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NAME
Apache::HTML::ClassParser — Apache mod_perlx¢ension for generating dynamitTML pages
based orCLASSattributes

SYNOPSIS
# 1 n Apache’s httpd.conf file:
AddType text/html .chtml
<Files *.chtml>
SetHandler perl-script
PerlHandler +Apache::HTML::ClassParser
</Files>

DESCRIPTION
Apache::HTML::ClassParser is yet anothemod_perl Apache module for dynamically generat-
ing HTML. Its distinctve feature, unlike eisting techniques, is that it uspare, sandardHTML files: no
print-statement-ladei€Gl scripts, no embedded statements from some programminguigegand no
pseudo-HTML elementsCode is cleanly separated into a separate f¥hnat links the tw together are
CLASSattributes forHTML elements.

CONFIGURATION
In order to hee ClassParser be a handler fodTML files, configuration direates, such as those shio
in the SYNOPSIS must be added to Apaclsehttpd.conf file. The HTML files to be handled by
ClassParser , as with all Apache handler modules, can be specified either by location, filenxaame e
sion, or both. For more detail on Apache configuration dirget, see [Apache].ClassParser is
Apache::Filter —aware. Hovever, if used in a filter chain, ihust be the first filter (This is because it
uses theATML::Tree module that usemmap(2) to read amTML file.)

For example, to configure Apache tougeHTML files run throughClassParser  thenApache::SSI
(sener-side includes), do:

PerlModule Apache::Filter
PerlModule Apache::HTML::ClassParser
PerlModule Apache::SSI
AddType text/html .chtml
<Files *.chtml>
SetHandler perl-script
PerlSetVar Filter On
PerlHandler Apache::HTML::ClassParser Apache::SSI
</Files>

TERMINOLOGY AND CONVENTIONS
Element vs. Tag

It is often the case that the teHmML “tag’ is used when the correct term &flement’ should be. From
theHTML 4.0 specification, section 3.2. Elements”.

Elements ar ot tags. Someeople efer to elements asda (eg., "the P tag"). Remembethat the
element is one thingnd the ta (be it start or end tg) is another For instance the HEADelement is
always pesent, gen though both start and ertEADtags may be missing in the markup.

In this documentation, the distinction betwetement’ and “tag” is recessary In this documentation,
there are unfortunately tnmeanings of the ard “class’:

1. Aclass attribte of anHTML element, e.g.:
<H1 CLASS="heading_1">Introduction</H1>

whereCLASSes are typically used to cegy gyle information.
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2. APerl class from which objects are created, e.g.:

package MyClass;
sub new {
my $class = shift;
my $this = {};
return bless $this, $class;

}
$object = MyClass->new();

(See [Vall], pp. 290-292.)

Therefore, throughout this documerigldss’ written as CLASS shall mean the class attute of an
HTML element (case 1) andlass® written simply as’tlass" shall mean a Perl class (case 2).

TheHTML File
The file for a web page is in puHTML. (It can also contain ¥aScript code, bt thats irrelevant for the
purpose of this discussionAt every location in theHTML file where something is to happen dynamigally
anHTML element must contain @LASSattribute (and perhaps somédummy” content). (Thedummy
content allavs the web page designer to create a mock-up page.)

For example, suppose the options in a menu are to beveztrfeom a relational database, say thedia
available on an ice cream shepieb site. TheHTML would look like this:

<!I-- ice_cream.chtml| -->

<SELECT NAME="Flavors" CLASS="query_flavors">
<OPTION CLASS="next_flavor" VALUE="0">Tooty Fruity

</SELECT>

The CLASS:squery_flavors andnext_flavor will be used to generatédTML dynamically The
values of theCLASSattributes can be athing as long as tlyeagree with those in the code file (specified
later). Thetext “Tooty Fruity’ is dummy content.

Thequery_flavorsCLASS will be used to perform the query from the databas&t_flavor will
be used to fetchvery tuple returned from the query and to substitute the nam#amaimber of the fheor.

