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Introduction

PHP4 is the latest incarnation of PHP — the "PHP Hypertext Preprocessor". It's a programming language for building
dynamic, interactive web sites, originally devised by Rasmus Lerdorf way back in 1994. Since then it's been through
a great many changes, and has been adopted by web programmers all around the world. So what exactly is it?

In technical terms, PHP4 is a cross-platform, HTML-embedded, server-side web scripting language. Let's take a
moment to define these terms:
O  Cross-platform

You can run most PHP4 code, without alteration, on computers running many different operating
systems. A PHP4 script that runs on Linux will generally run on Windows as well.

0 HTML-embedded

PHP4 code is written in files containing a mixture of PHP instructions and HTML code.
O  Server-side

The PHP4 programs we write are run on a server — specifically, a web server.
O A web scripting language

We run PHP4 programs via a web browser. We access the web server on which they reside, and this
runs the program, sending any resulting output back to the browser.

This means that we're going to be writing programs that mix PHP4 code and HTML together, using the former to
control and format the latter. We'll then need to put those programs onto a web server to run them. Finally, we're

going to access them from a web browser, which displays the resulting HTML. This means our programs can be

made available for other people to access across the Web, simply by placing them on a public web server.

You're probably already familiar with HTML — "HyperText Markup Language". This is the language used to write
web pages, combining plain text and special tags that tell a browser how to treat that text. We use HTML to describe
how different elements in a web page should be displayed, how pages should be linked, where to put images, and so
on.



Pure HTML documents, for all their versatility, are little more than static arrangements of text and pictures, albeit
nicely presented ones; but the majority of sites you can find on the Web aren't static, but dynamic, even
interactive. They show you a list of sites containing words that you've specified, present you with the latest news,
even greet you by name when you log on. They allow you to interact, and present different web pages according to
your choices.

You can't build a web site like that using raw HTML, and that's where PHP4 comes in. So what sort of things can we
do with it? Well, we can program sites that will:

O  Present data from a wide variety of different sources, such as databases, or files

O Incorporate interactive elements, such as search facilities, message boards, and straw-polls

O  Allow the user to perform actions, such as sending e-mail, or buying something

In other words, PHP4 can be used to write the kind of web sites which anyone familiar with the Web uses every day.
From e-commerce sites, to search engines, to information portals, most major web sites on the Internet incorporate
some or all of these sorts of programming. In the course of this book, we'll be using it to build, among other things:

O A browser-based text editor, which lets us create and edit files on the web server from our web
browser

O A web site for a shopping mall, which allows us to search for stores which sell a certain item, and
displays the stores on a map

O  An online word game

0O A directory-based web search engine, which allows people to search all the web sites in the
directory, or find web sites by navigating through a hierarchical topic structure

0O A mailing-list service, which allows users to subscribe to different mailing lists, and allows the list
administrators to then send out e-mails to the subscribers

So, PHP4 can be used for a diverse range of applications, from utilities like the text editor, to powerful web sites
such as the shopping mall and directory examples. In this book, we're going to try and equip you with the necessary

knowledge to build any kind of web site you want using PHP4. You'll learn some useful coding techniques along the
way, and we'll hopefully give you some ideas that you can incorporate into your own applications.

Why PHP4?

One of the best things about PHP4 is that it is supported by a large number of Internet Service Providers (ISPs),
which means that once you've written an application in PHP4, you can easily put it on the Web for anyone to use.

You can find a list of ISPs who can help you with hosting PHP-based websites at http://hosts.php.net/.

The Prompt

When we start looking at databases in Chapter 11, we'll be introducing the MySQL database manager, and making
extensive use of its command line interface. If you're primarily using your computer in a



graphical environment like Windows or X, you may not be familiar with using the command line interface, or
"shell". Before these graphical environments came into common use, users had to start a new program not by finding
its icon and clicking on it, but by typing its name. The "shell" is the program that takes the name from you — the
"shell prompt" (or just "prompt") refers specifically to the text that prompts you to enter a new program name, and
more generally to working with the shell instead of using a graphical interface. Some people still find working with
the shell much easier, and many sophisticated shells have been developed to simplify common tasks.

To get to a prompt in Windows, look for Command Prompt or DOS Prompt in the Start Menu. UNIX users
should look for a program called something like consol e, t er mi nal ,konsol e,xtermeterm orkterm
You'll then usually be faced with a black screen with a small amount of text on it that says various things like:

$

%
C\>
#
bash$

For the purposes of this book, however, we'll use a prompt that looks like this:
>
We'll show text for you to enter in bold, and the text the computer generates in a lighter typeface, like this:

> nysql show

What Do | Need To Use This Book?

We will be focusing on using PHP4 on Windows and UNIX platforms. As we shall see in the first chapter, we can
install it on Windows 95 and 98, and NT and 2000. It will also run on virtually any flavor of UNIX, although our
instructions only detail installation from RPM files.

As well as the actual PHP4 libraries, you'll need a text editor to create and edit your scripts. We'll look at a number
of options in Chapter 1.

You'll need a web server. Apache is a good bet on UNIX machines — it's included in most Linux distributions, and
you can obtain it from http://www.apache.org. Windows users can also use Apache, or alternatively Microsoft's
Personal Web Server (for 95 and 98) or Internet Information Server (for NT and 2000). Chapter 1 explains how to
get up and running.

To get the most out of certain chapters, you'll need to have an Internet connection. However, don't panic if you
haven't got one — as long as you have the necessary software installed, you can run most of the examples in the book
on a single machine, acting as both client and server.



PHP4 Resources

Your first stop for information should be the official PHP site, which you can find at www.php.net. This not only
features news, downloads, and complete documentation (including user feedback), but it also features a complete
searchable index of all the above.

PHP4 is based on the Zend scripting engine, owned by Zend Technologies, whose site can be found at
www.zend.com. Here you'll find information specific to PHP4, as well as articles, case studies, and news about the
different uses PHP4 is currently being put to in business environments.

Another very useful resource is the www.phpbuilder.com site, a community-driven forum for PHP programmers.

It's a good place for useful tips and tutorials, and generally finding out what's happening in the PHP programming
community.

Conventions

We have used various styles of text and layout in the book to help differentiate between different kinds of
information. Here are examples of the styles we use and an explanation of what they mean:

Try It Out — A 'Try It Out' Example

'"Try It Out' is our way of presenting a practical example.

How It Works

Then the 'How It Works' section explains what's going on.

Advice, hints and background information come in an indented, italicized font like this.

Important bits of information that you shouldn't ignore come in boxes like this!

O Important Words are in a bold typeface.

O Words that appear on the screen in menus like the File or Window menu are in a similar
font to that which you see on screen.

O Keys that you press on the keyboard, like Ctl and Enter, are in italics.

Code is presented in two formats. If it's a word that we're talking about in the text, for example, when discussing the
f open() function, it's in a distinctive font. If it's a block of code that you can type in as a program and run, then
it's shown in a gray box like this:

$fp = fopen("./data.txt", "r");



Sometimes you'll see code in a mixture of styles, like this:

$fp = fopen("./data.txt", "r");
if(!$fp) die ("Cannot open the file");

This is meant to draw your attention to code that's new, or relevant to the surrounding discussion (in the gray box),
whilst showing it in the context of the code you've seen before (on the white background).

Where we show text to be entered at a command prompt, this will be shown as follows:
> nysql show

Any output will be shown in the same font, only lighter:

. +
| Dat abases |
Fom e e +
| nysal I
| test |
Fomm e e +

Downloading the Source Code

As you work through the examples in this book, you might decide that you prefer to type all the code in by hand.
Many readers prefer this because it's a good way to get familiar with the coding techniques that are being used.

Whether you want to type the code in or not, we have made all the source code for this book available at our web
site, at the following address:

http://www.wrox.com

If you're one of those readers who likes to type in the code, you can use our files to check the results you should be
getting — they should be your first stop if you think you might have typed in an error. If you're one of those readers
who doesn't like typing, then downloading the source code from our web site is a must! Either way, it'll help you
with updates and debugging.

Support & Errata

One of the most irritating things about any programming book is when you find that bit of code that you've just spent
an hour typing out simply doesn't work. You check it a hundred times to see if you've set it up correctly and then you
notice the spelling mistake in the variable name on the book page. Of course, you can blame the authors for not
taking enough care and testing the code, the editors for not doing their job properly, or the proofreaders for not being
eagle-eyed enough, but this doesn't get around the fact that mistakes do happen.

We try hard to ensure no mistakes sneak out into the real world, but we can't promise that this book is 100% error
free. What we can do is offer the next best thing by providing you with immediate support and feedback from
experts who have worked on the book and try to ensure that future editions eliminate these gremlins. We also now
commit to supporting you not just while you read the book, but once you start developing applications as well
through our online forums where you can put your questions to the authors, reviewers, and fellow industry
professionals.



In this section we'll look at how to:

O  Enroll in the peer to peer forums at p2p. wr 0X. com
O  Post and check for errata on our main site, WWW. Wr OX. COM

0O  e-mail technical support a query or feedback on our books in general

Between these three support procedures, you should get an answer to your problem in no time at all.

Online Forums at p2p.wrox.com

Join the PHP mailing list for author and peer support. Our system provides Programmer to Programmer™
support on mailing lists, forums and newsgroups all in addition to our one-to-one e-mail system, which we'll look at
in a minute. Be confident that your query is not just being examined by a support professional, but by the many
Wrox authors and other industry experts present on our mailing lists.

Checking the Errata Online at www.wrox.com

The following section will take you step by step through the process of posting errata to our web site to get that help.
The sections that follow, therefore, are:

O  Wrox Developer's Membership

O  Finding a list of existing errata on the web site

O  Adding your own errata to the existing list

O  What happens to your errata once you've posted it (why doesn't it appear immediately)?

There is also a section covering how to e-mail a question for technical support. This comprises:

O  What your e-mail should include

O  What happens to your e-mail once it has been received by us

So that you only need view information relevant to yourself, we ask that you register as a Wrox Developer Member.
This is a quick and easy process, that will save you time in the long-run. If you are already a member, just update
membership to include this book.

Wrox Developer's Membership

To get your FREE Wrox Developer's Membership click on Membership in the top navigation bar of our home site
— http://www.wrox.com. This is shown in the screenshot on the opposite page:
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On the next screen, select New User. This will display a form. Fill in the details on the form and submit the details
using the Register button at the bottom. Before you can say "The best read books come in Wrox Red" you will get
the following screen:
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Type in your password once again and click Log On. The following page allows you to change your details if you
need to, but now you're logged on, you have access to all the source code downloads and errata for the entire Wrox

range of books.

Finding Errata on

the Web Site

Before you send in a query, you might be able to save time by finding the answer to your problem on our web site:

http:\\www.wrox.com.

Each book we publish has its own page and its own errata sheet. You can get to any book's page by clicking on

Support from the top navigation bar.

Halfway down the main support page is a drop down box called Title Support. Simply scroll down the list until you

see Beginning PHP4. Select it and then hit Errata.

|Eleg\nning FHF4

(e

This will take you to the errata page for the book. Select the criteria by which you want to view the errata, and click
the Apply criteria button. This will provide you with links to specific errata. For an initial search, you are advised to
view the errata by page numbers. If you have looked for an error previously, then you may wish to limit your search
using dates. We update these pages daily to ensure that you have the latest information on bugs and errors.
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Adding Errata and Obtaining e-Mail Support

If you wish to point out errata to put up on the website, or directly query a problem in the book page with an expert
who knows the book in detail then e-mail support@wrox.com with the title of the book and the last four
numbers of the ISBN in the subject field. A typical e-mail should include the following things:

The book title, last four digits of the ISBN, and page number of the problem in the Subject field.

Your name, contact info, and the problem in the body of the message.

We won't send you junk mail. We need the details to save your time and ours. If we need to replace a disk or CD
we'll be able to get it to you straight away. When you send an e-mail it will go through the following chain of

support:

Customer Support

Your message is delivered to one of our customer support staff who are the first people to read it. They have files on

most frequently asked questions and will answer anything general immediately. They answer general questions
about the book and the web site.

Editorial

Deeper queries are forwarded to the technical editor team responsible for that book. They have experience with the
programming language or particular product and are able to answer detailed technical questions on the subject. Once
an issue has been resolved, the editor can post any errata which have been discovered to the web site.



The Authors

Finally, in the unlikely event that the editor can't answer your problem, s/he will forward the request to the author.
We try to protect the authors' time, since they are busy professionals with wide ranging commitments. However, we
are quite happy to forward specific requests to them. All Wrox authors help with the support on their books. They'll
mail the customer and the editor with their response, and again all readers should benefit.

What We Can't Answer

H
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Obviously with an ever-growing range of books and an ever-changing technology base, there is an increasing volume of
data requiring support. While we endeavor to answer all questions about the book, we can't answer bugs in your own
programs that you've adapted from our code. So, while you might have loved the chapters on file handling, don't expect too
much sympathy if you cripple your company with a routine which deletes the contents of your hard drive. But do tell us if
you're especially pleased with a routine you developed with our help.

ow to Tell Us Exactly What You Think

We understand that errors can destroy the enjoyment of a book and can cause many wasted and frustrated hours, so
we seek to minimize the distress that they can cause.

You might just wish to tell us how much you liked or loathed the book in question, or you might have ideas about
how this whole process could be improved. In which case you should e-mail feedback@wrox.com. You'll
always find a sympathetic ear, no matter what the problem is. Above all you should remember that we do care about
what you have to say and we will do our utmost to act upon it.
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Installation

To run the code in this book you will need at least the following software:

Server software
O A PHP-compatible web server

0 PHP4

O  For most of the examples from Chapter 11 onwards, a relational database system

Client software

O A web browser

O A text editor, such as Notepad, Emacs, vi, BBEdit, and so on.

You can run all of these programs on the same computer for development purposes. If you have access to
several networked computers, you may want to install all of your server software on one (typically either a
UNIX or Windows NT/2000 computer), and use another networked computer as your client machine. For the
purposes of this book, we will generally assume you are running all of the software on a single computer. This
is the configuration used by most web developers.

Don't panic if you don't have a web server. Most people don't. In this first chapter, we're going to explain how
to set up a web server on an ordinary desktop PC. You'll be able to run your PHP4 programs on either a UNIX
machine (we'll use Linux — you could use FreeBSD, or Solaris) or a Windows box (Windows 95, 98, NT or
2000), so we'll explain how to install a popular web server on each of these platforms.

In case you're worried, a computer doesn't need to be attached to the Internet, or even to a network, to run web
server software. If you install a web server on a computer, it's always possible to access that web server from a
web browser running on the same machine, even if it doesn't have a network card or modem. Of course, to
download and install the software we need, you'll have to have access to an Internet connection. But you don't
need it to be active just because you're running your web server.

Once we have a web server, we'll install PHP4 alongside it. There's some configuration required to tell the
web server how to run PHP programs, and we'll walk through that process.



As well as a web server and PHP4, we'll also need a database system for some of our examples. One of the
most powerful uses for web scripting tools, such as PHP4, is to present information stored in a database to
people accessing them across the Web. All the examples presented in Chapter 11 onwards, which use
databases, are written to work with the popular free database system, MySQL. There's information in
Appendix A on how to convert the information presented for MySQL to apply to ODBC databases, which
might be of interest to Windows users who would prefer to be able to play with their databases using a visual
tool such as Microsoft Access. Versions of most of the database code presented in the book, converted for use
with ODBC, will be available as part of the code download for the book at http://www.wrox.com/.

However, on either Windows or Linux, installing MySQL is relatively painless, and you'll find it much easier to run
the examples if you simply install MySQL. Full instructions are included at the start of Chapter 11.

In this chapter, then, we'll explain how to set up the most basic development environment which you'll need to
run all of the examples in this book.

What If It All Goes Wrong?

The README and | NSTALL files which are included in most PHP downloads, as well as the PHP manual at
http://www.php.net/manual/, provide detailed information which may be more up to date than the
information here, which covers the PHP 4.0.2 release.

Where Do | Start?
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There are three main installation paths to choose from, and it should be fairly easy to work out which one you
need to follow. It simply depends which operating system you're using:

O  Installing PHP4 with Microsoft Personal Web Server on Windows 95 or 98
O Installing PHP4 with Microsoft Internet Information Server on Windows NT4 or 2000
O  Installing PHP4 with the Apache Web Server on Linux (or another UNIX)

PHP4 can be installed on a great variety of web server/operating system combinations,
including under Apache on Windows. However, the three systems we have suggested are the
easiest to get working. If you don't think any of these three will suit you, feel free to install
whatever other configuration you want — you should still be able to run all of the examples in
the book. Refer to the PHP4 manual for more general installation instructions.

The three paths are covered separately over the next few pages. We'll all join up again at the end to test our
system is working properly.

Microsoft recently released the latest version of their Windows 95/98 operating system series,
Windows Me. At the time of going to press, we were able to verify that it is possible to install
PWS on the newer operating system using the procedure shown below for Windows 95 users. It
is possible that final release Windows Me CDs will include PWS on the install CD, in the add-
ons folder, just like Windows 98 does, but we weren't able to verify this at time of writing.



Installing PHP4 on Windows 95 and 98

First of all, let's install Microsoft Personal Web Server (PWS). It should be noted PWS is really only suitable
for running your development machine on — it's not up to the job of running a real web site. However, it
provides a convenient and inexpensive development environment for pre-Windows 2000 machines, without
the need for powerful hardware. One of the main drawbacks of PWS is that it can be awkward to install and
get up and running correctly. Let's try and get over this by following these steps:

Obtaining PWS

The version of PWS you need to install is version 4.0, which was first released in NT 4 Option Pack of Dec
1997 as part of IIS 4.0. It is available from several sources, as follows.

Visual InterDev

Microsoft's Visual InterDev version 6.0 includes PWS. It can be installed at the time VID is set up or can be
installed afterwards as an option from a custom set-up.

Windows 98

The Windows 98 CD contains an installer for PWS. Most people who have installed PWS from the Windows 98 CD
onto a Windows 98 installation seem to have fewer problems then those who use other sources.

FrontPage
FrontPage, FrontPage 97 and FrontPage 98 included PWS, although in different flavors.

The early releases of FrontPage had a program named HTTPD which was sold as Front Page
Server. The functionality was the same as PWS, but it was an entirely different set of code. As far as
we are aware, it's not possible to run PHP under this server.

FrontPage 97 contained PWS 1.0, and FrontPage 98 contains PWS 4.0, the current incarnation of PWS.

Download

Microsoft offers PWS as a download, but with a strange nomenclature. It is actually a component of the
Windows NT option pack for Windows 95. If you run the Windows NT Option Pack on a Windows 9x
machine, the option pack will recognize that this is not an NT OS and will install PWS instead of IIS.

"Wait A Minute! Run the Windows NT Option Pack on Windows 9x?" Many people have a hard time
believing that one possible technique to install PWS was to run the NT Option Pack on their Windows 9x
machines. But it does work and is the recommended method for Windows 95 users. We'll show you how to do
it shortly.

Which Source To Use

You'll generally have the fewest problems when installing PWS on Windows 98 from the Windows 98 CD.
The second least-problematic source seems to be the NT download which is good for Windows 95 as well as
Windows 98. Another strategy with minimum complaints has been the installation from NT 4 Option pack
onto NT workstation. Folks that are installing from Visual InterDev and FrontPage CD-ROMs seem to have
the most problems. It is also recommended that if you are considering moving from Windows 95 to Windows

13



98, you do so before attempting to install PWS.

Installing From NT Option Pack Onto Windows 95
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This is the best option for Windows 95. However, keep in mind that a much higher percentage of users have
had problems with PWS on Windows 95 then PWS on Windows 98. If you are considering upgrading to
Windows 98 we suggest you do it prior to installing PWS.

1. Closeall applications.

2. Download Windows NT Option Pack for Windows 95 from

http://www.microsoft.com/ntserver/nts/downloads/recommended/NT4OptPk/. You'll find the
link at the bottom of the web page.

3. Select option 1 of the download options, and then on the next page select the operating system you are
running on. On the next page click on downl oad. exe for the site nearest to you.

File Download x|

“r'ou have chosen to download a file from this location.

download. exe from msvaus. www. consion. com

‘wihat would vou like to do with thiz file?

" Run this program from its current location
' Save this program to disk

¥ &lways ask before opening this tpe of fils

()8 I Cancel More Info

4. savethe program to disk.

5. Go to the directory where you saved downl oad. exe and run it, and the wizard will first ask you
to agree to the licensing terms, and then present you with the following screen:



4 windows NT 4.0 Option Pack x|

Download Options

" Install
Download Windows MT 4.0 Option Pack and ingtall it on this
spstem,

& Download Only

Download “Windows MT 4.0 Option Pack files so you can un the
installation program at anather time or copy files to anather
maching and run the installation.

< Back I Mest » I Cancel |

6. Choose to download only, as, if the install option quits halfway through, it can mess up your
machine's configuration.

7. Click Next and choose x86: Windows 95 for the operating system and click Next.

8. Choose the Typical Installation and click Next.

9. Choose a location on your hard drive of where to download the pack to, and click Next.
10. Choose a location from where to download the pack.

11. Accept the verification certificate that appears and then the option pack will download.

12. Finally go to the location where you saved it, and run the newly downloaded set up. exe.

Installing From The Windows 98 CD Onto Windows 98
This is the safest option for installing PWS, but is only possible if using Windows 98. The steps are as follows:

1. Ensure that the Windows 98 CD is in the drive. When you insert the CD, a splash screen will
normally appear. Click the button marked Browse this CD.

2. In the explorer window for your CD-ROM, you should find a directory called add- ons. Inside,
there will normally be a single directory called pws. Open this up.

3. Runthe program in this folder called set up. exe.

Setting Up PWS

Having downloaded or located PWS's setup tool and run it, you will be greeted with a splash screen similar to
the following:
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Microzoft Personal Web Server Setup

Microsoft{R)
Personal Web Server

The Personal Web Server (PWS) kit alows you to easily
publish your personal web pages on the Intranet,
tighit from your desktop cornputer.

Features include:

Personal Web Server
Transaction Server

Data Access Components
Message Queue Server Client
Easy Adrministration

< Bach Mext > Cancel |

For most users, the typical install will work fine. If you choose to do a custom install, then ensure that at least
the following components are selected:

0 Common Program Files

0 Personal Web Server

Microzoft Personal Web Server Setup 1]

Select Components
Components and their parts can be added and removed.

Check the components to install; clear those pou do nat want ta install. To install only
specific options for a component, select the component and then click Show
Subcomponents. & shaded box indicates only zome options for the component will be
inztalled.

LComponents:

‘2 Microsoft Data Access Components 1.5 265 MB ﬂ
[[] E Microsalt Message Qusue 28EMB
iv ] 75.0MB
T, Tranzaction Server

=

Description: WS services for Web sites, along with basic suppart for FrontPage,
AS5Ps, and database conkections.

S how Sub n Total dizk space required: 30.0 ME
wl Space available on disk: 1E68.8 MB

< Back I Mest I Cancel |

You will then be prompted for your default web publishing home directory. The normal one to choose is
C:\'I net pub\ wwr oot , although you can choose anywhere. Later in this chapter, if we refer to

16



C:\ I net pub\ wwr oot , you should remember to substitute it with the path we used here.

Microzoft Personal Web Server Yersion 4.0 Setup I
Microsoft
- Personal Web Server

Setup will install this folder az your default ‘Web publishing home directony.
— WA Service
Id:\lnetpub'\wwwroot

Setup will install thiz folder a5 your default FTP publizhing directony.

