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“I’'ve never purchased a better
programming book... This book proved to
be the most informative, easiest to follow,
and had the best examples of any other
computer-related book I have ever
purchased. The text is very easy to follow

—Nick Landman

12

“This book by Welling & Thomson is the
only one which I have found to be indis-
pensable. The writing is clear and straightfor-
ward but never wastes my time. The book is
extremely well laid out. The chapters are the
right length and chapter titles quickly take
you where you want to go.”

—Wright Sullivan, President, A&E
Engineering, Inc., Greer South Carolina

“I just wanted to tell you that I think the
book PHP and MySQL Web Development
rocks! It’s logically structured, just the right
difficulty level for me (intermediate),
interesting and easy to read, and, of course,
full of valuable information!”

—CodE-E, Austria

“There are several good introductory
books on PHP, but Welling & Thomson is an
excellent handbook for those who wish to
build up complex and reliable systems. It’s
obvious that the authors have a strong back-
ground in the development of professional
applications and they teach not only
the language itself, but also how to use it
with good software engineering practices.”

—Javier Garcia, senior telecom engineer,
Telefonica R&D Labs, Madrid

“I picked up this book two days ago
and I am half way finished. I just can’t put
it down. The layout and flow is perfect.
Everything is presented in such a way so
that the information is very palatable. I am
able to immediately grasp all the concepts.
The examples have also been wonderful.

I just had to take some time out to express
to you how pleased I have been with

this book.”

—Jason B. Lancaster

“This book has proven a trusty
companion, with an excellent crash course
in PHP and superb coverage of MySQL as
used for Web applications. It also features
several complete applications that are great
examples of how to construct modular,
scalable applications with PHP. Whether
you are a PHP newbie or a veteran in
search of a better desk-side reference, this
one is sure to please!”

—WebDynamic

“The true PHP/MySQL bible, PHP
and MySQL Web Development by Luke
Welling and Laura Thomson, made me
realize that programming and databases are
now available to the commoners. Again, I
know 1/10000th of what there is to know,
and already I’'m enthralled.”

—Tim Luoma, TnTLuoma.com

“Welling and Thomson’s book is a good
reference for those who want to get to
grips with practical projects straight off the
bat. It includes webmail, shopping cart,
session control, and web-forum/weblog
applications as a matter of course, and
begins with a sturdy look at PHP first,
moving to MySQL once the basics
are covered.”

—twilight30 on Slashdot



“This book is absolutely excellent, to
say the least.... Luke Welling and Laura
Thomson give the best in-depth explana-
tions I've come across on such things as
regular expressions, classes and objects,
sessions etc. I really feel this book filled in a
lot of gaps for me with things I didn’t quite
understand.... This book jumps right into
the functions and features most commonly
used with PHP, and from there it continues
in describing real-world projects, MySQL
integration, and security issues from a proj-
ect manager’s point of view. I found every
bit of this book to be well organized and
easy to understand.”

—mnotepad on codewalkers.com

“A top-notch reference for
programmers using PHP and MySQL.
Highly recommended.”

—The Internet Writing Journal

“This book rocks! I am an experienced
programmer, so I didn’t need a lot of help
with PHP syntax; after all, it’s very close to
C/C++.1 don’t know a thing about
databases, though, so when I wanted to
develop a book review engine (among
other projects) I wanted a solid reference
to using MySQL with PHP. I have
O'Reilly’s mSQL and MySQL book, and
it’s probably a better pure-SQL reference,
but this book has earned a place on my
reference shelf...Highly recommended.”

—Paul Robichaux

“One of the best programming guides
I've ever read.”

—jackofsometrades from Lahti, Finland

“This is a well-written book for learn-
ing how to build Internet applications with
two of the most popular open-source Web
development technologies.... The projects
are the real jewel of the book. Not only are
the projects described and constructed in a
logical, component-based manner, but the
selection of projects represents an excellent
cross-section of common components that
are built into many web sites.”

—Craig Cecil

“The book takes an easy, step-by-step
approach to introduce even the clueless
programmer to the language of PHP. On
top of that, I often find myself referring
back to it in my Web design efforts. I'm still
learning new things about PHP, but this
book gave me a solid foundation from
which to start and continues to help me to

this day.”
—Stephen Ward

“This book is one of few that really
touched me and made me ‘love’ it. I can’t
put it in my bookshelf; I must put it in a
touchable place on my working bench as I
always like to refer from it. Its structure is
good, wordings are simple and straight for-
ward, and examples are clear and step by
step. Before I read it, I knew nothing of
PHP and MySQL. After reading it, I have
the confidence and skill to develop any
complicated Web application.”

—Power Wong

“This book is God.... I highly recom-
mend this book to anyone who wants to
jump in the deep end with database driven
Web application programming. I wish more
computer books were organized this way.”

—Sean C Schertell
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Introduction

WELCOME TO PHP AND MySQL WEB DEVELOPMENT. Within its pages, you will find
distilled knowledge from our experiences using PHP and MySQL, two of the hottest
web development tools around.

In this introduction, we cover

= Why you should read this book

= What you will be able to achieve using this book

= What PHP and MySQL are and why they’re great

= What’s changed in the latest versions of PHP and MySQL

= How this book is organized

Let’s get started.

Why You Should Read This Book

This book will teach you how to create interactive websites from the simplest order
form through to complex, secure e-commerce sites or interactive Web 2.0 sites. What's
more, you’ll learn how to do it using open source technologies.

This book is aimed at readers who already know at least the basics of HTML and
have done some programming in a modern programming language before but have not
necessarily programmed for the Internet or used a relational database. If you are a begin-
ning programmer, you should still find this book useful, but digesting it might take a lit-
tle longer. We’ve tried not to leave out any basic concepts, but we do cover them at
speed. The typical readers of this book want to master PHP and MySQL for the purpose
of building a large or commercial website. You might already be working in another web
development language; if so, this book should get you up to speed quickly.

We wrote the first edition of this book because we were tired of finding PHP books
that were basically function references. These books are useful, but they don’t help when
your boss or client has said, “Go build me a shopping cart.” In this book, we have done
our best to make every example useful. You can use many of the code samples directly in
your website, and you can use many others with only minor modifications.
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What You Will Learn from This Book

Reading this book will enable you to build real-world, dynamic websites. If you’ve built
websites using plain HTML, you realize the limitations of this approach. Static content
from a pure HTML website is just that—static. It stays the same unless you physically
update it. Your users can't interact with the site in any meaningful fashion.

Using a language such as PHP and a database such as MySQL allows you to make
your sites dynamic: to have them be customizable and contain real-time information.

‘We have deliberately focused this book on real-world applications, even in the intro-
ductory chapters. We begin by looking at a simple online ordering system and work our
way through the various parts of PHP and MySQL.

We then discuss aspects of electronic commerce and security as they relate to building
a real-world website and show you how to implement these aspects in PHP and MySQL.

In the final part of this book, we describe how to approach real-world projects and
take you through the design, planning, and building of the following projects:

= User authentication and personalization
= Shopping carts

= Web-based email

= Mailing list managers

= Web forums

= PDF document generation

= Web services with XML and SOAP

= Web 2.0 application with Ajax

You should be able to use any of these projects as is, or you can modify them to suit
your needs. We chose them because we believe they represent some the most common
web-based applications built by programmers. If your needs are different, this book
should help you along the way to achieving your goals.

What Is PHP?

PHP is a server-side scripting language designed specifically for the Web. Within an
HTML page, you can embed PHP code that will be executed each time the page is vis-
ited. Your PHP code is interpreted at the web server and generates HTML or other out-
put that the visitor will see.

PHP was conceived in 1994 and was originally the work of one man, Rasmus
Lerdorf. It was adopted by other talented people and has gone through four major
rewrites to bring us the broad, mature product we see today. As of November 2007, it
was installed on more than 21 million domains worldwide, and this number is growing
rapidly. You can see the current number at http://www.php.net/usage.php.
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PHP is an Open Source project, which means you have access to the source code and
can use, alter, and redistribute it all without charge.

PHP originally stood for Personal Home Page but was changed in line with the GNU
recursive naming convention (GNU = Gnu’s Not Unix) and now stands for PHP
Hypertext Preprocessor.

The current major version of PHP is 5. This version saw a complete rewrite of the
underlying Zend engine and some major improvements to the language.

The home page for PHP is available at http://www.php.net.

The home page for Zend Technologies is http://www.zend.com.

What Is MySQLe?

MySQL (pronounced My-Ess-Que-EIll) is a very fast, robust, relational database management
system (RDBMS). A database enables you to efficiently store, search, sort, and retrieve
data. The MySQL server controls access to your data to ensure that multiple users can
work with it concurrently, to provide fast access to it, and to ensure that only authorized
users can obtain access. Hence, MySQL is a multiuser, multithreaded server. It uses
Structured Query Language (SQL), the standard database query language. MySQL has been
publicly available since 1996 but has a development history going back to 1979. It is the
world’s most popular open source database and has won the Linux Journal Readers’
Choice Award on a number of occasions.

MySQL is available under a dual licensing scheme.You can use it under an open
source license (the GPL) free as long as you are willing to meet the terms of that license.
If you want to distribute a non-GPL application including MySQL, you can buy a com-
mercial license instead.

Why Use PHP and MySQL?

When setting out to build a website, you could use many different products.
You need to choose the following:

» Hardware for the web server

= An operating system

= Web server software

= A database management system

= A programming or scripting language
Some of these choices are dependent on the others. For example, not all operating
systems run on all hardware, not all web servers support all programming languages, and
so on.

In this book, we do not pay much attention to hardware, operating systems, or web

server software. We don’t need to. One of the best features of both PHP and MySQL is
that they work with any major operating system and many of the minor ones.



Introduction

The majority of PHP code can be written to be portable between operating systems
and web servers. There are some PHP functions that specifically relate to the filesystem
that are operating system dependent, but these are clearly marked as such in the manual
and in this book.

Whatever hardware, operating system, and web server you choose, we believe you
should seriously consider using PHP and MySQL.

Some of PHP’s Strengths

Some of PHP’s main competitors are Perl, Microsoft ASPINET, Ruby (on Rails or oth-
erwise), JavaServer Pages (JSP), and ColdFusion.
In comparison to these products, PHP has many strengths, including the following:

= Performance

= Scalability

= Interfaces to many different database systems
= Built-in libraries for many common web tasks
= Low cost

= Ease of learning and use

= Strong object-oriented support

= Portability

= Flexibility of development approach

= Availability of source code

= Availability of support and documentation

A more detailed discussion of these strengths follows.

Performance

PHP is very fast. Using a single inexpensive server, you can serve millions of hits per day.
Benchmarks published by Zend Technologies (http://www.zend.com) show PHP out-
performing its competition.

Scalability

PHP has what Rasmus Lerdorf frequently refers to as a “shared-nothing” architecture.
This means that you can effectively and cheaply implement horizontal scaling with large
numbers of commodity servers.

Database Integration

PHP has native connections available to many database systems. In addition to MySQL,
you can directly connect to PostgreSQL, Oracle, dbm, FilePro, DB2, Hyperwave,
Informix, InterBase, and Sybase databases, among others. PHP 5 also has a built-in SQL
interface to a flat file, called SQLite.



Introduction

Using the Open Database Connectivity Standard (ODBC), you can connect to any data-
base that provides an ODBC driver. This includes Microsoft products and many others.

In addition to native libraries, PHP comes with a database access abstraction layer
called PHP Database Objects (PDO), which allows consistent access and promotes secure
coding practices.

Built-in Libraries

Because PHP was designed for use on the Web, it has many built-in functions for per-
forming many useful web-related tasks.You can generate images on the fly, connect to
web services and other network services, parse XML, send email, work with cookies, and
generate PDF documents, all with just a few lines of code.

Cost

PHP is free.You can download the latest version at any time from http://www.php.net
for no charge.

Ease of Learning PHP

The syntax of PHP is based on other programming languages, primarily C and Perl. If
you already know C or Perl, or a C-like language such as C++ or Java, you will be pro-
ductive using PHP almost immediately.

Object-Oriented Support

PHP version 5 has well-designed object-oriented features. If you learned to program in
Java or C++, you will find the features (and generally the syntax) that you expect, such
as inheritance, private and protected attributes and methods, abstract classes and methods,
interfaces, constructors, and destructors. You will even find some less common features
such as iterators. Some of this functionality was available in PHP versions 3 and 4, but
the object-oriented support in version 5 is much more complete.

Portability

PHP is available for many different operating systems. You can write PHP code on free
Unix-like operating systems such as Linux and FreeBSD, commercial Unix versions such
as Solaris and IRIX, OS X, or on different versions of Microsoft Windows.

Well-written code will usually work without modification on a different system run-
ning PHP.

Flexibility of Development Approach

PHP allows you to implement simple tasks simply, and equally easily adapts to imple-
menting large applications using a framework based on design patterns such as
Model-View—Controller (MVC).
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Source Code

You have access to PHP’s source code. With PHP, unlike commercial, closed-source
products, if you want to modify something or add to the language, you are free to do so.

You do not need to wait for the manufacturer to release patches.You also don’t need
to worry about the manufacturer going out of business or deciding to stop supporting a
product.

Availability of Support and Documentation

Zend Technologies (www.zend.com), the company behind the engine that powers PHP,
funds its PHP development by offering support and related software on a commercial
basis.

The PHP documentation and community are mature and rich resources with a
wealth of information to share.

What Is New in PHP 5°?

You may have recently moved to PHP 5 from one of the PHP 4.x versions. As you
would expect in a new major version, it has some significant changes. The Zend engine
beneath PHP has been rewritten for this version. Major new features are as follows:

= Better object-oriented support built around a completely new object model (see
Chapter 6, “Object-Oriented PHP”)

= Exceptions for scalable, maintainable error handling (see Chapter 7, “Error and
Exception Handling”)

= SimpleXML for easy handling of XML data (see Chapter 33, “Connecting to Web
Services with XML and SOAP”)

Other changes include moving some extensions out of the default PHP install and into
the PECL library, improving streams support, and adding SQLite.

At the time of writing, PHP 5.2 was the current version, with PHP 5.3 on the near
horizon. PHP 5.2 added a number of useful features including:

= The new input filtering extension for security purposes
= JSON extension for better JavaScript interoperability

= File upload progress tracking

= Better date and time handling

= Many upgraded client libraries, performance improvements (including better
memory management in the Zend Engine), and bug fixes

Key Features of PHP 5.3

You may have heard about a new major release of PHP, called PHP 6. At the time of
this writing, PHP 6 is not in the release candidate stage, and hosting providers won’t be
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installing it for mass use for quite some time. However, some of the key features planned

in PHP 6 have been back-ported to PHP 5.3, which is a minor version release and clos-

er to passing acceptance testing and thus installation by hosting providers (of course, if

you are your own server’s administrator, you can install any version you like).

Some of the new features in PHP 5.3 are listed below; additional information also

appears throughout this book as appropriate:

The addition of namespaces; for more information see http://www.php.net/
language.namespaces

The addition of the intl extension for application internationalization; for more
information see http://www.php.net/manual/en/intro.intl.php

The addition of the phar extension for creating self-contained PHP application
archives; for more information see http://www.php.net/book.phar

The addition of the fileinfo extension for enhanced ability to work with files;
for more information see http://www.php.net/manual/en/book.fileinfo.php

The addition of the sqlite3 extension for working with the SQLite Embeddable
SQL Database Engine; for more information see http://www.php.net/manual/en/
class.sqlite3.php

The inclusion of support for the MySQLnd driver, a replacement for libmysql; for
more information see http://forge.mysql.com/wiki/PHP_MYSQLND

While the list above contains some of the highly-touted features of PHP 5.3, the release
also includes a significant number of bug fixes and maintenance performed on existing

functionality, such as:

Removing support for any version of Windows older than Windows 2000 (such as
Windows 98 and N'T4)

Ensuring the PCRE, Reflection, and SPL extensions are always enabled

Adding a few date and time functions for ease of date calculation and manipula-
tion

Improving the crypt (), hash(), and md5 () functionality, as well as improving the
OpenSSL extension

Improving php.ini administration and handling, including better error reporting

Continuing to fine-tune the Zend engine for better PHP runtime speed and
memory usage

Some of MySQLs Strengths

MySQLs main competitors are PostgreSQL, Microsoft SQL Server, and Oracle.
MySQL has many strengths, including the following:

High performance

Low cost
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= Ease of configuration and learning
= Portability
= Availability of source code

= Availability of support

A more detailed discussion of these strengths follows.

Performance

MySQL is undeniably fast. You can see the developers’ benchmark page at http://
web.mysql.com/whymysqgl/benchmarks. Many of these benchmarks show MySQL to be
orders of magnitude faster than the competition. In 2002, eMeek published a benchmark
comparing five databases powering a web application. The best result was a tie between
MySQL and the much more expensive Oracle.

Low Cost

MySQL is available at no cost under an open source license or at low cost under a com-
mercial license.You need a license if you want to redistribute MySQL as part of an
application and do not want to license your application under an Open Source license. If
you do not intend to distribute your application—typical for most web applications, or
are working on free or open source Software, you do not need to buy a license.

Ease of Use

Most modern databases use SQL. If you have used another RDBMS, you should have no
trouble adapting to this one. MySQL is also easier to set up than many similar products.

Portability

MySQL can be used on many different Unix systems as well as under Microsoft
Windows.

Source Code

As with PHP, you can obtain and modify the source code for MySQL. This point is not
important to most users most of the time, but it provides you with excellent peace of
mind, ensuring future continuity and giving you options in an emergency.

Availability of Support

Not all open source products have a parent company offering support, training, consult-
ing, and certification, but you can get all of these benefits from MySQL AB
(www.mysql.com).
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What Is New in MySQL 5?

Major changes introduced for MySQL 5 include
= Views
» Stored procedures (see Chapter 13, “Advanced MySQL Programming”)
= Basic trigger support

= Cursor support

Other changes include more ANSI standard compliance and speed improvements.
If you are still using an early 4.x version or a 3.x version of the MySQL server, you
should know that the following features were added to various versions from 4.0:

= Subquery support

= GIS types for storing geographical data

= Improved support for internationalization

» The transaction-safe storage engine InnoDB included as standard

» The MySQL query cache, which greatly improves the speed of repetitive queries
as often run by web applications

This book was written using MySQL 5.1 (Beta Community Edition). This version also
added support for

» Partitioning

» Row based replication
= Event scheduling

» Logging to tables

» Improvements to MySQL Cluster, information schema, backup processes, and
many bug fixes

How Is This Book Organized?

This book is divided into five main parts:

Part I, “Using PHP” provides an overview of the main parts of the PHP language
with examples. Each example is a real-world example used in building an e-commerce
site rather than “toy” code. We kick off this section with Chapter 1, “PHP Crash
Course.” If you've already used PHP, you can whiz through this chapter. If you are new
to PHP or new to programming, you might want to spend a little more time on it. Even
if you are quite familiar with PHP but you are new to PHP 5, you will want to read
Chapter 6, “Object-Oriented PHP,” because the object-oriented functionality has
changed significantly.
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Part II, “Using MySQL,” discusses the concepts and design involved in using relational
database systems such as MySQL, using SQL, connecting your MySQL database to the
world with PHP, and advanced MySQL topics, such as security and optimization.

Part III, “E-commerce and Security,” covers some of the general issues involved in
developing a website using any language. The most important of these issues is security.
We then discuss how you can use PHP and MySQL to authenticate your users and
securely gather, transmit, and store data.

Part IV, “Advanced PHP Techniques,” offers detailed coverage of some of the major
built-in functions in PHP. We have selected groups of functions that are likely to be use-
ful when building a website. You will learn about interaction with the server, interaction
with the network, image generation, date and time manipulation, and session variables.

PartV, “Building Practical PHP and MySQL Projects,” is our favorite section. It deals
with practical real-world issues such as managing large projects and debugging, and pro-
vides sample projects that demonstrate the power and versatility of PHP and MySQL.

Finally

We hope you enjoy this book and enjoy learning about PHP and MySQL as much as
we did when we first began using these products. They are really a pleasure to use. Soon,
you’ll be able to join the many thousands of web developers who use these robust, pow-
erful tools to easily build dynamic, real-time websites.
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PHP Crash Course

THIS CHAPTER GIVES YOU A QUICK OVERVIEW of PHP syntax and language constructs.
If you are already a PHP programmer, it might fill some gaps in your knowledge. If you
have a background using C, Perl Active Server Pages (ASP), or another programming
language, it will help you get up to speed quickly.

In this book, you’ll learn how to use PHP by working through lots of real-world
examples taken from our experiences building real websites. Often, programming text-
books teach basic syntax with very simple examples. We have chosen not to do that. We
recognize that what you do is to get something up and running, and understand how
the language is used, instead of plowing through yet another syntax and function refer-
ence that’s no better than the online manual.

Try the examples. Type them in or load them from the CD-ROM, change them,
break them, and learn how to fix them again.

This chapter begins with the example of an online product order form to show how
variables, operators, and expressions are used in PHP. It also covers variable types and
operator precedence.You learn how to access form variables and manipulate them by
working out the total and tax on a customer order.

You then develop the online order form example by using a PHP script to validate
the input data.You examine the concept of Boolean values and look at examples using
if, else, the ?: operator, and the switch statement. Finally, you explore looping by
writing some PHP to generate repetitive HTML tables.

Key topics you learn in this chapter include

= Embedding PHP in HTML
= Adding dynamic content

= Accessing form variables
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= Understanding identifiers

» Creating user-declared variables

= Examining variable types

= Assigning values to variables

= Declaring and using constants

= Understanding variable scope

= Understanding operators and precedence

= Evaluating expressions

= Using variable functions

= Making decisions with if, else, and switch

= Taking advantage of iteration using while, do, and for loops

Before You Begin: Accessing PHP

To work through the examples in this chapter and the rest of the book, you need access
to a web server with PHP installed. To gain the most from the examples and case studies,
you should run them and try changing them.To do this, you need a testbed where you
can experiment.

If PHP is not installed on your machine, you need to begin by installing it or having
your system administrator install it for you.You can find instructions for doing so in
Appendix A, “Installing PHP and MySQL.” Everything you need to install PHP under
Unix or Windows can be found on the accompanying CD-ROM.

Creating a Sample Application: Bob’s Auto Parts

One of the most common applications of any server-side scripting language is processing
HTML forms.You’ll start learning PHP by implementing an order form for Bob’s Auto
Parts, a fictional spare parts company.You can find all the code for the examples used in
this chapter in the directory called chapter0l on the CD-ROM.

Creating the Order Form

Bob’s HTML programmer has set up an order form for the parts that Bob sells. This rel-
atively simple order form, shown in Figure 1.1, is similar to many you have probably
seen while surfing. Bob would like to be able to know what his customers ordered, work
out the total prices of their orders, and determine how much sales tax is payable on the
orders.



Creating a Sample Application: Bob's Auto Parts
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Figure 1.1 Bob’ initial order form records only products and quantities.

Part of the HTML for this form is shown in Listing 1.1.

Listing 1.1 orderform.html— HTML for Bob’s Basic Order Form

<form action="processorder.php" method="post">
<table border="0">
<tr bgcolor="#ccccecc">
<td width="150">Item</td>
<td width="15">Quantity</td>
</tr>
<tr>
<td>Tires</td>
<td align="center"><input type="text" name="tireqgty" size="3"
maxlength="3" /></td>
</tr>
<tr>
<td>0il</td>
<td align="center"><input type="text" name="oilgty" size="3"
maxlength="3" /></td>
</tr>

15
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Listing 1.1 Continued

<tr>
<td>Spark Plugs</td>
<td align="center"><input type="text" name="sparkgty" size="3"
maxlength="3" /></td>
</tr>
<tr>

<td colspan="2" align="center"><input type="submit" value="Submit Order" /></td>
</tr>
</table>

</form>

Notice that the form’s action is set to the name of the PHP script that will process the
customer’s order. (You’ll write this script next.) In general, the value of the action
attribute is the URL that will be loaded when the user clicks the Submit button. The
data the user has typed in the form will be sent to this URL via the method specified in
the method attribute, either get (appended to the end of the URL) or post (sent as a
separate message).

Also note the names of the form fields: tireqty, oilgty, and sparkaty.You'll use
these names again in the PHP script. Because the names will be reused, it’s important to
give your form fields meaningful names that you can easily remember when you begin
writing the PHP script. Some HTML editors generate field names like £ield23 by
default. They are difficult to remember. Your life as a PHP programmer will be easier if
the names you use reflect the data typed into the field.

You should consider adopting a coding standard for field names so that all field names
throughout your site use the same format. This way, you can more easily remember
whether, for example, you abbreviated a word in a field name or put in underscores as
spaces.

Processing the Form

To process the form, you need to create the script mentioned in the action attribute of
the form tag called processorder.php. Open your text editor and create this file. Then
type in the following code:

<html>
<head>
<title>Bob's Auto Parts - Order Results</title>

</head>

<body>

<hl>Bob's Auto Parts</hl>

<h2>0rder Results</h2>

</body>

</html>
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Notice how everything you've typed so far is just plain HTML. It’s now time to add
some simple PHP code to the script.

Embedding PHP in HTML

Under the <h2> heading in your file, add the following lines:

<?php
echo '<p>Order processed.</p>';

?>

Save the file and load it in your browser by filling out Bob’s form and clicking the
Submit Order button.You should see something similar to the output shown in

Figure 1.2.

- - ~
{3 Bob's Auto Parts - Order Results - Mozilla Firefox:

File Edit View History Bookmarks Tools Help

<&E -0 - @ 0 (B | htp/iocalnost/phpmysqlie/chapterdl /processorderphp | = | 2

Bob's Auto Parts
Order Results
Order processed.

Done

Figure 1.2 Text passed to PHP’s echo construct is echoed to the browser.

Notice how the PHP code you wrote was embedded inside a normal-looking HTML
file. Try viewing the source from your browser. You should see this code:
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<html>
<head>
<title>Bob's Auto Parts - Order Results</title>

</head>

<body>

<hl>Bob's Auto Parts</hl>

<h2>0rder Results</h2>

<p>Order processed.</p>

</body>

</html>

None of the raw PHP is visible because the PHP interpreter has run through the script
and replaced it with the output from the script. This means that from PHP you can pro-
duce clean HTML viewable with any browser; in other words, the user’s browser does
not need to understand PHP.

This example illustrates the concept of server-side scripting in a nutshell. The PHP
has been interpreted and executed on the web server, as distinct from JavaScript and
other client-side technologies interpreted and executed within a web browser on a user’s
machine.

The code that you now have in this file consists of four types of text:

= HTML
= PHP tags
= PHP statements

= Whitespace

You can also add comments.
Most of the lines in the example are just plain HTML.

PHP Tags

The PHP code in the preceding example began with <?php and ended with 2>.This is
similar to all HTML tags because they all begin with a less than (<) symbol and end with
a greater than (>) symbol. These symbols (<?php and ?>) are called PHP tags. They tell
the web server where the PHP code starts and finishes. Any text between the tags is
interpreted as PHP. Any text outside these tags is treated as normal HTML. The PHP
tags allow you to escape from HTML.

You can choose different tag styles. Let’s look at these tags in more detail.

There are actually four different styles of PHP tags. Each of the following fragments
of code is equivalent:
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= XML style

<?php echo '<p>Order processed.</p>'; ?>

This is the tag style that we use in this book; it is the preferred PHP tag style. The
server administrator cannot turn it off, so you can guarantee it will be available on
all servers, which is especially important if you are writing applications that may be
used on different installations. This tag style can be used with Extensible Markup
Language (XML) documents. In general, we recommend you use this tag style.

= Short style

<? echo '<p>Order processed.</p>'; ?>

This tag style is the simplest and follows the style of a Standard Generalized
Markup Language (SGML) processing instruction. To use this type of tag—which
is the shortest to type—you either need to enable the short_open_tag setting in
your config file or compile PHP with short tags enabled.You can find more infor-
mation on how to use this tag style in Appendix A. The use of this style is not rec-
ommended because it will not work in many environments as it is no longer

enabled by default.
= SCRIPT style

<script language='php'> echo '<p>Order processed.</p>'; </script>

This tag style is the longest and will be familiar if you've used JavaScript or
VBScript. You might use it if you're using an HTML editor that gives you prob-
lems with the other tag styles.

= ASP style

<% echo '<p>Order processed.</p>'; %>
P P p

This tag style is the same as used in Active Server Pages (ASP) or ASPNET. You
can use it if you have enabled the asp_tags configuration setting. You probably
have no reason to use this style of tag unless you are using an editor that is geared
toward ASP or ASPNET. Note that, by default, this tag style is disabled.

PHP Statements

You tell the PHP interpreter what to do by including PHP statements between your
opening and closing tags. The preceding example used only one type of statement:

echo '<p>Order processed.</p>';
As you have probably guessed, using the echo construct has a very simple result: It

prints (or echoes) the string passed to it to the browser. In Figure 1.2, you can see the
result is that the text order processed. appears in the browser window.
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Notice that there is a semicolon at the end of the echo statement. Semicolons sepa-
rate statements in PHP much like periods separate sentences in English. If you have pro-
grammed in C or Java before, you will be familiar with using the semicolon in this way.

Leaving off the semicolon is a common syntax error that is easily made. However, it’s
equally easy to find and to correct.

Whitespace

Spacing characters such as newlines (carriage returns), spaces, and tabs are known as
whitespace. As you probably already know, browsers ignore whitespace in HTML. So does
the PHP engine. Consider these two HTML fragments:

<hl>Welcome to Bob's Auto Parts!</hl><p>What would you like to order today?</p>
and

<hl>Welcome to Bob's
Auto Parts!</hl>

<p>What would you like

to order today?</p>

These two snippets of HTML code produce identical output because they appear the
same to the browser. However, you can and are encouraged to use whitespace sensibly in
your HTML as an aid to humans—to enhance the readability of your HTML code. The
same is true for PHP.You don’t need to have any whitespace between PHP statements,
but it makes the code much easier to read if you put each statement on a separate line.
For example,

echo 'hello ';
echo 'world';

and

echo 'hello ';echo 'world';

are equivalent, but the first version is easier to read.

Comments

Comments are exactly that: Comments in code act as notes to people reading the code.
Comments can be used to explain the purpose of the script, who wrote it, why they
wrote it the way they did, when it was last modified, and so on.You generally find com-
ments in all but the simplest PHP scripts.

The PHP interpreter ignores any text in comments. Essentially, the PHP parser skips
over the comments, making them equivalent to whitespace.

PHP supports C, C++, and shell script—style comments.
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The following is a C-style, multiline comment that might appear at the start of a
PHP script:

/* Author: Bob Smith

Last modified: April 10

This script processes the customer orders.
*/

Multiline comments should begin with a /* and end with */.As in C, multiline com-
ments cannot be nested.
You can also use single-line comments, either in the C++ style:

echo '<p>Order processed.</p>'; // Start printing order

or in the shell script style:

echo '<p>Order processed.</p>'; # Start printing order

With both of these styles, everything after the comment symbol (# or //) is a comment
until you reach the end of the line or the ending PHP tag, whichever comes first.

In the following line of code, the text before the closing tag, here is a comment, is
part of a comment. The text after the closing tag, here is not, will be treated as
HTML because it is outside the closing tag:

// here is a comment ?> here is not

Adding Dynamic Content

So far, you haven’t used PHP to do anything you couldn’t have done with plain HTML.
The main reason for using a server-side scripting language is to be able to provide
dynamic content to a site’s users. This is an important application because content that
changes according to users’ needs or over time will keep visitors coming back to a site.
PHP allows you to do this easily.
Let’s start with a simple example. Replace the PHP in processorder.php with the
following code:

<?php
echo "<p>Order processed at ";
echo date('H:i, jS F Y');
echo "</p>";

?>

You could also write this on one line, using the concatenation operator (.), as
<?php
echo "<p>Order processed at ".date('H:i, jS F Y')."</p>";

?>

In this code, PHP’s built-in date () function tells the customer the date and time when
his order was processed. This information will be different each time the script is run.
The output of running the script on one occasion is shown in Figure 1.3.
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A3 Bob's Auto Parts - Order Results
File Edit View History Bookmarks Tools Help

<E -0 - @ 0 (B | htpu/iocalnost/phpmysqlie/chapterdl /processorderphp | = | 2

Bob's Auto Parts
Order Results

Order processed at 0825, 7th July 2008

Done

Figure 1.3 PHP’ date () function returns a formatted date string.

Calling Functions

Look at the call to date().This is the general form that function calls take. PHP has an
extensive library of functions you can use when developing web applications. Most of
these functions need to have some data passed to them and return some data.

Now look at the function call again:

date('H:i, jS F')

Notice that it passes a string (text data) to the function inside a pair of parentheses. The
element within the parentheses is called the function’s argument or parameter. Such argu-
ments are the input the function uses to output some specific results.

Using the date () Function

The date () function expects the argument you pass it to be a format string, represent-
ing the style of output you would like. Each letter in the string represents one part of
the date and time. H is the hour in a 24-hour format with leading zeros where required,
i is the minutes with a leading zero where required, j is the day of the month without a
leading zero, s represents the ordinal suffix (in this case th), and F is the full name of the
month.
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For a full list of formats supported by date (), see Chapter 21, “Managing the Date
and Time.”

Accessing Form Variables

The whole point of using the order form is to collect customers’ orders. Getting the
details of what the customers typed is easy in PHP, but the exact method depends on the
version of PHP you are using and a setting in your php.ini file.

Short, Medium, and Long Variables

Within your PHP script, you can access each form field as a PHP variable whose name
relates to the name of the form field. You can recognize variable names in PHP because
they all start with a dollar sign (3). (Forgetting the dollar sign is a common programming
error.)

Depending on your PHP version and setup, you can access the form data via variables
in three ways. These methods do not have official names, so we have nicknamed them
short, medium, and long style. In any case, each form field on a page submitted to a PHP
script is available in the script.

You may be able to access the contents of the field tiregty in the following ways:

Stireqgty // short style
$_POST[ 'tiregty'] // medium style
S$HTTP_POST_VARS[ 'tireqty'] // long style

In this example and throughout this book, we have used the medium style (that is,
$_POST['tiregty']) for referencing form variables, but we have created short versions
of the variables for ease of use. However, we do so within the code and not automatical-
ly, as to do so automatically would introduce a security issue within the code.

For your own code, you might decide to use a different approach. To make an
informed choice, look at the different methods:

» Short style ($tiregty) is convenient but requires the register_globals configu-
ration setting be turned on. For security reasons, this setting is turned oft by
default. This style makes it easy to make errors that could make your code inse-
cure, which is why it is no longer the recommended approach. It would be a bad
idea to use this style in a new code as the option is likely to disappear in PHP6.

» Medium style ($_POST['tiregty']) is the recommended approach. If you create
short versions of variable names, based on the medium style (as we do in this
book), it is not a security issue and instead is simply on ease-of-use issue.
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= Long style ($HTTP_POST_VARS[ 'tiregty']) is the most verbose. Note, however,
that it is deprecated and is therefore likely to be removed in the long term. This
style used to be the most portable but can now be disabled via the
register_long_arrays configuration directive, which improves performance. So
again using it in new code is probably not a good idea unless you have reason to
think that your software is particularly likely to be installed on old servers.

‘When you use the short style, the names of the variables in the script are the same as the
names of the form fields in the HTML form.You don’t need to declare the variables or
take any action to create these variables in your script. They are passed into your script,
essentially as arguments are passed to a function. If you are using this style, you can just
use a variable such as $tiregty.The field tireqty in the form creates the variable
$tiregty in the processing script.

Such convenient access to variables is appealing, but before you simply turn on
register_globals, it is worth considering why the PHP development team set it
to oft.

Having direct access to variables like this is very convenient, but it does allow you to make
programming mistakes that could compromise your scripts’ security. With form variables
automatically turned into global variables like this, there is no obvious distinction between
variables that you have created and untrusted variables that have come directly from users.

If you are not careful to give all your own variables a starting value, your scripts’ users
can pass variables and values as form variables that will be mixed with your own. If you
choose to use the convenient short style of accessing variables, you need to give all your
own variables a starting value.

Medium style involves retrieving form variables from one of the arrays $_posT,
$_GET, or $_REQUEST. One of the $_GET or $_POST arrays holds the details of all the
form variables. Which array is used depends on whether the method used to submit the
form was GET or POST, respectively. In addition, a combination of all data submitted via
GET or POST is also available through $_REQUEST.

If the form was submitted via the PoST method, the data entered in the tireqgty box
will be stored in $_POST['tiregty'].If the form was submitted via GET, the data will
be in $_GET['tireqty']. In either case, the data will also be available in
$_REQUEST[ 'tireqgty'l].

These arrays are some of the superglobal arrays. We will revisit the superglobals when
we discuss variable scope later in this chapter.
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Let’s look at an example that creates easier-to-use copies of variables.

To copy the value of one variable into another, you use the assignment operator,
which in PHP is an equal sign (=). The following statement creates a new variable named
$tiregty and copies the contents of $ POST ['tiregty'] into the new variable:

Stiregty = $_POST['tireqgty'];

Place the following block of code at the start of the processing script. All other scripts in
this book that handle data from a form contain a similar block at the start. Because this
code will not produce any output, placing it above or below the <html> and other
HTML tags that start your page makes no difference. We generally place such blocks at
the start of the script to make them easy to find.

<?php
// create short variable names
$tiregty = $_POST['tireaqty'];
Soilgty = $_POST['oilagty'];
$sparkgty = $_POST[ 'sparkagty'];

?>

This code creates three new variables—$tireqty, $0ilgty, and $sparkgty—and sets
them to contain the data sent via the posT method from the form.

