General Documentation Table of Contents:

General Documentation

Here you can find documentation concerning mod_perl in
general, but also not strictly mod_perl related information
that is still very useful for working with mod_perl. Most of
the information here applies to mod_perl 1.0 and 2.0.

Last modified Fri Jul 30 11:01:15 2004 GMT

30 Jul 2004



Table of Contents:

Part I: Perl

|- 1. Perl Reference
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.

Part II: Packaging and Testing

|- 2. Preparing mod perl modules for CHAN
This document provides information for CPAN modules developers whose modules require
mod_perl.

|- 3. Running and Developing Tests with the Apache::Test Framework
The title is self-explanatory :)

Part lll: HTTP

|- 4. Issuing Correct HTTP Headers
To make caching of dynamic documents possible, which can give you a considerable performance
gain, setting a number of HTTP headers is of a vital importance. This document explains which
headers you need to pay attention to, and how to work with them.

Part IV: Server Administration

|- 5. mod perl for ISPs. mod perl and Virtual Hpsts
mod_perl hosting by ISPs: fantasy or reality? This section covers some topics that might be of inter-
est to users looking for ISPs to host their mod_perl-based website, and ISPs looking for a way to
provide such services.

[ 6. Choosing an Operating System and Hardware
Before you use the techniques documented on this site to tune servers and write code you need to
consider the demands which will be placed on the hardware and the operating system. There is no
point in investing a lot of time and money in configuration and coding only to find that your server’'s
performance is poor because you did not choose a suitable platform in the first place.

|- 7. Controlling and Monitoring the Seryer
Covers techniques to restart mod_perl enabled Apache, SUID scripts, monitoring, and other mainte-
nance chores, as well as some specific setups.

Part V: mod_perl Advocacy

[ 8. mod_perl Advocagy
Having a hard time getting mod_perl into your organization? We have collected some arguments you
can use to convince your boss why the organization wants mod_perl.

|- 9. Popular Perl Complaints and Myths
This document tries to explain the myths about Perl and overturn the FUD certain bodies try to
spread.

2 30 Jul 2004



General Documentation Table of Contents:

Part VI: OS Specific Decumentation

- 10. OS-specific Info
Documents concerning OS-specific issues.

30 Jul 2004 3



1 Perl Reference

1 Perl Reference

4 30 Jul 2004



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 &
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://www.perldoc.coi 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 (eperfOr ):
% perldoc -f open

Note: In perl5.005 03 and earlier, there is a bug in this anegtheptions 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 ferlfag manpage) is in several sections. To search through the sectiongeforyou
would execute:

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

To read theerldocmanpage you would execute:

% perldoc perldoc
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1.3 Tracing Warnings Reports

JJ

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 varighlar 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, incorrect().

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 usevalf tgerator 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-
fled

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 simaijobal
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 glblyal 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 aret 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 sam
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 booKwallyacharacter 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 character(also 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 thar
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$main::line . If we are in the same package as the symbol we can omit the
package name, e.§line (unless you use thatrict  pragma and then you will have to predeclare the
variable using thevars pragma). We can also omit the package name if we have imported the symbol
into our current package’s namespace. If we want to refer to a symbol that is in another package and
which we haven’t imported we must use the fully qualified nameg$etberpkg::box

Most of the time you do not need to use the fully qualified symbol name 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 ydmport 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 usical 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
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process.

1.4.1.1| Lexical Variables and Symba|ls

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.)

e my() vs.use vars

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
definition 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

1.5 my() Scoped Variable in Nested Subroutines

For more information seg: 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()

1.5

andmy() -|http://www.plover.com/~mjd/perl/FAQs/Namespaces.html .

my() Scoped Variable in Nested Subroutin

ES

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 Poisan

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

5702 =25
672 =25

Ouch, something is wrong. May be there is a bug in Perl and it doesn’t work correctly with the number 6?
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
72 =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

3h"2=9
502=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 Diagnosjs

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.
572 =25

672 =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 beforsttie ~ 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 thoaiter 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 giv8r 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 partidelgical 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;

%

30 Jul 2004 13



1.6 Understanding Closures -- the Easy Way

my $result = &$func_ref();
print "$x"2 = $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 varial¥he, and the results will now be as expected.

Let's verify:
% ./Janonymous.pl

572 =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 named 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 sultetsg, 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 tetatic variables in C.

This is the underpinnings of that famdugn’t stay shared'message. Any variable in a named 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 Behawior

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.

> o 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.

> o0 Do Perl programmers really care how much Perl acts like scheme?
Some do.

> 0 Should I 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
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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 Subroutin

e

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 runnirathe 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 names-

pace 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 guripthello.pi

#!/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 prediohe:: , each directory separation slash is replaced
with :: , and non alphanumeric characters are encoded so that for exarfgldot) 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 exceftctgracter 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| Remedies for 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 Subrqutines” 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..31

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 initializésaineter  variable to O,

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 wsing
on older versions of Perl, tivars 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 therg()s fiexi-
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 tovérad 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 pollutesnita@:: namespace rather than staying properly
within the namespace that has been allocated. Finally, note that the overhead of loading theodule

only has to be paid once per Perl interpreter.

multirun2.pl

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

for (1..31
print "run: [time $_]\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
guite 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..3)1
print “run: [time $_]\n";
run();

}

sub run {
my $counter = 0O;

$counter = increment_counter($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..31
print "run: [time $_J\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 v@tmmer inside the
subroutine by using the fact that variableg@nare aliases for the actual scalar parameters. Thus if you
called a function with two arguments, those would be storekl @] 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..31
print "run: [time $_J\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.
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multirun6.pl

#!/usr/bin/perl

use strict;
use warnings;

require 'multirun6-lib.pl’;

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

}
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Separate file:

My/Multirun7.pm

package My::Multirun7;
use strict;

use warnings;

use base qw( 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(), WINC and @INC Explained
1.8.1| The @INC arrdy

@INCis a special Perl variable which is the equivalent of the sheA$H variable. Wherea®ATH
contains a list of directories to search for executal@®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@iiNiie
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@ING or you can provide the full path to the file.

1.8.2| The %INC hagh

%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 ifb6tNe 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 %iNiehash is
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made.

If the file is successfully loaded and compiled, a new key-value pair is ad@étNt©@ 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’
lusr/lib/perl5/5.00503/i386-linux
Jusr/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 inusr/lib/perl5/5.00503HMirectory andustr/lib/perl5/5.005034s 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 {"$_ => $INC{$_}\n"} keys %INC’

test.pm => test.pm

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 calldgindBin  which solves this problem in the plain Perl world, but unfortunately 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.

For the sake of completeness, I'll present this 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 istmp/load.p):

#!/usr/bin/perl

use FindBin ();

use lib "$FindBin::Bin";

use test;

print "test.om => $INC{’test.pm’\n";

In the above examplgFindBin::Bin is equal to'tmp. If we move the script somewhere else... e.qg.
/tmp/new_dirin the code abovéFindBin::Bin equaldtmp/new_dir

28 30 Jul 2004



Perl Reference 1.8.3 Modules, Libraries and Program Files

% /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 recompifantiBin
request. So it may not be worth it.

1.8.3 | Modules, Libraries and Program Files

Before we proceed, let’s define what we meamioglule library andprogram file
® Libraries

These are files which contain Perl subroutines and other code.

module on each

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 sindplestatement ensures that.
They can be named in any way desired, but generally their extenghn 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, $text) = @_;
print qg{<span class="$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 havmextension.

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 exghpler .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 irt6INCto 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 l@i®tCithe
first occurrence will be used.

The file must returRUEas 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 retuffRUE 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 fil¢ is a njodule, 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 3@) {
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 ffile/that/does/not/exists in
@INC (@INC contains: /usr/lib/perl5/5.00503/i386-linux
lusr/lib/perl5/5.00503 /ustr/lib/perl5/site_perl/5.005/i386-linux
lusr/lib/perl5/site_perl/5.005 .) at require.pl line 3.

Hello

We see that the program didn't die(), becads#io was printed. Thigrick 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[Use])

use(), just like require(), loads and compiles files containing Perl code, but it works with thodules 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 replacinigh the operating system’s path separa-
tor (normally/ ) and appendingomat the end. Shy::Module becomesvy/Module.pm
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use() is exactly equivalent to:

BEGIN { require Module; Module->import(LIST); }

Internally it calls require() to do the loading and compilation chores. When require() finishes its job,
import() is called unles§ is the second argument. The following pairs are equivalent:

use MyModule;
BEGIN {require MyModule; MyModule->import; }

use MyModule gw(foo bar);
BEGIN {require MyModule; MyModule->import(“foo","bar"); }

use MyModule ();
BEGIN {require MyModule; }

The first pair exports the default tags. This happens if the moduleg@deX$?OR10 a list of tags to be
exported by default. The module’s manpage normally describes what tags are exported by default.

The second pair exports only the tags passed as arguments.
The third pair describes the case where the caller does not want any symbols to be imported.

import()  is not a builtin function, it's just an ordinary static method call into kyModule " package
to tell the module to import the list of features back into the current package. See the Exporter manpage
for more information.

When you write your own modules, always remember that it's better t@&EEPORT_ORstead of
@EXPORTBince the former doesn’t export symbols unless it was asked to. Exports pollute the namespace
of the module user. Also avoid short or common symbol names to reduce the risk of name clashes.

When functions and variables aren’t exported you can still access them using their full names, like
$My::Module::bar or $My::Module::foo() . By convention you can use a leading underscore
on names to informally indicate that they anernal and not for public use.

There’s a correspondingnd8” command that un-imports symbols imported bge, i.e., it calls
Module->unimport(LIST) instead ofmport()

1.8.6[do()

While do() behaves almost identically to require(), it reloads the file unconditionally. It doesn’'t check
%INCto see whether the file was already loaded.

If do() cannot read the file, it returnmdef and set$! to report the error. If do() can read the file but
cannot compile it, it returngndef and puts an error messagebi@ If the file is successfully compiled,
do() returns the value of the last expression evaluated.
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1.9 |Using Global Variables and Sharing Them Between
Modules/Packages

It helps when you code your application in a structured way, using the perl packages, but as you probably
know once you start using packages it's much harder to share the variables between the various packag-
ings. A configuration package comes to mind as a good example of the package that will want its variables
to be accessible from the other modules.

Of course using the Object Oriented (OO) programming is the best way to provide an access to variables
through the access methods. But if you are not yet ready for OO techniques you can still benefit from
using the techniques we are going to talk about.

1.9.1 | Making Variables Global

When you first wroteébx in your code you created a (package) global variable. It is visible everywhere in
your program, although if used in a package other than the package in which it was dedared (by
default), it must be referred to with its fully qualified name, unless you have imported this variable with
import(). This will work only if you do not usstrict pragma; but yothaveto use this pragma if you
want to run your scripts under mod_perl. Read The strict pragma to find out why.

1.9.2| Making Variables Global With strict Pragma On

First you use :

use strict;
Then you use:
use vars gw($scalar %hash @array);

This declares the named variables as package globals in the current package. They may be referred to
within the same file and package with their unqualified names; and in different files/packages with their
fully qualified names.

With perl5.6 you can use tloair operator instead:

our($scalar, %hash, @array);

If you want to share package global variables between packages, here is what you can do.

1.9.3| Using Exporter.pm to Share Global Variables

Assume that you want to share @&l.pm object (I will use$q) between your modules. For example,
you create it irscript.pl , but you want it to be visible ily::HTML . First, you maké&q global.
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script.pl:

use vars qw($q);

use CGil;

use lib qw(.);

use My::HTML qw($q); # My/HTML.pm is in the same dir as script.pl
$q = CGl->new;

My::HTML::printmyheader();
Note that we have importeéit] from My::HTML . And My::HTML does the export ¢q:

My/HTML.pm

package My::HTML;
use strict;

BEGIN {
use Exporter ();

@My::HTML::ISA = gw(Exporter);
@My::HTML:EXPORT = qw();
@My::HTML::EXPORT_OK = qw($q);

}

use vars qw($q);

sub printmyheader{

# Whatever you want to do with $q... e.g.
print $g->header();

}

1
So the$q is shared between tivy::HTML package andcript.pl . It will work vice versa as well, if
you create the object My::HTML but use it irscript.pl . You have true sharing, since if you change
$q in script.pl , it will be changed iMy::HTML as well.

What if you need to shafig between more than two packages? For example you want My::Doc to share
$q as well.

You leaveMy::HTML untouched, and modifgcript.plto include:
use My::Doc qw($Qq);

Then you add the santexporter code that we used iNly::HTML, into My::Doc , so that it also
exports$q.

One possible pitfall is when you want to ig::Doc in bothMy::HTML andscript.pl Only if you add

use My::Doc gw($q);
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into My::HTML will $g be shared. Otherwiddy::Doc will not share$q any more. To make things
clear here is the code:

script.pl:

use vars qw($q);

use CGl;

use lib gw(.);

use My::HTML gw($q); # My/HTML.pm is in the same dir as script.pl
use My::Doc qw($q); # Ditto

$g = new CGl,

My::HTML.::printmyheader();
My/HTML.pm

package My::HTML;
use strict;

BEGIN {
use Exporter ();

@My::HTML::ISA = gw(Exporter);

@My::HTML::EXPORT = qw();
@My::HTML::EXPORT_OK = qw($q);

}

use vars  qw($q);
use My::Doc qw($Qq);

sub printmyheader{
# Whatever you want to do with $q... e.g.
print $g->header();
My::Doc::printtitle('Guide’);

}

1

My/Doc.pm

package My::Doc;
use strict;

BEGIN {
use Exporter ();

@My::Doc::ISA = gw(Exporter);

@My::Doc::EXPORT = qw();

@My::Doc::EXPORT_OK = qw($q);
}

use vars qw($q);

sub printtitle{
my $title = shift || 'None’;
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print $g->h1($title);

1

1.9.4|Using the Perl Aliasing Feature to Share Global Variables

As the title says you can import a variable into a script or module without Bgpayter.om . | have

found it useful to keep all the configuration variables in one molyteConfig . But then | have to

export all the variables in order to use them in other modules, which is bad for two reasons: polluting other
packages’ hame spaces with extra tags which increases the memory requirements; and adding the over-
head of keeping track of what variables should be exported from the configuration module and what
imported, for some particular package. | solve this problem by keeping all the variables in oféchash

and exporting that. Here is an examplé/yf:Config

package My::Config;

use strict;

use vars qw(%oc);

%c = (
# All the configs go here
scalar_var => 5,

array_var => [qw(foo bar)],

hash_var =>{
foo => 'Foo’,
bar => 'BARRR’,
|3
);
1;

Now in packages that want to use the configuration variables | have either to use the fully qualified names
like $My::Config::test , which | dislike or import them as described in the previous section. But
hey, since we have only one variable to handle, we can make things even simpler and save the loading of
the Exporter.pm package. We will use the Perl aliasing feature for exporting and saving the
keystrokes:

package My::HTML;
use strict;
use lib qw(.);
# Global Configuration now aliased to global %c
use My::Config (); # My/Config.pm in the same dir as script.pl
use vars qw(%c);
*¢ = \%My::Config::c;

# Now you can access the variables from the My::Config
print $c{scalar_var};
print $c{array_var}[0];
print $c{hash_var}{foo};
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Of course $c is global everywhere you use it as described above, and if you change it somewhere it will
affect any other packages you have aligkdg::Config::c to.