= ETE Service

I Bratee.. |

Setup will install application files in this falder.

— Applization| et Eton Poitt

Brawse.. |

< Back | Hest » | Cancel I

Installing PHP4 Alongside PWS

Now you've installed PWS, and your computer has rebooted, let's get PHP4 installed. First of all you need to
download it. While you would normally obtain the latest version of PHP4 from http://www.php.net/,
unfortunately the version of PHP distributed via that site is only a basic installation, and doesn't support all the
features we need. Instead, we recommend you go to http://php4win.de/, and download their latest, non-
development, stable release. You'll end up with a ZIP file, which you should save somewhere on your hard
drive. Create a folder for your PHP software to live in — somewhere like C: \ php is good — and unzip the file
you downloaded into this directory.

Now, this directory contains several sub-directories, and a few text files. Also, a program file called

php. exe, which we won't actually be using, and a library file called php4t s. dl | . To start off, you need to
copy this . dl | to your C: \ W ndows\ Syst emdirectory. Now open up the dl | s subdirectory, and copy all
of the files from here to your C: \ W ndows\ Syst emdirectory as well. If Windows complains that you've
already got a file by one or other of these names, then keep your old one — don't overwrite it with the newly
downloaded files.

Now, back in the top of our PHP directory, there should be a file called php. i ni . Copy this file to C: \ W ndows,
and open it up with Notepad. Scroll down the document until you find a line that looks like:

extension dir = C\php\extensions ; directory in which the | oadabl e extensions
(rmodul es) reside

Now, make sure that this path is the correct path to the ext ensi ons directory of the unzipped PHP4
installation. If it isn't, change it to point to the right place. (The ext ensi ons directory is the one which
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contains a large number of files whose names begin with php_ and end with . dl | .

The next section tells PHP which extensions to load. You should put semi-colons at the beginning of all the
lines which load extensions we don't need — the semi-colons mean that PHP will ignore the directive on that
line. You can put semi-colons before all of them, except before ext ensi on=php_gd. dl | , so that you have
text like this:

; extensi on=php _filepro.dll
ext ensi on=php_gd. dl |

; ext ensi on=php_dbm dl |

; ext ensi on=php_nssql . dl |

This means you will have access to the functionality of the GD library, which allows us to generate images
using PHP programs. We'll look at how in Chapter 16. You should now save your modified php. i ni file.

Now, also in Notepad, you need to create a new file, and enter the following text:

REGEDI T4

[ HKEY LOCAL MACHI NE\ SYSTEM Cur r ent Cont r ol Set\ Servi ces\ w3svc\ paranet ers\ Scri pt Map]
".php"="C \\ php\\sapi\\ phpdi sapi .dl "

Note that this script is included in the code download for this book from http://www.wrox.com/, and is called
PWS- php4. r eg.

If you didn't unzip the download into C: \ php, you need to edit this so it knows where your

php4i sapi . dl | file is. If you unzipped the download into E: \ St uf f\ php4, then the location will be
E: \ St uf f\ php4\ sapi \ php4i sapi . dl | . Because of the way the file will be interpreted, you should
double up all the backslashes, and insert the path in the file where it says

C:\\ php\\sapi\\ phpdi sapi . dl | . For example:

REGEDI T4

[ HKEY LOCAL MACHI NE\ SYSTEM Cur r ent Cont r ol Set\ Servi ces\w3svc\ paranet ers\ Scri pt Map]
".php"="E\\Stuf f\\ php4\\sapi\\ phpdisapi.dl "

Save the edited file somewhere convenient, as PWS- php4. r eg, close Notepad, and double-click PW5-
php4. r eg to set up PWS with PHP4 support. You should get a dialog box asking you if you want to make
changes to your registry. You should click Yes.

If double-clicking PW5- php4. r eq just starts up Notepad, rather than making changes to your
system, make sure that the file is really called PW&- php4. r eg, not PWs- php4. reg. t xt, and

try again.

Finishing off the Installation

Now, you need to launch the Personal Web Manager, which is a graphical program used to configure PWS.
You can find it in Start/Programs/Accessories/Internet Tools/Personal Web Server/Personal Web
Manager. When you've launched it, check that PWS is started. If it's not, click the start button. You should
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have a screen like this:

=
=% Personal Web Manager

Fequests per Day |_

Select the Advanced option from the list of icons on the left. On the following screen, make sure that the top
item in the hierarchical list, <Home>, is selected.

& Personal Web Manager

-[_g /_private
=& /_wii_bin
| @ A_wti_adm
g Awti_aut
@ A_wti_cnf
@ A_wti_log
@ /_wiipwt
/_wti_script
A_wti_tat

Drefault. htmn, D efault. asp

Click Edit Properties, and make sure the Execute check box is selected in the dialog box.
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Edit Directory x| I

Diirectony: IC: s netpubhwsroot Browse... |

Alias: |< Homes

Access
’V ¥ Read ¥ Scripts

Ok I Cancel

Now, you have configured PWS to run PHP4 programs. You need to restart your computer to get PWS to load
the PHP4 component.

The root directory of your web server is, unless you configured it differently, C: \ | net pub\ wwwr oot .
Remember this — it's important. You can now skip on to the Testing Your Installation section later in the
chapter.

Installing PHP4 on Windows NT and 2000

On either Windows NT or 2000, we'll be using Internet Information Server, which is Microsoft's industrial
strength web server. An NT or 2000 machine running IIS is actually a suitable environment for running a
production web server, although you should make sure you know what you're doing if you're planning on
setting up any computer as a server on the public Internet — security should be your biggest concern. IIS
running on a Windows NT or 2000-powered desktop computer is also a perfectly good development
environment.

Some versions of Windows 2000 (specifically the three server versions — Server, Advanced Server and
Datacenter) come with IIS 5.0 installed by default. Unless you elected not to install the web server when you
installed one of these operating systems, you are already equipped with IIS.

We'll now show you how to install IIS onto either Windows NT 4.0 or Windows 2000 Professional.

Installing From Windows NT 4.0 Option Pack onto Windows NT 4.0
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To install IIS 4.0, we need to install the Microsoft Windows NT 4.0 Option Pack. You can download the
Option Pack from http://www.microsoft.com/ntserver/nts/downloads/recommended/NT4OptPk/.

1. Select Option 1 of the download options, and then on the next page select the operating system you are
running on. On the next page click on downl oad. exe for the site nearest to you.



You have chosen to download a fils from this lacation,

download. exe from mssaLs. Wi, Congion, com

What would you like ta do with this file?

£ Run this program fram its current location
£ Save this program to disk

¥ | Slways ask before opening this tipe of file

ak I Cancel | Mare Info |

2.

Save the program to disk. Go to the directory where you saved downl oad. exe and run it, and the

wizard will first ask you to agree to the licensing terms, and then present you with the following
screen:

42 Windows NT 4.0 Option Pack x|

Download Options

= Inztall

Download Windows MT 4.0 Option Pack and install it on this
spstem.

' Download Only
Download Windows MT 4.0 Option Pack files so you can run the

inztallation program at anather time or copy files ta anather
maching and run the installation.

< Back I Mext » I Cancel
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3. Choose to download only, as, if the install option quits halfway through, it can mess up your
machine's configuration. After some initialization the Option Pack installation wizard will run.

4. The first screen of the wizard is a splash screen that describes the features that can be installed.
Click Next and you'll be presented with the licensing agreement. If you agree with the licensing of
the Windows NT 4.0 Option Pack, then click Accept and then Next. Now you'll be offered the three
types of installation: Minimum, Typical and Custom:

Microsoft Windows NT 4.0 Option Pack Setup

Microsoft

2 Windows NT 4.0 Option Pack

Fequires the least amount of disk space. Provides the basic
Minirnum functionality to deploy ‘Web sites.

The recommended configuration. Includes all of the: kinimum
Tupical components, along with basic documentation and additional
components to allow vou to build and deploy 'eb applications.

For advanced “Web site developers. Provides the option to chooze
Custom and customize all components. All options included in the Typical
inztallation are pre-selected.

< Back | dEwt s | Cancel |

5. Youneedto perform a Custom installation, so click Custom and you will be presented with all the
installation options:



Microsoft Windows NT 4.0 Option Pack Setup

Select Components
Components and their parts can be added and removed.

Check the components to install; clear thoze you do not want toinstall. To install anly
specific options for a component, select the component and then click Show
Subcomponents. A shaded box indicates only some options for the component will be

inztalled.
LComponents:
43MB
O glntemet Connection Services for RAS 291 MB
Internet Information Server [I15] 1883 ME LI

Description:  Allaws you ta create and/or request <509 digital certificates far
authentication.

Shaw Sub n Total disk space required: 159.2 ME
wl Space available on disk: 1701.7 ME

< Back I Mest > I Cancel |

6. You do not want to install the FrontPage 98 Server Extensions, so uncheck the FrontPage 98
Server Extensions option.

At this point you should have as a minimum the following options checked:

0 Internet Information Server (11S)
0  Microsoft Management Console
O NT Option Pack Common Files

7. Click Next to continue the installation, and you'll be presented with the folder locations for web and
FTP publishing, and the folder location for the application files. The defaults are fine:

O The WWW service root is C: \ | net pub\ wwwr oot
O The FTP service root is C: \ | net pub\ f t pr oot
0 The application install directory is C: \ Program Fi | es
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Microsoft Internet Information Server Yersion 4.0 Setup

Microsoft
Internet Information Server

Setup will install thiz folder az vour default Web publizhing home directorn.
— Wl Service

Browse. ..

d

Setup will install this folder as vour default FTP publishing directory.

—ETF Service
Id:'\lnetpub'\ftpront Browse. ..

Setup will install application files in this folder.

— Application Installation Paint
IC:\F’rogram Files Browze...

i

< Back I MNest » Caticel

8. Click Next and the installation will proceed. It may take several minutes depending on the speed of
your machine, but you'll be presented with a progress bar so that you can monitor the installation
and estimate when it might complete.

9. Upon completion, click Finish to exit the installation and the Option Pack setup will finalize the
settings. You'll be asked if you want to restart to complete the installation, so choose Yes and the
computer will restart.
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Installing Internet Information Server 5.0 on Windows 2000

IIS 5.0 is located on the Windows 2000 installation CD, so you'll need access to this CD to install the server.
Have it ready, but don't put it into the CD-ROM drive yet.

1. Go to the control panel (Start | Settings | Control Panel) and select the Add/Remove Programs icon.
The following dialog will appear, displaying a list of your currently installed programs:

% Add/Remove Programs ;lglﬂ

Currently installed programs: Sork by:l Mame - I

'|'¢:II‘ HP LaserJet 5000 Printing System

Change/Remove

E Java 2 SDK Standard Edition +1.2.2 Size 161ME
LiveUpdate Size 1.00ME
@ Microsoft Office 2000 Premium Size 197ME
E Morton Ankivirus 5.0 For Windows MT Size 9,95MB
& Faint Shop Pro 5.01 Size 30.6ME
) winZip Size: 1.64MB

[ -

Close |

Select the Add/Remove Windows Components icon on the left side of
the dialog, to get to the screen that allows you to install new Windows
components.
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2,

Locate the Internet Information Services (lIS) entry in the dialog, and note the check box that
appears to its left. Unless you installed Windows 2000 Professional via a custom install and
specifically requested IIS, it's most likely that the check box will be unchecked (as shown above). If

Windows Components

Windows Components Wizard

=
Y'ou can add or remove components of Windows 2000, *
BT

To add or remove a component, click the checkboz. & shaded box means that anly
part of the component will be installed, To see what's included in a component, click
Details.

Components:
[] 37 Indexing Service

I Y& Intermet Informatio

O Ezl Managerment and Monitaring Toals
[] = Message Quewing Services
1 2= M phwnrkinn Services

Description: 115 zervices Mweb and FTP support] slong with suppart for FrontFage,
tranzactions, 45Ps, database connections, and receiving of posts.

Total digk space required:; 1.6 MB Detall
Space avalable on disk: 455.4 MB _Dasis._|

< Back I Mext > I Cancel |

you installed Windows 2000 Server, the chances are it is already checked.

a.

b.

Click on the Details button — this will take you to the dialog shown below. There are a few options
here, for the installation of various optional bits of functionality. For example, if the World Wide

Web Server option is checked then our IIS installation will be able to serve and manage web pages
and applications. The Internet Information Server Snap-In is very desirable, as you'll see later in

If the checkbox is cleared, then place a check in the check box and click on Next to install Internet
Information Services 5.0. You should be prompted to place your Windows 2000 installation disk
into your CD-ROM drive. It will take a few minutes to complete. Then go to Step 4.

If the check box is checked then you won't need to install the IIS 5.0 component — it's already
present on your machine. Go to Step 4.

the chapter — so ensure that is checked too.




Internet Information Services (IIS) x|

To add or remove a component, click the check box. & shaded box means that only part
of the component will be instaled. To zee what's included in a component, click Details.

Subcompaonents of [nternet [nformation S ervices (15 ];

&D File Transfer Protocol [FTF] Server 0.1 ME ;I
@@ FrontPage 2000 Server Estensions 41 MB
B Inkermet Information Services Snap-ln 1.3 MB
@ Perzonal Web Manager 1.4 MB
[0 SMTF Service 4.8 MB
@Aizual InteriD ey BAD Remate D eployment Support 0.1 MB

Dezcription:  World “Wide "Web Server, which supports access to'Web sites.

Tuotal dizk space required: 1 6B Ditails, . |
455 4 MEB

Space available on disk:

ak. I Cancel |

For the purposes of this installation, make sure all the check boxes in this dialog are checked; then click on OK
to return to the previous dialog.

Installing PHP4 Alongside IIS

If you've followed the instructions so far, you'll now find that IIS's Web Services start up automatically as soon as
your installation is complete, and thereafter whenever you boot up Windows — so you don't need to run any
further startup programs, or click on any short-cuts as you would to start up Word or Excel.

Now you need to download PHP4. While you would normally obtain the latest version of PHP4 from
http://www.php.net/, unfortunately the version of PHP distributed by that site is only a basic installation, and
doesn't support all the features we need. Instead, we recommend you go to http://php4win.de/, and download
their latest, non-development, stable release. You'll end up with a ZIP file, which you should save somewhere
on your hard drive. Create a folder for your PHP software to live in — somewhere like C: \ php is good — and
unzip the file you downloaded into this directory.

Now, this directory contains several sub-directories, and a few text files. It also contains a program file called
php. exe, which we won't actually be using, and a library file called php4t s. dl | . To start off, you need to
copy this . dl | to your C: \ W NNT\ Syst enB2 directory. Now open up the dl | s subdirectory, and copy all
of the files from here to your C: \ W NNT\ Syst enB2 directory as well. If Windows complains that you've
already got a file by one or other of these names, then keep your old one — don't overwrite it with the newly
downloaded files.

Now, back in the top of our PHP directory, there should be a file called php. i ni . Copy this file to C: \ W NNT,
and open it up with Notepad. Scroll down the document until you find a line that looks like:
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extension dir = C\php\extensions ; directory in which the | oadabl e extensions
(rmodul es) reside

Now, make sure that this path is the correct path to the ext ensi ons directory of the unzipped PHP4
installation. If it isn't, change it to point to the right place. (The ext ensi ons directory is the one which
contains a large number of files whose names begin with php_ and end with . dl | .

The next section tells PHP which extensions to load. You should put semi-colons at the beginning of all the
lines which load extensions we don't need — the semi-colons mean that PHP will ignore the directive on that
line. You can put semi-colons before all of them, except before ext ensi on=php_gd. dl | , so that you have
text like this:

; extensi on=php filepro.dll
ext ensi on=php_gd. dl |

; ext ensi on=php _dbm dl |

; ext ensi on=php _nssql . dl|

This means you will have access to the functionality of the GD library, which allows us to generate images using
PHP programs. We'll look at how in Chapter 16. You should now save your modified php. i ni file.

Now you need to start up your Internet Services Manager. On Windows NT, you should find it under
Windows NT 4.0 Option Pack in your Start menu. On Windows 2000, it will be under Start | Programs |
Administrative Tools. The services manager is shown overleaf.

g Internet Information Services ol x|
| acton vew || = & | @@ |B 2|/ 8] > = i | |
Tree I Computer | Local I Conneckion Type | Status
o .Intr_:m mFarmm. * halz000 Yes TCR{IR
= Zh * halzooo

i) Default FTP Site

- Default veh Site

[+ Default SMTP Virkual Server

4| | i

Right-click on Default Web Site, and bring up its Properties. There are two changes we need to make. First
of all, we need to register the PHP4 ISAPI filter. Click on the ISAPI Filters tab. Click the Add button, and



create a new filter called PHP. The folder of PHP files we downloaded contains a PHP ISAPI filter in the
sapi directory, called php4i sapi . dl | . Put in the correct path for your php4i sapi . dl | file (if you've
been following our instructions to the letter, it will be C: \ php\ sapi \ php4i sapi . dl | ).

2lx|
Directon Security I HTTF Headerz | Cugtom Emore I Server Extengions I
web Site I Perfarmance ISAP Filters | Home Directory I Documents

Filters ingtalled here are active for thiz Web site only. Filters are executed in the
order listed below:

Filter Propetties |

Filter Mame: |FHF
(SN E S - php' s apitphpd s api
=

i )

Browse... |
Ok I Cancel | Help |

] | Cancel I Appl | Help |

Next we need to tell IIS which files to apply the PHP4 filter to. We want it to treat all files that end . php as
PHP programs. Go to the Home Directory tab, and click on Configuration.
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Application Configuration

App Mappings | App Ophons I App Debuaging I

W Cache 154P) applications

—Application Mappings

E:-:tensiu:unl Erecutable Path | Verbs -
kit Ko AWINM TS pstem32hwebhits. dil GET.HEAD
.ida Ko AWANM TS pstem325idg. dil GET.HEAD
.idq AN TS S pstermn 324dg. dll GET.HEAD
.asp Fo AWM T WS vstem32sinetzrnsasp. di GET HEAD
CEr Ko MM T S petem32sinetzrtazp. d GET HEAD
Nelal FoWwAIMM TS petem32vinetzrtazp. dl GET HEAD
.aza FoWwIMM T WS petem32hinetzrhazp. dll GET HEAD
_hitr FoWwWAMM T WS peterm32hinetere iz, dil GET.POST
Jidz AWM TS pstem32inetzrvihttpodbe. dil OPTIONS O
.shtm FAWIRMNT WS ystem32inetzrasine. di GET.POST
.shitrnl FAWIRMNT WS ystem32inetzrasine. di GET.POST _
b KT T4 nebarn 3T ko sime Al =ET POCT
< | B
Add | Edit Femave |

(] 4 I Cancel Spply

Help

Click the Add button and, again specify the path to php4i sapi . dl | . Tell IIS to apply it to . php files, and

click OK.

Add/Edit Application Extension Mapping

x|

Executable: Browsze... |
E stenzion:
Werbs
" AllVerbs

£ Limit ko I

¥ Sciipt engine

[T Check that file exists ak. I Caniel

Help




Now we need to completely restart IIS. The best way to completely shut down IIS and bring it up again is to
bring up a command prompt, and enter the following commands:

> net stop iisadnmin
The followi ng services are dependent on the IS Adm n Service service.
Stopping the I1S Adnin Service service will also stop these services.

World Wde Web Publishing Service
Sinple Mail Transport Protocol (SMIP)
FTP Publ i shing Service

Do you want to continue this operation? (Y/N [N: vy
The World Wde Web Publishing Service service is stopping.
The World Wde Web Publishing Service service was stopped successful ly.

The Sinple Mail Transport Protocol (SMIP) service is stopping.
The Sinple Mail Transport Protocol (SMIP) service was stopped successfully.

The FTP Publishing Service service is stopping.
The FTP Publishing Service service was stopped successfully.

The IS Admin Service service is stopping...
The 11S Adnin Service service was stopped successfully.

> net start w3svc
The World W de Web Publishing Service service is starting....
The World Wde Web Publishing Service service was started successfully.

Provided the message at the end reports that the World Wide Web Publishing service was started successfully,
you now have PHP4 installed. Remember your web site's root directory: it should be

C:\ I net pub\ wwwr oot , if you've installed IIS exactly the way we showed you. You can proceed to the
Testing Your Installation section later in the chapter.

Installing PHP4 on Linux and Other UNIXes

Apache is the most popular web server in the world, so it's fitting that we're going to be installing PHP4 on
UNIX onto an Apache system. First of all, though, we need to make sure we have some support libraries in
place, then we can begin installing the server software.

The combination of Linux, Apache, MySQL and PHP is probably the most common production environment
for running PHP web servers. This combination of open source software has been referred to by the acronym
"LAMP", and if you run the same combination of software, you'll be able to benefit from the experiences of
the many other people who've also used this setup. The PHP developers work very closely with the Apache
and MySQL teams to ensure that advances in the three server systems are fully supported by the other
components.
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Choosing Your Installation Method

As with other open source software, PHP and Apache give us the option of downloading the source code
(which, in both cases, is written in the C programming language), and compiling the programs ourselves. If
that sounds daunting (it's not actually as scary as it sounds), you can obtain pre-compiled versions in one of
two forms. Binary downloads are pre-compiled versions of the software, which typically come with
installation scripts to put all the required pieces into the necessary parts of our file system. Binary packages
are available for systems which have a software package management system, like the Red Hat Package
Manager (RPM) for Linux, and are the easiest to install. Here's a quick overview of the three methods:

Installation Method Advantages Disadvantages

Source Most flexible solution for custom Needs to be compiled. Slightly
installations. Additional tests and more difficult than the other
examples are included in the source options. Harder to remove once it's
distribution. been done.

Binary (compiled) No need to mess around with trying Less flexible than doing an
to compile the server. Takes less installation from source.

time to install.

Binary RPMs Fastest and easiest installation Must be using an RPM based Linux
method. Very easy to uninstall or distribution such as Red Hat. Least
upgrade later. flexible installation method.

In this chapter, we're going to explain how to obtain and install the components we need using RPMs.

A number of popular Linux distributions use the Red Hat Package Manager, including Red
Hat, SuSE, Mandrake, Definite, TurboLinux, Caldera and Yellow Dog. We'll be explaining how
to install RPM packages throughout. If your system uses an alternative package management
system, such as Debian's deb packages, refer to your distribution's manual for installation
instructions.

Obtaining RPMs
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The best place to get RPMs from is almost always the disks you installed your Linux system from. Red Hat 7
and SuSE 7 both include PHP4 (although it isn't installed by default) — by the time you read this, the same
should be true of most current Linux distribution versions.

If your distribution doesn't include PHP4, or it doesn't include all the required functionality or support RPMs,
then the next place to check is your distribution vendor's web site. They should have a download area or FTP
site from which you can obtain the latest RPMs.

Finally, www.rpmfind.net provides a comprehensive search service for RPMs. Make sure that when you
download RPMs, though, that they are compatible with your Linux distribution, and your computer hardware.
Different distributions put important files in different places, and this can lead to RPMs from different vendors
not working on other systems. Most RPMs are available compiled to run on the different hardware systems
Linux supports. The following table shows the most common abbreviations used in RPM names:



Abbreviation Compatible with

i 386 PCs based on Intel and 100% compatible processors — Intel 80386, 486, Pentium,
Pentium II, Pentium III, and Celeron, AMD 5x86, K-series and Athlon, Cyrix 6x86

i 586 PCs based on Intel Pentium and 100% compatible processors — Intel Pentium 11,
III, Celeron, AMD K-Series and Athlon, Cyrix 6x86

PPC Computers built around Motorola PowerPC (and compatible) chips, such as Apple's
Power Macs, G3s, G4s, and iMacs. You can still only use the RPMs on Macintosh
hardware with Linux installed, though.

al pha Servers and workstations running the Compaq Digital 64 bit Alpha processor

sparc Servers and workstations running the processors which use the 64 bit SPARC
architecture, such as Sun Microsystems' UltraSPARC.

nm68k Computers built around Motorola's older 68000 series processors, such as Amigas,
and older Apple Macintoshes, for which various Linux ports exist.