To make the script start doing something visible, add the following lines to the bot-
tom of your PHP script:

echo '<p>Your order is as follows: </p>';
echo S$tireqty.' tires<br />';

echo $oilgty.' bottles of oil<br />';
echo $sparkqty.' spark plugs<br />';

At this stage, you have not checked the variable contents to make sure sensible data has

been entered in each form field. Try entering deliberately wrong data and observe what
happens. After you have read the rest of the chapter, you might want to try adding some
data validation to this script.

Taking data directly from the user and outputting it to the browser like this is a risky
practice from a security perspective. You should filter input data. We will start to cover
input filtering in Chapter 4, “String Manipulation and Regular Expressions,” and discuss
security in depth in Chapter 16, “Web Application Security.”

If you now load this file in your browser, the script output should resemble what is
shown in Figure 1.4.The actual values shown, of course, depend on what you typed into
the form.
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File Edit View History Bookmarks Tools Help

- - (@ 0 | httpssiocelnost/phpmysqlde/cheptedl/processarderphp | v [ B |

Bob's Auto Parts
Order Results

Order processed at 08:38, 7th July 2008
Your order is as follows:
2 tires

4 bottles of oil
6 spark phigs

Done

Figure 1.4 The form variables the user typed in are easily accessible in
processorder.php.

The following sections describe a couple of interesting elements of this example.

String Concatenation

In the sample script, echo prints the value the user typed in each form field, followed by
some explanatory text. If you look closely at the echo statements, you can see that the
variable name and following text have a period (.) between them, such as this:

echo $tiregty.' tires<br />';

This period is the string concatenation operator, which adds strings (pieces of text)
together. You will often use it when sending output to the browser with echo. This way,
you can avoid writing multiple echo commands.

You can also place simple variables inside a double-quoted string to be echoed.
(Arrays are somewhat more complicated, so we look at combining arrays and strings in
Chapter 4, “String Manipulation and Regular Expressions.”) Consider this example:

echo "S$tireqgty tires<br />";
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This is equivalent to the first statement shown in this section. Either format is valid, and
which one you use is a matter of personal taste. This process, replacing a variable with its
contents within a string, is known as interpolation.

Note that interpolation is a feature of double-quoted strings only. You cannot place
variable names inside a single-quoted string in this way. Running the following line of
code

echo 'Stireqty tires<br />';

simply sends "$tiregty tires<br />" to the browser. Within double quotation marks,
the variable name is replaced with its value. Within single quotation marks, the variable
name or any other text is sent unaltered.

Variables and Literals

The variables and strings concatenated together in each of the echo statements in the
sample script are different types of things. Variables are symbols for data. The strings are
data themselves. When we use a piece of raw data in a program like this, we call it a liter-
al to distinguish it from a variable. $tireqty is a variable, a symbol that represents the
data the customer typed in. On the other hand, ' tires<br />' is a literal. You can take
it at face value. Well, almost. Remember the second example in the preceding section?
PHP replaced the variable name $tireqgty in the string with the value stored in the
variable.

Remember the two kinds of strings mentioned already: ones with double quotation
marks and ones with single quotation marks. PHP tries to evaluate strings in double
quotation marks, resulting in the behavior shown earlier. Single-quoted strings are treat-
ed as true literals.

There is also a third way of specifying strings using the heredoc syntax (<<<), which
will be familiar to Perl users. Heredoc syntax allows you to specify long strings tidily, by
specifying an end marker that will be used to terminate the string. The following exam-
ple creates a three-line string and echoes it:

echo <<<theEnd
line 1
line 2
line 3
theEnd

The token theEnd is entirely arbitrary. It just needs to be guaranteed not to appear in
the text. To close a heredoc string, place a closing token at the start of a line.
Heredoc strings are interpolated, like double-quoted strings.
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Understanding Identifiers

Identifiers are the names of variables. (The names of functions and classes are also identi-
fiers; we look at functions and classes in Chapters 5, “Reusing Code and Writing
Functions,” and 6, “Object-Oriented PHP”) You need to be aware of the simple rules
defining valid identifiers:

= Identifiers can be of any length and can consist of letters, numbers, and under-

scores.
» Identifiers cannot begin with a digit.

= In PHP, identifiers are case sensitive. $tireqty is not the same as $TireQty. Trying
to use them interchangeably is a common programming error. Function names are
an exception to this rule: Their names can be used in any case.

= A variable can have the same name as a function. This usage 1s confusing, however,
and should be avoided. Also, you cannot create a function with the same name as

another function.

You can declare and use your own variables in addition to the variables you are passed
from the HTML form.

One of the features of PHP is that it does not require you to declare variables before
using them. A variable is created when you first assign a value to it. See the next section
for details.

You assign values to variables using the assignment operator (=) as you did when
copying one variable’s value to another. On Bob’s site, you want to work out the total
number of items ordered and the total amount payable.You can create two variables to
store these numbers. To begin with, you need to initialize each of these variables to zero
by adding these lines to the bottom of your PHP script.

Stotalgty = 0;
$totalamount = 0.00;

Each of these two lines creates a variable and assigns a literal value to it. You can also
assign variable values to variables, as shown in this example:

Stotalgty = 0;
Stotalamount = $totalgty;
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Examining Variable Types

A variable’s type refers to the kind of data stored in it. PHP provides a set of data types.
Different data can be stored in different data types.

PHP’s Data Types
PHP supports the following basic data types:

= Integer—Used for whole numbers

» Float (also called double)—Used for real numbers

» String—Used for strings of characters

= Boolean—Used for true or false values

» Array—Used to store multiple data items (see Chapter 3, “Using Arrays”)
= Object—Used for storing instances of classes (see Chapter 6)

Two special types are also available: NULL and resource. Variables that have not been
given a value, have been unset, or have been given the specific value NULL are of type
NULL. Certain built-in functions (such as database functions) return variables that have
the type resource. They represent external resources (such as database connections).You
will almost certainly not directly manipulate a resource variable, but frequently they are
returned by functions and must be passed as parameters to other functions.

Type Strength

PHP is called weakly typed, or dynamically typed language. In most programming lan-
guages, variables can hold only one type of data, and that type must be declared before
the variable can be used, as in C. In PHP, the type of a variable is determined by the
value assigned to it.

For example, when you created $totalgty and $totalamount, their initial types were
determined as follows:

Stotalagty = 0;
Stotalamount = 0.00;

Because you assigned 0, an integer, to $totalgty, this is now an integer type variable.
Similarly, $totalamount is now of type float.
Strangely enough, you could now add a line to your script as follows:

$totalamount = 'Hello';

The variable $totalamount would then be of type string. PHP changes the variable type
according to what is stored in it at any given time.
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This ability to change types transparently on the fly can be extremely useful.
Remember PHP “automagically” knows what data type you put into your variable. It
returns the data with the same data type when you retrieve it from the variable.

Type Casting

You can pretend that a variable or value is of a different type by using a type cast. This
feature works identically to the way it works in C.You simply put the temporary type in
parentheses in front of the variable you want to cast.

For example, you could have declared the two variables from the preceding section
using a cast:

Stotalgty = 0;
Stotalamount = (float)S$totalgty;

The second line means “Take the value stored in $totalgty, interpret it as a float, and
store it in $totalamount.” The $totalamount variable will be of type float. The cast
variable does not change types, so $totalgty remains of type integer.

You can also use the built-in function to test and set type, which you will learn about
later in this chapter.

Variable Variables

PHP provides one other type of variable: the variable variable.Variable variables enable
you to change the name of a variable dynamically.

As you can see, PHP allows a lot of freedom in this area. All languages enable you to
change the value of a variable, but not many allow you to change the variable’s type, and
even fewer allow you to change the variable’s name.

A variable variable works by using the value of one variable as the name of another.
For example, you could set

$varname = 'tireqty';
You can then use $$varname in place of $tiregty. For example, you can set the value of
$tireqgty as follows:

$Svarname = 5;

This is exactly equivalent to

Stireqty = 5;

This approach might seem somewhat obscure, but we’ll revisit its use later. Instead of
having to list and use each form variable separately, you can use a loop and variable to
process them all automatically. You can find an example illustrating this in the section on
for loops later in this chapter.
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Declaring and Using Constants

As you saw previously, you can readily change the value stored in a variable. You can also
declare constants. A constant stores a value just like a variable, but its value is set once
and then cannot be changed elsewhere in the script.

In the sample application, you might store the prices for each item on sale as a con-
stant. You can define these constants using the define function:

define ('TIREPRICE', 100);
define ('OILPRICE', 10);
define('SPARKPRICE', 4);

Now add these lines of code to your script. You now have three constants that can be
used to calculate the total of the customer’s order.

Notice that the names of the constants appear in uppercase. This convention bor-
rowed from C, makes it easy to distinguish between variables and constants at a glance.
Following this convention is not required but will make your code easier to read and
maintain.

One important difference between constants and variables is that when you refer to a
constant, it does not have a dollar sign in front of it. If you want to use the value of a
constant, use its name only. For example, to use one of the constants just created, you
could type

echo TIREPRICE;

As well as the constants you define, PHP sets a large number of its own. An easy way to
obtain an overview of them is to run the phpinfo () function:

phpinfo () ;

This function provides a list of PHP’s predefined variables and constants, among other
useful information. We will discuss some of them as we go along.

One other difference between variables and constants is that constants can store only
boolean, integer, float, or string data. These types are collectively known as scalar values.

Understanding Variable Scope

The term scope refers to the places within a script where a particular variable is visible.
The six basic scope rules in PHP are as follows:

» Built-in superglobal variables are visible everywhere within a script.

= Constants, once declared, are always visible globally; that is, they can be used inside
and outside functions.

= Global variables declared in a script are visible throughout that script, but not inside
functions.
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= Variables inside functions that are declared as global refer to the global variables of
the same name.

= Variables created inside functions and declared as static are invisible from outside
the function but keep their value between one execution of the function and the
next. (We explain this idea fully in Chapter 5.)

= Variables created inside functions are local to the function and cease to exist when
the function terminates.

The arrays $_GET and $_POST and some other special variables have their own scope
rules. They are known as superglobals or autoglobals and can be seen everywhere, both
inside and outside functions.

The complete list of superglobals is as follows:

= $GLOBALS—An array of all global variables (Like the global keyword, this allows
you to access global variables inside a function—for example, as
$GLOBALS[ 'myvariable'] )

= $_SERVER—An array of server environment variables

= $_GET—An array of variables passed to the script via the GET method

= $_POST—An array of variables passed to the script via the PoST method
= $_COOKIE—An array of cookie variables

= $_FILES—An array of variables related to file uploads

= $_ENV—An array of environment variables

= $_REQUEST—An array of all user input including the contents of input including
$_GET, $_POST, and $_COOKIE (but not including $_FILES since PHP 4.3.0)

= $_SESSION—AnN array of session variables

We come back to each of these superglobals throughout the book as they become rele-
vant.

We cover scope in more detail when we discuss functions and classes later in this
chapter. For the time being, all the variables we use are global by default.

Using Operators

Operators are symbols that you can use to manipulate values and variables by performing
an operation on them.You need to use some of these operators to work out the totals
and tax on the customer’s order.

We’ve already mentioned two operators: the assignment operator (=) and the string
concatenation operator (.). In the following sections, we describe the complete list.
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In general, operators can take one, two, or three arguments, with the majority taking
two. For example, the assignment operator takes two: the storage location on the left side
of the = symbol and an expression on the right side. These arguments are called
operands—that is, the things that are being operated upon.

Arithmetic Operators

Arithmetic operators are straightforward; they are just the normal mathematical opera-
tors. PHP’s arithmetic operators are shown in Table 1.1.

Table 1.1 PHP’s Arithmetic Operators

Operator Name Example
+ Addition Sa + $b
- Subtraction Sa - $b
* Multiplication Sa * $b
/ Division Sa / $b
% Modulus $a % $b

With each of these operators, you can store the result of the operation, as in this example:

Sresult = Sa + Sb;

Addition and subtraction work as you would expect. The result of these operators is to
add or subtract, respectively, the values stored in the $a and $b variables.

You can also use the subtraction symbol (-) as a unary operator—that is, an operator
that takes one argument or operand—to indicate negative numbers, as in this example:

$a = -1;

Multiplication and division also work much as you would expect. Note the use of the
asterisk as the multiplication operator rather than the regular multiplication symbol, and
the forward slash as the division operator rather than the regular division symbol.

The modulus operator returns the remainder calculated by dividing the $a variable by
the $b variable. Consider this code fragment:

Sa = 27;
$b = 10;
Sresult = $a%$h;

The value stored in the $result variable is the remainder when you divide 27 by 10—
that is, 7.
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You should note that arithmetic operators are usually applied to integers or doubles.
If you apply them to strings, PHP will try to convert the string to a number. If it con-
tains an e or an E, it will be read as being in scientific notation and converted to a float;
otherwise, it will be converted to an integer. PHP will look for digits at the start of the
string and use them as the value; if there are none, the value of the string will be zero.

String Operators

You’ve already seen and used the only string operator.You can use the string concatena-
tion operator to add two strings and to generate and store a result much as you would
use the addition operator to add two numbers:

$a = "Bob's ";

$b = "Auto Parts";

$result = $a.$b;

The $result variable now contains the string "Bob's Auto Parts".

Assignment Operators

You've already seen the basic assignment operator (=). Always refer to this as the assign-
ment operator and read it as “is set to.” For example,

Stotalgty = 0;
This line should be read as “$totalgty is set to zero.” We explain why when we discuss

the comparison operators later in this chapter, but if you call it equals, you will get con-
fused.

Values Returned from Assignment

Using the assignment operator returns an overall value similar to other operators. If you
write

Sa + Sb

the value of this expression is the result of adding the $a and $b variables together.
Similarly, you can write

The value of this whole expression is zero.
This technique enables you to form expressions such as

$b =6+ ($a = 5);
This line sets the value of the $b variable to 11.This behavior is generally true of assign-

ments: The value of the whole assignment statement is the value that is assigned to the
left operand.
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When working out the value of an expression, you can use parentheses to increase
the precedence of a subexpression, as shown here. This technique works exactly the same
way as in mathematics.

Combined Assignment Operators

In addition to the simple assignment, there is a set of combined assignment operators.
Each of them is a shorthand way of performing another operation on a variable and
assigning the result back to that variable. For example,

Sa += 5;
This is equivalent to writing

Sa = Sa + 5;

Combined assignment operators exist for each of the arithmetic operators and for the
string concatenation operator. A summary of all the combined assignment operators and
their effects is shown in Table 1.2.

Table 1.2 PHP’s Combined Assignment Operators

Operator Use Equivalent To

+= Sa += $b Sa = Sa + $b
-= $a -= $b $a = $a - $b
*= Sa *= sb Sa = $a * sb
/= $a /= s$b $a = sa / $b
%= $a %= s$b $a = $a % $b
.= Sa .= $b Sa = Sa . $b

Pre- and Post-Increment and Decrement

The pre- and post-increment (++) and decrement (--) operators are similar to the +=
and -= operators, but with a couple of twists.

All the increment operators have two effects: They increment and assign a value.
Consider the following:

$a=4;
echo ++$a;

The second line uses the pre-increment operator, so called because the ++ appears before
the $a.This has the effect of first incrementing $a by 1 and second, returning the incre-
mented value. In this case, $a is incremented to 5, and then the value 5 is returned and
printed. The value of this whole expression is 5. (Notice that the actual value stored in
$a is changed: It is not just returning $a + 1.)
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If the ++ is after the $a, however, you are using the post-increment operator. It has a
different effect. Consider the following:

Sa=4;

echo Sa++;

In this case, the eftects are reversed. That is, first, the value of $a is returned and printed,
and second, it is incremented. The value of this whole expression is 4. This is the value
that will be printed. However, the value of $a after this statement is executed is 5.

As you can probably guess, the behavior is similar for the -- operator. However, the
value of $a is decremented instead of being incremented.

Reference Operator

The reference operator (&, an ampersand) can be used in conjunction with assignment.
Normally, when one variable is assigned to another, a copy is made of the first variable
and stored elsewhere in memory. For example,

$a = 5;

$b = $a;

These code lines make a second copy of the value in $a and store it in $b. If you subse-
quently change the value of $a, $b will not change:

$a = 7; // $b will still be 5

You can avoid making a copy by using the reference operator. For example,

$a = 5;
Sb = &Sa;
Sa = 7; // $a and S$b are now both 7

References can be a bit tricky. Remember that a reference is like an alias rather than like
a pointer. Both $a and $b point to the same piece of memory.You can change this by
unsetting one of them as follows:

unset ($a) ;

Unsetting does not change the value of $b (7) but does break the link between $a and
the value 7 stored in memory.

Comparison Operators

The comparison operators compare two values. Expressions using these operators return
either of the logical values true or false depending on the result of the comparison.
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The Equal Operator

The equal comparison operator (==, two equal signs) enables you to test whether two
values are equal. For example, you might use the expression

Sa == S$b

to test whether the values stored in $a and $b are the same. The result returned by this
expression is true if they are equal or false if they are not.

You might easily confuse == with =, the assignment operator. Using the wrong opera-
tor will work without giving an error but generally will not give you the result you
wanted. In general, nonzero values evaluate to true and zero values to false. Say that
you have initialized two variables as follows:

$a = 5;
$b = 7;

If you then test $a = $b, the result will be true. Why? The value of $a = $b is the
value assigned to the left side, which in this case is 7. Because 7 is a nonzero value, the
expression evaluates to true. If you intended to test $a == $b, which evaluates to
false, you have introduced a logic error in your code that can be extremely difficult to
find. Always check your use of these two operators and check that you have used the
one you intended to use.

Using the assignment operator rather than the equals comparison operator is an easy
mistake to make, and you will probably make it many times in your programming career.

Other Comparison Operators

PHP also supports a number of other comparison operators. A summary of all the com-
parison operators is shown in Table 1.3. One to note is the identical operator (===),
which returns true only if the two operands are both equal and of the same type. For
example, 0==0 will be true, but 0===0 will not because one zero is an integer and the
other zero is a string.

Table 1.3 PHP’s Comparison Operators

Operator Name Use

== Equals $a == s$b
=== Identical $a === $b
1= Not equal $a != $b
== Not identical $a !== $b
<> Not equal (comparison operator) $a <> $b
< Less than $a < sb
> Greater than (comparison operator) $a > Sb
<= Less than or equal to $a <= s$b

>= Greater than or equal to $a >= sb
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Logical Operators

The logical operators combine the results of logical conditions. For example, you might
be interested in a case in which the value of a variable, $a, is between 0 and 100.You
would need to test both the conditions $a >= 0 and $a <= 100, using the AND opera-
tor, as follows:

$a >= 0 && $a <=100

PHP supports logical AND, OR, XOR (exclusive or), and NOT.
The set of logical operators and their use is summarized in Table 1.4.

Table 1.4 PHP’s Logical Operators

Operator Name Use Result

! NOT 1$b Returns true if $b is false and vice versa

&& AND $a && $b Returns true if both $a and $b are true; other-
wise false

| OR S$a || ¢$b Returns true if either $a or $b or both are true;
otherwise false

and AND $a and S$b Same as &&, but with lower precedence

or OR $a or $b Same as | |, but with lower precedence

xor XOR $a x or S$b Returns true if either $a or $b is true, and false if

they are both true or both false.

The and and or operators have lower precedence than the && and || operators. We
cover precedence in more detail later in this chapter.

Bitwise Operators

The bitwise operators enable you to treat an integer as the series of bits used to repre-
sent it. You probably will not find a lot of use for the bitwise operators in PHP, but a
summary is shown in Table 1.5.

Table 1.5 PHP’s Bitwise Operators

Operator Name Use Result

& Bitwise AND Sa & $b Bits set in $a and $b are set in the result.

| Bitwise OR $a | s$b Bits set in $a or $b are set in the result.

~ Bitwise NOT ~$a Bits set in $a are not set in the result and
vice versa.

~ Bitwise XOR $a ~ $b Bits set in $a or $b but not in both are set
in the result.

<< Left shift $a << $b Shifts $a left $b bits.

>> Right shift $a >> $b Shifts $a right $b bits.
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Other Operators

In addition to the operators we have covered so far, you can use several others.

The comma operator (,) separates function arguments and other lists of items. It is
normally used incidentally.

Two special operators, new and ->, are used to instantiate a class and access class
members, respectively. They are covered in detail in Chapter 6.

There are a few others that we discuss briefly here.

The Ternary Operator
The ternary operator (2:) takes the following form:

condition ? value if true : value if false

This operator is similar to the expression version of an if-else statement, which is cov-
ered later in this chapter.
A simple example is

($grade >= 50 ? 'Passed' : 'Failed')
This expression evaluates student grades to 'Passed' or 'Failed'.

The Error Suppression Operator

The error suppression operator (@) can be used in front of any expression—that is, any-
thing that generates or has a value. For example,

Sa = @(57/0);

Without the @ operator, this line generates a divide-by-zero warning. With the operator
included, the error is suppressed.

If you are suppressing warnings in this way, you need to write some error handling
code to check when a warning has occurred. If you have PHP set up with the
track_errors feature enabled in php.ini, the error message will be stored in the global
variable $php_errormsg.

The Execution Operator

The execution operator is really a pair of operators—a pair of backticks (* *) in fact. The
backtick is not a single quotation mark; it is usually located on the same key as the ~
(tilde) symbol on your keyboard.
PHP attempts to execute whatever is contained between the backticks as a command
at the server’s command line. The value of the expression is the output of the command.
For example, under Unix-like operating systems, you can use

Sout = ‘l1s -la’;
echo '<pre>'.$out.'</pre>';
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Or, equivalently on a Windows server, you can use

Sout = ‘dir c:';
echo '<pre>'.$out.'</pre>';

Either version obtains a directory listing and stores it in $out. It can then be echoed to
the browser or dealt with in any other way.

There are other ways of executing commands on the server. We cover them in
Chapter 19, “Interacting with the File System and the Server.”

Array Operators

There are a number of array operators. The array element operators ([]1) enable you to
access array elements.You can also use the => operator in some array contexts. These
operators are covered in Chapter 3.

You also have access to a number of other array operators. We cover them in detail in
Chapter 3 as well, but we included them here in Table 1.6 for completeness.

Table 1.6 PHP’s Array Operators

Operator Name Use Result

+ Union $a + S$b Returns an array containing everything in $a
and $b

== Equality $a == $b Returns true if $a and $b have the same
key and pairs

=== Identity $a === $b  Returns true if $a and $b have the same
key and value pairs the same order

1= Inequality $a != $b Returns true if $a and $b are not equal

<> Inequality $a <> $b Returns true if $a and $b are not equal

l== Non-identity $a !== $b Returns true if $a and $b are not identical

You will notice that the array operators in Table 1.6 all have equivalent operators that
work on scalar variables. As long as you remember that + performs addition on scalar
types and union on arrays—even if you have no interest in the set arithmetic behind that
behavior—the behaviors should make sense. You cannot usefully compare arrays to scalar

types.
The Type Operator

There is one type operator: instanceof. This operator is used in object-oriented pro-
gramming, but we mention it here for completeness. (Object-oriented programming is
covered in Chapter 6.)
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The instanceof operator allows you to check whether an object is an instance of a
particular class, as in this example:

class sampleClass{};
SmyObject = new sampleClass();
if (SmyObject instanceof sampleClass)
echo "myObject is an instance of sampleClass";

Working Out the Form Totals

Now that you know how to use PHP’s operators, you are ready to work out the totals
and tax on Bob’s order form.To do this, add the following code to the bottom of your
PHP script:

Stotalgty = 0;

Stotalgty = Stiregty + Soilgty + $sparkgty;
echo "Items ordered: ".S$Stotalgty."<br />";
Stotalamount = 0.00;

define('TIREPRICE', 100);
define('OILPRICE', 10);
define('SPARKPRICE', 4);

Stotalamount = $tireqgty * TIREPRICE
+ $oilgty * OILPRICE
+ $Ssparkgty * SPARKPRICE;

echo "Subtotal: $".number_format ($totalamount,2)."<br />";

Staxrate = 0.10; // local sales tax is 10%
Stotalamount = S$totalamount * (1 + Staxrate);
echo "Total including tax: $".number_ format ($totalamount,2)."<br />";

If you refresh the page in your browser window, you should see output similar to
Figure 1.5.

As you can see, this piece of code uses several operators. It uses the addition (+) and
multiplication (*) operators to work out the amounts and the string concatenation oper-
ator (.) to set up the output to the browser.
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File Edit View History Bookmarks Tools Help

-0 - @ 0 G} [ rttpssiocainost/phpmysqlie/chaptedl/processrderphp | = | B>
Bob's Auto Parts
Order Results

Order processed at 08:56, 7th July 2008

Items ordered: 12
Subtotal: $264.00
Total inchnding tax: $290.40

Done

Figure 1.5 The totals of the customer’s order have been calculated,
formatted, and displayed.

It also uses the number_format () function to format the totals as strings with two
decimal places. This is a function from PHP’s Math library.

If you look closely at the calculations, you might ask why the calculations were per-
formed in the order they were. For example, consider this statement:

Stotalamount = $tireqgty * TIREPRICE
+ $oilgty * OILPRICE
+ Ssparkgty * SPARKPRICE;
The total amount seems to be correct, but why were the multiplications performed
before the additions? The answer lies in the precedence of the operators—that is, the

order in which they are evaluated.

Understanding Precedence and Associativity

In general, operators have a set precedence, or order, in which they are evaluated.
Operators also have an associativity, which is the order in which operators of the same
precedence are evaluated. This order is generally left to right (called left for short), right
to left (called right for short), or not relevant.

Table 1.7 shows operator precedence and associativity in PHP. In this table, operators

with the lowest precedence are at the top, and precedence increases as you go down the
table.
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Table 1.7 Operator Precedence in PHP

Associativity Operators

left ,

left or

left xor

left and

right print

left = 4= -= *= /= .= %= &= |= "= ~= <<= >>=
left ?

left |

left &&

left |

left ~

left &

n/a == l= === l==
n/a < <= > >=

left << >>

left + -

left /%

right ! ~ ++ -- (int) (double) (string) (array) (object) @
right [l

n/a new

n/a 0)

Notice that we haven't yet covered the operator with the highest precedence: plain old
parentheses. The effect of using parentheses is to raise the precedence of whatever is con-
tained within them. This is how you can deliberately manipulate or work around the
precedence rules when you need to.

Remember this part of the preceding example:

Stotalamount = $totalamount * (1 + Staxrate);

If you had written

Stotalamount = S$totalamount * 1 + Staxrate;

the multiplication operation, having higher precedence than the addition operation,
would be performed first, giving an incorrect result. By using the parentheses, you can
force the subexpression 1 + $taxrate to be evaluated first.

You can use as many sets of parentheses as you like in an expression. The innermost
set of parentheses is evaluated first.

Also note one other operator in this table we have not yet covered: the print lan-
guage construct, which is equivalent to echo. Both constructs generate output.
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We generally use echo in this book, but you can use print if you find it more read-
able. Neither print nor echo is really a function, but both can be called as a function
with parameters in parentheses. Both can also be treated as an operator: You simply place
the string to work with after the keyword echo or print.

Calling print as a function causes it to return a value (1). This capability might be
useful if you want to generate output inside a more complex expression but does mean
that print is marginally slower than echo.

Using Variable Functions

Before we leave the world of variables and operators, let’s look at PHP’s variable func-
tions. PHP provides a library of functions that enable you to manipulate and test vari-
ables in different ways.

Testing and Setting Variable Types

Most of the variable functions are related to testing the type of function. The two most
general are gettype () and settype (). They have the following function prototypes; that
is, this is what arguments expect and what they return:

string gettype (mixed var);
bool settype(mixed var, string type);

To use gettype (), you pass it a variable. It determines the type and returns a string con-
taining the type name: bool, int, double (for floats), string, array, object, resource,
or NULL. It returns unknown type if it is not one of the standard types.

To use settype (), you pass it a variable for which you want to change the type and a
string containing the new type for that variable from the previous list.

Note

This book and the php.net documentation refer to the data type “mixed.” There is no such data type, but
because PHP is so flexible with type handling, many functions can take many (or any) data types as an
argument. Arguments for which many types are permitted are shown with the pseudo-type “mixed.”

You can use these functions as follows:

Sa = 56;

echo gettype($a).'<br />';
settype($a, 'double');
echo gettype($a).'<br />';

When gettype () is called the first time, the type of $a is integer. After the call to
settype (), the type is changed to double.

PHP also provides some specific type-testing functions. Each takes a variable as an
argument and returns either true or false.The functions are



Using Variable Functions

= is_array ()—Checks whether the variable is an array.
= is_double(), is_float(), is_real() (All the same function)—Checks whether
the variable is a float.

= is long(), is_int (), is_integer () (All the same function)—Checks whether
the variable is an integer.

= is_string()—Checks whether the variable is a string.

» is bool ()—Checks whether the variable is a boolean.

= is_object ()—Checks whether the variable is an object.

s is resource ()—Checks whether the variable is a resource.

= is_null ()—Checks whether the variable is null.

= is_scalar ()—Checks whether the variable is a scalar, that is, an integer, boolean,

string, or float.

= is_numeric ()—Checks whether the variable is any kind of number or a numeric
string.
» is callable()—Checks whether the variable is the name of a valid function.

Testing Variable Status
PHP has several functions for testing the status of a variable. The first is isset (), which

has the following prototype:

bool isset (mixed var);[;mixed var[,...]])

This function takes a variable name as an argument and returns true if it exists and
false otherwise.You can also pass in a comma-separated list of variables, and isset ()
will return true if all the variables are set.

You can wipe a variable out of existence by using its companion function, unset (),
which has the following prototype:

void unset (mixed var);[;mixed varf[,...1])
This function gets rid of the variable it is passed.

The empty () function checks to see whether a variable exists and has a nonempty,
nonzero value; it returns true or false accordingly. It has the following prototype:

bool empty(mixed var);

Let’s look at an example using these three functions.
Try adding the following code to your script temporarily:

echo 'isset(Stireqgty): '.isset(Stireqgty).'<br />';
echo 'isset (Snothere): '.isset($nothere).'<br />';
echo 'empty(Stiregty): '.empty(Stireqgty).'<br />';
echo 'empty($nothere): '.empty($nothere).'<br />';
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Refresh the page to see the results.

The variable $tireqty should return 1 (true) from isset () regardless of what value
you entered in that form field and regardless of whether you entered a value at all.
Whether it is empty () depends on what you entered in it.

The variable $nothere does not exist, so it generates a blank (false) result from
isset () and a 1 (true) result from empty ().

These functions are handy when you need to make sure that the user filled out the
appropriate fields in the form.

Reinterpreting Variables

You can achieve the equivalent of casting a variable by calling a function. The following
three functions can be useful for this task:

int intval (mixed var([, int base]);
float floatval (mixed var);
string strval (mixed var);

Each accepts a variable as input and returns the variable’s value converted to the appro-
priate type. The intval () function also allows you to specify the base for conversion
when the variable to be converted is a string. (This way, you can convert, for example,
hexadecimal strings to integers.)

Making Decisions with Conditionals

Control structures are the structures within a language that allow you to control the flow
of execution through a program or script.You can group them into conditionals (or
branching) structures and repetition structures (or loops).

If you want to sensibly respond to your users’ input, your code needs to be able to
make decisions. The constructs that tell your program to make decisions are called condi-
tionals.

if Statements

You can use an if statement to make a decision.You should give the if statement a
condition to use. If the condition is true, the following block of code will be executed.
Conditions in if statements must be surrounded by parentheses ().

For example, if a visitor orders no tires, no bottles of oil, and no spark plugs from
Bob, it is probably because she accidentally clicked the Submit Order button before she
had finished filling out the form. Rather than telling the visitor “Order processed,” the
page could give her a more useful message.
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When the visitor orders no items, you might like to say, “You did not order anything
on the previous page!” You can do this easily by using the following if statement:

if ( Stotalgty == )
echo 'You did not order anything on the previous page!<br />';

The condition you are using here is $totalgty == 0. Remember that the equals opera-
tor (==) behaves differently from the assignment operator (=).

The condition $totalgty == 0 will be true if $totalqgty is equal to zero. If
$totalgty is not equal to zero, the condition will be false. When the condition is
true, the echo statement will be executed.

Code Blocks

Often you may have more than one statement you want executed according to the
actions of a conditional statement such as if.You can group a number of statements
together as a block. To declare a block, you enclose it in curly braces:

if (Stotalgty == 0) {
echo '<p style="color:red">"';
echo 'You did not order anything on the previous page!';
echo '</p>';

}

The three lines enclosed in curly braces are now a block of code. When the condition is
true, all three lines are executed. When the condition is false, all three lines are
ignored.

Note

As already mentioned, PHP does not care how you lay out your code. However, you should indent your code
for readability purposes. Indenting is used to enable you to see at a glance which lines will be executed only
if conditions are met, which statements are grouped into blocks, and which statements are parts of loops or
functions. In the previous examples, you can see that the statement depending on the i f statement and

the statements making up the block are indented.

else Statements

You may often need to decide not only whether you want an action performed, but also
which of a set of possible actions you want performed.

An else statement allows you to define an alternative action to be taken when the
condition in an if statement is false. Say you want to warn Bob’s customers when they
do not order anything. On the other hand, if they do make an order, instead of a warn-
ing, you want to show them what they ordered.
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If you rearrange the code and add an else statement, you can display either a warn-
ing or a summary:

if (Stotalgty == 0) {

echo "You did not order anything on the previous page!<br />";
} else {

echo S$Stireqgty." tires<br />";

echo $Soilgty." bottles of oil<br />";

echo S$sparkqgty." spark plugs<br />";
}

You can build more complicated logical processes by nesting if statements within each
other. In the following code, the summary will be displayed only if the condition
$totalgty == 0 is true, and each line in the summary will be displayed only if its own
condition is met:

if (Stotalgty == 0) {
echo "You did not order anything on the previous page!<br />";
} else {
if (Stireqgty > 0)
echo Stireqty." tires<br />";
if (Soilgty > 0)
echo Soilgty." bottles of oil<br />";
if ($sparkagty > 0)
echo $sparkgty." spark plugs<br />";

elseif Statements

For many of the decisions you make, you have more than two options.You can create a
sequence of many options using the elseif statement, which is a combination of an
else and an if statement. When you provide a sequence of conditions, the program can
check each until it finds one that is true.

Bob provides a discount for large orders of tires. The discount scheme works like this:

= Fewer than 10 tires purchased—No discount
= 10—49 tires purchased—5% discount
= 50-99 tires purchased—10% discount

= 100 or more tires purchased—15% discount
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You can create code to calculate the discount using conditions and if and elseif state-
ments. In this case, you need to use the AND operator (&&) to combine two conditions
into one:

if (Stireqgty < 10) {
$discount = 0;

} elseif ((Stireqgty >= 10) && (Stireqgty <= 49)) {
$discount = 5;

} elseif (($tiregty >= 50) && (Stiregty <= 99)) {
Sdiscount = 10;

} elseif ($Stiregty >= 100) {
$discount = 15;

}

Note that you are free to type elseif or else if—versions with or without a space are
both correct.

If you are going to write a cascading set of elseif statements, you should be aware
that only one of the blocks or statements will be executed. It did not matter in this
example because all the conditions were mutually exclusive; only one can be true at a
time. If you write conditions in a way that more than one could be true at the same
time, only the block or statement following the first true condition will be executed.

switch Statements

The switch statement works in a similar way to the if statement, but it allows the con-
dition to take more than two values. In an if statement, the condition can be either
true or false. In a switch statement, the condition can take any number of difterent
values, as long as it evaluates to a simple type (integer, string, or float). You need to pro-
vide a case statement to handle each value you want to react to and, optionally, a default
case to handle any that you do not provide a specific case statement for.

Bob wants to know what forms of advertising are working for him, so you can add a
question to the order form. Insert this HTML into the order form, and the form will
resemble Figure 1.6:

<tr>
<td>How did you find Bob's?</td>
<td><select name="find">

<option value = "a">I'm a regular customer</option>

<option value = "b">TV advertising</option>

<option value = "c">Phone directory</option>

<option value = "d">Word of mouth</option>
</select>

</td>

</tr>
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File Edit View History Bookmarks Tools Help

G- - @ o 4F [ rtpsocainosy chaptenl/orderform.ntmi | v | b |

Ttem Quantity

Tires D
o
Spark Plugs D

How did you find Bob's? [I'm a regular customer |~ |
I'm a regular customer
TV advertising

Phone directory
Word of mouth

Done

Figure 1.6 The order form now asks visitors how they found Bob’s Auto
Parts.

This HTML code adds a new form variable (called find) whose value will either be

N

a','b', 'c',or 'd'.You could handle this new variable with a series of if and elseif
tatements like this:

if (sfind == "a") {
echo "<p>Regular customer.</p>";
} elseif ($find == "b") {
echo "<p>Customer referred by TV advert.</p>";
} elseif (sfind == "c") {
echo "<p>Customer referred by phone directory.</p>";
} elseif ($find == "d") {
echo "<p>Customer referred by word of mouth.</p>";
} else {

}

echo "<p>We do not know how this customer found us.</p>";

Alternatively, you could write a switch statement:

S

witch($find) {
case "a"
echo "<p>Regular customer.</p>";
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break;

case "b"
echo "<p>Customer referred by TV advert.</p>";
break;

case "c"
echo "<p>Customer referred by phone directory.</p>";
break;

case "d"
echo "<p>Customer referred by word of mouth.</p>";
break;

default :
echo "<p>We do not know how this customer found us.</p>";
break;

}

(Note that both of these examples assume you have extracted $find from the $_PosT
array.)

