface, pragmas (compiler dagctre also implemented this
way. Some of the currently implemented pragmas are:

use constant;

use diagnostics;

use integer;

use sigtrap qw(SEGV BUS);
use strict  qw(subs vars refs);

use subs gw(afunc blurfl);
use warnings qw(all);
use sort gw(stable _quicksort _mergesort);

Some of these pseudo-modules import semantics into the current block sceptrifik or
integer , unlike adinary modules, which import symbols into the current package (which are
effective through the end of the file).

Becausause takes effect at compile time, it doesnespect the ordinary flocontrol of the code
being compiled. In particular putting ause inside the false branch of a conditional doesn’
prevent it from being processed. If a module or pragma only needs to be loaded conditibisally
can be done using the if pragma:

use if $] < 5.008, "utf8";
use if WANT_WARNINGS, warnings => qw(all);

Theres a orrespondingno declaration that unimports meanings importedubg, i.e., it calls
Module—>unimport(LIST) instead ofimport . It behaves just asimport does with
VERSION,an omitted or emptyIST, or no unimport method being found.
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no integer;
no strict 'refs’;
no warnings;

Care should be taken when using tleVERSION form of no. It is only meant to be used to
assert that the running Perl is of a earlier version thangtsrent anchot to undo the feature-
enabling side effects afse VERSION .

See perlmodlib for a list of standard modules and pragmas. See perlrun fo tued —m
command-line options to Perl thatguse functionality from the command-line.

utimeLIST
Changes the access and modification times on each file of a list of files. Thedfiggtments of
the list must be thBUMERIC access and modification times, in that ordeturns the number of
files successfully changedlhe inode change time of each file is set to the current tioe.
example, this code has the same effect as the tdopoh(1) command when the filedready &ist
and belong to the user running the program:

#!/usr/bin/perl
my $atime = my $mtime = time;
utime $atime, $mtime, @ARGV;

Since Perl 5.8.0, if the first wdements of the list arendef , the utime(2) syscall from your C
library is called with a null secondgarment. Ormost systems, this will set the fdetccess and
modification times to the current time (i.e., aglént to the example ake) and will work even
on files you dort’own provided you h& write permission:

for my $file (@ARGV) {
utime(undef, undef, $file)
[| warn "Couldn't touch $file: $!*;

}

UnderNFSthis will use the time of th8FS server not the time of the local machine. If there is a
time synchronization problem, tidFS sener and local machine will ka dfferent times. The
Unix touch(1) command will in fact normally use this form instead of the onwsho the first
example.

Passing only one of the first wdements asindef is equvalent to passing a 0 and will notvea
the effect described when both aredef . This also triggers an uninitialized warning.

On systems that suppdttimeq2), you may pass filehandles among the fil@s systems that
don't supportfutimes2), passing filehandles raises aweaption. Filehandlemust be passed as
globs or glob references to be recognized;Wwards are considered filenames.

Portability issues: “utimein perlport.

valuesHASH

valuesARRAY
In list context, returns a list consisting of all the values of the named ha$terl 5.12 or later
only, will also return a list of thealues of an array; prior to that release, attempting to use an array
argument will produce a syntax errdn scalar context, returns the number of values.

Hash entries are returned in an apparently random. ofther actual random order is specific to a
given hash; the gact same series of operations om twshes may result in a different order for
each hash.Any insertion into the hash may change the ordsrwll any deletion, with the
exception that the most recendykreturned byeach or keys may be deleted without changing
the order So long as a gien hash is unmodified you may rely &eys , values andeach to
repeatedly return the same order as each.ofesr ‘A Igorithmic Complexity Attacks’in perlsec

for details on wi hash order is randomized. Aside from the guarantees provided hereattie e
details of PerB hash algorithm and the hashueesal order are subject to change iy eglease of
Perl. Ted hashes may bela dfferently to Perk hashes with respect to changes in order on
insertion and deletion of items.

As a side effect, callingalues resets theHASH or ARRAY'’s internal iteratgrseeeach. (In
particular calling values in void context resets the iterator with no otheerbead. Aparfrom
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resetting the iteratpivalues @array in list contet is the same as plai@array . (We
recommend that you use void corttkeys @array for this, but reasoned that takimglues
@array out would require more documentation than leaving it in.)