Refer to your distribution's manual if you want to use the graphical installation tools that come with your
specific distribution. These differ widely, so we can't cover all of them here. However, any RPM based system
can be controlled using the r pmcommand-line tool, so we will explain how to install the required components
using this interface.

Which Packages Do We Need?

The RPM packages you will need are:

zlib
I'i bpng
l'i bj peg
gd

gd- devel

apache

O o o o o o a4a

nmod _php4

You can find out which of them are already installed on your system by typing the following at a command
prompt, substituting in the name of each of these packages in turn:

>rpm-q zlib
zlib-1.1.3-6-i386

> rpm-q |ibpng

Package |ibpng is not installed

33



As you can see, if the package is installed, it gives us a random-looking string. If it isn't installed, we get a
helpful error message. The random looking string actually tells us which version of the software we installed
using the package (1.1.3 in this case), which release of the package this is (we have the sixth public release
installed), and the architecture for which the RPM was compiled (Intel 386 compatible, which is just as well,
since we've got this package installed on a Pentium III).

Note down which of the packages you have already got, and which versions they are (the version number is
more important than the release number).

Only a few of our packages have to be of a minimum version. We need gd and gd- devel to be at least
version 1.8 to provide support for the graphics formats we need. apache should be version 1.3.12 if you can
get it, although 1.3.6 or newer should be fine. nbd_php4, obviously, needs to be version four point
something. The current version at time of going to press was 4.0.2.

You should now try to locate suitably up-to-date versions of all the packages which you don't have already, or
have old versions for. As we suggested, try your install CDs, your distributor's web site, and
www.rpmfind.net.

Having obtained sufficiently current versions of all the packages, you can install them. The command for
upgrading an existing installation, or installing a package which has never been installed before, is exactly the
same. Navigate your command prompt to the location of the files on CD, or the directory into which you
downloaded the RPMs. As root, type:

> rpm-Uh [ibpng-1.0.5-3-i386.rpm
WA H A A A

Substituting in the name of the package file you downloaded for each package you need to upgrade or install.
The line of # signs extends across the screen as each installation progresses.

If you install the packages in the order we listed them above, you should find that all the prerequisite files are
installed in the necessary order.

Configuring and Starting Apache with PHP4

The first thing to do is locate your Apache server's various files. The standard location for an Apache
installation is / usr /| ocal / apache. However, as we've noted before, some Linux distributors like to put
files in different locations, so your Apache server may well not be there.

Finding Apache
r pmprovides a neat way of finding out what files a given package created on your system. You just need to type
rpm - gl , followed by the name of the package you're interested in. Let's do that with Apache:

> rpm-qgl apache

Okay, that generated a /ong list of files. We can find the ones we're looking for with a little UNIX shell magic.
Let's find the location Apache uses to store its web site files:
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> rpm -ql apache | grep /htdocs$
/usr /| ocal / apache/ ht docs

Obviously, the path returned may differ. For example, on a freshly installed SuSE 7 Linux system, the
result is:

> rpm-ql apache | grep /htdocs$
/usr /1 ocal / httpd/ htdocs

The ht docs directory is the web server's root directory. Note down this location, as you'll be needing it
later. Now you'll need to locate Apache's configuration file. Use the following variation on the previous
command:

> rpm-ql apache | grep /httpd.conf$
/usr /1 ocal / apache/ conf/ htt pd. conf

Again, different systems will use different paths. Our SuSE 7 system does this:

> rpm-qgl apache | grep /httpd.conf$
/ etc/ httpd/ httpd. conf

Gathering Information
Now, you'll need to know the host name of your machine. Normally it appears in your command prompt,

which might be something like:

myhost : ~#
root @vyhost: ~ >

or similar. In both of these, the host name is myhost . Alternatively, type the following command to find out
what your computer thinks it's called:

> echo $HOSTNAME
nmyhost

Configuring Apache

Now, armed with the host name, as the system's root user, you need to edit the ht t pd. conf file. Use a
command like:

> kedit /usr/local/apache/conf/httpd. conf
or:

> gnp /usr/ Il ocal /apache/ conf/htt pd. conf

to launch a KDE or GNOME based text editor respectively.

First, let's ensure that PHP4 is enabled on this Apache server. Look for a lot of lines that begin with the word
LoadModul e. In amongst them, after installing Apache with most RPM systems, you should find a line like:
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LoadMbdul e php4 nodul e /usr/| ocal / apache/li b/1i bphp4. so

If there isn't such a line, we'll need to add one. First, let's find out where the PHP RPM put our | i bphp4. so
file:

> rpm-qgl php | grep /libphp4.so$
/usr/1ocal /apache/lib/libphp4.so

This information is going to be necessary to tell Apache how to run PHP scripts. Back in the Apache
configuration file, ht t pd. conf , we need to add the instruction to load PHP4. Let's put it before any of the
other LoadMbdul e lines, using the path we obtained from the r pmcommand:

LoadMbdul e php4 nodul e /usr/| ocal / apache/li b/li bphp4.so

Now that Apache knows how to load PHP4, we need to activate it. There's a section further down the file
consisting of a lot of lines beginning AddMbdul e. We need to add the following to the top of it:

Addnmodul e nmod_php4. ¢

Finally, now Apache knows what to do with a PHP program, we need to tell it how to recognize one. Further
down the document, you'll find some directives that begin AddType. To the end of these, add the following
line:

AddType application/x-httpd-php . php

This tells Apache that all files that end in . php are PHP programs. Finally, search back up the file for a
line like:

#Ser ver Name www. f 00. com

and change it to the following, substituting your host name (which we looked up earlier) for the word
myhost .

Server Name nyhost

Save the file.

Starting or Restarting Apache

Now, try typing this command (still as root) to get Apache working. We use a special controller program
called apachect| :

> apachect!| restart

If you get a command not f ound error, we need to find the apachect | program, again using a command
like:
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> rpm-qgl apache | grep /apachectl $
/usr /| ocal / apache/ bi n/ apachect |

If that doesn't work, you might find a program called r capache instead.

> rpm-ql apache | grep / rcapache $
[ usr/ sbi n/rcapache

Use the full path of either of these programs in place of apachect | to restart Apache, with a command like
one of these:

> [usr/ | ocal / apache/ bi n/ apachect| restart
> /usr/shin/rcapache restart

If all's well, Apache will start up, and you can move on to testing your installation.

Testing Your Installation

Okay, now we've got PHP4 and our web server up and running, we can test our installation. Recall that we told
you to remember your web server's root directory? This is where you'll need it. The root directory of a web
server is the directory the web server looks in for files. For example, when you go to a web site and type in a
URL like http://www.wrox.com/mypage.html the web server is going to look in its root directory for a file
called nypage. ht m . If it finds such a file, it will then send the contents of that file back to you. Similarly,
if you asked for http://www.wrox.com/somewhere/mypage.html, the web server looks in its root directory
for a directory called somewher e, and then looks in this directory for a file called nypage. ht m . So, you
might get the file / usr/ | ocal / apache/ ht docs/ somewher e/ mypage. ht m if your request was
served by an Apache server with a default configuration, or

C:\ I net pub\ wwr oot \ sonewher e\ mypage. ht m if it was served by IIS or PWS.

We need to be aware of this because the web server applies the same logic to PHP programs. We save our PHP
programs as files which end . php, in the directory structure under the web server's root directory — the same
place it looks for web pages. So, for example, if we saved a file called nypr ogr am php in the
WWW.Wrox.com web server's root directory, that program would be run when we called up
http://www.wrox.com/myprogram.php in our browser.

So what are we going to enter into our browser to call up PHP programs on our newly installed web server? As
we said before, you can always access a web server from a browser running on the same machine. How? Well,
from your computer's perspective, the name it uses to refer to itself is localhost. That's kind of the computer
networking word for "me". So, if you type http://localhost/ into a web browser, the browser tries to connect to
the computer it's running on. Normally, that doesn't work, because most computers aren't running web server
software. But since we've just installed a web server, we should find that connecting to http://localhost/
brings up a standard holding page put there by the web server to let us know it's there.

If you're computer is attached to a network then you'll find it probably has a name on the local network as
well. You can use this name to refer to your computer from the web browser of other connected machines. If
you're not sure of its name, try using the following commands at a command prompt on the web server
machine:

On Windows:
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> echo “COVMPUTERNAVEY

On UNIX:
> echo $HOSTNANMVE

Try using this name in a web browser on a networked machine, and you should see the same web page you got
when you connected to localhost. For example, if your machine name was myconput er, you could type
http://mycomputer/ into a web browser, and hopefully find yourself viewing web pages served from your
newly installed web server.

Note that IIS provides a different page by default for users connecting from the same computer
as the web server than it does for people who connect from networked computers.

Now, we're ready to write our first PHP program, and test it out.

Try it Out — Is Our PHP4-Powered Web Server Working?

1. Open up a text editor — any program which creates plain text files will do. Notepad is ideal on
Windows; you could use Vi or emacs on a UNIX machine, if you're used to either of their
interfaces. Alternatively, most Linux distributions come with a selection of good quality graphical
text editors. Try Gnotepad+, which comes with GNOME (type gnp at a command prompt), or
KEdit, which comes with KDE (kedi t at the command prompt).

2. Enter the following text, exactly as it appears here, into a blank text file.

<?php

phpi nfo();
?>

3. Save the file in your web server's root directory as phpi nf o. php. If the editor you have chosen
gives you any choice as to which format to save in, make sure you choose plain text.

If you're using Notepad on Windows, you need to watch out for an annoying habit it
has of putting . t Xt onto the end of the name of any files you save. The easiest way to
stop it from doing this is to remember, when saving files in Notepad, to select All files
from the Save as type pull-down menu (below the file listing in the save dialog),
before entering the filename you want to save the file as, with . php on the end.

4. Double check that you've saved the file in the right place, with the right name. It should be in your
web server's root directory (normally C: \ | net pub\ wwr oot or
/usr/ | ocal / apache/ ht docs/) and that it really is called phpi nf 0. php. In Windows, you
might want to uncheck Hide file extensions for known file types in the View tab of the Explorer
window's Folder Options... dialog, since this sometimes prevents you from seeing the exact name
files are saved as in Explorer (and elsewhere in Windows).
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5. we're ready to connect to our web server. Bring up your web browser on the web server machine,

and type in http://localhost/phpinfo.php to its address bar. As we've said, that should make the
browser connect to the web server, and the web server look in the default directory for a program
called phpi nf 0. php. If all goes to plan, you should soon see the following screen in your
browser.

3 phpinfo(} - Microsoft Internet Explorer

=10l x|
JFiIe Edit  View Favorites Tools Help ﬁ

J = Back -~ = - @ 7at | @Search [He] Favorites @Hlstory ||%v =h -

JAddress I@ http:f flocalhost fphpinfo, php

PHP Version 4.0.2

System Windows NT 5.0 build 2195
Build Date Aug 29 2000

Server API ISARI

Virtual Directory Support enabled

Configuration File (php.ini) Path php.ini

ZEND_DEBUG disabled

Thread Safety enabled

Thig prograrm makes use of the Zend scripting language engine: Powered by
Zend Engine v1.0.2, Copyright (c) 1998-2000 Zend Technologies )

|@ Daone ’_’_ Local inkranet

If so, congratulations — PHP4 is up and running on your web server. You're now ready to move on to the rest
of the book. If not, then you shouldn't panic.

O

Go back and double-check that you followed the instructions correctly. It's easy enough to miss out
one crucial step.

Try to narrow down the problem to work out what the cause is. Is it your web server? Is PHP set up
correctly? Is there a problem with the file?

If you're having trouble following the instructions we've given here, then you can e-mail Wrox's
book support staff on support@wrox.com. Unfortunately, due to the vast number of possible
system configurations PHP4 can run on, we aren't necessarily able to offer support if you aren't
setting up the basic system we cover here in the book. Instead, you should...

Take a look at the archives of the moderated PHP mailing lists at http://p2p.wrox.com/, to see if
anyone else has encountered your problem, using your particular set up. If not, sign up and post a
question to the developer community. There's a good chance someone out there will have some idea
of how to fix your problem.

Above all, don't give up. PHP4 is sometimes tricky to get up and running, but it's worth persevering.
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Writing PHP Programs

In the first chapter, we introduced PHP and went through the decidedly non-trivial process of installing it on your
web server, and getting PHP itself up and running. What we didn't do in any detail is look at an example of PHP
code in action, other than to test that our installation was functioning correctly. The first thing that we will look at in
this chapter is how to write a very basic PHP page and get it functioning on our web server, while answering
questions about how it works and what the code is doing. Once we've worked through this, we'll examine the role of
the web server and find out, in greater detail, how PHP actually works.

Once we've established, at a fairly basic level, what goes on under the hood of PHP, we will take a look at some of
the principal building blocks of the language, and how we can use PHP to store information in our web pages. Every
programming language requires a mechanism for storing information and attaching it to an identifier, which you can
then reference for later use. For example, how do you store dates, such as a set of people's birthdays? How can you
come back to that list and know which date matches which birthday? This is done in PHP, and in most programming
languages, by using the concept of variables. The final part of the chapter will be spent looking at variables and how
we can use them to perform mathematical operations, or simple manipulations of text.

The itinerary for this chapter is:

Write and examine a very short PHP program

Discuss some of the Internet Protocols

Talk about the role of the PHP engine and the web server

Define what we mean by interpretation and execution

Variables — what are they?

Data Types — we will discuss the different data types that variables can have
Operations you can perform on variables

Constants

Converting variables from one data type to another

o o oo o oo oo 0o

Environment variables



An Example PHP Program

This chapter starts with almost the simplest one line example possible — we aim to demonstrate that PHP pages are a
mixtures of three things, namely text, HTML code, and PHP script. Pages containing PHP script are different from
pages that contain only HTML, and in order to identify them to the PHP engine, they are saved with the . php suffix
(or something similar) on the web server and are executed by the PHP engine running on the server.

The . php suffix is something that is dependent on your particular configuration of PHP. If you
wanted to, when setting up PHP, you could change it to almost anything, even something like
. groovysuf fi x. In this book we will be using the suffix . php in lower case only.

The results of this are returned to the browser in HTML. We'll see more on this shortly, but let's get started on an
example.

Try It Out — First Example Program

1. Open your web page editor of choice and type the following in:

<HTM_>

<BODY>

The date at the nonent is
<?php echo gndate("Md Y");
2>

</ BODY>

</ HTM.>

2. Save this as ex anmpl el. php in the document root (on UNIX systems) or root directory (on
Windows systems) of your web server.

3. Next, open up your browser of choice, type in the full URL of your web server and web page, mine

would be http://chrisu/exanpl el. php. You should see something similar to the
following in Navigator 6:
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Mozilla {Build ID: 2000080712} N =S|

File Edit Wiew 3Search Go Bookmarks Tasks Help

L9 Bookmarks {4 Home % Mozillaorg %) Tinderbox W) Bonsai W Bugzila %% Open ©

The date at the moment 15 Aug 15 2000

- Diocurnent: Done (0,341 secs) &

rozilla Cpen Windows

The Different Types of Code

As we said before this example, we are aiming first and foremost to demonstrate the three different types of code
used on this page. So let's look at the code we just typed in, and assign it into each of the three categories:

<HTM_>
<BCODY>
The date at the nonent is

</ BODY>
</ HTM.>

The code with the clear background isn't really code at all; it's just plain text. There's really nothing more to say
about it.

The code with the light gray background is HTML markup. Markup of any type is easy to spot because it's
denoted by opening and closing angled brackets known as tags. It isn't really programming code in the traditional
sense, as you will see, hence we will use the term markup to describe our HTML tags. You should be familiar with
HTML so we're not going to discuss it much further here.

One thing to note though is that we're going to capitalize the HTML tags throughout this book, despite the fact that
strictly speaking it's against the standards (the HTML 4.0 standard suggests that all HTML tags should be in lower
case). The reason for this is that we don't want to continue using the awkward color scheme shown above throughout
the book, and all browsers are case-insensitive (they don't care whether the tags are in upper or lower case) anyway.

Bright sparks who know about XHTML, will know that this language is a rendering of the HTML
4.01 standard (the most recent standard in XML), and will also probably know that XHTML is
intolerant of a lot of aspects of HTML that browsers tend to ignore. What this means is that XHTML
will not allow you to get away with using obsolete tags, or without closing tags properly, and it also
requires HTML to be in lower case. As yet, there are no XHTML-only browsers in mainstream use,
so for this reason we're not going to worry about the upper case.
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The code with the dark gray background is PHP script. The PHP script denoted by angled brackets, and question
marks as well. So, anytime you see a portion of code that starts with <?php and ?> tags you know that everything
inside must be PHP script.

As you can see from the results output to the browser, the three types of content quite happily co-exist in the web
page, despite the fact that the PHP script must be processed by the web server (which may be on a different machine
from your browser).

w the Code Works

Having established the nature of the different types of code on the page, we've so far neglected to explain what the
one line of PHP code in the program does. So let's rectify that now — the only actual PHP script in the page was the
following:

echo gndate("Md Y");

Three things are going on here. Firstly, the word echo() is a PHP command, which takes whatever is fed into it
and displays it on the web page. So if we had the line:

echo "Hello world";

you would see the words Hello world on the screen when you browsed that web page. However, you may have
noticed that in our example the date appeared on the screen, yet we only fed the function gndate("M d Y") to
the echo() command — this is the second thing that is going on, and we'll look at it in a moment.

PHP has a large library of these reserved words, known as functions, and they perform
popular tasks such as returning the date or time, sending e-mail, executing some of the
more complex mathematical operations, or pausing the execution of a script for a few
seconds. There is a list of all the functions in Appendix D. You don't need to know these off
by heart, but you will find that time and time again throughout the book we will be making
use of them.

The final issue is the semi-colon; PHP requires that every line of code (there are one or two exceptions to this rule
as we shall see), when completed, should be terminated with a semi-colon to denote where that particular line ends.

You might have noticed that the word gndat e() wasn't enclosed by quotation marks. In our "Hello world"
example, by enclosing the text we want to display in quotation marks, we are telling the PHP engine that we want to
display everything between the quotation marks exactly as written. In our case, when we don't include quotation
marks, we are telling the engine to use a special function of PHP's called gndat e( ) to run an operation for us. The
function retrieves today's date and time in Greenwich Mean Time. Let's discuss how gndat e() works in greater
detail.

You may have noticed that in our example we displayed the date as follows:
Aug 15 2000

However, there are many different formats for displaying today's date. For example, you could have:



15/8/00 09-30AM
or
Tuesday 15th August

These are both valid formats of today's date, yet PHP has no idea which version you want it to use, or whether you want
it to use an entirely different version altogether. So, you need to tell it what to do, and that's exactly what the section in
parentheses and quotation marks after gndat e() does. We specify that we want the month first, followed by the day
and then the year. The fact that we use upper case and lower case D's, M's, and Y's is also significant. PHP attaches
different meanings to each as shown in the table that follows:

Option Result

a Displays "am" or "pm".

A Displays "AM" or "PM".

d Gives the day of the month, 2 digits with leading zeros; that is, "01" to "31".
D Shows day of the week, textual, 3 letters; for example, "Fri".

F Displays month, textual, long; for example, "January".

h Shows the hour, 12-hour format; that is, "01" to "12".

H Shows the hour, 24-hour format; that is,"00" to "23".

g Shows the hour, 12-hour format without leading zeros; that is,"1" to "12".
G Shows the hour, 24-hour format without leading zeros; that is, "0" to "23".
i Displays the minutes; that is,"00" to "59".

j Gives the day of the month without leading zeros; that is,"1" to "31".

| Gives the day of the week, textual, long; for example, "Friday".

L Boolean for whether it is a leap year; that is,"0" or "1".

m Shows the month; that is,"01" to "12".

n Shows the month without leading zeros; that is,"1" to "12".

M Gives the month, textual, 3 letters; that for example, "Jan".

S Displays the seconds; that is,"00" to "59".

S English ordinal suffix, textual, 2 characters; for example, "th", "nd".

t The number of days in the given month; that is,"28" to "31".

T Timezone setting of this machine; for example, "MDT".

U Displays the seconds since the epoch.

w Shows the day of the week, numeric, that is,"0" (Sunday) to "6" (Saturday).
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Y Displays the year, 4 digits; for example, "1999".

y Displays the year, 2 digits; for example, "99".

z Shows the day of the year; that is,"0" to "365".

YA Gives the timezone offset in seconds (that is,"-43200" to "43200").

As you can see, this is quite a comprehensive list. Once again, we're not going to reproduce a table every time we
want to outline the workings of a new PHP function, so you will need to refer to the appendices. Equally, we could
have changed our previous example to:

echo gnmDate("D");
This would display:

Tue

Alternatively, we could have changed it to:

echo gnDate("d m Y");

We leave this last example as an exercise to the reader to workout what will be displayed. Now we have a better
understanding of what the code is actually doing, we can move on...

Viewing a Web Page

Let's step back from our example, and take an overhead view of what's going on with our web page between writing
it and viewing it. When we installed PHP in Chapter 1, the installation was broken down into stages because we
installed several different pieces of software.

One of these pieces of software was the web server, which makes your web pages available to all and sundry.
Another job of the web server is to provide an area (typically in a directory or folder structure) in which to
organize and store your web pages or whole web site. There are many commercial and freeware web servers
available, but two companies' web servers predominate and take up over 70% of the market. The two products are
Apache's web server and Microsoft's Internet Information Server. We will assume that you are using one of these
two web servers to perform the task of making your web pages available.

When you use the Web to view a web page, you will automatically be making contact with a web server. The
process of submitting your URL is called as making a request to the server. The server interprets the URL, locates
the corresponding page, and sends back the page as part of what is called the response to the browser. The browser
then takes the code it has received from the web server and compiles a viewable page from it. The browser is
referred to as a client in this interaction, and the whole interaction as a client-server relationship.

Client-Server

This term describes effectively the workings of the web by outlining the distribution of tasks. The server (the web
server) stores, interprets, and distributes data, and the client (browser) accesses the server to get at the data. From
now on whenever we use the term client, we are just referring to the browser. As you'll come to see in later chapters,
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the term client-server is an oversimplification of the process — it's quite an abstract description of a physical process.
To understand what is going on in greater detail, we need to briefly discuss the workings of the Internet itself.

Internet Protocols

We won't go through the entire history of the Internet here; the important point is that it is a network of
interconnected nodes. The Internet is designed to carry information from one place to another. It uses a suite of
networking protocols (known as TCP/IP) to transfer information around the.

A networking protocol is simply a method of describing information packets so that they can be sent
down your telephone-, cable-, or Tl-line from node to node, until they reach their intended
destination.

One advantage of the TCP/IP protocol is that it can re-route information very quickly if a particular node or route is
broken or slow. When the user tells the browser to fetch a web page, the browser parcels up this instruction using a
protocol called the Transmission Control Protocol (or TCP). TCP is a transport protocol, which provides a reliable
transmission format for the instruction. It ensures that the entire message is packaged up correctly for transmission
(and also that it is correctly unpacked and put back together after it reaches its destination). The networking protocol
TCP/IP is a method of describing your information packets so that they can be sent down a telephone line, cable, or
T1-line from node to node.