The switch statement behaves somewhat differently from an if or elseif statement.
An if statement affects only one statement unless you deliberately use curly braces to
create a block of statements. A switch statement behaves in the opposite way. When a
case statement in a switch is activated, PHP executes statements until it reaches a break
statement. Without break statements, a switch would execute all the code following the
case that was true. When a break statement is reached, the next line of code after the
switch statement is executed.

Comparing the Different Conditionals

If you are not familiar with the statements described in the preceding sections, you
might be asking, “Which one is the best?”

That is not really a question we can answer. There is nothing that you can do with
one or more else, elseif, or switch statements that you cannot do with a set of if
statements. You should try to use whichever conditional will be most readable in your
situation. You will acquire a feel for which suits different situations as you gain experi-
ence.

Repeating Actions Through Iteration

One thing that computers have always been very good at is automating repetitive tasks.
If you need something done the same way a number of times, you can use a loop to
repeat some parts of your program.

Bob wants a table displaying the freight cost that will be added to a customer’s order.
With the courier Bob uses, the cost of freight depends on the distance the parcel is
being shipped. This cost can be worked out with a simple formula.

You want the freight table to resemble the table in Figure 1.7.
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File Edit View History Bookmarks Tools Help

G- - @ ) 4} [ rtpsnocsinosy chopte0l/freighthtml | = | > |
Distance Cost
50 5
100 10
150 15
200 20
250 25

Done

Figure 1.7 This table shows the cost of freight as distance increases.

Listing 1.2 shows the HTML that displays this table. You can see that it is long and
repetitive.

Listing 1.2 freight.html— HTML for Bob’s Freight Table

<html>
<body>
<table border="0" cellpadding="3">
<tr>
<td bgcolor="#cccccc" align="center">Distance</td>
<td bgcolor="#CCCCCC" align="center">Cost</td>
</tr>
<tr>
<td align="right">50</td>
<td align="right">5</td>
</tr>
<tr>
<td align="right">100</td>
<td align="right">10</td>
</tr>
<tr>
<td align="right">150</td>
<td align="right">15</tad>
</tr>

<tr>
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Listing 1.2 Continued

<td align="right">200</td>
<td align="right">20</td>
</tr>
<tr>
<td align="right">250</td>
<td align="right">25</td>
</tr>
</table>
</body>
</html>

Rather than requiring an easily bored human—who must be paid for his time—to type
the HTML, having a cheap and tireless computer do it would be helpful.
Loop statements tell PHP to execute a statement or block repeatedly.

while Loops

The simplest kind of loop in PHP is the while loop. Like an if statement, it relies on a
condition. The difference between a while loop and an if statement is that an if state-
ment executes the code that follows it only once if the condition is true. A while loop
executes the block repeatedly for as long as the condition is true.

You generally use a while loop when you don’t know how many iterations will be
required to make the condition true. If you require a fixed number of iterations, consider
using a for loop.

The basic structure of a while loop is

while( condition ) expression;
The following while loop will display the numbers from 1 to 5:

Snum = 1;

while ($num <= 5 ){
echo S$num.'"<br />";
Snum++;

}

At the beginning of each iteration, the condition is tested. If the condition is false, the
block will not be executed and the loop will end. The next statement after the loop will
then be executed.

You can use a while loop to do something more useful, such as display the repetitive
freight table in Figure 1.7. Listing 1.3 uses a while loop to generate the freight table.
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Listing 1.3 freight.php—Generating Bob’s Freight Table with PHP

<html>
<body>
<table border="0" cellpadding="3">
<tr>
<td bgcolor="#CCCCCC" align="center">Distance</td>
<td bgcolor="#CCCCCC" align="center">Cost</td>
</tr>

<?

$distance = 50;
while (Sdistance <= 250) {
echo "<tr>
<td align=\"right\">".$distance."</td>
<td align=\"right\">". (Sdistance / 10)."</td>
</tr>\n";

$distance += 50;

7>
</table>
</body>
</html>

To make the HTML generated by the script readable, you need to include newlines and
spaces. As already mentioned, browsers ignore this whitespace, but it is important for
human readers. You often need to look at the HTML if your output is not what you
were seeking.

In Listing 1.3, you can see \n inside some of the strings. When inside a double-quot-
ed string, this character sequence represents a newline character.

for and foreach Loops

The way that you used the while loops in the preceding section is very common.You
set a counter to begin with. Before each iteration, you test the counter in a condition.
And at the end of each iteration, you modify the counter.

You can write this style of loop in a more compact form by using a for loop. The
basic structure of a for loop is

for( expressionl; condition; expression2)
expression3;

= expressionl is executed once at the start. Here, you usually set the initial value of
a counter.
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= The condition expression is tested before each iteration. If the expression returns
false, iteration stops. Here, you usually test the counter against a limit.

= expression2 is executed at the end of each iteration. Here, you usually adjust the
value of the counter.

= expression3 is executed once per iteration. This expression is usually a block of
code and contains the bulk of the loop code.

You can rewrite the while loop example in Listing 1.3 as a for loop. In this case, the
PHP code becomes

<?php
for ($distance = 50; $distance <= 250; $distance += 50) {
echo "<tr>
<td align=\"right\">".$distance."</td>
<td align=\"right\">". ($distance / 10)."</td>
</tr>\n";}

?>

Both the while and for versions are functionally identical. The for loop is somewhat
more compact, saving two lines.

Both these loop types are equivalent; neither is better or worse than the other. In a
given situation, you can use whichever you find more intuitive.

As a side note, you can combine variable variables with a for loop to iterate through
a series of repetitive form fields. If, for example, you have form fields with names such as
namel, name2, name3, and so on, you can process them like this:

for ($i=1; $i <= Snumnames; S$i++){
Stemp= "name$i'";
echo $Stemp.'<br />'; // or whatever processing you want to do

}

By dynamically creating the names of the variables, you can access each of the fields in
turn.

As well as the for loop, there is a foreach loop, designed specifically for use with
arrays. We discuss how to use it in Chapter 3.

do...while Loops
The final loop type we describe behaves slightly differently. The general structure of a

do...while statement is

do
expression;

while( condition );
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A do..while loop differs from a while loop because the condition is tested at the end.
This means that in a do. . .while loop, the statement or block within the loop is always
executed at least once.

Even if you consider this example in which the condition will be false at the start
and can never become true, the loop will be executed once before checking the condi-
tion and ending:

Snum = 100;
do{

echo $num."<br />";
}while ($num < 1 ) ;

Breaking Out of a Control Structure or Script

If you want to stop executing a piece of code, you can choose from three approaches,
depending on the effect you are trying to achieve.

If you want to stop executing a loop, you can use the break statement as previously
discussed in the section on switch. If you use the break statement in a loop, execution
of the script will continue at the next line of the script after the loop.

If you want to jump to the next loop iteration, you can instead use the continue
statement.

If you want to finish executing the entire PHP script, you can use exit.This
approach is typically useful when you are performing error checking. For example, you
could modify the earlier example as follows:

if (Stotalgty == 0){
echo "You did not order anything on the previous page!<br />";
exit;

}

The call to exit stops PHP from executing the remainder of the script.

Employing Alternative Control Structure Syntax

For all the control structures we have looked at, there is an alternative form of syntax. It
consists of replacing the opening brace ({) with a colon (:) and the closing brace with a
new keyword, which will be endif, endswitch, endwhile, endfor, or endforeach,
depending on which control structure is being used. No alternative syntax is available for
do...while loops.
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For example, the code

if (Stotalgty == 0) {
echo "You did not order anything on the previous page!<br />";
exit;

}
could be converted to this alternative syntax using the keywords if and endif:

if (Stotalgty == 0)
echo "You did not order anything on the previous page!<br />";
exit;

endif;

Using declare

One other control structure in PHP, the declare structure, is not used as frequently in
day-to-day coding as the other constructs. The general form of this control structure is as
follows:

declare (directive)
{

// block

}

This structure is used to set execution directives for the block of code—that is, rules about
how the following code is to be run. Currently, only one execution directive, called
ticks, has been implemented. You set it by inserting the directive ticks=n. It allows
you to run a specific function every n lines of code inside the code block, which is prin-
cipally useful for profiling and debugging.

The declare control structure is mentioned here only for completeness. We consider
some examples showing how to use tick functions in Chapters 25, “Using PHP and
MySQL for Large Projects,” and 26, “Debugging.”

Next

Now you know how to receive and manipulate the customer’s order. In the next chap-
ter, you learn how to store the order so that it can be retrieved and fulfilled later.
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N OW THAT YOU KNOW HOW TO ACCESS AND manipulate data entered in an HTML
form, you can look at ways of storing that information for later use. In most cases,
including the example from the previous chapter, you’ll want to store this data and load
it later. In this case, you need to write customer orders to storage so that they can be
filled later.

In this chapter, you learn how to write the customer’ order from the previous exam-
ple to a file and read it back.You also learn why this isn’t always a good solution. When
you have large numbers of orders, you should use a database management system such as
MySQL instead.

Key topics you learn in this chapter include

= Saving data for later

= Opening a file

» Creating and writing to a file

= Closing a file

= Reading from a file

= Locking files

= Deleting files

= Using other useful file functions

= Doing it a better way: using database management systems

Saving Data for Later

You can store data in two basic ways: in flat files or in a database.

A flat file can have many formats, but in general, when we refer to a flat file, we mean
a simple text file. For this chapter’s example, you will write customer orders to a text file,
one order per line.
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Writing orders this way is very simple, but also reasonably limiting, as you’ll see later
in this chapter. If you're dealing with information of any reasonable volume, you’ll prob-
ably want to use a database instead. However, flat files have their uses, and in some situa-
tions you need to know how to use them.

The processes of writing to and reading from files is very similar to many program-
ming languages. If you’ve done any C programming or Unix shell scripting, these proce-
dures will seem very reasonably familiar to you.

Storing and Retrieving Bob’s Orders

In this chapter, you use a slightly modified version of the order form you looked at in
the preceding chapter. Begin with this form and the PHP code you wrote to process the
order data.

Note

You can find the HTML and PHP scripts used in this chapter in the chapter02/ folder of this book's
CD-ROM.

We’ve modified the form to include a quick way to obtain the customer’s shipping
address.You can see this modified form in Figure 2.1.

\8/ Bob's Auto Parts - Mozilla Firefox

File Edit View History Bookmarks Tools Help

- Ep - (@ 0 4 | httpssiocelnost/phpmysqlde/chepte2/orderform.btml | v [ b |

Bob's Auto Parts

Order Form

Ttem Quantity
Tires l:l
o ]
Spark Plugs

Shipping Address [

Submit Order

Done

Figure 2.1 This version of the order form gets the customer’ shipping
address.
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The form field for the shipping address is called address. This gives you a variable you
can access as $_REQUEST[ 'address'] or $_POST[ 'address'] or $_GET[ 'address'],
depending on the form submission METHOD. (See Chapter 1, “PHP Crash Course,” for
details.)

In this chapter, you write each order that comes in to the same file. Then you con-
struct a web interface for Bob’s staff to view the orders that have been received.

Processing Files

Writing data to a file requires three steps:
1. Open the file. If the file doesn’t already exist, you need to create it.
2. Write the data to the file.
3. Close the file.

Similarly, reading data from a file takes three steps:

1. Open the file. If you cannot open the file (for example, if it doesn’t exist), you
need to recognize this and exit gracefully.

2. Read data from the file.
3. Close the file.

When you want to read data from a file, you have many choices about how much of the
file to read at a time. We describe some common choices in detail. For now, we start at
the beginning by opening a file.

Opening a File
To open a file in PHP, you use the fopen () function. When you open the file, you need
to specify how you intend to use it. This is known as the file mode.

Choosing File Modes

The operating system on the server needs to know what you want to do with a file that
you are opening. It needs to know whether the file can be opened by another script
while you have it open and whether you (or the script owner) have permission to use it
in that way. Essentially, file modes give the operating system a mechanism to determine
how to handle access requests from other people or scripts and a method to check that
you have access and permission to a particular file.

You need to make three choices when opening a file:

1. You might want to open a file for reading only, for writing only, or for both read-
ing and writing,.
2. If writing to a file, you might want to overwrite any existing contents of a file or

append new data to the end of the file. You also might like to terminate your pro-
gram gracefully instead of overwriting a file if the file already exists.
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3. If you are trying to write to a file on a system that differentiates between binary
and text files, you might need to specify this fact.

The fopen () function supports combinations of these three options.

Using fopen () to Open a File
Assume that you want to write a customer order to Bob’s order file. You can open this
file for writing with the following:

$fp = fopen ("$DOCUMENT_ROOT/../orders/orders.txt", 'w');

When fopen () is called, it expects two, three, or four parameters. Usually, you use two,
as shown in this code line.

The first parameter should be the file you want to open.You can specify a path to this
file, as in the preceding code; here, the orders. txt file is in the orders directory. We
used the PHP built-in variable $_SERVER[ ' DOCUMENT_ROOT'] but, as with the cumber-
some full names for form variables, we assigned a shorter name.

This variable points at the base of the document tree on your web server. This code
line uses .. to mean “the parent directory of the document root directory.” This directory
is outside the document tree, for security reasons. In this case, we do not want this file to
be web accessible except through the interface that we provide. This path is called a
relative path because it describes a position in the file system relative to the document root.

As with the short names given form variables, you need the following line at the start
of your script

$DOCUMENT_ROOT = $_SERVER['DOCUMENT_ROOT'];

to copy the contents of the long-style variable to the short-style name.

Just as there are different ways to access form data, there are different ways to access
the predefined server variables. Depending on your server setup (refer to Chapter 1 for
details), you can get at the document root through

= $_ SERVER[ 'DOCUMENT_ROOT']
= $DOCUMENT_ROOT

= SHTTP_SERVER_VARS[ 'DOCUMENT_ROOT']

As with form data, the first style is preferred.

You could also specify an absolute path to the file. This is the path from the root direc-
tory (/ on a Unix system and typically c:\ on a Windows system). On our Unix server,
this path would be something like /home/book/orders. The problem with using this
approach is that, particularly if you are hosting your site on somebody else’s server, the
absolute path might change. We once learned this the hard way after having to change
absolute paths in a large number of scripts when the system administrators decided to
change the directory structure without notice.

If no path is specified, the file will be created or looked for in the same directory as
the script itself. The directory used will vary if you are running PHP through some kind
of CGI wrapper and depends on your server configuration.
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In a Unix environment, you use forward slashes (/) in directory paths. If you are using
a Windows platform, you can use forward (/) or backslashes (\). If you use backslashes,
they must be escaped (marked as a special character) for fopen () to understand them

properly. To escape a character, you simply add an additional backslash in front of it, as

shown in the following:

$fp = fopen ("$DOCUMENT_ROOT\\..\\orders\\orders.txt",

w');

Very few people use backslashes in paths within PHP because it means the code will
work only in Windows environments. If you use forward slashes, you can often move

your code between Windows and Unix machines without alteration.
The second fopen () parameter is the file mode, which should be a string. This string
specifies what you want to do with the file. In this case, we are passing 'w' to fopen();

this means “open the file for writing.”” A summary of file modes is shown in Table 2.1.

Table 2.1

Summary of File Modes for fopen ()

Mode

r

r+

Mode Name

Read
Read

Write

Write

Cautious write

Cautious write

Append
Append

Binary

Text

Meaning

Open the file for reading, beginning from the start of the file.
Open the file for reading and writing, beginning from the start of
the file.

Open the file for writing, beginning from the start of the file. If the
file already exists, delete the existing contents. If it does not exist, try
to create it.

Open the file for writing and reading, beginning from the start of
the file. If the file already exists, delete the existing contents. If it
does not exist, try to create it.

Open the file for writing, beginning from the start of the file. If the
file already exists, it will not be opened, fopen () will return
false, and PHP will generate a warning.

Open the file for writing and reading, beginning from the start of’
the file. If the file already exists, it will not be opened, fopen () will
return false, and PHP will generate a warning.

Open the file for appending (writing) only, starting from the end of
the existing contents, if any. If it does not exist, try to create it.

Open the file for appending (writing) and reading, starting from the
end of the existing contents, if any. If it does not exist, try to create it.

Used in conjunction with one of the other modes. You might want
to use this mode if your file system differentiates between binary and
text files. Windows systems differentiate; Unix systems do not. The
PHP developers recommend you always use this option for maxi-
mum portability. It is the default mode.

Used in conjunction with one of the other modes. This mode is an
option only in Windows systems. It is not recommended except
before you have ported your code to work with the b option.
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The file mode you use in the example depends on how the system will be used. We used
‘w', which allows only one order to be stored in the file. Each time a new order is
taken, it overwrites the previous order. This usage is probably not very sensible, so you
would be better off specifying append mode (and binary mode, as recommended):

$fp = fopen("$DOCUMENT_ROOT/../orders/orders.txt", 'ab');

The third parameter of fopen () is optional. You can use it if you want to search the
include_path (set in your PHP configuration; see Appendix A, “Installing PHP and
MySQL”) for a file. If you want to do this, set this parameter to 1. If you tell PHP to
search the include_path, you do not need to provide a directory name or path:

$fp = fopen('orders.txt', 'ab', true);

The fourth parameter is also optional. The fopen () function allows filenames to be pre-
fixed with a protocol (such as http://) and opened at a remote location. Some proto-
cols allow for an extra parameter. We look at this use of the fopen () function in the
next section of this chapter.

If fopen() opens the file successfully, a resource that is effectively a handle or pointer
to the file is returned and should be stored in a variable—in this case, $fp.You use this
variable to access the file when you actually want to read from or write to it.

Opening Files Through FTP or HTTP

In addition to opening local files for reading and writing, you can open files via FTP,
HTTP, and other protocols using fopen ().You can disable this capability by turning off
the allow_url_fopen directive in the php.ini file. If you have trouble opening remote
files with fopen (), check your php.ini file.

If the filename you use begins with ftp://, a passive mode FTP connection will be
opened to the server you specify and a pointer to the start of the file will be returned.

If the filename you use begins with http://,an HTTP connection will be opened to
the server you specify and a pointer to the response will be returned. When using HTTP
mode with older versions of PHP, you must specify trailing slashes on directory names, as
shown in the following:

http://www.example.com/

not
http://www.example.com

When you specify the latter form of address (without the slash), a web server normal-
ly uses an HTTP redirect to send you to the first address (with the slash). Try it in your
browser.
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Remember that the domain names in your URL are not case sensitive, but the path
and filename might be.

Addressing Problems Opening Files

An error you might make is trying to open a file you don’t have permission to read from
or write to. (This error occurs commonly on Unix-like operating systems, but you may
also see it occasionally under Windows.) When you do, PHP gives you a warning similar
to the one shown in Figure 2.2.

\3 Bob's Auto Parts - Order Results - Mozl
File Edit View History Bookmarks Tools Help

a3 -0 - (@ 0 (2 | rtpu/localnost/phpmysqlte/chaptert2/processorder.php [=]&]

Bob's Auto Parts Ml
Order Results

Order processed at 09:42, 7th July 2008

Your order is as follows:

m

Items ordered: 12
2 tires

4 bottles of oil

6 spark plugs

Total of order is $264.00

Address to ship to is 123 Smith Street, Nowheresville

‘Warning: fopen(/home/thickbk/public_html'. /orders/orders.txt) [function fopen]: failed to open
stream: No such file or directory in /home/thickbk/public_html/tmp/processorder.php on line 68

Done

Figure 2.2 PHP specifically warns you when a file can’t be opened.

If you receive this error, you need to make sure that the user under which the script
runs has permission to access the file you are trying to use. Depending on how your
server 1s set up, the script might be running as the web server user or as the owner of
the directory where the script is located.
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On most systems, the script runs as the web server user. If your script is on a Unix
system in the ~/public_html/chapter2/ directory, for example, you could create a
world-writeable directory in which to store the order by typing the following:

mkdir ~/orders
chmod 777 ~/orders

Bear in mind that directories and files that anybody can write to are dangerous. In par-
ticular, directories that are accessible directly from the Web should not be writeable. For
this reason, our orders directory is two subdirectories back, above the public_html
directory. We discuss security more in Chapter 15, “E-commerce Security Issues.”

Incorrect permission setting is probably the most common thing that can go wrong
when opening a file, but it’s not the only thing. If you can’t open the file, you really need
to know this so that you don’t try to read data from or write data to it.

If the call to fopen () fails, the function will return false.You can deal with the
error in a more user-friendly way by suppressing PHP’s error message and giving your
own:

@ $fp = fopen ("$DOCUMENT_ROOT/../orders/orders.txt", 'ab');
if (1$fp){
echo "<p><strong> Your order could not be processed at this time. "
.Please try again later.</strong></p></body></html>";
exit;

}

The @ symbol in front of the call to fopen () tells PHP to suppress any errors resulting
from the function call. Usually, it’s a good idea to know when things go wrong, but in
this case were going to deal with that problem elsewhere.

You can also write this line as follows:

$fp = @fopen ("$DOCUMENT ROOT/../orders/orders.txt", 'a');

Using this method tends to make it less obvious that you are using the error suppression
operator, so it may make your code harder to debug.

The method described here is a simplistic way of dealing with errors. We look at a
more elegant method for error handling in Chapter 7, “Error and Exception Handling”
But one thing at a time.

The if statement tests the variable $fp to see whether a valid file pointer was
returned from the fopen call; if not, it prints an error message and ends script execution.
Because the page finishes here, notice that we have closed the HTML tags to give rea-
sonably valid HTML.

The output when using this approach is shown in Figure 2.3.
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File Edit View History Bookmarks Tools Help

<3 - 00 - @ 0 (2 | htp/localnost/phpmysalte/chaptert2/processorder.php [~[®]

Bob's Auto Parts
Order Results

Order processed at 09:44, 7th July 2008

Your order is as follows:

Items ordered: 12

2 tires

4 bottles of oil

6 spark plugs

Total of order is $264.00

Address to ship to is 123 Smith Street, Nowheresville

Your order could not be processed at this time. Please try again later.

Done

Figure 2.3 Using your own error messages instead of PHP’s can be more
user friendly.

Writing to a File

Writing to a file in PHP is relatively simple.You can use either of the functions
fwrite() (file write) or fputs() (file put string); fputs () is an alias to fwrite().You
call fwrite() in the following way:

fwrite ($Sfp, Soutputstring);

This function call tells PHP to write the string stored in $outputstring to the file
pointed to by $fp.

An alternative to fwrite() is the file_put_contents () function. It has the follow-
ing prototype:

int file_put_contents ( string filename,
string data
[, int flags

[, resource context]])

This function writes the string contained in data to the file named in filename with-
out any need for an fopen () (or fclose()) function call. This function is new in
PHP5, and is a matched pair for file_get_contents (), which we discuss shortly. You
most commonly use the flags and context optional parameters when writing to
remote files using, for example, HTTP or FTP. (We discuss these function in Chapter 20,
“Using Network and Protocol Functions.”)
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Parameters for fwrite ()

The function fwrite() actually takes three parameters, but the third one is optional. The
prototype for fwrite() is

int fwrite ( resource handle, string string [, int Iength])

The third parameter, Iength, is the maximum number of bytes to write. If this parame-
ter is supplied, fwrite () will write string to the file pointed to by handle until it
reaches the end of string or has written Iength bytes, whichever comes first.

You can obtain the string length by using PHP’s built-in strlen() function, as follows:

fwrite($fp, Soutputstring, strlen(Soutputstring));

You may want to use this third parameter when writing in binary mode because it helps
avoid some cross-platform compatibility issues.

File Formats

When you are creating a data file like the one in the example, the format in which you
store the data is completely up to you. (However, if you are planning to use the data file
in another application, you may have to follow that application’s rules.)

Now construct a string that represents one record in the data file.You can do this as
follows:

tires \t".$oilgty." oil\t"
.$sparkgty." spark plugs\t\$".S$totalamount
."\t". $address."\n";

Soutputstring = $date."\t".Stireqgty.

In this simple example, you store each order record on a separate line in the file. Writing
one record per line gives you a simple record separator in the newline character. Because
newlines are invisible, you can represent them with the control sequence "\n".

Throughout the book, we write the data fields in the same order every time and sep-
arate fields with a tab character. Again, because a tab character is invisible, it is represent-
ed by the control sequence "\t".You may choose any sensible delimiter that is easy to
read back.

The separator or delimiter character should be something that will certainly not
occur in the input, or you should process the input to remove or escape out any
instances of the delimiter. We look at processing the input in Chapter 4, “String
Manipulation and Regular Expressions.” For now, you can assume that nobody will place
a tab into the order form. It is difficult, but not impossible, for a user to put a tab or
newline into a single-line HTML input field.

Using a special field separator allows you to split the data back into separate variables
more easily when you read the data back. We cover this topic in Chapter 3, “Using
Arrays,” and Chapter 4. Here, we treat each order as a single string.

After a few orders are processed, the contents of the file look something like the
example shown in Listing 2.1.
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Listing 2.1 orders. txt—Example of What the Orders File Might Contain

20:30, 31st March 2008 4 tires 1 oil 6 spark plugs $434.00 22 Short St,
Smalltown

20:42, 31st March 2008 1 tires 0 oil 0 spark plugs $100.00 33 Main Rd,
Newtown

20:43, 31st March 2008 0 tires 1 oil 4 spark plugs $26.00 127 Acacia St,
Springfield

Closing a File
After you've finished using a file, you need to close it. You should do this by using the

fclose () function as follows:

fclose($fp);

This function returns true if the file was successfully closed or false if it wasn'’t. This
process is much less likely to go wrong than opening a file in the first place, so in this
case we’ve chosen not to test it.

The complete listing for the final version of processorder.php is shown in
Listing 2.2.

Listing 2.2 processorder.php—Final Version of the Order Processing Script

<?php
// create short variable names
Stiregty = $_POST['tireaqty'];
Soilgty = $_POST['oilgty'];
Ssparkagty = $_POST|['sparkagty'];
Saddress = $_POST['address'];
$DOCUMENT_ROOT = $_SERVER['DOCUMENT_ROOT'] ;
$date = date('H:i, jS F Y');
?>
<html>
<head>
<title>Bob's Auto Parts - Order Results</title>
</head>
<body>
<hl>Bob's Auto Parts</hl>
<h2>0rder Results</h2>
<?php

echo "<p>Order processed at ".date('H:i, jS F Y')."</p>";

echo "<p>Your order is as follows: </p>";

Stotalgty = 0;
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Listing 2.2 Continued

Stotalgty = Stireqty + Soilgty + S$sparkqty;
echo "Items ordered: ".Stotalgty."<br />";
if (Stotalgty == 0) {
echo "You did not order anything on the previous page!<br />";
} else {
if (Stiregty > 0) {

echo Stireqgty." tires<br />";

if (Soilgty > 0) {
echo Soilgty." bottles of oil<br />";

if ($sparkagty > 0) {
echo $sparkgty." spark plugs<br />";

Stotalamount = 0.00;

define ('TIREPRICE', 100);
define ('OILPRICE', 10);
define('SPARKPRICE', 4);

Stotalamount = $tireqgty * TIREPRICE
$oilgty * OILPRICE
Ssparkgty * SPARKPRICE;

Stotalamount=number_format ($totalamount, 2, '.', ' ');

echo "<p>Total of order is $".Stotalamount."</p>";
echo "<p>Address to ship to is ".S$address."</p>";

Soutputstring = Sdate."\t".$tireqgty." tires \t".Soilgty." oil\t"
.$sparkgty." spark plugs\t\$".S$totalamount
."\t". $address."\n";
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Listing 2.2 Continued

?>

// open file for appending
@ sfp = fopen("SDOCUMENT ROOT/../orders/orders.txt", 'ab');

flock ($fp, LOCK_EX);

if (!sfp) {
echo "<p><strong> Your order could not be processed at this time.
Please try again later.</strong></p></body></html>";
exit;

fwrite($fp, Soutputstring, strlen($outputstring));
flock ($fp, LOCK_UN) ;
fclose(Sfp);

echo "<p>Order written.</p>";

</body>

Reading from a File

Right now, Bob’s customers can leave their orders via the Web, but if Bob’s staff mem-
bers want to look at the orders, they have to open the files themselves.

Let’s create a web interface to let Bob’s staff read the files easily. The code for this

interface is shown in Listing 2.3.

Listing 2.3 vieworders.php—Staff Interface to the Orders File

<?php

?>
<h
<h

//create short variable name
$DOCUMENT_ROOT = $_SERVER['DOCUMENT_ROOT'];

tml>
ead>

<title>Bob's Auto Parts - Customer Orders</title>

</head>
<body>

<h
<h

1>Bob's Auto Parts</hl>
2>Customer Orders</h2>

<?php

@sfp = fopen ("SDOCUMENT_ROOT/../orders/orders.txt", 'rb');

if (18fp) {
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Listing 2.3 Continued

echo "<p><strong>No orders pending.
Please try again later.</strong></p>";
exit;

while (!feof(sfp)) {
Sorder= fgets($fp, 999);
echo Sorder."<br />";

7>

</body>

This script follows the sequence we described earlier: open the file, read from the file,

close the file. The output from this script using the data file from Listing 2.1 is shown in
Figure 2.4.

File Edit View History Bookmarks Tools Help

-0 - @ 0 4} [ httpsiocsinost/phpmysqlte/chapten2/vieworders php [~[®]

Bob's Auto Parts

Customer Orders

20:30, 31st March 2008 4 tires 1 oil 6 spark plugs $434.00 22 Short St, Smalltown
20:42, 31st March 2008 1 tires 0 oil 0 spark phgs $100.00 33 Main Rd, Newtown
20:43, 31st March 2008 0 tires 1 oil 4 spark plugs $26.00 127 Acacia St, Springfield

Done

Figure 2.4 The vieworders.php script displays all the orders currently in
the orders. txt file in the browser window.

Let’s look at the functions in this script in detail.

Opening a File for Reading: fopen ()

Again, you open the file by using fopen (). In this case, you open the file for reading
only, so you use the file mode 'rb':

$fp = fopen ("$DOCUMENT ROOT/../orders/orders.txt", 'rb');
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Knowing When to Stop: feof ()

In this example, you use a while loop to read from the file until the end of the file is
reached. The while loop tests for the end of the file using the feof () function:

while (!feof ($fp))

The feof () function takes a file handle as its single parameter. It returns true if the file
pointer is at the end of the file. Although the name might seem strange, you can remem-
ber it easily if you know that feof stands for File End Of File.

In this case (and generally when reading from a file), you read from the file until Eor
is reached.

Reading a Line at a Time: fgets (), fgetss (), and
fgetcsv ()
In this example, you use the fgets () function to read from the file:

Sorder= fgets(Sfp, 999);

This function reads one line at a time from a file. In this case, it reads until it encounters
a newline character (\n), encounters an EOF, or has read 998 bytes from the file. The
maximum length read is the length specified minus 1 byte.

You can use many different functions to read from files. The fgets () function, for
example, is useful when you'’re dealing with files that contain plain text that you want to
deal with in chunks.

An interesting variation on fgets () is fgetss (), which has the following prototype:

string fgetss(resource fp, int length, string [allowable_tags]);

This function is similar to fgets () except that it strips out any PHP and HTML tags
found in the string. If you want to leave in any particular tags, you can include them in
the allowable_tags string. You would use fgetss() for safety when reading a file writ-
ten by somebody else or one containing user input. Allowing unrestricted HTML code
in the file could mess up your carefully planned formatting. Allowing unrestricted PHP
could give a malicious user almost free rein on your server.

The function fgetcsv() is another variation on fgets (). It has the following proto-

type:

array fgetcsv ( resource fp, int length [, string delimiter
[, string enclosure]])

This function breaks up lines of files when you have used a delimiting character, such as
the tab character (as we suggested earlier) or a comma (as commonly used by spread-
sheets and other applications). If you want to reconstruct the variables from the order
separately rather than as a line of text, fgetcsv () allows you to do this simply. You call it
in much the same way as you would call £gets (), but you pass it the delimiter you used
to separate fields. For example,

$order = fgetcsv($fp, 100, "\t");
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This code would retrieve a line from the file and break it up wherever a tab (\t) was
encountered. The results are returned in an array (Sorder in this code example). We
cover arrays in more detail in Chapter 3.

The length parameter should be greater than the length in characters of the longest
line in the file you are trying to read.

The enclosure parameter specifies what each field in a line is surrounded by. If not

specified, it defaults to " (a double quotation mark).

Reading the Whole File: readfile (), fpassthru(), and
file()

Instead of reading from a file a line at a time, you can read the whole file in one go.
There are four different ways you can do this.

The first uses readfile().You can replace almost the entire script you wrote previ-
ously with one line:

readfile ("$DOCUMENT ROOT/../orders/orders.txt");

A call to the readfile() function opens the file, echoes the content to standard output
(the browser), and then closes the file. The prototype for readfile() is

int readfile(string filename, [int use_include_path|[, resource context]] );

The optional second parameter specifies whether PHP should look for the file in the
include_path and operates the same way as in fopen (). The optional context parame-
ter is used only when files are opened remotely via, for example, HTTP; we cover such
usage in more detail in Chapter 20. The function returns the total number of bytes read
from the file.

Second, you can use fpassthru().To do so, you need to open the file using fopen ()
first. You can then pass the file pointer as an argument to fpassthru (), which dumps
the contents of the file from the pointer’s position onward to standard output. It closes
the file when it is finished.

You can replace the previous script with fpassthru() as follows:

$fp = fopen ("$DOCUMENT ROOT/../orders/orders.txt", 'rb');
fpassthru(sfp) ;

The function fpassthru() returns true if the read is successful and false otherwise.

The third option for reading the whole file is using the file() function. This func-
tion is identical to readfile() except that instead of echoing the file to standard out-
put, it turns it into an array. We cover this function in more detail when we look at
arrays in Chapter 3. Just for reference, you would call it using

$filearray = file($DOCUMENT_ROOT/../orders/orders.txt");
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This line reads the entire file into the array called $filearray. Each line of the file is
stored in a separate element of the array. Note that this function was not binary safe in
older versions of PHP.

The fourth option is to use the file_get_contents () function. This function is
identical to readfile() except that it returns the content of the file as a string instead
of outputting it to the browser.

Reading a Character: fgetc ()

Another option for file processing is to read a single character at a time from a file.You
can do this by using the fgetc () function. It takes a file pointer as its only parameter
and returns the next character in the file.You can replace the while loop in the original
script with one that uses fgetc (), as follows:

while (!feof ($fp)){
$char = fgetc($fp);
if (!feof(Sfp))
echo ($char=="\n" ? "<br />": S$char);

}

This code reads a single character at a time from the file using fgetc () and stores it in
$char, until the end of the file is reached. It then does a little processing to replace the
text end-of-line characters (\n) with HTML line breaks (<br />).

This is just to clean up the formatting. If you try to output the file with newlines
between records, the whole file will be printed on a single line. (Try it and see.) Web
browsers do not render whitespace, such as newlines, so you need to replace them with
HTML linebreaks (<br />) instead.You can use the ternary operator to do this neatly.

A minor side effect of using fgetc () instead of fgets () is that fgetc () returns the
EOF character, whereas fgets () does not.You need to test feof () again after you've read
the character because you don’t want to echo the EOF to the browser.

Reading a file character by character is not generally sensible or efficient unless for
some reason you want to process it character by character.

Reading an Arbitrary Length: fread ()

The final way you can read from a file is to use the fread() function to read an arbi-
trary number of bytes from the file. This function has the following prototype:

string fread(resource fp, int length);

It reads up to Iength bytes,to the end of the file or network packet, whichever comes
first.
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Using Other Useful File Functions

Numerous other file functions are useful from time to time. Some are described next.

Checking Whether a File Is There: file_exists ()

If you want to check whether a file exists without actually opening it, you can use
file_exists (), as follows:

if (file_exists("$SDOCUMENT_ROOT/../orders/orders.txt")) {
echo 'There are orders waiting to be processed.';

} else {
echo 'There are currently no orders.';

Determining How Big a File Is: filesize()
You can check the size of a file by using the filesize() function:

echo filesize("$DOCUMENT ROOT/../orders/orders.txt");

It returns the size of a file in bytes and can be used in conjunction with fread() to read
a whole file (or some fraction of the file) at a time.You can even replace the entire origi-
nal script with the following:

$fp = fopen("$DOCUMENT_ROOT/../orders/orders.txt", 'rb');
echo nl2br(fread( $fp, filesize("$DOCUMENT_ROOT/../orders/orders.txt" )));
fclose( S$fp );

The n12br () function converts the \n characters in the output to HTML line breaks
(<br />).

Deleting a File: unlink ()

If you want to delete the order file after the orders have been processed, you can do so
by using unlink (). (There is no function called delete.) For example,

unlink ("$DOCUMENT ROOT/../orders/orders.txt");

This function returns false if the file could not be deleted. This situation typically
occurs if the permissions on the file are insufficient or if the file does not exist.

Navigating Inside a File: rewind (), fseek (), and ftell ()

You can manipulate and discover the position of the file pointer inside a file by using
rewind(), fseek (), and ftell().

The rewind () function resets the file pointer to the beginning of the file. The
ftell() function reports how far into the file the pointer is in bytes. For example, you
can add the following lines to the bottom of the original script (before the fclose()
command):
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echo 'Final position of the file pointer is '.(ftell($fp));
echo '<br />';

rewind ($fp) ;

echo 'After rewind, the position is '. (ftell($fp));

echo '<br />';

The output in the browser should be similar to that shown in Figure 2.5.

File Edit View History Bookmarks Tools Help

<GE -t - @ 0 (2 | rtpu/localnost/phpmysalie/chaptert2/vieworders.php

Bob's Auto Parts

Customer Orders

20:30, 31st March 2008 4 tires 1 oil 6 spark plugs $434.00 22 Short St, Smalltown
20:42, 31st March 2008 1 tires 0 oil 0 spark plugs $100.00 33 Main Rd, Newtown
20:43, 31st March 2008 0 tires 1 oil 4 spark plugs $26.00 127 Acacia St, Springfield

Final position of the file pointer is 267
After rewind, the position is 0

Done

Figure 2.5 After reading the orders, the file pointer points to the end of the
file, an offset of 267 bytes. The call to rewind sets it back to position 0, the
start of the file.