Note that aliases work either with globallocal()  vars - you cannot write:
my *c = \%My::Config:.c; # ERROR!

Which is an error. But you can write:
local *c =\%My::Config::c;

For more information about aliasing, refer to the Camel book, second edition, pages 51-52.

1.9.5|Using Non-Hardcoded Configuration Module Names

You have just seen how to use a configuration module for configuration centralization and an easy access
to the information stored in this module. However, there is somewhat of a chicken-and-egg problem--how
to let your other modules know the name of this file? Hardcoding the name is brittle--if you have only a
single project it should be fine, but if you have more projects which use different configurations and you
will want to reuse their code you will have to find all instances of the hardcoded name and replace it.

Another solution could be to have the same name for a configuration modul&ylikeonfig  but

putting a different copy of it into different locations. But this won't work under mod_perl because of the
namespace collision. You cannot load different modules which uses the same name, only the first one will
be loaded.

Luckily, there is another solution which allows us to stay flexiBkrlSetVar comes to rescue. Just
like with environment variables, you can set server’s global Perl variables which can be retrieved from any
module and script. Those statements are placed intutfiaeconffile. For example

PerlSetVar FooBaseDir /home/httpd/foo
PerlSetVar FooConfigModule Foo::Config

Now we require() the file where the above configuration will be used.

PerlRequire /home/httpd/perl/startup.pl

In thestartup.plwe might have the following code:

# retrieve the configuration module path

use Apache;

my $s = Apache->server;

my $base_dir = $s->dir_config(FooBaseDir) || ;

my $config_module = $s->dir_config('FooConfigModule’) || ”;

die "FooBaseDir and FooConfigModule aren’t set in httpd.conf"
unless $base_dir and $config_module;

# build the real path to the config module
my $path = "$base_dir/$config_module";
$path =~ s|::|/|;
$path .= ".pm";
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# we have something like "/home/httpd/foo/Foo/Config.pm"

# now we can pull in the configuration module
require $path;

Now we know the module name and it's loaded, so for example if we need to use some variables stored in
this module to open a database connection, we will do:

Apache::DBI->connect_on_init
("DBl:mysql:${$config_module.”::DB_NAME'}::${$config_module.”::SERVER'}",
${$config_module.”:USER},
${$Sconfig_module.”::USER_PASSWD'},

{

PrintError => 1, # warn() on errors
RaiseError => 0, # don't die on error
AutoCommit => 1, # commit executes immediately

}
);

Where variable like:
${$config_module.::USER’}
In our example are really:

$Fo0::Config::USER

If you want to access these variable from within your code at the run time, instead accessing to the server
object$c, use the request objefit :

my $r = shift;
my $base_dir = $r->dir_config(FooBaseDir) || ”;
my $config_module = $r->dir_config(FooConfigModule’) || *;

1.10| The Scope of the Special Perl Variables

Special Perl variables lik8| (buffering), $ T (script's start time)$"W (warnings mode)$/ (input

record separator\ (output record separator) and many more are all true global variables; they do not
belong to any particular package (not ewasin:: ) and are universally available. This means that if you
change them, you change them anywhere across the entire program; furthermore you cannot scope them
with my(). However you can local()ise them which means that any changes you apply will only last until
the end of the enclosing scope. In the mod_perl situation where the child server doesn’t usually exit, if in
one of your scripts you modify a global variable it will be changed for the rest of the process’ life and will
affect all the scripts executed by the same process. Therefore localizing these variables is highly recom-
mended, I'd say mandatory.

We will demonstrate the case on the input record separator variable. If you undefine this variable, the
diamond operator (readline) will suck in the whole file at once if you have enough memory. Remembering
this you should never write code like the example below.
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$/ = undef; # BAD!
open IN, "file" ....

# slurp it all into a variable
$all_the_file = <IN>;

The proper way is to have a local() keyword before the special variable is changed, like this:

local $/ = undef;
open IN, "file" ....

# slurp it all inside a variable
$all_the_file = <IN>;

But there is a catch. local() will propagate the changed value to the code below it. The modified value will
be in effect until the script terminates, unless it is changed again somewhere else in the script.

A cleaner approach is to enclose the whole of the code that is affected by the modified variable in a block,
like this:

{

local $/ = undef;
open IN, "file" ....
# slurp it all inside a variable
$all_the_file = <IN>;
}

That way when Perl leaves the block it restores the original value &f thrariable, and you don't need
to worry elsewhere in your program about its value being changed here.

Note that if you call a subroutine after you've set a global variable but within the enclosing block, the
global variable will be visible with its new value inside the subroutine.

1.11 | Compiled Regular Expressions

When using a regular expression that contains an interpolated Perl variable, if it is known that the variable
(or variables) will not change during the execution of the program, a standard optimization technique is to
add the/lo modifier to the regex pattern. This directs the compiler to build the internal table once, for the
entire lifetime of the script, rather than every time the pattern is executed. Consider:

my $pat = oo$'’; # likely to be input from an HTML form field
foreach( @list ) {

print if /$pat/o;
}

This is usually a big win in loops over lists, or when usinggtie() ormap() operators.

In long-lived mod_perl scripts, however, the variable may change with each invocation and this can pose a
problem. The first invocation of a fresh httpd child will compile the regex and perform the search
correctly. However, all subsequent uses by that child will continue to match the original pattern, regardless
of the current contents of the Perl variables the pattern is supposed to depend on. Your script will appear
to be broken.
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There are two solutions to this problem:

The first is to useval g// , to force the code to be evaluated each time. Just make sure that the eval
block covers the entire loop of processing, and not just the pattern match itself.

The above code fragment would be rewritten as:

my $pat = '~oo$’;
eval ¢{
foreach( @list) {
print if /$pat/o;
}
}

Just saying:
foreach( @list ) {
eval g{ print if /$pat/o; };
}

means that we recompile the regex for every element in the list even though the regex doesn’t change.

You can use this approach if you require more than one pattern match operator in a given section of code.
If the section contains only one operator (be itvdh ors/// ), you can rely on the property of the null
pattern, that reuses the last pattern seen. This leads to the second solution, which also eliminates the use o
eval.

The above code fragment becomes:
my $pat = '~oo$’;
"something" =~ /$pat/; # dummy match (MUST NOT FAIL!)
foreach( @list ) {
print if //;
}

The only gotcha is that the dummy match that boots the regular expression engine must absolutely, posi-
tively succeed, otherwise the pattern will not be cached, and theill match everything. If you can’t
count on fixed text to ensure the match succeeds, you have two possibilities.

If you can guarantee that the pattern variable contains no meta-characters (things like *, +, ~, $...), you can
use the dummy match:

$pat =~ NQ$pat\E/; # guaranteed if no meta-characters present

If there is a possibility that the pattern can contain meta-characters, you should search for the pattern or the
non-searchable \377 character as follows:

"\377" =~ [$pat|M\377%/; # guaranteed if meta-characters present

Another approach:
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It depends on the complexity of the regex to which you apply this technique. One common usage where a
compiled regex is usually more efficient is tndtch any one of a group of pattetoser and over again.

Maybe with a helper routine, it's easier to remember. Here is one slightly modified from Jeffery Friedl's
example in his bookMastering Regular Expressichs

HHH R R R R R R R R R R R
# Build_MatchMany_Function
# -- Input: list of patterns
# -- Output: A code ref which matches its $_[0]
# against ANY of the patterns given in the
# "Input”, efficiently.
#
sub Build_MatchMany_Function {
my @R =@_;
my $expr = join ’||’, map { \$_[0] =~ mA$R[$_]/0"} (0..$#R);
my $matchsub = eval "sub { $expr }";
die "Failed in building regex @R: $@" if $@;
$matchsub;

}
Example usage:

@some_browsers = gw(Mozilla Lynx MSIE AmigaVoyager lwp libwww);
$Known_Browser=Build_MatchMany_Function(@some_browsers);

while (<KACCESS_LOG>) {
#...
$browser = get_browser_field($_);
if (! &BKnown_Browser($browser) ) {
print STDERR "Unknown Browser: $browser\n";

}
#...
}

And of course you can use the gr() operator which makes the code even more efficient:

my $pat = '*foo$’;
my $re = qr($pat);
foreach( @list) {
print if /$re/o;
}

The gr() operator compiles the pattern for each request and then use the compiled version in the actual
match.

1.12 | Exception Handling for mod peil

Here are some guidelines for clean(er) exception handling in mod_perl, although the technique presented
can be applied to all of your Perl programming.
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The reasoning behind this document is the current broken stad&i@f DIE_} in the perl core -

see both the perl5-porters and the mod_perl mailing list archives for details on this discussion. (It's broken
in at least Perl v5.6.0 and probably in later versions as well). In short summary, $SIG{ _DIE__ }is a little
bit too global, and catches exceptions even when you want to catch them yourself, usuad{}an

block.

1.12.1| Trapping Exceptions in Peérl

To trap an exception in Perl we use twal{} construct. Many people initially make the mistake that
this is the same as tlewal EXPR construct, which compiles and executes code at run time, but that’s
not the caseeval{} compiles at compile time, just like the rest of your code, and has next to zero
run-time penalty. For the hardcore C programmers among you, it ussstijtin@/longjmp POSIX
routines internally, just like C++ exceptions.

When in an eval block, if the code being executed die()’s for any reason, an exception is thrown. This
exception can be caught by examining $i@variable immediately after the eval block$i®is true then

an exception occurred aggcontains the exception in the form of a string. The full construct looks like
this:

eval {
# Some code here
}; # Note important semi-colon there
if (@) # $@ contains the exception that was thrown

{

# Do something with the exception

}

else # optional

{

# No exception was thrown

}

Most of the time when you see these exception handlers there is no else block, because it tends to be OK if
the code didn’t throw an exception.

Perl's exception handling is similar to that of other languages, though it may not seem so at first sight:

Perl Other language
eval { try {
# execute here Il execute here
# raise our own exception: // raise our own exception:
die "Oops" if /error/; if(error==1){throw Exception.Oops;}
# execute more /I execute more
H }
if$@) { catch {
# handle exceptions switch( Exception.id ) {
if($@ =~ /Fail/ ) { Fail : fprintf( stderr, "Failed\n" ) ;
print "Failed\n" ; break ;
elsif($@ =~ /Oops/ ) { Oops : throw Exception ;

# Pass it up the chain
die if $@ =~ /Oops/;

30 Jul 2004 43



1.12.2 Alternative Exception Handling Techniques

}
else { default :
# handle all other }
# exceptions here }
} /I '1f we got here all is OK or handled
}
else { # optional
# all is well

# all is well or has been handled

1.12.2| Alternative Exception Handling Techniques

An often suggested method for handling global exceptions in mod_perl, and other perl programs in
general, is a_DIE__ handler, which can be set up by either assigning a function name as a string to
$SIG{_DIE__} (not particularly recommended, because of the possible namespace clashes) or assign-
ing a code reference 85IG{__DIE__} . The usual way of doing so is to use an anonymous subroutine:

$SIG{_DIE__} =sub { print "Eek - we died with:\n", $_[0]; };

The current problem with this is ti88IG{__DIE__} is a global setting in your script, so while you can
potentially hide away your exceptions in some external module, the execus31®@f DIE _} is

fairly magical, and interferes not just with your code, but with all code in every module you import.
Beyond the magic involve&SIG{ DIE__} actually interferes with perl’'s normal exception handling
mechanism, theval{} construct. Witness:

$SIG{__DIE__} = sub { print "handler\n"; };
eval {

print "In eval\n";
die "Failed for some reason\n";

k
if ($3@) {

print "Caught exception: $@";
}

The code unfortunately prints out:

In eval
handler

Which isn’t quite what you would expect, especially if tB&G{__DIE__} handler is hidden away
deep in some other module that you didn’t know about. There are work arounds however. One is to local-
ize$SIG{__DIE__} in every exception trap you write:

eval {
local $SIG{__DIE__};

k
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Obviously this just doesn'’t scale - you don’t want to be doing that for every exception trap in your code,
and it's a slow down. A second work around is to check in your handler if you are trying to catch this
exception:

$SIG{__DIE_ } =sub{
die $_[0] if $"S;
print "handler\n®;

h
However this won’t work undekpache::Registry - you're always in an eval block there!

$S isn't totally reliable in certain Perl versions. e.g. 5.005_03 and 5.6.1 both do the wrong thing with it
in certain situations. Instead, you use can use the caller() function to figure out if we are called in the
eval() context:

$SIG{_DIE_ }=sub{
my $in_eval = 0;
for(my $stack = 1; my $sub = (CORE::caller($stack))[3]; $stack++) {
$in_eval = 1 if $sub =~ /"\(eval\)/;

my_die_handler(@_) unless $in_eval;

k

The other problem witBSIG{__DIE__} also relates to its global nature. Because you might have more
than one application running under mod_perl, you can't be sure which has$s¢Ga DIE  }

handler when and for what. This can become extremely confusing when you start scaling up from a set of
simple registry scripts that might rely on CGI::Carp for global exception handling (which uses
$SIG{_DIE__} to trap exceptions) to having many applications installed with a variety of exception
handling mechanisms in place.

You should warn people about this dange$8fG{ DIE__} and inform them of better ways to code.
The following material is an attempt to do just that.

1.12.3| Better Exception Handling

Theeval{} construct in itself is a fairly weak way to handle exceptions as strings. There’s no way to
pass more information in your exception, so you have to handle your exception in more than one place - at
the location the error occurred, in order to construct a sensible error message, and again in your exception
handler to de-construct that string into something meaningful (unless of course all you want your excep-
tion handler to do is dump the error to the browser). The other problem is that you have no way of auto-
matically detecting where the exception occurred usiral{} construct. In #SIG{ _DIE__} block

you always have the use of the caller() function to detect where the error occurred. But we can fix that...

A little known fact about exceptions in perl 5.005 is that you can call die with an object. The exception
handler receives that object$@ This is how you are advised to handle exceptions now, as it provides an
extremely flexible and scalable exceptions solution, potentially providing almost all of the power Java
exceptions.
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[As a footnote here, the only thing that is really missing here from Java exceptions is a guaranteed Finally
clause, although its possible to get about 98.62% of the way towards providing thavasjhg .]

1.12.3.1[ A Little Housekeeping

First though, before we delve into the details, a little housekeeping is in order. Most, if not all, mod_perl
programs consist of a main routine that is entered, and then dispatches itself to a routine depending on the
parameters passed and/or the form values. In a normal C program this is your main() function, in a
mod_perl handler this is your handler() function/method. The exception to this rule seems to be
Apache::Registry scripts, although the techniques described here can be easily adapted.

In order for you to be able to use exception handling to its best advantage you need to change your script
to have some sort of global exception handling. This is much more trivial than it sounds. If you're using
Apache::Registry to emulate CGI you might consider wrapping your entire script in one big eval
block, but | would discourage that. A better method would be to modularize your script into discrete func-
tion calls, one of which should be a dispatch routine:

#!/usr/bin/perl -w
# Apache::Registry script

eval {
dispatch();

h

if ($@) {

# handle exception

}

sub dispatch {

}

This is easier with an ordinary mod_perl handler as it is natural to
have separate functions, rather than a long run-on script:

MyHandler.pm

sub handler {
my $r = shift;

eval {
dispatch($r);
|3
if ($@) {
# handle exception
}
}

sub dispatch {
my $r = shift;

,

Now that the skeleton code is setup, let’s create an exception class,
making use of Perl 5.005’s ability to throw exception objects.
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1.12.3.2| An Exception Class

This is a really simple exception class, that does nothing but contain information. A better implementation
would probably also handle its own exception conditions, but that would be more complex, requiring sepa-
rate packages for each exception type.