The \alue of aCLASSattribute may contain multiple classes separated by whitesgjistme on this latey

The CodeFile
For every HTML file that is to be used with this technique, thewest be an associated code file in Pédtl.
must have the same name as tH&ML file except that thexdension ispm rather thanchtml . (There is
an ception; see "Using a Ddrent Code File vigm_uri " below.) That code filemust define its an
package (a.k.a. module), e.g.:

# i ce_cream.pm
package IceCream;

to implement a class; that classist have a onstructor A package requires a constructor method that
must be namedew() . A minimal such constructor (for which most of the code igrtialkom [Wall], p.
295) is:
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sub new {
my $that = shift;
my $class = ref( $that ) O $that;
my $this = {

class_map => {
query_flavors =>\&query_flavors,
next flavor => \&next_flavor,
}1
# other stuff you want here ...
%
return bless $this, $class;

}

A second requirement is that the objed¢tishmust contain aclass_map key whose alue is a reference
to a hash containing a mapping fr@hASSattribute \alues from thedTML file to functions (methods of
the class) in the Perl file.

Thisisthekey concept: it is theclass_map that links theHTML file to the Perl code.

In the abee mnstructorthe CLASSnamesquery_flavors andnext_flavor both map to methods
having the same nameln practice, this probably will (and should) be the caseyeler, there is no
requirement that it be sdrhis allovs more than on€ELASSname to map to the same methdH.there
were such a requirement, thereudd be no need for thedass_map )

Class Methods

Class methods are passed the foilg aguments: A reference to an object of a cla&g.eference to an
HTML element node, e.gSELECT The \alue of theCLASSattribute of theHTML element the method is
being called far This is useful if more than one class maps to the same meihiad. only when the
method is being called for the end tag oHamL element.

Class methodmust return a Booleanalue (zero or non-zero foale or true, respeedy). Thereare two
meanings for the returmalue; thg are the same as faisitor functions used byATML::Tree. Repeated
here for comenience, thg are:

1. Ifthe$is_end tag amgument is &lse, returningdlse means: do not visit aof the current nods’
child nodes, i.e., skip them and proceed directly to the currentsnoge’sibling and also do not call
thevisitor again for the end tag; returning true means: do visit all child nodes and ceisitioe again
for the end tag.

2. IftheS$is_end_tag amument is true, returninglse means: proceed normally to thetrebling;
returning true means: loop back and repeat the wisiedrom the bginning by reisiting the start tag
of the current element node (case 1vaho

The implementation of thquery_flavors() and next_flavor() methods shall be presented in
stages.

Thequery_flavors() method bgins by getting its guments as described a0
sub query_flavors {
my( $this, $node, $class, $is_end tag) = @_;

The query must be performed upon encountering the start tag &BhECT element; therefore, the
method returnsalse immediately iis_end_tag is true. This tellsClassParser  not to proceed with
parsing theSELECTelements child elements agjn (in this case, the sing@PTIONelement) and to pro-
ceed to its na sibling element (i.e., the element after tSELECT end tag):

return 0 if $is_end_tag;

The hulk of the code is standam@BI/SQL. A copy of the database and statement handles is stored in the
objects hash so thaext_flavor() method can access them later:
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$this->{ dbh } = DBI->connect( 'DBI:mysql:ice_cream:localhost’ );
$this->{ sth } = $this->{ dbh }->prepare(’
SELECT flavor_id, flavor_name
FROM flavors
ORDER BY flavor_name
")
$this->{ sth }->execute();

(If the Apache::DBI  module vas specified ahead GfassParser in the Apachéhttpd.conf file,
database connections will be transparently persistee. [Stein], pp. 236—-237.)

Finally, the method returns true to téllassParser to proceed with parsing th8@ELECT elements
child elements:

return 1;

}

Thenext_flavor() method bgins identically taquery_flavors()

sub next_flavor {
my( $this, $node, $class, $is_end tag) = @_;

The fetch of the ne tuple from the query must be performed upon encountering the start tag of the

OPTION element; therefore, the method returns true immediate$ysifend_tag is true. This tells
ClassParser to loop back to the lggnning of the element, in this case to do another fetch:

return 1 if $is_end_tag;

The net portion of code fetches a tuple from the databdfséhere are no more tuples, the method returns

false. Thistells ClassParser not to emit theHTML for the OPTION element and also tells it to stop
looping:

my( $flavor_id, $flavor_name ) = $this->{ sth }->fetchrow();
unless ( $flavor_id ) {

$this->{ sth }->finish();

$this->{ dbh }->disconnect();

return O;

}

The code also disconnects from the databgidewever, if Apache::DBI was Pecified, thediscon-
nect() becomes a no-op and the connection remains persistent.)