You can use the function fseek () to set the file pointer to some point within the file.
Its prototype is

int fseek ( resource fp, int offset [, int whencel)

A call to fseek() sets the file pointer f£p at a point starting from whence and moving
offset bytes into the file. The optional whence parameter defaults to the value
SEEK_SET, which is effectively the start of the file. The other possible values are
SEEK_CUR (the current location of the file pointer) and sEEk_END (the end of the file).
The rewind() function is equivalent to calling the fseek () function with an offset
of zero. For example, you can use fseek() to find the middle record in a file or to per-
form a binary search. Often, if you reach the level of complexity in a data file where you
need to do these kinds of things, your life will be much easier if you use a database.
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Locking Files

Imagine a situation in which two customers are trying to order a product at the same
time. (This situation is not uncommon, especially when your website starts to get any
kind of traffic volume.) What if one customer calls fopen () and begins writing, and then
the other customer calls fopen () and also begins writing? What will be the final con-
tents of the file? Will it be the first order followed by the second order, or vice versa?
Will it be one order or the other? Or will it be something less useful, such as the two
orders interleaved somehow? The answer depends on your operating system but is often
impossible to know.

To avoid problems like this, you can use file locking. You use this feature in PHP by
using the f£lock () function. This function should be called after a file has been opened
but before any data is read from or written to the file.

The prototype for flock() 1s

bool flock (resource fp, int operation [, int &wouldblockl])

You need to pass it a pointer to an open file and a constant representing the kind of lock
you require. It returns true if the lock was successfully acquired and false if it was not.
The optional third parameter will contain the value true if acquiring the lock would
cause the current process to block (that is, have to wait).

The possible values for operation are shown in Table 2.2. The possible values
changed at PHP 4.0.1, so both sets of values are shown in the table.

Table 2.2 flock() Operation Values

Value of Operation Meaning

LOCK_SH (formerly 1) Reading lock. The file can be shared with other readers.

LOCK_EX (formerly 2) Writing lock. This operation is exclusive; the file cannot be shared.
LOCK_UN (formerly 3) The existing lock is released.

LOCK_NB (formerly 4) Blocking is prevented while you are trying to acquire a lock.

If you are going to use flock (), you need to add it to all the scripts that use the file;
otherwise, it is worthless.

Note that flock () does not work with NES or other networked file systems. It also
does not work with older file systems that do not support locking, such as FAT. On
some operating systems, it is implemented at the process level and does not work cor-
rectly if you are using a multithreaded server API.

To use it with the order example, you can alter processorder.php as follows:

$fp = fopen("$DOCUMENT_ROOT/../orders/orders.txt", 'ab');
flock ($fp, LOCK_EX); // lock the file for writing
fwrite($fp, Soutputstring);

flock($fp, LOCK_UN); // release write lock

fclose($fp);
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You should also add locks to vieworders.php:

$fp = fopen("$DOCUMENT ROOT /../orders/orders.txt", 'r');
flock ($fp, LOCK_SH); // lock file for reading

// read from the file

flock ($fp, LOCK_UN); // release read lock

fclose($fp);

The code 1s now more robust but still not perfect. What if two scripts tried to acquire a
lock at the same time? This would result in a race condition, in which the processes
compete for locks but it is uncertain which will succeed. Such a condition could cause
more problems.You can do better by using a database management system (DBMS).

A Better Way: Database Management Systems

So far, all the examples we have looked at use flat files. In Part II of this book, we look at
how to use MySQL, a relational database management system (RDBMS), instead. You
might ask, “Why would I bother?”

Problems with Using Flat Files
There are a number of problems in working with flat files:
» When a file grows large, working with it can be very slow.

» Searching for a particular record or group of records in a flat file is difficult. If the
records are in order, you can use some kind of binary search in conjunction with a
fixed-width record to search on a key field. If you want to find patterns of infor-
mation (for example, you want to find all the customers who live in Smalltown),
you would have to read in each record and check it individually.

s Dealing with concurrent access can become problematic. You have seen how to
lock files, but locking can cause the race condition we discussed earlier. It can also
cause a bottleneck. With enough traffic on a site, a large group of users may be
waiting for the file to be unlocked before they can place their order. If the wait is
too long, people will go elsewhere to buy.

= All the file processing you have seen so far deals with a file using sequential pro-
cessing; that is, you start from the beginning of the file and read through to the
end. Inserting records into or deleting records from the middle of the file (random
access) can be difficult because you end up reading the whole file into memory,
making the changes, and writing the whole file out again. With a large data file,
having to go through all these steps becomes a significant overhead.

= Beyond the limits offered by file permissions, there is no easy way of enforcing dif-
ferent levels of access to data.
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How RDBMSs Solve These Problems

Relational database management systems address all these issues:

= RDBMSs can provide much faster access to data than flat files. And MySQL, the
database system we use in this book, has some of the fastest benchmarks of any
RDBMS.

= RDBMSs can be easily queried to extract sets of data that fit certain criteria.

= RDBMSs have built-in mechanisms for dealing with concurrent access so that
you, as a programmer, don’t have to worry about it.

= RDBMSs provide random access to your data.

= RDBMSs have built-in privilege systems. MySQL has particular strengths in this
area.

Probably the main reason for using an RDBMS is that all (or at least most) of the func-
tionality that you want in a data storage system has already been implemented. Sure, you
could write your own library of PHP functions, but why reinvent the wheel?

In Part II of this book, “Using MySQL,” we discuss how relational databases work
generally, and specifically how you can set up and use MySQL to create database-backed
websites.

If you are building a simple system and don’t feel you need a full-featured database
but want to avoid the locking and other issues associated with using a flat file, you may
want to consider using PHP’s SQLite extension. This extension provides essentially an
SQL interface to a flat file. In this book, we focus on using MySQL, but if you would
like more information about SQLite, you can find it at http://sqlite.org/ and
http://www.php.net/sqlite.

Further Reading

For more information on interacting with the file system, you can go straight to Chap-
ter 19, “Interacting with the File System and the Server.” In that part of the book, we
talk about how to change permissions, ownership, and names of files; how to work with
directories; and how to interact with the file system environment.

You may also want to read through the file system section of the PHP online manual
at http://www.php.net/filesystem.

Next

In the next chapter, you learn what arrays are and how they can be used for processing
data in your PHP scripts.
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THIS CHAPTER SHOWS YOU HOW TO USE AN important programming construct: arrays.
The variables used in the previous chapters were scalar variables, which store a single
value. An array is a variable that stores a set or sequence of values. One array can have
many elements, and each element can hold a single value, such as text or numbers, or
another array. An array containing other arrays is known as a multidimensional array.

PHP supports both numerically indexed and associative arrays.You are probably
familiar with numerically indexed arrays if you’ve used any other programming lan-
guage, but unless you use PHP or Perl, you might not have seen associative arrays before,
although you may have seen similar things called hashes, maps, or dictionaries elsewhere.
Associative arrays allow you to use more useful values as the index. Rather than each
element having a numeric index, it can have words or other meaningful information.

In this chapter, you continue developing the Bob’s Auto Parts example using arrays to
work more easily with repetitive information such as customer orders. Likewise, you
write shorter, tidier code to do some of the things you did with files in the preceding
chapter.

Key topics covered in this chapter include

= Numerically indexed arrays

= Non-numerically indexed arrays
= Array operators

= Multidimensional arrays

= Array sorting

= Array functions

What Is an Array?

You learned about scalar variables in Chapter 1, “PHP Crash Course.” A scalar variable is
a named location in which to store a value; similarly, an array is a named place to store a
set of values, thereby allowing you to group scalars.
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Bob’s product list is the array for the example used in this chapter. In Figure 3.1, you
can see a list of three products stored in an array format. These three products are stored
in a single variable called $products. (We describe how to create a variable like this
shortly.)

Tires Qil Spark Plugs

»
>

product

Figure 3.1 Bob’s products can be stored in an array.

After you have the information as an array, you can do a number of useful things with it.
Using the looping constructs from Chapter 1, you can save work by performing the
same actions on each value in the array. The whole set of information can be moved
around as a single unit. This way, with a single line of code, all the values in the array can
be passed to a function. For example, you might want to sort the products alphabetically.
To achieve this, you could pass the entire array to PHP’s sort () function.

The values stored in an array are called the array elements. Each array element has an
associated index (also called a key) that is used to access the element. Arrays in most pro-
gramming languages have numerical indices that typically start from zero or one.

PHP allows you to interchangeably use numbers or strings as the array indices. You
can use arrays in the traditional numerically indexed way or set the keys to be whatever
you like to make the indexing more meaningful and useful. (This approach may be
familiar to you if you have used associative arrays, maps, hashes, or dictionaries in other
programming languages.) The programming approach may vary a little depending on
whether you are using standard numerically indexed arrays or more interesting index
values.

‘We begin by looking at numerically indexed arrays and then move on to using user-

defined keys.

Numerically Indexed Arrays

Numerically indexed arrays are supported in most programming languages. In PHP, the
indices start at zero by default, although you can alter this value.

Initializing Numerically Indexed Arrays
To create the array shown in Figure 3.1, use the following line of PHP code:

$products = array( 'Tires', 'Oil', 'Spark Plugs' );
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This code creates an array called $products containing the three values given: 'Tires',
'0il', and 'spark Plugs'.Note that, like echo, array () is actually a language con-
struct rather than a function.

Depending on the contents you need in your array, you might not need to manually
initialize them as in the preceding example. If you have the data you need in another
array, you can simply copy one array to another using the = operator.

If you want an ascending sequence of numbers stored in an array, you can use the
range () function to automatically create the array for you. The following statement cre-
ates an array called numbers with elements ranging from 1 to 10:

$numbers = range(1,10);

The range () function has an optional third parameter that allows you to set the step
size between values. For instance, if you want an array of the odd numbers between 1
and 10, you could create it as follows:

Sodds = range(l, 10, 2);

The range () function can also be used with characters, as in this example:

$letters = range('a', 'z');

If you have information stored in a file on disk, you can load the array contents directly
from the file. We look at this topic later in this chapter under the heading “Loading
Arrays from Files.”

If you have the data for your array stored in a database, you can load the array con-
tents directly from the database. This process is covered in Chapter 11, “Accessing Your
MySQL Database from the Web with PHP”

You can also use various functions to extract part of an array or to reorder an array.
We look at some of these functions later in this chapter under the heading “Performing
Other Array Manipulations.”

Accessing Array Contents

To access the contents of a variable, you use its name. If the variable is an array, you
access the contents using both the variable name and a key or index. The key or index
indicates which of the values in the array you access. The index is placed in square
brackets after the name.

Type $products[0], $products[1], and $products[2] to use the contents of the
$products array.

By default, element zero is the first element in the array. The same numbering scheme
is used in C, C++, Java, and a number of other languages, but it might take some getting
used to if you are not familiar with it.
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As with other variables, you change array elements’ contents by using the = operator.
The following line replaces the first element in the array 'Tires' with 'Fuses':

$products[0] = 'Fuses';

You can use the following line to add a new element—'Fuses'—to the end of the
array, giving a total of four elements:

$products[3] = 'Fuses';

To display the contents, you could type this line:

echo "$products[0] $products[l] $products[2] $products[3]";

Note that although PHP’s string parsing is pretty clever, you can confuse it. If you are
having trouble with array or other variables not being interpreted correctly when
embedded in a double-quoted string, you can either put them outside quotes or use
complex syntax, which we discuss in Chapter 4, “String Manipulation and Regular
Expressions.” The preceding echo statement works correctly, but in many of the more
complex examples later in this chapter, you will notice that the variables are outside the
quoted strings.

Like other PHP variables, arrays do not need to be initialized or created in advance.
They are automatically created the first time you use them.

The following code creates the same $products array created previously with the
array () statement:

$products[0] = 'Tires';
$products[1l] = '0il';
$products[2] = 'Spark Plugs';

If $products does not already exist, the first line will create a new array with just one
element. The subsequent lines add values to the array. The array is dynamically resized as
you add elements to it. This resizing capability is not present in most other programming
languages.

Using Loops to Access the Array

Because the array is indexed by a sequence of numbers, you can use a for loop to more
easily display its contents:

for ($i = 0; $i<3; $i++) {
echo S$products([$i]." ";
}

This loop provides similar output to the preceding code but requires less typing than man-
ually writing code to work with each element in a large array. The ability to use a simple
loop to access each element is a nice feature of arrays.You can also use the foreach loop,
specially designed for use with arrays. In this example, you could use it as follows:

foreach (S$products as S$Scurrent) {
echo S$Scurrent." ";
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This code stores each element in turn in the variable $current and prints it out.

Arrays with Different Indices

In the $products array, you allowed PHP to give each item the default index. This meant
that the first item you added became item 0; the second, item 1; and so on. PHP also sup-
ports arrays in which you can associate any key or index you want with each value.

Initializing an Array
The following code creates an array with product names as keys and prices as values:

$prices = array('Tires'=>100, '0il'=>10, 'Spark Plugs'=>4);

The symbol between the keys and values is simply an equal sign immediately followed
by a greater than symbol.

Accessing the Array Elements

Again, you access the contents using the variable name and a key, so you can access the
information stored in the prices array as $prices['Tires'], $prices['0il'], and
$prices|['Spark Plugs'].

The following code creates the same $prices array. Instead of creating an array with
three elements, this version creates an array with only one element and then adds two
more:

$prices = array( 'Tires'=>100 );
$prices['0il'] = 10;
$prices['Spark Plugs'] = 4;

Here is another slightly different but equivalent piece of code. In this version, you do not
explicitly create an array at all. The array 1s created for you when you add the first ele-
ment to it:

$prices['Tires'] = 100;
$prices['0il'] = 10;
$prices['Spark Plugs'] = 4;

Using Loops
Because the indices in an array are not numbers, you cannot use a simple counter in a
for loop to work with the array. However, you can use the foreach loop or the list ()
and each () constructs.

The foreach loop has a slightly different structure when using associative arrays. You
can use it exactly as you did in the previous example, or you can incorporate the keys as
well:

foreach ($prices as S$Skey => $value) {
echo Skey." - ".$value."<br />";
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The following code lists the contents of the $prices array using the each() construct:

while ($element = each($prices)) {
echo Selement]'key'];
echo " - ";
echo $element['value'];
echo "<br />";

}

The output of this script fragment is shown in Figure 3.2.

File Edit View History Bookmarks Tools Help

<@ -0 - (@ 0 (3 | htey/localhost/phpmysgle/chapterd3/cach.php [~[&]

Tires - 100
Oil - 10
Spark Plugs - 4

Done

Figure 3.2 An each() statement can be used to loop through arrays.

In Chapter 1, you looked at while loops and the echo statement. The preceding code
uses the each () function, which you have not used before. This function returns the
current element in an array and makes the next element the current one. Because you
are calling each () within a while loop, it returns every element in the array in turn and
stops when the end of the array is reached.

In this code, the variable selement is an array. When you call each (), it gives you
an array with four values and the four indices to the array locations. The locations key
and 0 contain the key of the current element, and the locations value and 1 contain the
value of the current element. Although the one you choose makes no difference, we
chose to use the named locations rather than the numbered ones.

There is a more elegant and more common way of doing the same thing. The con-
struct 1ist () can be used to split an array into a number of values.You can separate two
of the values that the each () function gives you like this:

while (list($product, S$Sprice) = each($prices)) {
echo "$product - S$Sprice<br />";
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This line uses each() to take the current element from $prices, return it as an array,
and make the next element current. It also uses 1ist () to turn the 0 and 1 elements
from the array returned by each () into two new variables called $product and $price.

You can loop through the entire $prices array, echoing the contents using this short
script:

reset ($prices) ;
while (list($product, $price) = each($prices)) {
echo "Sproduct - Sprice<br />";

}

It has the same output as the previous script but is easier to read because 1list () allows
you to assign names to the variables.

When you are using each (), note that the array keeps track of the current element. If
you want to use the array twice in the same script, you need to set the current element
back to the start of the array using the function reset (). To loop through the prices
array again, you type the following:

reset ($prices) ;
while ( list( $product, $price ) = each( S$prices ) )
echo "$product - $price<br />";

This code sets the current element back to the start of the array and allows you to go
through again.

Array Operators

One set of special operators applies only to arrays. Most of them have an analogue in the
scalar operators, as you can see by looking at Table 3.1.

Table 3.1 PHP’s Array Operators

Operator Name Example Result

+ Union $a + $b Union of $a and $b.The array $b is appended
to $a, but any key clashes are not added.

== Equality $a == $b True if $a and $b contain the same elements.

=== Identity $a === $b True if $a and $b contain the same elements,
with the same types, in the same order.

1= Inequality $a != $b True if $a and $b do not contain the same
clements.

<> Inequality $a <> $b Same as !=.

1== Non-identity $a !'== $b True if $a and $b do not contain the same

elements, with the same types, in the same
order.
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These operators are mostly fairly self-evident, but union requires some further explana-
tion. The union operator tries to add the elements of $b to the end of sa. If elements in
$b have the same keys as some elements already in $a, they will not be added. That is, no
elements of $a will be overwritten.

You will notice that the array operators in Table 3.1 all have equivalent operators that
work on scalar variables. As long as you remember that + performs addition on scalar
types and union on arrays—even if you have no interest in the set arithmetic behind that
behavior—the behaviors should make sense.You cannot usefully compare arrays to scalar

types.

Multidimensional Arrays

Arrays do not have to be a simple list of keys and values; each location in the array can
hold another array. This way, you can create a two-dimensional array. You can think of a
two-dimensional array as a matrix, or grid, with width and height or rows and columns.

If you want to store more than one piece of data about each of Bob’s products, you
could use a two-dimensional array. Figure 3.3 shows Bob’s products represented as a
two-dimensional array with each row representing an individual product and each col-
umn representing a stored product attribute.

Code Description Price
TIR Tires 100
S
8 oL oil 10
C
Q
v SPK Spark Plugs 4

product attribute -

Figure 3.3  You can store more information about Bob’s products in a two-
dimensional array.

Using PHP, you would write the following code to set up the data in the array shown in
Figure 3.3:

$products = array( array( 'TIR', 'Tires', 100 ),
array( 'OoIL', 'oil', 10 ),
array( 'SPK', 'Spark Plugs', 4 ) );
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You can see from this definition that the $products array now contains three arrays.

To access the data in a one-dimensional array, recall that you need the name of the
array and the index of the element. A two-dimensional array is similar, except that each
element has two indices: a row and a column. (The top row is row 0, and the far-left
column is column 0.)

To display the contents of this array, you could manually access each element in order

like this:

echo '|'.$products[0][0]."|".$products[0][1]."]".$products[0][2]."|<br />';
echo '|'.$products[1]1[0]."|".$products[1][1]."]".$products[1][2]."'|<br />';
echo '|'.$products[2][0]."|".$products[2][1]."|".$products[2][2]."'|<br />';

Alternatively, you could place a for loop inside another for loop to achieve the same
result:

for (Srow = 0; S$row < 3; Srow++) {
for ($column = 0; S$column < 3; Scolumn++) {
echo '\'.$products[$row][$column];
}

echo '

<br />';

}
Both versions of this code produce the same output in the browser:

| TIR|Tires|100 |
|0IL|0il]|10]
| SPK | Spark Plugs|4|

The only difference between the two examples is that your code will be much shorter if
you use the second version with a large array.

You might prefer to create column names instead of numbers, as shown in Figure 3.3.
To store the same set of products, with the columns named as they are in Figure 3.3, you
would use the following code:

$products = array( array( 'Code' => 'TIR',
'Description' => 'Tires',

'"Price' => 100

array( 'Code' => 'OIL',
'Description' => '0Oil',
'Price' => 10
).
array( 'Code' => 'SPK',
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'Description' => 'Spark Plugs',
'Price' =>4

)i

This array 1s easier to work with if you want to retrieve a single value. Remembering
that the description is stored in the Description column is easier than remembering it is
stored in column 1. Using descriptive indices, you do not need to remember that an
item is stored at [x][y].You can easily find your data by referring to a location with
meaningful row and column names.

You do, however, lose the ability to use a simple for loop to step through each col-
umn in turn. Here is one way to write code to display this array:

for ( Srow = 0; Srow < 3; Srow++){
echo '|'.$products[$row]['Code']."'|"'.$products[$row] [ 'Description'].
"|'".$products[$row] ['Price']."|<br />';

}

Using a for loop, you can step through the outer, numerically indexed $products array.
Each row in the $products array is an array with descriptive indices. Using the each ()
and list () functions in a while loop, you can step through these inner arrays.
Therefore, you need a while loop inside a for loop:

for ( Srow = 0; Srow < 3; Srow++) {
while ( list( S$key, S$value ) = each( S$Sproducts[Srow])) {
echo "|$value";
}
echo '|<br />';

}

You do not need to stop at two dimensions. In the same way that array elements can
hold new arrays, those new arrays, in turn, can hold more arrays.

A three-dimensional array has height, width, and depth. If you are comfortable think-
ing of a two-dimensional array as a table with rows and columns, imagine a pile or deck
of those tables. Each element is referenced by its layer, row, and column.

If Bob divided his products into categories, you could use a three-dimensional array
to store them. Figure 3.4 shows Bob’s products in a three-dimensional array.
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Truck Parts
N Code Description Price
2
S -
& Van Parts
g ||
s Code Description Price
o |
2 Car Parts |
Code Description Price [
CAR_TIR Tires 100
°© -
=}
B CAR_OIL Qil 10
a
CAR_SPK Spark Plugs 4
product attribute -

Figure 3.4 This three-dimensional array allows you to divide products into

categories.

From the code that defines this array, you can see that a three-dimensional array is an

array containing arrays of arrays:

( array(
array (

Scategories = array( array

array (

),

( array(
array (
array (

)

array ( array(

array (
array (

array

'CAR_TIR',
'CAR_OIL',
'"CAR_SPK',

'VAN_TIR',
'VAN_OIL',
'VAN_SPK',

'TRK_TIR',
'"TRK_OIL',
'"TRK_SPK',

'Tires', 100 ),
'oil', 10 ),
'Spark Plugs', 4 )

'Tires', 120 ),
'oil', 12 ),
'Spark Plugs', 5 )

'Tires', 150 ),
'oil', 15 ),
'Spark Plugs', 6 )
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Because this array has only numeric indices, you can use nested for loops to display its
contents:

for ($layer = 0; Slayer < 3; Slayer++) {
echo "Layer S$layer<br />";
for ($row = 0; Srow < 3; Srow++) {
for ($column = 0; $column < 3; S$column++) {
echo '|'.$categories[$layer][$row] [$column];
}

echo '|<br />';

}

Because of the way multidimensional arrays are created, you could create four-, five-, or
even six-dimensional arrays. There is no language limit to the number of dimensions, but
it is difficult for people to visualize constructs with more than three dimensions. Most
real-world problems match logically with constructs of three or fewer dimensions.

Sorting Arrays

Sorting related data stored in an array is often useful. You can easily take a one-dimensional
array and sort it into order.

Using sort ()

The following code showing the sort () function results in the array being sorted into
ascending alphabetical order:

$products = array( 'Tires', '0Oil', 'Spark Plugs' );
sort ($products) ;

The array elements will now appear in the order 0il, Spark Plugs, Tires.
You can sort values by numerical order, too. If you have an array containing the
prices of Bob’s products, you can sort it into ascending numeric order as follows:

Sprices = array( 100, 10, 4 );
sort ($prices) ;

The prices will now appear in the order 4, 10, 100.

Note that the sort () function is case sensitive. All capital letters come before all low-
ercase letters. So A is less than Z, but Z is less than a.

The function also has an optional second parameter. You may pass one of the con-
stants SORT_REGULAR (the default), SORT_NUMERIC, or SORT_STRING. The ability to specify
the sort type is useful when you are comparing strings that might contain numbers, for
example, 2 and 12. Numerically, 2 is less than 12, but as strings '12"' is less than '2"'.
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Using asort () and ksort () to Sort Arrays

If you are using an array with descriptive keys to store items and their prices, you need to
use different kinds of sort functions to keep keys and values together as they are sorted.

The following code creates an array containing the three products and their associated
prices and then sorts the array into ascending price order:

$prices = array( 'Tires'=>100, '0il'=>10, 'Spark Plugs'=>4 );
asort ($prices) ;

The function asort () orders the array according to the value of each element. In the
array, the values are the prices, and the keys are the textual descriptions. If, instead of
sorting by price, you want to sort by description, you can use ksort (), which sorts by
key rather than value. The following code results in the keys of the array being ordered
alphabetically—o0i1, spark Plugs, Tires:

$prices = array( 'Tires'=>100, '0il'=>10, 'Spark Plugs'=>4 );
ksort ($prices) ;

Sorting in Reverse

The three different sorting functions—sort (), asort (), and ksort () —sort an array
into ascending order. Each function has a matching reverse sort function to sort an array
into descending order. The reverse versions are called rsort (), arsort (), and krsort ().

You use the reverse sort functions in the same way you use the ascending sort func-
tions. The rsort () function sorts a single-dimensional numerically indexed array into
descending order. The arsort () function sorts a one-dimensional array into descending
order using the value of each element. The krsort () function sorts a one-dimensional
array into descending order using the key of each element.

Sorting Multidimensional Arrays

Sorting arrays with more than one dimension, or by something other than alphabetical
or numerical order, is more complicated. PHP knows how to compare two numbers or
two text strings, but in a multidimensional array, each element is an array. PHP does not
know how to compare two arrays, so you need to create a method to compare them.
Most of the time, the order of the words or numbers is fairly obvious, but for complicat-
ed objects, it becomes more problematic.

User-Defined Sorts

The following is the definition of a two-dimensional array used earlier. This array stores
Bob’s three products with a code, a description, and a price for each:

$products = array( array( 'TIR', 'Tires', 100 ),
array( 'OIL', 'oil', 10 ),
array( 'SPK', 'Spark Plugs', 4 ) );
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If you sort this array, in what order will the values appear? Because you know what the
contents represent, there are at least two useful orders. You might want the products sort-
ed into alphabetical order using the description or by numeric order by the price. Either
result is possible, but you need to use the function usort () and tell PHP how to com-
pare the items. To do this, you need to write your own comparison function.

The following code sorts this array into alphabetical order using the second column
in the array—the description:

function compare($x, $y) {
if ($x[1] == $y[1]) {
return 0;
} else if ($x[1] < $yl[1]) {
return -1;
} else {
return 1;

usort (Sproducts, 'compare');

So far in this book, you have called a number of the built-in PHP functions. To sort this
array, you need to define a function of your own. We examine writing functions in detail
in Chapter 5, “Reusing Code and Writing Functions,” but here 1s a brief introduction.

You define a function by using the keyword function.You need to give the function
a name. Names should be meaningful, so you can call it compare () for this example.
Many functions take parameters or arguments. This compare () function takes two: one
called $x and one called $y. The purpose of this function is to take two values and deter-
mine their order.

For this example, the $x and $y parameters are two of the arrays within the main
array, each representing one product. To access the Description of the array $x, you
type $x[1] because the Description is the second element in these arrays, and number-
ing starts at zero.You use $x[1] and $y[1] to compare each Description from the
arrays passed into the function.

‘When a function ends, it can give a reply to the code that called it. This process is
called returning a value. To return a value, you use the keyword return in the function.
For example, the line return 1; sends the value 1 back to the code that called the
function.

To be used by usort (), the compare () function must compare $x and $y. The func-
tion must return 0 if $x equals $y, a negative number if it is less, or a positive number if
it is greater. The function will return 0, 1, or -1, depending on the values of $x and $y.

The final line of code calls the built-in function usort () with the array you want
sorted ($products) and the name of the comparison function (compare()).
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If you want the array sorted into another order, you can simply write a different
comparison function. To sort by price, you need to look at the third column in the array
and create this comparison function:

function compare ($x, $y) {
if ($x[2] == $yl[2]) {
return 0;
} else if ($x[2] < $yl[2]) |
return -1;
} else {
return 1;

}

When usort ($products, 'compare') is called, the array is placed in ascending order
by price.

Note
Should you run these snippets to test them, there will be no output. These snippets are meant to be part of
large pieces of code you might write.

The u in usort () stands for user because this function requires a user-defined com-
parison function. The uasort () and uksort () versions of asort and ksort also require
user-defined comparison functions.

Similar to asort (), uasort () should be used when sorting a non-numerically
indexed array by value. Use asort if your values are simple numbers or text. Define a
comparison function and use uasort () if your values are more complicated objects such
as arrays.

Similar to ksort (), uksort () should be used when sorting a non-numerically
indexed array by key. Use ksort if your keys are simple numbers or text. Define a com-
parison function and use uksort () if your keys are more complicated objects such as
arrays.

Reverse User Sorts

The functions sort (), asort (), and ksort () all have a matching reverse sorts with an r
in the function name. The user-defined sorts do not have reverse variants, but you can
sort a multidimensional array into reverse order. Because you provide the comparison
function, you can write a comparison function that returns the opposite values. To sort
into reverse order, the function needs to return 1 if $x is less than $y and -1 if $x is
greater than $y. For example,

function reverse_compare($x, Sy) {
if ($x[2] == $y[2]) {
return 0;
} else if ($x[2] < Syl[2]) {

95



96

Chapter 3 Using Arrays

return 1;
} else {

return -1;

}

Calling usort ($products, 'reverse_compare') would now result in the array being
placed in descending order by price.

Reordering Arrays

For some applications, you might want to manipulate the order of the array in other
ways. The function shuffle () randomly reorders the elements of your array. The func-
tion array_reverse () gives you a copy of your array with all the elements in reverse
order.

Using shuffle()

Bob wants to feature a small number of his products on the front page of his site. He has
a large number of products but would like three randomly selected items shown on the
front page. So that repeat visitors do not get bored, he would like the three chosen prod-
ucts to be different for each visit. He can easily accomplish his goal if all his products are
in an array. Listing 3.1 displays three randomly chosen pictures by shuffling the array into
a random order and then displaying the first three.

Listing 3.1 bobs_front_page.php—Using PHP to Produce a Dynamic Front Page
for Bob’s Auto Parts

<?php
Spictures = array('tire.jpg', 'oil.jpg', 'spark_plug.jpg',
'door.jpg', 'steering_wheel.jpg',
'thermostat.jpg', 'wiper_blade.jpg',
'gasket.jpg', 'brake_pad.jpg');

shuffle($pictures);
?>
<html>
<head>
<title>Bob's Auto Parts</title>
</head>
<body>

<hl>Bob's Auto Parts</hl>
<div align="center">
<table width = 100%>

<tr>
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Listing 3.1 Continued

<?php
for ($1i = 0; $1 < 3; si++) {
echo "<td align=\"center\"><img src=\"";
echo Spictures[$i];
echo "\"/></td>";
}
?>
</tr>
</table>
</div>

</body>

Because the code selects random pictures, it produces a different page nearly every time
you load it, as shown in Figure 3.5.
Figure 3.5 The shuffle() function enables you to feature three randomly

File Edit View History Bookmarks Tools Help

<@ -0 - @ 0 () | htey/localhostiphpmysgle/chapterd3/bobs front_pagephp | ¥ | b

Bob's Auto Parts

\

Done

chosen products.

Using array_reverse ()

The function array_reverse() takes an array and creates a new one with the same
contents in reverse order. For example, there are a number of ways to create an array
containing a countdown from 10 to 1.

Using range () usually creates an ascending sequence, which you could place in
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descending order using array_reverse() or rsort (). Alternatively, you could create the
array one element at a time by writing a for loop:

$numbers = array();
for ($i=10; $i>0; $i--) {
array_push (Snumbers, $1i);

}

A for loop can go in descending order like this:You set the starting value high and at
the end of each loop use the -- operator to decrease the counter by one.

Here, you create an empty array and then use array_push () for each element to add
one new element to the end of an array. As a side note, the opposite of array_push() is
array_pop (). This function removes and returns one element from the end of an array.

Alternatively, you can use the array_reverse() function to reverse the array created
by range():

Snumbers = range(1l,10);

Snumbers = array_reverse (Snumbers) ;

Note that array_reverse () returns a modified copy of the array. If you do not
want the original array, as in this example, you can simply store the new copy over the
original.

If your data is just a range of integers, you can create it in reverse order by passing —1
as the optional step parameter to range ():

$Snumbers = range(10, 1, -1);

Loading Arrays from Files

In Chapter 2, “Storing and Retrieving Data,” you learned how to store customer orders
in a file. Each line in the file looked something like this:

15:42, 20th April 4 tires 1 oil 6 spark plugs $434.00 22 Short St, Smalltown

To process or fulfill this order, you could load it back into an array. Listing 3.2 displays
the current order file.

Listing 3.2 vieworders.php— Using PHP to Display Orders for Bob

<?php
//create short variable name
$SDOCUMENT_ROOT = $_SERVER['DOCUMENT_ROOT'];

Sorders= file("$DOCUMENT_ROOT/../orders/orders.txt");

Snumber_of_orders = count (Sorders) ;
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Listing 3.2  Continued

if ($number_of_orders == 0) {
echo "<p><strong>No orders pending.
Please try again later.</strong></p>";

for ($i=0; $i<S$Snumber_of_orders; $i++) {
echo Sorders[$i]."<br />";

This script produces almost exactly the same output as Listing 2.3 in the preceding
chapter, which was shown in Figure 2.4. This time, the script uses the function file(),
which loads the entire file into an array. Each line in the file becomes one element of an
array. This code also uses the count () function to see how many elements are in an
array.

Furthermore, you could load each section of the order lines into separate array ele-
ments to process the sections separately or to format them more attractively. Listing 3.3
does exactly that.

Listing 3.3 vieworders2.php— Using PHP to Separate, Format, and Display Orders
for Bob

<?php
//create short variable name
$DOCUMENT_ROOT = $_SERVER['DOCUMENT_ROOT'] ;
?>
<html>
<head>
<title>Bob's Auto Parts - Customer Orders</title>
</head>
<body>
<hl>Bob's Auto Parts</hl>
<h2>Customer Orders</h2>
<?php
//Read in the entire file.
//Each order becomes an element in the array
Sorders= file("$DOCUMENT_ROOT/../orders/orders.txt");

// count the number of orders in the array
$number_of_orders = count ($Sorders) ;

if ($number_of_orders == 0) {
echo "<p><strong>No orders pending.
Please try again later.</strong></p>";
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Listing 3.3 Continued

echo "<table border=\"1\">\n";

echo "<tr><th bgcolor=\"#CCCCFF\">Order Date</th>
<th bgcolor=\"#CCCCFF\">Tires</th>
<th bgcolor=\"#CCCCFF\">0il</th>
<th bgcolor=\"#CCCCFF\">Spark Plugs</th>
<th bgcolor=\"#CCCCFF\">Total</th>
<th bgcolor=\"#CCCCFF\">Address</th>

<tr>";

for ($i=0; $i<$Snumber_of_orders; $i++) {
//split up each line
$line = explode("\t", Sorders[$i]);

// keep only the number of items ordered
$line[1] = intval($line[1]);
$line[2] = intval($line[2]);
$line[3] = intval($line[3]);

// output each order

echo "<tr>
<td>".$line[0]."</td>
<td align=\"right\">".$line[1l]."</td>
<td align=\"right\">".$line[2]."</td>
<td align=\"right\">".$line[3]."</td>
<td align=\"right\">".$line[4]."</td>
<td>".$line[5]."</td>

</tr>";

echo "</table>";
2>

</body>

The code in Listing 3.3 loads the entire file into an array, but unlike the example in
Listing 3.2, here you use the function explode() to split up each line so that you can
apply some processing and formatting before printing. The output from this script is
shown in Figure 3.6.

Figure 3.6 After splitting order records with explode (), you can put each
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2042, 315t March 2008 1] 0 0[[$100.00[33 Main Rd, Newtown
2043, 315t March 2008 0] 1 4] 526.00[127 Acacia St, Springficld

Done

part of an order in a different table cell for better-looking output.

The explode function has the following prototype:

array explode(string separator, string string [, int limit])

In the preceding chapter, you used the tab character as a delimiter when storing this
data, so here you call

explode( "\t", $orders[$i] )

This code “explodes” the passed-in string into parts. Each tab character becomes a break
between two elements. For example, the string

"20:43, 31st March 2008\t0 tires\tl oil\t4 spark plugs\t$26.00\t127 Acacia St,
Springfield

is exploded into the parts "20:43, 31st March 2008","0 tires","l oil", "4 spark
plugs", "$26.00",and "127 Acacia St, Springfield".

Note that the optional 1imit parameter can be used to limit the maximum number
of parts returned.

This example doesn’t do very much processing. Rather than output tires, oil, and
spark plugs on every line, this example displays only the number of each and gives the
table a heading row to show what the numbers represent.

You could extract numbers from these strings in a number of ways. Here, you use the
function intval ().As mentioned in Chapter 1, intval() converts a string to an inte-
ger. The conversion is reasonably clever and ignores parts, such as the label in this exam-
ple, which cannot be converted to an integer. We cover various ways of processing
strings in the next chapter.
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Performing Other Array Manipulations

So far, we have covered only about half the array processing functions. Many others will
be useful from time to time; we describe some of them next.

Navigating Within an Array: each (), current (), reset (),
end (), next (), pos (), and prev ()

‘We mentioned previously that every array has an internal pointer that points to the cur-
rent element in the array. You indirectly used this pointer earlier when using the each ()
function, but you can directly use and manipulate this pointer.

If you create a new array, the current pointer is initialized to point to the first ele-
ment in the array. Calling current ( $array_name ) returns the first element.