My/Exception.pm

package My::Exception;

sub AUTOLOAD {
no strict 'refs’, 'subs’;
if (SAUTOLOAD =~ /.*::(JA-Z]\Ww+)$/) {
my $exception = $1;
*$AUTOLOAD} =
sub {
shift;
my ($package, $filename, $line) = caller;
push @_, caller => {
package => $package,
filename => $filename,
line => $line,
3
bless { @_}, "My::Exception::$exception";
h
goto &{$AUTOLOAD};
}
else {
die "No such exception class: SAUTOLOAD\n";
}
}

1
OK, so this is all highly magical, but what does it do? It creates a simple package that we can import and
use as follows:

use My::Exception;

die My::Exception->SomeException( foo => "bar");

The exception class tracks exactly where we died from using the caller() mechanism, it also caches excep-
tion classes so thatUTOLOALDs only called the first time (in a given process) an exception of a particular
type is thrown (particularly relevant under mod_perl).

1.12.4| Catching Uncaught Exceptions

What about exceptions that are thrown outside of your control? We can fix this using one of two possible
methods. The first is to override die globally using the old magibt{ DIE__} , and the second, is

the cleaner non-magical method of overriding the global die() method to your own die() method that
throws an exception that makes sense to your application.
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1.12.4.1] Using $SIG{ _DIE_ |}

Overloading usingSIG{ DIE__} in this case is rather simple, here’s some code:

$SIG{ _DIE_ }=sub{
if('ref($_[0])) {
$err = My::Exception->UnCaught(text => join(", @_));
}

die $err;

k

All this does is catch your exception and re-throw it. It's not as dangerous as we stated earlier that
$SIG{_DIE__} can be, because we're actually re-throwing the exception, rather than catching it and

stopping there. Even though $SIG{_DIE__} is a global handler, because we are simply re-throwing the
exception we can let other applications outside of our control simply catch the exception and not worry
about it.

There’s only one slight buggette left, and that’s if some external code die()'ing catches the exception and
tries to do string comparisons on the exception, as in:

eval {
... # some code
die "FATAL ERRORN\N";

h
if ($@) {
if (3@ =~ /"FATAL ERRORY/) {
die $@;
}
}
In order to deal with this, we can overload stringification forMur.Exception::UnCaught class:
{
package My::Exception::UnCaught;
use overload ™" => \&str;
sub str {
shift->{text};
}
}

We can now let other code happily continue. Note that there is a bug in Perl 5.6 which may affect people
here: Stringification does not occur when an object is operated on by a regular expression (via the =~ oper-
ator). A work around is to explicitly stringify using gqgq double quotes, however that doesn't help the poor
soul who is using other applications. This bug has been fixed in later versions of Perl.

1.12.4.2[ Overriding the Core die() Function

So what if we don’t want to tou$SIG{__DIE__} at all? We can overcome this by overriding the core
die function. This is slightly more complex than implementingSaG{ DIE__} handler, but is far
less magical, and is the right thing to do, according to the perl5-porters mailing list.
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Overriding core functions has to be done from an external package/module. So we're going to add that to
our My::Exception module. Here's the relevant parts:

use vars qw/@ISA @EXPORT/,
use Exporter;

@EXPORT = qw/die/;
@ISA ="Exporter’;

sub die (@); # prototype to match CORE::die

sub import {
my $pkg = shift;
$pkg->export(CORE::GLOBAL’, 'die’);
Exporter::import($pkg,@_);

}

sub die (@) {
if (tref($_[0])) {
CORE::die My::Exception->UnCaught(text => join(”, @_));

CORE::die $_[0]; # only use first element because its an object

}

That wasn't so bad, was it? We're relying on Exporter's export() function to do the hard work for us,
exporting the die() function into th€ORE::GLOBAL namespace. If we don’t want to overload die()
everywhere this can still be an extremely useful technique. By just using Exporter's default import()
method we can export our new die() method into any package of our choosing. This allows us to short-cut
the long calling convention and simply die() with a string, and let the system handle the actual construc-
tion into an object for us.

Along with the above overloaded stringification, we now have a complete exception system (well, mostly
complete. Exception die-hards would argue that there’s no "finally" clause, and no exception stack, but
that’s another topic for another time).

1.12.5| A Single UnCaught Exception Class

Until the Perl core gets its own base exception class (which will likely happen for Perl 6, but not sooner),
it is vitally important that you decide upon a single base exception class for all of the applications that you
install on your server, and a single exception handling technique. The problem comes when you have
multiple applications all doing exception handling and all expecting a certain type of "UnCaught" excep-
tion class. Witness the following application:

package Foo;

eval {
# do something
}
if ($@) {
if ($@->isa(’Foo::Exception::Bar’)) {
# handle "Bar" exception

}
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elsif ($@->isa('Foo::Exception::UnCaught’)) {
# handle uncaught exceptions

}
}

All will work well until someone installs application "TrapMe" on the same machine, which installs its
own UnCaught exception handler, overloading CORE::GLOBAL::die or installing a $SIG{ DIE_ }
handler. This is actually a case where using $SIG{__DIE__} might actually be preferable, because you
can change your handler() routine to look like this:

sub handler {
my $r = shift;

local $SIG{_DIE__};
Foo::Exception->Init(); # sets $SIG{__DIE__}

eval {
dispatch($r);

b

if (@) {

# handle exception
}
}

sub dispatch {
my $r = shift;

}

In this case the very nature of $SIG{__DIE__} being a lexical variable has helped us, something we
couldn’t fix with overloading CORE::GLOBAL::die. However there is still a gotcha. If someone has over-
loaded die() in one of the applications installed on your mod_perl machine, you get the same problems
still. So in short: Watch out, and check the source code of anything you install to make sure it follows your
exception handling technique, or just uses die() with strings.

1.12.6| Some Uses

I'm going to come right out and say now: | abuse this system horribly! | throw exceptions all over my
code, not because I've hit an "exceptional" bit of code, but because | want to get straight back out of the
current call stack, without having to have every single level of function call check error codes. One way |
use this is to return Apache return codes:

# paranoid security check
die My::Exception->RetCode(code => 204);

Returns a 204 error coddTTP_NO_CONTEN;Twhich is caught at my top level exception handler:
if ($@->isa('My::Exception::RetCode")) {

return $@->{code};
}
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That last return statement is in my handler() method, so that's the return code that Apache actually sends. |
have other exception handlers in place for sending Basic Authentication headers and Redirect headers out.
| also have a generidy::Exception::OK class, which gives me a way to back out completely from
where | am, but register that as an OK thing to do.

Why do | go to these extents? After all, code like slashcode (the code pehind http://slaghdot.org) doesn'’t
need this sort of thing, so why should my web site? Well it's just a matter of scalability and programmer

style really. There’'s a lot of literature out there about exception handling, so | suggest doing some

research.

1.12.7| Conclusior]s

Here I've demonstrated a simple and scalable (and useful) exception handling mechanism, that fits
perfectly with your current code, and provides the programmer with an excellent means to determine what
has happened in his code. Some users might be worried about the overhead of such code. However in use
I've found accessing the database to be a much more significant overhead, and this is used in some code
delivering to thousands of users.

For similar exception handling techniques, see the segtion "Other Implementations”.

1.12.8| The My::Exception class in its entirety

package My::Exception;

use vars qw/@ISA @EXPORT $AUTOLOAD/,
use Exporter;

@ISA ="Exporter’;

@EXPORT = qw/die/;

sub die (@);

sub import {
my $pkg = shift;
# allow "use My::Exception 'die’;" to mean import locally only
$pkg->export(CORE::GLOBAL’, 'die’) unless @_;
Exporter::import($pkg,@_);

}

sub die (@) {
if (tref($_[0])) {
CORE::die My::Exception->UnCaught(text => join(”, @_));

}
CORE::die $_[0];
}

{
package My::Exception::UnCaught;
use overload """ => sub { shift->{text} } ;

}

sub AUTOLOAD {
no strict 'refs’, 'subs’;
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}

1

if (SAUTOLOAD =~ /.*::([A-Z)w+)$/) {

my $exception = $1;
*$AUTOLOAD} =
sub {
shift;
my ($package, $filename, $line) = caller;
push @_, caller => {
package => $package,
filename => $filename,
line => $line,

h
bless { @_}, "My::Exception::$exception";
h
goto &{$SAUTOLOAD};

else {

CORE::die "No such exception class: SAUTOLOAD\n";

1.12.9( Other Implementations

Some users might find it very useful to have the more C++/Java like interface of try/catch functions. These
are available in several forms that all work in slightly different ways. See the documentation for each
module for detalils:

® Error.pm

52

Graham Barr’s excellent OO styled "“try, throw, catch” module (from CPAN). This should be consid-
ered your best option for structured exception handling because it is well known and well supported
and used by a lot of other applications.

Exception::Class and Devel::StackTrace
by Dave Rolsky both available from CPAN of course.

Exception::Class is a bit cleaner than tlUTOLOADnNethod from above as it can catch typos

in exception class names, whereas the method above will automatically create a new class for you. In
addition, it lets you create actual class hierarchies for your exceptions, which can be useful if you
want to create exception classes that provide extra methods or data. For example, an exception class
for database errors could provide a method for returning the SQL and bound parameters in use at the
time of the error.

Try.pm

Tony Olekshy’s. Adds an unwind stack and some other interesting features. Not on the CPAN. Avail-
able af http://www.avrasoft.com/perl/rfc/try-1136}zip
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1.13|{Customized DIE hanlde

As we saw in the previous sections it's a bad idea to do:

\V
-

require Carp;
$SIG{__DIE__} =\&Carp::confess;

since it breaks the error propogations within eval {} blocks,. But starting from perl 5.6.x you can use
another solution to trace errors. For example you get an error:

"exit" is not exported by the GLOB(0x88414cc) module at (eval 397) line 1

and you have no clue where it comes from, you can override the exit() function and plug the tracer inside:

require Carp;
use subs qw(CORE::GLOBAL::die);
*CORE::GLOBAL::die = sub {
if ($_[0] =~ /"exit" is not exported/){
local *CORE::GLOBAL::die = sub { CORE::die(@_) };
Carp::confess(@_); # Carp uses die() internally!
}else {
CORE:.die(@_); # could write &CORE::die to forward @ _
}
h

Now we can test that it works properly without breaking the eval {} blocks error propogation:

eval { foo(); }; warn $@ if $@;
print "\n";
eval { poo(); }; warn $@ if $@;

sub foo{ bar(); }
sub bar{ die qg{"exit" is not exported}}

sub poo{ tar(); }
sub tar{ die "normal exit"}

prints:

$ perl -w test
Subroutine die redefined at test line 5.
"exit" is not exported at test line 6
main::__ANON__ ("exit" is not exported’) called at test line 17
main::bar() called at test line 16
main::foo() called at test line 12
eval {...} called at test line 12

normal exit at test line 5.

the 'local’ in:
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local *CORE::GLOBAL::die = sub { CORE::die(@_) };

is important, so you won't lose the overloadedRE::GLOBAL.::die

1.14 | Maintainers

Maintainer is the person(s) you should contact with updates, corrections and patches.

® Stas Bekman <stas (at) stason.org>

1.15| Authors

® Stas Bekman <stas (at) stason.org>

® Matt Sergeant <matt (at) sergeant.org>

Only the major authors are listed above. For contributors see the Changes file.
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2.1 Description

2.1 |Description

This document provides information for CPAN modules developers whose modules require mod_perl.

2.2 | Defining Makefile.PL Prerequisites that Require
mod perl

If there are any prerequisites that need to be defindthkefile.PL but require a mod_perl environment

to successfully get loaded, the following workaround can be used. The following example will specify two
prerequisitesCGl.pm andApache::DBI , the latter can be loaded only under mod_perl whereas the
former can be loaded from the command line.

file:Makefile.PL

use ExtUtils::MakeMaker;

# set prerequisites

my %prereq = (
'CGI'=>2.71,

)i

# Manually test whether Apache::DBI is installed and add it to the
# PREREQ_PM if it's not installed, so CPAN.pm will automatically fetch
# it. If Apache::DBI is already installed it will fail to get loaded by
# MakeMaker because it requires the mod_perl environment to load.
eval { require Apache::DBI };
if (3@ && $@ !~ /Can't locate object method/) {

$prereqg{’Apache::DBI'} = 0.87;

WriteMakefile(
NAME =>'Apache::SuperDuper’,
VERSION_FROM =>'SuperDuper.pm’,
PREREQ_PM  =>\%prereq,
# ... the rest

)i

Notice thatCan’t locate object method a part of the error generated whigpache::DBI s installed
but is attempted to be loaded outside of mod_perl, e.g. at the command line, which is the dds&ewith
file.PL.

A} "4

2.3 |Writing the Test Suite

The Apache::Test  framework provides an easy way to test modules which require mod_perl (or
Apache in general), be it 1.0 or 2.0 generation. Hgre is the complete guid\matie:: Test  framet

fwork,
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2.4 |Maintainerg

Maintainer is the person(s) you should contact with updates, corrections and patches.

Stas Bekman <stas (at) stason.org>

2.5 | Authorg

® Stas Bekman <stas (at) stason.org>

Only the major authors are listed above. For contributors see the Changes file.
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3.1 |Description

The title is self-explanatory :)

The Apache::Test  framework was designed for creating test suits for products running on Apache
httpd webserver (not necessarily mod_perl). Originally designed for the mod_perl Apache module, it was
extended to be used for any Apache module.

This chapter is talking about tihgache::Test  framework, and in particular explains how to:

1. run existing tests
2. setup a testing environment for a new project
3. develop new tests

For otherApache::Test  resources, see the Referehces section at the end of this document.

3.2 |Basics of Perl Modules Testing

The tests themselves are written in Perl. The framework provides an extensive functionality which makes
the tests writing a simple and therefore enjoyable process.

If you have ever written or looked at the tests most Perl modules comeAwé@bhe::Test  uses the
same concept. The scrigTESTis running all the files ending with it finds in thet/ directory. When
executed a typical test prints the following:

1.3 #going to run 3 tests

ok 1l #the first test has passed
ok 2 # the second test has passed
not ok 3 # the third test has failed

Everyok ornot ok is followed by the number which tells which sub-test has succeeded or failed.

t/TESTuses th&est::Harness module which intercepts tH&TDOUTstream, parses it and at the end
of the tests print the results of the tests running: how many tests and sub-tests were run, how many
succeeded, skipped or failed.

Some tests may be skipped by printing:
1..0 # all tests in this file are going to be skipped.

Usually a test may be skipped when some feature is optional and/or prerequisites are not installed on the
system, but this is not critical for the usefulness of the test. Once you test that you cannot proceed with the
tests and it's not a must pass test, you just skip it.