Before the parcels of data are sent out across the network, they need to be addressed. So a second protocol called
HyperText Transfer Protocol (or HTTP) puts an address label on it, so that TCP/IP knows where to direct the
information. HTTP is the protocol used by the World Wide Web in the transfer of information from one machine
to another — when you see a URL prefixed with ht t p: / /, you know that the internet protocol being used is
HTTP. You can think of TCP/IP as the postal service that does the routing and transfer, while HTTP is the stamp
and address on the letter (data) to ensure it gets there.

The message passed from the browser to the web server is known as an HTTP request. When the web server
receives this request, it checks its stores to find the appropriate page. If the web server finds the page, it parcels up the
HTML contained within (using TCP), addresses these parcels to the browser (using HTTP), and sends them back across
the network. If the web server cannot find the requested page, it issues a page containing an error message (in this case,
the dreaded Error 404: Page Not Found) — and it parcels up and dispatches that page to the browser. The message
sent from the web server to the browser is called the HTTP response.

Here's an illustration of the process as we understand it so far:
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Web Server

HTTP Request
(http://web site)

HTTP Response

Web Page

Browser

The HTTP Protocol
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There is still quite a lot of technical detail missing here, so let's dig further down and look more closely at exactly
how HTTP works. When a request for a web page is sent to the server, this request contains more than just the
desired URL. There is a lot of extra information that is sent as part of the request. This is also true of the response —
the server sends extra information back to the browser. It's these different types of information that we'll look at in
this next section.

A lot of the information that is passed within the HTTP message is generated automatically, and the user doesn't
have to deal with it directly, so you don't need to worry about transmitting such information yourself. While you
don't have to worry about creating this information yourself, you should be aware that this extra information is being
passed between machines as part of the HTTP request and HTTP response — because the PHP script that we write
can allow us to have a direct effect on the exact content of this information.

Every HTTP message assumes the same format (whether it's a client request or a server response). We can break this
format down into three sections: the request/response line, the HTTP header, and the HTTP body. The content of
these three sections is dependent on whether the message is an HTTP request or HTTP response — so we'll take these
two cases separately.

Let's just pause and illustrate our understanding of the process now:



HTTP Request

Web Server

Request
Get/HTTP/1.1
Host: www.wrox.com

Header
» User-agent: mozilla (x11;l;Linux 2.0.32 i586) R EE——
Accept: */*

Date: Wed, 13 Sep 2000 09:10:44 GMT
Body

(empty)

PHP Page

Run PHP
Processor

HTTP Response

Response
HTTP/1.1 200 OK

Header :
Server: Apache/1.3 (unix) (suse/linux) PHP/4.0.2 PHP | Script HTML
Date: Wed, 13 Sep 2000 09:10:46 GMT Processor [~ Page
Body

<HTML>

Interpret

Browser

</HTML>

We can see that the HTTP request and HTTP response have broadly similar structures, and that there is information
common to both that is sent as part of the HTTP header. There are other pieces of information that can only be
known to either the browser or the server, and are only sent as part of either the request or response, so it makes
sense to examine their constituent parts in greater detail.

The HTTP Request

The browser sends the HTTP request to the web server and it contains the following:

The Request Line

The first line of every HTTP request is the request line, which contains three pieces of information:

0 AnHTTP command known as a method
O The path from the server to the resource that the client is requesting

0 The version number of HTTP.
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So, an example request line might look like this:
GET /testpage. htm HTTP/ 1. 1

The method is used to tell the server how to handle the request. Here are three of the most common methods that
might appear in this field:

Method Description

GET This is a request for information residing at a particular URL. The majority of HTTP requests
made on the Internet are GET requests. The information required by the request can be
anything from an HTML or PHP page, to the output of a JavaScript or PerlScript program, or
some other executable. You can send some limited data to the browser, in the form of an
extension to the URL.

HEAD This is the same as the GET method, except that it indicates a request for the HTTP header
only and no data.

PCST This request indicates that data will be sent to the server as part of the HTTP body. This data
is then transferred to a data-handling program on the web server.

There are a number of other methods supported by HTTP — including PUT, DELETE, TRACE, CONNECT, and
OPTI ONS. As arule, you'll find that these are less common; they are therefore beyond the scope of this discussion.If
you want to know more about these, take a look at RFC 2068, which you can find at http://www.rfc.net.

The HTTP Header
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The next bit of information sent is the HTTP header. This contains details of what document types the client will
accept back from the server, like the type of browser that has requested the page, the date, and general configuration
information. The HTTP request's header contains information that falls into three different categories:

O General: contains information about either the client or server, but not specific to one or the other
0 Entity: contains information about the data being sent between the client and server

O Request: contains information about the client configuration and different types of
acceptable documents

An example HTTP header might look like this:

Accept: */*

Accept - Language: en-us

Connecti on: Keep-Alive

Host: www. wr 0x. com

Ref erer: http://webdev.w ox. co. uk/ books/ Sanpl eLi st. php?bookcode=3730
User-Agent: Mzilla (X11; |; Linux 2.0.32 i586)

As you can see, the HTTP header is composed of a number of lines; each line contains the description of a piece of
HTTP header information, and its value.

There are many different lines that can comprise a HTTP header, and most of them are optional, so HTTP has to
indicate when it has finished transmitting the header information. To do this, a blank line is used. In HTTP 1.1, a
request must comprise of at least a request line and a HOST header.



The HTTP Body

If the POST method was used in the HTTP request line, then the HTTP request body will contain any data that is
being sent to the server — for example, data that the user typed into an HTML form (we'll see examples of this later
in the book). Otherwise, the HTTP request body will be empty.

The HTTP Response

The HTTP response is sent by the server back to the client browser, and contains the following.

The Response Line
The response line contains only two bits of information:
0 The HTTP version number

O AnHTTP request code that reports the success or failure of the request

An example response line might look like this:
HTTP/ 1.1 200 K

This example returns the HTTP status code 200, which represents the message "OK". This denotes the success of the
request, and that the response contains the required page or data from the server. You may recall that we mentioned
the status code 404 a few pages ago — if the response line contains a 404 then the web server failed to find the
requested resource. Error code values are three-digit numbers, where the first digit indicates the class of the
response. There are five classes of response:

Code class Description

100-199 These codes are informational — they indicate that the request is currently being
processed.

200-299 These codes denote success — that the web server received and carried out the request
successfully.

300-399 These codes indicate that the request hasn't been performed, because the information

required has been moved.

400-499 These codes denote a client error — that the request was incomplete, incorrect, or
impossible.
500-599 These codes denote a server error — that the request appeared to be valid, but that the

server failed to carry it out.

The HTTP Header

The HTTP response header is similar to the request header, which we discussed above. In the HTTP response, the
header information again falls into three types:

O  General: contains information about either the client or server, but not specific to one or the other

O Entity: contains information about the data being sent between the client and the server
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O  Response: contains information about the server sending the response and how it can deal with the response

Once again, the header consists of a number of lines, and uses a blank line to indicate that the header information is
complete. Here's a sample of what a header might look like, and the name of each line down the side:

HTTP/ 1.1 200 OK — the status line
Date: Mon, 1st Nov 1999, 16:12:23 GMI — the general header
Server: Apache/1.3.12 (Unix) (SUSE/ Linux) PHP/ 4.0.2 — the response header
Last-nodified: Fri, 29th Oct 1999, 12:08:03 GMI — the entity header

The first line we've already discussed, the second is self-explanatory. On the third line, "Server", indicates the type
of software the web server is running, and as we are requesting a file somewhere on the web server, the last bit of
information refers to the last time the page we are requesting was modified.

The header can contain much more information than this, or different information, depending on
what is requested. If you want to know more about the different types of information contained in
the three parts of the header, you'll find them listed in RFC 2068 (Sections 4.5, 7.1 and 7.2).

The HTTP Body

If the request was successful, then the HTTP response body contains the HTML code (together with any script that
is to be executed by the browser), ready for the browser's interpretation.

Where PHP Comes Into This
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So now we have a better understanding of how a browser sends a web page request, and how the web server sends
the page back to the browser. Let's sum up the 6-step process for delivering a web page:

Web Server

@ Web server locates instructions file

Author writes

h . @ Web server processes instructions to create HTML
instructions

@ HTML stream returned to browser

Client
requests webpage

Browser processes HTML
and displays page

Client




The web server needs to locate the page that was requested (Step 3); and, if it's a PHP page, then the web server will
need to process the PHP, in order to generate the HTML that is returned to the browser (Step 4). At this stage, if the
name of the web page is suffixed with . php, the server sends it to the PHP script engine (which is attached to the
web server) for processing.

Well, we've studied many of the necessary aspects surrounding PHP, but our understanding of the PHP processing
itself is still rather sketchy. Up to now, for simplification, we've discussed as though the PHP script engine were like
a sausage machine — the web server feeds in the raw PHP code (meat) at one end, and out comes a neatly packaged
pure HTML page — it's time to demystify this process.

We mentioned earlier in this chapter that PHP pages are divided into text, HTML markup, and PHP script. The
nuggets of programming capability embedded within our HTML are referred to as scripts. As HTML can't really be
described as a programming language, and has limited capabilities outside displaying static text and images, it
becomes necessary to write commands in other languages to add extra features. We use the term scripting language
to describe the languages in which these extra features are written. There are many scripting languages, and you are
probably familiar with some of them such as JavaScript. However, what makes PHP different to JavaScript, or just
plain HTML, is the fact that it is executed on the server, not the browser.

HTML allows us to include scripts at (almost) any point in our HTML code — it does this by providing us with legal
ways of inserting scripts, which we'll come to shortly. So, when the page has been requested and its HTML is being
generated, each script within the page is sent to a script engine for interpretation, and to generate the equivalent
HTML.

Script is the basis of PHP! We use script to write the instructions that allow pages to be created dynamically. There
are a lot of advantages to generating a page dynamically; you can return information to the user based on their
responses in a form, you can customize web pages for a particular browser, you can personalize information, and
utilize a particular profile for each individual, and, much more beyond the static text and you can generate graphics
that pure HTML returns. This is all down to the fact that script we write must be interpreted at the time it is
requested.

The Concepts of Parsing and Execution (A Quick Digression)

The interpretation of your PHP script can be split into two sub-processes. When a web page is sent to the PHP
engine, two things happen. The PHP script is first checked for correctness in a process known as parsing. This is the
equivalent of having your sentences checked for grammar and spelling mistakes. This doesn't ensure that the PHP
script is correct, it just checks the script to see if it conforms to a set of predefined rules. The second process called
execution takes place once a script has been parsed. This is where you find out if your script makes sense.
Execution is the process of taking a single line of PHP script and turning it into the equivalent HTML. It is done in a
linear fashion unless otherwise directed in the PHP script.

There are two places that the PHP engine can return errors, during parsing and during execution. If this happens the
errors will be returned to the browser. If not, a dynamically created HTML page will be returned to the browser.

Server-Side Scripting

What difference does the introduction of scripts make to the way the page is processed? For the most part, our model
of the browser making a connection to the web server, sending a request, receiving a response, and then interpreting
the received HTML to construct a web page still holds true.
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The only difference comes when, in the act of preparing a page to be sent to the browser, the server comes across a
script. The first thing the server must do is identify the machine responsible for processing the script. This is an
important point because, when we write a script, we can choose whether it is to be processed by the server or by the
browser. Let's make this difference more precise:

O A script that is interpreted by the web server is called a server-side script. A server-side script is
an instruction set that is processed by the server, and generates HTML. The resulting HTML is
sent as part of the HTTP response to the browser. The browser lays out the HTML and displays
it accordingly.

O A pure HTML page is interpreted by the browser. HTML is not processed by the web server.
Instead, it is sent to the browser (as part of the HTTP response) and is processed by the browser;
the result is then displayed by the browser.

Identifying a PHP Script

We've just been talking about how the web server identifies on which machine a script must be processed. But, how
do we identify a script when it is embedded in a small or large amount of pure HTML? In fact, we have already
answered this question earlier this chapter — PHP (which is destined to be processed on the web server) is enclosed
in special <?php ... ?> tags, like this:

The nunmber of days since the begi nning of the year is:
<?php echo gnDate("z"); ?>

Here, everything contained within the <?php and the ?> is assumed to be PHP, and is sent to the PHP script engine
for processing. So, in our example, once the PHP is processed it is returned to the browser as HTML, and indeed if
you look on your browser's View Source option you should see that your program has been returned to you in pure
HTML.:

<HTML>

<BODY>

The nunber of days since the beginning of the year is:
263</ HTM.>

In this way, you can see that the traditional problem of browser reliance is bypassed. In particular, features such as
components embedded with the <OBJ ECT> tag would only function on Internet Explorer. Also, new features such
as style sheets were dependent on a particular browser's capabilities and rendering, for instance IE3 barely supported
style sheets; IE4 did to a large extent, while IES supported them completely.

PHP is most categorically not like this — you're not reliant on the browser understanding PHP, as the browser only
ever needs to understand HTML. The only browser issue which affects you is how well the browser supports
different HTML features, and if you're using an up-to-date version of Netscape Navigator, Internet Explorer, or
Opera, then this won't be a problem.

Caching

Before we get into looking at how you actually program in PHP, this is a good time to mention the existence of an
item on the browser known as a cache. You may already be aware of this item; it stores web pages that have already
been viewed. To speed up the process of viewing pages, the browser will drag up the old version of the page. The
location of the cache on your machine varies according to two different things — the type of browser that you're
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using, and the platform you are browsing on.

On Windows (98/NT and 2000), you'll typically find your cache for Netscape Navigator under something like

C:\ Program Fi | es\ Net scape\ User s\ Cache. On Internet Explorer it resides in the Tenpor ar y

I nternet Fil es folder which resides under Windows or WinNT in Windows 98 and NT 4.0 respectively, or in
Windows 2000 under the Document s and Set ti ngs folder with a separate version of the cache for each user
profile on the machine.

In Linux you can find it under ~/ . net scape/ cache (where ~ represents the home directory).

When you're relying on the PHP engine on the server to do processing of pages before you, the existence of caching
becomes significant. If you're using cached results from a previous execution of the page, then you won't be using
the dynamic code at all, and the information returned will be incorrect. You will notice this if you try and use the
browser's back button to backtrack through a series of old PHP pages. Sometimes even pressing the refresh button
isn't enough, as even then the cache isn't refreshed and the page isn't properly reloaded because the browser doesn't
think that the page is out of date. In this event, to force a refresh on Internet Explorer 5 you should press CTRL+F5
together, while on Netscape Navigator you should hold down the Shiff key and click on Reload.

This is important because if you run an example, you might get the same set of results from a previous execution
of the example, if the browser is using the cached version of the page. You must then ensure the browser gets a
new page by refreshing it (or by altering the browser's settings) if you are in any doubt.

There is also a set of HTTP headers that can be used to prevent a web page from being cached. The
following 3 lines of PHP code (if used at the beginning of a PHP script) prevent Explorer or
Navigator from caching a page; users should use them to prevent undesired results, or the tiring

"o n

process of refreshing the document "n" times.

<?

header (" Cache- Control : no-cache, nust-revalidate");
header (" Pragma: no-cache");

header (" Expi res: Mn, 26 Jul 1997 05: 00: 00 GVI'");

>

Variables

Having looked at how to insert PHP script into your web pages, and how the web server treats the pages once it
receives them, it's time to start looking at the various parts of the language you will need to know about in order to
program in PHP. Perhaps the most basic unit of currency in programming is the variable. A variable is most simply
explained as an area of memory set aside to store information, and it is assigned a particular identifier by the
programmer. In PHP all variables begin with a dollar ' $ ' sign. To assign a value to a variable, you use the equals
sign or assignment ' = ' operator. So to create a variable in PHP and assign it a value you can do the following:

$aut hor = "W |iam Shakespeare";

The variable identifier is $aut hor and it has been assigned the text value William Shakespeare. You can also
assign numbers to variables.
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$nunber _of digits_on_one_hand = 5;

Here we have a rather convoluted variable name $nunber _of di gi ts_on_one_hand, but apart from that it's
not much different to the assignation we made before. The difference is that the numeric value now has no quotation
marks surrounding it. This tells PHP that it should be treated as a numeric value; no further intervention is required
on the part of the user to tell PHP to treat the value as a number.

Once you've created a variable, you're free to use it within your program however you like. To display it on the
screen using our old friend the echo() command, you'd do the following:

echo $aut hor;

Limitations on Variable Naming

There are a few limits on what you can and can't call your variables. In many languages there is a limit on size of the
variable name, typically such as 255 characters or 1000 characters; PHP, however, has no such limit. You'll probably
find though that you never need to go beyond 50 characters, and 20-30 is ample for most people.

The first actual limit is that all variable names must start with a letter or underscore (ignoring the dollar sign, which
isn't strictly part of the variable name). The second is that the variable name must be made up out of a selection of
numbers, letters, and underscores. Other characters such as +, - , *, and & aren't allowed and will cause an error in
your web page. Apart from that you're pretty much free to name variables as you please. However, we will be
looking at a sensible naming convention for variables later in this chapter.

Case-Sensitivity in Variable Names
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Variables aren't quite as straightforward as they first appear. One problem that often snares the newcomer in PHP is
that of case-sensitive variable names. The easiest way to explain this is with a quick bit of code:

$aut hor
$Aut hor

"W Iliam Shakespeare";
"James Joyce";

The above two lines of code actually create two separate variables, one called $aut hor and another called
$Aut hor . These two variables have the two different values and are really as different as if you'd used the
following code:

$f anobus_engl i sh_author = "W/ |iam Shakespeare";
$f anous_iri sh_author = "Janmes Joyce";

Quite often it impacts on the final output of the results on a web page if you unintentionally use a capital letter where
you haven't been using one before. If you did intend to only use one variable, then following code should have been
used:

$aut hor
$aut hor

"W Iliam Shakespeare";
"James Joyce";

The first line would set the contents of $aut hor to William Shakespeare, while the second line would completely
alter the contents of $aut hor to the text James Joyce. Only one variable would be created and used by this section
of code.



Now let's have a look at a quick example which creates a variable and then displays the contents of the variable on
the web page.

Try It Out — Assigning a Value to a Variable and Displaying It

1. Open up your text editor of choice and type in the following:

<HTM_>
<BODY>

<?php

$actor = "Marlon Brando";
echo $actor;

?>

</ BODY>

</ HTM.>

2. Save this code as vari abl e. php.

3. Open up this page on your browser.

Mozilla {Build ID: 20000807123} - o] x|

File Edit Wiew Search Go Bookmarks Tasks Help

Wihttp: fchrisufvariable.php v |

L9 Bookmarks #Home W Mozillaorg W Tinderbox % Bonsai WY Bugzilla ) Open Di

Marlon Brando

-- Docurnent: Done (0.421 secs) 2]

Mazilla Open Windows

How It Works

The code required is only two lines long. The first line:
$actor = "Marlon Brando”;
assigns the string Mar | on Br ando to our variable $act or . The second line:

echo $actor;
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supplies the contents of our $act or variable to the echo() command. You can see that when we sent the
contents of the variable $act or to the web page, we didn't use quotation marks. However, if we had written the
following:

echo "$actor";

the display would still have been Marlon Brando. This is because to tell PHP nof to substitute in the value of the
variable, you would have to use single quotes instead of double quotes.

Those from a Windows background might be slightly confused here. You might expect the above line
to have displayed the actual text $actor. The reason for this is because when PHP was written, the
authors took some elements from Perl and some elements from UNLX shell scripts, and in shell
scripts the user of the dollar-sign as a variable name actually "overrides" the quotation marks. To
actually display a dollar sign followed by a letter (or set of letters) you have to resort to other means
which we will look at in later chapters.

Data Types

We mentioned earlier that we were going to concentrate on two types of variables, those that contain numeric values,
and those that contain text values. There are actually several more types of variable, known as data types, that PHP
uses, such as arrays and objects, which we will defer discussion of until later chapters. For the record a whole list of
data types is as follows:

O  string (text)

0O integer (numeric)
O  double (numeric)
O array

0O  object

d

unknown type

Data types are not set by the programmer, rather PHP decides for you when interpreting the web page, what data
type a variable should be and assigns them accordingly. These different data types are used by PHP to denote the
different types of information that can be stored, and the different operations that can be performed upon this
information.

String Data Type
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The string data type is the one that holds textual information or words, and can even hold full sentences. Everything
stored inside quotation marks automatically becomes text, even numeric data. For example the following are both
strings:

$Car Type = "Cadillac";
$ENngi neSi ze = "2.6";

It doesn't matter that the second value is purely numeric, as once enclosed by quotation marks, it automatically
becomes a string. If you nominate a certain value as a string, then to perform mathematical operations on it, PHP



will have to perform some sort of conversion on it, in order to convert it to a number.
The result of this is that adding strings together as though they are numbers might produce some unexpected results.

However, strings do have a form of addition, which can be performed on them. This operation is known as
concatenation.

String Concatenation

String concatenation is the process of adding one string to another, i.e., that is, attaching one string to the end of
another. You use the . (period) as the concatenation operator, to perform this operation. This line:

$Car = $Car Type . $Engi neSi ze;

would yield the result Cadillac2.6, assuming we used the variables in the previous example.

Aesthetically speaking the fact that there is no space between the two strings might displease the designers among
us. So we create a variable to contain a space character as well:

$Space = 5
You should note that this quite different from having an empty string. An empty string contains nothing at all, while

a string with a space contains a character, albeit an invisible one. Spaces of course can be concatenated just like any
other text:

$Car = $Car Type . $Space . $Engi neSi ze;

This would produce the desired, nicely spaced-out text Cadillac 2.6.

Of course, there's no reason why you can't concatenate variables with actual text phrases as well:
$Car = "Buick" . $Space . "2.0":

Here we added text to a variable to more text, which produces the response Buick 2.0. There would also have been
nothing wrong with the following line either:

$Car = "Buick" . " " . "2.0";

This would have had the same effect. There's only one thing to remember when using spaces that are displayed as
HTML, if you display them as part of a line of text, and have more than one space, HTML will display only one
space on the web page.

In PHP, there is one more way to concatenate variables, and that is actually within the echo() command.
Remember that we mentioned earlier that if you tried to print a variable name on the web page, you couldn't do it,

and it just displayed the contents of the variable? For example:

$Car Type = "Cadil |l ac";
echo "$Car Type";

will still print out Cadillac. However, this does give us the ability to use the variable name within text in order to
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concatenate text, for example:

echo "Duke's $Car Type";
This would produce Duke's Cadillac. There are extra knock-ons to consider here as well, the first is that you can
use escape characters between double quotes but not single quotes. You should also consider what happens if you
have two variables such as $Car and $Car s. How would you go about displaying the following?

echo "Click here for the $Carsale";

It might look obvious to you, because you can see what is intended — you wish to use the variable $Car and not
$Car s, but how can PHP know this? In fact PHP would be looking for a variable called $Car sal e. To get
around this, you would use parentheses around the variable name as follows:

echo "Click here for the ${Car}sal e";

You might also notice that we've been careful to space out the period from the variable names in our examples. This
isn't just for readability's sake; it can actually have an effect on the output. The two lines might look functionally the
same, but they actually produce different results:

echo 2 . 2;
echo 2. 2;

Respectively, 22 and 2.2! OK, we've cheated here slightly in that none of the numbers are encased by quotation
marks, so they aren't actually strings. However, the point is still valid because the number 2 in the example above is
treated as a string character by the concatenation operator. So, to ensure that it isn't treated as a number, you need to
add spaces between it and the concatenation operator. The important message here is that spacing of your code can,
in certain situations, alter the output you receive on your web page.