Note that the alues are not copied, which means modifying them will modify the contents of the
hash:

for (values %hash) { s /foo/bar/g } # modifies %hash values
for (@hash{keys %hash}) { s/foo/bar/g } # same

Starting with Perl 5.14, an experimental featurevadidvalues to tale a €alar expression. This
experiment has been deemed unsuccessful, and wasegamof Rrl 5.24.

To avoid confusing weuld-be users of your code who are running earlier versions of Perl with
mysterious syntax errors, put this sort of thing at the top of your file to signal that your code will
work only on Perls of a recent vintage:

use 5.012; # so k eys/values/each work on arrays

See alskeys , each, andsort .

vec EXPR,OFFSET,BITS
Treats the string iEXPR as a bit vector made up of elements of wiglthS and returns thealue
of the element specified IYFFSETas an unsigned irger. BITS therefore specifies the number of
bits that are reserved for each element in theduitor This must be a peer of two from 1 to 32
(or 64, if your platform supports that).

If BITSis 8, “elements’coincide with bytes of the input string.

If BITSis 16 or more, bytes of the input string are grouped into chunks oB§igé, and each
group is cowmerted to a number as witpack /unpack with big-endian formatsn/N (and
analogously for BITS==64). Semck for details.

If bits is 4 or less, the string is broken into bytes, then the bits of each byte are broken into 8/BITS
groups. Bitsof a byte are numbered in a little-endian-istyywas n 0x01 , 0x02 , 0x04 , 0x08 ,

0x10, 0x20, 0x40, 0x80 . For example, breaking the single input bytkr(0x36) into two

groups ges a st (0x6, 0x3)  ; breaking it into 4 groups gés (0x2, 0x1, 0x3, 0x0)

vec may also be assigned to, in which case parentheses are needesl the gixpression the
correct precedence as in

vec($image, $max_x * $x + By, 8) = 3;

If the selected element is outside the string, the value 0 is retulfnad.element dfthe end of
the string is written to, Perl will firstxéend the string with sufficiently mgrzero bytes. Itis an
error to try to write dfthe beginning of the string (i.e., getive OFFSET).

If the string happens to be encodedvag-8internally (and thus has thérFs flag set)vec tries
to corvert it to use a one-byte-peharacter internal representation.wdwer, if the string contains
characters with values of 256 or high#itat cowersion will fail. In that situationyec will
operate on the underlying buffegeedless, in its internall TF-8 representation.

Strings created withiec can also be manipulated with the logical operdto&, ~ , and™. These
operators will assume a biketor operation is desired when both operands are stridgs.
“ Bitwise String Operatorsin perlop.

The following code will build up amScCII string saying'PerlPerlPerl’ . The comments
shawv the string after each step. Note that this code works in the sagnembig-endian or little-
endian machines.

my $foo =",

vec($foo, O, 32) = 0x5065726C; # 'Perl’

# $foo eq "Perl" eq "\x50\x65\x72\x6C", 32 bits

print vec($foo, 0, 8); # prints 80 == 0x50 == ord('P")
vec($foo, 2, 16) = 0x5065; # 'PerlPe'
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vec($foo, 3, 16) = 0x726C; # 'PerlPerl’
vec($foo, 8, 8) = 0x50; # 'PerlPerlP'
vec($foo, 9, 8) = 0x65; # 'PerlPerlPe'
vec($foo, 20, 4)=2; # ' PerlPerlPe' "\x02"
vec($foo, 21, 4) =7, # ' PerlPerlPer
# ' ris "x72"
vec($foo, 45, 2)=3; # ' PerlPerlPer "\x0c"
vec($foo, 93, 1) =1, # ' PerlPerlPer "\x2c"
vec($foo, 94, 1) =1, # ' PerlPerlPerl’
# ' I'is "\x6¢"
To transform a bit vector into a string or list o6@hd 1's, use these:
my $bits = unpack("b*", $vector);
my @bits = split(//, unpack("b*", $vector));
If you knaw the exact length in bits, it can be used in place of the
Here is an example to illustratevathe bits actually fall in place:
#!/usr/bin/perl —wl
print <<'EQT",
0 1 2 3
unpack("V",$_) 01234567890123456789012345678901
EOT

for $w (0..3) {
Swidth = 2**$w;
for ($shift=0; $shift < $width; ++$shift) {
for ($off=0; $off < 32/$width; ++$off) {

