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Prerequisites for Using PDO

PDO isaPHP extension providing adata-access abstraction layer that can be used with avariety of databases. Thisgivesyouthe
flexibility of changing the database backend without having to alter your access methods. Even if you use MySQL exclusively,
PDO can provide advantages; you can use the same data-access methods regardless of the MySQL version. This does away
with the need for using the standard MySQL extension with older versions of MySQL and using the MySQLi extension for
later versions. An additional advantage is the ability to use object-oriented code regardless of the version of MySQL.

PDO requires the object-oriented capabilities of PHP 5, so PHP 5.0 or higher is a prerequisite. The PDO extension ships with
binary versions of PHP 5.1 and 5.2 and is very simple to implement on most operating systems.

Compiling PHP from source is the one sure way to customize PHP to your exact specifications and ensure that you have not

only PDO but aso the drivers you need. However, the package managers of most current Linux distributions make it easy to
add support—if it's not already there.

Note

Some earlier versions of Mac OS X do not include the PDO driver.

The PDO extension is entirely object-oriented—there is no procedural version of this extension so some knowledge of object-
oriented programming is assumed.

Project Outline

Thisarticle examines aproject that uses PDO to select from and insert into aMySQL database of PHP classes. The PDO classes
are asfollows:

» Ppo—the PDO connection object
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» PDOst at enent —the PDO statement object returned by the connection query method or the pr epar e method
* PDCExcept i on —the PDO-specific exception object

* PDORow— arepresentation of aresult set row as an object

All PDO classes are used with the exception of the PpoRow Class.

XML representations of PHP classes, both internal and user-defined, are transformed into SQL INSERT statements and added
to aMySQL database. Thisis done using the SimpleX MLElement class, one of the built-in PHP classes. Even if your grasp of
XML iselementary, you'll find the SimpleX ML Element easy to understand and use.

The attached compressed file contains all the code and preserves the required directory structure. Find that file here. Any user-
defined classes are found in the cl asses directory and XML files are found in the xm directory. The PHP scripts are found
at the root directory.

The XML Document Format

Using PHP'sreflection classesyou can automate the process of converting aPHP classto XML. Wewon't concern ourselveshere
with the details of how to do this; we'll review an examplefilein thissection and include other examplesinthexm directory. The
reflection classes allow you to introspect your own classes or built-in classes. They are useful toolsfor reverse engineering code
and discovering the properties of objectsat runtime. Moreimportantly perhaps, they provide away of generating documentation
from source code.

If you haven't used the reflection classes before you can quickly get a sense of their capabilities by executing
Refl ection:: export( new ReflectionC ass( O assNarme));. Thisstatic method of the Reflection class dumps all the methods,
data members, and constants of the ReflectionClass object passed to it.

The following example is an XML representation of what reflection reveals about the nysql i _sql _except i on class.

<?xm version="1.0"?>
<cl assobj >
<nane>nysql i _sql _excepti on</ name>
<docunent i ng_dat e>2007- 07- 31</ docunent i ng_dat e>
<php_ver si on>5. 2. 0</ php_ver si on>
<type final="" abstract="">class</type>
<origin nod_date="" num.lines="">internal </ origin>
<par ent _cl ass>Runt i meExcept i on</ parent _cl ass>
<cl ass_doc_coment s/ >
<interfaces_list/>
<met hods_| i st >
<met hod static="0" final="1" abstract="0" decl aring_cl ass="Exception" priority="2">
<met hod_nanme>__cl one</ net hod_nane>
<met hod_ori gi n>i nt er nal </ met hod_ori gi n>
<visibility>private</visibility>
<met hod_doc_conmment / >
</ met hod>
<met hod static="0" final="0" abstract="0" decl aring_cl ass="Exception" priority="2">
<met hod_nanme>__const ruct </ met hod_nane>
<met hod_ori gi n>i nt er nal </ met hod_ori gi n>
<visibility>public</visibility>
<param cl asstype="" defaul tval ue="" byreference=
<param cl asstype="" defaul tval ue="" byreference=
<met hod_doc_comment / >

i soptional =" 1" >nmessage</ par an>
i soptional =" 1" >code</ par an>

</ met hod>
</ met hods_l i st >
<dat amenbers_| i st>
<dat amenber visibility="protected" static="0" defaul tval ue="""">
<dat amenber _nanme>nmessage</ dat anmenber _nanme>
<dat amenber _doc_conmment / >
</ dat amenber >

</ dat amenbers_| i st >
<constants_list/>
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</ cl assobj >

Not all methods or data members of thenysql i _sql _except i on classareincluded but there's enough detail hereto form an idea
of what any XML representation of a PHP class might look like.