It's time to see an example of some of these features in a PHP page. Let's create a couple of strings with values and
use the echo() command to display them on the web page.

Try It Out — Using String Variables

1. Open up your trusty web page editor and type the following in:

<HTML>

<BODY>

<?php

$Car Type = "Pontiac";
$Engi neSi ze = "3.0";
$Space = " ";

$Car = $Car Type . $Space . $Engi neSi ze;
echo $Car . $Car;

2>

</ BODY

</ HTM.>

2. Savethisasstring. php.

3. Open it up in your web browser, it should look something like this:
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Mozilla {Build ID: 2000080712} ]
File Edit Yiew Search Go Bookmarks Tasks Help

9 Bookmarks 44 Home % Mozilaorg 8 Tinderbox W Bonsai W Bugzila W Open

Pontiac 3.0FPontiac 3.0

- Cocurment: Done (0,23 secs)

Mozilla Open Win

How It Works

We've mulled over very similar code to this example quite extensively already. The first three lines create three
string variables, $Car Type, $Engi neSi ze, and $Space and assign them three different values.

$Car Type = "Pontiac";
$Engi neSi ze = "3.0";
$Space = " ",

Then on the next line, we concatenate our three values and place the result in a newly created variable called
$Car :

$Car = $CarType . $Space . $Engi neSi ze;
Finally, we can concatenate our answer to itself in the echo() statement:
echo $Car . $Car;

Hence the answer is repeated twice, but without a space between the two $Car variables. It looks a bit odd, but
we've done this just to demonstrate that concatenating a variable to itself is actually possible.

It Didn't Work!

If you're seeing something along the following lines of Parse error in C:\inetpub\wwwroot\string.php on line
n, then most likely you have not remembered to add the semi-colon to the end of each line. If some of the output is
displayed as in the above screenshot, but not all, then most likely you have mistyped the name or the case in the
name of one of the variables. Make sure that both the names and capitalization are consistent for each variable name
throughout the example. If not, you could have inadvertently created a new variable with nothing in it.

Numeric Data Types

There are two different numeric data types, integers, and doubles. Integers are whole numbers, while doubles are
floating point numbers. Here are some examples of both:
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$an i nteger = 33;
$anot her _i nteger = -5797;

$a doubl e = 4.567;
$anot her double = -23.2;

So, you should be able to deduce from the above that any whole number is automatically an integer, while anything
with a fraction becomes a double data type.

These two data types also have differences in the range of values they can hold, but this is generally dependent on
the operating system/platform you are running on. So, in Windows 98 for example a PHP integer could hold a value
between —32,768 up to 32,767. A PHP double in Windows 98 can hold — 1.79769313486232E308 to -
4.94065645841247E-324 (for negative values), and 4.94065645841247E-324 to 1.79769313486232E308 (for
positive values), and it can also contain the zero value.

The E-notation (exponential notation) mentioned here is the method that PHP, and indeed any
programming language, uses to easily represent very small and very large numbers, The number is
written as a base number times ten to the power (exponent) of another number. For example, 2.5E3
represents 2.5x10° or 2500.

Once again this is where PHP is different from other programming languages, as there are generally far fewer data types
in PHP, and these are the only two numeric data types in the language. In general, this makes things a lot simpler, as it's
usually fairly easy to see when you want a whole number, or one with a decimal point.

Simple Mathematical Operations

There are a set of numerical operators that you can use in PHP to perform mathematical operations. These are all very
common operators and should be familiar to anybody who has done math at school. They are as follows:

Operator Operation
+ The addition operator
* The multiplication operator

- The subtraction operator, and also the unary operator depicting negatives for example,

-6

/ The division operator

% The modulus operator (works out the remainder left by division) for example,
8%5=3

Their use is pretty much intuitive. For example, we could use the addition operator to compile the total of today's
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shopping bill:

$Bread = 1.5;

$M Ik = 0.8;

$Shoppi ngTotal = $Bread + $M | k;
The shopping total is the addition of the contents of the bread variable to the contents of the milk variable. You
should be able to see that $Shoppi ngTot al will contain the total 2.3, which corresponds to 2 dollars and 30

cents, although nowhere does the program make this connection for you. The other operators work pretty much in
the same way, so if you'd bought two loaves of bread only, it could be reflected as follows:

$Bread = 1.5;
$Shoppi ngTotal = $Bread * 2;

Of course you can combine the mathematical operators in an expression as you see fit, like this:

$Bread = 1.5

$MIk = 0.8

$Di scount Coupon = 0.5

$Shoppi ngTotal = $Bread + $M | k - $Di scount Coupon;

Adding a Variable to Itself

One other thing you're allowed to do in PHP is the following statement which might baffle mathematicians:
$Shoppi ngTot al = $Shoppi ngTotal + $Bread;
It doesn't actually mean $Shoppi ngTot al is equal to $Shoppi ngTot al plus $Br ead, which implies

$Br ead equals zero. The equals, or assignment operator, actually means $Shoppi ngTot al is assigned the OLD
value of $Shoppi ngTot al plus the value of $Br ead. So, the following line:

$Shoppi ngTot al = $Shoppi ngTotal + 1;

actually means add one to the variable $Shoppi ngTot al . There is also a shorthand for incrementing a variable
by one, and it is done like this:

$Shoppi ngTot al ++;
This has an identical effect to the previous line. Another shorthand trick is as follows:
$Shoppi ngTotal += 2;
which is the same as saying:
$Shoppi ngTotal = $Shoppi ngTotal + 2;
You could even say:

$Shoppi ngTot al += $Shoppi ngTot al ;
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Try this out, and see what you get.

There are more mathematical operators in PHP than just the ones discussed here. For starters, there is a set of PHP
functions specifically for performing operations such as calculating trigonometric functions or logarithms. We won't
be looking at these elsewhere in this book; we suggest that you refer to Appendix C for a full list of them. Secondly,
there is also a set of comparison, logical, and bitwise operators that we'll be looking at in later chapters — they
require features we have yet to look at. For the time being, the operators we saw above will be more than adequate.

Precedence

These simple mathematical operations still have to conform to the rules of precedence that we use in mathematics.
For instance, the following sum can produce two different results depending on which order you calculate the
operators:

$Sum = 5+3*6;

If you calculate it in strict order as it appears, you'll end up with the total 48. However, if you follow the
mathematical order of precedence, where multiplication is calculated before addition then you'll come up with the
total 23. Clearly you need some sort of rule to sort out which operation is performed first.

In mathematics BODMAS is the acronym used to help you remember the order of operator
precedence, which stands for Brackets, Division, Multiplication, Addition, and Subtraction.

As in mathematics, PHP uses parentheses to enforce these rules of precedence. So, if you wanted to ensure the addition
in the above sum was calculated before the multiplication, you'd need to add parentheses as follows:

$Sum = (5+3) *6;

Let's look now at a quick example which makes use of some of these operators, and after performing a small
calculation, displays the result on a web page. In this example we'll take a basic salary and calculate the salary after a
20% tax deduction. After that tax deduction, from the post tax salary figure, we will calculate a 3% pension
deduction and display the final salary figure, and the pre-pension deduction salary figure on the same page.

Try It Out — Numeric Types
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1. Open up your web page editor of choice once more and type in the following:

<HTM_>

<BODY>

<?php

$Sal ary = 15000;

$TaxRate = 20;

$Pensi on = 3;

$Bef or ePensi onl ncome = $Salary - (($Salary / 100) * $TaxRate);
$Af t er Pensi onl ncome = $Bef or ePensi onl ncone -

(($Bef or ePensi onl ncome/ 100) * $Pensi on) ;

echo "Before Pension Deductions: $Bef or ePensi onl ncome<BR>";
echo "After Pension Deductions: $After Pensi onl ncone";



?>
</ BODY
</ HTM.>

2. saveitascal cul ation. php.

3. Open it up in your browser of choice. You should see the following result:

Mozilla {Build ID: 20000807123} o ] |

File Edit Wiew Search Go Bookmarks Tasks Help

[ T Bookmarks 4 Home % Mozilaorg ) Tinderbox % Bonsai W Bugzilla W Open Directory

Before Pension Deductions: 12000
After Pension Deductions: 11640

- Document: Done (0,45 secs) &

Mazilla Open Wine

How It Works

The code is pretty straightforward. The first line creates a salary variable and sets its value to 15000:
$Sal ary = 15000;

The second line creates a $TaxRat e variable and sets its value to 20:
$TaxRate = 20;

The third line creates a $Pensi on variable and sets its value to 3:
$Pension = 3;

Now we're ready to start doing some calculations. To calculate the salary figures we first have to calculate what 20% of
the salary is. To do this we take the salary variable, divide it by a hundred, and multiply it by 20. This gives us our 20%
value, but we still need to subtract this from the salary total for the final figure. However, we must make sure that the
20% figure is calculated first, so we stick this calculation within parenthesis. Then we can subtract from the full salary
figure and assign it to the $Bef or ePensi onl ncone variable:

$Bef or ePensi onl ncone = $Salary - (($Salary / 100) * $TaxRate);
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Next, we need to get a figure that is 3% of the post-tax salary figure which is held in $Bef or ePensi onl ncone.
To do this we need to perform the same calculation as before, but with different variables. This time we need to
divide the post tax figure by 100 and multiply it by 3, to get the 3% figure — we use the $Pensi on variable to
supply the 3% figure. Then we subtract this from our post tax figure ( $Bef or ePensi onl ncome) and store it in
the variable $Af t er Pensi onl ncone:

$Af t er Pensi onl ncome = $Bef or ePensi onl ncone -
(($Bef or ePensi onl ncone/ 100) * $Pensi on) ;

Now we've got both of our figures calculated, we can display them on the screen. The following two lines state by
displaying the text Before Pension Deductions:, followed by the contents of the $Bef or ePensi onl ncome
variable. Notice that we've also supplied an HTML tag in the echo() statement. It's easy to forget that the PHP is
generating HTML, so this is why we supply HTML tags, and not just the special character codes such as CR or

CRLF — this is a trick we will be using a lot. This time the <BR> or line break tag is interpreted exactly as though it is
in a pure HTML page, and creates a new line for our second calculation figure to be displayed on.

echo "Before Pension Deductions: $Bef or ePensi onl ncome<BR>";
echo "After Pension Deductions: $After Pensi onl ncone";

Also note, that we've been very careful to supply semi-colons at the end of every line. Without these the program
would generate an error.

Constants
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So far we've looked at figures that we could change or alter in some way after we've assigned them to variables. For
instance the variable $aut hor we created earlier with the value "William Shakespeare", can be changed at the drop
of the hat to "Herman Melville". For example:

$author = "W I|iam Shakespeare";
echo $aut hor;
$aut hor = "Herman Melville";

echo $aut hor;

If you placed the above code snippet into a full web page and executed it, the echo( ) statements would produce
two different answers, one on top of the other as the variable changes values:

William Shakespeare
Herman Melville

What if you didn't want this to happen though? Certain values will never need to change, such as:

$Freezi ngPoi nt Centi grade = O;
$l ndependenceDay = "4" Jul y";
$Fi rst Presi dent = "Ceorge Washi ngton";

Also you may wish to define certain values within your code that aren't obviously fixed, but are nevertheless
unchanging. For example:

$Chri sFaveNFLTeam = "Eagl es";



In which case, you don't want anybody else messing around with your code, changing the values, and introducing
errors. Fortunately, PHP has a special facility which allows you to create an identifier, which takes a value that
cannot be changed. These identifiers are known as constants, which allow you to create variables and assign them
values that can never change. The way constants are created is slightly different to the way normal variables are
created.

The Define Keyword

Constants actually require a special keyword def i ne to create them. They also don't need to be prefixed with a
dollar sign. So, to create a constant for the Fr eezi ngPoi nt Cent i gr ade variable, we'd need to use def i ne
as follows:

def i ne(" FREEZI NGPO NTCENTI GRADE", 0);
Constant names are by convention all in upper case. The first value is the constant name; the second is the constant

value. To create a constant that contains text, you'd just enclose the constant value with quotation marks, just as we
do for variables:

def i ne(" | NDEPENDENCEDAY", " 4" Jul y");
def i ne(" FI RSTPRESI DENT, " Geor ge Washi ngt on");

Constants can then be used in exactly the same way as variables. So, you can display them on web pages using the
echo() statement:

echo "I ndependence Day is the " . | NDEPENDENCEDAY;

We can append them to text, as above, by using the concatenate operator. However, one difference is that as
constants are not preceded by the $ sign, there is no way that PHP can distinguish them from normal text as
with normal variables. So the following:

echo "I ndependence Day is the | NDEPENDENCEDAY";

will display the text Independence Day is the INDEPENDENCEDAY. To avoid displaying constants
incorrectly, you need to make sure that the constant name always appears outside the quotation marks.

PHP also has its own built-in constants which are used to reflect values such as the operating system that PHP is
running on or the version of PHP. For example:

echo PHP Cs;

will return the current operating system that your server is running on.

Initialization

Anybody with experience of programming languages other than PHP might be getting a little disconcerted at this
point. We've talked about variables in length, yet it's common in most programming languages for variables to have
to undergo a process known as declaration or initialization first. This process is common in many languages such
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as Java or Visual Basic. In these languages you must declare/initialize a variable

before you use them. Declaration or initialization just means that before you can use a variable, you must first
declare that variable to exist. For example, this is done with the Di mkeyword in Visual Basic, for example:

Di m newvari abl e
newvari abl e = "Hel | 0"

The above code is not PHP, and will ONLY work in Visual Basic.

However, in PHP you don't have to do this at all. It isn't required, and in fact once you use a variable name for the
first time, it is automatically created for you:

$newvari able = "Hel | 0";

However, there is one advantage of initialization that PHP misses out on. We mentioned earlier that each variable
has a data type, and that PHP automatically assigns a data type on creation of a variable type. With variable
initialization in other programming languages you could typically specify which data type you wanted that variable
to have — for example, in Visual Basic:

Di m newariable As String
newari able = "Hel | 0"

The above code is not PHP, and will ONLY work in Visual Basic.

In PHP you can't. This can lead to one problem — what happens in PHP when it automatically assigns a data type, but
assigns a type you didn't want? What happens if you want to change the data type of a variable halfway through a
calculation? For example, you could get the user to supply some information such as the size and make of their car —
a Volkswagen Golf 2.0CL, say. This would have to be treated as text. Then, what if you just wanted to extract the
engine size, and use the actual number in some mathematical calculations? You should be able to imagine plenty of
other tricky situations like this.

In each case you will need to convert the data type of the variable from one to another.

Conversions
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PHP does provide a set of built in functions to help you not only convert the data type of a variable from one to
another, but also to determine exactly what data type of variable PHP has assigned it in the first place. In fact, a lot
of the hard work is saved, because PHP commonly performs this process for you. Once again this is totally different
to most other programming languages, which typically only allow operations between two or more variables of the
same type. In PHP though you could do the following:

$Engi neType = "2.0L"
$TaxRate = 3
$TaxPai d = $Engi neType * $TaxRate

This doesn't change the contents of any variables. In fact let's run this example right now to prove everything is as it



seems:

Try It Out — Implicit Conversions

1. Open your web page editor and type in the following:

<HTM_>

<BCDY>

<?php

$Engi neType = "2.0L";

$TaxRate = 3;

$TaxPai d = $Engi neType * $TaxRate;
echo "Engi ne Type: $Engi neType<BR>";
echo "Tax Rate: $TaxRate<BR>";
echo "Tax Paid: $TaxPaid";

2>

</ BODY>

</ HTM.>

2. Saveitasconvert. php

3. Open it and view it in your browser:

Mogzilla {Build ID: 2000080712} =0 x|

File Edit Wiew 3Zearch Go Bookmarks Tasks Help

LT Bookmarks 4 Home % Mozilaorg %) Tinderbox % Bonsai W) Bugzilla %) Open Directory

Engine Type: 2.0L
Taz Eate: &
Tax Paid: &

- Dacurnent: Done (0,38 secs)

Mozilla Open Wi

How It Works

It's no different to our earlier examples using mathematical operations. The first three lines create three variables.
The first SEngi neType is a string:

$Engi neType = "2.0L";
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The second $TaxRat e is a number:
$TaxRate = 3;

The third performs our calculation for us, by multiplying the contents of SEngi neType and $TaxRat e and
placing them in the variable $TaxPai d:

$TaxPai d = $Engi neType * $TaxRate;

Here, PHP is actually saying, "I don't care that there is an L in the variable $Engi neType, I can see the number
and I can use the number in the multiplication sum." The last three lines display the contents of our variables to
prove that there has been no sleight of hand:

echo "Engi ne Type: $Engi neType<BR>";
echo "Tax Rate: $TaxRate<BR>";
echo "Tax Paid: $TaxPaid";

Type Casting

PHP up until now has done the conversion of data types itself, but if you want to specify the data type of a variable
when you create it, you can do this as well. All you need to do is set the variable to equal itself, then specify the data
type you want in parentheses before the second occurrence of the variable name. This is known as a cast:

$NewVar i abl e
$NewVar i abl e

13;
(string) $NewVari abl e;

The code has assigned our variable a numeric value. Then it has taken the numeric value and turned it into a text
value on the second line. You could then convert the variable back again if so required:

$Newvari abl e
$Newvari abl e
$Newvari abl e

13;
(string) $Newvari abl e;
(integer) $Newvari abl e;

gettype and settype
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We also alluded to the ability that PHP has in determining the current data type of a variable. This is via a preset
function that PHP provides called get t ype() . It works by providing the variable in parentheses to the function as
follows:

gett ype($nunber);
To get it to display anything, you'd need to feed it to the echo() statement as follows:

$nunber = 5;
echo gettype($nunber);

This would display the result Integer on a web page. There is also a related function that PHP provides called



sett ype() which, like type casting, allows you to specifically set the data type. It takes two parameters within the
parentheses — the variable you wish to set the data type of, and the data type you wish to set it to. It works as
follows:

$nunber =10;
settype($nunber, "string");

To demonstrate that this has changed the data type, you can show the value returned by the get t ype function to
the screen as follows:

echo gettype($nunber);

Before it displayed the result number, now it returns the word string.

isset, unset, and empty

There are three more PHP functions that will be of use to you when you use variables. The first function, i sset (),
allows you to see whether a variable with a certain name has been created or not. You just supply one parameter to it
— the name of the variable itself. If you supplied it to the echo( ) statement:

echo isset ($nunber);

This would display a number 1 if there was a variable named $nunber already in existence. Otherwise it wouldn't
return any value at all, not even a zero.

The second function, unset (), is used to completely destroy a variable and release any memory that has been
allocated to it. Again, it takes just one parameter — the variable name:

unset ($nunber) ;

However, make sure this is really what you want to do to the variable, because both the name and the value are
destroyed when it is used.

The third of the three functions, enpt y () , is the logical opposite of i sset () . It is used in exactly the same way
asi sset (), returning 1 if there is no variable $nunber, orif $number equals 0 or "" (the empty string), and
nothing at all if this variable exists:

echo enpty($nunber);

This almost brings to a close our introduction to variables. However, there is still one more type that PHP provides
that we haven't talked about yet.

Environment Variables

Environment variables (also termed PHP variables) are variables that have been set outside PHP scripts, but are
available within any PHP script. These variables typically provide information about the client-server transaction that
we described earlier in the chapter. They can be information about the HTTP request or the HTTP response, and they
take the same format as variables you have created yourself, since they also begin with a dollar sign. The only
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difference is that they have already been created, and need no kind of intervention from the user. You can see them by
using the function phpi nf o() , which we used in the first chapter.

You can also reference these individually, with the echo() statement, such as:
echo $HTTP_COCKI E_DATA;

This line will display the contents of any cookies currently in use. Another useful environment variable is
$HTTP_USER_AGENT which contains the user browser type:

echo $HTTP_USER AGENT;

You can then use the value of this in your own programs and tailor make them to a specific browser or set of
browsers. There are other very useful variables such as $HT TP_FROMwhich contains the email address of the user
making the request, or SHTTP_ACCEPT which contains a list of the different media types that the user's browser
can accept.

The difference between environment variables and the PHP defined constants we detailed earlier is that you can
change or influence the contents of these variables yourself. However, they are there more for reference rather than
setting, and you will see them used throughout this book.

Summary
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This chapter has covered a lot of ground in a short space, so to make sure everyone keeps up, we have kept things
relatively short and simple. We started the chapter with an introductory PHP example, and demonstrated that PHP
pages are a mixture of three things, text, HTML markup, and PHP script. We noted that the PHP script is sent to the
web server for processing. We made a brief mention of the process of interpretation that the script has to undergo.
The PHP script engine then returns the page as pure HTML markup, so that the browser can understand it. We
looked at the interaction between web server and browser more closely, and the way that HTTP sends messages
back and forth.

We saw how to delimit PHP scripts in your pages, and briefly reviewed the process of caching, before moving out
into programming territory. We started programming by introducing the concept of variables — the method by which
PHP stores and retrieves information (as indeed do most programming languages). We looked at the different types
of data you could store, and examined in greater depth the storage of numerical and textual information.

We looked at the process of converting a variable of one data type to another, and also introduced constants, which
are variables with never-changing values. We looked at some tools PHP offers to perform fairly basic manipulation
of this information. Finally, we took a brief look at some environment variables.



Getting Data from the
Client

In the last chapter we went through a lot of practical examples, setting information in a variable and then
displaying the contents of the variable in a web page. We didn't actually ask for any input from the user, or
require any interaction from them whatsoever, and as such we didn't really provide more than HTML offers
already. Fear not though, the last chapter was preparing the ground for us to be able to get information from
the user, store it, and then act on the information supplied and return it to the user as part of a web page.

We will start by looking at HTML forms — these are the most common method via which a user can enter
information. We'll then look at the two different methods HTML uses to transmit information from one page
to another, and the pros and cons involved with each. We'll see how PHP can easily pick up and use the values
transmitted by pure HTML markup. There are many different methods that HTML forms can use to
encapsulate data, from text boxes and text areas, to check boxes, password fields, and radio buttons. We're
also going to look at examples of how you can use PHP to get information back from all of these types of
controls in this chapter.

The last part of the chapter deals with using values to produce a response to the form input when necessary.
The order of topics in this chapter is:

Two different ways of sending form information — GET and POST
Text fields

Checkboxes

Radio buttons

Listboxes

Hidden form fields

Passwords

Submit and Reset buttons

o o oo o o oo O

Returning a result based on information provided by the user



Web Forms

Probably the one area of HTML that causes the most confusion and difficulty is the subject of forms. This is
mainly due to the fact that, in order to manipulate data passed by a form, you have to use some other
technology to pick up the data. This can range from a simple scripting language such as JavaScript, or a "glue"
technology like Active Server Pages, an application such as CGI, or a fully-fledged language feature such as
Java Servlets. To properly implement client-server processing, it isn't feasible to just take information from the
user and reply to them at a later date. A proper client-server interface needs to process information and return
information to the user while they are waiting.

If you think of it, all you're doing when you send a URL to a web server is asking for the web page at a
particular address. If the web server can find it, it will package it up and send it back to your browser. The
browser has the hard job of understanding the package sent to it by the web server, and the process of
translating it into a web page. If the server can't find the page it will send back an error, usually of the form
HTTP Error 404 Page not found.

When you send a form off to a server, what you are doing is sending it a load of code that it doesn't actually
understand! To be able to understand your form, the web server has to have an additional application or module
bolted on to perform the task. PHP is one such application that performs the task for you.

