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Perl Reference 1.1 Description

1.1 Description

This document was born because some users are reluctant to learn Perl, prior to jumping into mod_perl. |
will try to cover some of the most frequent pure Perl questions being asked at the list.

Before you decide to skip this chapter make sure you know all the information provided here. The rest of
the Guide assumes that you have read this chapter and understood it.

1.2 perldoc’s Rarely Known But Very Useful Options

First of all, | want to stress that you cannot become a Perl hacker without knowing how to read Perl docu-
mentation and search through it. Books are good, but an easily accessible and searchable Perl reference at
your fingertips is a great time saver. It always has the up-to-date information for the version of perl you're
using.

Of course you can use online Perl documentation at the Web. The two major sites are
[http://perldoc.perl.ofg and http://theoryx5.uwinnipeg.ca/CPAN/perl/.

Theperldoc utility provides you with access to the documentation installed on your system. To find out
what Perl manpages are available execute:

% perldoc perl

To find what functions perl has, execute:
% perldoc perlfunc

To learn the syntax and to find examples of a specific function, you would execute (epgrfr ):
% perldoc -f open

Note: In perl5.005_03 and earlier, there is a bug in this aneqtheptions ofperldoc . It won't call
pod2man, but will display the section in POD format instead. Despite this bug it's still readable and very
useful.

The Perl FAQ gerlfaqg manpage) is in several sections. To search through the sectiomgeforyou
would execute:

% perldoc -q open
This will show you all the matching Question and Answer sections, still in POD format.

To read theperldocmanpage you would execute:

% perldoc perldoc
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1.3 Tracing Warnings Reports

1.3 Tracing Warnings Reports

Sometimes it's very hard to understand what a warning is complaining about. You see the source code, but
you cannot understand why some specific snippet produces that warning. The mystery often results from
the fact that the code can be called from different places if it's located inside a subroutine.

Here is an example:

warnings.pl

#!/usr/bin/perl -w
use strict;

correct();
incorrect();

sub correct{
print_value("Perl");

}

sub incorrect{
print_value();

}

sub print_value{
my $var = shift;
print "My value is $var\n";

}

In the code above, print_value() prints the passed value. Subroutine correct() passes the value to print, but
in subroutine incorrect() we forgot to pass it. When we run the script:

% ./warnings.pl

we get the warning:
Use of uninitialized value at ./warnings.pl line 16.

Perl complains about an undefined varightar at the line that attempts to print its value:
print "My value is $var\n";

But how do we know why it is undefined? The reason here obviously is that the calling function didn’t
pass the argument. But how do we know who was the caller? In our example there are two possible
callers, in the general case there can be many of them, perhaps located in other files.

We can use the caller() function, which tells who has called us, but even that might not be enough: it's
possible to have a longer sequence of called subroutines, and not just two. For example, here it is sub
third() which is at fault, and putting sub caller() in sub second() would not help us very much:
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sub third{
second();

sub second{
my $var = shift;
first($var);

sub first{
my $var = shift;
print "Var = $var\n"

}

The solution is quite simple. What we need is a full calls stack trace to the call that triggered the warning.

TheCarp module comes to our aid with its cluck() function. Let’'s modify the script by adding a couple of
lines. The rest of the script is unchanged.

warnings2.pl

#!/usr/bin/perl -w

use strict;
use Carp ();
local $SIG{__WARN__} =\&Carp::cluck;

correct();
incorrect();

sub correct{
print_value("Perl");

}

sub incorrect{
print_value();

}

sub print_value{
my $var = shift;
print "My value is $var\n";

}
Now when we execute it, we see;:
Use of uninitialized value at ./warnings2.pl line 19.

main::print_value() called at ./warnings2.pl line 14
main::incorrect() called at ./warnings2.pl line 7

Take a moment to understand the calls stack trace. The deepest calls are printed first. So the second line
tells us that the warning was triggered in print_value(); the third, that print_value() was called by subrou-
tine, incorrecty().

script => incorrect() => print_value()
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We go intoincorrect() and indeed see that we forgot to pass the variable. Of course when you write a
subroutine likeprint_value it would be a good idea to check the passed arguments before starting
execution. We omitted that step to contrive an easily debugged example.

Sure, you say, | could find that problem by simple inspection of the code!

Well, you’re right. But | promise you that your task would be quite complicated and time consuming if
your code has some thousands of lines. In addition, under mod_perl, certain usevaif toperator and

"here documents" are known to throw off Perl’s line numbering, so the messages reporting warnings and
errors can have incorrect line numbers. (See Finding the Line Which Triggered the Error or Warning for
more information).

Getting the trace helps a lot.

1.4 Variables Globally, Lexically Scoped And Fully Quali-
fied
META: this material is new and requires polishing so read with care.

You will hear a lot about namespaces, symbol tables and lexical scoping in Perl discussions, but little of it
will make any sense without a few key facts:

1.4.1 Symbols, Symbol Tables and Packages, Typeglobs

There are two important types of symbol: package global and lexical. We will talk about lexical symbols
later, for now we will talk only about package global symbols, which we will refer to simgjobal
symbols

The names of pieces of your code (subroutine names) and the names of your global variables are symbols.
Global symbols reside in one symbol table or another. The code itself and the data do not; the symbols are
the names of pointers which point (indirectly) to the memory areas which contain the code and data. (Note
for C/C++ programmers: we use the term ‘pointer’ in a general sense of one piece of data referring to
another piece of data not in a specific sense as used in C or C++.)