Most of the tags and attributes are self explanatory. For example, by looking at the message data member you can readily
determinethat it isaprotected, non-static datamember with no default value. Detailswill become more apparent if you examine
the DDL scripts used to create the database tables. Find these statements in the attached compressed file.

Designing the Tables

An XML classfileis effectively a flat-file database. To convert this file to arelational database format requires a number of
tables. These are:

¢ Classes (including interfaces)
* Parent interfaces

* Methods

» Method parameters

» Datamembers

» Constants

To view the SQL needed to create these tables find the phpcl asses. sql script inthe scri pt s directory. Y ou may want to ook
at thisfile as each of the tablesis discussed in the following sections.

The Classes Table
The most obvious table required is the table of classes and interfaces. Find below the SQL necessary to create this table.

The nane field uniquely identifies each record so it could be used as a primary key but an AUTO_INCREMENT field is more
convenient. Only two modifiers can be applied to a class or interface and these are fi nal and abstract . (Static classes don't
exist in PHP so there's no need for this modifier and all classes are public so there is no need for avisibility specifier.)

The type and ori gi n fields are candidates for the ENUM data type since, in both cases, there are only two options; object
templates are either classes or interfaces and these are either user-defined or built-in. The 1 ast _nodi fied ,num|ines and
cl ass_doc_conment fields only apply to user-defined classes since reflection cannot capture this information when used with
aninternal class.

The Parent Interfaces Table

PHP doesn't support multiple inheritance for classes so asimplepar ent _cl ass field isal that's required in the classes table. On
the other hand, multiple interfaces can be implemented; hence the need for an interfaces table.

Thisisasimple table made up of the id number of the implementing class and the interface name.

The Methods Table

Classes can also have any nhumber of methods, requiring atable similar to the classes table.

Like the table of classes, thistable supports anet hod_ori gi n field and the modifiers, final and abstract. However, methods can

also be static and have a visibility modifier. The decl ari ng_cl ass field ssmply indicates whether a method is inherited asiis,
overridden in the child, or entirely new.
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Unlike some other object-oriented languages, method overloading (in the sense of two methods with the same name but a
different number or different types of parameters) is not supported in PHP. For this reason, aprimary key may be created from
the classid and method name.

The Parameters Table

Methods may have any number of parameters, hence the need for a parameters table.

Parameters may have default values, may be optional, and may be passed by value or by reference. As of PHP 5.1 parameters
may also be type-hinted so acl ass_t ype field is also necessary. Parameter variable names must be unique to the method and
method names must be unique to a class so these two fields along with the class id uniquely identify a parameter and form
the primary key.

The Data Members and Constants Tables

Thedatamemberstableincorporates anumber of fields common to the other tablesand isasimpler version of the methodstable.

A table of constants is much simpler than the data members table and is made up of three fields only, the class_id ,
const ant _name , and its associated value.

Unlike data members, any comments that accompany constants cannot be retrieved so there is no doc_comment field for the
table of constants.

Creating the Tables
The script file phpcl asses. sql contains the DDL statements for creating the database, phpcl asses, and the tables. Execute

this script from the command line by navigating to the scripts directory and executing mysql -u user_nane - ppassword <
phpcl asses. sql .

Creating a PDO Connection

Records are added to a database using aweb form. Within thisform adrop-down list box is populated with the names of classes
that are not already included in the database, thereby eliminating duplicate submissions. The result is pictured below:
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Figure 1. Select control

PHP Classes & Interfaces

Save to database.
Choose an XML file to save.