Calling either next () or each() advances the pointer forward one element. Calling
each( $array_name ) returns the current element before advancing the pointer. The
function next () behaves slightly differently: Calling next ( $array name ) advances the
pointer and then returns the new current element.

You have already seen that reset () returns the pointer to the first element in the
array. Similarly, calling end( $array_name ) sends the pointer to the end of the array.
The first and last elements in the array are returned by reset () and end(), respectively.

To move through an array in reverse order, you could use end () and prev().The
prev() function is the opposite of next (). It moves the current pointer back one and
then returns the new current element.

For example, the following code displays an array in reverse order:

Svalue = end (Sarray);
while ($value) {
echo "$value<br />";
Svalue = prev(Sarray);

}

For example, you can declare sarray like this:

Sarray = array(l, 2, 3);

In this case, the output would appear in a browser as follows:

3
2
1

Using each (), current (), reset (), end(), next (), pos (), and prev (), you can write
your own code to navigate through an array in any order.
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Applying Any Function to Each Element in an Array:
array_walk()

Sometimes you might want to work with or modify every element in an array in the
same way. The function array_walk () allows you to do this. The prototype of
array_walk() is as follows:

bool array_walk(array arr, string func, [mixed userdata]l)

Similar to the way you called usort () earlier, array_walk() expects you to declare a
function of your own. As you can see, array_walk() takes three parameters. The first,
arr, is the array to be processed. The second, func, is the name of a user-defined func-
tion that will be applied to each element in the array. The third parameter, userdata, is
optional. If you use it, it will be passed through to your function as a parameter. You see
how this works shortly.

A handy user-defined function might be one that displays each element with some
specified formatting. The following code displays each element on a new line by calling
the user-defined function my_print () with each element of $array:

function my_print ($value) {
echo "$value<br />";
}

array_walk ($array, 'my_print');

The function you write needs to have a particular signature. For each element in the
array, array_walk takes the key and value stored in the array, and anything you passed as
userdata, and calls your function like this:

yourfunction(value, key, userdata)

For most uses, your function will be using only the values in the array. For some, you
might also need to pass a parameter to your function using the parameter userdata.
Occasionally, you might be interested in the key of each element as well as the value.
Your function can, as with MyPrint (), choose to ignore the key and userdata
parameter.

For a slightly more complicated example, you can write a function that modifies the
values in the array and requires a parameter. Although you may not interested in the key,
you need to accept it to accept the third parameter:

function my_multiply(&$value, S$key, $factor) {
$value *= $factor;

}

array_walk (&$array, 'my_multiply', 3);
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This code defines a function, my_multiply (), that will multiply each element in the
array by a supplied factor.You need to use the optional third parameter to array_walk ()
to take a parameter to pass to the function and use it as the factor to multiply by.
Because you need this parameter, you must define the function, my_multiply (), to take
three parameters: an array element’s value ($value), an array element’s key ($key), and
the parameter ($factor).You can choose to ignore the key.

A subtle point to note is the way $value is passed. The ampersand (&) before the
variable name in the definition of my_multiply () means that $value will be passed by
reference. Passing by reference allows the function to alter the contents of the array.

We address passing by reference in more detail in Chapter 5. If you are not familiar
with the term, for now just note that to pass by reference, you place an ampersand
before the variable name.

Counting Elements in an Array: count (), sizeof (), and
array_count_values ()

You used the function count () in an earlier example to count the number of elements
in an array of orders. The function sizeof () serves exactly the same purpose. Both of
these functions return the number of elements in an array passed to them.You get a
count of one for the number of elements in a normal scalar variable and zero if you pass
either an empty array or a variable that has not been set.

The array_count_values () function is more complex. If you call
array_count_values ($array), this function counts how many times each unique value
occurs in the array named $array. (This is the sef cardinality of the array.) The function
returns an associative array containing a frequency table. This array contains all the
unique values from $array as keys. Each key has a numeric value that tells you how
many times the corresponding key occurs in $array.

For example, the code

Sarray = array(4, 5, 1, 2, 3, 1, 2, 1);
Sac = array_count_values (Sarray) ;

creates an array called $ac that contains

Key Value
4 1
5 1
1 3
2 2
3 1

This result indicates that 4, 5, and 3 occurred once in $array, 1 occurred three times,
and 2 occurred twice.
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Converting Arrays to Scalar Variables: extract ()

If you have a non-numerically indexed array with a number of key value pairs, you can
turn them into a set of scalar variables using the function extract (). The prototype for
extract () Is as follows:

extract (array var_array [, int extract_typel [, string prefix] );

The purpose of extract () is to take an array and create scalar variables with the names
of the keys in the array. The values of these variables are set to the values in the array.
Here is a simple example:

$array = array( 'keyl' => 'valuel', 'key2' => 'value2', 'key3' => 'value3');
extract (Sarray) ;
echo "S$keyl Skey2 Skey3";

This code produces the following output:

valuel value2 value3

The array has three elements with keys: key1, key2, and key3. Using extract (), you
create three scalar variables: $keyl, $key2, and $key3.You can see from the output that
the values of $keyl, $key2, and $key3 are 'valuel', 'value2',and 'value3', respec-
tively. These values come from the original array.

The extract () function has two optional parameters: extract_type and prefix.
The variable extract_type tells extract () how to handle collisions. These are cases in
which a variable already exists with the same name as a key. The default response is to
overwrite the existing variable. The allowable values for extract_type are shown in
Table 3.2.

Table 3.2 Allowed extract_type Parameters for extract ()

Type Meaning

EXTR_OVERWRITE Overwrites the existing variable when a collision occurs.

EXTR_SKIP Skips an element when a collision occurs.

EXTR_PREFIX_SAME Creates a variable named $prefix_key when a collision
occurs. You must supply prefix.

EXTR_PREFIX_ALL Prefixes all variable names with prefix.You must supply
prefix.

EXTR_PREFIX_INVALID Prefixes variable names that would otherwise be invalid (for
example, numeric variable names) with prefix.You must sup-
ply prefix.

EXTR_IF_EXISTS Extracts only variables that already exist (that is, writes existing

variables with values from the array). This parameter is useful
for converting, for example, $_REQUEST to a set of valid vari-
ables.
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Table 3.2 Continued

Type Meaning

EXTR_PREFIX IF EXISTS Creates a prefixed version only if the nonprefixed version
already exists.

EXTR_REFS Extracts variables as references.

The two most useful options are EXTR_OVERWRITE (the default) and EXTR_PREFIX_ALL.
The other options might be useful occasionally when you know that a particular
collision will occur and want that key skipped or prefixed. A simple example using
EXTR_PREFIX_ALL follows.You can see that the variables created are called prefix-
underscore-keyname:

Sarray = array( 'keyl' => 'valuel', 'key2' => 'value2', 'key3' => 'value3');
extract ($array, EXTR_PREFIX_ALL, 'my_prefix');

echo "$my_prefix_keyl $my_prefix_key2 $my_prefix key3";

This code again produces the following output:

valuel value2 value3

Note that for extract () to extract an element, that element’s key must be a valid vari-
able name, which means that keys starting with numbers or including spaces are skipped.

Further Reading

This chapter covers what we believe to be the most useful of PHP’s array functions. We
have chosen not to cover all the possible array functions. The online PHP manual avail-
able at http://www.php.net/array provides a brief description for each of them.

Next

In the next chapter, you learn about string processing functions. We cover functions that
search, replace, split, and merge strings, as well as the powerful regular expression func-
tions that can perform almost any action on a string.



String Manipulation and Regular
Expressions

IN THIS CHAPTER, WE DISCUSS HOW YOU can use PHP’s string functions to format and
manipulate text. We also discuss using string functions or regular expression functions to
search (and replace) words, phrases, or other patterns within a string.

These functions are useful in many contexts. You often may want to clean up or
reformat user input that is going to be stored in a database. Search functions are great
when building search engine applications (among other things).

Key topics covered in this chapter include

= Formatting strings

= Joining and splitting strings

= Comparing strings

= Matching and replacing substrings with string functions

» Using regular expressions

Creating a Sample Application: Smart Form
Mail

In this chapter, you use string and regular expression functions in the context of a Smart
Form Mail application. You then add these scripts to the Bob’s Auto Parts site you've
been building in preceding chapters.

This time, you build a straightforward and commonly used customer feedback form
for Bob’s customers to enter their complaints and compliments, as shown in Figure 4.1.
However, this application has one improvement over many you will find on the Web.
Instead of emailing the form to a generic email address like feedback@example.com,
you’ll attempt to put some intelligence into the process by searching the input for key
words and phrases and then sending the email to the appropriate employee at Bob’s
company. For example, if the email contains the word advertising, you might send the
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feedback to the Marketing department. If the email is from Bob’s biggest client, it can go
straight to Bob.

File Edit View History Bookmarks Tools Help

-0 - @ 0 {5} [ ttpriocsinost/phpmysqlde/chapterds/feedback. htmi [=[&]

Customer Feedback

Please tell us what you think_

Your name:

Your email address:

Your feedback:

Send feedback

Dane

Figure 4.1 Bob’s feedback form asks customers for their name,
email address, and comments.

Start with the simple script shown in Listing 4.1 and add to it as you read along.

Listing 4.1 processfeedback.php—Basic Script to Email Form Contents

<?php

//create short variable names
Sname=$_POST[ 'name'];
Semail=$_POST['email'];
$feedback=$_POST[ ' feedback'];

//set up some static information

Stoaddress = "feedback@example.com";

$subject = "Feedback from web site";

$mailcontent = "Customer name: ".$name."\n".
"Customer email: ".S$email."\n".

"Customer comments:\n".$feedback."\n";

$fromaddress = "From: webserver@example.com";
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Listing 4.1 Continued

//invoke mail() function to send mail
mail (Stoaddress, S$subject, Smailcontent, S$fromaddress);

?>

<html>

<head>

<title>Bob's Auto Parts - Feedback Submitted</title>
</head>

<body>

<hl>Feedback submitted</hl>

<p>Your feedback has been sent.</p>

</body>

</html>

Generally, you should check that users have filled out all the required form fields using,
for example, isset (). We have omitted this function call from the script and other
examples for the sake of brevity.

In this script, you can see that we have concatenated the form fields together and
used PHP’s mail () function to email them to feedback@example.com. This is a sample
email address. If you want to test the code in this chapter, substitute your own email
address here. Because we haven’t yet used mail (), we need to discuss how it works.

Unsurprisingly, this function sends email. The prototype for mail () looks like this:

bool mail (string to, string subject, string message,
string [additional_headers [, string additional_parameters]]);

The first three parameters are compulsory and represent the address to send email to, the
subject line, and the message contents, respectively. The fourth parameter can be used to
send any additional valid email headers. Valid email headers are described in the docu-
ment RFC822, which is available online if you want more details. (RFCs, or Requests
for Comment, are the source of many Internet standards; we discuss them in Chapter 20,
“Using Network and Protocol Functions.”) Here, the fourth parameter adds a From:
address for the mail. You can also use it to add Reply-To: and cc: fields, among others.
If you want more than one additional header, just separate them by using newlines and
carriage returns (\n\r) within the string, as follows:

$additional_headers="From: webserver@example.com\r\n
. 'Reply-To: bobRexample.com";

The optional fifth parameter can be used to pass a parameter to whatever program you
have configured to send mail.

To use the mail () function, set up your PHP installation to point at your mail-
sending program. If the script doesn’t work for you in its current form, an installation
issue might be at fault, check Appendix A, “Installing PHP and MySQL.”

Throughout this chapter, you enhance this basic script by making use of PHP’s string
handling and regular expression functions.
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Formatting Strings

You often need to tidy up user strings (typically from an HTML form interface) before
you can use them. The following sections describe some of the functions you can use.

Trimming Strings: chop (), 1trim(), and trim()

The first step in tidying up is to trim any excess whitespace from the string. Although
this step is never compulsory, it can be useful if you are going to store the string in a file
or database, or if you’re going to compare it to other strings.

PHP provides three useful functions for this purpose. In the beginning of the script
when you give short names to the form input variables, you can use the trim() function
to tidy up your input data as follows:

Sname = trim(S$_POST['name']);
Semail = trim($_POST['email']);
Sfeedback = trim($_POST['feedback');

The trim() function strips whitespace from the start and end of a string and returns the
resulting string. The characters it strips by default are newlines and carriage returns (\n
and \r), horizontal and vertical tabs (\t and \x0B), end-of-string characters (\0), and
spaces.You can also pass it a second parameter containing a list of characters to strip
instead of this default list. Depending on your particular purpose, you might like to use
the 1trim() or rtrim() functions instead. They are both similar to trim(), taking the
string in question as a parameter and returning the formatted string. The difference
between these three is that trim() removes whitespace from the start and end of a
string, 1trim() removes whitespace from the start (or left) only, and rtrim() removes
whitespace from the end (or right) only.

Formatting Strings for Presentation

PHP includes a set of functions that you can use to reformat a string in different ways.

Using HTML Formatting: The nl12br () Function

The nl2br () function takes a string as a parameter and replaces all the newlines in it with
the XHTML <br /> tag. This capability is useful for echoing a long string to the browser.
For example, you can use this function to format the customer’s feedback to echo it back:

<p>Your feedback (shown below) has been sent.</p>
<p><?php echo nl2br(sSmailcontent); ?> </p>

Remember that HTML disregards plain whitespace, so if you don’t filter this output
through n12br (), it will appear on a single line (except for newlines forced by the
browser window). The result is illustrated in Figure 4.2.

Formatting a String for Printing

So far, you have used the echo language construct to print strings to the browser. PHP
also supports a print () construct, which does the same thing as echo, but returns a
value (true or false, denoting success).
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File Edit View History Bookmarks Tools Help

-0 - @ 0 {4} [ rttps/iocainost/phpmysqlie/chaptes/processfeedbackphp | = | b2
Feedback submitted

Your feedback (shown below) has been sent.

Without nl2br:

Customer name: Jane Smith Customer email- jane@example.com Customer comments: Thank you for
providing electronic ordering on your website.

With nl2br:

Customer name: Jane Smith

Customer email jane(@example.com

Customer comments:

Thank you for providing electronic ordering on your website.

Done

Figure 4.2 Using PHPs nl12br () function improves the display
of long strings within HTML.

Both of these techniques print a string “as is.””You can apply some more sophisticated
formatting using the functions printf () and sprintf (). They work basically the same
way, except that printf () prints a formatted string to the browser and sprintf ()
returns a formatted string.

If you have previously programmed in C, you will find that these functions are con-
ceptually similar to the C versions. Be careful, though, because the syntax is not exactly
the same. If you haven', they take getting used to but are useful and powerful.

The prototypes for these functions are

string sprintf (string format [, mixed args...])
void printf (string format [, mixed args...])

The first parameter passed to both of these functions is a format string that describes the
basic shape of the output with format codes instead of variables. The other parameters
are variables that will be substituted in to the format string.

For example, using echo, you can use the variables you want to print inline, like this:

echo "Total amount of order is $total.";

To get the same effect with printf (), you would use

printf ("Total amount of order is %s.", S$total);
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The %s in the format string is called a conversion specification. This one means “replace
with a string.” In this case, it is replaced with $total interpreted as a string. If the value
stored in $total was 12.4, both of these approaches would print it as 12. 4.

The advantage of printf () is that you can use a more useful conversion specification
to specify that $total is actually a floating-point number and that it should have two
decimal places after the decimal point, as follows:

printf ("Total amount of order is %.2f", Stotal);

Given this formatting, and 12.4 stored in $total, this statement will print as 12.40.

You can have multiple conversion specifications in the format string. If you have n
conversion specifications, you will usually have n arguments after the format string. Each
conversion specification will be replaced by a reformatted argument in the order they are
listed. For example,

o n

printf ("Total amount of order is %.2f (with shipping %.2f) ",
Stotal, S$Stotal_shipping);

Here, the first conversion specification uses the variable $total, and the second uses the
variable $total_shipping.
Each conversion specification follows the same format, which is

%[ 'padding character] [-] [width] [.precision] type

All conversion specifications start with a ¢ symbol. If you actually want to print a %
symbol, you need to use %%.

The padding character is optional. It is used to pad your variable to the width you
have specified. An example would be to add leading zeros to a number like a counter.
The default padding character is a space. If you are specifying a space or zero, you do not
need to prefix it with the apostrophe ('). For any other padding character, you need to
prefix it with an apostrophe.

The - symbol is optional. It specifies that the data in the field will be left-justified
rather than right-justified, which is the default.

The width specifier tells printf () how much room (in characters) to leave for the
variable to be substituted in here.

The precision specifier should begin with a decimal point. It should contain the
number of places after the decimal point you would like displayed.

The final part of the specification is a type code. A summary of these codes is shown
in Table 4.1.

Table 4.1 Conversion Specification Type Codes

Type Meaning

b Interpret as an integer and print as a binary number.
Interpret as an integer and print as a character.
Interpret as an integer and print as a decimal number.

Interpret as a double and print as a floating-point number.

O rHh Q@ 0

Interpret as an integer and print as an octal number.
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Table 4.1 Continued

Type Meaning

s Interpret as a string and print as a string.
Interpret as an integer and print as an unsigned decimal.
Interpret as an integer and print as a hexadecimal number with lowercase letters for
the digits a—f.

X Interpret as an integer and print as a hexadecimal number with uppercase letters for
the digits A—E

When using the printf () function with conversion type codes, you can use argument
numbering. That means that the arguments don’t need to be in the same order as the
conversion specifications. For example,

printf ("Total amount of order is %2\$.2f (with shipping %1\$.2f) ",
Stotal_shipping, S$total);

Just add the argument position in the list directly after the % sign, followed by an escaped
$ symbol; in this example, 2\$ means “replace with the second argument in the list.” This
method can also be used to repeat arguments.

Two alternative versions of these functions are called vprintf () and vsprintf ().
These variants accept two parameters: the format string and an array of the arguments
rather than a variable number of parameters.

Changing the Case of a String

You can also reformat the case of a string. This capability is not particularly useful for the
sample application, but we’ll look at some brief examples.

If you start with the subject string, $subject, which you are using for email, you can
change its case by using several functions. The effect of these functions is summarized in
Table 4.2. The first column shows the function name, the second describes its effect, the
third shows how it would be applied to the string $subject, and the last column shows
what value would be returned from the function.

Table 4.2 String Case Functions and Their Effects

Function Description Use Value
$subject Feedback from
web site
strtoupper () Turns string to strtoupper ($subject) FEEDBACK
uppercase FROM
WEB SITE
strtolower () Turns string to strtolower ($subject) feedback from
lowercase web site
ucfirst () Capitalizes first ucfirst ($subject) Feedback from
character of string web site

if it’s alphabetic
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Table 4.2  String Case Functions and Their Effects

Function Description Use Value
ucwords () Capitalizes first ucwords ($subject) Feedback From
character of each Web Site

word in the string
that begins with
an alphabetic
character

Formatting Strings for Storage: addslashes () and
stripslashes()

In addition to using string functions to reformat a string visually, you can use some of
these functions to reformat strings for storage in a database. Although we don’t cover
actually writing to the database until Part II, “Using MySQL,” we cover formatting
strings for database storage now.

Certain characters are perfectly valid as part of a string but can cause problems, par-
ticularly when you are inserting data into a database because the database could interpret
these characters as control characters. The problematic ones are quotation marks (single
and double), backslashes (\), and the NULL character.

You need to find a way of marking or escaping these characters so that databases such
as MySQL can understand that you meant a literal special character rather than a control
sequence. To escape these characters, add a backslash in front of them. For example, "
(double quotation mark) becomes \" (backslash double quotation mark), and \ (back-
slash) becomes \\ (backslash backslash). (This rule applies universally to special charac-
ters, so if you have \\ in your string, you need to replace it with \\\\.)

PHP provides two functions specifically designed for escaping characters. Before you
write any strings into a database, you should reformat them with addslashes (), as
follows if your PHP configuration does not already have this functionality turned on by
default:

Sfeedback = addslashes(trim($_POST['feedback']));

Like many of the other string functions, addslashes () takes a string as a parameter and
returns the reformatted string.

Figure 4.3 shows the actual effects of using these functions on the string.

You may try these functions on your server and get a result that looks more like
Figure 4.4.
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File Edit View History Bookmarks Tools Help
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Customer feedback before addslashes:

Your customer service representative told me, "We don't give any gnarantees.”" What kind of service is that?
Customer feedback after addslashes:

Your customer service representative told me, \"We don!'t give any gnarantees.\" What kind of service is that?
Customer feedback after stripslashes:

Your customer service representative told me, "We don't give any gnarantees.” What kind of service is that?

Done

Figure 4.3 After the addslashes () function is called, all the quotation
marks have been slashed out. stripslashes () removes the slashes.
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Customer feedback before addslashes:

Your customer service representative told me, \"We don\'t give any guarantees.\" What kind of service is that?
Customer feedback after addslashes:

Your customer service representative told me, \\"We don\\\'t give any guarantees.\\\" What kind of service is that?
Customer feedback after stripslashes:

Your customer service representative told me, \"We don't give any guarantees \" What kind of service is that?

Done

Figure 4.4  All problematic characters have been escaped twice; this means
the magic quotes feature is switched on.
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If you see this result, it means that your configuration of PHP is set up to add and strip
slashes automatically. This capability is controlled by the magic_quotes_gpc configura-
tion directive in its name. The letters gpc, which is turned on by default in new installa-
tions of PHP, stand for GET; POST, and cookie. This means that variables coming from
these sources are automatically quoted.You can check whether this directive is switched
on in your system by using the get_magic_guotes_gpc () function, which returns true
if strings from these sources are being automatically quoted for you. If this directive is on
in your system, you need to call stripslashes () before displaying user data; otherwise,
the slashes will be displayed.

Using magic quotes allows you to write more portable code.You can read more
about this feature in Chapter 24, “Other Useful Features.”

Joining and Splitting Strings with String
Functions

Often, you may want to look at parts of a string individually. For example, you might
want to look at words in a sentence (say, for spellchecking) or split a domain name or
email address into its component parts. PHP provides several string functions (and one
regular expression function) that allow you to do this.

In the example, Bob wants any customer feedback from bigcustomer.com to go
directly to him, so you can split the email address the customer typed into parts to find
out whether he or she works for Bob’s big customer.

Using explode (), implode (), and join()
The first function you could use for this purpose, explode (), has the following proto-
type:

array explode(string separator, string input [, int Iimit]);

This function takes a string input and splits it into pieces on a specified separator
string. The pieces are returned in an array. You can limit the number of pieces with the
optional 1imit parameter.

To get the domain name from the customer’s email address in the script, you can use
the following code:

Semail_array = explode('@', $email);

This call to explode () splits the customer’s email address into two parts: the username,
which is stored in $email_array[0], and the domain name, which is stored in



Joining and Splitting Strings with String Functions

$email_array[1]. Now you can test the domain name to determine the customer’s
origin and then send the feedback to the appropriate person:

if ($email_array[l] == "bigcustomer.com") {
$toaddress = "bob@example.com";

} else {
$toaddress = "feedback@example.com";

}

If the domain is capitalized or mixed case, however, this approach will not work.You
could avoid this problem by first converting the domain to all uppercase or all lowercase
and then checking for a match, as follows:

if (strtolower ($Semail_array[l]) == "bigcustomer.com") {
$toaddress = "bob@example.com";

} else {
$toaddress = "feedback@example.com";

}

You can reverse the effects of explode () by using either implode() or join(), which
are identical. For example,

$new_email = implode('@', $email_array);

This statement takes the array elements from $email_array and joins them with the
string passed in the first parameter. The function call is similar to explode (), but the
effect is the opposite.

Using strtok ()

Unlike explode (), which breaks a string into all its pieces at one time, strtok () gets
pieces (called tokens) from a string one at a time. strtok () is a useful alternative to using
explode () for processing words from a string one at a time.

The prototype for strtok() is

string strtok(string input, string separator);

The separator can be either a character or a string of characters, but the input string is
split on each of the characters in the separator string rather than on the whole separator
string (as explode does).

Calling strtok () is not quite as simple as it seems in the prototype.To get the first
token from a string, you call strtok() with the string you want tokenized and a separa-
tor. To get the subsequent tokens from the string, you just pass a single parameter—the
separator. The function keeps its own internal pointer to its place in the string. If you
want to reset the pointer, you can pass the string into it again.
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strtok() is typically used as follows:

Stoken = strtok($feedback, '" ");
echo $token.'"<br />";
while ($token != "") {

$token = strtok(" ");

echo $token.'"<br />";

}

As usual, it’s a good idea to check that the customer actually typed some feedback in
the form, using, for example, the empty () function. We have omitted these checks for
brevity.

The preceding code prints each token from the customer’s feedback on a separate
line and loops until there are no more tokens. Empty strings are automatically skipped in
the process.

Using substxr ()

The substr () function enables you to access a substring between given start and end
points of a string. It’s not appropriate for the example used here but can be useful when
you need to get at parts of fixed format strings.

The substr () function has the following prototype:

string substr(string string, int start[, int length] );
This function returns a substring copied from within string.
The following examples use this test string:
Stest = 'Your customer service is excellent';
If you call it with a positive number for start (only), you will get the string from the
start position to the end of the string. For example,
substr($test, 1);
returns our customer service is excellent. Note that the string position starts
from 0, as with arrays.

If you call substr () with a negative start (only), you will get the string from the
end of the string minus start characters to the end of the string. For example,

substr ($test, -9);

returns excellent.
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The length parameter can be used to specify either a number of characters to return
(if it is positive) or the end character of the return sequence (if it is negative). For
example,

substr ($test, 0, 4);

returns the first four characters of the string—namely, Your. The code

echo substr(Stest, 5, -13);

returns the characters between the fourth character and the thirteenth-to-last
character—that is, customer service.The first character is location 0. So location 5 is
the sixth character.

Comparing Strings

So far, we’ve just shown you how to use == to compare two strings for equality. You can
do some slightly more sophisticated comparisons using PHP. We’ve divided these com-
parisons into two categories for you: partial matches and others. We deal with the others
first and then get into partial matching, which we need to further develop the Smart
Form example.

Performing String Ordering: strcmp (), strcasecmp (), and
strnatcmp ()

The strcmp (), strcasecmp (), and strnatcmp () functions can be used to order strings.
This capability is useful when you are sorting data.
The prototype for strcmp () is

int strcmp(string strl, string str2);

The function expects to receive two strings, which it compares. If they are equal, it will
return 0. If strl comes after (or is greater than) str2 in lexicographic order, strcmp ()
will return a number greater than zero. If strl is less than str2, stremp () will return a
number less than zero. This function is case sensitive.

The function strcasecmp () is identical except that it is not case sensitive.

The function strnatcmp () and its non—case sensitive twin, strnatcasecmp () com-
pare strings according to a “natural ordering,” which is more the way a human would do
it. For example, strcmp () would order the string 2 as greater than the string 12 because
it is lexicographically greater. strnatcmp () would order them the other way around.You
can read more about natural ordering at http://www.naturalordersort.org/
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Testing String Length with strlen()

You can check the length of a string by using the strlen() function. If you pass it a
string, this function will return its length. For example, the result of code is 5:
echo'strlen("hello") ;.

You can use this function for validating input data. Consider the email address on the
sample form, stored in $email. One basic way of validating an email address stored in
$email is to check its length. By our reasoning, the minimum length of an email address
is six characters—for example, a@a. to if you have a country code with no second-level
domains, a one-letter server name, and a one-letter email address. Therefore, an error
could be produced if the address is not at least this length:

if (strlen($email) < 6){
echo 'That email address is not valid';
exit; // force execution of PHP script

}

Clearly, this approach is a very simplistic way of validating this information. We look at
better ways in the next section.

Matching and Replacing Substrings with String
Functions

Checking whether a particular substring is present in a larger string is a common opera-
tion. This partial matching is usually more useful than testing for complete equality in
strings.

In the Smart Form example, you want to look for certain key phrases in the customer
feedback and send the mail to the appropriate department. If you want to send emails
discussing Bob’s shops to the retail manager, for example, you want to know whether the
word shop or derivatives thereof appear in the message.

Given the functions you have already looked at, you could use explode() or
strtok() to retrieve the individual words in the message and then compare them using
the == operator or stremp ().

You could also do the same thing, however, with a single function call to one of the
string-matching or regular expression-matching functions. They search for a pattern
inside a string. Next, we look at each set of functions one by one.

Finding Strings in Strings: strstr (), strchr (), strrchr(),
and stristr ()

To find a string within another string, you can use any of the functions strstr(),

strchr (), strrchr (), Oor stristr().
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The function strstr (), which is the most generic, can be used to find a string or
character match within a longer string. In PHP, the strchr () function is exactly the
same as strstr (), although its name implies that it is used to find a character in a string,
similar to the C version of this function. In PHP, either of these functions can be used to
find a string inside a string, including finding a string containing only a single character.

The prototype for strstr () is as follows:

string strstr(string haystack, string needle);

You pass the function a haystack to be searched and a needle to be found. If an exact
match of the needle is found, the function returns the haystack from the needle
onward; otherwise, it returns false. If the needle occurs more than once, the returned
string will start from the first occurrence of needle.

For example, in the Smart Form application, you can decide where to send the email
as follows:

$toaddress = 'feedback@example.com'; // the default value

// Change the S$toaddress if the criteria are met
if (strstr($feedback, 'shop'))
$toaddress = 'retail@example.com';
else if (strstr($feedback, 'delivery'))
$toaddress = 'fulfillment@example.com';
else if (strstr($feedback, 'bill'))
$toaddress = 'accounts@example.com';

This code checks for certain keywords in the feedback and sends the mail to the appro-
priate person. If, for example, the customer feedback reads “I still haven't received deliv-
ery of my last order,” the string “delivery” will be detected and the feedback will be sent
to fulfillment@example.com.

There are two variants on strstr (). The first variant is stristr (), which is nearly
identical but is not case sensitive. This variation is useful for this application because the
customer might type "delivery", "Delivery", "DELIVERY", or some other mixed-case
variation.

The second variant is strrchr (), which is again nearly identical, but returns the
haystack from the last occurrence of the needle onward.

Finding the Position of a Substring: strpos () and strrpos ()

The functions strpos () and strrpos () operate in a similar fashion to strstr (),
except, instead of returning a substring, they return the numerical position of a needle
within a haystack. Interestingly enough, the PHP manual recommends using

strpos () instead of strstr () to check for the presence of a string within a string
because it runs faster.
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The strpos () function has the following prototype:

int strpos(string haystack, string needle, int [offset] );

The integer returned represents the position of the first occurrence of the needle within
the haystack. The first character is in position 0 as usual.
For example, the following code echoes the value 4 to the browser:

Stest = "Hello world";

echo strpos(Stest, "o");

This code passes in only a single character as the needle, but it can be a string of any
length.

The optional offset parameter specifies a point within the haystack to start search-
ing. For example,

echo strpos($test, 'o', 5);

This code echoes the value 7 to the browser because PHP has started looking for the
character o at position 5 and therefore does not see the one at position 4.

The strrpos () function is almost identical but returns the position of the last occur-
rence of the needle in the haystack.

In any of these cases, if the needle is not in the string, strpos () or strrpos () will
return false.This result can be problematic because false in a weakly typed language
such as PHP is equivalent to O—that is, the first character in a string.

You can avoid this problem by using the === operator to test return values:

$result = strpos(Stest, "H");

if (Sresult === false) {
echo "Not found";
} else {

echo "Found at position ".$result;

Replacing Substrings: str_replace () and substr_replace()

Find-and-replace functionality can be extremely useful with strings. You can use find and
replace for personalizing documents generated by PHP—for example, by replacing
<name> with a person’s name and <address> with her address. You can also use it for
censoring particular terms, such as in a discussion forum application, or even in the
Smart Form application. Again, you can use string functions or regular expression func-
tions for this purpose.

The most commonly used string function for replacement is str_replace(). It has
the following prototype:

mixed str_replace(mixed needle, mixed new _needle, mixed haystack|[, int &count]));
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This function replaces all the instances of needle in haystack with new_needle and
returns the new version of the haystack. The optional fourth parameter, count, contains
the number of replacements made.

Note

You can pass all parameters as arrays, and the str_replace () function works remarkably intelligently.
You can pass an array of words to be replaced, an array of words to replace them with (respectively), and an
array of strings to apply these rules to. The function then returns an array of revised strings.

For example, because people can use the Smart Form to complain, they might use some
colorful words. As a programmer, you can easily prevent Bob’s various departments from
being abused in that way if you have an array $offcolor that contains a number of
offensive words. Here is an example using str_replace() with an array:

$feedback = str_replace($offcolor, '%!@*', $feedback);

The function substr_replace() finds and replaces a particular substring of a string
based on its position. It has the following prototype:

string substr_replace(string string, string replacement,
int start, int [length] );

This function replaces part of the string string with the string replacement. Which
part is replaced depends on the values of the start and optional Iength parameters.

The start value represents an offset into the string where replacement should begin.
If it 1s zero or positive, it is an offset from the beginning of the string; if it is negative, it
is an offset from the end of the string. For example, this line of code replaces the last
character in $test with "x":

Stest = substr_replace($test, 'X', -1);

The length value is optional and represents the point at which PHP will stop replacing.
If you don’t supply this value, the string will be replaced from start to the end of the
string.

If length is zero, the replacement string will actually be inserted into the string with-
out overwriting the existing string. A positive length represents the number of charac-
ters that you want replaced with the new string; a negative length represents the point
at which you would like to stop replacing characters, counted from the end of the string.

Introducing Regular Expressions

PHP supports two styles of regular expression syntax: POSIX and Perl. Both types are
compiled into PHP by default, and as of PHP versions 5.3 the Perl (PCRE) type cannot
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be disabled. However, we cover the simpler POSIX style here; if you’re already a Perl
programmer or want to learn more about PCRE, read the online manual at
http://www.php.net/pcre.

Note
POSIX regular expressions are easier to learn faster, but they are not binary safe.

So far, all the pattern matching you’ve done has used the string functions. You have been
limited to exact matches or to exact substring matches. If you want to do more complex
pattern matching, you should use regular expressions. Regular expressions are difficult to
grasp at first but can be extremely useful.

The Basics

A regular expression is a way of describing a pattern in a piece of text. The exact (or lit-
eral) matches you've seen so far are a form of regular expression. For example, earlier

you searched for regular expression terms such as "shop" and "delivery".

Matching regular expressions in PHP is more like a strstr () match than an equal
comparison because you are matching a string somewhere within another string. (It can
be anywhere within that string unless you specify otherwise.) For example, the string

shop". It also matches the regular expressions

"shop" matches the regular expression
"h", "ho", and so on.

You can use special characters to indicate a meta-meaning in addition to matching
characters exactly. For example, with special characters you can indicate that a pattern
must occur at the start or end of a string, that part of a pattern can be repeated, or that
characters in a pattern must be of a particular type.You can also match on literal occur-

rences of special characters. We look at each of these variations next.

Character Sets and Classes

Using character sets immediately gives regular expressions more power than exact
matching expressions. Character sets can be used to match any character of a particular
type; they're really a kind of wildcard.

First, you can use the . character as a wildcard for any other single character except a
newline (\n). For example, the regular expression

.at

matches the strings "cat", "sat", and "mat", among others. This kind of wildcard
matching is often used for filename matching in operating systems.

With regular expressions, however, you can be more specific about the type of char-
acter you would like to match and can actually specify a set that a character must belong
'cat" and "mat" but also

to. In the preceding example, the regular expression matches
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matches "#at". If you want to limit this to a character between a and z, you can specify
it as follows:

[a-z]at

Anything enclosed in the square brackets ([ and 1) is a character class—a set of characters
to which a matched character must belong. Note that the expression in the square
brackets matches only a single character.

You can list a set; for example,

[aeiou]
means any vowel.

You can also describe a range, as you just did using the special hyphen character, or a
set of ranges, as follows:

[a-zA-Z]
This set of ranges stands for any alphabetic character in upper- or lowercase.

You can also use sets to specify that a character cannot be a member of a set. For
example,

["a-z]

matches any character that is not between a and z.The caret symbol (*) means not when
it is placed inside the square brackets. It has another meaning when used outside square
brackets, which we look at shortly.

In addition to listing out sets and ranges, you can use a number of predefined character
classes in a regular expression. These classes are shown in Table 4.3.

Table 4.3 Character Classes for Use in POSIX-Style Regular Expressions
Class Matches

[[:alnum:]] Alphanumeric characters
[[:alpha:]] Alphabetic characters
[[:lower:]] Lowercase letters
[[:upper:]] Uppercase letters
[[:digit:]] Decimal digits
[[:xdigit:]] Hexadecimal digits
[[:punct:]] Punctuation
[[:blank:]] Tabs and spaces
[[:space:]] Whitespace characters
[[:cntrl:]] Control characters
[[:print:]] All printable characters
[l

:graph:]] All printable characters except for space
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Repetition

Often, you may want to specify that there might be multiple occurrences of a particular
string or class of character. You can represent this using two special characters in your
regular expression. The * symbol means that the pattern can be repeated zero or more
times, and the + symbol means that the pattern can be repeated one or more times. The
symbol should appear directly after the part of the expression that it applies to. For
example,

[[:alnum:] ]+

means “at least one alphanumeric character.”

Subexpressions

Being able to split an expression into subexpressions is often useful so that you can, for
example, represent “at least one of these strings followed by exactly one of those.” You
can split expressions using parentheses, exactly the same way as you would in an arith-
metic expression. For example,

(very )*large

matches "large", "very large", "very very large",and so on.

Counted Subexpressions

You can specify how many times something can be repeated by using a numerical
expression in curly braces ({}).You can show an exact number of repetitions ({3} means
exactly three repetitions), a range of repetitions ({2, 4} means from two to four repeti-
tions), or an open-ended range of repetitions ({2, } means at least two repetitions).

