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Oracle PHP Apache Linux

• OPAL Architecture
• PHP Language Fundamentals
• OCI8 Library 
• OCI8 Large Objects
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OPAL Architecture

• What is the OPAL architecture?
• What is PHP?
• What is Oracle?
• What is Zend?
• What goes where and why?
• What does Oracle add to PHP?
• Why is PHP 5 important?
• Why is OCI8 important?
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OPAL Architecture

• What is the OPAL architecture?
– It is a LAMP, Linux Apache MySQL and 

Perl/PHP stack.
– It replaces MySQL in the LAMP 

acronym with Oracle.
– It works on Oracle 8i, 9i, and 10g 

databases.
– It works by using OCI8 libraries with the 

Oracle Database Server or Client.
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OPAL Architecture

• What is PHP?
– Did it stand for Paul’s home page?
– Actually, it meant personal home page 

in 1995.
– It displayed Rasmus Lerdorf’s resume 

with a collection of C++ and Perl scripts.
– Today, it is a recursive acronym for 

hypertext preprocessor.
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OPAL Architecture

• What is PHP?
– PHP is a weakly, or dynamically, typed 

language that you can deployed as a CGI or 
Apache module.

– Benefits:
• Tightly integrated with HTML or XHTML.
• Capable of working with a variety of databases.

– Issues:
• It is a weakly typed language.
• It has a single name space for functions.
• It is not thread safe.
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OPAL Architecture

• What is Oracle?
– Oracle Enterprise Edition

• Supports enterprise-class servers without any 
limit on the number of processors.

– Oracle Standard Edition
• Supports servers with up to 4 clustered or single- 

server processors.
– Oracle Standard Edition One

• Supports servers with up to 2 processors.
– Oracle Express Edition

• Supports servers with 1 processor up to a 4 GB 
size.
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OPAL Architecture

• What is Zend?
– Zend Corporation is a public company that 

builds and supports a PHP engine.
– Zend for Oracle is the supported PHP engine.
– Zend for Oracle should be at least PHP 5.1.2 or 

higher.
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OPAL Architecture

Database Server

Web Servers

Metric Server

Apache 2.0.x
PHP 5.1.2+
Oracle Client
PHP Code
SOA

Oracle Listener
Oracle Server
Java Code
PL/SQL Code
SOA

Data

• What goes where and why?
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OPAL Architecture

• Why is PHP 5 important?
– It runs on the Zend Engine 2.
– It supports Oracle’s new OCI8 libraries.
– It supports Object Oriented Programming.
– It supports PHP Data Objects (PDO).
– It supports integrated SOAP.
– It supports data iterators.
– It supports exception handling.
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OPAL Architecture

• Why is OCI8 important?
– It provides new connection models:

• Traditional non-persistent connections
• Concurrent non-persistent connections

– It supports direct access to SQL collection types:
• Nested tables
• Varrays

– It supports direct access to index-by (PL/SQL) tables.
– It supports direct access to system reference cursors.
– It supports Oracle Large Objects:

• Both internally stored BLOB and CLOB data types.
• Externally stored BFILE data types.
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PHP Language Fundamentals

You can use several tag 
approaches but the most 
common is <?php … ?> as 
shown:

<html>
<head>
<title>
PHPInfo Test Page

</title>
<body>
<?php phpInfo(); ?>
</body>
</html>
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PHP Language Fundamentals

• Available scripting tags:
– Default style tag
<?php string ?>

– HTML style tag
<script language=php>string</script>

– Short style tag
<? string ?>

– ASP style tag
<% string %>
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PHP Language Fundamentals

• Printing to web pages can be done by 
several functions or two statements.
– The echo statement lets you use or disregard 

enclosing parentheses and print multiple 
stings:

• echo(“string”);
• echo “string”;
• echo “string ”,“string”

– The print statement lets you use or disregard 
enclosing parentheses for a single string:

– print(“string”);
– print “string”;
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PHP Language Fundamentals

• Comments are single or multiple line, like 
those in C++ or Java:
– Single line comment

// comment

– Multiple line comment
/* comment line one

comment line two */

• Comments also use shell scripting for 
single line comments:
– Single line comment

# comment
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PHP Language Fundamentals

• Three types of variables:
– Scalar variables:

Hold only one thing at a time, like an integer.
– Compound or composite variables:

Hold one to many things at a time, like an array, object.
– Special variables:

Hold a system resource or reference.
• Variable types can change during assignment 

operations:
– Explicitly by using casting operators
– Implicitly by adopting the type of the right 

operand
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PHP Language Fundamentals

• Scalar variables:
– Boolean (bool)
– Integer (int)
– Float (double | float)
– String (string)

• Compound or composite variables:
– Array (array)
– Object (object)

• Special variables:
– Function (case insensitive name)
– Resource (file, database connection et cetera)
– Null (null)
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PHP Language Fundamentals

• Variable names are defined without a type.
• Variable names must:

– Start with an alphabetical character or underscore.
– Contains only alphabetical characters, numbers or 

underscores.
– Valid variable names:

$_MINE;
$myVariable;
$my1234;

• Variables are declared only by an assignment 
operation.
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PHP Language Fundamentals

• String concatenation is done with a period, like:
$myvar = "Hello"." "."world.";

• Strings literals can be delimited by single or 
double quotes:
– Use double quotes when enclosing single quotes as 

ordinary text.
– Use single quotes when enclosing double quotes as 

ordinary text.
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PHP Language Fundamentals

= Assigns from right to left.
Left operand inherits the type of the right operand.

+= Increments and assigns.
Left operand inherits the type of the right operand.

-= Decrements and assigns.
Left operand inherits the type of the right operand.

.= Concatenates and assigns.
Left operand inherits the type of the right operand.

-- Unary decrement.
Left operand retains same data type unless it is a numeric string.

++ Unary increment.
Left operand retains same data type unless it is a numeric string.
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PHP Language Fundamentals

<?php
$myvar = 1;
print "\$myvar [$myvar]  [".gettype($myvar)."]<br />";
$myvar .= "2";
print "\$myvar [$myvar] [".gettype($myvar)."]<br />";
$myvar++;
print "\$myvar [$myvar] [".gettype($myvar)."]<br />";

?>
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PHP Language Fundamentals

• Variable are defined locally only.
• Variables in a code block are not accessible 

inside called functions unless they are:
– Defined using the global designator.
– Passed as actual parameters to the function.

• The define() function can create global 
constants, which by common practice are 
capital words containing scalar values.
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PHP Language Fundamentals

• Global variables are:
$GLOBALS A list of all global variables.
$_COOKIE A list of all HTTP cookies.
$_ENV A list of inherited variables of the server-side script.
$_FILES A list of all HTTP POST files.
$_GET A list of all HTTP GET parameters.
$_POST A list of all HTTP POST parameters.
$_REQUEST A list of all GET, POST and COOKIE parameters.
$_SERVER A list of all PHP set server-side parameters.
$_SESSION A list of all session bound parameters.
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PHP Language Fundamentals

• The if statement supports:
– The if, else if and else statements
– A single expression evaluation
– Expressions joined by logical operators

• The switch statement supports:
– Simple case evaluations

These use integer, float or string variables.

– Searched case evaluations
The switch uses Boolean true by default with searched cases.
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PHP Language Fundamentals

<?php
$myVar = 1;
if ($myVar)
{
print “\$myVar [$myVar]<br />”;

}
else
{
print “Can’t happen!<br />”;

}
?>

• The if statement:
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PHP Language Fundamentals

<?php
$myVar = 1;
switch ($myVar)
{
case 1:
print “\$myVar [$myVar]<br />”;
break;

default
print “Can’t happen!<br />”;
break;

}
?>

• The simple switch statement:
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PHP Language Fundamentals

<?php
$myVar = 0;
switch (!$myVar) // Not true, 0 is false.
{
case ($myVar = 0):  // True not met.
print "\$myVar [$myVar]<br />";
break;

default:
print "Can only happen!<br />";
break;

}
?>

• The searched switch statement:
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PHP Language Fundamentals

• There are four loop structures:
– The do-while loop

This allows all entry and gates exit.