There is one symbol table for each package, (which is gilyal symbolsare reallypackage global
symbol$.

You are always working in one package or another.

Like in C, where the first function you write must be called main(), the first statement of your first Perl
script is in packagenain::  which is the default package. Unless you say otherwise by using the
package statement, your symbols are all in packaggn:: . You should be aware straight away that

files and packages ar®t related You can have any number of packages in a single file; and a single
package can be in one file or spread over many files. However it is very common to have a single package
in a single file. To declare a package you write:
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package mypackagename;

From the following line you are in packagg/packagename and any symbols you declare reside in that
package. When you create a symbol (variable, subroutine etc.) Perl uses the name of the package in which
you are currently working as a prefix to create the fully qualified name of the symbol.

When you create a symbol, Perl creates a symbol table entry for that symbol in the current package’s
symbol table (by defauthain:: ). Each symbol table entry is calledy@eglob Each typeglob can hold
information on a scalar, an array, a hash, a subroutine (code), a filehandle, a directory handle and a format,
each of which all have the same name. So you see now that there are two indirections for a global variable:
the symbol, (the thing’s name), points to its typeglob and the typeglob for the thing’s type (scalar, array,
etc.) points to the data. If we had a scalar and an array with the same name their name would point to the
same typeglob, but for each type of data the typeglob points to somewhere different and so the scalar’s
data and the array's data are completely separate and independent, they just happen to have the same
name.

Most of the time, only one part of a typeglob is used (yes, it's a bit wasteful). You will by now know that

you distinguish between them by using what the authors of the Camel bookuwallyacharacter So if

we have a scalar calleline ' we would refer to it in code &line , and if we had an array of the same

name, that would be writter@line . Both would point to the same typeglob (which would be called

*line ), but because of thieinny characteralso known aslecoratior) perl won't confuse the two. Of

course we might confuse ourselves, so some programmers don’t ever use the same name for more than one
type of variable.

Every global symbol is in some package’s symbol table. To refer to a global symbol we could write the
fully qualified name, e.g$main::line . If we are in the same package as the symbol we can omit the
package name, e.§line (unless you use tharict  pragma and then you will have to predeclare the
variable using thears pragma). We can also omit the package name if we have imported the symbol
into our current package’s namespace. If we want to refer to a symbol that is in another package and which
we haven't imported we must use the fully qualified name $oterpkg::box

Most of the time you do not need to use the fully qualified symbol hame because most of the time you will
refer to package variables from within the package. This is very like C++ class variables. You can work
entirely within packagenain:: and never even know you are using a package, nor that the symbols have
package names. In a way, this is a pity because you may fail to learn about packages and they are
extremely useful.

The exception is when yamport the variable from another package. This creates an alias for the variable
in thecurrentpackage, so that you can access it without using the fully qualified name.

Whilst global variables are useful for sharing data and are necessary in some contexts it is usually wisest
to minimize their use and utexical variables discussed next, instead.

Note that when you create a variable, the low-level business of allocating memory to store the information
is handled automatically by Perl. The intepreter keeps track of the chunks of memory to which the pointers
are pointing and takes care of undefining variables. When all references to a variable have ceased to exist
then the perl garbage collector is free to take back the memory used ready for recycling. However perl
almost never returns back memory it has already used to the operating system during the lifetime of the

18 Apr 2011 9



1.4.1 Symbols, Symbol Tables and Packages; Typeglobs

process.

1.4.1.1 Lexical Variables and Symbols

The symbols for lexical variables (i.e. those declared using the keymgrdre the only symbols which

do not live in a symbol table. Because of this, they are not available from outside the block in which they
are declared. There is no typeglob associated with a lexical variable and a lexical variable can refer only to
a scalar, an array, a hash or a code reference. (Since perl-5.6 it can also refer to a file glob).

If you need access to the data from outside the package then you can return it from a subroutine, or you
can create a global variable (i.e. one which has a package prefix) which points or refers to it and return
that. The pointer or reference must be global so that you can refer to it by a fully qualified name. But just
like in C try to avoid having global variables. Using OO methods generally solves this problem, by provid-
ing methods to get and set the desired value within the object that can be lexically scoped inside the
package and passed by reference.

The phrase "lexical variable" is a bit of a misnomer, we are really talking about "lexical symbols". The
data can be referenced by a global symbol too, and in such cases when the lexical symbol goes out of
scope the data will still be accessible through the global symbol. This is perfectly legitimate and cannot be
compared to the terrible mistake of taking a pointer to an automatic C variable and returning it from a
function--when the pointer is dereferenced there will be a segmentation fault. (Note for C/C++ program-
mers: having a function return a pointer to an auto variable is a disaster in C or C++; the perl equivalent,
returning a reference to a lexical variable created in a function is normal and useful.)

® my () vs.usevars

With use vars(), you are making an entry in the symbol table, and you are telling the compiler that
you are going to be referencing that entry without an explicit package name.