For example,

(very ) {1, 3}

matches "very ", "very very " and "very very very

Anchoring to the Beginning or End of a String

The pattern [a-z] will match any string containing a lowercase alphabetic character. It
does not matter whether the string is one character long or contains a single matching
character in a longer string.

You also can specify whether a particular subexpression should appear at the start, the
end, or both. This capability is useful when you want to make sure that only your search
term and nothing else appears in the string.

The caret symbol (*) 1s used at the start of a regular expression to show that it must
appear at the beginning of a searched string, and $ 1s used at the end of a regular expres-
sion to show that it must appear at the end.
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For example, the following matches bob at the start of a string:

~bob

This pattern matches com at the end of a string:

com$

Finally, this pattern matches a string containing only a single character from a to z:

~a-z1$

Branching

You can represent a choice in a regular expression with a vertical pipe. For example, if
you want to match com, edu, or net, you can use the following expression:

com|edu|net

Matching Literal Special Characters

If you want to match one of the special characters mentioned in the preceding sections,
such as ., {, or $, you must put a backslash (\) in front of it. If you want to represent a
backslash, you must replace it with two backslashes (\\).

Be careful to put your regular expression patterns in single-quoted strings in PHP.
Using regular expressions in double-quoted PHP strings adds unnecessary complications.
PHP also uses the backslash to escape special characters—such as a backslash. If you want
to match a backslash in your pattern, you need to use two to indicate that it is a literal
backslash, not an escape code.

Similarly, if you want a literal backslash in a double-quoted PHP string, you need to
use two for the same reason. The somewhat confusing, cumulative result of these rules is
that a PHP string that represents a regular expression containing a literal backslash needs
four backslashes. The PHP interpreter will parse the four backslashes as two. Then the
regular expression interpreter will parse the two as one.

The dollar sign is also a special character in double-quoted PHP strings and regular
expressions. To get a literal $ matched in a pattern, you would need "\\\s". Because this
string is in double quotation marks, PHP will parse it as \$, which the regular expression
interpreter can then match against a dollar sign.

Reviewing the Special Characters

A summary of all the special characters is shown in Tables 4.4 and 4.5.Table 4.4 shows
the meaning of special characters outside square brackets, and Table 4.5 shows their
meaning when used inside square brackets.
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Table 4.4 Summary of Special Characters Used in POSIX Regular Expressions
Outside Square Brackets

Character Meaning

\ Escape character
~ Match at start of string
$ Match at end of string
Match any character except newline (\n)
| Start of alternative branch (read as OR)
( Start subpattern
) End subpattern
* Repeat zero or more times
Repeat one or more times
Start min/max quantifier

End min/max quantifier

BV R

Mark a subpattern as optional

Table 4.5 Summary of Special Characters Used in POSIX Regular Expressions Inside
Square Brackets

Character Meaning

\ Escape character

NOT, only if used in initial position

- Used to specify character ranges

Putting It All Together for the Smart Form

There are at least two possible uses of regular expressions in the Smart Form application.
The first use is to detect particular terms in the customer feedback.You can be slightly
smarter about this by using regular expressions. Using a string function, you would have

to perform three different searches if you wanted to match on "shop", "customer

service", or "retail". With a regular expression, you can match all three:

shop|customer service|retail

The second use is to validate customer email addresses in the application by encoding
the standardized format of an email address in a regular expression. The format includes
some alphanumeric or punctuation characters, followed by an @ symbol, followed by a
string of alphanumeric and hyphen characters, followed by a dot, followed by more
alphanumeric and hyphen characters and possibly more dots, up until the end of the
string, which encodes as follows:

~la-zA-Z0-9_\-.]1+@[a-zA-Z0-9\-]+\. [a-2zA-Z0-9\-.]+$
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The subexpression ~[a-zA-20-9_\-. ]+ means “start the string with at least one letter,
number, underscore, hyphen, or dot, or some combination of those.” Note that when a
dot is used at the beginning or end of a character class, it loses its special wildcard mean-
ing and becomes just a literal dot.

The e symbol matches a literal e.

The subexpression [a-zA-70-9\-]+ matches the first part of the hostname including
alphanumeric characters and hyphens. Note that you slash out the hyphen because it’s a
special character inside square brackets.

The \. combination matches a literal dot (.). We are using a dot outside character
classes, so we need to escape it to match only a literal dot.

The subexpression [a-zA-Z0-9\-\.]+$ matches the rest of a domain name, including
letters, numbers, hyphens, and more dots if required, up until the end of the string.

A bit of analysis shows that you can produce invalid email addresses that will still
match this regular expression. It is almost impossible to catch them all, but this will
improve the situation a little. You can refine this expression in many ways.You can, for
example, list valid top-level domains (TLDs). Be careful when making things more
restrictive, though, because a validation function that rejects 1% of valid data is far more
annoying than one that allows through 10% of invalid data.

Now that you have read about regular expressions, you're ready to look at the PHP
functions that use them.

Finding Substrings with Regular Expressions

Finding substrings is the main application of the regular expressions you just developed.
The two functions available in PHP for matching POSIX-style regular expressions are
ereg() and eregi ().The ereg() function has the following prototype:

int ereg(string pattern, string search, array [matches]);

This function searches the search string, looking for matches to the regular expression
in pattern. If matches are found for subexpressions of pattern, they will be stored in
the array matches, one subexpression per array element.

The eregi () function is identical except that it is not case sensitive.

You can adapt the Smart Form example to use regular expressions as follows:

if (leregi('~[a-zA-Z0-9_\-\.]+@[a-zA-Z0-9\-]1+\.[a-zA-Z0-9\-\.]+$', Semail)) {
echo "<p>That is not a valid email address.</p>".
<p>Please return to the previous page and try again.</p>";
exit;
}
$toaddress = "feedback@example.com"; // the default value
if (eregi("shop|customer service|retail", $feedback))
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$toaddress = "retail@example.com";
} else if (eregi("deliver|fulfill", $feedback)) {
$toaddress = "fulfillment@example.com";

} else if (eregi("bill|account", $feedback)) {
$toaddress = "accounts@example.com";

}

if (eregi("bigcustomer\.com", S$email)) {
$toaddress = "bob@example.com";

Replacing Substrings with Regular Expressions

You can also use regular expressions to find and replace substrings in the same way as
you used str_replace().The two functions available for this task are ereg_replace ()
and eregi_replace().The function ereg_replace () has the following prototype:

string ereg_replace(string pattern, string replacement, string search);

This function searches for the regular expression pattern in the search string and
replaces it with the string replacement.
The function eregi_replace() is identical but, again, is not case sensitive.

Splitting Strings with Regular Expressions
Another useful regular expression function is split (), which has the following proto-
type:

array split(string pattern, string searchl, int max]);

This function splits the string search into substrings on the regular expression pattern
and returns the substrings in an array. The max integer limits the number of items that
can go into the array.

This function can be useful for splitting up email addresses, domain names, or dates.
For example,

$address = "username@example.com";

$arr = split ("\.|@", $address);

while (list(Skey, S$value) = each (Sarr)) {
echo "<br />".$value;

}

This example splits the hostname into its five components and prints each on a separate
line.

username

@

example

com
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Note

In general, the regular expression functions run less efficiently than the string functions with similar func-
tionality. If your task is simple enough to use a string expression, do so. This may not be true for tasks that
can be performed with a single regular expression but multiple string functions.

Further Reading

PHP has many string functions. We covered the more useful ones in this chapter, but if’
you have a particular need (such as translating characters into Cyrillic), check the PHP
manual online to see whether PHP has the function for you.

The amount of material available on regular expressions is enormous. You can start
with the man page for regexp if you are using Unix, and you can also find some terrific
articles at devshed.com and phpbuilder.com.

At Zend’s website, you can look at a more complex and powerful email validation
function than the one we developed here. It is called Mailval () and is available at
http://www.zend.com/code/codex.php?ozid=88&single=1.

Regular expressions take a while to sink in; the more examples you look at and run,
the more confident you will be using them.

Next

In the next chapter, we discuss several ways you can use PHP to save programming time
and effort and prevent redundancy by reusing pre-existing code.
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Reusing Code and Writing
Functions

THIS CHAPTER EXPLAINS HOW REUSING CODE leads to more consistent, reliable, main-
tainable code, with less effort. We demonstrate techniques for modularizing and reusing
code, beginning with the simple use of require() and include() to use the same code
on more than one page. We explain why these includes are superior to server-side
includes. The example given here covers using include files to get a consistent look and
feel across your site. We also explain how you can write and call your own functions
using page and form generation functions as examples.

Key topics covered in this chapter include

= The advantages of reusing code

= Using require () and include ()

= Introducing functions

= Defining functions

= Using parameters

= Understanding scope

= Returning values

= Calling by reference versus calling by value
= Implementing recursion

= Using namespaces

The Advantages of Reusing Code

One of the goals of software engineers is to reuse code in lieu of writing new code.
The reason for this is not that software engineers are a particularly lazy group. Reusing
existing code reduces costs, increases reliability, and improves consistency. Ideally, a new
project is created by combining existing reusable components, with a minimum of
development from scratch.
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Cost

Over the useful life of a piece of software, significantly more time will be spent main-
taining, modifying, testing, and documenting it than was originally spent writing it. If
you are writing commercial code, you should attempt to limit the number of lines in use
within the organization. One of the most practical ways to achieve this goal is to reuse
code already in use instead of writing a slightly diftferent version of the same code for a
new task. Less code means lower costs. If existing software meets the requirements of the
new project, acquire it. The cost of buying existing software is almost always less than the
cost of developing an equivalent product. Tread carefully, though, if existing software
almost meets your requirements. Modifying existing code can be more difficult than
writing new code.

Reliability

If a module of code is in use somewhere in your organization, it has presumably already
been thoroughly tested. Even if this module contains only a few lines, there is a possibili-
ty that, if you rewrite it, you will either overlook something that the original author
incorporated or something that was added to the original code after a defect was found
during testing. Existing, mature code is usually more reliable than fresh, “green” code.

Consistency

The external interfaces to your system, including both user interfaces and interfaces to
outside systems, should be consistent. Writing new code consistent with the way other
parts of the system function takes a will and a deliberate effort. If you are reusing code
that runs another part of the system, your functionality should automatically be
consistent.

On top of these advantages, reusing code is less work for you, as long as the original
code was modular and well written. While you work, try to recognize sections of your
code that you might be able to call on again in the future.

Using require() and include()

PHP provides two very simple, yet very useful, statements to allow you to reuse any type
of code. Using a require() or include() statement, you can load a file into your PHP
script. The file can contain anything you would normally type in a script including PHP
statements, text, HTML tags, PHP functions, or PHP classes.

These statements work similarly to the server-side includes oftered by many web
servers and #include statements in C or C++.

The statements require() and include() are almost identical. The only difference
between them is that when they fail, the require () construct gives a fatal error, whereas
the include () construct gives only a warning.
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There are two variations on require () and include (), called require_once() and
include_once (), respectively. The purpose of these constructs is, as you might guess, to
ensure that an included file can be included only once. For the examples we have looked
at so far—headers and footers—this functionality is not particularly useful.

This functionality becomes useful when you begin using require () and include()
to include libraries of functions. Using these constructs protects you from accidentally
including the same function library twice, thus redefining functions and causing an error.
If you are cautious in your coding practices you are better off using require() or
include () as these are faster to execute.

Filename Extensions and require ()

The following code is stored in a file named reusable.php:

<?php
echo 'Here is a very simple PHP statement.<br />';

?>

The following code is stored in a file named main.php:
<?php

echo 'This is the main file.<br />';

require( 'reusable.php' );

echo 'The script will end now.<br />';

?>

If you load reusable.php, you probably won't be surprised when the message Here is a
very simple PHP statement. appears in your browser. If you load main.php, something
a little more interesting happens. The output of this script is shown in Figure 5.1.

\3) Mozilla Firefox
File Edit View History Bookmarks Tools Help

- - @ 0 (B | htp/localhost/phpmysqlie/chaptedS/mainphp || ]

This is the main file.
Here is a very simple PHP statement.
The script will end now.

Done

Figure 5.1 The output of main.php shows the result of the
require () statement.
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A file is needed to use a require() statement. In the preceding example, you used the
file named reusable.php. When you run the script, the require () statement

require( 'reusable.php' );

is replaced by the contents of the requested file, and the script is then executed. This
means that when you load main.php, it runs as though the script were written as
follows:

<?php
echo "This is the main file.<br />";
echo "Here is a very simple PHP statement.<br />";
echo "The script will end now.<br />";

?>

When using require (), you need to note the difterent ways filename extensions and
PHP tags are handled.

PHP does not look at the filename extension on the required file. This means that
you can name your file whatever you choose as long as you do not plan to call it direct-
ly.When you use require () to load the file, it effectively becomes part of a PHP file
and is executed as such.

Normally, PHP statements would not be processed if they were in a file called, for
example, page.html. PHP is usually called upon to parse only files with defined exten-
sions such as .php. (This may be changed in your web server configuration file.)
However, if you load page.html via a require () statement, any PHP inside it will be
processed. Therefore, you can use any extension you prefer for include files, but sticking
to a sensible convention such as .inc or .php would be a good idea.

One issue to be aware of is that if files ending in .inc or some other nonstandard
extension are stored in the web document tree and users directly load them in the
browser, they will be able to see the code in plain text, including any passwords. It is
therefore important to either store included files outside the document tree or use the
standard extensions.

Note

In the example, the reusable file (reusable.php) was written as follows:

<?php
echo "Here is a very simple PHP statement.<br />";
?>

The PHP code was placed within the file in PHP tags.You need to follow this conven-
tion if you want PHP code within a required file treated as PHP code. If you do not
open a PHP tag, your code will just be treated as text or HTML and will not be
executed.
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Using require () for Website Templates

If your company’s web pages have a consistent look and feel, you can use PHP to add
the template and standard elements to pages using require().

For example, the website of fictional company TLA Consulting has a number of
pages, all with the look and feel shown in Figure 5.2. When a new page is needed, the
developer can open an existing page, cut out the existing text from the middle of the
file, enter new text, and save the file under a new name.

\3/ TLA Consulting Pty Lid _ Mozilla Fircfox

File Edit View History Bookmarks Tools Help

@ - -@ {2} | http/localhost/phpmysqlée/chapterds/home.php [~[&]

O TLA Consulting O

Welcome to the home of TLA Consulting. Please take some time to get to know us.

We specialize in serving your business needs and hope to hear from you soon.

@TLA Consulting Pty Ltd.

Please see our legal information page

Done

Figure 5.2 TLA Consulting has a standard look and feel for
all its web pages.

Consider this scenario: The website has been around for a while, and the company now
has tens, hundreds, or maybe even thousands of pages all following a common style. A
decision is made to change part of the standard look; the change might be something
minor, such as adding an email address to the footer of each page or adding a single new
entry to the navigation menu. Do you want to make that minor change on tens, hun-
dreds, or even thousands of pages?

Directly reusing the sections of HTML common to all pages is a much better
approach than cutting and pasting on tens, hundreds, or even thousands of pages. The
source code for the home page (home.html) shown in Figure 5.2 is given in Listing 5.1.

Listing 5.1 home.html—The HTML That Produces TLA Consulting’s Home Page

<html>
<head>

<title>TLA Consulting Pty Ltd</title>
<style type="text/css">
hl {color:white; font-size:24pt; text-align:center;
font-family:arial, sans-serif}
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Listing 5.1 Continued

.menu {color:white; font-size:12pt; text-align:center;
font-family:arial, sans-serif; font-weight:bold}
td {background:black}
p {color:black; font-size:12pt; text-align:justify;
font-family:arial, sans-serif}
p.foot {color:white; font-size:9pt; text-align:center;
font-family:arial, sans-serif; font-weight:bold}
a:link,a:visited,a:active {color:white}
</style>
</head>
<body>

<!-- page header -->
<table width="100%" cellpadding="12" cellspacing="0" border="0">
<tr bgcolor="black">
<td align="left"><img src="logo.gif" alt="TLA logo" height="70"
width="70"></td>
<td>
<h1>TLA Consulting</hl>
</td>
<td align="right"><img src="logo.gif" alt="TLA logo" height="70"
width="70"></td>
</tr>
</table>

<!-- menu -->
<table width="100%" bgcolor="white" cellpadding="4" cellspacing="4">
<tr >
<td width="25%">
<img src="s-logo.gif" alt="" height="20" width="20">
<span class="menu">Home</span></td>
<td width="25%">
<img src="s-logo.gif" alt="" height="20" width="20">
<span class="menu">Contact</span></td>
<td width="25%">
<img src="s-logo.gif" alt="" height="20" width="20">
<span class="menu">Services</span></td>
<td width="25%">
<img src="s-logo.gif" alt="" height="20" width="20">
<span class="menu">Site Map</span></td>
</tr>
</table>
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Listing 5.1 Continued

<!-- page content -->

<p>Welcome to the home of TLA Consulting.
Please take some time to get to know us.</p>
<p>We specialize in serving your business needs
and hope to hear from you soon.</p>

<!-- page footer -->
<table width="100%" bgcolor="black" cellpadding="12" border="0">
<tr>
<td>
<p class="foot">&copy; TLA Consulting Pty Ltd.</p>
<p class="foot">Please see our
<a href="legal.php">legal information page</a></p>
</td>
</tr>
</table>
</body>
</html>

You can see in Listing 5.1 that a number of distinct sections of code exist in this file. The
HTML head contains cascading style sheet (CSS) definitions used by the page. The sec-
tion labeled “page header” displays the company name and logo, “menu” creates the
page’s navigation bar, and “page content” is text unique to this page. Below that is the
page footer.You can usefully split this file and name the parts header.php, home . php,
and footer.php. Both header.php and footer.php contain code that will be reused on
other pages.

The file home.php is a replacement for home.html and contains the unique page con-
tent and two require () statements shown in Listing 5.2.

Listing 5.2 home.php—The PHP That Produces TLA’s Home Page

<?php

require ('header.php');
?>

<!-- page content -->

<p>Welcome to the home of TLA Consulting.
Please take some time to get to know us.</p>
<p>We specialize in serving your business needs
and hope to hear from you soon.</p>

<?php
require ('footer.php');
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The require () statements in home.php load header.php and footer.php.

As mentioned previously, the name given to these files does not affect how they are
processed when you call them via require (). A common convention is to call the par-
tial files that will end up included in other files something.inc (here, inc stands for
include). This is not recommended as a general strategy, as . inc files will not be inter-
preted as PHP code unless the web server has been configured specifically for this.

If you're going to do this, you should place your include files in a directory that can
be seen by your scripts but does not permit your include files to be loaded individually
via the web server—that is, outside the web document tree. This setup is a good strategy
because it prevents these files from being loaded individually, which would either (a)
probably produce some errors if the file extension is .php but contains only a partial
page or script, or (b) allow people to read your source code if you have used another
extension.

The file header.php contains the CSS definitions that the page uses, the tables that
display the company name, and navigation menus, as shown in Listing 5.3.

Listing 5.3 header.php—The Reusable Header for All TLA Web Pages

<html>
<head>
<title>TLA Consulting Pty Ltd</title>
<style type="text/css">
hl {color:white; font-size:24pt; text-align:center;
font-family:arial, sans-serif}
.menu {color:white; font-size:12pt; text-align:center;
font-family:arial, sans-serif; font-weight:bold}
td {background:black}
p {color:black; font-size:12pt; text-align:justify;
font-family:arial, sans-serif}
p.foot {color:white; font-size:9pt; text-align:center;
font-family:arial, sans-serif; font-weight:bold}
a:link,a:visited,a:active {color:white}
</style>
</head>
<body>

<!-- page header -->
<table width="100%" cellpadding="12" cellspacing="0" border="0">
<tr bgcolor="black">
<td align="left"><img src="logo.gif" alt="TLA logo" height="70" width="70"></td>
<td>
<h1>TLA Consulting</hl>
</td>
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Listing 5.3 Continued

<td align="right"><img src="logo.gif" alt="TLA logo" height="70" width="70" /></td>
</tr>
</table>

<!-- menu -->
<table width="100%" bgcolor="white" cellpadding="4" cellspacing="4">
<tr >
<td width="25%">
<img src="s-logo.gif" alt="" height="20" width="20" />
<span class="menu">Home</span></td>
<td width="25%">
<img src="s-logo.gif" alt="" height="20" width="20" />
<span class="menu">Contact</span></td>
<td width="25%">
<img src="s-logo.gif" alt="" height="20" width="20" />
<span class="menu">Services</span></td>
<td width="25%">
<img src="s-logo.gif" alt="" height="20" width="20" />
<gspan class="menu">Site Map</span></td>
</tr>
</table>

The file footer.php contains the table that displays the footer at the bottom of each
page. This file is shown in Listing 5.4.

Listing 5.4 footer.php— The Reusable Footer for All TLA Web Pages

<!-- page footer -->
<table width="100%" bgcolor="black" cellpadding="12" border="0">
<tr>
<td>

<p class="foot">&copy; TLA Consulting Pty Ltd.</p>
<p class="foot">Please see our <a href="legal.php">
legal information page</a></p>
</td>
</tr>
</table>
</body>
</html>
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This approach gives you a consistent-looking website very easily, and you can make a
new page in the same style by typing something like this:

<?php require('header.php'); ?>
Here is the content for this page
<?php require('footer.php'); ?>

Most importantly, even after you have created many pages using this header and footer,
you can easily change the header and footer files. Whether you are making a minor text
change or completely redesigning the look of the site, you need to make the change
only once.You do not need to separately alter every page in the site because each page is
loading in the header and footer files.

The example shown here uses only plain HTML in the body, header, and footer. This
need not be the case. Within these files, you could use PHP statements to dynamically
generate parts of the page.

If you want to be sure that a file will be treated as plain text or HTML, and not have
any PHP executed, you may want to use readfile() instead.This function echoes the
content of a file without parsing it. This can be an important safety precaution if you are
using user-provided text.

Using auto_prepend_file and auto_append_file

If you want to use require() or include() to add your header and footer to every
page, you can do it another way. Two of the configuration options in the php.ini file are
auto_prepend_file and auto_append_file. By setting these options to point to the
header and footer files, you ensure that they will be loaded before and after every page.
Files included using these directives behave as though they had been added using an
include () statement; that is, if the file is missing, a warning will be issued.

For Windows, the settings look like this:
auto_prepend_file = "c:/Program Files/Apache Software
Froundation/Apache2.2//include/header.php"
auto_append_file = "c:/Program Files/Apache Group/Apache2/include/footer.php"

For Unix, like this:

auto_prepend_file = "/home/username/include/header.php"
auto_append_file = "/home/username/include/footer.php"

If you use these directives, you do not need to type include() statements, but the head-
ers and footers will no longer be optional on pages.

If you are using an Apache web server, you can change various configuration options
like these for individual directories. To do this, you must have your server set up to allow
its main configuration file(s) to be overridden. To set up auto prepending and appending
for a directory, create a file called .htaccess in the directory. The file needs to contain
the following two lines:

php_value auto_prepend_file "/home/username/include/header.php"
php_value auto_append_file "/home/username/include/footer.php"
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Note that the syntax is slightly different from the same option in php.ini: As well as
php_value at the start of the line, there is no equal sign. A number of other php.ini
configuration settings can be altered in this way, too.

Setting options in the .htaccess file rather than in either php.ini or your web serv-
er’s configuration file gives you a lot of flexibility. You can alter settings on a shared
machine that affect only your directories. You do not need to restart the web server, and
you do not need administrator access. A drawback to the .htaccess method is that the
files are read and parsed each time a file in that directory is requested rather than just
once at startup, so there is a performance penalty.

Using Functions in PHP

Functions exist in most programming languages; they separate code that performs a sin-
gle, well-defined task. This makes the code easier to read and allows you to reuse the
code each time you need to perform the same task.

A function is a self~contained module of code that prescribes a calling interface, per-
forms some task, and optionally returns a result.

You have seen a number of functions already. In preceding chapters, we routinely
called a number of the functions built into PHP. We also wrote a few simple functions
but glossed over the details. In the following sections, we cover calling and writing func-
tions in more detail.

Calling Functions
The following line is the simplest possible call to a function:

function_name() ;

This line calls a function named function_name that does not require parameters. This
line of code ignores any value that might be returned by this function.

A number of functions are called in exactly this way. The function phpinfo () is often
useful in testing because it displays the installed version of PHP, information about PHP,
the web server setup, and the values of various PHP and server variables. This function
does not take any parameters, and you generally ignore its return value, so a call to
phpinfo () 1s written as follows:

phpinfo () ;
Most functions, however, do require one or more parameters, which are the inputs to
functions. You pass parameters by placing data or the name of a variable holding data

inside parentheses after the function name.You could call a function that accepts a single
parameter as follows:

function_name ('parameter');
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In this case, the parameter used is a string containing only the word parameter, but the
following calls may also be fine depending on what parameters the function expects:

function_name(2);
function_name(7.993);
function_name (Svariable) ;

In the last line, $variable might be any type of PHP variable, including an array or
object.

A parameter can be any type of data, but particular functions usually require particular
data types.

You can see how many parameters a function takes, what each represents, and what
data type each needs to be from the function’s prototype. We often show the prototype in
this book when we describe a function.

This is the prototype for the function fopen():

resource fopen ( string filename, string mode
[, bool use_include path [, resource context]])

The prototype tells you a number of things, and it is important that you know how to
correctly interpret these specifications. In this case, the word resource before the func-
tion name tells you that this function will return a resource (that is, an open file handle).
The function parameters are inside the parentheses. In the case of fopen (), four parame-
ters are shown in the prototype. The parameters £ilename and mode are strings, the
parameter use_include_path is a Boolean, and the parameter context is a resource. The
square brackets around use_include_path and context indicate that these parameters
are optional. You can provide values for optional parameters, or you can choose to ignore
them and the default value will be used. Note, however, that for a function with more
than one optional parameter, you can only leave out parameters from the right. For
example, when using fopen (), you can leave out context or you can leave out both
use_include_path and context; however, you cannot leave out use_include_path but
provide context.

After reading the prototype for this function, you know that the following code frag-
ment is a valid call to fopen():

$name = 'myfile.txt';
$openmode = 'r';
Sfp = fopen($name, S$openmode) ;

This code calls the function named fopen (). The value returned by the function will be
stored in the variable $fp. For this example, we chose to pass to the function a variable
called $name containing a string representing the file we want to open and a variable
called $openmode containing a string representing the mode in which we want to open
the file. We chose not to provide the optional third and fourth parameters.
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Calling an Undefined Function

If you attempt to call a function that does not exist, you will get an error message, as
shown in Figure 5.3.

File Edit View History Bookmarks Tools Help

-0 - @ 0 4} [ nttpsiocainost/phpmysqlte/chaptertS/undefined.php | = | >

Fatal error: Call to undefined fonction function_name() in
Mome/thiclchl blic_html/tmp/andefined.php on line 3

Done

Figure 5.3  This error message is the result of calling a function that
does not exist.

The error messages that PHP gives are usually very useful. The one in the figure tells
you exactly in which file the error occurred, in which line of the script it occurred, and
the name of the function you attempted to call. This information should make it fairly
easy to find and correct the problem.

Check these two things if you see this error message:

= Is the function name spelled correctly?

= Does the function exist in the version of PHP you are using?

You might not always remember how a function name is spelled. For instance, some
two-word function names have an underscore between the words, and some do not.
The function stripslashes () runs the two words together, whereas the function
strip_tags () separates the words with an underscore. Misspelling the name of a
function in a function call results in an error, as shown in Figure 5.3.

Some functions used in this book do not exist in PHP4 because this book assumes
that you are using PHP5. In each new version, new functions are defined, and if you are
using an older version, the added functionality and performance justify an upgrade. To
see when a particular function was added, you can check the online manual. Attempting
to call a function that is not declared in the version you are running results in an error
such as the one shown in Figure 5.3.
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One other reason you may see this error message is that the function you are calling
is part of a PHP extension that is not loaded. For example, if you try to use functions
from the gd (image manipulation) library and you have not installed gd, you will see this
message.

Understanding Case and Function Names

Note that calls to functions are not case sensitive, so calls to function_name(),
Function_Name (), or FUNCTION_NAME () are all valid and all have the same result. You are
free to capitalize in any way you find easy to read, but you should aim to be consistent.
The convention used in this book, and most other PHP documentation, is to use all
lowercase.

It is important to note that function names behave differently to variable names.
Variable names are case sensitive, so $Name and $name are two separate variables, but
Name () and name () are the same function.

Defining Your Own Functions

In the preceding chapters, you saw many examples using some of PHP’s built-in func-
tions. However, the real power of a programming language comes from being able to
create your own functions.

The functions built into PHP enable you to interact with files, use a database, create
graphics, and connect to other servers. However, in your career, you often may need to
do something that the language’s creators did not foresee.

Fortunately, you are not limited to using the built-in functions; you can write your
own to perform any task that you like. Your code will probably be a mixture of existing
functions combined with your own logic to perform a task for you. If you are writing a
block of code for a task that you are likely to want to reuse in a number of places in a
script or in a number of scripts, you would be wise to declare that block as a function.

Declaring a function allows you to use your own code in the same way as the built-in
functions. You simply call your function and provide it with the necessary parameters. This
means that you can call and reuse the same function many times throughout your script.

Examining Basic Function Structure

A function declaration creates or declares a new function. The declaration begins with the
keyword function, provides the function name and parameters required, and contains
the code that will be executed each time this function is called.

Here is the declaration of a trivial function:

function my_function() {
echo 'My function was called';
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This function declaration begins with function so that human readers and the PHP
parser know that what follows is a user-defined function. The function name is
my_function.You can call the new function with the following statement:

my_function() ;

As you probably guessed, calling this function results in the text My function was
called. appearing in the viewer’s browser.

Built-in functions are available to all PHP scripts, but if you declare your own func-
tions, they are available only to the script(s) in which they were declared. It is a good
idea to have a file or set of files containing your commonly used functions.You can then
have a require() statement in your scripts to make your functions available when
required.

Within a function, curly braces enclose the code that performs the task you require.
Between these braces, you can have anything that is legal elsewhere in a PHP script,
including function calls, declarations of new variables, functions, require () or
include () statements, class declarations, and plain HTML. If you want to exit PHP
within a function and type plain HTML, you do so the same way as anywhere else in
the script—with a closing PHP tag followed by the HTML. The following is a legal
modification of the preceding example and produces the same output:

<?php

function my_function() {
?>
My function was called
<?php

}

?>

Note that the PHP code is enclosed within matching opening and closing PHP tags. For
most of the small code fragment examples in this book, we do not show these tags. We
show them here because they are required within the example as well as above and
below it.

Naming Your Function

The most important point to consider when naming your functions is that the name
should be short but descriptive. If your function creates a page header, pageheader () or
page_header () might be good names.

A few restrictions follow:

= Your function cannot have the same name as an existing function.
= Your function name can contain only letters, digits, and underscores.

= Your function name cannot begin with a digit.

Many languages do allow you to reuse function names. This feature is called function over-
loading. However, PHP does not support function overloading, so your function cannot
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have the same name as any built-in function or an existing user-defined function. Note
that although every PHP script knows about all the built-in functions, user-defined
functions exist only in scripts where they are declared. This means that you could
reuse a function name in a different file, but this would lead to confusion and should
be avoided.

The following function names are legal:

name ()
name? ()
name_three ()
_namefour ()

These names are illegal:

S5name ()
name-six()
fopen ()

(The last would be legal if it didn’t already exist.)
Note that although $name is not a valid name for a function, a function call like

$name () ;

may well execute, depending on the value of $name.The reason is that PHP takes the
value stored in $name, looks for a function with that name, and tries to call it for you.
This type of function is referred to as a variable function and may occasionally be useful
to you.

Using Parameters

To do their work, most functions require one or more parameters. A parameter allows
you to pass data into a function. Here is a sample function that requires a parameter; it
takes a one-dimensional array and displays it as a table:

function create_table($data) {
echo "<table border=\"1\">";
reset (Sdata); // Remember this is used to point to the beginning
$value = current ($data);
while ($value) {
echo "<tr><td>".S$value."</td></tr>\n";
$value = next(S$data);
}
echo "</table>";

}
If you call the create_table() function as follows

$my_array = array('Line one.', 'Line two.', 'Line three.');
create_table($Smy_array) ;

you will see output as shown in Figure 5.4.
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Figure 5.4 This HTML table is the result of calling create_table().

Passing a parameter allows you to get data created outside the function—in this case, the
array $data—into the function.

As with built-in functions, user-defined functions can have multiple parameters and
optional parameters.You can improve the create_table() function in many ways, but
one way might be to allow the caller to specify the border or other attributes of the
table. Here is an improved version of the function; it is similar but allows you to option-
ally set the table’s border width, cellspacing, and cellpadding.

<?php
function create_table2($data, Sborder=1, S$cellpadding=4, $cellspacing=4 ) {
echo "<table border=\"".$border."\" cellpadding=\"".$cellpadding."\"
cellspacing=\"".S$cellspacing."\">";
reset ($data) ;
$value = current ($data);
while ($value) {
echo "<tr><td>".S$value."</td></tr>\n";
$value = next($data);
}

echo "</table>";

Smy_array = array('Line one.', 'Line two.', 'Line three.');

create_table2 ($my_array, 3, 8, 8);

The first parameter for create_table2 () is still required. The next three are optional
because default values are defined for them.You can create similar output to that shown
in Figure 5.4 with this call to create_table2():

create_table2 (Smy_array) ;
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If you want the same data displayed in a more spread-out style, you could call the new
function as follows:

create_table2 ($my_array, 3, 8, 8);

Optional values do not all need to be provided; you can provide some and ignore some.
Parameters are assigned from left to right.

Keep in mind that you cannot leave out one optional parameter but include a later
listed one. In this example, if you want to pass a value for cellspacing, you will have to
pass one for cellpadding as well. This is a common cause of programming errors. It is
also the reason that optional parameters are specified last in any list of parameters.

The function call

create_table2 (Smy_array, 3);

is perfectly legal and results in $border being set to 3 and $cellpadding and
$cellspacing being set to their defaults.

You also can declare functions that accept a variable number of parameters. You can
find out how many parameters have been passed and what their values are with the aid
Ofthreeluﬂperfhncdons:func_num_args(),func_get_arg(),and,func_get_args(L

For example, consider this function:

function var_args() {
echo "Number of parameters:";
echo func_num_args() ;

echo "<br />";

Sargs = func_get_args();

foreach ($Sargs as S$Sarg) {
echo Sarg."<br />";

}

This function reports the number of parameters passed to it and prints out each of them.
The func_num_args () function returns the number of arguments passed in. The
func_get_args () function returns an array of the arguments. Alternatively, you can
access the arguments one at a time using the func_get_arg() function, passing it the
argument number you want to access. (Arguments are numbered starting from zero.)

Understanding Scope

You might have noticed that when we needed to use variables inside a required or
included file, we simply declared them in the script before the require() or include ()
statement. When using a function, we explicitly passed those variables into the function
partly because no mechanism exists for explicitly passing variables to a required or
included file and partly because variable scope behaves difterently for functions.
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A variable’s scope controls where that variable is visible and usable. Different pro-
gramming languages have different rules that set the scope of variables. PHP has fairly
simple rules:

= Variables declared inside a function are in scope from the statement in which they
are declared to the closing brace at the end of the function. This is called function
scope. These variables are called local variables.

= Variables declared outside functions are in scope from the statement in which they
are declared to the end of the file, but not inside functions. This is called global scope.
These variables are called global variables.

= The special superglobal variables are visible both inside and outside functions. (See
Chapter 1,“PHP Crash Course,” for more information on these variables.)

= Using require () and include () statements does not affect scope. If the statement
is used within a function, function scope applies. If it is not inside a function, glob-
al scope applies.

= The keyword global can be used to manually specify that a variable defined or
used within a function will have global scope.

= Variables can be manually deleted by calling unset (Svariable name).A variable
is no longer in scope if it has been unset.

The following examples might help to clarify scope further.

The following code produces no output. Here, we declare a variable called $var
inside the function f£n (). Because this variable is declared inside a function, it has func-
tion scope and exists only from where it is declared until the end of the function. When
you again refer to $var outside the function, a new variable called $var is created. This
new variable has global scope and will be visible until the end of the file. Unfortunately,
if the only statement you use with this new $var variable is echo, it will never have a
value.

function fn() {
Svar = "contents";
}
fn();
echo S$var;

The following example is the inverse. Here, you declare a variable outside the function
and then try to use it within a function:

<?

function fn() {
echo "inside the function, \$var = ".$var."<br />";
Svar = "contents 2";
echo "inside the function, \$var = ".$var."<br />";
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$var = "contents 1";
fn();
echo "outside the function, \$var = ".S$var."<br />";

The output from this code is as follows:

inside the function, $var =
inside the function, $var = contents 2
outside the function, $var = contents 1

Functions are not executed until they are called, so the first statement executed is $var
= 'contents 1';.This statement creates a variable called $var, with global scope and
the contents "contents 1".The next statement executed is a call to the function £n().
The lines inside the statement are executed in order. The first line in the function refers
to a variable named $var. When this line is executed, it cannot see the previous $var
that was created, so it creates a new one with function scope and echoes it. This creates
the first line of output.

The next line within the function sets the contents of $var to "contents 2".
Because you are inside the function, this line changes the value of the local $var, not the
global one. The second line of output verifies that this change worked.

The function is now finished, so the final line of the script is executed. This echo
statement demonstrates that the global variable’s value has not changed.