¥ Arraylterator B
ArrayObject
Cachinglterator
COMPersistHelper
com_exception
com_safearray_proxy
CateTime
Directory
Directoryltems
Directorylterator
Doctor
Cocumenter
DOMATLY
COMComment
COMElement
COMEntity
COMMode
Exception
Filterlterator
Iterator
LogicException
MySOLConnect
MySQLException
mysgli_sql_exception
MySQLResultser
Meurosurgeon
Patient
PCO
ReflectionClass
SoapClient
SplObserver
SplSubject
¥MLReflectionClass

All XML Class files

Arraylterator
ArrayObject
Cachinglterator
COMPersistHelper
com_exception
com safearray proxy
DateTime
Directory
Directoryltems
Directorylterator
Doctor
Documenter
DOMALLr
DOMComment
DOMElement
DOMEntity
DOMMode
Exception
FilterIterator
Iterator
LogicException
MySQLConnect
MySQOLException
mysqgli sgl exception
MySQLResultSet
MeuUrosurgeon
Patient

PDO
ReflectionClass
SoapClient
SplObserver
SplSubiect
XMLReflectionClass

The elements of the list box match the XML files on the right because no XML files have been added to the database yet.

Existing XML class files are found in a directory named xni . The XML file name (excluding the xni extension) matches
the corresponding PHP class name. These names are copied from the xni directory into an array using a user-defined class,
Directoryltens . Thisarray is compared to the classes already contained in the database to create a drop-down list of classes
(the <sel ect > control in the following HTML) that aren't yet included. The code to do this follows.

<form nane= "sel ect _cl ass" acti on="add_record. php" nethod="get" styl e="paddi ng: 5px; ">

<sel ect style="max-w dth: 180px; m n-w dth: 180px;" name = "xm fil enane" >

<?php
//aut ol oad user-defined cl asses
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function __autol oad($cl ass){
include 'classes/'. $class.'.php';
}

i ncl ude ' connection. php';
//get nanes of files in the xml dir
$di = new Directoryltens('xm"');
$di->filter('xnm');
$arr = $di->getFilearray();
/I now get array of names from database
try{
$db = new PDQ(" nysql : host =$host ; dbnane=$dat abase",
$user nane, $password); O
$db- >set At tri but e( PDO : ATTR_ERRMODE, PDO : ERRMODE_EXCEPTI ON) ; O
$sgl = "SELECT nane FROM tbl cl asses";
$stnt = $db->query($sql); O
/lreturn a sinple array of all the nanes
$arr2 = $stnt->fetchAl | (PDO : FETCH COLUW, 0); 0O
$db = NULL;
} cat ch( PDOExcepti on $e){
echo $e;

//select only what is not in the db
$not _in_db = array_diff( $arr, $arr2);
nat casesort ($not _i n_db) ;
foreach($not _in_db as $v){

echo "<option>$v</option>\n";

}

?>
</ sel ect><br /><br />
<input type="submit" val ue="submit" />

</form

O

The PDO connection to the database is created by passing a Data Source Name (DSN) to the PDO constructor. A DSN is
made up of the driver name followed by a colon and then driver-specific connection requirements. When using MySQL,
you specify nysql : followed by the host name, database name, and database credentials. These connection parameters
are contained in the connecti on. php file.

Note

If you want to execute the code you must change the user name and the password contained intheconnect i on. php
file. The assumption is that you will be connecting to the database on localhost.

It isalso possibleto connect to adatabase by invoking aURI. Y ou could, for example, construct aPDO instance by pointing
to afile that contains the DSN string. Do thisin the following way: $db = new PDO("uri:file:///path/to/dsnfile"); .
The set attri bute method of the PDO class lets you determine whether you want to raise errors or throw exceptions.
Throwing exceptions seems to be the better choice since you can then enclose al your code in atry block and deal with
errorsin one place. The line $db- >set At t ri but e( PDO. : ATTR_ERRVODE, PDO. : ERRVODE_EXCEPTI ON) ; ensures the creation of
exceptionsrather than errors. In order to set the error mode you need to create aconnection object first. (Theset Attribute
method performs a number of functions besides setting the error type. It can be used to force column names to upper or
lower case and also to set database-specific capabilities such as MysQL_ATTR_USE_BUFFERED_QUERY .)

To execute a database query you need to use the Ppo : quer y method to send the statement to the MySQL server and have
the statement executed. For our application, we use this method to obtain alist of the rows from the class table, extracting
only the name field so that we can generate a list of class names that have already been added to the database.