With my (), NO ENTRY IS PUT IN THE SYMBOL TABLE. The compiler figures oat
compile time which my () variables (i.e. lexical variables) are the same as each other, and once
you hit execute time you cannot go looking those variables up in the symbol table.

e my () vs.local()

local() creates a temporal-limited package-based scalar, array, hash, or glob -- when the scope of defi-
nition is exited at runtime, the previous value (if any) is restored. References to such a variable are
*also* global... only the value changes. (Aside: that is what causes variable suicide. )

my () creates a lexically-limited non-package-based scalar, array, or hash -- when the scope of defini-
tion is exited at compile-time, the variable ceases to be accessible. Any references to such a variable
at runtime turn into unique anonymous variables on each scope exit.
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1.4.2 Additional reading references

For more information see: Using global variables and sharing them between modules/packages and an
article by Mark-Jason Dominus about how Perl handles variables and namespaces, and the difference
betweeruse vars() andmy () -|http://www.plover.com/~mjd/perl/FAQs/Namespaces.html .

1.5 my () Scoped Variable in Nested Subroutines

Before we proceed let's make the assumption that we want to develop the code urstdctthe
pragma. We will use lexically scoped variables (with help of the my () operator) whenever it's possible.

1.5.1 The Poison

Let's look at this code:

nested.pl

#!/usr/bin/perl
use strict;

sub print_power_of_2 {
my $x = shift;

sub power_of 2 {
return $x ** 2;

}

my $result = power_of_2();
print "$x"2 = $result\n";

}

print_power_of_2(5);
print_power_of_2(6);

Don't let the weird subroutine names fool you, the print_power_of 2() subroutine should print the square
of the number passed to it. Let's run the code and see whether it works:

% ./nested.pl

572 =25
6”2 =25

Ouch, something is wrong. May be there is a bug in Perl and it doesn’t work correctly with the number 67
Let's try again using 5 and 7:

print_power_of_2(5);
print_power_of_2(7);
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1.5.2 The Diagnosis

And run it
% ./nested.pl

572 =25
"2 =25

Wow, does it works only for 5? How about using 3 and 5:

print_power_of_2(3);
print_power_of_2(5);

and the result is:

% ./nested.pl

3M2=9
572 =9

Now we start to understand--only the first call to the print_power_of_2() function works correctly. Which
makes us think that our code has some kind of memory for the results of the first execution, or it ignores
the arguments in subsequent executions.

1.5.2 The Diagnosis

Let's follow the guidelines and use the flag. Now execute the code:
% ./nested.pl
Variable "$x" will not stay shared at ./nested.pl line 9.
502 =25
6”2 =25

We have never seen such a warning message before and we don’t quite understand what it means. The
diagnostics pragma will certainly help us. Let’'s prepend this pragma beforsttive ~ pragma in
our code:

#!/usr/bin/perl -w

use diagnostics;
use strict;

And execute it:
% ./nested.pl
Variable "$x" will not stay shared at ./nested.pl line 10 (#1)

(W) An inner (nested) named subroutine is referencing a lexical
variable defined in an outer subroutine.

When the inner subroutine is called, it will probably see the value of
the outer subroutine’s variable as it was before and during the
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*first* call to the outer subroutine; in this case, after the first

call to the outer subroutine is complete, the inner and outer
subroutines will no longer share a common value for the variable. In
other words, the variable will no longer be shared.

Furthermore, if the outer subroutine is anonymous and references a
lexical variable outside itself, then the outer and inner subroutines
will never share the given variable.

This problem can usually be solved by making the inner subroutine
anonymous, using the sub {} syntax. When inner anonymous subs that
reference variables in outer subroutines are called or referenced,

they are automatically rebound to the current values of such

variables.

572 =25
6”2 =25

Well, now everything is clear. We have thmer subroutine power_of 2() and tloaiter subroutine
print_power_of_2() in our code.

When the inner power_of 2() subroutine is called for the first time, it sees the value of the outer
print_power_of_2() subroutine’$x variable. On subsequent calls the inner subroutifig’svariable

won't be updated, no matter what new values are givér to the outer subroutine. There are two copies

of the$x variable, no longer a single one shared by the two routines.

1.5.3 The Remedy

The diagnostics pragma suggests that the problem can be solved by making the inner subroutine
anonymous.

An anonymous subroutine can act asl@surewith respect to lexically scoped variables. Basically this
means that if you define a subroutine in a partideteical context at a particular moment, then it will run

in that same context later, even if called from outside that context. The upshot of this is that when the
subroutineruns, you get the same copies of the lexically scoped variables which were visible when the
subroutine waslefined. So you can pass arguments to a function when you define it, as well as when you
invoke it.

Let’s rewrite the code to use this technique:
anonymous.pl
#!/usr/bin/perl

use strict;

sub print_power_of 2 {
my $x = shift;

my $func_ref = sub {

return $x ** 2;

%
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my $result = &$func_ref();
print "$x72 = $result\n”;

}

print_power_of_2(5);
print_power_of_2(6);

Now $func_ref  contains a reference to an anonymous subroutine, which we later use when we need to
get the power of two. Since it is anonymous, the subroutine will automatically be rebound to the new value
of the outer scoped varialfs , and the results will now be as expected.

Let’s verify:
% ./anonymous.pl

502=25
6”2 = 36

So we can see that the problem is solved.

1.6 Understanding Closures -- the Easy Way

In Perl, a closure is just a subroutine that refers to one or more lexical variables declared outside the
subroutine itself and must therefore create a distinct clone of the environment on the way out.

And both hamed subroutines and anonymous subroutines can be closures.