If you want a variable created within a function to be global, you can use the
keyword global as follows:

function fn() {
global S$var;

Svar = "contents";

echo "inside the function, \$var = ".Svar."<br />";
}
fn();
echo "outside the function, \$var = ".S$var."<br />";

In this example, the variable $var is explicitly defined as global, meaning that after the
function is called, the variable will exist outside the function as well. The output from
this script follows:

inside the function, $var = contents
outside the function, $var = contents

Note that the variable is in scope from the point in which the line global $var; is
executed.You could declare the function above or below where you call it. (Note that
function scope is quite different from variable scope!) The location of the function dec-
laration is inconsequential; what is important is where you call the function and there-
fore execute the code within it.
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You can also use the global keyword at the top of a script when a variable is first
used to declare that it should be in scope throughout the script. This is possibly a more
common use of the global keyword.

You can see from the preceding examples that it is perfectly legal to reuse a variable
name for a variable inside and outside a function without interference between the two.
It is generally a bad idea, however, because without carefully reading the code and think-
ing about scope, people might assume that the variables are one and the same.

Passing by Reference Versus Passing by Value

If you want to write a function called increment () that allows you to increment a
value, you might be tempted to try writing it as follows:

function increment ($value, S$amount = 1) {
S$value = $value +Samount;

}
This code is of no use. The output from the following test code will be 10:

Svalue = 10;
increment (Svalue);
echo S$value;

The contents of $value have not changed because of the scope rules. This code creates a
variable called ¢$value, which contains 10. It then calls the function increment (). The
variable $value in the function is created when the function is called. One is added to
it, so the value of $value is 11 inside the function, until the function ends; then you
return to the code that called it. In this code, the variable $value is a different variable,
with global scope, and therefore unchanged.

One way of overcoming this problem is to declare $value in the function as global,
but this means that to use this function, the variable that you wanted to increment
would need to be named $value.

The normal way that function parameters are called is through an approach dubbed
pass by value. When you pass a parameter, a new variable is created containing the value
passed in. It is a copy of the original. You are free to modify this value in any way, but
the value of the original variable outside the function remains unchanged. (This is actu-
ally a slight simplification of what PHP does internally.)

The better approach is to use pass by reference. Here, when a parameter is passed to a
function, instead of creating a new variable, the function receives a reference to the orig-
inal variable. This reference has a variable name, beginning with a dollar sign ($), and can
be used in exactly the same way as another variable. The difference is that instead of hav-
ing a value of its own, it merely refers to the original. Any modifications made to the
reference also affect the original.

You specify that a parameter is to use pass by reference by placing an ampersand (&)
before the parameter name in the function’s definition. No change is required in the
function call.
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You can modify the preceding increment () example to have one parameter passed
by reference, and it will work correctly:

function increment (&$value, $amount = 1) {
Svalue = $value +Samount;

}

You now have a working function and are free to name the variable you want to incre-
ment anything you like. As already mentioned, it is confusing to humans to use the same
name inside and outside a function, so you can give the variable in the main script a
new name. The following test code now echoes 10 before the call to increment ()

and 11 afterward:

Sa = 10;

echo $a.'<br />';
increment ($a);
echo $a.'<br />';

Using the return Keyword

The keyword return stops the execution of a function. When a function ends because
either all statements have been executed or the keyword return is used, execution
returns to the statement after the function call.

If you call the following function, only the first echo statement will be executed:

function test_return() {
echo "This statement will be executed";
return;
echo "This statement will never be executed";

}

Obviously, this is not a very useful way to use return. Normally, you want to return
from the middle of a function only in response to a condition being met.

An error condition is a common reason to use a return statement to stop execution
of a function before the end. If, for instance, you write a function to find out which of
two numbers is greater, you might want to exit if any of the numbers are missing:

function larger( $x, $y ) {

if ((!isset($x)) || (!isset($y))) {
echo "This function requires two numbers.";
return;

}

if ($x>=%y) {
echo $x."<br/">;

} else {
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echo Sy."<br/">;

}

The built-in function isset () tells you whether a variable has been created and given a
value. This code gives an error message and returns if either of the parameters has not
been set with a value.You test it by using !isset (), meaning “NOT isset (),” so the if
statement can be read as “if x is not set or if y is not set.” The function returns if either
of these conditions is true.

If the return statement is executed, the subsequent lines of code in the function will
be ignored. Program execution returns to the point at which the function was called. If
both parameters are set, the function will echo the larger of the two.

The output from the code

$a = 1;
Sb = 2.5;
Sc =1.9;

larger ($a, S$b);
larger ($c, $a);
larger ($d, $a);

is as follows:

2.5
1.9
This function requires two numbers

Returning Values from Functions

Exiting from a function is not the only reason to use return. Many functions use
return statements to communicate with the code that called them. Instead of echoing
the result of the comparison in the larger () function, the function might have been
more useful if it returned the answer. This way, the code that called the function can
choose if and how to display or use it. The equivalent built-in function max () behaves in
this way.

You can write the larger () function as follows:

function larger ($x, $y) {
if ((!isset($x)) || {!isset($y))) {
return false;
} else if ($x>=8y) {
return $x;
} else {
return S$y;
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Here, the function returns the larger of the two values passed in. It returns an obvi-
ously different value in the case of an error. If one of the numbers is missing, it returns
false. (The only caveat with this approach is that programmers calling the function must
test the return type with === to make sure that false is not confused with 0.)

For comparison, the built-in function max () returns nothing if both variables are not
set and, if only one was set, returns that one.

The code

Sa =1; $b = 2.5; $c = 1.9;

echo larger($a, $b).'<br />';
echo larger($c, $a).'<br />';
echo larger(sd, $a).'<br />';

produces this output because $d does not exist and false is not visible:

Functions that perform some task but do not need to return a value often return true
or false to indicate whether they succeeded or failed. The boolean values true and
false can be represented with integer values 1 and 0, respectively, although they are of

different types.

Implementing Recursion

Recursive functions are supported in PHP. A recursive function is one that calls itself. These
functions are particularly useful for navigating dynamic data structures such as linked lists
and trees.

Few web-based applications, however, require a data structure of this complexity, so
you have minimal use for recursion. It is possible to use recursion instead of iteration in
many cases because both of these processes allow you to do something repetitively.
However, recursive functions are slower and use more memory than iteration, so you
should use iteration wherever possible.

In the interest of completeness, let’s look at the brief example shown in Listing 5.5.

Listing 5.5 recursion.php—Reversing a String Using Recursion and Iteration

<?php

function reverse_r($str) {
if (strlen(Sstr)>0) {
reverse_r (substr(Sstr, 1));
}
echo substr(sstr, 0, 1);

return;
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Listing 5.5 Continued

function reverse_i($str) {
for ($i=1; Si<=strlen(S$str); S$i++) {
echo substr($str, -$i, 1);
}

return;

reverse_r ('Hello');

reverse_1i('Hello');

Listing 5.5 implements two functions. Both of them print a string in reverse. The func-
tion reverse_r () is recursive, and the function reverse_i () is iterative.

The reverse_r () function takes a string as a parameter. When you call it, it proceeds
to call itself, each time passing the second to last characters of the string. For example, if
you call

reverse_r('Hello');
it will call itself a number of times, with the following parameters:

reverse_r('ello');
reverse_r('llo');
reverse_r('lo');
reverse_r('o');

reverse_r('');

Each call the function makes to itself makes a new copy of the function code in the
server’s memory, but with a different parameter. It is like pretending that you are actually
calling a different function each time. This stops the instances of the function from get-
ting confused.

With each call, the length of the string passed in is tested. When you reach the end of
the string (strlen()==0), the condition fails. The most recent instance of the function

(reverse_r('")) then goes on and performs the next line of code, which is to echo the
first character of the string it was passed; in this case, there is no character because the
string is empty.

Next, this instance of the function returns control to the instance that called it, name-
ly reverse_r ('o').This function then prints the first character in its string—"o"—and
returns control to the instance that called it.

The process continues—printing a character and then returning to the instance of the

function above it in the calling order—until control is returned to the main program.
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There is something very elegant and mathematical about recursive solutions. In most
cases, however, you are better off using an iterative solution. The code for such a solution
is also shown in Listing 5.5. Note that it is no longer (although this is not always the case
with iterative functions) and does exactly the same thing. The main difference is that the
recursive function makes copies of itself in memory and incurs the overhead of multiple
function calls.

You might choose to use a recursive solution when the code is much shorter and
more elegant than the iterative version, but it does not happen often in this application
domain.

Although recursion appears more elegant, programmers often forget to supply a ter-
mination condition for the recursion. This means that the function will recur until the
server runs out of memory, or until the maximum execution time is exceeded, whichev-
er comes first.

Namespaces

In general, a namespace is an abstract container that holds a group of identifiers; in PHP
this means that namespaces can contain the functions, constants, and classes that you
define. There are several organizational advantages for creating namespaces for your cus-
tom function and class definitions, including:

= All functions, classes, and constants within a namespace are automatically prefixed
with the namespace name.

» Ungqualified class, function, and constant names are resolved at runtime, with the
first search taking place in the namespace before moving out to the global space.

= All functions, classes, and constants within a namespace are automatically prefixed
with the namespace name.

For more information and practical examples of namespaces in PHP, please see the PHP
Manual at http://www.php.net/language.namespaces

Further Reading

The use of include(), require(), function, and return are also explained in the
online manual. To find out more details about concepts such as recursion, pass by value
or reference, and scope that affect many languages, you can look at a general computer
science textbook, such as Dietel’s and Dietel’s C++ How to Program.

Next

Now that you are using include files, require files, and functions to make your code
more maintainable and reusable, the next chapter addresses object-oriented software and
the support offered in PHP. Using objects allows you to achieve goals similar to the con-
cepts presented in this chapter, but with even greater advantages for complex projects.
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THIS CHAPTER EXPLAINS CONCEPTS OF OBJECT-ORIENTED (OO) development and
shows how they can be implemented in PHP.
PHP’s OO implementation has all the features you would expect in a fully object-
oriented language. We point out each of these features as we go through this chapter.
Key topics covered in this chapter include

= Object-oriented concepts

= Classes, attributes, and operations
= Class attributes

= Per-class constants

= Class method invocation

= Inheritance

= Access modifiers

= Static methods

= Type hinting

= Late static bindings

= Object cloning

= Abstract classes

= Class design

= Implementation of your design

= Advanced OO functionality
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Understanding Object-Oriented Concepts

Modern programming languages usually support or even require an object-oriented
approach to software development. Object-oriented development attempts to use the
classifications, relationships, and properties of the objects in the system to aid in program
development and code reuse.

Classes and Objects

In the context of OO software, an object can be almost any item or concept—a physical
object such as a desk or a customer; or a conceptual object that exists only in software,
such as a text input area or a file. Generally, you will be most interested in objects,
including both real-world objects and conceptual objects, that need to be represented in
software.

Object-oriented software is designed and built as a set of self-contained objects with
both attributes and operations that interact to meet your needs. Atfributes are properties
or variables that relate to the object. Operations are methods, actions, or functions that the
object can perform to modify itself or perform for some external effect. (You will hear
the term attribute used interchangeably with the terms member variable and property, and
the term operation used interchangeably with method.)

Object-oriented software’s central advantage is its capability to support and encourage
encapsulation—also known as data hiding. Essentially, access to the data within an object is
available only via the object’s operations, known as the inferface of the object.

An object’s functionality is bound to the data it uses.You can easily alter the details
controlling how the object 1s implemented to improve performance, add new features, or
fix bugs without having to change the interface. Changing the interface could have ripple
effects throughout the project, but encapsulation allows you to make changes and fix
bugs without your actions cascading to other parts of the project.

In other areas of software development, object orientation is the norm, and
procedural or function-oriented software is considered old fashioned. However, most
web scripts are still designed and written using an ad hoc approach following a function-
oriented methodology.

A number of reasons for using this approach exist. Many web projects are relatively
small and straightforward. You can get away with picking up a saw and building a wood-
en spice rack without planning your approach, and you can successfully complete the
majority of web software projects in the same way because of their small size. However,
if you picked up a saw and attempted to build a house without formal planning, you
wouldn’t get quality results, if you got results at all. The same is true for large software
projects.

Many web projects evolve from a set of hyperlinked pages to a complex application.
Complex applications, whether presented via dialog boxes and windows or via dynami-
cally generated HTML pages, need a properly thought-out development methodology.
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Object orientation can help you to manage the complexity in your projects, increase
code reusability, and thereby reduce maintenance costs.

In OO software, an object is a unique and identifiable collection of stored data and
operations that operate on that data. For instance, you might have two objects that repre-
sent buttons. Even if both have a label "ok", a width of 60 pixels, a height of 20 pixels,
and any other attributes that are identical, you still need to be able to deal with one but-
ton or the other. In software, separate variables act as handles (unique identifiers) for the
objects.

Objects can be grouped into classes. Classes represent a set of objects that might vary
from individual to individual, but must have a certain amount in common. A class con-
tains objects that all have the same operations behaving in the same way and the same
attributes representing the same things, although the values of those attributes vary from
object to object.

You can think of the noun bicycle as a class of objects describing many distinct bicy-
cles with many common features or attributes—such as two wheels, a color, and a size—
and operations, such as move.

My own bicycle can be thought of as an object that fits into the class bicycle. It has
all the common features of all bicycles, including a move operation that behaves the
same as most other bicycles’ move—even if it is used more rarely. My bicycle’s attributes
have unique values because my bicycle is green, and not all bicycles are that color.

Polymorphism

An object-oriented programming language must support polymorphism, which means that
different classes can have different behaviors for the same operation. If, for instance, you
have a class car and a class bicycle, both can have different move operations. For real-
world objects, this would rarely be a problem. Bicycles are not likely to become con-
fused and start using a car’s move operation instead. However, a programming language
does not possess the common sense of the real world, so the language must support
polymorphism to know which move operation to use on a particular object.

Polymorphism is more a characteristic of behaviors than it is of objects. In PHP, only
member functions of a class can be polymorphic. A real-world comparison is that of
verbs in natural languages, which are equivalent to member functions. Consider the ways
a bicycle can be used in real life. You can clean it, move it, disassemble it, repair it, or
paint it, among other things.

These verbs describe generic actions because you don’t know what kind of object is
being acted on. (This type of abstraction of objects and actions is one of the distinguish-
ing characteristics of human intelligence.)

For example, moving a bicycle requires completely different actions from those
required for moving a car, even though the concepts are similar. The verb move can be
associated with a particular set of actions only after the object acted on is made known.
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Inheritance

Inheritance allows you to create a hierarchical relationship between classes using subclasses.
A subclass inherits attributes and operations from its superclass. For example, car and bicy-
cle have some things in common.You could use a class vehicle to contain the things
such as a color attribute and a move operation that all vehicles have, and then let the car
and bicycle classes inherit from vehicle.

You will hear subclass, derived class, and child used interchangeably. Similarly, you will
hear superclass and parent used interchangeably.

‘With inheritance, you can build on and add to existing classes. From a simple base
class, you can derive more complex and specialized classes as the need arises. This capa-
bility makes your code more reusable, which is one of the important advantages of an
object-oriented approach.

Using inheritance might save you work if operations can be written once in a super-
class rather than many times in separate subclasses. It might also allow you to more accu-
rately model real-world relationships. If a sentence about two classes makes sense with “is
a” between the classes, inheritance is probably appropriate. The sentence “a car is a vehi-
cle” makes sense, but the sentence “a vehicle is a car” does not make sense because not
all vehicles are cars. Therefore, car can inherit from vehicle.

Creating Classes, Attributes, and Operations
in PHP

So far, we have discussed classes in a fairly abstract way. When creating a class in PHP,
you must use the keyword class.

Structure of a Class

A minimal class definition looks like this:

class classname
{
}

To be useful, the classes need attributes and operations.You create attributes by declaring
variables within a class definition using keywords that match their visibility: public, pri-
vate, or protected. We will discuss this later in the chapter. The following code creates
a class called classname with two public attributes, sattributel and $attribute2:

class classname

{
public Sattributel;
public Sattribute2;
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You create operations by declaring functions within the class definition. The following
code creates a class named classname with two operations that do nothing. The opera-
tion operationl () takes no parameters, and operation2 () takes two parameters:

class classname
{
function operationl ()
{
}
function operation2($paraml, $param2)
{
}

Constructors

Most classes have a special type of operation called a constructor. A constructor is called
when an object is created, and it also normally performs useful initialization tasks such as
setting attributes to sensible starting values or creating other objects needed by this object.

A constructor is declared in the same way as other operations, but has the special
name __construct (). Although you can manually call the constructor, its main purpose is
to be called automatically when an object is created. The following code declares a class
with a constructor:

class classname

{

function __ construct ($Sparam)
{

echo "Constructor called with parameter ".S$param."<br />";

}

PHP supports function overloading, which means that you can provide more than one
function with the same name and different numbers or types of parameters. (This feature
is supported in many OO languages.) We discuss this later in this chapter.

Destructors

The opposite of a constructor is a destructor. They allow you to have some functionality
that will be executed just before a class is destroyed, which will occur automatically when
all references to a class have been unset or fallen out of scope.
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Similar to the way constructors are named, the destructor for a class must be named
__destruct (). Destructors cannot take parameters.

Instantiating Classes

After you have declared a class, you need to create an object—a particular individual that
is a member of the class—to work with. This is also known as creating an instance of or
instantiating a class.You create an object by using the new keyword. When you do so, you
need to specify what class your object will be an instance of and provide any parameters
required by the constructor.

The following code declares a class called classname with a constructor and then
creates three objects of type classname:

class classname

{

function _construct (Sparam)

{

echo "Constructor called with parameter ".S$Sparam."<br />";

$a = new classname("First");
Sb = new classname ("Second") ;
$c = new classname();

Because the constructor is called each time you create an object, this code produces the
following output:

Constructor called with parameter First
Constructor called with parameter Second
Constructor called with parameter

Using Class Attributes

Within a class, you have access to a special pointer called $this. If an attribute of your
current class is called sattribute, you refer to it as $this->attribute when either set-
ting or accessing the variable from an operation within the class.

The following code demonstrates setting and accessing an attribute within a class:

class classname

{
public Sattribute;
function operation ($param)

{
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Sthis->attribute = Sparam
echo S$this->attribute;

}

Whether you can access an attribute from outside the class is determined by access mod-
ifiers, discussed later in this chapter. This example does not restrict access to the attrib-
utes, so you can access them from outside the class as follows:

class classname
{

public Sattribute;
}
$a = new classname();
$a->attribute = "value";
echo Sa->attribute;

It is not generally a good idea to directly access attributes from outside a class. One of
the advantages of an object-oriented approach is that it encourages encapsulation. You
can enforce this with the use of __get and __set functions. If, instead of accessing the
attributes of a class directly, you write accessor functions, you can make all your accesses
through a single section of code. When you initially write your accessor functions, they
might look as follows:

class classname
{
public S$attribute;
function __get ($name)
{
return $this->$name;
}

function __set ($name, S$value)

{

$this->$name = S$value;

}

This code provides minimal functions to access the attribute named $attribute.The
function named __get () simply returns the value of $attribute, and the function
named __set () assigns a new value to $attribute.

Note that __get () takes one parameter—the name of an attribute—and returns the
value of that attribute. Similarly, the __set () function takes two parameters: the name of
an attribute and the value you want to set it to.

You do not directly call these functions. The double underscore in front of the name
shows that these functions have a special meaning in PHP, just like the __construct ()
and _ destruct () functions.
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How then do they work? If you instantiate the class

Sa = new classname();

you can then use the __get () and __set () functions to check and set the value of any
attributes.

If you type
Sa->$attribute = 5;

this statement implicitly calls the __set () function with the value of $name set to
"attribute", and the value of $value set to 5.You need to write the __set () function
to do any error checking you want.

The __get () function works in a similar way. If, in your code, you reference

Sa->attribute

this expression implicitly calls the __get () function with the parameter $name set to
"attribute". It is up to you to write the __get () function to return the value.

At first glance, this code might seem to add little or no value. In its present form, this
is probably true, but the reason for providing accessor functions is simple: You then have
only one section of code that accesses that particular attribute.

With only a single access point, you can implement validity checks to make sure that
only sensible data is being stored. If it occurs to you later that the value of sattribute
should only be between 0 and 100, you can add a few lines of code once and check
before allowing changes.You could change the __set () function to look as follows:

function _set (S$name, $value)
{
if( ($Sname="attribute") && (Svalue >= 0) && (Svalue <= 100) )
Sthis->attribute = $value;

}

With only a single access point, you are free to change the underlying implementation.
If, for some reason, you choose to change the way $attribute is stored, accessor func-
tions allow you to do this and change the code in only one place.

You might decide that, instead of storing $attribute as a variable, you will retrieve it
from a database only when needed, calculate an up-to-date value every time it is
requested, infer a value from the values of other attributes, or encode the data as a small-
er data type. Whatever change you decide to make, you can simply modify the accessor
functions. Other sections of code will not be affected as long as you make the accessor
functions still accept or return the data that other parts of the program expect.

Controlling Access with private and public

PHP uses access modifiers. They control the visibility of attributes and methods, and are
placed in front of attribute and method declarations. PHP supports the following three
different access modifiers:
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= The default option is public, meaning that if you do not specify an access modifi-
er for an attribute or method, it will be public. Items that are public can be
accessed from inside or outside the class.

= The private access modifier means that the marked item can be accessed only
from inside the class. You might use it on all attributes if you are not using
__get() and __set ().You may also choose to make some methods private, for
example, if they are utility functions for use inside the class only. Items that are pri-
vate will not be inherited (more on this issue later in this chapter).

= The protected access modifier means that the marked item can be accessed only
from inside the class. It also exists in any subclasses; again, we return to this issue
when we discuss inheritance later in this chapter. For now, you can think of
protected as being halfway in between private and public.

The following sample code shows the use of the public access modifier:

class classname
{
public Sattribute;
public function __get ($name)

{

return $this->$name;

}

public function __set ($name, S$value)

{

$this->$name = S$value;

}

Here, each class member is prefaced with an access modifier to show whether it is pri-
vate or public.You could leave out the public keyword because it is the default, but the
code is easier to understand with it in if you are using the other modifiers.

Calling Class Operations

You can call class operations in much the same way that you call class attributes. Say you
have the class

class classname

{
function operationl ()
{
}
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function operation2 ($Sparaml, $param2)
{
}

}

and create an object of type classname called $a as follows:

$a = new classname();

You then call operations the same way that you call other functions: by using their name
and placing any parameters that they need in brackets. Because these operations belong
to an object rather than normal functions, you need to specify to which object they
belong. The object name is used in the same way as an object’s attributes, as follows:

Sa->operationl () ;
$a->operation2 (12, "test");

If the operations return something, you can capture that return data as follows:

$x = $a->operationl();
$y = Sa->operation2(12, "test");

Implementing Inheritance in PHP

If the class is to be a subclass of another, you can use the extends keyword to specify
this use. The following code creates a class named B that inherits from some previously
defined class named a:

class B extends A

{
public Sattribute2;
function operation2 ()
{
}

}

If the class A was declared as

class A

{
public Sattributel;
function operationl ()
{
}



Implementing Inheritance in PHP

all the following accesses to operations and attributes of an object of type B would be

valid:

$b = new B();
Sb->operationl () ;
Sb->attributel = 10;
Sb->operation2 () ;
Sb->attribute2 = 10;

Note that because class B extends class a, you can refer to operationi () and $attrib-
utel, although they were declared in class a. As a subclass of 2, B has all the same func-
tionality and data. In addition, B has declared an attribute and an operation of its own.

It 1s important to note that inheritance works in only one direction. The subclass or
child inherits features from its parent or superclass, but the parent does not take on fea-
tures of the child. This means that the last two lines in this code are wrong:

Sa = new A();
Sa->operationl () ;
Sa->attributel = 10;
Sa->operation2 () ;
Sa->attribute2 = 10;

The class A does not have an operation2() or an attribute2.

Controlling Visibility Through Inheritance with private and
protected

You can use the access modifiers private and protected to control what is inherited.
If an attribute or method is specified as private, it will not be inherited. If an attribute
or method is specified as protected, it will not be visible outside the class (like a pri-
vate element) but will be inherited.

Consider the following example:

<?php
class A
{
private function operationl ()
{
echo "operationl called";
}
protected function operation2 ()
{
echo "operation2 called";
}
public function operation3 ()
{

echo "operation3 called";
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class B extends A

{

function __ construct ()
{
Sthis->operationl();
Sthis->operation2();
Sthis->operation3 () ;

Sb = new B;

?>

This code creates one operation of each type in class A: public, protected, and
private. B inherits from A. In the constructor of B, you then try to call the operations
from the parent.

The line

Sthis->operationl () ;

produces a fatal error as follows:
Fatal error: Call to private method A::operationl() from context 'B'
This example shows that private operations cannot be called from a child class.
If you comment out this line, the other two function calls will work. The protected

function is inherited but can be used only from inside the child class, as done here. If
you try adding the line

Sb->operation2 () ;

to the bottom of the file, you will get the following error:

Fatal error: Call to protected method A::operation2() from context

However, you can call operation3 () from outside the class, as follows:

Sb->operation3 () ;

You can make this call because it is declared as public.

Overriding

In this chapter, we have shown a subclass declaring new attributes and operations. It is
also valid and sometimes useful to redeclare the same attributes and operations. You
might do this to give an attribute in the subclass a different default value to the same
attribute in its superclass or to give an operation in the subclass different functionality to
the same operation in its superclass. This action is called overriding.
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For instance, say you have a class a:

class A
{
public S$attribute = "default value";
function operation()
{
echo "Something<br />";
echo "The value of \Sattribute is ". S$this->attribute."<br />";

}

If you want to alter the default value of $attribute and provide new functionality for
operation(), you can create the following class B, which overrides $attribute and

operation():

class B extends A

{
public Sattribute = "different value";
function operation()

{
echo "Something else<br />";
echo "The value of \Sattribute is ". S$this->attribute."<br />";

}

Declaring B does not affect the original definition of A. Now consider the following two
lines of code:

Sa = new A();
Sa -> operation();

These lines create an object of type A and call its operation () function.This produces

Something
The value of Sattribute is default value

proving that creating B has not altered A. If you create an object of type B, you will get
different output.
This code

Sb = new B();
Sb -> operation();

produces

Something else
The value of $Sattribute is different value
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In the same way that providing new attributes or operations in a subclass does not affect
the superclass, overriding attributes or operations in a subclass does not affect the superclass.
A subclass will inherit all the attributes and operations of its superclass, unless you
provide replacements. If you provide a replacement definition, it takes precedence and
overrides the original definition.
The parent keyword allows you to call the original version of the operation in the
parent class. For example, to call A: :operation from within class B, you would use

parent: :operation();

The output produced is, however, different. Although you call the operation from the
parent class, PHP uses the attribute values from the current class. Hence, you get the fol-
lowing output:

Something
The value of $attribute is different value

Inheritance can be many layers deep.You can declare a class imaginatively called ¢ that
extends B and therefore inherits features from B and from B’ parent, A. The class ¢ can
again choose which attributes and operations from its parents to override and replace.

Preventing Inheritance and Overriding with final

PHP uses the keyword £inal. When you use this keyword in front of a function declara-
tion, that function cannot be overridden in any subclasses. For example, you can add it
to class & in the previous example, as follows:

class A
{
public Sattribute = "default value";
final function operation()
{
echo "Something<br />";
echo "The value of \Sattribute is ". $this->attribute."<br />";

}

Using this approach prevents you from overriding operation() in class B. If you attempt
to do so, you will get the following error:

Fatal error: Cannot override final method A::operation()

You can also use the final keyword to prevent a class from being subclassed at all. To
prevent class A from being subclassed, you can add it as follows:

final class A

(...}

If you then try to inherit from A, you will get an error similar to

Fatal error: Class B may not inherit from final class (A)
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Understanding Multiple Inheritance

A few OO languages (most notably C++ and Smalltalk) support multiple inheritance,
but like most, PHP does not. This means that each class can inherit from only one par-
ent. No restrictions exist for how many children can share a single parent. What this
means might not seem immediately clear. Figure 6.1 shows three different ways that
three classes named 2, B, and ¢ can inherit.

| 8 |
N\ /\
] [c] [c]

Single Inheritance Multiple Inheritance

Single Inheritance

Figure 6.1 PHP does not support multiple inheritance.

The left combination shows class ¢ inheriting from class B, which in turn inherits from
class a. Each class has at most one parent, so this is a perfectly valid single inheritance
in PHP.

The center combination shows classes B and ¢ inheriting from class a. Each class has
at most one parent, so again this is a valid single inheritance.

The right combination shows class ¢ inheriting from both class A and class B. In this

case, class ¢ has two parents, so this is a case of multiple inheritance and is invalid in
PHP.

Implementing Interfaces

If you need to implement the functionality seen in instances of multiple inheritance, you
can do so in PHP through inferfaces. They are seen as workarounds for multiple inheri-
tance and are similar to the interface implementation supported by other object-oriented
languages, including Java.

The idea of an interface is that it specifies a set of functions that must be implement-
ed in classes that implement that interface. For instance, you might decide that you have
a set of classes that need to be able to display themselves. Instead of having a parent class
with a display () function that they all inherit from and override, you can implement
an interface as follows:

interface Displayable

{
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function display();

class webPage implements Displayable
{

function display()

{

/..

}
}

This example illustrates a roundabout kind of multiple inheritance because the webPage
class can inherit from one class and implement one or more interfaces.

If you do not implement the methods specified in the interface (in this case,
display()), you will get a fatal error.

Designing Classes

Now that you know some of the concepts behind objects and classes and the syntax to
implement them in PHP, it is time to look at how to design useful classes.

Many classes in your code will represent classes or categories of real-world objects.
Classes you might use in Web development might include pages, user interface compo-
nents, shopping carts, error handling, product categories, or customers.

Objects in your code can also represent specific instances of the previously mentioned
classes—for example, the home page, a particular button, or the shopping cart in use by
Fred Smith at a particular time. Fred Smith himself can be represented by an object of
type customer. Each item that Fred purchases can be represented as an object, belonging
to a category or class.

In the preceding chapter, you used simple include files to give the fictional company
TLA Consulting a consistent look and feel across the different pages of its website. Using
classes and the timesaving power of inheritance, you can create a more advanced version
of the same site.

Now you want to be able to quickly create pages for TLA that look and behave in
the same way.You should be able to modify those pages to suit the different parts of the
site.

For purposes of this example, you are going to create a Page class. The main goal of
this class is to limit the amount of HTML needed to create a new page. It should allow
you to alter the parts that change from page to page, while automatically generating the
elements that stay the same. The class should provide a flexible framework for creating
new pages and should not compromise your freedom.

Because you are generating the page from a script rather than with static HTML, you
can add any number of clever things including functionality to
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= Enable you to alter page elements in only one place. If you change the copyright
notice or add an extra button, you should need to make the change in only a sin-
gle place.

» Have default content for most parts of the page but be able to modify each ele-
ment where required, setting custom values for elements such as the title and
metatags.

» Recognize which page is being viewed and alter navigation elements to suit; there
is no point in having a button that takes you to the home page located on the
home page.

= Allow you to replace standard elements for particular pages. If, for instance, you
want different navigation buttons in sections of the site, you should be able to
replace the standard ones.

Writing the Code for Your Class

Having decided what you want the output from your code to look like and a few fea-
tures you would like for it, how do you implement it? Later in the book, we discuss
design and project management for large projects. For now, we concentrate on the parts
specific to writing object-oriented PHP.

The class needs a logical name. Because it represents a page, you can call it page. To
declare a class called page, type

class Page
{
}

The class needs some attributes. For this example, set elements that you might want
changed from page to page as attributes of the class. The main contents of the page,
which are a combination of HTML tags and text, are called $content.You can declare
the content with the following line of code within the class definition:

public $content;
You can also set attributes to store the page’s title. You will probably want to change this

title to clearly show what particular page the visitor is looking at. Rather than have
blank titles, you can provide a default title with the following declaration:

public $title = "TLA Consulting Pty Ltd";
Most commercial web pages include metatags to help search engines index them.To be

useful, metatags should probably change from page to page. Again, you can provide a
default value:

public $keywords = "TLA Consulting, Three Letter Abbreviation,
some of my best friends are search engines";
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The navigation buttons shown on the original page in Figure 5.2 (see the preceding
chapter) should probably be kept the same from page to page to avoid confusing people,
but to change them easily, you can make them an attribute, too. Because the number of
buttons might be variable, you can use an array and store both the text for the button
and the URL it should point to:

public $buttons = array( "Home" => "home.php",
"Contact" => "contact.php",
"Services" => "services.php",
"Site Map" => "map.php"
);

To provide some functionality, the class also needs operations. You can start by providing
accessor functions to set and get the values of the attributes you defined:

public function __ set($name, Svalue)
{
Sthis->$name = $value;

}

The __set () function does not contain error checking (for brevity), but this capability
can be easily added later, as required. Because it is unlikely that you will be requesting
any of these values from outside the class, you can elect not to provide a __get () func-
tion, as done here.

The main purpose of this class is to display a page of HTML, so you need a function.
We called ours Display (), and it is as follows:

public function Display()

{
echo "<html>\n<head>\n";
Sthis -> DisplayTitle();
S$this -> DisplayKeywords() ;
Sthis -> DisplayStyles();
echo "</head>\n<body>\n";
Sthis -> DisplayHeader();
Sthis -> DisplayMenu ($this->buttons);
echo $this->content;
$this -> DisplayFooter();
echo "</body>\n</html>\n";}

The function includes a few simple echo statements to display HTML but mainly con-
sists of calls to other functions in the class. As you have probably guessed from their
names, these other functions display parts of the page.

Breaking up functions like this is not compulsory. All these separate functions might
simply have been combined into one big function. We separated them out for a number
of reasons.
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Each function should have a defined task to perform. The simpler this task is, the easi-
er writing and testing the function will be. Don’t go too far; if you break up your pro-
gram into too many small units, it might be hard to read.

Using inheritance, you can override operations.You can replace one large Display ()
function, but it is unlikely that you will want to change the way the entire page is dis-
played. It will be much better to break up the display functionality into a few self-
contained tasks and be able to override only the parts that you want to change.

This Display () function calls DisplayTitle(), DisplayKeywords (),
DisplayStyles(),DisplayHeader(),DisplayMenu(),and DisplayFooterO.TTﬁsIneans
that you need to define these operations.You can write operations or functions in this
logical order, calling the operation or function before the actual code for the function. In
many other languages, you need to write the function or operation before it can be
called. Most of the operations are fairly simple and need to display some HTML and
perhaps the contents of the attributes.

Listing 6.1 shows the complete class, saved as page.inc to include or require into
other files.

Listing 6.1 page.inc— The Page Class Provides an Easy and Flexible Way to Create
TLA Pages

<?php
class Page
{
// class Page's attributes
public S$Scontent;
public $title = "TLA Consulting Pty Ltd";
public Skeywords = "TLA Consulting, Three Letter Abbreviation,
some of my best friends are search engines";
public S$buttons = array ("Home" => "home.php",
"Contact" => "contact.php",
"Services" => "services.php",
"Site Map" => "map.php"
)

// class Page's operations
public function __ set($name, $value)
{

Sthis->$name = S$value;

public function Display()

{
echo "<html>\n<head>\n";
Sthis -> DisplayTitle();
Sthis -> DisplayKeywords () ;
Sthis -> DisplayStyles();
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Listing 6.1 Continued

echo "</head>\n<body>\n";

Sthis -> DisplayHeader();

$this -> DisplayMenu($this->buttons);
echo $this->content;

Sthis -> DisplayFooter();

echo "</body>\n</html>\n";

public function DisplayTitle()

{

echo "<title>".Sthis->title."</title>";

public function DisplayKeywords ()

echo "<meta name=\"keywords\"
content=\"".Sthis->keywords."\"/>";

public function DisplayStyles()

{

?>

<style>

hl {
color:white; font-size:24pt; text-align:center;
font-family:arial, sans-serif

}
.menu {
color:white; font-size:12pt; text-align:center;
font-family:arial, sans-serif; font-weight:bold
}
td {
background:black
}
p {
color:black; font-size:12pt; text-align:justify;
font-family:arial, sans-serif
}
p.foot {
color:white; font-size:9pt; text-align:center;
font-family:arial, sans-serif; font-weight:bold
}

a:link,a:visited,a:active {
color:white
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Listing 6.1 Continued

</style>
<?php
}

public function DisplayHeader ()
{
?>
<table width="100%" cellpadding="12"
cellspacing="0" border="0">
<tr bgcolor ="black">
<td align ="left"><img src = "logo.gif" /></td>
<td>
<h1>TLA Consulting Pty Ltd</hl>
</td>
<td align ="right"><img src = "logo.gif" /></td>
</tr>
</table>
<?php
}

public function DisplayMenu ($buttons)

{
echo "<table width=\"100%\" bgcolor=\"white\"
cellpadding=\"4\" cellspacing=\"4\">\n";
echo "<tr>\n";
//calculate button size
Swidth = 100/count (Sbuttons) ;
while (list($Sname, $url) = each($buttons)) {
$this -> DisplayButton($width, $name, Surl,
1$this->IsURLCurrentPage ($url)) ;
}
echo "</tr>\n";
echo "</table>\n";
}

public function IsURLCurrentPage ($url)

{
if (strpos (S_SERVER['PHP_SELF'], Surl )==false)
{
return false;
}
else

{
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Listing 6.1 Continued

return true;

public function
DisplayButton (Swidth, $Sname, Surl, Sactive = true)

if (Sactive) {
echo "<td width = \"".Swidth."%\">
<a href=\"".Surl."\">
<img src=\"s-logo.gif\" alt=\"".Sname."\" border=\"0\" /></a>
<a href=\"".Surl."\"><span class=\"menu\">".$name."</span></a>
</td>";
} else {
echo "<td width=\"".S$width."%\">
<img src=\"side-logo.gif\">
<span class=\"menu\">".S$name. "</span>
</td>";

public function DisplayFooter ()
{
?>
<table width="100%" bgcolor="black" cellpadding="12" border="0">
<tr>
<td>
<p class="foot">&copy; TLA Consulting Pty Ltd.</p>
<p class="foot">Please see our <a href ="">legal
information page</a></p>
</td>
</tr>
</table>
<?php
}

?>

When reading this class, note that DisplayStyles (), DisplayHeader (), and
DisplayFooter () need to display a large block of static HTML, with no PHP process-
ing. Therefore, you simply use an end PHP tag (?>), type your HTML, and then re-enter
PHP with an open PHP tag (<?php) while inside the functions.