The query method returns a PDOStatement object. There are a number of ways that we can use this object in order to
determine all the classes in the database. One possihility isto use the f et ch method of the PDOStatement class to return
each row and then examine that row to determine whether or not the specific classis aready in the database. Do this and
you can use awhi | e Statement to iterate over each row returned. However, since PHP hasthe useful function, array-di ff ,
for determining elementsthat arein one array but not another, capturing the result set as an array seemsthe better solution.
Our query only retrievesonefield so we can create aonedimensional array of all therecordsreturned by usingthef et chal |
method, specifying the mode as Ppo : FETcH_coLuwN and the target column asthefirst and only column, o . However, using
fetchal I with large result sets is not recommended as it may tax memory. As there only about 120 PHP classes thisis
not a concern here.
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Thereis no method for explicitly closing a PDO connection but this can be done by setting the connection object tonuLL . This
isn't strictly necessary since PHP removes referencesto all objects when a script terminates.

Using the appropriate method to fetch query results makes it easy to populate adrop-down list box with XML filesthat are not
yet included in the database. The next section looks at inserting data from these XML filesinto a database.

Inserting into a Database

Selecting a class from the list box pictured in Figure 1, “Select control” and submitting it invokes the add_r ecor d. php Script.
This script contains the code that inserts records into the database tables. Y ou might want to have aquick look at thisfileto get
an overview of what it does. We won't discuss every line of code, we'll concentrate on the PDO code and only on methods that
haven't yet been discussed. An abbreviated version of that script is shown below:

try{
$dsn = "nysql : host =$host ; dbnane=$dat abase, $user nane, $password";
$db = new PDQ( $dsn);
$db- >set At tri but e( PDO : ATTR_ERRMODE, PDO : ERRMODE_EXCEPTI ON) ;

$db- >begi nTransacti on(); O

$xm = new XM.For mat ToSQL("xm /". $xm filename. '.xm ', $db);
$sgl = $xm ->created assSQL(); O

$db- >exec($sql );

/lretrieve id

$class_id = $db->lastlnsertld(); O

//get array of interfaces

$sql = $xm ->createl nterfacesSQ($cl ass_id);

/I check before executing

$db- >exec($sql ) ;

/* For constants return a two-dinensional array
and use a prepared statenment */
$val ues_array = $xm - >createConstantsArray(); O
if(isset($values_array)){
$sql = "INSERT INTO t bl constants VALUES($class_id, ?, ?)";
$stnmt = $db->prepare($sql); 0
$st nt - >bi ndParanm(1, $nane, PDO : PARAM STR); O
$st nt - >bi ndPar an(2, $val ue);
foreach($val ues_array as $arr){
list($nane, $value) = $arr;
$st nt - >execute(); O
}
/*easier way to do it -- no binding
foreach($val ues_array as $arr){
$st nt - >execut e($arr);
I
}
// now can conmit
$db->commi t (); O
$nessage = "Successful ly added.";
}cat ch(Exception $e) [J{
$message = $e- >get Message();
//a PDCException may be thrown even if db not set
if(isset($db)){
$db->rol | Back(); O

echo $nessage;

}

This script makes use of an ad hoc class, XMLFormatToSQL. This class uses a SimpleX ML Element object and its methods to
generate the SQL necessary to insert records into the phpcl asses database. The SimpleXML extension is enabled by default so
it should be available (unless you've compiled from source and deliberately disabled it).

Simply put, the XMLFormatToSQL class first creates the SQL necessary to create arecord in the t bl ¢l asses table and then,
if necessary, creates the related SQL statements for the other tables in the database. To examine the details of this class see
the XM_For mat ToSQL. php file.
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O Thefirst unfamiliar method used inthe add_r ecor d. php script isthe begi nTransact i on method. Using transactions means
that changes can be rolled back should errors occur. (However, in some circumstances database commits occur regardless
of whether the begi nTransact i on method is used or not—for example, with MySQL, when DDL statements are issued.)

O Creating arecord in the primary table, t bl cl asses , is done by first creating the necessary SQL statement. This is done
using the XMLFor mat ToSQL: : cr eat eQl assSQL method. Note how this method usesthe Ppo. : quot e method to quote variables.
Literals may also be used (see the XM_.For mat ToSQL: : cr eat eMet hodsSQL for example) but quot e has the advantage of
being database-neutral. However, the recommended way for quoting and escaping special characters is to use prepared
statements. You'll see how thisis done shortly.