We're going to begin this chapter with a discussion of the HTML <FORM> tag. The <FORM> tag's attributes
are used directly by PHP to make sense of what it has been sent.

The FORM Tag

What happens when you send a form in HTML? The user fills out the various text boxes and clicks a submit
button when ready; the information that is supplied is then bundled up in one of two ways and sent to the web
server. The web server can then pull out this information, and supply it to the PHP script engine. PHP
manipulates this information and sends it back as part of the HTTP response to the browser. All you need to
do to make a form is create a pure HTML web page with opening and closing <FORM> tags. Any controls such
as text field, check boxes, and radio buttons that are placed between the <FORM> tags, automatically become
part of the form that is sent to the web server.

Attributes of FORM

The <FORM> tag has a whole host of attributes, but we can get by using only two of them, ACTI ON and METHOD.
Other attributes, such as | D, CLASS, DI R LANG LANGUAGE, NAVE, STYLE, and Tl TLE are universal to most or
all HTML tags, and shouldn't need further explanation. The more obscure attributes ACCEPT- CHAR and ENCTYPE,
which specify the character sets and the MIME-TYPE of the form data are outside the scope of this overview - we
will be looking specifically at the second of these in Chapter 10. There is also a TARGET attribute that, like its
namesake in the <A HREF> tag, allows you to specify a frame or window in which to display the Web page that is
sent back in response to the form's submission.

ACTION

The ACTI ON attribute tells the server which page to go to once the user has clicked a submit button on the
form. It doesn't matter whether this page is pure HTML, PHP, or uses any server-side technology, as long as
the page exists on the web server. It can be used as follows to link to an HTML page:
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<FORM ACTI ON="t est . ht mi ">

</ FORM>
or, for a PHP page it would read as follows:

<FORM ACTI ON="t est . php" >

</ FORM>
However, when we supply a PHP page as part of the ACTI ON attribute, what we're actually doing is sending
the information entered into this form to the PHP script engine for processing. The ACTI ON attribute just tells
the server which page to go to next — if you saved the above page ast est . ht M instead of t est . php, then
the page wouldn't be sent to the PHP script engine and nothing at all would be displayed unless PHP has been

configured to parse . ht m files. Shortly, we'll look at what the PHP script engine does when it receives the
form, but before we do that, we need to look at the second FORMattribute, METHOD.

METHOD

The METHQOD attribute controls the way that information is sent to the server. As we mentioned previously, it can
do this in one of two ways. These are GET and POST methods, and you use them as follows:

<FORM ACTI ON="t est . php" METHOD=GET>
or

<FORM ACTI ON="t est . php" METHOD=POST>

There are actually more than two values you can supply to the METHOD attribute, HEAD, PUT,
LI NK, UNLI NK, OPTI ONS, DELETE, TRACE and CONNECT. However, these options are not
commonly used, and you will rarely have call to use them, so we will discuss them no further.

Let's now examine the main two settings of METHOD more closely.

GET

We'll start with the GET value of METHOD. This tells the browser to append the values the user placed on the
form to the URL. To do this the browser adds a question mark to the end of the URL to denote where the URL
finishes and the form information starts. The information on the form is then transmitted in the form of
name/value pairs. It is easier to look at some examples than to explain in detail.

A name/value pair works in a very similar way to a variable. The first part is the name, which acts as an
identifier. The second part is the value that you wish to store. For example:

?ani mal =cat

Here "animal" is the name, while "cat" is the value. This can be appended to the URL as follows:
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http://ww. nonexi st ent server. com t est. php?ani nal =cat

The browser automatically appends the information to the URL when it sends the page request to the web
server. You can add more than one name/value pair to a URL if you separate each pair with an ampersand (&).
With two name/value pairs the end of the URL might look like this:

?f urryani nal =cat &pi kyani mal =por cupi ne
As part of the URL it would look like this:
http://ww. nonexi st ent server. com test. php?furryani nal =cat &pi kyani mal =por cupi ne

The part appended to the URL is known as a query string. We mentioned earlier that name/value pairs are
very similar to variables. In fact, once they have been passed to the web server for processing, PHP makes
them available as variables. So, if you submitted your form to the web server, and moved to another page, the
name/value pairs would be available in the PHP script as variables.

Occasionally, you might wish to pass spaces in the values that make up the query string. For instance, if you
had a form that had a <TEXTAREA> tag, and someone had typed in the following reply:

Mozilla {Build ID: 2000080712} - |ol x|

File Edit Wiew 3Search Go Bookmarks Tasks Help

& hkkpe £ chrisugForm, html - |

[ 9 Bookmarks 44 Home & Mozila.org W Tinderbox WY Bonsai % Bugzilla ) Open Direc

What do you most ike/disike about our web site?

I would like to see a dyhamic
enu in operation

- Document: Done (0,21 secs) &

Muozilla Open Windows

The line "l would like to see a dynamic menu in operation" contains several spaces that need to be
represented. In which case the addition operator replaces the spaces:

http://chrisu/form php?Text Ar ea=| +woul d+| i ke+t o+see+a+dynanm c+menu+i n+oper ati on

Some of you will be thinking, "But what happens if you want to put an addition operator in the
<TEXTAREA>? How is that represented within a query string?" In this case, the character or operator in
question has to be replaced by a code, which signifies this particular character. This is known as URL



encoding.

URL Encoding

There is a set of characters that can't appear in a URL, and therefore by association, can't appear in a query
string either, so they have to be URL encoded.

The encoding process requires you, the user or developer, to do precisely nothing. It's all done for you. The
web browser takes the offending character, whether a bracket or an addition sign, and replaces it with a code
value. The code is always the same and we have listed the most common characters and their code values for
you in the table beneath:

Character URL Encoding Character URL Encoding Character URL Encoding
Tab %09 ( %28 ; %3B
Space %20 ) %29 < %3C
! %21 + %2B > %3E
" %22 , %2C = %3D
# %23 . %2E ? %3F
% %25 / %2F @ %40
& %26 : %3A \ %5C

Some of the above characters have to be encoded, or they would adopt another meaning in the query string —
as we saw above, the addition operator is used to denote a space in the query string, and the question mark
denotes the start of a query string.

The previous query string with the URL code value for a space in place of the addition operator would look
like this:

http://chrisu/form php?Text Ar ea=l %20woul d%20I i ke%20t 0%20see¥?0a%20dynamni c%20menu%@
0i n%200per ati on

We won't look at an example of GET in action just yet; instead we'll look at POST.

POST

One disadvantage you might have discerned from query strings is the rather public nature of their
transmission. If you don't want the information sent to appear in the URL, then you will have to rely on the
POST method instead. This works almost identically to the GET method; the difference is that the information
in the form is sent in the body of the HTTP request, rather than as part of the URL. This means that it isn't
visible to everybody, because it isn't attached to the URL. POST can also allow a greater amount of
information to be transmitted — there is a physical limit to the amount you can transmit as part of a URL.

Do | Use GET or POST?

There's a mixture of opinion on this one; some people say you should almost never use the GET method, due to
its insecurity and limit on size; others maintain that you can use GET to retrieve information, while POST
should be used whenever you modify data on the web server. There are no hard and fast rules though, and
these are just guidelines.

One disadvantage of POST is that pages loaded with POST cannot be properly book-marked, whereas pages
loaded with GET contain all the information needed to reproduce the request right in the URL. In many cases

75



you can bookmark the result of a form submission (a search on Alta Vista, for example) by using the GET
method, and this is why most search engines use GET. As well as this, the POST method

itself isn't secure — while the information is placed in the HTTP body and isn't immediately visible, the
information isn't encrypted and is still easily obtained by a hacker. To make sure it is secure, you would need
to use a secure connection to a secure server.

Which method you use depends on what you want to the form to do. If you do use GET, be aware of its
shortcomings and its indiscreet nature. If you use POST, beware that it can't be book-marked by search
engines, and just because it is more discreet doesn't mean it is more secure.

HTML Form Controls and PHP

Now we've explained the process in some detail, let's take a look at the most common HTML controls you can
use to collect information in a form, and see how we can use PHP to get at this information afterwards. All of
the following examples in this section will require two web pages. The first page retrieves information posted
by the user, and the second sends the information from the web server and scripting engine back to the
browser.

The first web page doesn't have to contain any PHP script at all. In fact, on a large number of sites, the web
page that contains the form will be pure HTML and will have the suffix . ht mor . ht M . We will be
observing this format in all of the following examples. Obviously there is no need to send any information to
the PHP scripting engine, because if it contains no PHP, then this will just add extra time to the amount of
time it takes to generate the web page to be returned to the browser

Let's get started by looking at the most common HTML form controls.

Text Fields (Text Boxes)

Text fields or text boxes are probably one of the most familiar controls you will come across on any form.
They are created using the <I NPUT> element and by setting the TYPE attribute to text.

<I NPUT TYPE="Text" NAME="Text Box1">

Their advantage is that they can take whole sentences of text from the user. This makes them ideal for open-
ended questions, where there can be a vast and unpredictable range of possible answers. A typical text box
looks like this:

Whe 1s your favourtte author?

We've kept away from the practical side of things long enough, so let's move onto an example. We'll explain
what's going on after we've run the example. In this example we'll just take the user's favorite author and
display it to the screen on the next page.

Try It Out — Using Text Fields

1. Open up your text editor and type in the following HTML.:
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<HTM.>
<HEAD></ HEAD>
<BODY>

<FORM METHOD=GET ACTI ON="t ext . php">
Who i s your favourite author?

<I NPUT NAME=" Aut hor" TYPE="TEXT" >
<BR>

<BR>

<I NPUT TYPE=SUBM T>

</ FORM>

</ BODY>

</ HTML>

2. Save this ast ext . ht m

3. Close this file and start a new file in your editor and type the following code:

<HTM_>

<HEAD></ HEAD>

<BODY>

Your favorite author is:
<?php

echo $Aut hor;

2>

</ BODY>

</ HTM.>

4. Save this file as t ext . php.

5. Open up t ext . ht m in your browser and type a name:

Mozilla {Build ID: 2000080712}

File Edit “jew Search Go Bookmarks Tasks Help

=101 x|

Who is your favourite author? IJuan Fulfo

Submit Cluery |

-+ Docurnent: Done (0,24 secs)

Mozilla Open Windows
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6. Click on the Submit Query button and you should see the author name you supplied displayed as
shown overleaf:

Mozilla {Build ID: 20000807123} ) =] S|

File Edit Mjew 3Search Go Bookmarks Tasks Help

Whtkp: fichrisuftext php?Author=Juan+Rulfo + |

L Bookmarks 4 Home %) Mozilaorg W) Tinderbox Wy Bonsai W Bugzilla %% Open Directary

Tour favortte author 15 Juan Rulfo

- Document: Done {0,311 secs) &

Mozilla Cpen Windows

How It Works
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First of all, before we look at the code, take note of the URL in the previous screenshot (the second page we
created). Appended to the end of the page name t ext . php is a query string. This is something that has been
added by the web browser, because we instructed it to do this in the program t ext . ht m | with the following
highlighted HTML line:

<HTM_>

<HEAD></ HEAD>

<BODY>

<FORM METHOD=GET ACTI ON="t ext . php" >
Who is your favourite author?

Setting the attribute to GET has passed our form information on as a query string, rather than hiding it. Let's
examine the query string now. In the example in the screenshot it reads:

?Aut hor =Juan+Rul f o

We've already said that query strings are made up from name/value pairs. You don't have to be Sherlock Holmes
to deduce that Aut hor is the name and Juan Rul f o is the value in this example. The query string picks up
Aut hor as its name from the following highlighted line in our first program, t ext . ht m :

Who is your favourite author?
<I NPUT NAME="Aut hor" TYPE="TEXT">
<BR>

The NAME attribute of the <I NPUT> tag has set this control to have the name Author. I added the value when I
entered the name of my favorite author in the text field.



This deals with our first program, so let's look at the second program t ext . php. It's actually one line of text,
followed by one line of PHP:

Your favorite author is:

<?php
echo $Aut hor;
2>

The line of PHP displays the contents of the variable called $Aut hor . Nowhere within our code have we
physically created a variable called $Aut hor . What we have done is created an HTML text box and given it
the name Author. When we sent the form to the web server and the PHP script engine, it created a variable
with the name $Aut hor . If we'd called our text box "Name" then our variable would have been called
$Nanme. That's all our example program does.

Why This Example Might Not Be Working For You

If you're just seeing the following picture without any author name, but with the author name passed as a
query string:

Mozilla {Build ID: 2000080712} -|al x|

File Edit View Search Go Bookmarks Tasks Help

LT Bookmarks 44 Home W Mozilaorg % Tinderbox Wy Bonsai W Bugzilla ) Open Directary

Your fawortte author 15

- Document: Done (0,34 secs) &

Mozilla Cpen Windows

then, most likely you have confused the cases in your two programs. If you had the following line in
t ext. ht m , with a lower case "a":

Who is your favourite author?
<I NPUT NAME="aut hor" TYPE="TEXT" >
<BR>

while in t ext . php you had $Aut hor with an upper case "A":

<?php
echo $Aut hor;
2>
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this would be enough to break the program because variable names in PHP are case-sensitive. While HTML
itself isn't case-sensitive, PHP is taking the variable name from the name you assigned to the HTML text field,
so it is creating the PHP variable $aut hor , not $Aut hor . You must make sure that the name of the HTML
text field and the name you use in your PHP script are absolutely identical, cases and all. Let's move onto our
next example.

Text Areas

If you want to have a text field that allows multiple lines to be typed, as opposed to having a multiple number
of separate text fields on your page, then you need a completely different HTML control. You don't even use
the HTML <I NPUT> tag; instead you use the <TEXTAREA> tag. The <TEXTAREA> tag takes a different set
of attributes to <I NPUT>, which allow you to set the size and number of rows and columns of the control,
among other features. For example:

<TEXTAREA NAME="WbSites" ROWS="30" COLS="50">

Once again it's designed to take whole sentences from the user. The advantage of <TEXTAREA> is that you
can set the size, so it can take many lines of text. <TEXTAREA> requires a closing tag, so you can also place
default text for each line between the tags. For example:

What are your favourte web sites?

http: /7 LI
http://f

http://f

http://f

[~

Let's take a look at another example. In this one, we will do the same as we did in the previous example, and
display all the web sites the user fills in. However, we will be making one crucial change to the method of
transmission, as you shall see.

Try It Out — Using Text Area
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1. vYet again poke your trusty web page editor in the ribs to start it up and type the following:

<HTM_>

<HEAD></ HEAD>

<BODY>

<FORM METHOD=POST ACTI ON="t ext ar ea. php" >
What are your favourite web sites?
<TEXTAREA NAME="WebSites" COLS="50" RONG="5">
http://

http://

http://

http://

</ TEXTAREA>

<BR>

<BR>



<| NPUT TYPE=SUBM T>
</ FORW>
</ BODY>
</ HTM.>

2. Savethisastextarea.htm .
3. Close the previous file and start a completely new one and type the following in:

<HTM_>

<HEAD></ HEAD>

<BODY>

Your favorite web sites are:
<?php

echo $WebSites;

?>

</ BODY>

</ HTM.>

4. Save this ast ext ar ea. php.

5. Open up t ext ar ea. ht ml in your browser and type in the names of some of your favorite web
sites:

Mozilla {Build ID: 2000080712} -|0] x|

File Edit Yiew Search Go Bookmarks Tasks Help

Whhtkp: fichrisuftextarea, bkl vl

TWhat are vour favourite web sites?
http://pZp.wrox.com
http://webdev.wrox.co.uk
http://www.php.netc

http://

Subrmit Query |

- Document: Done (1,332 secs) =

Mozilla Qpen Wi

6. Click on Submit Query once you have typed in the names of your sites. You don't have to fill in all
four sites; we've even left one blank above. You should see something like the screen shown below:
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Mozilla {Build ID: 2000080712} ) [=] B

Bile Edit View Search Go Bookmarks Tasks Help

Whhttp:ffchrisuftextarea~ |

hitp:/fp2p wroz com httpifwebdev wrox co ule httpffwwrw php net
http:ff

- Document: Dane (0,221 secs) 25

Mozilla Open Windows

How It Works

Not quite as neat and tidy as our previous example, is it? However, don't let this distract you from an
important point, which is the URL that reads:

http://chrisu/textarea. php

There's no query string attached. This is because in the first of the two programs we have now set METHOD to
equal POST.

<HTML>

<HEAD></ HEAD>

<BODY>

<FORM METHOD=POST ACTI ON="t ext ar ea. php" >
What are your favourite web sites?

This is the only change we need to make to ensure that our form details aren't freely visible. There's little else
of particular interest on the web page, apart from the <TEXTAREA> tag:

<TEXTAREA NAME="\WbSites" COLS="50" RONG="5">
http://

http://

http://

http://

</ TEXTAREA>

We set it to be 5 rows high, and 50 columns across to get it to the size we require. The text inside the
<TEXTAREA> tag, unlike in normal HTML, doesn't require line breaks (the <BR> tag), it's enough to start it
on a new line, to get it displayed on a new line. We set the name of the TEXTAREA control to be "WebSites",
and then in our second program t ext ar ea. php, we reference this variable in PHP as $W\ebSi t es, once
again taking care to ensure the cases are identical:

Your favorite web sites are:
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<?php
echo $WebSites;
?>

The whole contents of the <TEXTAREA> tag are then dumped to the screen, but the carriage returns that
separated them in the HTML page are automatically collapsed by the browser, along with any extra white
space, in order to make the details fit in. Even though we've used the POST method instead of GET, the PHP
variable is exactly the same, and there's no way of telling just by looking at the variable name, which method
of transmission was used. Let's move onto another control now.

Check Boxes

Check boxes are, like text fields, created in HTML using the <I NPUT> tag. They provide a single box, which
can be ticked or not ticked, depending on the option chosen. This doesn't require any data from the user, other
than to click on the checkbox, so any data this control contains will be quite different from the text field.
Superficially in HTML it looks very similar, all that's different is the type:

<| NPUT NAME=" Choi ce" TYPE="Checkbox">

It is suitable for use when you have a question that requires a strict yes/no answer with no room for maneuver:

Have you ever eaten hageis before?

Check boxes also have a CHECKED attribute (which takes no value). If you supply this attribute in the control,
then the checkbox will be checked by default:

<I NPUT NAME=" Choi ce" TYPE="Checkbox" CHECKED>

It will also have a VALUE attribute set to "on" by default.

Some of the advantages of checkboxes over other forms of input control aren't immediately obvious, but they
will become clear once we have used several of them. However, to get the hang of them, let's do a quick
example, which utilizes just one checkbox and returns the contents of it to the screen.

Try It Out — Using a Check Box

1. Dust off your web page editor again and type the following code in:

<HTM_>

<HEAD></ HEAD>

<BODY>

<FORM METHOD=PQOST ACTI ON="checkbox. php" >
Have you ever eaten haggis before?

<I NPUT NAME=" Choi ce" TYPE="Checkbox" >
<BR>

<BR>

<I NPUT TYPE=SUBM T>

</ FORM>

83



84

</ BODY>
</ HTM.>

2. Saveitascheckbox. htni .
3. Close this file and start a new one; then type in the following:

<HTM_>
<HEAD></ HEAD>
<BODY>

<?php

echo $Choi ce;
?>

</ BODY>

</ HTM.>

4. Save this as checkbox. php.

5. Open up checkbox. ht ml in your browser of choice:

o o=

File Edit ¥Yiew Search Go Bookmarks Tasks Help Debug Q&

T Bookmarks *  Home Mozilaarg Tinderbox Bonsal Bugzila Open Directar

‘:he ckbox_ htul » Search

Hawe you ever eaten haggis before? [T

Subrmit Querny |

| Documert Done (0321 secs) Build IC: 200001 2520

Mozilla +  Open Windows w

Depending on whether you check the box or not before you submit the query, you will get one of two
results. Hit the back button, and go back and select the opposite choice to the one you made earlier and
hit submit again:



ai Bl

ine al B rector
ttp: f/monstew Search |

| Document: Done (0241 secs) Builed 1D 200001 2520

hozilla W Cpen Win

How It Works

You're probably getting used to this ritual now. Once again, if you look at the URL you will see there is no
query string. This is because we have used the POST method to pass our form information to the web server.
This is set in the first of our two programs, checkbox. ht m :

<HTML>

<HEAD></ HEAD>

<BODY>

<FORM METHOD=POST ACTI ON="checkbox. php" >

Our form control is a checkbox, so it is created with the <| NPUT> tag once again:

Have you ever eaten haggis before?
<I NPUT NAME=" Choi ce" TYPE="Checkbox">

This is all there is to comment on in our first program. In the second one, checkbox. php, we call the PHP
variable, which once again has exactly the same name as the control we set in checkbox. ht ml :

<?php
echo $Choi ce;
?>

The only difference is that the variable is now created with a value that wasn't assigned by us. If the checkbox
was ticked then it contains the value 'on'. If it wasn't checked then it contains nothing at all.

85



Multiple Check Boxes

What happens if you want to use more than one check box? If you're familiar with radio buttons, you'll know
that selecting one radio button in a group of radio buttons, will automatically move the choice from whatever
button was selected before to your current selection. Checkboxes don't work like that. Their advantage is that
each checkbox is counted as an individual entity. So you can have several checkboxes ticked altogether, or
you can have none checked at all. For example we could modify our previous example to look like this:

Have you ever eaten hageis before? W
Have you ever eaten snails before? W
Have you ever eaten locusts before? [T

In fact, let's do that; we will go back and modify our previous example to include several checkboxes, to
reflect these choices.

Try It Out — Using Multiple Checkboxes

1. Open up your web page editor, load checkbox. ht m , and add the following lines to it:

<HTM.>

<HEAD></ HEAD>

<BODY>

<FORM METHOD=POST ACTI ON="checkboxes. php" >

Have you ever eaten haggis before?

<I NPUT NAME=" Choi cel" TYPE="Checkbox" VALUE="Haggi s">
<BR>

Have you ever eaten snails before?

<I NPUT NAME=" Choi ce2" TYPE="Checkbox" VALUE="Snail s">
<BR>

Have you ever eaten |ocusts before?

<I NPUT NAME="Choi ce3" TYPE="Checkbox" VALUE="Locusts">
<BR>

<BR>

<I NPUT TYPE=SUBM T>

</ FORW>

</ BODY>

</ HTM_>

2. Save this as checkboxes. ht i .
3. Close this and create a new file and type in the following:

<HTM_>

<HEAD></ HEAD>
<BODY>

<?php

echo "$Choi cel<BR>";
echo "$Choi ce2<BR>";
echo "$Choi ce3<BR>";
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?>
</ BODY>
</ HTM.>

4. Save this as checkboxes. php.
5. Opencheckboxes. ht m on your browser.

6. Clickona couple of the options and submit your query, you should see something like this:

Mozilla {Build ID: 2000080712% o ] 4

File Edit ‘iew Search Go Bookmarks Tasks Help

Warisufcheckbozes.php - |

- Docurnent: Done (0.3 secs) =2

Mozilla Open Windows

How It Works
We set the VALUE attribute for each checkbox in the first program:

Have you ever eaten haggis before?
<I NPUT NAME="Choi cel" TYPE="Checkbox" VALUE="Haggi s">

<BR>

Have you ever eaten snails before?

<I NPUT NAME=" Choi ce2" TYPE="Checkbox" VALUE="Snail s">
<BR>

Have you ever eaten |ocusts before?