By default print() statements in the test script are filtered odidsy.:Harness . if you want the test to
print what it does (if you decide to debug some test)}vmdose option. So for example if your test
does this:
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print "# testing : feature foo\n";
print "# expected: $expected\n”;
print "# received: $received\n”;
ok $expected eq $received,;

in the normal mode, you won't see any of these prints. But if you run the tedi MESBT -verboseyou
will see something like this:

# testing : feature foo
# expected: 2

# received: 2

ok 2

When you develop the test you should always put the debug statements there, and once the test works for
you do not comment out or delete these debug statements. This is because if some user reports a failure ir
some test, you can ask him to run the failing test in the verbose mode and send you back the report. It'll be
much easier to understand what the problem is if you get these debug printings from the user.

In the section Writing Tegts several helper functions which make the tests writing easier are discussed.

For more details about theest::Harness module please refer to its manpage. Also se€lds
manpage about Perl’s test suite.

3.3 |Prerequisites

In order to usépache::Test it has to be installed first.

Install Apache::Test  using the familiar procedure:
% cd Apache-Test

% perl Makefile.PL
% make && make test && make install

If you install mod_perl 2.0, you géjpache::Test installed as well.

3.4 |Running Tests

It's much easier to copy-cat things, than creating from scratch. I1t's much easier to develop tests, when you
have some existing system that you can test, see how it works and build your own testing environment in a
similar fashion. Therefore let’s first look at how the existing test enviroments work.

You can look at the modperl-2.0's or httpd-tesper{-framework testing environments which both use
Apache::Test for their test suites.
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3.4.1| Testing Options

Run:

% t/TEST -help

to get the list of options you can use during testing. Most options are covered further in this document.

3.4.2| Basic Testing

Running tests is just like for any CPAN Perl module; first we generateldikefile file and build every-
thing with make

% perl Makefile.PL [options]
% make

Now we can do the testing. You can run the tests in two ways. The first one is usual:

% make test

but it adds quite an overhead, since it has to check that everything is up to date (tneaksusdurce
change control). Therefore you have to run it only once aftde and for re-running the tests it's faster
to run the tests directly via:

% t/TEST

Whenmake test ort/TEST are run, all tests found in thedirectory (files ending witht are recog-
nized as tests) will be run.

3.4.3|Individual Testing

To run a single test, simple specify it at the command line. For example to run the t&prdite
col/echo.t execute:

% t/TEST protocol/echo

Notice that you don’t have to add thigorefix and.t extension for the test filenames if you specify them
explicitly, but you can have these as well. Therefore the following are all valid commands:

% t/TEST protocol/echo.t
% t/TEST t/protocol/echo
% t/TEST t/protocol/echo.t

The server will be stopped if it was already running and a new one will be started before running the
t/protocol/echo.test. At the end of the test the server will be shut down.

When you run specific tests you may want to run them in the verbose mode, and depending on how the
test was written, you may get more debug information under this mode. This mode is turned on with
-verboseoption:
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% t/TEST -verbose protocol/echo

You can run groups of tests at once. This command:

% ./t/TEST modules protocol/echo

will run all the tests it/modulesiirectory, followed byt/protocol/echo.test.

3.4.4| Repetitive Testihg

By default when you run the test withouiin-testsoption, the server will be started before the testing and
stopped at the end. If during a debugging process you need to re-run tests without a need to restart the
server, you can start the server once:

% t/TEST -start-httpd

and then run the test(s) wihun-testsoption many times:
% t/TEST -run-tests

without waiting for the server to restart.

When you are done with tests, stop the server with:
% t/TEST -stop-httpd

When the server is started you can modififiles and rerun the tests without restarting the server.
However if you modify response handlers, you must restart the server for changes to take an effect.
However the changes are done in the perl code only, it's possible to orrange for Apachd::Test to handle the
[code reload without restarting the sefver.

The-start-httpdoption always stops the server first if any is running.

Normally whent/TESTis run without specifying the tests to run, the tests will be sorted alphabetically. If
tests are explicitly passed as argumentsTieSTthey will be run in a specified order.

3.4.5| Parallel Testing

Sometimes you need to run more than Apache::Test  framework instances at the same time. In this
case you have to use different ports for each instance. You can specify explicitly which port to use, using
the-port configuration option. For example to run the server on port 34343:

% tTEST -start-httpd -port=34343

or by setting an evironment variabfPACHE_TEST PORTo the desired value before starting the
server.
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Specifying the port explicitly may not be the most convenient option if you happen to run many instances
of the Apache::Test  framework. The-port=selectoption comes to help. This option will automati-
cally pick for the next available port. For example if you run:

% t/TEST -start-httpd -port=select

and there is already one server from a different test suite which uses the default port 8529, the new server
will try to use a higher port.

There is one problem that remains to be resolved though. It's possible that two or more servers running
-port=selectwill still decide to use the same port, because when the server is configured it only tests
whether the port is available but doesn’t call bind() immediately. Thefore there is a race condition here,
which needs to be resolved. Currently the workaround is to start the instancesApadhe:: Test

framework with a slight delay between each other. Depending on the speed of you machine, 4-5 seconds
can be a good choice. that's approximately the time it takes to configure and start the server on a quite
slow machine.

3.4.6 | Verbose Modle

In case something goes wrong you should run the tests in the verbose mode:

% t/TEST -verbose

In this case the test may print useful information, like what values it expects and what values it receives,
given that the test is written to report these. In the silent mode (witherdose ) these printouts are
filtered out byTest::Harness . When running in theerbosemode usually it's a good idea to run only
problematic tests to minimize the size of the generated output.

When debugging problems it helps to keepdhrer_log file open in another console, and see the debug
output in the real time via tail(1):

% tail -f t/logs/error_log

Of course this file gets created only when the server starts, so you cannot run tail(1) on it before the server
starts. Every tim&/TEST -clean is run,t/logs/error_loggets deleted, therefore you have to run the
tail(1) command again, when the server is started.

3.4.7| Colored Trace Modle

If your terminal supports colored text you may want to set the environment variable
APACHE_TEST_ COLO® 1 to enable the colored tracing when running in the non-batch mode, which
makes it easier to tell the reported errors and warnings, from the rest of the notifications.
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3.4.8| Controlling the Apache::Test’'s Signal to Noise Ratio

In addition to controlling the verbosity of the test scripts, you can control the amount of information
printed by theApache::Test  framework itself. Similar to Apache’s log levelspache::Test  uses
these levels for controlling its signal to noise ratio:

emerg alert crit error warning notice info debug
whereemergis the for the most important messages@etsligfor the least important ones.

Currently the default level imfo, therefore any messages which fall into i@ category and above
(notice warning, etc). This tracing level is unrelated to the ApacHadglLevel mechanism, which
Apache-Test sets tebug in t/conf/httpd.confind you can override tikconf/extra.conf.in

Let's assume you have the following code snippet:
use Apache::TestTrace;
warning "careful, perl on the premises";
debug "that’s just silly";
If you want to get onlyvarningmessages and above, use:

% t/TEST -trace=warning ...

now only the warning message

careful, perl on the premises

will be printed. If you want to see thdebugmessages you can change the default level usiage
option:

% t/TEST -trace=debug ...
now the last example will print both messages.

By default the messages are printed to STDERR, but can be redirected to a file. Refer to the
Apache::TestTrace manpage for more information.

Finally you can use methodemerg() , alert() , crit() , error() , warning() , notice() ,

info() anddebug() in your client and server side code. This if useful for example if you have some
debug tracing that you don’t want to be printed during the nommaie test . However if some users

have a problem you can ask them to run the test suite with the trace level of 'debug’ and voila they can
send you the extra debug output. Moreveor all these functionSataeDumper to dump arguments

which are references to perl structures. So for example your code may look like:

use Apache::TestTrace;

my $data = { foo => bar };
debug "my data", $data;
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and only when run wititrace=debug it'll output.

my data
$VAR1L = {
'foo’ => 'bar’

I3

Normally it will not print anything.

3.4.9 [ Stress Testing
3.4.9.1| The Problem

When we try to test a stateless machine (i.e. all tests are independent), running all tests once ensures tha
all tested things properly work. However when a state machine is tested (i.e. where a run of one test may
influence another test) it's not enough to run all the tests once to know that the tested features actually
work. It's quite possible that if the same tests are run in a different order and/or repeated a few times,
some tests may fail. This usually happens when some tests don't restore the system under test to its pris-
tine state at the end of the run, which may influence other tests which rely on the fact that they start on
pristine state, when in fact it's not true anymore. In fact it's possible that a single test may fail when run
twice or three times in a sequence.

3.4.9.2| The Solutioh

To reduce the possibility of such dependency errors, it's important to run random testing repeated many
times with many different pseudo-random engine initialization seeds. Of course if no failures get spotted
that doesn’t mean that there are no tests inter-dependencies, unless all possible combinations were run
(exhaustive approach). Therefore it's possible that some problems may still be seen in production, but this
testing greatly minimizes such a possibility.

TheApache::Test  framework provides a few options useful for stress testing.
® -times

You can run the tests N times by using thmesoption. For example to run all the tests 3 times
specify:

% t/TEST -times=3

e -order

It's possible that certain tests aren’t cleaning up after themselves and modify the state of the server,
which may influence other tests. But since normally all the tests are run in the same order, the poten-
tial problem may not be discovered until the code is used in production, where the real world testing
hits the problem. Therefore in order to try to detect as many problems as possible during the testing
process, it's may be useful to run tests in different orders.

30 Jul 2004 65



3.4.9 Stress Testing

This is of course mostly useful in conjunction witimes=Noption.

Assuming that we have tests a, b and c:

O

-order=rotate

rotate the tests: a, b, c, a, b, c
-order=repeat

repeat the tests: a, a, b, b, ¢, c
-order=random

run in the random order, e.g.: a,c,c,b,a, b

In this mode the seed picked by srand() is printeésiDOUT so it then can be used to rerun the
tests in exactly the same order (remember to log the output).

-order=SEED

used to initialize the pseudo-random algorithm, which allows to reproduce the same sequence of
tests. For example if we run:

% tYTEST -order=random -times=5
and the seed 234559 is used, we can repeat the same order of tests, by running:
% t/TEST -order=234559 -times=5

Alternatively, the environment variabfPACHE_TEST_SEEDan be set to the value of a seed
when-order=randomis used. e.g. under bash(1):

% APACHE_TEST_SEED=234559 t/TEST -order=random -times=5
or with any shell program if you have taev(1) utility:

$ env APACHE_TEST_SEED=234559 t/TEST -order=random -times=5

3.4.9.3| Resolving Sequence Problems

When this kind of testing is used and a failure is detected there are two problems:

1. First is to be able to reproduce the problem so if we think we fixed it, we could verify the fix. This
one is easy, just remember the sequence of tests run till the failed test and rerun the same sequence
once again after the problem has been fixed.

2. Second is to be able to understand the cause of the problem. If during the random test the failure has
happened after running 400 tests, how can we possibly know which previously running tests has
caused to the failure of the test 401. Chances are that most of the tests were clean and don’'t have
inter-dependency problem. Therefore it'd be very helpful if we could reduce the long sequence to a
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minimum. Preferably 1 or 2 tests. That's when we can try to understand the cause of the detected
problem.

3.4.9.4/Apache: : Test Snoke Solution

Apache:: TestSmoke  attempts to solve both problems. When it's run, at the end of each iteration it
reports the minimal sequence of tests causing a failure. This doesn’t always succeed, but works in many
cases.

You should create a small script to drid@ache::TestSmoke , usuallyt/'SMOKE.PL If you don't
have it already, create it:

#file:t/SMOKE.PL

use strict;
use warnings FATAL =>"all’;

use FindBin;
use lib "$FindBin::Bin/../Apache-Test/lib";
use lib "$FindBin::Bin/../lib";

use Apache::TestSmoke ();

Apache::TestSmoke->new(@ARGV)->run;

Usually Makefile.PLconverts it intd/SMOKEwhile adjusting the perl path, but you can cres&OKE
in first place as well.

t/SMOKEperforms the following operations:

1. Runs the tests randomly until the first failure is detected. Or non-randomly if the aptienis set
to repeator rotate

2. Then it tries to reduce that sequence of tests to a minimum, and this sequence still causes to the same
failure.

3. It reports all the successful reductions as it goes to STDOUT and report file of the format:
smoke-report-<date>.txt.

In addition the systems build parameters are logged into the report file, so the detected problems
could be reproduced.

4. Goto 1 and run again using a new random seed, which potentially should detect different failures.
Currently for each reduction path, the following reduction algorithms are applied:

1. Binary search: first try the upper half then the lower.
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2. Random window: randomize the left item, then the right item and return the items between these two
points.

You can get the usage information by executing:

% /SMOKE -help
By default you don’t need to supply any arguments to run it, simply execute:
% t/SMOKE

If you want to work on certain tests you can specify them in the same way you da it

% t/SMOKE foo/bar foo/tar

If you already have a sequence of tests that you want to reduce (perhaps because a previous run of the
smoke testing didn’t reduce the sequence enough to be able to diagnose the problem), you can request tc
do just that:

% t/SMOKE -order=rotate -times=1 foo/bar foo/tar

-order=rotate is used just to override the defawdrder=random since in this case we want to preserve
the order. We also speciffimes=1for the same reason (override the default which is 50).

You can override the number of srand() iterations to perform (read: how many times to randomize the
sequence), the number of times to repeat the tests (the default is 10) and the path to the file to use for
reports:

% t/SMOKE -times=5 -iterations=20 -report=../myreport.txt

Finally, any other options passed will be forwardetlT&ST as is.

3.4.10 RunTime Configuration Overriding

After the server is configured durimgake test or witht/TEST -config , it's possible to explicitly
override certain configuration parameters. The override-able parameters are listed when executing:

% t/TEST -help
Probably the most useful parameters are:
® -preamble

configuration directives to add at the beginnindpitypd.conf For example to turn the tracing on:
% t/TEST -preamble "PerlTrace all"

® -postamble

68 30 Jul 2004



Running and Developing Tests with the Apache::Test Framework 3.4.11 Request Generation and Response Options

configuration directives to add at the endhtipd.conf For example to load a certain Perl module:
% t/TEST -postamble "PerIModule MyDebugMode"
® -user
run as usenobody
% t/TEST -user nobody
® -port
run on a different port:
% t/TEST -port 8799
® -servername
run on a different server:
% t/TEST -servername test.example.com
e -httpd
configure an httpd other than the default (that apxs figures out):
% t/TEST -httpd ~/httpd-2.0/httpd
® -apxs
switch to another apxs:
% t/TEST -apxs ~/httpd-2.0-prefork/bin/apxs

For a complete list of override-able configuration parameters see the outfflEST -help

3.4.11| Request Generation and Response Options

We have mentioned already the most useful run-time options. Here are some other options that you may
find useful during testing.

® -ping
Ping the server to see whether it runs
% t/TEST -ping
Ping the server and wait until the server starts, report waiting time.

% t/TEST -ping=block
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This can be useful in conjunction witun-testsoption during debugging:

% t/TEST -ping=block -run-tests

normally, -run-testswill immediately quit if it detects that the server is not running, but with
-ping=blockin effect, it'll wait indefinitely for the server to start up.

® -head
Issue eHEADrequest. For example to requéssrver-info
% t/TEST -head /server-info
® -get
Request the body of a certain URL G&T
% t/TEST -get /server-info

If no URL is specified is used.

ALso you can issue GET request but to get only headers as a response (e.g. useful to just check
Content-length )

% t/TEST -head -get /server-info

GETURL with authentication credentials:

% t/TEST -get /server-info -username dougm -password domination
(please keep the password secret!)
® -post
Generate #0STrequest.