– The for loop
This gates entry and exit.

– The foreach loop
This gates entry on an initialize array variable and exit on an array size.

– The while loop
This gates entry based and exit.
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PHP Language Fundamentals

<?php
$myVar = 0;
do
{
print “\$myVar [$myVar++]<br />”;

}
while ($myVar < 5)

?>

• The do-while loop statement:
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PHP Language Fundamentals

<?php
$myVar = 0;
for ($i = $myVar; $i < 5; $i++)
{
print “\$myVar [$myVar]<br />”;

}
?>

• The for loop statement:
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PHP Language Fundamentals

<?php
$myVar = array(“One”=>“1”,“Two”=>“2”);
foreach ($myVar as $name => $value)
{
print “[$name] [$value]<br />”;

}
?>

• The foreach loop statement:



35

PHP Language Fundamentals

<?php
$myVar = 0;
while ($myVar < 5)
{
print “\$myVar [$myVar++]<br />”;

}
?>

• The while loop statement:
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PHP Language Fundamentals

• Array types are:
– Indexed by a number or string.
– Numeric indexes can be densely populated or sparsely 

populated.
– String indexes perform like hashes.

• The do-while, for and while loops work well to 
navigate densely populated arrays.

• The foreach works well to navigate:
– Sparsely populated numeric arrays.
– String indexed arrays.
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PHP Language Fundamentals

<?php
$a = “Dr.”;
$b = “Mr.”;
$c = “Ms.”;

$myArray = array();
$myArray[0] = $a;
$myArray[1] = $b;
$myArray[] = $c;
foreach ($myArray as $name => $value)
print “[$name] [$value]<br />”;

?>

• Array definition & assignment:
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PHP Language Fundamentals

<?php
$myArray = array(“Dr.”,“Mr.”,“Ms.”);

foreach ($myArray as $name => $value)
print “[$name] [$value]<br />”;

?>

• Array declaration assignment:
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PHP Language Fundamentals

– Identification functions let you count and verify 
arrays.

– Seeding and padding functions let you build arrays 
from range expressions.

– Queue functions let you add or remove elements 
from the front or back of arrays.

– Searching functions let you find values whether they 
are index keys or data values.

• Array management functions:
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PHP Language Fundamentals

– Traversing functions let you move through arrays.
– Sorting functions let you reorganize data and to build 

your own sorting alogorithms.
– Merging and partitioning functions let you compare 

join and pare arrays.

• Array management functions:
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PHP Language Fundamentals

• Function names are case insensitive.
• Functions one defined are globally 

available.
• Functions are defined as:

– Pass-by-value with a standard variable name
– Pass-by-reference with an & before the 

standard variable name

• Function definition:
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PHP Language Fundamentals

• Functions can only access:
– Locally defined variable
– Actual parameter pass into the function

• Function overloading is done by using 
flexible parameter passing.

• Recursive functions are supported.
• Lambda-style anonymous programs are 

supported.