The SQL statement returned by creat e asssqQL is passed to the exec method of the PDO class. In the previous section,
whenissuing a SELECT statement, we used the quer y method of the PDO class. exec isused with SQL statementsthat do
not return result sets; it returns the number of rows affected by the SQL statement; in this case only one record is created.

O The other tables in the database are dependent on the id created in the t bl cl asses table. To retrieve this id use the
I ast I nsert | d method exactly as you would the nysgl _i nsert _i d function.

Records in the other tables are created in the came way as the record in the t bl ¢l asses table, the only difference being
that an array of multiple insert statementsis returned.

O However, the approach taken to creating the entries in the constants table differs. The creat eConst ant sArray method of
the xM_For mat TosQL class returns a two-dimensional array of the values that need inserting rather than a series of SQL
statements. Using a prepared statement istheideal solution when working with arrays of values especially when the same
statement needs to be executed a number of times. Using prepared statements has a couple of advantages; it not only
improves efficiency — only the parameters need to be sent to the server repeatedly — but it also improves security by
automatically quoting variables. There is no need to use the Ppo: : quot e method as shown earlier.

O To create a prepared statement, construct an SQL statement with replaceable parameters indicated by question marks.
Pass this statement as a parameter to the Ppo. : pr epar e method. Use the returned Poost at enent object to bind parameters.
Binding can be more or less fine-grained. Y ou must pass a parameter identifier and the associated variable but you can
also optionally pass the data type, length of the data type, and other driver-specific options.

O Thefirst prepared statement parameter, the name of the constant, is always a string so it make sense to also specify the
datatype, poo : PARAM STR. Thelength of this parameter will vary so specifying the length doesn't make sense. The second
parameter to the prepared statement is the value of the constant. This can be either an integer or a string so the data type
cannot be specified when this parameter is bound.

O There are a number of different ways of using the Ppoost at enent class. You do not need to bind parameters. The code
commented out in the preceding listing shows that an array of values can be passed directly to the Poost at enent : : execut e
method, bypassing the need to bind parameters. It is a so possible to use names rather than question marks as place holders
for the replaceable parametersin an SQL statement.

O Thecomit method of the PDO object, ends the transaction and commits all the changes. Use of transactions means that
the creation of aclassrecord and all its related records in other tablesis an atomic operation.

O Thereisonly onecat ch block. Because a PDO exception is derived from the Except i on class, this block catches any kind
of exception. Happily, should you pass an incorrect DSN to the constructor, a PDOEXxception is thrown even though no
PDO object is created. (Hence the need to test the $db variable before calling ther ol | Back method.)

Using catch blocks is much less tedious than error trapping and this is a capability of PDO that you can use regardless
of the MySQL server version you are using.

O Should an exception be thrown any changes already made can be rolled back using the rol | Back method. If thereis a
failure at any point, no records will be added to any tables. Do this and you avoid the possibility of storing incomplete
information in the database. Y ou will know that you have all the elements of a class or none of them, saving what could
perhaps be amessy clean-up job if only some statements fail and others are committed.

Conclusion

PDO isadata-access abstraction layer providing uniform, object-oriented methods for accessing different databases or different
versions of the same database. For this reason, PDO makes migrating to different databases easy; in some cases requiring
only that the DSN be updated. For example, an SQLite DSN requires only the driver name and a path to the database —
"sqglite:nydb.sqglite" . Changing thisto " nysql : host =$host ; dbname=$dat abase, $user nane, $passwor d" may be all you need
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to do to change the database backend. However, any non-standard SQL statements also need to be changed. For instance, any
statements that used the SQL.ite string concatenation operator, || , would need to be changed to use the MySQL function,
CONCAT() .

Using PDO has many advantages but there are some things that it can't help you with. You can't use SQL statements that
are unsupported by the underlying database. Y ou cannot, for instance successfully issue a CREATE TRI GGER statement against
aMySQL 4.1 database.

About the Author

Peter Lavin has been published in a number of print and online magazines. He is also the author of Object Oriented PHP,
published by No Starch Press and a contributor to PHP Hacks by O'Reilly Media.

Being afull-time technical writer, Peter occasionally feels the need to depart from the restrained style typical of his profession
by writing articles with code snippets that use background colours other than grey.



http://objectorientedphp.com/
http://oreilly.com/catalog/9780596101398