Here’s how to tell if a subroutine is a closure or not:

for (1..5) {
push @a, sub { "hi there" };

}
for (1..5) {

my $b;
push @b, sub { $b."hi there" };
}
}

print "anon normal:\n", join "\t\n",@a,"\n";
print "anon closure:\n",join "\t\n",@b,"\n";

which generates:

anon normal:

CODE(0x80568¢e4)
CODE(0x80568¢e4)
CODE(0x80568¢e4)
CODE(0x80568¢e4)
CODE(0x80568¢e4)

anon closure:
CODE(0x804b4c0)
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CODE(0x8056b54)
CODE(0x8056bb4)
CODE(0x80594d8)
CODE(0x8059538)

Note how each code reference from the non-closure is identical, but the closure form must generate
distinct coderefs to point at the distinct instances of the closure.

And now the same with named subroutines:

for (1..5) {
sub a { "hi there" };
push @a, \&a;
}
for (1..5) {
my $b;
sub b { $b."hi there" };
push @b, \&b;
}
}

print "normal:\n", join "\t\n",@a,"\n";
print "closure:\n",join "\t\n",@b,"\n";

which generates:

anon normal:

CODE(0x80568c0)
CODE(0x80568c0)
CODE(0x80568c0)
CODE(0x80568c0)
CODE(0x80568c0)

anon closure:

CODE(0x8056998)
CODE(0x8056998)
CODE(0x8056998)
CODE(0x8056998)
CODE(0x8056998)

We can see that both versions has generated the same code reference. For the suit'®etsg, since
it doesn’t include any lexical variables defined outside it in the same lexical scope.

As for the subrouting, it's indeed a closure, but Perl won't recompile it since it's a named subroutine (see
the perlsubmanpage). It's something that we don’t want to happen in our code unless we want it for this
special effect, similar tetaticvariables in C.

This is the underpinnings of that famdugon’t stay shared'message. Any variable in a hamed subrou-
tine context is generating identical code references and therefore it ignores any future changes to the
lexical variables outside of it.
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1.6.1 Mike Guy’'s Explanation of the Inner Subroutine Behavior
From: mjtg@cus.cam.ac.uk (M.J.T. Guy)
Newsgroups: comp.lang.perl.misc
Subject: Re: Lexical scope and embedded subroutines.
Date: 6 Jan 1998 18:22:39 GMT
Message-ID: <68tspf$9f0$1@lyra.csx.cam.ac.uk>

In article <68sc4k$3p2$1@brokaw.wa.com>, Aaron Harsh <ajh@rtk.com>
wrote:

> Before | read this thread (and perlsub to get the details) | would

> have assumed the original code was fine.
>

> This behavior brings up the following questions:
> 0 Is Perl's behavior some sort of speed optimization?
No, but see below.

> o Did the Perl gods just decide that scheme-like behavior was less
> important than the pseduo-static variables described in perlsub?

This subject has been kicked about at some length on perl5-porters.
The current behaviour was chosen as the best of a bad job. In the
context of Perl, it's not obvious what "scheme-like behavior" means.
Soitisn’t an option. See below for details.

> 0 Does anyone else find Perl’s behavior counter-intuitive?
*Everyone* finds it counterintuitive. The fact that it only generates

a warning rather than a hard error is part of the Perl Gods policy of
hurling thunderbolts at those so irreverent as not to use -w.

> o0 Did programming in scheme destroy my ability to judge a decent
> language

> feature?

You're still interested in Perl, so it can’t have rotted your brain
completely.

> 0 Have | misremembered how scheme handles these situations?
Probably not.

> 0 Do Perl programmers really care how much Perl acts like scheme?
Some do.

> 0 Should | have stopped this message two or three questions ago?
Yes.

The problem to be solved can be stated as

"When a subroutine refers to a variable which is instantiated more
than once (i.e. the variable is declared in a for loop, or in a

16
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subroutine), which instance of that variable should be used?"

The basic problem is that Perl isn't Scheme (or Pascal or any of the
other comparators that have been used).

In almost all lexically scoped languages (i.e. those in the Algol60
tradition), named subroutines are also lexically scoped. So the scope
of the subroutine is necessarily contained in the scope of any
external variable referred to inside the subroutine. So there’s an
obvious answer to the "which instance?" problem.

But in Perl, named subroutines are globally scoped. (Butin some
future Perl, you'll be able to write

my sub lex { ... }

to get lexical scoping.) So the solution adopted by other languages
can't be used.

The next suggestion most people come up with is "Why not use the most
recently instantiated variable?". This Does The Right Thing in many
cases, but fails when recursion or other complications are involved.

Consider:
sub outer {

inner();

outer();

my $trouble;

inner();

sub inner { $trouble };
outer();

inner();

}

Which instance of $trouble is to be used for each call of inner()?
And why?

The consensus was that an incomplete solution was unacceptable, so the
simple rule "Use the first instance" was adopted instead.

And it is more efficient than possible alternative rules. But that's
not why it was done.

Mike Guy

1.7 When You Cannot Get Rid of The Inner Subroutine

First you might wonder, why in the world will someone need to define an inner subroutine? Well, for
example to reduce some of Perl’s script startup overhead you might decide to write a daemon that will
compile the scripts and modules only once, and cache the pre-compiled code in memory. When some
script is to be executed, you just tell the daemon the name of the script to run and it will do the rest and do
it much faster since compilation has already taken place.
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Seems like an easy task, and it is. The only problem is once the script is compiled, how do you execute it?
Or let's put it the other way: after it was executed for the first time and it stays compiled in the daemon’s
memory, how do you call it again? If you could get all developers to code their scripts so each has a
subroutine called run() that will actually execute the code in the script then we’ve solved half the problem.