Read content tBOSTfrom string:

% t/TEST -post /TestApache__post -content 'name=dougm&company=covalent’

Read content tBOSTfrom STDIN:

% t/TEST -post /TestApache__post -content - < foo.txt

Generate a content body of 1024 bytes in length:

% t/TEST -post /TestApache__post -content x1024

The same but print only the response headers, e.g. useful to jusCadrgekt-length
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% t/TEST -post -head /TestApache__post -content x1024
® -header
Add headers to (-get|-post|-head) request:
% t/TEST -get -header X-Test=10 -header X-Host=example.com /server-info
® -ss|
Run all tests through mod_ssl:
% t/TEST -ssl
e -httpll
Run all tests with HTTP/1.KgepAlive ) requests:
% t/TEST -http11
® -proxy
Run all tests through mod_proxy:

% t/TEST -proxy

The debugging optionslebugand-breakpointare covered in tfje Debugging Tests section.

For a complete list of available switches see the outpit BST -help

3.4.12| Batch Mode

When running in the batch mode and redirec&TdPOUT this state is automagically detected andrnibe

color mode is turned on, under which the program generates a minimal output to make the log files useful.
If this doesn't work and you still get all the mess printed during the interactive run, set the
APACHE_TEST_NO_COLOR=hvironment variable.

3.5 |Setting Up Testing Environment

We will assume that you setup your testing environment even before you have started coding the project,
which is a very smart thing to do. Of course it'll take you more time upfront, but it'll will save you a lot of
time during the project developing and debugging stages| The extreme programming methodology says
that tests should be written before starting the code development.
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3.5.1{Know Your Target Environment

In the following demonstration and mostly through the whole document we assume that the test suite is
written for a module running under mod_perl 2.0. You may need to adjust the code and the configuration
files to the mod_perl 1.0 syntax, if you work with that generation of mod_perl. If your test suite needs to
work with both mod_perl generations refer to the porting to mod_perl 2.0 chapter. Of course it's quite
possible that what you test doesn’t have mod_perl at all, in which case, again, you will need to make
adjustments to work in the given environment.

3.5.2[Basic Testing Environment

So the first thing is to create a package and all the helper files, so later on we can distribute it on CPAN.
We are going to develop #&pache::Amazing module as an example.

% h2xs -AXn Apache::Amazing

Writing Apache/Amazing/Amazing.pm

Writing Apache/Amazing/Makefile.PL

Writing Apache/Amazing/README

Writing Apache/Amazing/test.pl

Writing Apache/Amazing/Changes
Writing Apache/Amazing/MANIFEST

h2xs is a nifty utility that gets installed together with Perl and helps us to create some of the files we will
need later.

However we are going to use a little bit different files layout, therefore we are going to move things
around a bit.

We want our module to live in th&pache-Amazindirectory, so we do:

% mv Apache/Amazing Apache-Amazing
% rmdir Apache

From now on thé\pache-Amazingdirectory is our working directory.
% cd Apache-Amazing

We don't need the&est.pl as we are going to create a whole testing environment:
% rm test.pl

We want our package to reside underlibalirectory, so later we will be able to do live testing, without
rerunningmake every time we change the code:

% mkdir lib

% mkdir lib/Apache
% mv Amazing.pm lib/Apache
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Now we adjust théib/Apache/Amazing.pto look like this:

#file:lib/Apache/Amazing.pm

#

T

package Apache::Amazing;

use strict;
use warnings;

use Apache::RequestRec ();
use Apache::RequestlO ();

$Apache::Amazing::VERSION ='0.01";

use Apache::Const -compile =>'OK’;

sub handler {
my $r = shift;
$r->content_type(‘text/plain’);
$r->print("Amazing!");
return Apache::OK;

}

1

__END__

... pod documentation goes here...

3.5.2 Basic Testing Environment

The only thing it does is setting thext/plainheader and responding witAmazing!".

Next adjust or create thakefile.PLfile:

#file:Makefile.PL
require 5.6.1;
use ExtUtils::MakeMaker;

use lib qw(../blib/lib lib );

use Apache::TestMM qw(test clean); #enable 'make test’

# prerequisites
my %require =

(

);
my @scripts = qw(t/TEST);

# accept the configs from command line

Apache:: TestMM::filter_args();

Apache::TestMM::generate_script(t/TEST’);

WriteMakefile(
NAME =>'Apache::Amazing’,

VERSION_FROM => 'lib/Apache/Amazing.pm’,

PREREQ_PM =>\%require,
clean =>{
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FILES => "@{ clean_files() }",

3
(%] >=5.005 ?
(ABSTRACT_FROM =>'lib/Apache/Amazing.pm’,
AUTHOR =>'Stas Bekman <stas (at) stason.org>’,

)10

),

);

sub clean_files {
return [@scripts];

}

Apache::TestMM will do a lot of thing for us, such as building a complete Makefile with priest’
and’clean’ targets, automatically convertingL andconf/*.in files and more.

As you see we specify a prerequisites hash #jiache::Tesin it, so if the package gets distributed on
CPAN, CPAN.pmshell will know to fetch and install this required package.

Next we create the test suite, which will reside intttieectory:

% mkdir t

First we creatd/TEST.PLwhich will be automatically converted intoTEST during perl Makefile.PL
stage:

#file:t: TEST.PL

use strict;
use warnings FATAL =>"all’;

use lib qw(lib);
use Apache::TestRunPerl ();

Apache:: TestRunPerl->new->run(@ARGV);

Assuming thaApache::Test s already installed on your system and Perl can find it. If not you should
tell Perl where to find it. For example you could add:

use lib gw(Apache-Test/lib);
to Y TEST.PL.if Apache::Test is located in a parallel directory.

As you can see we didn’t write the real path to the Perl executabié!peut . Whent/TESTis created
the correct path will be placed there automatically.

Next we need to prepare extra Apache configuration bits, which will resit®irt
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% mkdir t/conf

We create th&/conf/extra.conf.irfile which will be automatically converted inticonf/extra.conbefore
the server starts. If the file has any placeholders@kimcumentroot@ , these will be replaced with the
real values specific for the used server. In our case we put the following configuration bits into this file:

#file:t/conf/extra.conf.in
H

# this file will be Include-d by @ServerRoot@/httpd.conf

# where Apache::Amazing can be found
PerlSwitches -I@ServerRoot@!/../lib
# preload the module
PerIModule Apache::Amazing
<Location /test/amazing>
SetHandler modperl
PerlResponseHandler Apache::Amazing
</Location>

As you can see we just add a simple <Location> container and tell Apache that the namespace
ftest/amazinghould be handled b&pache::Amazing  module running as a mod_perl handler. Notice
that:

SetHandler modperl

is mod_perl 2.0 configuration, if you are running under mod_perl 1.0 use:

SetHandler perl-script
which also works for mod_perl 2.0.

Now we can create a simple test:
#file:t/basic.t

use strict;
use warnings FATAL =>"all’;

use Apache::Amazing;

use Apache::Test;

use Apache::TestUtil;

use Apache::TestRequest 'GET_BODY’;

plan tests => 2;
ok 1; # simple load test

my $url = '/test/amazing’;
my $data = GET_BODY $url;

ok t_cmp(
"Amazing!",
$data,

"basic test",

);
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Now create thREADMETile.

% touch README

Don't forget to put in the relevant information about your module, or arrandgextaltils::Make-
Maker::WriteMakefile() to do this for you with:

#file:Makefile.PL

WriteMakefile(
#...
dist =>{
PREOP => 'pod2text lib/Apache/Amazing.pm > $(DISTVNAME)/README’,

1
#..

);

in this caseREADMEwill be created from the documenation POD sectiori®iApache/Amazing.pntut
the file has to exists fanake disto succeed.

and finally we adjust or create thMANIFESTfile, so we can prepare a complete distribution. Therefore
we list all the files that should enter the distribution includingMiBdNIFESTfile itself:

#file:MANIFEST

lib/Apache/Amazing.pm
t/TEST.PL

t/basic.t
t/conf/extra.conf.in
Makefile.PL

Changes

README

MANIFEST

That's it. Now we can build the package. But we need to know the location apstie utility from the
installed httpd server. We pass its path as an optiblat@file.PL

% perl Makefile.PL -apxs ~/httpd/prefork/bin/apxs
% make
% make test

All tests successful.
Files=1, Tests=2, 1 wallclock secs (0.52 cusr + 0.02 csys = 0.54 CPU)

To install the package run:

% make install

Now we are ready to distribute the package on CPAN:

76 30 Jul 2004



Running and Developing Tests with the Apache::Test Framework 3.5.3 Extending Configuration Setup

% make dist

will create the package which can be immediately uploaded to CPAN. In this example the generated
source package with all the required files will be callgohche-Amazing-0.01.tar.gz

The only thing that we haven't done and hope that you will do is to write the POD sections for the
Apache::Amazing module, explaining how amazingly it works and how amazingly it can be deployed
by other users.

3.5.3| Extending Configuration Setuip

Sometimes you need to add exttpd.confconfiguration and perl startup specific to your project that
usesApache::Test . This can be accomplished by creating the desired files with an exteinsiothe
t/conf/directory and running:

panic% t/TEST -config

which for each file with the extensiom will create a new file, without this extension, convert any
template placeholders into real values and link it from the im#oal.conf The latter happens only if the
file have the following extensions:

® _conf.in
will add tot/conf/httpd.conf
Include foo.conf
® plin
will add tot/conf/httpd.conf
PerlRequire foo.pl
® other
other files with.in extension will be processed as well, but not linked fintid.conf
Files whose name matches the following pattern:
N.last\.(conf|pl).in$/
will be included very last ihttpd.conf

As mentioned before the converted files are created, any special token in them are getting replaced with
the appropriate values. For example the ta&ServerRoot@ will be replaced with the value defined by
theServerRoot directive, so you can write a file that does the following:

#file:my-extra.conf.in

PerlSwitches -I@ServerRoot@!/../lib
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and assuming that tt&erverRoots ~/modperl-2.0/t/whenmy-extra.confvill be created, it'll look like:
#file:my-extra.conf

PerlSwitches -I~/modperl-2.0/t/../lib

The valid tokens are defined #Apache::TestConfig::Usage and also can be seen in the output
of yTEST -help  ’s configuration optionsection. The tokens are case insensitive.

3.5.4| Special Configuration Files

Some of the files in th&#conf directory have a special meaning, since Apache::Test  framework
uses them for the minimal configuration setup. But they can be overriden:

e if the file t/conf/httpd.conf.inexists, it will be used instead of the default templateAflache/Test-
Config.pm).

e if the file t/conf/extra.conf.irexists, it will be used to generdfeonf/extra.confwith @variable@
substitutions.

e if the file t/conf/extra.congxists, it will be included bittpd.conf

e if the file t/conf/modperl_extra.péxists, it will be included bittpd.confas a mod_perl file (PerlRe-
quire).

3.5.5[ Inheriting from System-wide httpd.canf

Apache::Test tries to find a globahttpd.conffile and inherit its configuration when autogenerating
t/conf/httpd.confFor example it pickkoadModule directives.

It's possible to explicitly specify which file to inherit from using thétpd_conf option. For example
during the build:

% perl Makefile.PL -httpd_conf /path/to/httpd.conf

or during the configuration:

% t/TEST -conf -httpd_conf /path/to/httpd.conf

Certain projects need to have a control of what gets inherited. For example if your tgtpdatonf
includes a directive:

LoadModule apreq_module "/home/joe/apache2/modules/mod_apreq.so"

And you want to run the test suite fApache::Request 2.0, inheriting the above directive will load
the pre-installeanod_apreg.s@and not the newly built one, which is wrong. In such cases it's possible to
tell the test suite which modules shouldn’t be inheritated. In our exaAmalehe-Request has the
following code int/TEST.PL
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use base 'Apache::TestRun’;
$Apache::TestTrace::Level = 'debug’;
main::->new->run(@ARGV);

sub pre_configure {
my $self = shift;
# Don't load an installed mod_apreq
Apache:: TestConfig::autoconfig_skip_module_add(’'mod_apreq.c’);

}

it subclasse#\pache::TestRun  and overrides thpre_configuremethod, which excludes the module
mod_apreq.drom the list of inherited modules (notice that the extensiar).is

3.6 |Apache::Test Framework’s Architecture

AL "4

In the previous section we have written a basic test, which doesn’t do much. In the following sections we
will explain how to write more elaborate tests.

When you write the test for Apache, unless you want to test some static resource, like fetching a file,
usually you have to write a response handler and the corresponding test that will generate a request which
will exercise this response handler and verify that the response is as expected. From now we may call
these two parts as client and server parts of the test, or request and response parts of the test.

In some cases the response part of the test runs the test inside itself, so all it requires from the request par
of the test, is to generate the request and print out a complete response without doing anything else. In
such casefpache::Test can auto-generate the client part of the test for you.

3.6.1| Developing Response-only Part of a Test

If you write only a response part of the tégpache::Test  will automatically generate the correspond-

ing test part that will generated the response. In this case your test shoulokptintnot ok 2’ responses

as usual tests do. The autogenerated request part will receive the response and print them out automatically
completing thelest::Harness expectations.

The corresponding request part of the test is named just like the response part, using the following transla-
tion:

$response_test =~ s|t/[M]+/Test([M]+)/(.*).pmS|tA\LSI\E/$2.1];
so for example/response/TestApache/write.ffiecomest/apache/write.t

If we look at the autogenerated t&sipache/write,twe can see that it starts with the warning that it has

been autogenerated, so you won't attempt to change it. Then you can see the trace of the calls that gener:
ated this test, in case you want to figure out how the test was generated. And finally the test loads the
Apache::TestRequest module, imports th&ET shortcut and prints the response’s body if it was
successful. Otherwise it dies to flag the problem with the server side. The latter is done because there is
nothing on the client side, that tells the testing framework that things went wrong. Without it the test will
be skipped, and that’'s not what we want.
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use Apache:: TestRequest 'GET_BODY_ASSERT’;
print GET_BODY_ASSERT "/TestApache__write";

As you can see the request URI is autogenerated from the response test name:
$response_test =~ s|.*/([M]+)/(.*).pm$|/$1__$2|;
Sot/response/TestApache/write.fficomes/TestApache__ write

Now a simple response test may look like this:

#file:t/response/TestApache/write.pm
H.

H

package TestApache::write;

use strict;
use warnings FATAL =>all’;

use constant BUFSIZ => 512; #small for testing
use Apache::Const -compile =>'OK’;

sub handler {
my $r = shift;
$r->content_type('text/plain’);
$r->write("1..2\n");
$r->write("ok 1")
$r->write("not ok 2")
Apache::OK;
}
1
[F] Apache::Const  is mod_perl 2.0's package, if you test under 1.0, us@paehe::Constants
module instead [/F].

The configuration part for this test will be autogenerated byAgaehe:: Test  framework and added to
the autogenerated fitkconf/httpd.confvhenmake test  or t/TEST -configure is run. In our case
the following configuration section will be added:
<Location /TestApache__write>
SetHandler modperl

PerlResponseHandler TestApache::write
</Location>

You should remember to run:

% t/TEST -configure

so the configuration file will be re-generated when new tests are added.
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Also notice that if you manually add configuration #eocation>  path can't includé&’ characters in
the first segment, due to Apache security protection on WinFU platforms. So please make sure that you
don’t create entries like:

<Location /Foo::bar/>

You can includé’ characters in the further segments, so this is OK:

<Location /tests/Foo::bar/>

Of course if your code is not intended to run on WinFU you can ignore this detail.