Two other operations are defined in this class. The operation DisplayButton() out-
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puts a single menu button. If the button is to point to the page you are on, you display
an inactive button instead, which looks slightly different and does not link anywhere.
This way, you can keep the page layout consistent and provide visitors with a visual
location.

The operation IsURLCurrentPage () determines whether the URL for a button
points to the current page.You can use several techniques to discover this information.
Here, you use the string function strpos () to see whether the URL given is contained
in one of the server set variables. The statement strpos( $_SERVER['PHP_SELF'], $url )
returns a number if the string in $url is inside the superglobal variable
$_SERVER['PHP_SELF'] or false if it is not.

To use this Page class, you need to include page.inc in a script and call Display().

The code in Listing 6.2 creates TLA Consulting’s home page and gives output similar
to that previously generated in Figure 5.2.The code in Listing 6.2 does the following:

1. Uses require to include the contents of page.inc, which contains the definition
of the class page.

Creates an instance of the class Page. The instance is called $homepage.

Sets the content, consisting of some text and HTML tags to appear in the page.
(This implicitly invokes the __set () method.)

4. Calls the operation Display () within the object $homepage to cause the page to
be displayed in the visitor’s browser.

Listing 6.2 home.php—This Home Page Uses the Page Class to Do Most of the Work
Involved in Generating the Page

<?php
require ("page.inc");

Shomepage = new Page();

Shomepage->content ="<p>Welcome to the home of TLA Consulting.
Please take some time to get to know us.</p>
<p>We specialize in serving your business needs
and hope to hear from you soon.</p>";

Shomepage->Display () ;

?>

You can see in Listing 6.2 that you need to do very little work to generate new pages
using this Page class. Using the class in this way means that all your pages need to be
very similar.

If you want some sections of the site to use a variant of the standard page, you can
simply copy page.inc to a new file called page2.inc and make some changes. This
means that every time you update or fix parts of page.inc, you need to remember to
make the same changes to page2.inc.

A better course of action is to use inheritance to create a new class that inherits most
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of its functionality from Page but overrides the parts that need to be different. For the
TLA site, require that the services page include a second navigation bar. The script
shown in Listing 6.3 does this by creating a new class called ServicesPage that inherits
from page.You provide a new array called $row2buttons that contains the buttons and
links you want in the second row. Because you want this class to behave in mostly the
same ways, you override only the part you want changed: the Display () operation.

Listing 6.3 services.php— The Services Page Inherits from the Page Class but
Overrides Display () to Alter the Output

<?php
require ("page.inc");

class ServicesPage extends Page
{
private $Srow2buttons = array(

"Re-engineering" => "reengineering.php",
"Standards Compliance" => "standards.php",
"Buzzword Compliance" => "buzzword.php",
"Mission Statements" => "mission.php"
);

public function Display()
{
echo "<html>\n<head>\n";
Sthis -> DisplayTitle();
Sthis -> DisplayKeywords () ;
Sthis -> DisplayStyles();
echo "</head>\n<body>\n";
Sthis -> DisplayHeader();
$this -> DisplayMenu($Sthis->buttons);
Sthis -> DisplayMenu ($this->row2buttons) ;
echo $this->content;
Sthis -> DisplayFooter();
echo "</body>\n</html>\n";

$services = new ServicesPage();

Sservices -> content ="<p>At TLA Consulting, we offer a number

of services. Perhaps the productivity of your employees would
improve if we re-engineered your business. Maybe all your business
needs is a fresh mission statement, or a new batch of
buzzwords.</p>";

$services -> Display();
?>
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The overriding Display () is similar but contains one extra line:

$this -> DisplayMenu ($this->row2buttons) ;

This line calls DisplayMenu() a second time and creates a second menu bar.

Outside the class definition, you create an instance of the ServicesPage class, set the
values for which you want nondefault values, and call pisplay ().

As you can see, Figure 6.2 shows a new variant of the standard page.You needed to
write new code only for the parts that were different.

History Bookmarks Tools Help

2} | https/localhost/phpmysqlée/chapterd6/services.php [~[&]

O TLA Consulting Pty Ltd O

(1] ds OB (1]
Compliance Compliance 155

At TLA Consulting, we offer a number of services. Perhaps the productivity of your
employees would improve if we re-engineered your business. Maybe all your business
needs is a fresh mission statement, or a new batch of buzzwords.

LA Consulting Pty Ltd

Please see our legal information page

Done

Figure 6.2 The services page is created using inheritance to reuse most of
the standard page.

Creating pages via PHP classes has obvious advantages. With a class to do most of the
work for you, you need to do less work to create a new page.You can update all your
pages at once by simply updating the class. Using inheritance, you can derive different
versions of the class from the original without compromising the advantages.

As with most things in life, these advantages do not come without cost. Creating
pages from a script requires more computer processor effort than simply loading a static
HTML page from disk and sending it to a browser. On a busy site, this will be impor-
tant, and you should make an effort to either use static HTML pages or cache the out-
put of your scripts where possible to reduce the load on the server.

Understanding Advanced Object-Oriented
Functionality in PHP

In the following sections, we discuss PHP’s advanced OO features.

183



184

Chapter 6 Object-Oriented PHP

Using Per-Class Constants

PHP allows for per-class constants. This constant can be used without your needing to
instantiate the class, as in this example:

<?php
class Math {
const pi = 3.14159;
}
echo " Math::pi = ".Math::pi."\n";

?>

You can access the per-class constant by using the :: operator to specify the class the
constant belongs to, as done in this example.

Implementing Static Methods

PHP allows the use of the static keyword. It is applied to methods to allow them to be
called without instantiating the class. This is the method equivalent of the per-class constant
idea. For example, consider the Math class created in the preceding section.You could add a
squared () function to it and invoke it without instantiating the class as follows:

class Math
{
static function squared($input)
{
return $input*$input;
}
}
echo Math::squared(8);

Note that you cannot use the this keyword inside a static method because there may be
no object instance to refer to.

Checking Class Type and Type Hinting

The instanceof keyword allows you to check the type of an object.You can check
whether an object is an instance of a particular class, whether it inherits from a class, or
whether it implements an interface. The instanceof keyword is effectively a conditional
operator. For instance, with the previous examples in which you implemented class B as
a subclass of class a, then

(Sb instanceof B) would be true.
($b instanceof A) would be true.
($b instanceof Displayable) would be false.

All these examples assume that 2, B, and Displayable are in the current scope; other-
wise, an error will be triggered.
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Additionally, you can use class fype hinting. Normally, when you pass a parameter to a
function in PHP, you do not pass the type of that parameter. With class type hinting, you
can specify the type of class that ought to be passed in, and if that is not the type actually
passed in, an error will be triggered. The type checking is equivalent to instanceof. For
example, consider the following function:

function check_hint (B $someclass)
{

/]
}

This example suggests that $someclass needs to be an instance of class B. If you then
pass in an instance of class A as

check_hint ($a) ;

you will get the following fatal error:

Fatal error: Argument 1 must be an instance of B

Note that if you had hinted a and passed in an instance of B, no error would have
occurred because B inherits from A.

Late Static Bindings

Introduced in PHP 5.3, late static bindings allow references to the called class within the
context of a static inheritance; parent classes can use static methods overridden by child
classes. The following basic example from the PHP Manual shows a late static binding
in action:

<?php
class A {
public static function who() {
echo _ CLASS__;
}
public static function test() {
static::who(); // Here comes Late Static Bindings
}
}

class B extends A {
public static function who() {
echo __CLASS__;
}
}

B::test();
?>

The above example will output:

B

Allowing references to classes called at runtime, regardless if they have been overridden,
brings additional object functionality to your classes.

185



186

Chapter 6 Object-Oriented PHP

For more information and examples of late static bindings, please see the PHP
Manual at http://www.php.net/manual/en/language.oop5.late-static-bindings.php.

Cloning Objects

The clone keyword, which allows you to copy an existing object, can also be used in
PHP. For example,

$c = clone $b;

creates a copy of object $b of the same class, with the same attribute values.

You can also change this behavior. If you need nondefault behavior from clone, you
need to create a method in the base class called __clone (). This method is similar to a
constructor or destructor in that you do not call it directly. It is invoked when the clone
keyword is used as shown here. Within the __clone () method, you can then define
exactly the copying behavior that you want.

The nice thing about __clone () is that it will be called after an exact copy has been
made using the default behavior, so at that stage you are able to change only the things
you want to change.

The most common functionality to add to __clone() is code to ensure that attrib-
utes of the class that are handled as references are copied correctly. If you set out to
clone a class that contains a reference to an object, you are probably expecting a second
copy of that object rather than a second reference to the same one, so it would make
sense to add this to __clone().

You may also choose to change nothing but perform some other action, such as
updating an underlying database record relating to the class.

Using Abstract Classes
PHP offers abstract classes, which cannot be instantiated, as well as abstract methods,
which provide the signature for a method but no implementation. For instance:

abstract operationX(Sparaml, Sparam2);
Any class that contains abstract methods must itself be abstract, as shown in this example:

abstract class A

{

abstract function operationX(Sparaml, S$param2);

}

The main use of abstract methods and classes is in a complex class hierarchy where you
want to make sure each subclass contains and overrides some particular method; this can
also be done with an interface.

Overloading Methods with __call ()

We previously looked at a number of class methods with special meanings whose names

begin with a double underscore (__), such as __get (), __set (), __construct(), and
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__destruct ().Another example is the method __call (), which is used in PHP to
implement method overloading.

Method overloading is common in many object-oriented languages but is not as use-
ful in PHP because you tend to use flexible types and the (easy-to-implement) optional
function parameters instead.

To use it, you implement a __call() method, as in this example:

public function _call ($method, $p)
{

if (Smethod == "display") {
if (is_object($pl0]1)) {
$this->displayObject (Sp[0]);
} else if (is_array($pl0])) {

Sthis->displayArray ($pl(0]);
} else {
$this->displayScalar (Sp(0]);

}

The __call() method should take two parameters. The first contains the name of the
method being invoked, and the second contains an array of the parameters passed to that
method.You can then decide for yourself which underlying method to call. In this case,
if an object is passed to method display (), you call the underlying displayobject ()
method; if an array is passed, you call displayarray ();and if something else is passed,
you,cﬂldisplayScalar(L

To invoke this code, you would first instantiate the class containing this _ call()
method (name it overload) and then invoke the display () method, as in this example:

Sov = new overload;
Sov->display(array (1, 2, 3));
Sov->display('cat"');

The first call to display () invokes displayArray (), and the second invokes
displayScalar().

Note that you do not need any underlying implementation of the display () method
for this code to work.

Using _ _autoload()

Another of the special functions in PHP is __autoload(). It is not a class method but a
standalone function; that is, you declare it outside any class declaration. If you implement it,
it will be automatically called when you attempt to instantiate a class that has not been
declared.
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The main use of __autoload() is to try to include or require any files needed to
instantiate the required class. Consider this example:

function __autoload($name)
{
include_once S$name.".php";}

This implementation tries to include a file with the same name as the class.

Implementing Iterators and Iteration

One clever feature of the object-oriented engine in PHP is that you can use a
foreach () loop to iterate through the attributes of an object as you would an array.
Here’s an example:

class myClass
{
public Sa = "5";
public $b = "7";
public $c = "9";
}
$x = new myClass;
foreach ($x as S$Sattribute) {
echo Sattribute."<br />";

}

(At the time of writing, the PHP manual suggests that you need to implement the
empty interface Traversable for the foreach interface to work, but doing so causes a
fatal error. Not implementing it seems to work just fine, though.)

If you need more sophisticated behavior than this, you can implement an iterator. To
do this, you make the class that you want to iterate over implement the
IteratorAggregate interface and give it a method called getIterator that returns an
instance of the iterator class. That class must implement the Iterator interface, which
has a series of methods that must be implemented. An example of a class and iterator is
shown in Listing 6.4.

Listing 6.4 iterator.php— A Sample Base Class and Iterator Class

<?php
class ObjectIterator implements Iterator {

private $obj;
private $count;
private ScurrentIndex;

function __construct ($obj)
{
$this->obj = $obj;
Sthis->count = count ($this->obj->data);
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Listing 6.4 Continued

function rewind()
{
$this->currentIndex = 0;
}
function valid()
{
return S$this->currentIndex < $this->count;
}
function key ()
{
return $this->currentIndex;
}
function current()
{
return $this->obj->datal[$this->currentIndex];
}
function next ()
{

Sthis->currentIndex++;

class Object implements IteratorAggregate
{
public Sdata = array();

function __ construct($in)

{
$this->data = $in;

function getIterator ()
{
return new ObjectIterator ($this);

SmyObject = new Object (array(2, 4, 6, 8, 10));

SmyIterator = $myObject->getIterator();
for ($SmyIterator->rewind(); S$SmylIterator->valid(); SmyIterator->next())
{

Skey = SmyIterator->key();

S$value = SmyIterator->current();

echo Skey." => ".Svalue."<br />";}

?>
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The ObjectIterator class has a set of functions as required by the Iterator interface:

= The constructor is not required but is obviously a good place to set up values for
the number of items you plan to iterate over and a link to the current data item.

= The rewind () function should set the internal data pointer back to the beginning

of the data.

= The valid() function should tell you whether more data still exists at the current
location of the data pointer.

= The key() function should return the value of the data pointer.
= The value() function should return the value stored at the current data pointer.

= The next () function should move the data pointer along in the data.

The reason for using an iterator class like this is that the interface to the data will not
change even if the underlying implementation changes. In this example, the
IteratorAggregate class is a simple array. If you decide to change it to a hash table or
linked list, you could still use a standard Iterator to traverse it, although the Iterator
code would change.

Converting Your Classes to Strings

If you implement a function called __toString() in your class, it will be called when
you try to print the class, as in this example:

Sp = new Printable;
echo $p;

Whatever the __tostring() function returns will be printed by echo.You might, for
instance, implement it as follows:

class Printable
{
public Stestone;
public Stesttwo;
public function __ toString()
{
return (var_export ($this, TRUE)) ;

}

(The var_export () function prints out all the attribute values in the class.)

Using the Reflection API

PHP’s object-oriented features also include the reflection API Reflection is the ability to
interrogate existing classes and objects to find out about their structure and contents.
This capability can be useful when you are interfacing to unknown or undocumented
classes, such as when interfacing with encoded PHP scripts.

The API is extremely complex, but we will look at a simple example to give you
some idea of what it can be used for. Consider the page class defined in this chapter, for
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example. You can get all the information about this class from the Reflection API, as
shown in Listing 6.5.

Listing 6.5 reflection.php—Displays Information About the Page Class

<?php

require_once("page.inc");

$class = new ReflectionClass("Page");
echo "<pre>".$class."</pre>";

?>

Here, you use the __tostring() method of the Reflection class to print out this data.
Note that the <pre> tags are on separate lines so as not to confuse the __toString()
method.

The first screen of output from this code is shown in Figure 6.3.

File Edit View History Bookmarks Tools Help

& - - @ L) 0 [ e phpmysq p tion.php [=[%)

Class [ class Page ] { E
@@ /path/to/the/file/page.inc 2-152

- Constants [0] {
}

- Static properties [0] {
1

I

- Static methods [0] {
}

- Properties [4] {
Property [ public $content ]
Property [ public Stitle ]
Property [ public $keywords ]
Property [ public $buttons ]

- Methods [10] {
Method [ public method _ set ] {
@@ /path/to/the/file/page.inc 16 - 18

- Parameters [2] {
Parameter #0 [ Sname ]
Parameter #1 [ $value ]

¥

}

Method [ public method Display ] {
@@ /patn/to/the/file/page.inc 21 - 33
b

Method [ public method DisplayTitle ] {
@R /path/to/the/file/page.inc 35 - 38
}

Done

Figure 6.3 The output from the reflection API is surprisingly detailed.

Next

The next chapter explains PHP’s exception handling capabilities. Exceptions provide an
elegant mechanism for dealing with runtime errors.
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Error and Exception Handling

IN THIS CHAPTER, WE EXPLAIN THE CONCEPT OF exception handling and the way it is
implemented in PHP. Exceptions provide a unified mechanism for handling errors in an
extensible, maintainable, and object-oriented way.

Key topics covered in this chapter include

= Exception handling concepts

= Exception control structures: try. . .throw. ..catch
= The Exception class

= User-defined exceptions

= Exceptions in Bob’s Auto Parts

= Exceptions and PHP’s other error handling mechanisms

Exception Handling Concepts

The basic idea of exception handling is that code is executed inside what is called a try
block. That’s a section of code that looks like this:

try
{
// code goes here

}

If something goes wrong inside the try block, you can do what is called throwing an
exception. Some languages, such as Java, throw exceptions automatically for you in certain
cases. In PHP, exceptions must be thrown manually. You throw an exception as follows:

throw new Exception('message', code);
The keyword throw triggers the exception handling mechanism. It is a language construct

rather than a function, but you need to pass it a value. It expects to receive an object. In
the simplest case, you can instantiate the built-in Exception class, as done in this example.
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The constructor for this class takes two parameters: a message and a code. They are
intended to represent an error message and an error code number. Both of these param-
eters are optional.

Finally, underneath your try block, you need at least one catch block. A catch block
looks like this:

catch (typehint exception)
{
// handle exception

}

You can have more than one catch block associated with a single try block. Using
more than one would make sense if each catch block is waiting to catch a different type
of exception. For example, if you want to catch exceptions of the Exception class, your
catch block might look like this:

catch (Exception Se)
{
// handle exception

}

The object passed into (and caught by) the catch block is the one passed to (and
thrown by) the throw statement that raised the exception. The exception can be of any
type, but it is good form to use either instances of the Exception class or instances of
your own user-defined exceptions that inherit from the Exception class. (You see how
to define your own exceptions later in the chapter.)

When an exception is raised, PHP looks for a matching catch block. If you have
more than one catch block, the objects passed in to each should be of different types so
that PHP can work out which catch block to fall through to.

One other point to note is that you can raise further exceptions within a catch block.

To make this discussion a bit clearer, let’s look at an example. A simple exception han-
dling example is shown in Listing 7.1.

Listing 7.1 basic_exception.php— Throwing and Catching an Exception

<?php

try {
throw new Exception("A terrible error has occurred", 42);

}

catch (Exception se) {
echo "Exception ". Se->getCode(). ": ". Se->getMessage()."<br />".
" in ". $e->getFile(). " on line ". $e->getLine(). "<br />";

?>




The Exception Class

In Listing 7.1, you can see that we used a number of methods of the Exception class,

which we discuss shortly. The result of running this code is shown in Figure 7.1.

O TR

File Edit View History Bookmarks Tools Help

<@ - - @ 0 (2 |0 htpy/localhost/phpmysqlde/chapter/basic_exception.php [~[&]

Exception 42: A terrible error has occurred
in C:\Program Files\Apache Software Foundation'Apache2.2'htdocs'phpmysqgl4e\chapter07'basic_exception php on line 4

Done

Figure 7.1 This catch block reports the exception error message and notes
where it occurred.

In the sample code, you can see that we raise an exception of class Exception. This built-

in class has methods you can use in the catch block to report a useful error message.

The Exception Class

PHP has a built-in class called Exception. The constructor takes two parameters, as we

discussed previously: an error message and an error code.

In addition to the constructor, this class comes with the following built-in methods:

getCode ()—Returns the code as passed to the constructor

getMessage ()—Returns the message as passed to the constructor
getFile()—Returns the full path to the code file where the exception was raised
getLine ()—Returns the line number in the code file where the exception was
raised

getTrace ()—Returns an array containing a backtrace where the exception was
raised

getTraceAsString ()—Returns the same information as getTrace, formatted as a
string

__tostring ()—Allows you to simply echo an Exception object, giving all the

information from the above methods
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You can see that we used the first four of these methods in Listing 7.1.You could obtain
the same information (plus the backtrace) by executing

echo Se;

A backtrace shows which functions were executing at the time the exception was raised.

User-Defined Exceptions

Instead of instantiating and passing an instance of the base Exception class, you can pass
any other object you like. In most cases, you will extend the Exception class to create
your own exception classes.

You can pass any other object with your throw clause. You may occasionally want to
do this if you are having problems with one particular object and want to pass it through
for debugging purposes.

Most of the time, however, you will extend the base Exception class. The PHP man-
ual provides code that shows the skeleton of the Exception class. This code, taken from
http://us.php.net/manual/en/language.oop5.php, is reproduced in Listing 7.2. Note that
this is not the actual code but represents what you can expect to inherit.

Listing 7.2 Exception class—This Is What You Can Expect to Inherit

<?php
class Exception {
function _ construct (string Smessage=NULL, int $code=0) {
if (func_num_args()) {
Sthis->message = $message;

}
$this->code = $code;
Sthis->file = _ FILE_ ; // of throw clause
Sthis->line = _ LINE_ ; // of throw clause
Sthis->trace = debug_backtrace() ;
Sthis->string = StringFormat ($this);

protected $message = "Unknown exception"; // exception message
protected $code = 0; // user defined exception code

protected $file; // source filename of exception

protected $line; // source line of exception

private S$trace; // backtrace of exception

private $string; // internal only!!

final function getMessage() {
return Sthis->message;

}

final function getCode() {
return $this->code;
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Listing 7.2 Continued

}
final function getFile() {
return S$this->file;
}
final function getTrace() {
return Sthis->trace;
}
final function getTraceAsString() {
return self::TraceFormat ($this);
}
function _toString() {
return $this->string;
}
static private function StringFormat (Exception Sexception) {
// ... a function not available in PHP scripts
// that returns all relevant information as a string
}
static private function TraceFormat (Exception S$exception) {
// ... a function not available in PHP scripts
// that returns the backtrace as a string

The main reason we are looking at this class definition is to note that most of the public
methods are final: That means you cannot override them.You can create your own sub-
class Exceptions, but you cannot change the behavior of the basic methods. Note that
you can override the __tostring() function, so you can change the way the exception
is displayed. You can also add your own methods.

An example of a user-defined Exception class is shown in Listing 7.3.

Listing 7.3 user_defined_exception.php—An Example of a User-Defined
Exception Class

<?php

class myException extends Exception
{
function __ toString()
{
return "<table border=\"1\">
<tr>
<td><strong>Exception ".Sthis->getCode()."
</strong>: ".$this->getMessage()."<br />"."
in ".S$this->getFile()." on line ".S$this->getLine()."
</td>
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Listing 7.3 Continued

</tr>
</table><br />";

try

throw new myException("A terrible error has occurred", 42);
}
catch (myException S$m)
{

echo $m;

?>

In this code, you declare a new exception class, called myException, that extends the
basic Exception class. The difference between this class and the Exception class is that
you override the __toString () method to provide a “pretty” way of printing the
exception. The output from executing this code is shown in Figure 7.2.

File Edit View History Bookmarks Tools Help

@E-r - @ 9 4O ntpsocatnosy chapteri7/user_defined_exception,php =[]

([Exception 42 : A terrible error has occurred
lin C:\Program Files\Apache Software Foundation\Apache2.2\htdocs'phpmysqlde'\chapter07\user_defined exception php'
lon line 20

Done

Figure 7.2 The myException class provides exceptions with
“pretty printing.”



Exceptions in Bob's Auto Parts

This example is fairly simple. In the next section, we look at ways to create different
exceptions to deal with different categories of error.

Exceptions in Bob’s Auto Parts

Chapter 2, “Storing and Retrieving Data,” described how you could store Bob’s order
data in a flat file. You know that file I/O (in fact, any kind of I/O) is one area in pro-
grams where errors often occur. This makes it a good place to apply exception handling.

Looking back at the original code, you can see that three things are likely to go
wrong with writing to the file: the file cannot be opened, a lock cannot be obtained, or
the file cannot be written to. We created an exception class for each of these possibilities.
The code for these exceptions is shown in Listing 7.4.

Listing 7.4 file_exceptions.php—TFile I/0O-Related Exceptions

<?php

class fileOpenException extends Exception
{

function __ toString()

{
return "fileOpenException ". $this->getCode()
": ", Sthis->getMessage()."<br />"." in "
$this->getFile(). " on line ". S$this->getLine()
"<br />";

class fileWriteException extends Exception
{

function __ toString()

{

return "fileWriteException ". $this->getCode ()
": ", Sthis->getMessage()."<br />"." in "
Sthis->getFile(). " on line ". $this->getLine()
"<br />";

class fileLockException extends Exception
{
function __ toString()
{
return "fileLockException ". $this->getCode()
": ". Sthis->getMessage()."<br />"." in "
Sthis->getFile(). " on line ". $this->getLine()
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Listing 7.4 Continued

"<br />";

?>

These Exception subclasses do not do anything particularly interesting. In fact, for the
purpose of this application, you could leave them as empty subclasses or use the provided
Exception class. We have, however, provided a __toString () method for each of the
subclasses that explains what type of exception has occurred.

We rewrote the processorder.php file from Chapter 2 to incorporate the use of
exceptions. The new version is shown in Listing 7.5.

Listing 7.5 processorder.php—Bob’ Order-Processing Script with Exception
Handling Included

<?php

require_once("file_exceptions.php");

// create short variable names
Stiregty = $_POST['tireqgty'l];
Soilgty = $_POST['oilgty'];
Ssparkgty = $_POST]['sparkqgty'];
Saddress = $_POST['address'];

$SDOCUMENT_ROOT = $_SERVER['DOCUMENT_ROOT'];
7>
<html>
<head>
<title>Bob's Auto Parts - Order Results</title>
</head>
<body>
<hl>Bob's Auto Parts</hl>
<h2>0rder Results</h2>
<?php
Sdate = date('H:i, jS F');

echo "<p>Order processed at ".Sdate."</p>";

echo '<p>Your order is as follows: </p>';

Stotalgty = 0;
Stotalgty = Stiregty + Soilgty + $sparkaty;
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Listing 7.5 Continued

echo "Items ordered: ".Stotalgty."<br />";

if( Stotalgty == 0) {
echo "You did not order anything on the previous page!<br />";
} else {
if ( Stiregty > 0 ) {
echo Stiregty." tires<br />";
}
if ( Soilgty > 0 ) {
echo Soilgty." bottles of oil<br />";
}
if ( S$sparkgty > 0 ) {
echo S$sparkgty." spark plugs<br />";

Stotalamount = 0.00;

define('TIREPRICE', 100);
define('OILPRICE', 10);
define('SPARKPRICE', 4);

Stotalamount = $tireqgty * TIREPRICE
+ $oilgty * OILPRICE
+ Ssparkgty * SPARKPRICE;

Stotalamount=number_format ($totalamount, 2, '.', ' ');

echo "<p>Total of order is ".Stotalamount."</p>";
echo "<p>Address to ship to is ".$address."</p>";

Soutputstring = Sdate."\t".Stireqgty." tires \t".Soilgty." oil\t"
.$sparkgty." spark plugs\t\$".S$totalamount
."\t". S$address."\n";

// open file for appending
try
{

if (! (Sfp = @fopen ("$SDOCUMENT ROOT/../orders/orders.txt", 'ab')))

throw new fileOpenException();

if (!flock(sfp, LOCK_EX))
throw new fileLockException();

if (!fwrite($fp, Soutputstring, strlen(Soutputstring)))
throw new fileWriteException();
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Listing 7.5 Continued

flock($fp, LOCK_UN) ;
fclose($fp);
echo "<p>Order written.</p>";
}
catch (fileOpenException $foe)
{
echo "<p><strong>Orders file could not be opened.
Please contact our webmaster for help.</strong></p>";
}
catch (Exception Se)
{
echo "<p><strong>Your order could not be processed at this time.
Please try again later.</strong></p>";

?>
</body>
</html>

You can see that the file I/O section of the script is wrapped in a try block. It is gener-
ally considered good coding practice to have small try blocks and catch the relevant
exceptions at the end of each. This makes your exception handling code easier to write
and maintain because you can see what you are dealing with.

If you cannot open the file, you throw a fileOpenException;if you cannot lock the
file, you throw a fileLockException;and if you cannot write to the file, you throw a
fileWriteException.

Look at the catch blocks. To illustrate a point, we have included only two: one to
handle fileOpenExceptions and one to handle Exceptions. Because the other excep-
tions inherit from Exception, they will be caught by the second catch block. catch
blocks are matched on the same basis as the instanceof operator. This is a good reason
for extending your own exception classes from a single class.

One important warning: If you raise an exception for which you have not written a
matching catch block, PHP will report a fatal error.

Exceptions and PHP’s Other Error Handling
Mechanisms

In addition to the exception handling mechanism discussed in this chapter, PHP has
complex error handling support, which we consider in Chapter 26, “Debugging.” Note
that the process of raising and handling exceptions does not interfere or prevent this
error handling mechanism from operating.

In Listing 7.5, notice how the call to fopen () is still prefaced with the @ error sup-



Next

pression operator. If it fails, PHP will issue a warning that may or may not be reported
or logged depending on the error reporting settings in php. ini. These settings are dis-
cussed at length in Chapter 26, but you need to know that this warning will still be
issued regardless of whether you raise an exception.

Further Reading

Because exception handling is new to PHP, not much has been written on the subject.
However, basic information about exception handling is plentiful. Sun has a good tutori-
al about what exceptions are and why you might want to use them (written from a

Java perspective, of course) at http://java.sun.com/docs/books/tutorial/essential/
exceptions/handling.html.

Next

The next part of the book deals with MySQL. We explain how to create and populate a
MySQL database and then link what you’ve learned to PHP so that you can access your
database from the Web.
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Designing Your Web Database

N OW THAT YOU ARE FAMILIAR WITH THE BASICS of PHP, you can begin looking at
integrating a database into your scripts. As you might recall, Chapter 2, “Storing and
Retrieving Data,” described the advantages of using a relational database instead of a flat
file. They include

= RDBMSs can provide faster access to data than flat files.
= RDBMSs can be easily queried to extract sets of data that fit certain criteria.

= RDBMSs have built-in mechanisms for dealing with concurrent access so that
you, as a programmer, don’t have to worry about it.

= RDBMSs provide random access to your data.

= RDBMSs have built-in privilege systems.

For some concrete examples, using a relational database allows you to quickly and easily
answer queries about where your customers are from, which of your products is selling
the best, or what types of customers spend the most. This information can help you
improve the site to attract and keep more users but would be very difficult to distill from
a flat file.

The database that you will use in this part of the book is MySQL. Before we get into
MySQL specifics in the next chapter, we need to discuss

= Relational database concepts and terminology
= Designing your web database

= Web database architecture

You will learn the following in this part of the book:

= Chapter 9, “Creating Your Web Database,” covers the basic configuration you will
need to connect your MySQL database to the Web. You will learn how to create
users, databases, tables, and indexes, and learn about MySQL’s different storage
engines.
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= Chapter 10, “Working with Your MySQL Database,” explains how to query the
database and add, delete, and update records, all from the command line.

= Chapter 11, “Accessing Your MySQL Database from the Web with PHP,” explains
how to connect PHP and MySQL together so that you can use and administer
your database from a web interface.You will learn two methods of doing this:
using PHP’s MySQL Improved Extension (mysqli) and using the PEAR:DB data-
base abstraction layer.

= Chapter 12, “Advanced MySQL Administration,” covers MySQL administration in
more detail, including details of the privilege system, security, and optimization.

= Chapter 13,“Advanced MySQL Programming,” covers the storage engines in
more detail, including coverage of transactions, full text search, and stored proce-
dures.

Relational Database Concepts

Relational databases are, by far, the most commonly used type of database. They depend
on a sound theoretical basis in relational algebra.You don’t need to understand relational
theory to use a relational database (which is a good thing), but you do need to under-
stand some basic database concepts.

Tables

Relational databases are made up of relations, more commonly called tables. A table is
exactly what it sounds like—a table of data. If you’ve used an electronic spreadsheet,
you’ve already used a table.

Look at the sample table in Figure 8.1. It contains the names and addresses of the
customers of a bookstore named Book-O-Rama.

CUSTOMERS
CustomerID Name Address City
1 Julie Smith 25 Oak Street Airport West
2 Alan Wong 1/47 Haines Avenue Box Hill
3 Michelle Arthur 357 North Road Yarraville

Figure 8.1 Book-O-Rama’s customer details are stored in a table.

The table has a name (Customers); a number of columns, each corresponding to a differ-
ent piece of data; and rows that correspond to individual customers.
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Columns

Each column in the table has a unique name and contains different data. Additionally,
each column has an associated data type. For instance, in the Customers table in
Figure 8.1, you can see that CustomerID is an integer and the other three columns
are strings. Columns are sometimes called fields or attributes.

Rows

Each row in the table represents a different customer. Because of the tabular format, each
row has the same attributes. Rows are also called records or tuples.

Values

Each row consists of a set of individual values that correspond to columns. Each value
must have the data type specified by its column.

Keys

You need to have a way of identifying each specific customer. Names usually aren’t a
very good way of doing this. If you have a common name, you probably understand
why. Consider Julie Smith from the customers table, for example. If you open your tele-
phone directory, you may find too many listings of that name to count.

You could distinguish Julie in several ways. Chances are, she’s the only Julie Smith liv-
ing at her address. Talking about “Julie Smith, of 25 Oak Street, Airport West™ is pretty
cumbersome and sounds too much like legalese. It also requires using more than one
column in the table.

What we have done in this example, and what you will likely do in your applications,
is assign a unique CustomerID. This is the same principle that leads to your having a
unique bank account number or club membership number. It makes storing your details
in a database easier. An artificially assigned identification number can be guaranteed to be
unique. Few pieces of real information, even if used in combination, have this property.

The identifying column in a table is called the key or the primary key. A key can also
consist of multiple columns. If, for example, you choose to refer to Julie as “Julie Smith,
of 25 Oak Street, Airport West,” the key would consist of the Name, Address, and City
columns and could not be guaranteed to be unique.

Databases usually consist of multiple tables and use a key as a reference from one table
to another. Figure 8.2 shows a second table added to the database. This one stores orders
placed by customers. Each row in the orders table represents a single order, placed by a
single customer. You know who the customer is because you store her customerID.You
can look at the order with orderID 2, for example, and see that the customer with
CustomerID 1 placed it. If you then look at the customers table, you can see that
CustomerID 1 refers to Julie Smith.
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CUSTOMERS
CustomerlD Name Address City
1 Julie Smith 25 Oak Street Airport West
2 Alan Wong 1/47 Haines Avenue Box Hill
3 Michelle Arthur 357 North Road Yarraville
ORDERS
OrderID CustomerID Amount Date
1 3 27.50 02-Apr--2007
2 1 12.99 15-Apr-2007
3 2 74.00 19-Apr-2007
4 3 6.99 01-May-2007

Figure 8.2 Each order in the Orders table refers to a customer from the
Customers table.

The relational database term for this relationship is foreign key. CustomerID is the primary
key in customers, but when it appears in another table, such as orders, it is referred to
as a foreign key.

You might wonder why we chose to have two separate tables. Why not just store
Julie’s address in the orders table? We explore this issue in more detail in the next
section.

Schemas

The complete set of table designs for a database is called the database schema. It is akin to
a blueprint for the database. A schema should show the tables along with their columns,
and the primary key of each table and any foreign keys. A schema does not include any
data, but you might want to show sample data with your schema to explain what it is
for. The schema can be shown in informal diagrams as we have done, in entity relationship
diagrams (which are not covered in this book), or in a text form, such as

Customers (CustomerID, Name, Address, City)
Orders (OrderID, CustomerID, Amount, Date)

Underlined terms in the schema are primary keys in the relation in which they are
underlined. Italic terms are foreign keys in the relation in which they appear italic.
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Relationships

Foreign keys represent a relationship between data in two tables. For example, the link
from Orders to Customers represents a relationship between a row in the orders table
and a row in the Customers table.

Three basic kinds of relationships exist in a relational database. They are classified
according to the number of elements on each side of the relationship. Relationships can
be either one-to-one, one-to-many, or many-to-many.

A one-to-one relationship means that one of each thing is used in the relationship.
For example, if you put addresses in a separate table from Customers, they would have a
one-to-one relationship between them.You could have a foreign key from addresses to
Customers or the other way around (both are not required).

In a one-to-many relationship, one row in one table is linked to many rows in anoth-
er table. In this example, one Customer might place many orders. In these relationships,
the table that contains the many rows has a foreign key to the table with the one row.
Here, we put the CustomerID into the Order table to show the relationship.

In a many-to-many relationship, many rows in one table are linked to many rows in
another table. For example, if you have two tables, Books and Authors, you might find
that one book was written by two coauthors, each of whom had written other books,
on their own or possibly with other authors. This type of relationship usually gets a table
all to itself, so you might have Books, Authors, and Books_Authors. This third table
would contain only the keys of the other tables as foreign keys in pairs, to show which
authors are involved with which books.

Designing Your Web Database

Knowing when you need a new table and what the key should be can be something of

an art.You can read reams of information about entity relationship diagrams and database
normalization, which are beyond the scope of this book. Most of the time, however, you
can follow a few basic design principles. Let’s consider them in the context of Book-O-

Rama.

Think About the Real-World Objec