• Function definition:
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PHP Language Fundamentals

<?php
$myVar = “outside”;
printing();
function printing()
{
$myVar = “inside”;
print “\$myVar [$myVar]<br />”;

}
?>

• Function variable scope:
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PHP Language Fundamentals

<?php
$myVar = “outside”;
printing($myVar);
print “\$myVar [$myVar]<br />”;
function printing($myVar)
{
$myVar = “inside”;
print “\$myVar [$myVar]<br />”;

}
?>

• Pass-by-value function:
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PHP Language Fundamentals

<?php
$myVar = “outside”;
printing();
print “\$myVar [$myVar]<br />”;
function printing(&$myVar)
{
$myVar = “inside”;
print “\$myVar [$myVar]<br />”;

}
?>

• Pass-by-reference function:
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PHP Language Fundamentals

func_get_arg(int index) Returns the value found in the 
relative position.

func_get_args() Returns a numerically index array 
of passed arguments.

func_num_args() Returns the number of actual 
parameters passed, which may 
exceed the prototype definition.

• Flexible parameter passing functions:
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PHP Language Fundamentals

<?php
$myVar = “outside”;
printing($myVar);
function printing()
{
if (func_num_args() > 0)
print “[”.func_get_arg(1). “]<br />”;

}
?>

• Flexible parameter passing functions:
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PHP Language Fundamentals

• Objects support variables called:
– Class variables
– Class constants
– Static class variables

• Objects support methods called:
– Class functions
– Static class functions

• Objects support inheritance.
• Objects support type hinting and identification.

• Object-oriented programming:
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PHP Language Fundamentals

• Runtime errors trigger
– Fatal errors
– User warnings
– User notices

• Runtime errors can be suppressed by using 
the @ runtime suppression operator and 
rethrown.

• Exception handling works like the Java 
programming language model.

• Error & Exception handling:
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PHP Language Fundamentals

• File management lets you read files
– As character streams
– As lines
– As comma separated values

• File management lets you write files
– As character streams
– As lines
– As comma separated values

• File management functions lets you upload 
files to the server.

• File management features:
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PHP Language Fundamentals

<form id="uploadForm" 
action="http://machine/php/UploadFile.php"
enctype="multipart/form-data" method="post">
… <input id="uploadfilename" name="userfile" type="file">
… <input type="submit" value="Upload File">
</form>

• File upload XHTML form:
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PHP Language Fundamentals

<?php
… removed for display …
// Define the upload file name for Windows or Linux.
if (ereg("Win32",$_SERVER["SERVER_SOFTWARE"]))
$uploadFile =

getcwd()."\\temp\\".$_FILES['userfile']['name'];
else
$uploadFile =

getcwd()."/temp/".$_FILES['userfile']['name'];
… removed for display …

?>

• Verifying file upload:
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PHP Language Fundamentals

<?php
… removed for display …
// Check for and move uploaded file.
if (is_uploaded_file($_FILES['userfile']['tmp_name']))
move_uploaded_file($_FILES['userfile']['tmp_name']

,$uploadFile);
… removed for display …

?>

• Move file from the temporary directory:
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PHP Language Fundamentals

<?php
… removed for display …
// Open a file handle and suppress missing file error.
if ($fp = @fopen($uploadFile,"r"))
{
// Read to end-of-file marker and close pointer.
while (!feof($fp))
$contents .= fgetc($fp);

fclose($fp);
}

… removed for display …
?>

• Write file to permanent location:
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OCI8 Library
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OCI8 Library

• Standard connection – oci_connect()
– Builds an RPC connection good for the duration of 

the session connection by the script.
– All DDL or DML statements are made in the scope 

of the same connection.
– Connections use critical resources to marshal and 

build a connection.
– Connections are destroyed between connections.
– There is no preserved state between connections.
– Only one standard connection can exist in the 

context of a script execution, including PHP library 
functions.
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OCI8 Library

<?php
// Connect with user, password, and TNS alias.
if ($c = @oci_connect("php","php","xe"))
{
print "Successfully connected to Oracle.<br />";
oci_close($c);

}
?>

• Standard connection example:



58

OCI8 Library

• Unique connection – oci_new_connect()
– Builds an RPC connection good for the duration of 

the session connection by the script.
– All DDL or DML statements are made in the scope 

of the same connection.
– Connections use critical resources to marshal and 

build a connection.
– Connections are destroyed during script execution 

occasionally but always between connections.
– There is no preserved state between connections.
– One to many unique connection can exist in the 

context of a script execution, including PHP library 
functions.
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OCI8 Library