3.6.2 | Developing Response and Request Parts of @ Test

But in most cases you want to write a two parts test where the client (request) parts generates various
requests and tests the responses.

It's possible that the client part tests a static file or some other feature that doesn’t require a dynamic
response. In this case, only the request part of the test should be written.

If you need to write the complete test, with two parts, you proceed just like in the previous section, but
now you write the client part of the test by yourself. It's quite easy, all you have to do is to generate
requests and check the response. So a typical test will look like this:

#file:t/apache/cool.t

use strict;
use warnings FATAL =>"all’;

use Apache::Test;
use Apache::TestUtil;
use Apache::TestRequest 'GET_BODY?;

plan tests => 1; # plan one test.
Apache::TestRequest::module('default’);

my $config = Apache::Test::config();
my $hostport = Apache::TestRequest::hostport($config) || ;
t_debug("connecting to $hostport");

my $received = GET_BODY "/TestApache__cool";
my $expected = "COOL";

ok t_cmp(
$expected,
$received,
"testing TestApache::cool",

);
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See theApache::TestUtil manpage for more info on the t_cmp() function (e.qg. it works with regexs
as well).

And the corresponding response part:

#file:t/response/TestApache/cool.pm
#H.

H

package TestApache::cool;

use strict;
use warnings FATAL =>"all’;

use Apache::Const -compile =>'OK’;

sub handler {
my $r = shift;
$r->content_type(‘text/plain’);

$r->write("COOL");
Apache::OK;

}

1

Again, remember to ruiTEST -clearbefore running the new test so the configuration will be created for
it.

As you can see the test generates a requésestApache__coolnd expects it to retuf€OOL". If we
run the test:

% .TEST t/apache/cool

We see:

apache/cool....ok
All tests successful.
Files=1, Tests=1, 1 wallclock secs (0.52 cusr + 0.02 csys = 0.54 CPU)

But if we run it in the debug (verbose) mode, we can actually see what we are testing, what was expected
and what was received:

apache/cool....1..1

# connecting to localhost:8529

# testing : testing TestApache::cool

# expected: COOL

# received: COOL

ok1

ok

All tests successful.

Files=1, Tests=1, 1 wallclock secs (0.49 cusr + 0.03 csys = 0.52 CPU)

So in case in our simple test we have received something differenCi@@i or nothing at all, we can
immediately see what's the problem.
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The name of the request part of the test is very importafspd€he::Test  cannot find the correspond-

ing test for the response part it'll automatically generate one and in this case it's probably not what you
want. Therefore when you choose the filename for the test, make sure to pick thpsahne: Test

will pick. So if the response part is nameftesponse/TestApache/cool.gihre request part should be
named/apache/cool.tSee the regular expression that does that in the previous section.

3.6.3| Developing Test Response Handlers jn C

If you need to exercise some C API and you don't have a Perl glue for it, you can still use
Apache::Test for the testing. It allows you to write response handlers in C and makes it easy to inte-
grate these with other Perl tests and use Perl for request part which will exercise the C module.

The C modules look just like standard Apache C modules, with a couple of differences to:
® a
help them fit into the test suite
e D
allow them to compile nicely with Apache 1.x or 2.x.

The httpd-test ASF project is a good example to look at. The C modules are located under:
httpd-test/perl-framework/c-modulesLook at c-modules/echo_post/echo_postiar a nice simple
examplemod_echo_post simply echos data thatiOSed to it.

The differences between vairous tests may be summarized as follows:

o |f the first line is:
#define HTTPD_TEST_REQUIRE_APACHE 1
or

#define HTTPD_TEST_REQUIRE_APACHE 2

then the test will be skipped unless the version matches. If a module is compatible with the version of
Apache used then it will be automatically compiled/@ESTwith -DAPACHElor -DAPACHE2s0
you can conditionally compile it to suit different httpd versions.

In additon to the single-digit form,

#define HTTPD_TEST_REQUIRE_APACHE 2.0.48

and

#define HTTPD_TEST_REQUIRE_APACHE 2.1
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are also supported, allowing for conditional compilation based on criteria similar to
have _min_apache_version()

e |[f there is a section bounded by:
#if CONFIG_FOR_HTTPD_TEST
#endif
in the.c file then that section will be inserted verbatim ititmnf/httpd.conby t/TEST

There is a certain amount of magic which hopefully allows most modules to be compiled for Apache 1.3
or Apache 2.0 without any conditional stuff. Replace XXX with the module name, for example echo_post
or random_chunk:

® You should:
#include "apache_httpd_test.h"
which should be preceded by an:

#define APACHE_HTTPD_TEST_HANDLER XXX_handler

apache_httpd_testpulls in a lot of required includes and defines some constants and types that are
not defined for Apache 1.3.

® The handler function should be:
static int XXX_handler(request_rec *r);

® At the end of the file should be an:
APACHE_HTTPD_TEST_MODULE(XXX)

where XXX is the same as thatAPACHE_HTTPD_TEST_HANDLERis will generate the hooks
and stuff.

3.6.4| Request and Response Methods

If you have LWP (libwww-perl) installed itsWP::UserAgent serves as an user agent in tests, other-
wise Apache::TestClient tries to emulate partial LWP functionality. So most of the LWP documen-
tation applies here, but tigache::Test  framework provides shortcuts that hide many details, making
the test writing a simple and swift task. Before using these shoApatshe::TestRequest should

be loaded, and its import() method will fetch the shortcuts into the caller namespace:

use Apache::TestRequest;

Request generation methods issue a request and return a responséldbjecResponse if LWP is
available). They are documented in tH€TP::Request::Common  manpage. The following methods
are available:
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e GET

Issues th&sETrequest. For example, issue a request and retrieve the response content:
$url = "$location?foo=1&bar=2";

$res = GET $url;
$str = $res->content;

To set request headers, supply them aftesthe , e.g.:
$res = GET $url, 'Content-type’ => 'text/html’;

e HEAD

Issues theHEADrequest. For example issue a request and check that the resfiinrgeist-types
text/plain

$url = "$location?foo=18&bar=2";

$res = HEAD $url;
ok $res->content_type() eq 'text/plain’;

e POST

Issues th&OSTrequest. For example:

$content = 'PARAM=%33’;
$res = POST $location, content => $content;

The second argument ®OSTcan be a reference to an array or a hash with key/value pairs to
emulate HTML <form>POSTing.

e PUT
Issues théUTrequest.
® OPTIONS
META: ???
These are two special methods added byApheche::Test  framework:
e UPLOAD

This special method allows to upload a file or a string which will look as an uploaded file to the
server. To upload a file use:

UPLOAD $location, filename => $filename;

You can add extra request headers as well:
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UPLOAD $location, filename => $filename, "X-Header-Test’ => 'Test’;

To upload a string as a file, use:
UPLOAD $location, content => 'some data’;
e UPLOAD_BODY
Retrieves the content from the response resulted from tdth@ADIt's equal to:
my $body = UPLOAD(@_)->content;
For example, this code retrieves the content of the response resulted from file upload request:
my $str = UPLOAD_BODY $location, filename => $filename;

Once the response object is returned, various response object methods can be applied to it. Probably the
most useful ones are:

$content = $res->content;
to retrieve the content fo the respose and:
$content_type = $res->header('Content-type’);
to retrieve specific headers.
Refer to theHTTP::Response manpage for a complete reference of these and other methods.

A few response retrieval shortcuts can be used to retrieve the wanted parts of the response. To apply these
simply add the shortcut name to one of the request shortcuts listed earlier. For example instead of retriev-
ing the content part of the response via:

$res = GET $url;
$str = $res->content;

simply use:
$str = GET_BODY $url;
e RC
returns theesponse codesquivalent to:
$res->code;

For example to test whether some URL is bogus:

use Apache::Const 'NOT_FOUND’;
ok GET_RC(/bogus_url) == NOT_FOUND;
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You usually need to import and u8pache::Const  constants for the response code comparisons,
rather then using codes’ corresponding numerical values directly. You can import groups of code as
well. For example:

use Apache::Const :common’;

Refer to theApache::Const  manpage for a complete reference. Also you may need tdRRe
and mod_perl constants, which resideAiRR::Const and ModPerl::Const modules respec-
tively.

e OK
tests whether the response was successful, equivalent to:
$res->is_success;
For example:
ok GET_OK '/foo’;
e STR
returns the response (both, headers and body) as a string and is equivalent to:
$res->as_string;
Mostly useful for debugging, for example:

use Apache::TestUtil;
t debug POST_STR 'ftest.pl’, content => 'foo’;

e HEAD
returns the headers part of the response as a multi-line string.

For example, this code dumps all the response headers:

use Apache::TestUtil;
t _debug GET_HEAD '/index.html’;

e BODY
returns the response body and is equivalent to:
$res->content;

For example, this code validates that the response’s body is the one that was expected:

use Apache::TestUtil;
ok GET_BODY/(/index.html’) eq $expect;

e BODY_ASSERT

30 Jul 2004 87



3.6.5 Other Request Generation helpers

Same as thBODYshortcut, but will assert if the request has failed. So for example if the test’s output
is generated on the server side, the client side may only need to print out what the server has sent and
we want it to report that the test has failed if the request has failed:

use Apache::TestUtil;
print GET_BODY_ASSERT “ffoo"

3.6.5| Other Request Generation helpers

META: these methods need documentation

Request part:

Apache::TestRequest::scheme(’http’); #force http for t/ TEST -ssl
Apache::TestRequest::module($module);

my $config = Apache::Test::config();

my $hostport = Apache::TestRequest::hostport($config);

Getting the request object? Apache::TestRequest::user_agent()

3.6.6 [ Starting Multiple Servefs

By default theApache::Test  framework sets up only a single server to test against.

In some cases you need to have more than one server. If this is the situation, you have to override the
maxclientsconfiguration directive, whose default is 1. Usually this is don&'BST.PL by subclassing

the parent test run class and overriding the new_test_config() method. For example if the parent class is
Apache::TestRunPerl , you can change yotfTEST.PL to be:

use strict;
use warnings FATAL =>"all’;

use lib "../lib"; # test against the source lib for easier dev
use lib map {("../blib/$_", "../../blib/$_")} qw(lib arch);

use Apache::TestRunPerl ();
package MyTest;
our @ISA = qw(Apache::TestRunPerl);
# subclass new_test_config to add some config vars which will be
# replaced in generated httpd.conf
sub new_test_config {
my $self = shift;

$self->{conf_opts}->{maxclients} = 2;

return $self->SUPER::new_test_config;

}

MyTest->new->run(@ARGV);
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3.6.7 | Multiple User Agents

By default theApache::Test  framework uses a single user agent which talks to the server (this is the
LWPuser agent, if you havyeWPinstalled). You almost never use this agent directly in the tests, but via
various wrappers. However if you need a second user agent you can clone these. For example:

my $ua2 = Apache::TestRequest::user_agent()->clone;

3.6.8| Hitting the Same Interpreter (Server Thread/Process Instance)

When a single instance of the server thread/process is running, all the tests go through the same server
However if theApache::Test  framework was configured to to run a few instances, two subsequent
sub-tests may not hit the same server instance. In certain tests (e.g. testing the closure eflREGINthe
blocks) it's important to make sure that a sequence of sub-tests are run against the same server instance
TheApache::Test  framework supports this internally.

Here is an example frododPerl::Registry closure tests. Using the counter closure problem under
ModPerl::Registry

#file:cgi-bin/closure.pl
#H

#lperl -w
print "Content-type: text/plain\r\n\rin";

# this is a closure (when compiled inside handler()):
my $counter = 0;
counter();

sub counter {
#warn "$$";
print ++$counter;

}

If this script get invoked twice in a row and we make sure that it gets executed by the same server
instance, the first time it'll return 1 and the second time 2. So here is the gist of the request part that makes
sure that its two subsequent requests hit the same server instance:

#file:closure.t

my $url = "/same_interp/cgi-bin/closure.pl";
my $same_interp = Apache::TestRequest::same_interp_tie($url);

# should be no closure effect, always returns 1
my $first = req($same_interp, $url);
my $second = req($same_interp, $url);
ok t_cmp(
1,
$first && $second && ($second - $first),
"the closure problem is there",
)i
sub req {
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my($same_interp, $url) = @_;

my $res = Apache::TestRequest::same_interp_do($same_interp,
\&GET, $url);

return $res ? $res->content : undef;

}

In this test we generate two requestgdgebin/closure.pland expect the returned value to increment for
each new request, because of the closure problem generdimtiBerl::Registry . Since we don't

know whether some other test has called this script already, we simply check whether the substraction of
the two subsequent requests’ outputs gives a value of 1.

The test starts by requesting the server to tie a single instance to all requests made with a certain identifier.
This is done using the same_interp_tie() function which returns a unique server instance’s indentifier.
From now on any requests made through same_interp_do() and supplying this indentifier as the first argu-
ment will be served by the same server instance. The second argument to same_interp_do() is the methoc
to use for generating the request and the third is the URL to use. Extra arguments can be supplied if
needed by the request generation method (e.g. headers).

This technique works for testing purposes where we know that we have just a few server instances. What
happens internally is when same_interp_tie() is called the server instance that served it returns its unique
UUID, so when we want to hit the same server instance in subsequent requests we generate the same
request until we learn that we are being served by the server instance that we want. This magic is done by
using a fixup handler which retur@Konly if it sees that its unique id matches. As you understand this
technique would be very inefficient in production with many server instances.

3.7 |Writing Tests

All the communications between tests arest::Harness which executes them is done via STDOUT.

l.e. whatever tests want to report they do by printing something to STDOUT. If a test wants to print some
debug comment it should do it starting on a separate line, and each debug line should starTwéth
t_debug() function from thApache::TestUtil package should be used for that purpose.

3.7.1| Defining How Many Sub-Tests Are to Be Run

Before sub-tests of a certain test can be run it has to declare how many sub-tests it is going to run. In some
cases the test may decide to skip some of its sub-tests or not to run any at all. Therefore the first thing the
test has to print is:

1..M\n

where M is a positive integer. So if the test plans to run 5 sub-tests it should do:

print "1..5\n";

In Apache::Test this is done as follows:
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use Apache::Test;
plan tests => 5;

3.7.2| Skipping a Whole Test

Sometimes when the test cannot be run, because certain prerequisites are missing. To tell
Test::Harness that the whole test is to be skipped do:

print "1..0 # skipped because of foo is missing\n";

The optional comment afte## skipped  will be used as a reason for test's skipping. Under
Apache::Test the optional last argument to the plan() function can be used to define prerequisites and
skip the test:

use Apache::Test;
plan tests => 5, $test_skipping_prerequisites;

This last argument can be:
® aSCALAR
the test is skipped if the scalar has a false value. For example:
plan tests => 5, 0;
But this won't hint the reason for skipping therefore it's better tchase() :

plan tests => 5,
have 'LWP’,
{"not Win32" => sub { $"O eq 'MSWin32'} };

® an ARRAY reference

have_module() is called for each value in this array. The test is skipped if have_module() returns
false (which happens when at least one C or Perl module from the list cannot be found). For example:

plan tests => 5, [qw(mod_index mod_mime)];

® a CODE reference

the tests will be skipped if the function returns a false value. For example:

plan tests => 5, \&have_Iwp;
the test will be skipped if LWP is not available
There is a number of useful functions whose return value can be used as a last argument for plan():

® have_module()
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92

have _module() tests for presense of Perl modules or C modalkst It accepts a list of modules or
a reference to the list. If at least one of the modules is not found it returns a false value, otherwise it
returns a true value. For example:

plan tests => 5, have_module gw(Chatbot::Eliza CGI mod_proxy);

will skip the whole test unless both Perl moduldsatbot::Eliza andCGI and the C module
mod_proxy.a@re available.

have_min_module_version()
Used to require a minimum version of a module
For example:
plan tests => 5, have_min_module_version(CGIl => 2.81);
requiresCGl.pm version 2.81 or higher.
Currently works only for perl modules.
have()
have() called as a last argument of plan() can impose multiple requirements at once.

have()’s arguments can include scalars, which are passed to have_module(), and hash references. If
hash references are used, the keys, are strings, containing a reason for a failure to satisfy this particu-
lar entry, the valuees are the condition, which are satisfaction if they return true. If the value is a
scalar it's used as is. If the value is a code reference, it gets executed at the time of check and its
return value is used to check the condition. If the condition check fails, the provided (in a key) reason
is used to tell user why the test was skipped.