The net portion of code substitutes content in HiEBML that will be emitted.The first line sets thealue
of the OPTIONelement$ VALUEattribute to be thdlavor_id from the tuple:

$node->att( 'value’, $flavor_id );
and the net line substitutes the xte of the first child node (in this case, thattéTooty Fruity’) for the
flavor_name from the tuple:

$node->children()->[0]->text( $flavor_name );
Finally, the method returns true to t€llassParser to emit theHTML for the OPTION element na
containing the dynamically generated content:

return 1;
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Other Stuff
Built-in CLASSes

There are seral HTML manipulations that are performed routinely; therefore, CLASSes to perform these
manipulations areublt-in without needing to bexglicitly listed in aclass_map .

All of the huilt-in CLASSes alays return &lse when called for an end tag; alth andunless always

return true for a start tagdppend to the &lue of an attribte of the current element he attribute is the

name of thedTML attribute whose a&lue is to be appended to aka is the ley into $this  that contains
the alue to be appendedhis example appends thealue of$this—>{ flavor_id } to theHREF
attribute:

<A HREF="flavor_detail.chtml|?flavor_id="
CLASS="append::href::flavor_id">Flavor details</A>

THIS BUILT-IN CLASS IS DEPRECATED IN FAVOR OF sub_param . IT WILL BE REMOVED IN A
FUTURE RELEASE. Set theCHECKEDRittribute of the currenftNPUT element for checkb@s and radio
buttons only if a alue is true.Thekey is the ley into $this  that contains thealue to test.This eckample
selects the checkbox only$ithis—>{ sprinkles } is true.

<INPUT TYPE="checkbox" NAME="Sprinkles"
CLASS="check::sprinkles">Sprinkles

Set theCHECKEDattribute of the currentNPUT element for checkb@s and radio uitons depending
upon the alue of theVALUEattribute. Thekey is the ley into $this that contains thealue to compare
agpinst. Thisexample selects the radiautbon only where the/ALUEis equal to$this—>{ fla-

vor_id }

<INPUT TYPE="radio" NAME="Flavor" VALUE="0"
CLASS="check value::flavor_id">Chocolate

<INPUT TYPE="radio" NAME="Flavor" VALUE="1"
CLASS="check_value::flavor_id">Strawberry

<INPUT TYPE="radio" NAME="Flavor" VALUE="2"
CLASS="check value::flavor_id">Vanilla

This is a shorthand forsub::href: key since it occurs frequently This is a shorthand for
sub_id::href:: key since it occurs frequently

THIS BUILT-IN CLASS IS DEPRECATED IN FAVOR OF href_param . IT WILL BE REMOVED IN A
FUTURE RELEASE. This is a shorthand faub_param::href: key since it occurs frequentlyEmit
theHTML up to and including the end tag for the current element onlyafueevs true.Thekey is the ley
into $this  that contains the alue to be tested.This eample emits a table only if
$this—>{ results } is true:

<TABLE CLASS="if::results">
</TABLE>

Set theSELECTEDattribute of the currenOPTION element depending upon thalwe of theVALUE
attribute. Thekey is the ley into $this  that contains thealue to compare ainst. Thisexample selects
the option only where théALUEis equal tdbthis—>{ flavor_id } :

<SELECT NAME="Flavor">
<OPTION CLASS="select::flavor_id" VALUE="0">Chocolate
<OPTION CLASS="select::flavor_id" VALUE="1">Strawberry
<OPTION CLASS="select::flavor_id" VALUE="2">Vanilla
</SELECT>

(This is just lile check_value , but for OPTIONelements.) Substitutdhe \alue of an attribte of the
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current elementThe attribute is the name of thelTML attribute whose old alue is to be substituted and
key is the ley into $this  that contains the mevalue to be substitutedl his example substitutes thelue
of the TYPEattribute with the alue of$this—>{ form_type }

<INPUT TYPE="radio" NAME="flavor_id" VALUE="1"
CLASS="sub::type::form_type">

Substitute the'fD part” of the \alue of an attribte of the current elementhe attributeis the name of the
HTML attribute that contains thealue whose'ID part” i s o be substituted andey is the ley into $this
that contains the meID to be substitutedThe *ID part” matches the pattedad+ within the \alue, i.e., a
numeric ID. This example substitutes thél” in the walue of theHREF attribute with the walue of
$this—>{ flavor_id } :