<?php
// Connect with user, password, and TNS alias.
if ($c = @oci_connect("php","php","xe")) {
print "Successfully connected to Oracle.<br />";

// Connect through another session.
if ($c = @oci_new_connect("php","php","xe")) {
print "Successful second session built.<br />";
oci_close($nc); }

oci_close($c); }
?>

• Unique connection example:
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OCI8 Library

• Persistent connection – oci_pconnect()
– Builds an RPC connection good for the duration of the 

over several sessions by several scripts.
– All DDL or DML statements are made in the scope of the 

same connection.
– Connections use critical resources to marshal and build 

a connection.
– Connections aren’t destroyed between connections.
– There is preserved state between connections.
– Only one persistent connection can exist between a 

remote client and server.
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OCI8 Library

<?php
// Connect with user, password, and TNS alias.
if ($c = @oci_pconnect("php","php","xe"))
{
print "Successfully connected to Oracle.<br />";
oci_close($c);

}
?>

• Persistent connection example:
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OCI8 Library

SQL Queries & Transactions
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OCI8 Library

• Establish connection:
if ($c = @oci_connect("php","php","xe"))

• Parse statement:
$s = oci_parse($c,"SELECT 'Hello World' FROM dual");

• Execute statement:
oci_execute($s,OCI_DEFAULT);

• Fetch statement:
while (oci_fetch($s)) {
for ($i = 1;$i <= oci_num_fields($s);$i++)
print "[".oci_result($s,$i)."]"; }

• Close connection:
oci_close($c);

• Static query components:
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OCI8 Library

• Establish connection:
if ($c = @oci_connect("php","php","xe"))

• Parse statement:
$s = oci_parse($c,"INSERT INTO … VALUES (…)");

• Execute statement:
oci_execute($s,OCI_COMMIT_ON_SUCCESS); // Default

• Close connection:
oci_close($c);

• Static transaction components:
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OCI8 Library

• Establish connection:
if ($c = @oci_connect("php","php","xe"))

• Parse statement:
$s = oci_parse($c,"SELECT ':bvar' FROM dual");

• Bind variable:
oci_bind_by_name($s,":bvar",$lvar,-1,SQLT_CHR);

• Execute statement:
oci_execute($s,OCI_DEFAULT);

• Fetch statement:
while (oci_fetch($s)) { … logic to read data … }

• Close connection:
oci_close($c);

• Dynamic query components:
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OCI8 Library

PL/SQL Statements
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OCI8 Library

function strip_special_characters($str) {
$out = "";
for ($i = 0;$i < strlen($str);$i++)
if ((ord($str[$i]) != 9) && (ord($str[$i]) != 10) &&

(ord($str[$i]) != 13))
$out .= $str[$i];

// Return pre-parsed SQL statement.
return $out; }

• Pre-parsing for PL/SQL statements:
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OCI8 Library

• Incremental required tasks:
– Define a system reference cursor resource:

$rc = oci_new_cursor($c);

– Execute both statement & system reference cursor:
oci_execute($rc);

– Fetch reference cursor:
while ($row = oci_fetch_assoc($rc))
{ … logic to read data … }

• Using System Reference Cursors:
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OCI8 Library

• Incremental required tasks:
– Bind an Oracle Collection:

oci_bind_array_by_name($s,':barray',$larray
,100,30,SQLT_STR);

– Fetch Index-by Table:
if (oci_execute($s))
for ($i = 1;$i < count($larray);$i++)
print $larray[i].'<br />';

• Using Index-by (PL/SQL) Tables:
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OCI8 Library

• Incremental required tasks:
– Define an Oracle Collection resource:

$lcollection = oci_new_collection($c,'TYPE_NAME');