For example:

plan tests => 5,
have 'LWP’,
{"perl >=5.8.0 is required" => ($] >= 5.008) 1
{ "not Win32" => sub { $"O eq 'MSWin32' },
"foo is disabled" =>\&is_foo_enabled,
}

‘cgid’;

In this example, we require the presense oLiv®Perl modulemod_cgid , that we run under perl
>=5.7.3 on Win32, and th&_foo_enabled returns true. If any of the requirements from this
list fail, the test will be skipped and each failed requiremnt will print a reason for its failure.

have_perl()

have_perl('foo’) checks whether the value$@¥onfig{foo} or $Config{usefoo} is equal to
‘define’. For example:

30 Jul 2004



Running and Developing Tests with the Apache::Test Framework 3.7.2 Skipping a Whole Test

plan tests => 2, have_perl 'ithreads’;

if Perl wasn't compiled with-Duseithreads the condition will be false and the test will be
skipped.

Also it checks for Perl extensions. For example:

plan tests => 5, have_perl 'iolayers’;
tests whethePerllO is available.
® have_min_perl_version()
Used to require a minimum version of Perl.

For example:

plan tests => 5, have_min_perl_version("5.008001");
requires Perl 5.8.1 or higher.
® have_threads()

have_threads checks whether whether threads are supported by both Apache and Perl.
plan tests => 2, have_threads;

® under_construction()

this is just a shortcut to skip the test while printing:

"skipped: this test is under construction”;

For example:
plan tests => 2, under_construction;

® have_lwp()
Tests whether the Perl module LWP is installed.
® have httpll()

Tries to tell LWP that sub-tests need to be run under HTTP 1.1 protocol. Fails if the installed version
of LWP is not capable of doing that.

® have_cqgi()

tests whether mod_cgi or mod_cgid is available.

30 Jul 2004 93



3.7.3 Skipping Numerous Tests

® have_ apache()

tests for a specific generation of httpd. For example:

plan tests => 2, have_apache 2;

will skip the test if not run under the 2nd Apache generation (httpd-2.x.xx).

plan tests => 2, have_apache 1,
will skip the test if not run under the 1st Apache generation (apache-1.3.xx).
® have_min_apache_version

Used to require a minimum version of Apache. For example:

plan tests => 5, have_min_apache_version("2.0.40");
requires Apache 2.0.40 or higher.
® have_apache_version
Used to require a specific version of Apache.

For example:

plan tests => 5, have_apache_version("2.0.40");

requires Apache 2.0.40.

3.7.3| Skipping Numerous Tests

Just like you can telApache::Test  to run only specific tests, you can tell it to run all but a few tests.

If all files in a directoryt/foo should be skipped, create:
#file:t/foo/all.t

print "1..0\n";

Alternatively you can specify which tests should be skipped from a singtéSiéP. This file includes a
list of tests to be skipped. You can include comments starting#athid you can use thiewildcharacter
for multiply files matching.

For example if in mod_perl 2.0 test suite we create the following file:
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#file:t/SKIP

# skip all files in protocol
protocol

# skip basic cgi test
modules/cgi.t

# skip all filter/input_* files
filter/input*.t

In our example the first pattern specifies the directory namotcol since we want to skip all tests in it.

But since the skipping is done based on matching the skip patterns from t/SKIP against a list of potential
tests to be run, some other tests may be skipped as well if they match the pattern. Therefore it's safer to
use a pattern like this:

protocol/*.t

The second pattern skips a single tasdules/cgi.tNote that you shouldn’t specify the leadiAgThe.t
extension is optional, so you can tell:

# skip basic cgi test
modules/cgi

The last pattern tell8pache::Test  to skip all the tests starting wifitter/input.

3.7.4| Reporting a Success or a Failure of Sub-tests

After printing the number of planned sub-tests, and assuming that the test is not skipped, the tests is
running its sub-tests and each sub-test is expected to report its success or failure byogramtivgg ok
respectively followed by its sequential number and a new line. For example:

print "ok 1\n";
print "not ok 2\n";
print "ok 3\n";

In Apache::Test this is done using the ok() function which priotsif its argument is a true value,
otherwise it printsiot ok In addition it keeps track of how many times it was called, and every time it
prints an incremental number, therefore you can move sub-tests around without needing to remember to
adjust sub-test’s sequential number, since now you don’t need them at all. For example this test snippet:

use Apache::Test;

use Apache::TestUtil;

plan tests => 3;

ok "success";

t_debug("expecting to fail next test");
ok "™;

ok 0;

will print:

30 Jul 2004 95



3.7.5 Skipping Sub-tests

1.3

ok 1

# expecting to fail next test
not ok 2

not ok 3

Most of the sub-tests perform one of the following things:
® test whether some variable is defined:
ok defined $object;
® test whether some variable is a true value:
ok $value;
or a false value:
ok I$value;
® test whether a received from somewhere value is equal to an expected value:

$expected = "a good value";
$received = get_value();
ok defined $received && $received eq $expected;

3.7.5| Skipping Sub-tests

If the standard output line contains the substfir&kip(with variations in spacing and case) afikior ok
NUMBER it is counted as a skipped te$est::Harness reports the text aftett Skip\S*\s+as a
reason for skipping. So you can count a sub-test as a skipped as follows:

print "ok 3 # Skip for some reason\n";

or using theApache::Test ’s skip() function which works similarly to ok():

skip $should_skip, $test_me;

so if $should_skip s true, the test will be reported as skipped. The second argument is the one that’s
sent to ok(), so i$should_skip s true, a normal ok() sub-test is run. The following example represent
four possible outcomes of using the skip() function:

skip_subtest_1.t

use Apache::Test;
plan tests => 4;

my $ok =1,
my $not_ok = 0;

my $should_skip = "foo is missing";

skip $should_skip, $ok;
skip $should_skip, $not_ok;
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$should_skip =";
skip $should_skip, $ok;
skip $should_skip, $not_ok;

now we run the test:

% .Jt/TEST -run-tests -verbose skip_subtest_1

skip_subtest_1....1..4

ok 1 # skip foo is missing

ok 2 # skip foo is missing

ok 3

not ok 4

# Failed test 4 in skip_subtest_1.t at line 13

Failed 1/1 test scripts, 0.00% okay. 1/4 subtests failed, 75.00% okay.

As you can see sinckshould_skip  had a true value, the first two sub-tests were explicitly skipped
(using $should_skip as a reason), so the second argument to skip didn’'t matter. In the last two
sub-testsbshould_skip ~ had a false value therefore the second argument was passed to the ok() func-
tion. Basically the following code:

$should_skip = ;
skip $should_skip, $ok;
skip $should_skip, $not_ok;

is equivalent to:

ok $ok;
ok $not_ok;

However if you want to use cmp() or some other function call in the argument®k@ that won't
quite work since the function will be always called no matter whether the first argument will evaluate to a
true or a false value. For example, if you had a function:

ok t_cmp($expected, $received, Scomment);

and now you want to run this sub-test if moddlETP::Date is available, changing it to:

my $should_skip = eval { require HTTP::Date } ? ™ : "missing HTTP::Date";
skip $should_skip, t_cmp($expected, $received, $comment);

will still runt_cmp() even ifHTTP::Date is not available. Therefore it's probably better to code it in
this way:

if (eval {require HTTP::Date}) {
ok t_cmp($expected, $received, $comment);

}

else {
skip "Skip HTTP::Date not found";

}
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3.7.6| Running only Selected Sub-tests

Apache::Test  also allows to write tests in such a way that only selected sub-tests will be run. The test
simply needs to switch from using ok() to sok(). Where the argument to sok() is a CODE reference or a
BLOCK whose return value will be passed to ok(). If sub-tests are specified on the command line only
those will be run/passed to ok(), the rest will be skipped. If no sub-tests are specified, sok() works just like
ok(). For example, you can write this test:

#file:skip_subtest_2.t

use Apache::Test;
plan tests => 4;
sok {1};

sok {0};

sok sub {'true’};
sok sub {"};

and then ask to run only sub-tests 1 and 3 and to skip the rest.

% .Jt/TEST -verbose skip_subtest 21 3
skip_subtest_2....1..4

ok 1

ok 2 # skip skipping this subtest

ok 3

ok 4 # skip skipping this subtest

ok, 2/4 skipped: skipping this subtest
All tests successful, 2 subtests skipped.

Only the sub-tests 1 and 3 get executed.

A range of sub-tests to run can be given using the Perl’s range operand:

% .Jt/TEST -verbose skip_subtest_2 2..4

skip_subtest_2....1..4

ok 1 # skip askipping this subtest

not ok 2

# Failed test 2

ok 3

not ok 4

# Failed test 4

Failed 1/1 test scripts, 0.00% okay. 2/4 subtests failed, 50.00% okay.

In this run, only the first sub-test gets executed.

3.7.7| Todo Sub-tests

In a safe fashion to skipping specific sub-tests, it's possible to declare some subttekisTdss distinc-

tion is useful when we know that some sub-test is failing but for some reason we want to flag it as a todo
sub-test and not as a broken tdsst::Harness recognizegodo sub-tests if the standard output line
contains the substring TODOafternot okor not ok NUMBERand is counted as a todo sub-test. The text
afterwards is the explanation of the thing that has to be done before this sub-test will succeed. For
example:
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print "not ok 42 # TODO not implemented\n";

In Apache::Test  this can be done with passing a reference to a list of sub-tests numbers that should be
marked agodo sub-test:

plan tests => 7, todo => [3, 6];

In this example sub-tests 3 and 6 will be marketdssub-tests.

3.7.8| Making it Easy to Deblg

Ideally we want all the tests to pass, reporting minimum noise or none at all. But when some sub-tests falil
we want to know the reason for their failure. If you are a developer you can dive into the code and easily
find out what's the problem, but when you have a user who has a problem with the test suite it'll make his
and your life much easier if you make it easy for the user to report you the exact problem.

Usually this is done by printing the comment of what the sub-test does, what is the expected value and
what's the received value. This is a good example of debug friendly sub-test:

#file:debug_comments.t

use Apache::Test;
use Apache::TestUtil;
plan tests => 1;

t_debug("testing feature foo");

$expected = "a good value";

$received = "a bad value";

t_debug("expected: $expected”);
t_debug("received: $received");

ok defined $received && $received eq $expected,;

If in this examplebreceived  gets assigned bad valuestring, the test will print the following:

% t/TEST debug_comments
debug_comments....FAILED test 1

No debug help here, since in a hon-verbose mode the debug comments aren't printed. If we run the same
test using the verbose mode, enabled wighbose

% t/TEST -verbose debug_comments
debug_comments....1..1

# testing feature foo

# expected: a good value

# received: a bad value

not ok 1

we can see exactly what's the problem, by visual examinination of the expected and received values.

It's true that adding a few print statements for each sub tests is cumbersome, and adds a lot of noise, when
you could just tell:
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ok "a good value" eq "a bad value";

but no fearApache::TestUtil comes to help. The function t_cmp() does all the work for you:

use Apache::Test;
use Apache::TestUtil;
ok t_cmp(
"a good value",
"a bad value",
"testing feature foo");

t_cmp() will handleundef ’ined values as well, so you can do:

my $expected;
ok t_cmp(undef, $expected, "should be undef");

Finally you can use t_cmp() for regex comparisons. This feature is mostly useful when there may be more
than one valid expected value, which can be described with regex. For example this can be useful to
inspect the value gi@when eval() is expected to fail:

eval {foo();}

if ($@) {
ok t_cmp(gr/"expecting foo/, $@, “func eval");

}
which is the same as:

eval {foo();}
if (@) {

t_debug("func eval);

ok $@ =~ /"expecting foo/ ? 1 : 0;
}

3.7.9| Tie-ing STDOUT to a Response Handler Ohject

It's possible to run the sub-tests in the response handler, and simply return them as a response to the clien
which in turn will print them out. Unfortunately in this case you cannot use ok() and other functions, since
they print and don’t return the results, therefore you have to do it manually. For example:

sub handler {
my $r = shift;

$r->print("1..2\n");
$r->print("ok 1\n");
$r->print("not ok 2\n");

return Apache::OK;
}

now the client should print the response to STDOUTT&st::Harness processing.
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If the response handler is configured as:

SetHandler perl-script

STDOUTis already tied to the request obj&ct Therefore you can now rewrite the handler as:

use Apache::Test;
sub handler {
my $r = shift;

Apache::Test::test_pm_refresh();
plan tests => 2;

ok "true";

ok ";

return Apache::OK;
}

However to be on the safe side you also have to call Apache::Test::test_ pm_refresh() allowing plan() and
friends to be called more than once per-process.

Under different settingSTDOUTIs not tied to the request object. If the first argument to plan() is an
object, such as aApache::RequestRec  object, STDOUTwiIll be tied to it. TheTest.om global
state will also be refreshed by calliAgache::Test::test_ pm_refresh . For example:
use Apache::Test;
sub handler {
my $r = shift;
plan $r, tests => 2;
ok "true";
ok ™;

return Apache::OK;
}

Yet another alternative to handling the test framework printing inside response handler is to use
Apache::TestToString class.

TheApache::TestToString class is used to captufest.pm output into a string. Example:
use Apache::Test;
sub handler {
my $r = shift;
Apache:: TestToString->start;
plan tests => 2;
ok "true";
Ok un;

my $output = Apache::TestToString->finish;
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$r->print($output);

return Apache::OK;
}

In this exampleApache::TestToString intercepts and buffers all the output frdrast.pm and

can be retrieved with its finish() method. Which then can be printed to the client in one shot. Internally it
calls Apache::Test::itest pm_refresh() to make sure plan(), ok() and other functions() will work correctly
more than one test is running under the same interpreter.

3.7.10| Helper Functions

Apache::TestUtil provides other helper functions, useful for writing tests, not mentioned in this
tutorial:

t_cmp()

t_debug()

t_append_file()

t_write_file()

t_open_file()

t_mkdir()

t_rmtree()

t_is_equal()

t_write_perl_script()
t_write_shell_script()

t_chown()
t_server_log_error_is_expected()
t_server_log_warn_is_expected()
t_client_log_error_is_expected()>
t_client_log_warn_is_expected()>

See theApache: : Test Ut i | manpage for more information.