<A HREF="/cgi-bin/get?id=1"
CLASS="sub_id::href::flavor_id">Go</A>

THIS BUILT-IN CLASS IS DEPRECATED IN FAVOR OF sub_param . IT WILL BE REMOVED IN A
FUTURE RELEASE. Substitute the'parameter’ of the \alue of an attribte of the current elementhe
attribute is the name of thelTML attribute that contains thealue whose‘parameter’is o be aubstituted
andkey is the ley into $this  that contains the meparameter to be substituted@he ‘parameter’ matches
the patterrkey=["&=]+ within the \alue, i.e., a namealue pair This allovs multiple parameters to be
substituted. Thissxample substitutesjoe” with the \alue of $this—>{ user } and ‘1" with the
value of $this—>{ pref_id }

<A HREF="/cgi-bin/get?user=joe&pref_id=1"
CLASS="sub_param::href::user sub_param::href::pref_id">Go</A>

(SeeMultiple CLASS Values below for information about using multiple classes in thkg of aCLASS
attribute.) Substitutéhe text of the first child node (whicimust be a tet node). The key is the ley into
$this  that contains the x¢ to be substitutedThis example substitutes thexte“Tooty Fruity” with the
value of $this—>{ flavor_name }

<SPAN CLASS="text::flavor_name">Tooty Fruity</SPAN>

Emit theHTML up to and including the end tag for the current elemment onlyafuee\vs &lse. (Thiss

the opposite off::  key.) Thekey is the ley into $this that contains thealue to be tested(See the
example forif::  key.) Thisis a shorthand fosub::value:: key since it occurs frequentlyThis is a
shorthand fosub_id::value:: key since it occurs frequently

THISBUILT-IN CLASS IS DEPRECATED IN FAVOR OF value_param . IT WILL BE REMOVED IN A
FUTURE RELEASE. This is a shorthand faub_param::value:: key since it occurs frequently
Multiple CLASS Values

The \alue of aCLASSattribute may contain multiple classes separated by whitesp&éiben that is the
case, the function that each maps to is called in turn and the return result is the logical-and of the functions.
Just as with Ped'&& operatoythe first to returndlse ‘short-circuits’ the evaluation.

However, that is true only when the functions are being called for the start tag; when being called for the
end tag, only the first function is calledyaadless of its returnalue.

In light of this, the first ample can be weritten as:

<SELECT NAME="Flavors" CLASS="query_flavors">
<OPTION CLASS="next_flavor value::flavor_id text::flavor _name"
VALUE="0">Tooty Fruity
</SELECT>

This would call next_flavor() as before, W, if it returns true, it wuld also call the remaining
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functions in turn.
Thenext_flavor() function would also hae o change to:

sub next_flavor {
my( $this, $node, $class, Sis_end_tag )= @_;
return 1 if $is_end_tag;
( $ this->{ flavor_id }, $this->{ flavor_name } ) =
$this->{ sth }->fetchrow();
unless ( $this->{ flavor_name }) {
# . ..same as before ...

}

return 1;

}

The switch to usingthis—>{ flavor_id } and $this—>{ flavor_name } is necessary since
all the huilt-in CLASSes us&this—>{ key} for the \alues thg use.

Because theuilt-in CLASSes are called to do the substitutions, the lines:

$node->att( 'value’, $flavor_id );
$node->children()->[0]->text( $flavor_name );

that are present in the originargion ofnext_flavor() have been remwaed. Althoughthe followving
has more to do witbBI thanClassParser , it's presented here since it will impre the overall perfor
mance when using the dwogether

Generally the DBI function bind_values() should be used when retrieg multiple tuples from a
database queryrhequery_flavors() function can be gritten to use it as folles:

sub query_flavors {
# . ..same as before ...
$this->{ sth }->bind_values(
\$this->{ flavor_id }, \$this->{ flavor_name }

);
return 1;
}
(See theDBI manual page for details.)n this case, the result atwtes must to be bound to
$this—>{ key} so the alues can be accessed by iest_flavor() function that can be veitten as
follows:

sub next_flavor {
my( $this, $node, $class, Sis_end_tag )= @_;
return 1 if $is_end_tag;
unless ( $this->{ sth }->fetch() ) {
# . .. same as before ...

}

return 1;

}

Notice thatfetchrow() has been replaced bgtch()  and that there are no assignments.