But how does the daemon know to refer to some specific script if they all runfirathe name space?

One solution might be to ask the developers to declare a package in each and every script, and for the
package name to be derived from the script name. However, since there is a chance that there will be more
than one script with the same name but residing in different directories, then in order to prevent namespace
collisions the directory has to be a part of the package name too. And don't forget that the script may be

moved from one directory to another, so you will have to make sure that the package name is corrected
every time the script gets moved.

But why enforce these strange rules on developers, when we can arrange for our daemon to do this work?
For every script that the daemon is about to execute for the first time, the script should be wrapped inside
the package whose name is constructed from the mangled path to the script and a subroutine called run().
For example if the daemon is about to execute the gtripthello.pi

hello.pl

#!/usr/bin/perl
print "Hello\n";

Prior to running it, the daemon will change the code to be:

wrapped_hello.pl

package cache::tmp::hello_2epl;

sub run{
#!/usr/bin/perl
print "Hello\n";

}

The package name is constructed from the piiohe:: , each directory separation slash is replaced
with :: , and non alphanumeric characters are encoded so that for exarfglgot) becomes2e (an
underscore followed by the ASCII code for a dot in hex representation).

% perl -e "printf "%x",ord(".")’

prints: 2e. The underscore is the same you see in URL encoding excefictmeracter is used instead
(%28, but sincébhas a special meaning in Perl (prefix of hash variable) it couldn’t be used.

Now when the daemon is requested to execute the guripthello.p] all it has to do is to build the
package name as before based on the location of the script and call its run() subroutine:

use cache::tmp::hello_2epl;
cache::tmp::hello_2epl::run();
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We have just written a partial prototype of the daemon we wanted. The only outstanding problem is how
to pass the path to the script to the daemon. This detail is left as an exercise for the reader.

If you are familiar with theApache::Registry module, you know that it works in almost the same
way. It uses a different package prefix and the generic function is called handler() and not run(). The
scripts to run are passed through the HTTP protocol’s headers.

Now you understand that there are cases where your normal subroutines can become inner, since if your
script was a simple:

simple.pl

#!/usr/bin/perl
sub hello { print "Hello" }
hello();

Wrapped into a run() subroutine it becomes:

simple.pl

package cache::simple_2epl;

sub run{
#!/usr/bin/perl
sub hello { print "Hello" }
hello();

}

Therefore, hello() is an inner subroutine and if you have used my () scoped variables defined and altered
outside and used inside hello(), it won't work as you expect starting from the second call, as was explained
in the previous section.

1.7.1 Remediesfor Inner Subroutines

First of all there is nothing to worry about, as long as you don't forget to turn the warnings On. If you do
happen to have the "my () Scoped Variable in Nested Subroutines" problem, Perl will always alert you.

Given that you have a script that has this problem, what are the ways to solve it? There have been many
suggested in the past, and we discuss some of them here.

We will use the following code to show the different solutions.

multirun.pl

#!/usr/bin/perl

use strict;
use warnings;

for (1..3)1

print "run: [time $_]\n";
run();
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}

sub run{
my $counter = 0;

increment_counter();
increment_counter();

sub increment_counter{
$counter++;
print "Counter is equal to $counter \n";

}

} # end of sub run

This code executes the run() subroutine three times, which in turn initializésathieter  variable to 0,

every time it is executed and then calls the inner subroutine increment_counter() twice. Sub incre-
ment_counter() print$counter ’'s value after incrementing it. One might expect to see the following
output:

run: [time 1]
Counter is equal to 1!
Counter is equal to 2 !
run: [time 2]
Counter is equal to 1!
Counter is equal to 2 !
run: [time 3]
Counter is equal to 1!
Counter is equal to 2 !

But as we have already learned from the previous sections, this is not what we are going to see. Indeed,
when we run the script we see:

% ./multirun.pl

Variable "$counter” will not stay shared at ./nested.pl line 18.
run: [time 1]

Counter is equal to 1!

Counter is equal to 2 !

run: [time 2]

Counter is equal to 3!

Counter is equal to 4 !

run: [time 3]

Counter is equal to 5!

Counter is equal to 6 !

Apparently, thebcounter variable is not reinitialized on each execution of run(), it retains its value from
the previous execution, and increment_counter() increments that. Actually that is not quite what happens.
On each execution of run() a nebeounter variable is initialized to zero but increment_counter()
remains bound to thfecounter variable from the first call to run().
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The simplest of the work-rounds is to use package-scoped variables. These can be declavad wsjng
on older versions of Perl, thvars pragma. Note that whereas using declaration also implicitly initial-
izes variables to undefined tloeir declaration does not, and so you will probably need to add explicit
initialisation for variables that lacked it.

multirunl.pl

#!/usr/bin/perl

use strict;
use warnings;

for (1..31
print "run: [time $_]\n";
run();

}

sub run {
our $counter = 0;

increment_counter();
increment_counter();

sub increment_counter{
$counter++;
print "Counter is equal to $counter \n";

}

} # end of sub run

If you run this and the other solutions offered below, the expected output will be generated:
% ./multirunl.pl

run: [time 1]
Counter is equal to 1!
Counter is equal to 2 !
run: [time 2]
Counter is equal to 1!
Counter is equal to 2 !
run: [time 3]
Counter is equal to 1!
Counter is equal to 2 !