$str = pack("B*", "0"x32);
$hits = (1<<$shift);
vec($str, $off, $width) = $bits;
$res = unpack("b*",$str);
$val = unpack("V", $str);
write;

}

format STDOUT =

vec($_,@#,@#) = @<< == @##HHHHTHTHH @>>>>>>>>>>>>>5555>>>>>>>>>>>>>>

$off, $width, $bits, $val, $res

END__

Regardless of the machine architecture on which it runs, st@mele abwe dould print the
following table:

perl v5.26.0

0 1

2

unpack("V",$_) 01234567890123456789012345678901

vec($_,0,1)=1 == 1
vec($_,1,1)=1 == 2
vec($_,2,1)=1 == 4
vec($_,3,1)=1 == 8
vec($_,4,1)=1 == 16
vec($_,5,1)=1 == 32
vec($_,6,1)=1 == 64
vec($_,7,1)=1 == 128
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10000000000000000000000000000000
01000000000000000000000000000000
00100000000000000000000000000000
00010000000000000000000000000000
00001000000000000000000000000000
00000100000000000000000000000000
00000010000000000000000000000000
00000001000000000000000000000000
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vec($_,8,1)=1 == 256 00000000100000000000000000000000
vec($_,9,1)=1 == 512 00000000010000000000000000000000
vec($_,10,1)=1 == 1024 00000000001000000000000000000000
vec($_,11,1)=1 == 2048 00000000000100000000000000000000
vec($_,12,1)=1 == 4096 00000000000010000000000000000000
vec($_,13,1)=1 == 8192 00000000000001000000000000000000
vec($_,14,1)=1 == 16384 00000000000000100000000000000000
vec($_,15,1)=1 == 32768 00000000000000010000000000000000
vec($_,16,1)=1 == 65536 00000000000000001000000000000000
vec($_,17,1)=1 == 131072 00000000000000000100000000000000
vec($_,18,1)=1 == 262144 00000000000000000010000000000000
vec($_,19,1)=1 == 524288 00000000000000000001000000000000
vec($_,20,1)=1 == 1048576 00000000000000000000100000000000
vec($_,21,1)=1 == 2097152 00000000000000000000010000000000
vec($_,22,1)=1 == 4194304 00000000000000000000001000000000
vec($_,23,1)=1 == 8388608 00000000000000000000000100000000
vec($_,24,1)=1 == 16777216 00000000000000000000000010000000
vec($_,25,1)=1 == 33554432 00000000000000000000000001000000
vec($_,26,1)=1 == 67108864 00000000000000000000000000100000
vec($_,27,1)=1 == 134217728 00000000000000000000000000010000
vec($_,28,1)=1 == 268435456 00000000000000000000000000001000
vec($_,29,1)=1 == 536870912 00000000000000000000000000000100
vec($_,30,1)=1 = 1073741824 00000000000000000000000000000010
vec($_,31,1)=1 2147483648 00000000000000000000000000000001
vec($_,0,2)=1 == 1 10000000000000000000000000000000
vec($_,1,2)=1 == 4 00100000000000000000000000000000
vec($_,2,2)=1 == 16 00001000000000000000000000000000
vec($_,3,2)=1 == 64 00000010000000000000000000000000
vec($_,4,2)=1 == 256 00000000100000000000000000000000
vec($_,5,2)=1 == 1024 00000000001000000000000000000000
vec($_,6,2)=1 == 4096 00000000000010000000000000000000
vec($_,7,2)=1 == 16384 00000000000000100000000000000000
vec($_,8,2)=1 == 65536 00000000000000001000000000000000
vec($_,9,2)=1 == 262144 00000000000000000010000000000000
vec($_,10,2)=1 == 1048576 00000000000000000000100000000000
vec($_,11,2)=1 == 4194304 00000000000000000000001000000000
vec($_,12,2)=1 == 16777216 00000000000000000000000010000000
vec($_,13,2)=1 == 67108864 00000000000000000000000000100000
vec($_,14,2)=1 == 268435456 00000000000000000000000000001000
vec($_,15,2)=1 1073741824 00000000000000000000000000000010
vec($_,0,2)=2 == 2 01000000000000000000000000000000
vec($_,1,2)=2 == 8 00010000000000000000000000000000
vec($_,2,2)=2 == 32 00000100000000000000000000000000
vec($_,3,2)=2 == 128 00000001000000000000000000000000
vec($_,4,2)=2 == 512 00000000010000000000000000000000
vec($_,5,2)=2 == 2048 00000000000100000000000000000000
vec($_,6,2)=2 == 8192 00000000000001000000000000000000
vec($_,7,2)=2 == 32768 00000000000000010000000000000000
vec($_,8,2)=2 == 131072 00000000000000000100000000000000
vec($_,9,2)=2 == 524288 00000000000000000001000000000000
vec($_,10,2)=2 == 2097152 00000000000000000000010000000000
vec($_,11,2)=2 == 8388608 00000000000000000000000100000000
vec($_,12,2)=2 == 33554432 00000000000000000000000001000000
vec($_,13,2)=2 == 134217728 00000000000000000000000000010000
vec($_,14,2)=2 == 536870912 00000000000000000000000000000100