<I NPUT NAME="Choi ce3" TYPE="Checkbox" VALUE="Locusts">

This has the effect of setting a value for each checkbox once it has been checked. So, if the Choi cel
checkbox is ticked, it will have the value of Haggi s (rather than the default 'on'), and this in turn will be
passed on to the $Choi cel variable in our checkboxes. php page. If the checkbox isn't ticked then
once again, nothing is passed on to the PHP variable of the same name. In our second program,
checkboxes. php, we display the contents of the three variables set independently in the first program
like so:

echo "$Choi cel<BR>";
echo "$Choi ce2<BR>";
echo "$Choi ce3<BR>";
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From the display screen above, you should be able to deduce that the Haggis and Snails checkboxes were
ticked, while the locusts one wasn't.

An Additional Note

We mentioned that each of three checkbox controls was named and set independently. It is possible to set all
three inputs to have the same name. However, this might not yield the results you expect. If you changed the
following code in the program checkboxes. ht m :

Have you ever eaten haggis before?

<I NPUT NAME="Choi ce" TYPE="Checkbox" VALUE="Haggi s">
<BR>

Have you ever eaten snails before?

<I NPUT NAME="Choi ce" TYPE="Checkbox" VALUE="Locusts">
<BR>

Have you ever eaten |ocusts before?

<I NPUT NAME="Choi ce" TYPE="Checkbox" VALUE="Snails">

If you run the program again and select more than one option, you will only get one answer, which will be the
last selected option in the list. For example:

Mozilla {Build ID: 2000080712} ] E|

File Edit Wiew Search Go Bookmarks Tasks Help

- Docurnent: Done (0,311 secs) =]

Mazila Cpen Windows
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What has happened here is that, as with variables, PHP stores each occurrence of the variable over whatever
the variable contained before. Whichever was the last checkbox to be set, this is the last value the variable is
set to. In this case it is changed to "Snails" and this is what is displayed as a result. What you can do though, is
add a couple of square brackets to the name of each HTML control:

Have you ever eaten haggis before?

<I NPUT NAME="Choi ce[]" TYPE="Checkbox" VALUE="Haggis">
<BR>

Have you ever eaten snails before?

<I NPUT NAME="Choi ce[]" TYPE="Checkbox" VALUE="Snails">
<BR>

Have you ever eaten |ocusts before?

<| NPUT NAME=" Choi ce[]" TYPE="Checkbox" VALUE="Locusts">

This creates what is known as an array. This means that PHP stores the three different values seemingly in the
same variable. An array is just a set of variables which all have the same name. To distinguish the different
variables, PHP adds a number to the end of each variable name, which acts a unique identifier. The first
version of the variable has a zero in square brackets added to the end, the second has a one in square brackets,
and third version has a two in square brackets.

To get PHP to display the contents of these variables you would need to refer to the variable explicitly with its
full name, such as $Choi ce[ 0] . In $Choi ce[ 0] you will find the value "Haggis" if Haggis has been
selected first. In variable $Choi ce[ 1] you will find the value "Snails" if Snails has been selected second,
and so on for the rest of the HTML controls that share the same name. For the time being, treat each
occurrence in our array $Choi ce[ ] as though it was different variables entirely.

Without the square brackets, you can't create an array. We will be coming across this again later on in the
chapter, but will actually be covering this unusual behavior in lot more detail in Chapter 5 when we discuss
arrays. Until then, when naming check boxes, or indeed other controls such as text fields, make sure they all
have different NAME attributes to prevent anything unexpected happening.

Radio Buttons

Radio buttons are the selfish cousins to checkboxes. If you have a selection of answers or options but only one
of the options can be selected at a time, then you should use radio buttons. For example a multiple-choice
answer to a question would require radio buttons:

What 15 the capital of Portugal?

C Porto
T Lishon
O Madnd

Once again, radio buttons are created using the <I NPUT> tag, setting the TYPE attribute to Radio.
<I NPUT NAME="Questionl" TYPE="Radi 0" VALUE="Porto">

Radio buttons, like checkboxes, also have a CHECKED attribute in HTML, which again takes no value. If you
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supply this attribute in the control, then checkbox will be checked by default:

<I NPUT NAME=" Questionl" TYPE="Radi 0" CHECKED>

If you supply no value for the VALUE attribute, it will be set to "on" by default.

To connect a set of radio buttons, completely contrary to our recommendations for checkboxes, you must
supply each radio button in your group with the same name. For example:

<I NPUT NAME=" Questionl" TYPE="Radi 0" VALUE="Porto">
<I NPUT NAME="Questionl" TYPE="Radi 0" VALUE="Li sbon">
<I NPUT NAME="Questionl" TYPE="Radi 0" VALUE="Madrid">

Via this method you are telling the web server that all of these buttons are connected. If you give each radio
button control a different name, you will find that you can select each option independently, just like a
checkbox.

Let's do an example now, and put the above into code.

Try It Out — Using Radio Buttons

1. Open your web page editor and, you've guessed it, type in the following code:

<HTM_>

<HEAD></ HEAD>

<BODY>

<FORM METHOD=GET ACTI ON="r adi 0. php" >

VWhat is the capital of Portugal ?

<BR>

<BR>

<I NPUT NAME="Questionl" TYPE="Radi 0" VALUE="Porto">
Porto

<BR>

<I NPUT NAME="Questionl" TYPE="Radi 0" VALUE="Li sbon">
Li sbon

<BR>

<I NPUT NAME="Questi onl" TYPE="Radi 0" VALUE="Madrid">
Madri d

<BR>

<BR>

<I NPUT TYPE=SUBM T>

</ FORW>

</ BODY>

</ HTM.>

2. Savethisasradio. htnl.

3. Close this file and create a new one in your web page editor, then type in the following:

<HTM_>
<HEAD></ HEAD>
<BODY>

<?php
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echo "You sel ected the answer: $Questionl”;
?>

</ BODY>

</ HTM_>

4. Savethisasradio. php.

5. Open up r adi 0. ht M in your browser and select an answer:

File Edit “iew Search Go Bookmarks Tasks Help Debug QA

Tirn Bonzai ] 1

“What 15 the capital of Portugal?
2 Portto

® Lisbon
2 Madnd

Submit Query |

I Document Done (026 secs)

0 ugzillz Li ¥
ster/dans/3730_16_code/raw Search «

=0l x|

Buildd | 200001 2520

File Edit “iew Search Go Bookmarks Tasks Help Debug QA

Hame

Tou selected the answer: Lishon

I Document Done (1.4 secs)

7

Open Wi

1 Dt

=] B Y
tp: f/monster fdans/3720_1éw Search |+

F

Bluild I 2000012520

How It Works
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We've switched our method of transmission to GET again, so the query string is visible once more. A
questionnaire is actually the one time when this might be useful. It confirms which answer we have selected,
which would admittedly be more useful if the answer wasn't already displayed in the body of the page. This
aside, we'll take a quick look at the programs. The first program, r adi 0. ht ml , sets three radio button
controls. They all have the same name, Quest i onl, but with three different values to reflect the different
answers:

<I NPUT NAME="Questionl" TYPE="Radi 0" VALUE="Porto">

Porto

<BR>

<I NPUT NAME="Questionl" TYPE="Radi 0" VALUE="Li sbon">
Li shon

<BR>

<I NPUT NAME="Questionl" TYPE="Radi 0" VALUE="Madrid">
Madri d

Then in our second program, r adi 0. php, we only need to display the contents of the one variable because
there can only ever be one answer to our question:

<?php
echo "You selected the answer: $Questionl";
?>

There are only two more form controls that we wish to consider, so let's move quickly onto them.

List Boxes

Listboxes or dropdown listboxes are controls that typically display several items in a list. Sometimes they have
an arrow next to them that will allow you to scroll down to further items. They work a little different in HTML
because they're created with two tags, the <SELECT> and <OPTI| ON> tags. Essentially, they provide the same
functionality as the radio buttons, given that usually you can only select one item from a predetermined list of
options. For example:

What price of car are you looking to buy?

%5 000-$10 000
§10 000-$25 000
Cver §25 000

The <SELECT> tag that creates the list box encloses a number of <OPT| ON> tags. The <OPTI ON> tags each
contain the text that corresponds to an item on the dropdown list.

<SELECT NAME="Price">
<OPTI ON>Under $5, 000</ OPTI ON>
<OPTI ON>$5, 000- $10, 000</ OPTI ON>
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<OPTI ON>$10, 000- $25, 000</ OPTI ON>
<OPTI ON>Qver $25, 000</ OPTI ON\>
</ SELECT>

However, there are times when being able to select several items is appropriate:

What size of engine would vou consider?

You can allow multiple items to be selected by adding the MULTI PLE attribute to the <SELECT> tag. This
gives PHP two things to think about. In fact let's deal with these both of these options in the following
example. We'll get information on the user about the price of car they wish to purchase and its engine size.
The first question will only allow single answers; the second will allow multiple items, which can be selected
by holding down the Shift key.

Try It Out — Using a ListBox

1. Open up your web page editor and type in the following:

<HTM_>

<HEAD></ HEAD>

<BODY>

<FORM METHOD=GET ACTI ON="1i st box. php" >

What price of car are you | ooking to buy?

<BR>

<BR>

<SELECT NAME="Price">
<OPTI ON>Under $5, 000</ OPTI ON>
<OPTI ON>$5, 000- $10, 000</ OPTI ON\>
<OPTI ON>$10, 000- $25, 000</ OPTI ON>
<OPTI ON>Over $25, 000</ OPTI ON>

</ SELECT>

<BR>

<BR>

What size of engine woul d you consi der?

<BR>

<BR>

<SELECT NAME="Engi neSi ze[]" MJILTI PLE>
<OPTI ON>1. OL</ OPTI ON>
<OPTI ON>1. 4L</ OPTI ON\>
<OPTI ON>1. 6L</ OPTI ON>
<OPTI ON>2. OL</ OPTI ON>

</ SELECT>

<BR>

<BR>
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<I NPUT TYPE=SUBM T>
</ FORW>
</ BODY>
</ HTM.>

2. Savethisas!|istbox. htnl.

3. Close this file and create another new file and type in the following:

<HTM.>
<HEAD></ HEAD>

<BODY>

<?php

echo "Price Range: $Price";

echo "<BR>Engi ne Size(s): $Engi neSize[0]";
echo "$Engi neSi ze[ 1] “;

echo "$Engi neSi ze[ 2] *;

echo "$Engi neSi ze[ 3] ";

?>

</ BODY>

</ HTM_>

4. Savethisas!|istbox. php.

5. Open | i st box. ht m up in your browser now and select one option from the top box, and one or
more from the bottom listbox:

Mozilla {Build ID: 2000080712} - O] x|

File Edit Mjew 3Search Go Bookmarks Tasks Help

Wihktp: fichrisuflisthos, kil - |

What price of car are you looking to buy?

£$5,000-510,000 ¢~ ]

What size of engine would you consider?

1.6L
200

Subrmit Query

b Cocument: Done (0,29 secs) 5

Mozilla Open ‘Windows




6. Click on Submit Query:

Mozilla {Build ID: 2000080712} = | I:Ilﬂ

File Edit Wiew Search Go Bookmarks Tasks Help

WL0%2C0008ENgineSize % 5B%50=1,0Li |

Price Range: $5,000-§10,000
Engine Sizels): 1.0L1.4L

- Docurment: Done (0,3 secs) =)

IMozilla Open Windows

How It Works

Let's split up the explanation of how our two different listboxes work. In our first program | i st box. htnl ,
we have created a listbox with four items; multiple items may not be selected. We set the <SELECT> tag's
NAME attribute to price:

<SELECT NAME="Price">
<OPTI ON>Under  $5, 000</ OPTI ON\>
<OPTI ON>$5, 000- $10, 000</ OPTI ON>
<OPTI ON>$10, 000- $25, 000</ OPTI ON>
<OPTI ON>Over $25, 000</ OPTI ON\>

</ SELECT>

In our second program, | i st box. php, we referred to this attribute with the PHP variable $Pri ce.

<?php
echo "Price Range: $Price";
echo "<BR>Engi ne Size(s): $Engi neSize[0]";

There's absolutely nothing out of the ordinary going on here, and it should look very familiar up to this point.
It's on the second listbox in our first program, | i st box. ht m , that things depart from the norm:

<SELECT NAME="Engi neSi ze[]" MJILTI PLE>
<OPTI ON>1. OL</ OPTI ON>
<OPTI ON>1. 4L</ OPTI ON>
<OPTI ON>1. 6L</ OPTI ON>
<OPTI ON>2. OL</ OPTI ON>
</ SELECT>

Well actually everything looks pretty much the same apart from the top line. The top line sets the NAMVE
attribute to be Engi neSi ze[ ] . We said in our checkbox example that this is a cue to PHP to treat this as an
array. Hopefully, now the code in our second program, | i st box. php, makes a little more sense.
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echo "Price Range: $Price";

echo "<BR>Engi ne Size(s): $EngineSize[0]";
echo "$Engi neSi ze[ 1] ";

echo "$Engi neSi ze[ 2] ";

echo "$Engi neSi ze[ 3] ";

We said that during the creation of an array, PHP creates a new variable of the same name with an index
number bolted on. We've got four items on the list, so there are four index numbers. We have to display the
contents of each one, as each index number refers to an item in the array. Array indexes always start at zero,
so $Engi neSi ze[ 0] refers to the first option in the list, 1.0L. It will only contain this item if we have
selected that option, otherwise it will contain the contents of the first <SELECT> option chosen on that page.

In this case we have selected this option in the screenshots above, so $Engi neSi ze[ 0] does indeed contain
the value 1.0L. The same goes for $Engi neSi ze[ 1] which relates to the second option.

$ENngi neSi ze[ 2] and $Engi neSi ze[ 3] don't contain anything because we didn't select any more values
on the listbox. If we selected only one option, then only $Engi neSi ze[ 0] would contain a value. Only if
we selected all four options would $Engi neSi ze[ 2] and $Engi neSi ze[ 3] contain any values. If we
had only selected the last two items, then the variables $Engi neSi ze[ 0] and $Engi neSi ze[ 1] would
contain 1.6L and 2.0L respectively. $Engi neSi ze[ 2] and $Engi neSi ze[ 3] still wouldn't contain any
values. We're not going to go any further with arrays here, as we will be covering them in a lot of detail in
Chapter 5 — hopefully we have laid some of the groundwork for them.

We've kept the method of transmission of the FORM data in GET, so you can study it just to
confirm that the items have actually been passed across.

dden Form Fields

There are times when you want to take information contained in a web page, and pass it to another web page
without requiring any input from the user. There is another setting for the <I NPUT> control that allows you to
pass information in a field (while keeping the control and its contents hidden), just as though it was a text box.
This is known as a hidden form field (or hidden control).

Hidden form fields come into play in a slightly different manner to the controls we have already demonstrated.
They're probably more useful on PHP pages that contain forms because you can use them to send information
contained within PHP variables. A typical hidden form field on a form might look like this:

<I NPUT TYPE=H DDEN NAME=Hi ddenl VALUE="Secret Message">

We can't display a screenshot of this, because this control wouldn't appear on the page. Any form that
submitted it though would have a variable called $H ddenl that contains the text "Secret Message". To use
the hidden form field in a PHP page, you can write the whole HTML form in echo() statements — in this way
you can transfer the contents of PHP variables via HTML controls as shown below:

<?php
$Messagel="This nmessage is invisible";
echo " <FORM>";

echo "<I NPUT TYPE=H DDEN NAME=Hi dden2 VALUE=' $Messagel' >";



echo "<I NPUT TYPE=SUBM T>";
echo "</ FORM-";
?>

Here the entire HTML form is written in PHP statements and it enables us to create a variable called
$Hi dden2 and transfer the contents of $Messagel into it.

Let's do an example now that takes the contents of a <SELECT> listbox and displays the user's choice on the
next page as well as all of the other options. We'll use the process outlined above to write the HTML form in
PHP echo() statements as well.

Try It Out — Using the Hidden Form Field Field

1. Open your web page editor and type the following:

<HTM.>

<HEAD></ HEAD>

<BCDY>

<?php

$Messagel="Bugs Bunny";

$Message2="Honer Si npson";

$Message3="Ren & Sti nmpy";

echo "<FORM METHOD=GET ACTI ON=' hi dden2. php' >";

echo "Which of the following would win in a shootout?";
echo "<SELECT NAME='Li st Box'>";

echo " <OPTI ON>$Messagel</ OPTI ON>";

echo " <OPTI ON>$Message2</ OPTI ON>";

echo " <OPTI ON>$Message3</ OPTI ON>";

echo "</ SELECT><BR><BR>";

echo "<I NPUT TYPE=H DDEN NAME=Hi ddenl VALUE=' $Messagel' >";
echo "<I NPUT TYPE=H DDEN NAME=Hi dden2 VALUE=' $Message2' >";
echo "<I NPUT TYPE=H DDEN NAME=H dden3 VALUE=' $Message3' >";
echo "<I NPUT TYPE=SUBM T>";

echo "</ FORM>";

?>

</ BODY>

</ HTM.>

2. Save this as hi dden. php.
3. Close this file and start a new one and type in the following:

<HTM>

<HEAD></ HEAD>

<BODY>

<?php

echo "The three options were: <BR>";
echo "$Hi ddenl<BR>";

echo "$Hi dden2<BR>";

echo "$Hi dden3<BR>";

echo "<BR>You sel ect ed: <BR>";
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echo "$Li st Box";

?>
</ BODY>
</ HTM.>

4. Save this as hi dden2. php.

5. Close this and open up hi dden. php in your browser and make a selection:

Mozilla {Build ID: 2000080712}

File Edit WYiew Search Go Bookmarks Tasks Help

=10l x|

Hamer Simpson
Ren & Stimpy

- Dacurnent: Done (0,36 secs) =)

Mozilla Qpen windows

6. Click on Submit Query to view the results:

Mozilla {Build ID: 2000080712} = ||:||i|

File Edit W¥iew Search Go Bookmarks Tasks Help

& http:f{chrisufhiddenz. php?ListBox=Bugs+EBunny&Hidden1 =Bugs+Bunny + |

The three options were:
Bugs Bunny

Hotner Simpson

Een & Stimpy

You selected:
Bugs Bunny

b ol Read C:\Program Files\MozillatSeamonkeyichromelskinsimoderniglobaliskiniscroll-down. gif =

How It Works

Once you get over the process of creating the HTML form in echo() statements rather than straight HTML
code, this is really very straightforward. We start by creating our three variables that will form the basis of the
<SELECT> listbox:
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$Messagel="Bugs Bunny";
$Message2="Honer Si npson";
$Message3="Ren & Sti nmpy";

They are respectively $Messagel, $Message2, and $Message3. Next we create the HTML form using
echo() statements. Absolutely nothing differs from a normal HTML form, except when we want to use
quotation marks in the HTML — we have to use single quotation marks and not double ones. The first line just
tells us to send the form contents to hi dden2. php via the GET method:

echo "<FORM METHOD=GET ACTI ON=' hi dden2. php' >";
We display some explanatory text and start the <SELECT> listbox:

echo "Which of the following would win in a shootout?";
echo "<SELECT NAME='Li st Box' >";

We give it three options, the contents of the variables $Messagel, $Message?2, and
$Message3 respectively.

echo " <OPTI ON>$Messagel</ OPTI ON>";
echo " <OPTI ON>$Message2</ OPTI ON>";
echo "<OPTI ON>$Message3</ OPTI ON>";

We then close the <SELECT> box and add a couple of line breaks:
echo "</ SELECT><BR><BR>";
Next we take the three variables we've already used and pass them as hidden form fields to our form also:

echo "<I NPUT TYPE=HI DDEN NAME=H ddenl VALUE=' $Messagel' >";
echo "<I NPUT TYPE=H DDEN NAME=H dden2 VALUE=' $Message2' >";
echo "<I NPUT TYPE=H DDEN NAME=H dden3 VALUE=' $Message3' >";

The three variables will turn up on the form as $Hi ddenl, $Hi dden2, and $Hi dden3 respectively. We can
then add a Submit button to the form, and close the form:

echo "<I NPUT TYPE=SUBM T>";
echo "</ FORM>";

The second PHP page just displays the contents of the controls created in the first page. We display the
contents of the three hidden form fields first.

echo "The three options were: <BR>";
echo "$Hi ddenl1<BR>";
echo "$H dden2<BR>";
echo "$H dden3<BR>";

This is useful because normally the contents of the whole listbox aren't transferred across. Only the option
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selected by the user will be passed over to the next PHP page. However, sometimes you want to have all of the
listbox contents available in your PHP page. This is one effective method for transferring this type of
information.

The last lines just display the contents of selection made by the user.

echo "<BR>You sel ect ed: <BR>";
echo "$Li st Box";

We will be using hidden form fields later in this book to perform this type of task.

Passwords

Passwords are essentially text fields that blank out the input with asterisks when the user types in text. They
store and transmit information in the same way as text fields:

VWhat is your password?
<I NPUT NAME="Password" TYPE="Password">

We won't be doing a practical example with them, as there is no difference in the processing between TEXT
and PASSWORD type of text fields. If you want to see one in action, just go back to the previous example
text. htm and change the type to PASSWORD. However, if you choose to transmit this information, using
GET, then notice that the password is not encrypted in the query string and will be visible to all and sundry.
That isn't to say once again that POST is a secure method of sending data, just that the information isn't as
immediately visible. If you want security you will have to use something like SSL (Secure Sockets Layer) to
actively encrypt your data.

Submit Buttons and Reset Buttons

We've already used Submit buttons copiously throughout this chapter, so we're not going to subject you to an
example that demonstrates how they work. However, there are a couple of points we wish to note. What
happens if you need more than one submit button in a form? In this case you will have to set the NAME and
VALUE attributes of the SUBM T buttons on your page as well. For example:

<I NPUT VALUE="Button 1 pressed" TYPE="SUBM T" NAME="Submit1">
<I NPUT VALUE="Button 2 pressed" TYPE="SUBM T" NAME="Subnmit2">

This, as you might expect, creates variables in PHP that PHP can pick up. In fact, the above code would create
one variable in PHP depending on which button is pressed. If you press Submitl then a variable called
$Submi t 1 is created. If you press button 2, then $Submi t 2 is created. The contents of $Submi t 1 are
"Button 1 pressed", while the contents of $Submi t 2 are "Button 2 pressed". We can't actually do anything
useful with this yet, so we won't show you an example. We're going to look at some new programming
features in Chapter 4 that will make this feature useful.

Secondly, the submit button offers no respite if you type in the wrong information. Even though you can't
actually undo information sent via the submit button, the reset button control offers a little help as it can be
used to set the state of all controls on the form to their initial state.

<I NPUT TYPE="Reset">
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Now that we have examined all of the form controls we are going to use throughout the book, we are going to
put them together and use them all in one large example.

Using Values Returned From Forms In Your PHP Scripts

We've demonstrated all manner of controls, and how PHP handles their contents, but we still haven't done
anything practical with the contents other than to dump the contents back to another web page. Admittedly,
without any of the features that we're going to discuss in the next chapter, manipulating the contents of our
variables is hard. However, we learned about mathematical and string operators in the last chapter and so we can
combine the things we learned there with the concepts learned in this chapter.

In the last example in this chapter, we're going to create a loan application form that asks for the amount of
money that a person wants to borrow, and calculates the amount of money that a fictional bank called
NAMLLU can offer a person based on their age, and salary. We give them a simple yes or no answer at the
end of the calculation. We'll run through our criteria for accepting a loan now. Although our loan calculation
acceptance formula might seem quite complex, it's quite straightforward, and not based on any company's
formula.

The loan amount for a person in our program is calculated using three figures, as follows:

O  The first figure is their annual salary divided by 5 to give our Salary Allowance Variable.