By the way, the warning we saw before has gone, and so has the problem, since there (5 nfexi-
cally defined) variable used in the nested subroutine.

In the above example we kndcounter is just a simple small scalar. In the general case variables
could reference external resource handles or large data structures. In that situation the fact that the variable
would not be released immediately when run() completes could be a problem. To avoid this you can put
local in front of theour declaration of all variables other than simple scalars. This has the effect of
restoring the variable to its previous value (usually undefined) upon exit from the current scope. As a
side-effectiocal also initializes the variables tmdef . So, if you recall that thing | said about adding
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explicit initialization when you replacay by our , well, you can forget it again if you replaoey with
local our

Be warned thatocal will not release circular data structures. If the original CGI script relied upon
process termination to clean up after it then it will leak memory as a registry script.

A varient of the package variable approach is not to declare your variables, but instead to use explicit
package qualifiers. This has the advantage on old versions of Perl that there is no need tosévad the
module, but it adds a significant typing overhead. Another downside is that you become dependant on the
"used only once" warning to detect typos in variable names. The explicit package name approach is not
really suitable for registry scripts because it pollutesithen:: namespace rather than staying properly
within the namespace that has been allocated. Finally, note that the overhead of loadirgy theodule

only has to be paid once per Perl interpreter.

multirun2.pl

#!/usr/bin/perl -w
use strict;

for (1..3)1
print “run: [time $_J\n";
run();

}

sub run {
$main::counter = 0;

increment_counter();
increment_counter();

sub increment_counter{
$main::counter++;
print "Counter is equal to $main::counter \n";

}

} # end of sub run

You can also pass the variable to the subroutine by value and make the subroutine return it after it was
updated. This adds time and memory overheads, so it may not be good idea if the variable can be very
large, or if speed of execution is an issue.

Don't rely on the fact that the variable is small during the development of the application, it can grow
quite big in situations you don't expect. For example, a very simple HTML form text entry field can return

a few megabytes of data if one of your users is bored and wants to test how good your code is. It's not
uncommon to see users copy-and-paste 10Mb core dump files into a form’s text fields and then submit it
for your script to process.

multirun3.pl

#!/usr/bin/perl
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use strict;
use warnings;

for (1..31
print "run: [time $_J\n";
run();

}

sub run {
my $counter = 0;

$counter = increment_counter($counter);
$counter = increment_counter($counter);

sub increment_counter{
my $counter = shift;

$counter++;
print "Counter is equal to $counter \n";

return $counter;

}

} # end of sub run

Finally, you can use references to do the job. The version of increment_counter() below accepts a refer-
ence to thé&counter variable and increments its value after first dereferencing it. When you use a refer-
ence, the variable you use inside the function is physically the same bit of memory as the one outside the
function. This technique is often used to enable a called function to modify variables in a calling function.

multirun4.pl

#!/usr/bin/perl

use strict;
use warnings;

for (1..3)1
print "run: [time $_]\n";
run();

}

sub run {
my $counter = 0;

increment_counter(\$counter);
increment_counter(\$counter);

sub increment_counter{
my $r_counter = shift;

$$r_counter++;
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print "Counter is equal to $$r_counter \n";

}

} # end of sub run

Here is yet another and more obscure reference usage. We modify the vitomer inside the
subroutine by using the fact that variableg@n are aliases for the actual scalar parameters. Thus if you
called a function with two arguments, those would be store®l @] and$_[1] . In particular, if an
element$_[0] is updated, the corresponding argument is updated (or an error occurs if it is not updatable
as would be the case of calling the function with a literal iecgement_counter($)

multirun5.pl

#!/usr/bin/perl

use strict;
use warnings;

for (1..3)1
print "run: [time $_]\n";
run();

}

sub run {
my $counter = 0;

increment_counter($counter);
increment_counter($counter);

sub increment_counter{
$_[0]++;
print "Counter is equal to $_[0] \n";

}

} # end of sub run
The approach given above should be properly documented of course.

Here is a solution that avoids the problem entirely by splitting the code into two files; the first is really just

a wrapper and loader, the second file contains the heart of the code. This second file must go into a direc-
tory in your @INC Some people like to put the library in the same directory as the script but this assumes
that the current working directory will be equal to the directory where the script is located and also that
@INCwill contain’.” , neither of which are assumptions you should expect to hold in all cases.