vec($_,15,2)=2 2147483648 00000000000000000000000000000001
vec($_,0,4)=1 == 1 10000000000000000000000000000000
vec($_,1,4)=1 == 16 00001000000000000000000000000000
vec($_,2,4)=1 == 256 00000000100000000000000000000000
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vec($_,3,4)=1 == 4096 00000000000010000000000000000000
vec($_,4,4)=1 == 65536 00000000000000001000000000000000
vec($_,5,4) =1 == 1048576 00000000000000000000100000000000
vec($_,6,4)=1 == 16777216 00000000000000000000000010000000
vec($_,7,4)=1 == 268435456 00000000000000000000000000001000
vec($_,0,4)=2 == 2 01000000000000000000000000000000
vec($_,1,4)=2 == 32 00000100000000000000000000000000
vec($_,2,4)=2 == 512 00000000010000000000000000000000
vec($_,3,4)=2 == 8192 00000000000001000000000000000000
vec($_,4,4)=2 == 131072 00000000000000000100000000000000
vec($_,5,4)=2 == 2097152 00000000000000000000010000000000
vec($_,6,4)=2 == 33554432 00000000000000000000000001000000
vec($_,7,4)=2 == 536870912 00000000000000000000000000000100
vec($_,0,4)=4 == 4 00100000000000000000000000000000
vec($_,1,4)=4 == 64 00000010000000000000000000000000
vec($_,2,4) =4 == 1024 00000000001000000000000000000000
vec($_,3,4) =4 == 16384 00000000000000100000000000000000
vec($_,4,4)=4 == 262144 00000000000000000010000000000000
vec($_,5,4)=4 == 4194304 00000000000000000000001000000000
vec($_,6,4)=4 == 67108864 00000000000000000000000000100000
vec($_,7,4)=4 == 1073741824 00000000000000000000000000000010
vec($_,0,4)=8 == 8 00010000000000000000000000000000
vec($_,1,4)=8 == 128 00000001000000000000000000000000
vec($_,2,4)=8 == 2048 00000000000100000000000000000000
vec($_,3,4)=8 == 32768 00000000000000010000000000000000
vec($_,4,4)=8 == 524288 00000000000000000001000000000000
vec($_,5,4)=8 == 8388608 00000000000000000000000100000000
vec($_,6,4)=8 == 134217728 00000000000000000000000000010000
vec($_,7,4)=8 2147483648 00000000000000000000000000000001
vec($_,0,8)=1 == 1 10000000000000000000000000000000
vec($_,1,8)=1 == 256  00000000100000000000000000000000
vec($_,2,8)=1 == 65536 00000000000000001000000000000000
vec($_,3,8)=1 == 16777216 00000000000000000000000010000000
vec($_,0,8)=2 == 2 01000000000000000000000000000000
vec($_,1,8)=2 == 512 00000000010000000000000000000000
vec($_,2,8)=2 == 131072 00000000000000000100000000000000
vec($_,3,8)=2 == 33554432 00000000000000000000000001000000
vec($_,0,8)=4 == 4 00100000000000000000000000000000
vec($_,1,8)=4 == 1024 00000000001000000000000000000000
vec($_,2,8)=4 == 262144 00000000000000000010000000000000
vec($_,3,8)=4 == 67108864 00000000000000000000000000100000
vec($_,0,8)=8 == 8 00010000000000000000000000000000
vec($_,1,8)=8 == 2048 00000000000100000000000000000000
vec($_,2,8)=8 == 524288 00000000000000000001000000000000
vec($_, 3,8)=8 == 134217728 00000000000000000000000000010000
vec($_, 0,8) =16 == 16 00001000000000000000000000000000
vec($_,1,8)=16 == 4096 00000000000010000000000000000000
vec($_, 2,8)=16 == 1048576 00000000000000000000100000000000
vec($_, 3,8)=16 == 268435456 00000000000000000000000000001000
vec($_, 0,8) =32 == 32 00000100000000000000000000000000
vec($_, 1,8) =32 == 8192 00000000000001000000000000000000
vec($_, 2,8) =32 == 2097152 00000000000000000000010000000000
vec($_, 3,8) =32 == 536870912 00000000000000000000000000000100
vec($_, 0, 8) =64 == 64 00000010000000000000000000000000
vec($_, 1,8) =64 == 16384 00000000000000100000000000000000
vec($_, 2,8) =64 == 4194304 00000000000000000000001000000000
vec($_, 3,8)=64 ==1073741824 00000000000000000000000000000010
vec($_, 0,8) =128 == 128 00000001000000000000000000000000
vec($_, 1,8) =128 == 32768 00000000000000010000000000000000
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vec($_, 2,8) =128 == 8388608 00000000000000000000000100000000
vec($_, 3, 8) =128 == 2147483648 00000000000000000000000000000001
wait
Behaves like wait(2) on your system: it aits for a child process to terminate and returns the pid
of the deceased process,-dr if there are no child processes. The status is returné@ iand
${"CHILD_ERROR_NATIVE} . Note that a return value eflL could mean that child processes
are being automatically reaped, as described in perlipc.