– Fetch Index-by Table:
if (oci_execute($s))
for ($i = 1;$i < $lcollection->size();$i++)
print $lcollection->getElem($i).'<br />';

• Using SQL Collection Types:
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OCI8 Large Objects
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OCI8 Large Objects

• Large objects have descriptors, or locators:
– BLOB and CLOB types have descriptors
– BFILE types have locators
– Locators are an alias for descriptors

• Large objects, BLOB and CLOB, require a 
transaction context:
– Provided by FOR UPDATE clause
– Provided by RETURNING INTO clause
– As comma separated values

• You can wrap DBMS_LOB.FILEGETNAME to 
access BFILE file names.

• Defining LOBs in the Database:
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OCI8 Large Objects

• Using the FOR UPDATE clause:
SELECT   clob_column INTO clob_variable
FROM     some_table
WHERE    some_unique_key = some_value
FOR UPDATE;

• Using the RETURNING INTO clause:
UPDATE    some_table
SET       clob_column = empty_clob()
WHERE     some_unique_key = some_value
RETURNING clob_column
INTO      :bind_variable;

• Sample SQL for LOB Management:
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OCI8 Large Objects

• oci_fetch($s)
Returns a LOB descriptor as a value in a column labeled and numbered index.

• oci_fetch_array($s)
Returns a LOB descriptor in a local array variable accessible by using the column 
name as the index value.

• oci_fetch_assoc($s)
Returns a LOB descriptor as a value in a column labeled index.

• oci_fetch_object($s)
Returns a LOB descriptor as an object instance in a local array.

• oci_fetch_row($s)
Like the oci_fetch_assoc() but numerically indexed.

• Functions to fetch LOB types:
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OCI8 Large Objects

while (oci_fetch($s)) {
for ($i = 1;$i <= oci_num_fields($s);$i++)
if (is_object(oci_result($s,$i))) {
if ($size = oci_result($s,$i)->size())
$data = oci_result($s,$i)->read($size);

else
$data = "&nbsp;"; }

else {
if (oci_field_is_null($s,$i))
$data = "&nbsp;";

else
$data = oci_result($s,$i); }}

• Sample LOB handling in a mixed row:
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OCI8 Large Objects

• Incremental required tasks:
– Define a descriptor resource:

$rlob = oci_new_descriptor($c,OCI_D_LOB);

– Define a descriptor resource:
oci_define_by_name($s,':bind_lob',$rlob,SQLT_CLOB);

– Fetch reference cursor:
if (oci_execute($s,OCI_DEFAULT))
if ($size = @$rlob->size())

$data = $rlob->read($size);
else
$data = "&nbsp;";

• Reading LOB columns:
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OCI8 Large Objects

• Images and binary files are BFILE types:
– All BFILE types are stored externally in directories
– Require you to define directories in the OS
– Require that you define virtual database directories
– Require you to grant permissions to schema

• Apache configuration:
– Require creating a virtual directory alias
– Require configuring a virtual directory
– Restarting the Apache service

• Managing external-stored binary files:
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OCI8 Large Objects

• Connect as the privileged SYS user:
# sqlplus '/ as sysdba'

• Create the Linux/Unix directory:
SQL> CREATE DIRECTORY my_directory AS
'/mntpoint/directory';

• Create the Windows directory:
SQL> CREATE DIRECTORY my_directory AS
2  'C:\directory';

• Grant read permissions on virtual directory:
SQL> GRANT READ ON DIRECTORY my_directory
2  TO php_schema;

• Creating an external directory:
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OCI8 Large Objects

• Add a virtual directory to the httpd.conf file:
Alias /mydirectory/ "C:/SomeDir/photo/“

• Configure virtual directory in the httpd.conf file:
<Directory "C:/SomeDir/photo"> 

Options None 
AllowOverride None 
Order allow,deny 
Allow from all

</Directory>;

• Setting an Apache virtual directory:
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OPAL Questions
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