3.7.11| Auto Configuration

If the test is comprised only from the request part, you have to manually configure the targets you are
going to use. This is usually donetloonf/extra.conf.in

If your tests are comprised from the request and responseAgaithe::Test  automatically adds the
configuration section for each response handler it finds. For example for the response handler:

package TestResponse::nice;
... Some code
1

it will put into t/conf/httpd.conf
<Location /TestResponse__nice>
SetHandler modperl

PerlResponseHandler TestResponse::nice
</Location>
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If you want to add some extra configuration directives, use tBATA _ section, as in this example:

package TestResponse::nice;
... some code

1;

__DATA__

PerlSetVar Foo Bar

These directives will be wrapped into theocation>  section and placed intéconf/httpd.conf

<Location /TestResponse__ nice>
SetHandler modperl
PerlResponseHandler TestResponse::nice
PerlSetVar Foo Bar

</Location>

This autoconfiguration feature was added to:

simplify (less lines) test configuration.
® ensure unique namespace for <Location ...>’s.

force <Location ...> names to be consistent.

® prevent clashes within main configuration.

3.7.11.1| Forcing Configuration Sections into the Top LeVel

If some directives are supposed to go to the base configuration, i.e. not to be automatically wrapped into
<Location> block, you should use a speciBase>..</Base> block:

_ DATA__
<Base>
PerlSetVar Config ServerConfig
<Base>
PerlSetVar Config LocalConfig

Now the autogenerated section will look like this:

PerlSetVar Config ServerConfig

<Location /TestResponse__ nice>
SetHandler modperl
PerlResponseHandler TestResponse::nice
PerlSetVar Config LocalConfig

</Location>

As you can see theBase>..</Base> block has gone. As you can imagine this block was added to
support our virtue of laziness, since most tests don’t need to add directives to the base configuration and
we want to keep the configuration sections in tests to a minimum and let Perl do the rest of the job for us.
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3.7.11.2| Bypassing Auto-Configuration

In more complicated cases, usually when virtual hosts containers are involved, the auto-configuration
might stand in a way and you will simply want to bypass it. If that's the case, put the configuration inside
the<NoAutoConfig> ..</NoAutoConfig>  container. For example:

<NoAutoConfig>
<VirtualHost TestPreConnection::note>
PerlPreConnectionHandler TestPreConnection::note

<Location /TestPreConnection__note>
SetHandler modperl
PerlResponseHandler TestPreConnection::note::response
</Location>
</VirtualHost>
</NoAutoConfig>

Notice, that the internal sections will be still parsed, tokenar@will be substituted an¥irtual-
Host sections will be rewritten with an automatically assigned port numbe8eamnérName .

3.7.11.3| Virtual Host$

Apache::Test automatically assigns an unused port for the virtual host configuration. Just make sure

that you use the package name in the place where you usually speadthame:porvalue. For example
for the following package:

#file:MyApacheTest/Foo.pm

#

kes

package MyApacheTest::Foo;

1

__END__

<VirtualHost MyApacheTest::Foo>
<Location /test_foo>

</Location>
</VirtualHost>

After running:

% t/TEST -conf

Check the auto-generateftonf/httpd.confand you will find what port was assigned. Of course it can
change when more tests which require a special virtual host are used.

Now in the request script, you can figure out what port that virtual host was assigned, using the package
name. For example:
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#file:test_foo.t

use Apache:: TestRequest;

my $module = "MyApacheTest::Foo;";

my $config = Apache::Test::config();
Apache::TestRequest::module($module);

my $hostport = Apache::TestRequest::hostport($config);

print GET_BODY_ASSERT "http://$hostport/test_foo";

3.7.11.4| Running Pre-Configuration Code

Sometimes you need to setup things for the test. This usually includes creating directories and files, and
populating the latter with some data, which will be used at request time. Instead of performing that opera-
tion in the client script every time a test is run, it's usually better to do it once when the server is config-
ured. If you wish to run such a code, all you have to do is to add a special subroutine
APACHE_TEST_CONFIGURIE the response package (assuming that that response package exists).
When server is configured TEST -conf ) it scans all the response packages for that subroutine and if
found runs it.

APACHE_TEST_CONFIGUR&ccepts two arguments: the package name of the file this subroutine is
defined in and thépache::TestConfig configuration object.

Here is an example of a package that uses such a subroutine:
package TestDirective::perimodule;

use strict;
use warnings FATAL =>"all’;

use Apache::Test ();

use Apache::RequestRec ();

use Apache::RequestlO ();

use File::Spec::Functions qw(catfile);

use Apache::Const -compile =>"'OK’;

sub handler {
my $r = shift;

$r->content_type('text/plain’);
$r->puts($ApacheTest::PerlModuleTest::MAGIC || 7);

Apache::OK;
}

sub APACHE_TEST_CONFIGURE {
my ($class, $self) = @_;

my $vars = $self->{vars};
my $target_dir = catfile $vars->{documentroot}, 'testdirective’;
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my $magic = _ PACKAGE__;

my $content = <<EOF;
package ApacheTest::PerlModuleTest;
\$ApacheTest::PerIModuleTest::MAGIC = "$magic’;
1;
EOF

my $file = catfile $target_dir,

‘perimodule-vh’, 'ApacheTest’, 'PerIModuleTest.pm’;
$self->writefile($file, $content, 1);

}
1

In this example’s function a directory is created. Then a file with some perl code as a content is created.

3.7.11.5| Controlling the Configuration Ordef

Sometimes it's important in which order the configuration section of each response package is inserted.
Apache::Test  controls the insertion order using a special toRE&ACHE_TEST_CONFIG_ORDER

To decide on the configuration insertion ordspache::Test  scans all response packages and tries to
match the following pattern:

IAPACHE_TEST_CONFIG_ORDER\s+([+-]?\d+)/

S0 you can assign any integer number (positive or negative). If the match fails, it's assumed that the
token’s value is 0. Next a simple numerical search is performed and those configuration sections with
lower token value are inserted first.

It's not specified how sections with the same token value are ordered. This usually depends on the order
the files were read from the disk, which may vary from machine to machine and shouldn’t be relied upon.

As already mentioned by default all configuration sections have a token whose value is 0, meaning that
their ordering is unimportant. Now if you want to make sure that some section is inserted first, assign to it
a negative number, e.g.:

# APACHE_TEST_CONFIG_ORDER -150

Now if a new test is added and it has to be the first, add to this new test a token with a negative value
whose absolute value is higher thab0 , e.g.:

# APACHE_TEST_CONFIG_ORDER -151
or

# APACHE_TEST_CONFIG_ORDER -500

Decide how big the gaps should be by thinking ahead. This is similar to the Basic language line numbering
;) In any case, you can always adjust other tests’ token if you need to squeeze a number between two
consequent integers.
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If on the other hand you want to ensure that some test is configured last, use the highest positive number,
e.g.:

# APACHE_TEST_CONFIG_ORDER 100

If some other test needs to be configured just before the one we just inserted, assign a token with a lower
value, e.g.:

# APACHE_TEST_CONFIG_ORDER 99

3.7.12| Threaded versus Non-threaded Perl Test's Compatibility

Since the tests are supposed to run properly under non-threaded and threaded perl, you have to worry to
enclose the threaded perl specific configuration bits in:

<IfDefine PERL_USEITHREADS>
... configuration bits
</IfDefine>

Apache::Test  will start the server with -DPERL_USEITHREADS if the Perl is ithreaded.

For exampldPerlOptions +Parent is valid only for the threaded perl, therefore you have to write:

<IfDefine PERL_USEITHREADS>
# a new interpreter pool
PerlOptions +Parent
</IfDefine>

Just like the configuration, the test's code has to work for both versions as well. Therefore you should
wrap the code specific to the threaded perl into:

if (have_perl 'ithreads’){
# ithread specific code

}

which is essentially does a lookup in $Config{useithreads}.

3.7.13| Retrieving the Server Configuration Data

The server configuration data can be retrieved and used in the tests via the configuration object:

use Apache::Test;
my $cfg = Apache::Test::config();

3.7.13.1| Module Magic Number

The following code retrieves the major and minor MMN numbers.
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my $cfg = Apache::Test::config();
my $info = $cfg->{httpd_info};

my $major = $info->{MODULE_MAGIC_NUMBER_MAJORY};
my $minor = $info->{MODULE_MAGIC_NUMBER_MINOR};

print "major=$major, minor=$minor\n";
For example for MMN20011218:0 , this code prints:

major=20011218, minor=0

3.8 |Debugging Tests

Sometimes your tests won't run properly or even worse will segfault. There are cases where it's possible
to debug broken tests with simple print statements but usually it's very time consuming and ineffective.

Therefore it's a good idea to get yourself familiar with Perl and C debuggers, and this knowledge will save

you a lot of time and grief in a long run.

3.8.1|Under C debugger

mod_perl-2.0 provides built in 'make test’ debug facility. So in case you get a core dump during make
test, or just for fun, run in one shell:

% t/TEST -debug

in another shell:

% t/TEST -run-tests

then the-debugshell will have ggdb) prompt, typewvhere for stacktrace:

(gdb) where

You can change the default debugger by supplying the name of the debugger as an argueieng to
E.g. to run the server undedd :

% .Jt/TEST -debug=ddd
META: list supported debuggers

If you debug mod_perl internals you can set the breakpoints usinrgrerekpointoption, which can be
repeated as many times as needed. When you set at least one breakpoint, the server will start running till it
meets theap_run_pre_configoreakpoint. At this point we can set the breakpoint for the mod_perl code,
something we cannot do earlier if mod_perl was built as DSO. For example:

% .MTEST -debug -breakpoint=modperl_cmd_switches \
-breakpoint=modperl_cmd_options
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will set themodperl_cmd_switchesxdmodperl_cmd_optionsreakpoints and run the debugger.

If you want to tell the debugger to jump to the start of the mod_perl code you may run:

% .Jt/TEST -debug -breakpoint=modperl_hook_init

In fact-breakpointautomatically turns on the debug mode, so you can run:

% .Jt/TEST -breakpoint=modperl_hook_init

3.8.2 | Under Perl debuggler

When the Perl code misbehaves it's the best to run it under the Perl debugger. Normally started as:

% perl -debug program.pl

the flow control gets passed to the Perl debugger, which allows you to run the program in single steps and
examine its states and variables after every executed statement. Of course you can set up breakpoints an
watches to skip irrelevant code sections and watch after certain variablgeridabugand theperldeb-

tut manpages are covering the Perl debugger in fine details.

The Apache::Test  framework extends the Perl debugger and plugsiPs debug features, so you
can debug the requests. Let's take agstiche/readrom mod_perl 2.0 and present the features as we go:

META: to be completed

run .t test under the perl debugger
% t/TEST -debug perl t/modules/access.t

run .t test under the perl debugger (nonstop mode, output to t/logs/perldb.out)
% t/TEST -debug perl=nostop t/modules/access.t

turn on -v and LWP trace (1 is the default) mode in Apache::TestRequest
% t/TEST -debug lwp t/modules/access.t

turn on -v and LWP trace mode (level 2) in Apache::TestRequest

% t/TEST -debug lwp=2 t/modules/access.t

3.8.3[Tracing

To get Start the server under strace(1):

% t/TEST -debug strace
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The output goes ttflogs/strace.log

Now in a second terminal run:

% t/TEST -run-tests
Beware that/logs/strace.logs going to be very big.

META: can we provide strace(1) opts if we want to see only certain syscalls?

3.9 |Using Apache::Test to Speed up Project Development

When developing a project, as the code is written or modified it is desirable to test it at the same time. If
you write tests as you code, or even before you code, Apache::Test can speed up the modify-test code
development cycle. The idea is to start the server once and then run the tests without restarting it, and
make the server reload the modified modules behind the scenes. This of course works only if you modify
plain perl modules. If you develop XS/C components, you have no choice but to restart the server before
you want to test the modified code.

First of all, your perl modules need to reside undetithdirectory, the same way they resideblib/lib.

In the section Basic Testing Environnent we've already arranged for thandging.pnresides in the
top-level directory, it's not possible to performquire Apache::Amazing’ . Only after running

make, the file will be moved tdlib/lib/Apache/Amazing.pnwhich is when we can load it. But you don't

want to runmake every time you change the file. It's both annoying and error-prone, since at times you'd
do some change, try to verify it and it will appear to be wrong, and you will try to understand why,
whereas in reality you just forgot to rumake and the server was testing against the old unmodified
version inblib/lib . Of you course if you always runake test it'll always do the right thing, but

it's not the most effecient way to undertake when you want to test a specific test and you do it every few
seconds.

The following scenario will make you a much happier Perl developer.

First, we need to instruct Apache::Test to mod@yNGC which we could do it'conf/modperl_extra.pbr
t/conf/extra.conf.inbut the problem is that you may not want to keep that change in the released package.
There is a better way, if the environment variahlPACHE_TEST_LIVE_DEVs set to a true value,
Apache::Test  will automatically add théb/ directory if it exists. Executing:

% APACHE_TEST_LIVE_DEV=1 t/TEST -configure

will add code to addpath/to/Apache-Amazing/lilb @INCin t/conf/modperl_inc.pl This technique is
convenient since you don’t need to modify your code to include that directory.

Second, we need to configure mod_perl to Apache::Reload  to automatically reload the module
when it's changed, by adding following configuration directivegdonf/extra.conf.in

PerIModule Apache::Reload

PerlinitHandler Apache::Reload

PerlSetVar ReloadAll Off

PerlSetVar ReloadModules "Apache::Amazing"
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(For more information abouipache::Reload , depending on the used mod_perl generation, refer to
the mod_perl 1.0 documentation or #ygache::Reload = manpage for mod_perl 2.0.)

now we execute:

% APACHE_TEST_LIVE_DEV=1 tYTEST -configure

which will generateé/conf/extra.confind start the server:

% t/TEST -start

from now on, we can modiffxpache/Amazing.preind repeatedly run:

% t/TEST -run basic

without restarting the server.

3.10 | Writing Tests Methodology

META: to be completed

3.10.1| When Tests Should Be Written

® A New feature is Added

Every time a new feature is added new tests should be added to cover the new feature.
® A Bug is Reported

Every time a bug gets reported, before you even attempt to fix the bug, write a test that exposes the
bug. This will make much easier for you to test whether your fix actually fixes the bug.

Now fix the bug and make sure that test passes ok.

It's possible that a few tests can be written to expose the same bug. Write them all -- the more tests
you have the less chances are that there is a bug in your code.

If the person reporting the bug is a programmer you may try to ask her to write the test for you. But
usually if the report includes a simple code that reproduces the bug, it should probably be easy to
convert this code into a test.

3.11 | Other Webserver Regression Testing Frameworks

o Puffin

Puffin is a web application regression testing system. It allows you to test any web application from
end to end based application as if it were a "black box" accepting inputs and returning outputs.
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It's available fron} http://puffin.sourceforge.net/

3.12 | References

® more Apache-Test documentation

Testing mod_perl 2)0 http://www.perl.com/pub/a/2003/05/22/testing.html

Apache::Test manpage
Apache-Test README

® extreme programming methodology

Extreme Programming: A Gentle Introductipn: http://www.extremeprogramminjg.org/.

Extreme Programming: http://www.Xxprogramming.com/.

See also other sites linked from these URLSs.

3.13 | Maintainers