Note that the name chosen for the library must be unique throughout the entire server and indeed every
server on which you many ever install the script. This solution is probably more trouble than it is worth - it
is only oncluded because it was mentioned in previous versions of this guide.

multirun6.pl

#!/usr/bin/perl

use strict;

24 18 Apr 2011



Perl Reference 1.7.1 Remedies for Inner Subroutines

use warnings;
require 'multirun6-lib.pl’;

for (1..31
print "run: [time $_J\n";
run();

}
Separate file:

multirun6-lib.pl

use strict;
use warnings;

my $counter;

sub run {
$counter = 0;

increment_counter();
increment_counter();

}

sub increment_counter{
$counter++;
print "Counter is equal to $counter \n";

}
1;

An alternative verion of the above, that mitigates some of the disadvantages, is to use a Perl5-style
Exporter module rather than a Perl4-style library. The global uniqueness requirement still applies to the
module name, but at least this is a problem Perl programmers should already be familiar with when creat-
ing modules.

multirun7.pl

#!/usr/bin/perl

use strict;
use warnings;
use My::Multirun7;

for (1..3)1
print “run: [time $_]\n";
run();

}

Separate file:
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My/Multirun7.pm

package My::Multirun7;
use strict;

use warnings;

use base gqw( Exporter );
our @EXPORT = qw( run);

my $counter;

sub run {
$counter = 0;

increment_counter();
increment_counter();

}

sub increment_counter{
$counter++;
print "Counter is equal to $counter \n";

}

1;
Now you have at least five workarounds to choose from (not counting numbers 2 and 6).

For more information please refer to perlref and perlsub manpages.

1.8 use(), require(), do(), %INC and @INC Explained
1.8.1 The @ NC array

@INCis a special Perl variable which is the equivalent of the sHeA§H variable. WhereaPATH
contains a list of directories to search for executal@d$|Ccontains a list of directories from which Perl
modules and libraries can be loaded.

When you use(), require() or do() a filename or a module, Perl gets a list of directories fr@tNiGe
variable and searches them for the file it was requested to load. If the file that you want to load is not
located in one of the listed directories, you have to tell Perl where to find the file. You can either provide a
path relative to one of the directories@NGC or you can provide the full path to the file.

1.8.2 The %I NC hash

%INCis another special Perl variable that is used to cache the names of the files and the modules that were
successfully loaded and compiled by use(), require() or do() statements. Before attempting to load a file or
a module with use() or require(), Perl checks whether it's already if6tN& hash. If it's there, the

loading and therefore the compilation are not performed at all. Otherwise the file is loaded into memory
and an attempt is made to compile it. do() does unconditional loading--no lookup %iINiG=hash is

made.
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If the file is successfully loaded and compiled, a new key-value pair is addétNt© The key is the
name of the file or module as it was passed to the one of the three functions we have just mentioned, and if
it was found in any of th@INCdirectories except” the value is the full path to it in the file system.

The following examples will make it easier to understand the logic.

First, let's see what are the contentg@iNCon my system:
% perl -e "print join "\n", @INC’
{usr/lib/perl5/5.00503/i386-linux
lusr/lib/perl5/5.00503

lusr/lib/perl5/site_perl/5.005/i386-linux
lusr/lib/perl5/site_perl/5.005

Notice the. (current directory) is the last directory in the list.

Now let’s load the modulstrict.pm and see the contents%iNC
% perl -e 'use strict; print map {"$_ => $INC{$_}\n"} keys %INC’
strict.pm => /usr/lib/perl5/5.00503/strict.pm

Sincestrict.pm was found infust/lib/perl5/5.00503(irectory andusr/lib/perl5/5.005031s a part of
@ING %INCincludes the full path as the value for the k&jct.pm

Now let’s create the simplest module/imp/test.pm

It does nothing, but returns a true value when loaded. Now let’s load it in different ways:

% cd /tmp
% perl -e 'use test; print map {"$_ => SINC{$_}\n"} keys %INC’

test.pom => test.om

Since the file was found relative to(the current directory), the relative path is inserted as the value. If we
alter @ING by addingtmpto the end:

% cd /tmp
% perl -e 'BEGIN{push @INC, "/tmp"} use test; \
print map {"$_ => $INC{$_}\n"} keys %INC’

test.pm => test.pm

Here we still get the relative path, since the module was found first relative toThe directory'tmp
was placed after in the list. If we execute the same code from a different directory, thedirectory
won't match,
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% cd/
% perl -e 'BEGIN{push @INC, "/tmp"} use test; \
print map {"$_ => $INC{$_}\n"} keys %INC’

test.pm => /tmp/test.pm

so we get the full path. We can also prepend the path with unshift(), so it will be used for matching before
"." and therefore we will get the full path as well:

% cd /tmp
% perl -e 'BEGIN{unshift @INC, "/tmp"} use test; \
print map {"$_ => $INC{$_}\n"} keys %INC’

test.pm => /tmp/test.pm

The code:

BEGIN{unshift @INC, "/tmp"}

can be replaced with the more elegant:

use lib "tmp";
Which is almost equivalent to oBEGIN block and is the recommended approach.

These approaches to modifyi@INCcan be labor intensive, since if you want to move the script around
in the file-system you have to modify the path. This can be painful, for example, when you move your
scripts from development to a production server.

There is a module calldeéindBin  which solves this problem in the plain Perl world, but unfortunately
up untill perl 5.9.1 it won’t work under mod_perl, since it's a module and as any module it's loaded only
once. So the first script using it will have all the settings correct, but the rest of the scripts will not if
located in a different directory from the first. Perl 5.9.1 provides a new funEtiaBin::again

which will do the right thing. Also the CPAN modutendBin::Real provides a working alternative
working under mod_ perl.

For the sake of completeness, I'll presentRm&Bin  module anyway.