If you usewait in your handler fo8SIG{CHLD} , it may accidentally wait for the child created
by gx orsystem . See perlipc for details.

Portability issues: “wait'in perlport.

waitpid PID,FLAGS
Waits for a particular child process to terminate and returns the pid of the deceased prodess, or
if there is no such child procesa. non-blocking wait (WithWNOHANG in FLAGS) can return O if
there are child processes matchifip but none hae terminated yet.The status is returned $?
and${"CHILD_ERROR_NATIVE} .

A PID of 0 indicates to wait for anchild process whose process grdDpis equal to that of the
current processA PID of less than-1 indicates to wait for anchild process whose process
groupID is equal to —PID. APID of -1 indicates to wait for anchild process.

If you say

use POSIX ":sys_wait_h";

my $kid;
do {

$kid = waitpid(-1, WNOHANG);
} while $kid > 0;

or
1 while waitpid(-1, WNOHANG) > 0;

then you can do a non-blockingait/for all pending zombie processes (S&#AIT” in POSIX).

Non-blocking vait is available on machines supporting either thaitpid(2) orwait4(2) syscalls.
However, waiting for a particular pid withFLAGS of 0 is implemented \&erywhere. (Perl
emulates the system call by remembering the statlues of processes thatveaexted but hae

not been harvested by the Perl script yet.)

Note that on some systems, a retuatug of -1 could mean that child processes are being
automatically reaped. See perlipc for details, and for other examples.

Portability issues: “waitpid’in perlport.
wantarray
Returns true if the context of the currentlyeeuting subroutine oeval is looking for a list

value. Returndalse if the context is looking for a scalaReturns the undefined value if the
context is looking for no value (void context).

return unless defined wantarray; # don't bother doing more
my @a = complex_calculation();
return wantarray ? @a : "@a";

wantarray s result is unspecified in the topvi of a file, in aBEGIN, UNITCHECK CHECK
INIT or ENDblock, or in aDESTROYnethod.
This function should he keen namedvantlist()instead.

warn LIST
Prints the value ofIST to STDERR. If the last element ofIST does not end in a newline, it
appends the same file/line number textlias does.