Handling GET Requests

Dynamically generated web pages often need parameters to determine the &mthrgaramaters can be
passed via the query string as in:

http://www.icecream.com/flavor/detail.chtml?flavor_id=4
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It's desirable to perform parametalidation before displaying srpart of a web page because, if you start
to display the page and diseo an invdid parameterit's too late. For example, theflavor_id should

be checkd to ensure that it refers to axisting flavor in the database: if it doedna redirection can be
done to an error page.

For this to work, the code filanust define a method namegt() . The implementation for thisxample
shall be presented in stagéheget() method bgins simply as:

sub get {
my $this = shift;

The code then prepares QL query viaDBI:

my $dbh = DBI->connect( 'DBIl:mysqgl:ice_cream:localhost’ );
my $sth = $dbh->prepare(’

SELECT 1

FROM flavors

WHERE flavor id =?
1 ) '
ClassParser stores a cop of the reference to the curreipache::Request object into
$this—>{r} from which query parameters can b#racted:

my $r = $this->{r };

(The \ariable name$r is used by corention.) A check is made to ensuflavor_id was gven & a
parameter and, if so, an attempt is madextoige the query and fetch the resulvrdf anything fails, the
display of the web page is aborted by returning the standard Ap&zhieFOUNETrror:

return NOT_FOUND unless
$r->param( flavor_id’ ) &&
$sth->execute( $r->param( flavor_id’' ) ) &&
$sth->fetchrow();

If all succeeds, then the function simply retudté

return OK;
}

The return wluemust be one of théApache::Constants . If the \alue isOK then the display of the
web page proceeds normally; if thelwe is agthing other tharOK then the web page is not displaydd.
either case, that returralue is passed back to Apache.

Handling POST Requests

Ordinarily, the ACTIONattribute in anrHTML FORMelement contains @RI pointing at aCGI script, e.g.:
<FORM ACTION="/cgi-bin/process_my_data.cgi" METHOD="post">

After processing form data, some web page needs to be displayed to th&heseGI could either emit

the HTML for that page itself or do a redirect to atiséng web page A ClassParser —parsedHTML
file, hawvever, can handldPOSTrequests itself, e.g.:

<FORM ACTION="/my.chtml" METHOD="post">

For this to work, it must define a method namewst() such as:
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sub post {
my $this = shift;
# do something yummy with $this->{ r }->param( 'Flavors’) ...
return OK;
}
Similarly to the GET request caseClassParser stores a cop of the reference to the current
Apache::Request  object into$this—>{r } from which form parameters can beracted. Inthe
example, Flavors is the walue of the NAME attribute of the SELECT element, so
$this—>{ r }->param('Flavors’) is the alue of theVALUEattribute of the selecte@PTION

element, or the flar ID.

Identically to theGET request case, the returalwemust be one of théApache::Constants . As pre-
viously described,wery HTML file must have an associated code file fing the same name as tHeML

file except with an gtension of.pm rather thanchtml . Howeve, if a FORM parametepm_uri has a
value either via &ET or POST(but most often via 0S7), thenthat code file will be used instead to han-
dle either thesET or POSTrequest. Thigllows you to consolidate form-processing code into a single code
file. Theeasiest ay to specify a&lue forpm_uri is using a hiddeiNPUT element:

<INPUT TYPE="hidden" NAME="pm_uri" VALUE="other.pm">

Persistence

A code file is loaded, compiled once, and stored in mem@dgitionally, a sSngle object is created via the
constructor and stored in memory ald®oth the code and the object are used for all subsed¢iTam
requests. Theode is reloaded, recompiled, and stored, andveobgect is created only if the modification
time of the code file is later than the last timeasvioaded.

This code/object persistence is done fdiceng/performance reasons onlyn particular athough an

object is persistent across multipl TP requests, data can not be stored in the object to implemgnt an
thing like “sessions’for users.The reason is because Apache forks multiple child processes and code and
objects are persistent only withinsiaagle child process and not among theitence, it is most ligly the

case that a gen users HTTP requests will be handled by multiple Apache child procesSdsere are se

eral techniques for doinggessions: see [Stein], Chapter 5.)

Web Page Caching

ClassParser  sets theno_cache flag for the Apache requesiSince web pages generated with
ClassParser are dynamic, theshould alvays reflect the latest information.
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