If you use this module, you don’t need to write a hard coded path. The following snippet does all the work
for you (the file is'tmp/load.p):

#!/usr/bin/perl

use FindBin ();

use lib "$FindBin::Bin";

use test;

print "test.pm => $INC{’test.pm’;\n";
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In the above exampl@FindBin::Bin is equal to/tmp. If we move the script somewhere else... e.g.
/tmp/new_dirin the code abov@FindBin::Bin equalsgtmp/new_dir

% /tmp/load.pl

test.pm => /tmp/test.pm
This is just likeuse lib  except that no hard coded path is required.

You can use this workaround to make it work under mod_perl.

do 'FindBin.pm’;

unshift @INC, "$FindBin::Bin";

require test;

#maybe test::import( ... ) here if need to import stuff

This has a slight overhead because it will load from disk and recompilntiBin module on each
request. So it may not be worth it.

1.8.3 Modules, Librariesand Program Files
Before we proceed, let's define what we meamlwyglule library andprogram file
® Libraries
These are files which contain Perl subroutines and other code.

When these are used to break up a large program into manageable chunks they don’t generally
include a package declaration; when they are used as subroutine libraries they often do have a
package declaration.

Their last statement returns true, a sinplestatement ensures that.
They can be named in any way desired, but generally their extengohn is

Examples:

config.pl

# No package so defaults to main::
$dir = "/home/httpd/cgi-bin";

$cgi = "/cgi-bin®;

1

mysubs.pl
# No package so defaults to main::
sub print_header{

print "Content-type: text/plain\r\n\r\n";

}
1
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package web ;
# Call like this: web::print_with_class('loud’,"Don’t shout!");
sub print_with_class{
my ( $class, $text) = @_;
print gg{<span class="$class">$text</span>};
1
® Modules
A file which contains perl subroutines and other code.
It generally declares a package name at the beginning of it.

Modules are generally used either as function libraries (wipicfiles are still but less commonly
used for), or as object libraries where a module is used to define a class and its methods.

Its last statement returns true.
The naming convention requires it to hav@mextension.

Example:

MyModule.pm

package My::Module;
$My::Module::VERSION = 0.01;

sub new{ return bless {}, shift;}
END { print "Quitting\n"}

1
® Program Files

Many Perl programs exist as a single file. Under Linux and other Unix-like operating systems the file

often has no suffix since the operating system can determine that it is a perl script from the first line
(shebang line) or if it's Apache that executes the code, there is a variety of ways to tell how and when
the file should be executed. Under Windows a suffix is normally used, for exahpler .plx

The program file will normallyrequire() any libraries andise() any modules it requires for
execution.

It will contain Perl code but won't usually have any package names.

Its last statement may return anything or nothing.
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1.8.4 require()

require() reads a file containing Perl code and compiles it. Before attempting to load the file it looks up the
argument irtoINCto see whether it has already been loaded. If it has, require() just returns without doing
a thing. Otherwise an attempt will be made to load and compile the file.

require() has to find the file it has to load. If the argument is a full path to the file, it just tries to read it. For
example:

require "/home/httpd/perl/mylibs.pl";

If the path is relative, require() will attempt to search for the file in all the directories lis@tNG@ For
example:

require "mylibs.pl";

If there is more than one occurrence of the file with the same name in the directories |@ti@Cithe
first occurrence will be used.

The file must returmRUEas the last statement to indicate successful execution of any initialization code.
Since you never know what changes the file will go through in the future, you cannot be sure that the last
statement will always retuffiRUE That's why the suggestion is to pdt ™ at the end of file.

Although you should use the real filename for most files, if the file is a module, you may use the following
convention instead:

require My::Module;
This is equal to:
require "My/Module.pm";

If require() fails to load the file, either because it couldn’t find the file in question or the code failed to
compile, or it didn't returnfRUE, then the program would die(). To prevent this the require() statement
can be enclosed into an eval() exception-handling block, as in this example:

require.pl

#!/usr/bin/perl -w

eval { require "ffile/that/does/not/exists"};

if $@) {

print "Failed to load, because : $@"

print "\nHello\n";

When we execute the program:
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% ./require.pl

Failed to load, because : Can't locate /file/that/does/not/exists in
@INC (@INC contains: /usr/lib/perl5/5.00503/i386-linux
lusr/lib/perl5/5.00503 /usr/lib/perl5/site_perl/5.005/i386-linux
lusrl/lib/perl5/site_perl/5.005 .) at require.pl line 3.

Hello

We see that the program didn’t die(), becads#io was printed. Thidrick is useful when you want to
check whether a user has some module installed, but if she hasn't it's not critical, perhaps the program can
run without this module with reduced functionality.

If we remove the eval() part and try again:
require.pl

#!/usr/bin/perl -w

require "ffile/that/does/not/exists";
print "\nHello\n";

% ./requirel.pl
Can’t locate ffile/that/does/not/exists in @INC (@INC contains:
{usr/lib/perl5/5.00503/i386-linux /usr/lib/perl5/5.00503

lusr/lib/perl5/site_perl/5.005/i386-linux
lusr/lib/perl5/site_perl/5.005 .) at requirel.pl line 3.

The program just die()s in the last example, which is what you want in most cases.

For more information refer to the perlfunc manpage.

1.8.5 us()

use(), just like require(), loads and compiles files containing Perl code, but it works with modules only and
is executed at compile time.

The only way to pass a module to load is by its module name and not its filename. If the module is located
in MyCode.pmthe correct way to use() it is:

use MyCode
and not:

use "MyCode.pm"

use() translates the passed argument into a file name