If the output is empty an$i@already contains a value (typically from a previou)ehat value is
used after appendinit...caught" to $@ This is useful for staying almostutnot entirely

O]
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similar todie .
If $@is empty then the strindWarning: Something's wrong" is used.

No message is printed if there is$8IG{__WARN__} handler installed. It is the handler’
responsibility to deal with the message as it sees fit (like, for instanceytomnit into adie ).
Most handlers must therefore arrange to actually display the warnings thatetimot prepared to
deal with, by callingvarn again in the handlerNote that this is quite safe and will not produce
an endless loop, since WARN__hooks are not called from inside one.

You will find this behavior is slightly different from that 8SIG{_DIE_} handlers (which
don't suppress the error text, but can insteaddiell again to change it).

Using a__ WARN__handler provides a powerful way to silence alirmings (gen the so-called
mandatory ones). An example:

# wipe out *all* compile—time warnings

BEGIN {$SIG{_ _WARN_} = sub{warn$_[0]if SDOWARN }}
my $foo = 10;
my $foo = 20; # no warning about duplicate my $foo,

# but hey, you asked for it!
# no compile-time or run—time warnings before here
$DOWARN = 1;

# r un—time warnings enabled after here
warn "\$foo is alive and $foo!"; # does show up

See perlvar for details on settifgSIGentries and for morexamples. Seéhe Carp module for
other kinds of warnings using iterp andcluck functions.

write FILEHANDLE

write EXPR

write
Writes a formatted record (possibly multi-line) to the specifiRdEHANDLE, using the format
associated with that file. By drflt the format for a file is the one having the same name as the
filehandle, lt the format for the current output channel (seestilect function) may be set
explicitly by assigning the name of the format to #ievariable.

Top of form processing is handled automaticalifythere is insufficient room on the current page
for the formatted record, the page is ased by writing a form feed and a special top-of-page
format is used to format thewepage header before the record is written. By default, the top-of-
page format is the name of the filehandle wilfOP appended, otop in the current package if
the former does notxest. Thiswould be a problem with awovified filehandles, but it may be
dynamically set to the format of your choice by assigning the name # thariable while that
filehandle is selectedThe number of lines remaining on the current page isiiimble$—, which

can be set t0 to force a n& page.

If FILEHANDLE is unspecified, output goes to the currenadifoutput channel, which starts out
asSTDOUT but may be changed by theelect  operator If the FILEHANDLE is anEXPR, then

the expression isvealuated and the resulting string is used to look up the name of the
FILEHANDLE at run time.For more on formats, see perlform.

Note that write is1otthe opposite ofead . Unfortunately.
y/ll The transliteration operatoGame agr/// . See “Quote-Like Operators’in perlop.

Non-function Keywords by Cross-reference
perldata

_ _DATA__
__END_ _
These kywords are documented in “Special Literalg’ perldata.

perimod
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BEGIN

CHECK

END

INIT

UNITCHECK
These compile phaseywords are documented IfBEGIN, UNITCHECK, CHECK, INITandEND”
in perimod.

perlobj

DESTROY
This method kyword is documented in “Destructotr# perlobj.

perlop

and
cmp
eq
ge
gt
le

It
ne
not
or

X
xor These operators are documented in perlop.

perisub

AUTOLOAD
This keyword is documented irA utoloading’ in perlsub.

perlsyn

else
elsif
for
foreach
if
unless
until
while
These flow-control &éywords are documented in “Compound Statemémtgerlsyn.

elseif
The “else if"’ keyword is spellecelsif  in Perl. Theres ro elif  or else if either It does
parseelseif , but only to warn you about not using it.

See the documentation for flow-contrelytwords in “Compound Statement# perlsyn.
default
given
when

These flow-control &words related to the experimental switch feature are documented in
“ Switch Statementsin perlsyn.
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