O The second figure is their age divided by 10, with the resulting figure rounded down to the nearest
whole number.

O  Next we subtract one from our second figure to arrive at our final second figure, which is our Age
Allowance variable.

0O  The formula takes this first figure and multiplies by a second figure to get our third and final figure,
which is the Loan Allowance, variable.

The age calculation on the second figure means that anybody who is under the age of 20 is automatically
excluded, because our formula will always return a zero — the result of dividing zero by any non-zero value is
zero. So let's just run through the second part of the formula to demonstrate this.

First figure * (19/10 — (19 Mddulus 10) /10))-1

Remember that the Modulus operator is used to return the remainder from a division sum. This calculation will
then work out to

First figure * (1.9 - 0.9) -1
which in turn changes to

First figure * O
So, if you provide an age under 20, the second figure will always revert to zero. This is because no matter
what the first figure is, when multiplied by a zero, it will return zero. Once we've multiplied the first figure by

the second figure we arrive at a total and if this is more than the amount the person wants to borrow we say
yes, otherwise we say no.

101



Once again we're just going to need two pages in this example. The first one takes the loan details from which
we will get the person's first name, second name, age, address, salary, and the amount they want to borrow.
We'll use nearly all of the controls we introduced in the chapter to do this. The second page, our PHP page,
will do the calculation for us and deliver a verdict.

Try It Out — Our Loan Application Form

1. Open your web page editor and type in the following:

<HTM_>

<HEAD></ HEAD>

<BODY>

<B>Nam lu Credit Bank Loan Application Fornx/ B>

<FORM METHOD=PGOST ACTI ON="1 oan. php" >

First Nane:

<I NPUT NAME="Fi r st Name" TYPE="Text">

Last Nane:

<I NPUT NAME="Last Name" TYPE="Text">

Age:

<I NPUT NAME="Age" TYPE="Text"SI ZE="3">

<BR>

<BR>

Addr ess:

<TEXTAREA NAME="Addr ess" RONS=4 COLS=40>

</ TEXTAREA>

<BR>

<BR>

VWhat is your current salary?

<SELECT NAME="Sal ary" >

<OPTI ON VALUE=0>Under $10000</ OPTI O\>

<OPTI ON VALUE=10000>%$10, 000 to $25, 000</ OPTI O\>

<OPTI ON VALUE=25000>%$25, 000 to $50, 000</ OPTI O\>

<OPTI ON VALUE=50000>Over $50, 000</ OPTI O\>

</ SELECT>

<BR>

<BR>

How much do you want to borrow?<BR><BR>

<I NPUT NAME="Loan" TYPE="Radi 0" VALUE=1000>Cur $1, 000 package at 8.0% i nterest
<BR>

<I NPUT NAME="Loan" TYPE="Radi 0" VALUE=5000>Cur $5, 000 package at 11.5% nterest
<BR>

<I NPUT NAME="Loan" TYPE="Radi 0" VALUE=10000>Qur $10, 000 package at 15.0% i nterest
<BR>

<BR>

<I NPUT TYPE=SUBM T VALUE="Click here to Submt application">
<I NPUT TYPE=RESET VALUE="Reset application forni>

</ FORW>

</ BODY>

</ HTM_>

2. Save this as | oan. ht m
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3. Close this file down and create a new one and type the following:

<HTM_>
<HEAD></ HEAD>
<BODY>

<B>Naml | u Credit Bank Loan Application Fornx/ B>
<BR>

<BR>

<?

$Sal aryAl | owance = $Sal ary/ 5;

$AgeAl | onance = ($Age/ 10 - ($Age%d0)/10)-1;
$LoanAl | owance = $Sal aryAl | owance * $AgeAl | owance;
echo "Loan want ed: $Loan<BR>";

echo "Loan anount we will allow $LoanAl | owance<BR><BR>";

if ($Loan <= $LoanAl | owance) echo "Yes, $FirstNane $Last Name, we are delighted to

accept your application”;

if ($Loan > $LoanAl | owance) echo "Sorry, $FirstNane $Last Name, we cannot accept

your application at this tinme";
2>

</ BODY>
</ HTML>

4. Save this as | oan. php

5. Openl oan. htm in your browser and supply some details:
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Mozilla {Build ID: 2000080712} o [=] |

Fil= Edit View Search Go Bookmarks Tasks Help

Whttp: ffchrisufloan. bkl - |

Namllu Credit Bank Loan Application Form
First Mame: Ivervain Last Mame: IDE SECHS Age: I3 s

Arden House,
1102 Warwick Road,
Aocock's Green
EBirmincgham
EZ7 G6EH

Address:

What iz your current salary? I $10,000 to $25,000 x|

Hewr much do you want to borrow?
® Our $1,000 package at 8.0% mnterest

2 Our 5,000 package at 11.5% interest
2 Our $10,000 package at 15 0% interest

Click here to Submit application Reset application form

- Docurnent: Done (0,391 secs) &

6. Click the Submit application button and you should see something like the screenshot opposite:

Mozilla {Build ID: 20000807123} - 0] x|

Eile Edit Wiew Search @o Bookmarks Tasks Help

Namllu Credit Bank Loan Application Form

Loan wanted: 1000
Loan amount we wall allow 4000

Tes, Vervam Delaware, we are delighted to accept your application

- Dacurnent: Done (0,33 secs)

IMozilla

How It Works

You'll have earned a break after examining these two programs. While the first is quite lengthy, it isn't doing
anything out of the ordinary, and certainly nothing we haven't already encountered in this chapter. We have
combined a total of eight controls on our loan form in | oan. ht m . The first three are as follows:
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First Nane:

<I NPUT NAME="Fir st Name" TYPE="Text">
Last Name:

<I NPUT NAME="Last Nane" TYPE="Text">
Age:

<I NPUT NAME="Age" TYPE="Text"SI ZE="3">

They're all text fields, used for accepting the first name, last name, and age of our applicant. You should be
able to see now that they will create the variables $Fi r st Nane, $Last Nane, and $Age on our PHP page.
The address is entered into a <TEXTAREA> control:

<TEXTAREA NAME="Addr ess" RONS=4 COLS=40>
</ TEXTAREA>

This in turn creates a PHP variable $Addr ess. You should note that we don't actually make use of all of the
PHP variables we create in the form, but we will be returning to this example in later chapters and using some
of them there.

The next control is a dropdown listbox, which contains a set of salary ranges:

<SELECT NAME="Sal ary" >

<OPTI ON VALUE=0>Under $10000</ OPTI ON>

<OPTI ON VALUE=10000>$10, 000 to $25, 000</ OPTI O\>
<OPTI ON VALUE=25000>$25, 000 to $50, 000</ OPTI ON>
<OPTI ON VALUE=50000>Over $50, 000</ OPTI O\>

</ SELECT>

We can't actually store a range as a value, so instead we take the lowest value in the range and assign that as a
particular value to each radio button. This creates just one PHP variable, $Sal ar y, which holds the value
associated with whichever range has been selected by the user. If there has been no range selected, then the
radio button will return no value. Notice that we set the first value to zero, and as before this zero will
propagate in our formula, and will ensure that anybody with a salary of under $10,000 will automatically be
refused. We're a bit mercenary!

Our next control is a group of three related radio buttons:

How much do you want to borrow?<BR><BR>
<I NPUT NAME="Loan" TYPE="Radi 0" VALUE=1000>Cur $1, 000 package at 8.0% i nterest

<BR>

<| NPUT NAME="Loan" TYPE="Radi 0" VALUE=5000>Cur $5, 000 package at 11.5% i nt erest
<BR>

<I NPUT NAME="Loan" TYPE="Radi 0" VALUE=10000>Cur $10, 000 package at 15.0% i nterest
<BR>

These all have the same name, because the variable only ever needs to contain one value depending on what
the user has selected. This group of three buttons creates just one PHP variable, $Loan.

The last two controls are a Submit button and Reset button:

<I NPUT TYPE=SUBM T VALUE="Click here to Subnit application">
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<I NPUT TYPE=RESET VALUE="Reset application forni>

The Submit button utilizes the ACTI ON attribute that was set right at the top of the form, so it knows where to
send the form:

<FORM METHOD=POST ACTI ON="1 oan. php" >

Processing The Claim For a Loan

We've talked about how we've stored and transmitted the information in our form; it's our second program

| oan. php that takes these values and performs some simple operations on them in order to approve or reject
the loan claim. Let's see if you've successfully followed what was going on. The first line creates a new
variable, the Salary Allowance, which is the user's salary divided by five:

$Sal aryAl | owance = $Sal ary/5;

The second line calculates our more complex Age Allowance formula. What we want to do in this formula is
return a whole number, based on the user's age divided by 10. If there is any remainder left over from the
division, then we want to remove it by rounding the answer downwards to the nearest whole number.

Developers in other programming languages will notice that what we're doing is implementing
a DIV function. Unfortunately PHP doesn't have such an operation automatically provided.

To calculate the remainder we use the modulus operator on the user's age — remember though, we need to
divide this by 10. We then subtract one from the total, in line with our formula as we explained earlier. Our
final line will return a 0 if we put in a value between 0 and 19 for the user's age, a 1 if we

supply a value between 20 and 29, a 2 if we supply a value between and 30 and 39, and so on. The result of
this calculation is stored in the new $AgeAl | owance variable:

$AgeAl | owance = ($Age/ 10 - ($Age?%d0)/10)-1;

Fortunately, the next line is much simpler. It takes the two figures we've just calculated, multiplies them
together, and stores them in a new variable $LoanAl | owance, which is our final figure for how large a loan
we will allow the user to take out.

$LoanAl | owance = $Sal aryAl | onance * $AgeAl | owance;

The next two lines just echo() a confirmation on the web page of the amount supplied by the user for the
loan they want, and the amount of loan that we will allow:

echo "Loan want ed: $Loan<BR>";
echo "Loan ampunt we will allow $LoanAl | owance<BR><BR>";

If you followed the program this far you've done well, but in the next two lines we cheated a bit and
introduced a new feature, the <= (less than equals operator). This allows us to make a decision based on the
information we've been given. What the operator does is calculates whether the figure that we want for our
loan, is less than or equal to the amount that the bank will allow. If it is then we display a message on the web
page, saying that we are delighted to accept the application. We will be looking at this structure in extensive
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detail in the next chapter; so don't panic if we've only covered it very briefly.

We also personalize this message with the names the user provided on the form:

if ($Loan <= $LoanAl | owance) echo "Yes, $FirstNanme $Last Nanme, we are delighted to
accept your application";

The last line of PHP script does the opposite to the previous line. If the amount we want for our loan exceeds the
amount the bank will authorize, then we display a message saying we have rejected the application.

if ($Loan > $LoanAl | owance) echo "Sorry, $FirstNanme $Last Name, we cannot accept
your application at this tine";

That's all there is to our programs. Oh, one tiny little detail — the nature of the information in a real-life
application is sensitive, so we use the POST method to transmit it. Once again we must remind you that POST
is only more discreet, hackers can still just as easily hijack information sent via this method.

Possible Improvements to Our Form

That's not to say that our form is perfect; indeed if you try hard enough, you can probably break it, or cause it
to display illogical values. This is because we've not performed any kind of validation on the values received
by the user. What's to stop a user supplying a totally erroneous value for their age such as 965? We know it
can't be true, but we can't stop it. We'll look at ways in the next chapter of tightening this up, by checking the
values and only allowing values within a certain range, or even that the user has actually supplied a value, but
that's enough for now.

Summary

This chapter might have seemed a bit pedantic, but the concepts we've run through, while being repetitive, are
absolutely vital to PHP. Any kind of form handling in a web site means you have to be comfortable with
manipulating the results from a large variety of controls. We've tried to put everybody on a level playing field
for later chapters.

We started by looking at the HTML <FORM> tag in a lot of detail and saw that there are two distinct methods
for submitting your data with it. The first is the GET method, which publicly transmits the information as a
query string attached to the end of a URL. The second is the POST method, which sends the form information
hidden away as part of the HTTP body in a more discreet but not really more secure format. We saw that the
ACTI ON attribute is used to specify which page we go to once the form is submitted, and the suffix of the
destination is used to determine where the form is being sent. The . php suffix indicates that we should send
the page to the PHP script engine.

We then conducted a tour of the most common HTML form controls, which were text fields, text areas,
checkboxes, radio buttons, listboxes, hidden form fields, passwords fields, and the submit and reset buttons.
We closed the chapter by using nearly all of these controls in one application, and we performed mathematical
operations on input we received from the user. We introduced a new concept at the end of this example, that of
a programming structure which can determine a particular course of action in our web page. This decision
making structure allows our PHP programs to branch into one of two possible courses of action. This will be
the first topic we look at in our next chapter.
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Decision Making

In the last chapter, we started getting to grips with sending form information and receiving some dynamic
responses from the web server, which we then incorporated within our web pages. Admittedly, we were still
hampered by the amount of things we could do with them, and indeed in the last example of Chapter 3 we had
to cheat a bit and introduce a new feature, which made a decision on whether or not to display a line of code
based on the truth-value of a certain condition.

We'll be getting to the meat of PHP programming in the next three chapters, starting with the processes that
PHP uses in order to make decisions. Prior to this, your PHP code was mostly executed in strict sequence, line
one first, line two second, and so on. Decision making code gives you the ability to choose whether you wish
to execute a particular line of code, and it allows you to start making comparisons between different variables
and values.

It also gives us the opportunity to introduce some Boolean operators (which return a value of "true" or
"false"). We could have introduced these alongside the mathematical and string operators in Chapter 2, but we
wouldn't have been able to demonstrate their use and effectiveness. You'll find that the features learned in this
chapter will enable you to write much more complex PHP scripts, and we'll use them to improve the large
example we produced in the last chapter.

We'll be discussing topics in this order:

How branching effects the flow of our code
An everyday example of branching

The | f statement

Comparison operators

Equality operators

Logical operators

The Swi t ch statement

Include files

o o o oo o o o d

How to validate the contents of a form



Conditional or Branching Statements

In its most simple form, a conditional piece of code means either "execute one line of code" or "don't execute
it at all", depending on whether or not a specified criterion is met. A more complex variation on this could be

either "execute this line of code", or "execute that line of code" depending on which condition is met. You can

extend this to execute one complete section of code, or execute another complete section of code. Finally, it's
possible to list a whole heap of possible outcomes to a certain condition. If the result of the condition is

outcome number 1, then execute section 1 of code; if the result is outcome number 2, then execute section 2; if

the result is outcome number 3 then execute section number 3, and so on.

An Example of Branching in Day to Day Life

We're talking rather abstractly here, so let's clarify this by thinking of an example from day-to-day life.
Shopping is probably the most mundane activity that we can think of, but it works rather well in illustrating
the type of decision-making your program might have to perform.

Imagine you have to compile a list of items that you will need in order to:
a) make a cup of tea

b) make a cheese sandwich
c) feed the pets

You will also have to go and buy any items you don't have, but let's say that you only have five dollars in your

purse. We'll record this process now in English terms:
Check the fridge to see if you have any milk, cheese, and butter and if you haven't, add to your list.
Check the bread bin to see if you have any bread, and if you haven't, then add this to your list.
Check the cupboard to see if you have any tea, and if you haven't, add this to your list.
If you have all the items you need to complete these 3 tasks then go to step 7.

Go to the supermarket.

If you have pet food, you can feed the pets. If you haven't skip step 8.
Pets are happy
If you have milk and tea, you can make a cup of tea. If you haven't skip step 10.

1

2

3

4

5

6. Buy as many items on the list as you can for five dollars
7

8

9

10. You aren't thirsty anymore.
1

- ©

. If you have bread, butter, and cheese you can make a cheese sandwich. If this isn't true, then skip
step 12.
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12. You aren't hungry anymore.
13. Collapse exhausted in front of the TV!

The first thing to notice is that it is extremely unlikely that you will perform all thirteen steps in this program
(even though this isn't a true computer program, we will refer to it as a program because it has the same logical
flow). Depending on the results from earlier steps, you can end up skipping individual steps, or if the
conditions on lines 1, 2 and 3 are met then you can jump the majority of the program. There is also a list of
completely different possible outcomes — you could go hungry if you don't spend your money wisely! This is
typical of decision-making statements in PHP. When you write PHP programs, parts of the code will be
written to deal with specific situations and if a particular situation doesn't arise, then there is no need to run
the PHP code that relates to it.

You could actually represent the entire process above quite easily with a PHP program. We could represent
each line of our shopping expedition in code. You could start with line 1, which could be represented in three
separate lines. We actually require three separate actions in line 1. Check the fridge for milk, check the fridge
for cheese and check the fridge for butter. To represent the first action we just need one i f statement that
checks a condition, and then performs an action if the condition is true:

if ($FridgeHasNoM | k) $Shoppi ngLi st = $Shoppinglist . "MIk.";

In other words, if the fridge has no milk, then add the item milk to the shopping list. We could then go back
and do this for the next two items required in our first action. However, rather than go back and translate each
of the lines in our "program" into PHP, let's take a look at the rules that govern how we create an i f
statement.

If Statements

We've already mentioned the i f statement in the previous chapter, and having touched upon it again you
should have a good idea of how it works. Abstractly it works like this:

if (a condition is true) execute a |line of code

Thei f statement will only execute any code if the condition is true. If the condition isn't met then the code will be
completely ignored, and won't get executed by PHP at all. It will then jump onto the next line.

if (weather is rainy) put up unbrella
go outsi de

The second line is executed no matter what, but we only put up our umbrella if it is raining. If you need to
execute a whole section of code, then you need to put the code on separate lines after the condition and in
between braces.

if (a condition is true)

{
}

So to expand on our umbrella example we could say:

execute the contents of these braces
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if (weather is rainy)

{
put up umbrella

put on raincoat
go outside

Once again the "go outside" clause is always executed, but we only put up the umbrella and put on the raincoat
if the condition "weather is rainy" is true.

Let's now take a look at how you can create the conditions within the parentheses to determine if a section or
line of code is to be executed or not. It really doesn't matter what the code between the braces does, or how
much of it there is, the braces just enable the code they contain to be treated as a separate entity.

Boolean Values

Before we go any further, we need to introduce the concept of a Boolean value. Previously our variables could
hold numbers or text, but Boolean values are held in a third type of variable, which can hold one of two
absolute values, true or false. You can set any variable to one of these two values:

$Variable = true;

However, if you then display the value on the screen, you see a numeric value:
1
The same goes for setting $var i abl e to f al se, it will then display:

0

So, you can see that Boolean values have both numeric and literal values. On it's own this isn't particularly
interesting, but once you start needing to make decisions on the outcome of situations, and having to say either
a given condition is true or false, you'll find that you use them a lot.

Boolean operators

While we've looked at mathematical operators in some detail (and you've probably surmised there aren't that
many of them in PHP), there is another set of operators that we've deferred talking about. This is because
without branching structures, these operators are useless. In the last chapter, we had to introduce some of them
so that we could make a decision in our loan application form. In fact, any time you need to create a condition,
in order to make any kind of decision, you will have to use one of these operators. We'll divide them into four
broad categories and look at examples of each one in action.

The > and < Operators

You should already be familiar with the greater than and less than operators — they're fairly fundamental in even
basic math, and equally important in programming. In PHP we can use them to compare two constants, a constant
with a variable, or two variables. Depending on what the outcome of the comparison is, a certain course of action
can be pursued. With constants the result is self-evident, as you can see:

If (5 < 6) echo "Five is smaller than six";
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However, we still need to dig below the surface to examine what's going on. The conditional part of the i f
statement is the part contained within parentheses. It can evaluate to one of the two Boolean values, either true
or false. In fact, it can only ever evaluate to one of these two values. Either a condition is met or it isn't met. It
can't be partially met, and PHP can't return a value like "Maybe", or "I'll know later if you ask me". So the
above line returns "true". The i f statement will only execute i f the condition inside evaluates to true.

The above statement isn't too useful — you already know that five is smaller than six. However, if we compare
the contents of a variable to a number, such as our lucky number, then the answer depends upon the value of
the variable $LuckyNunber :

If ($LuckyNunber < 6) echo ("Qur |ucky nunber is snaller than six");

Or we can compare two variables for an outcome:
If ($LuckyNunber < $LotteryNunmber) echo ("Qur |ucky nunber is too small");

And of course, we can use the results of this condition to not just display a message but to determine a
particular course of action:

If ($LuckyNunber < $LotteryNunber)

{
echo ("Qur lucky nunber is too small");
$LuckyNunmber = $LuckyNunber +1;

Ok, let's do a simple example now where our PHP program "thinks" of a number between one and ten and we
have to guess it. To get PHP to "think" of a number, we will use the PHP random number generating function
rand. We will explain how it works after we've done the example.

Try It Out — Using Comparison Operators

1. Open up your web page editor and type in the following:

<HTM_>

<HEAD></ HEAD>

<BODY>

<FORM METHOD=CGET ACTI ON="guessgane. php">
What nunber between 1 and 10 am | thinking of?
<| NPUT NAME="Guess" TYPE="Text">

<BR>

<BR>

<I NPUT TYPE=SUBM T>

</ FORW>

</ BODY>

</ HTM.>

2. Save this as guessgane. ht i .

3. Close this down and create a new file, then type the following:
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<HTM_>
<HEAD></ HEAD>
<BODY>
<?php
$Nunber = rand(1, 10);
if ($Quess>$Nunber) {
echo "Guess is too high";
echo "<BR>l was thinking of $Nunber, you don't ";
}
if ($Quess<$Nunber) {
echo "Guess is too | ow';
echo "<BR>l was thinking of $Nunber, you don't ";
b,
Wi n
</ BODY>
</ HTM.>

4. Save this as guessgame. php.

5. Openup guessgane. ht m in your browser and type in a number:

Mozilla {Build ID: 2000080712} = ||:||i|
File Edit Wiew Search Go Bookmarks Tasks Help

Whhktp: fichrisu guessgane, html - |

“What mumber between 1 and 10 am I thinking of? I3

Subrnit Query |

- Document: Done (0,53 secs) &

Mazill

6. Hit Submit Query and see whether you win or not:
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Mozilla {Build ID: 2000080712} B[]
File Edit View Search Go Bookmarks Tasks Help

Whhttp:ffchrisufguessgame, phpfGuess=3 - |

Guess 15 too low

T was thinking of 2, vou don't win

b ol Document: Done (0,311 secs) &

How It Works

We actually cheat a little bit in this example, in that we don't get PHP to generate a random number until after
the user has submitted their guess. This has no effect on the outcome, because the random number we generate
is totally uninfluenced by the guess the user has supplied. The first program asks the user for a number, and
stores the answer in a text box with the NAME attribute set to Guess.

What nunber between 1 and 10 am | thinking of?
<I NPUT NAME="CQuess" TYPE="Text">

This is then passed to the program guessgarne. php, which can access this value because it's stored in the
variable $Guess, which has been created by PHP automatically. Let's look at the second program in
sequence. The first line in guessgarme. php generates a number between 1 and 10:

$Nunber = rand(1, 10);

The r and function is extremely simple to use, just supply it with a minimum value and a maximum value
separated by a comma and it will generate a random number between and including these two values. The
result is stored in the $Nunber variable.

We then take the number that the user supplied, which is stored in $Guess, and compare it to the number that
PHP is "thinking" of. We check to see if the value stored in $Guess is higher than the value stored in
$Nunber . If it is, then we execute the code between the next set of braces:

if ($CGuess>$Nunber) {
echo "CGuess is too high";
echo "<BR>l was thinking of $Number, you don't ";

The code between the braces informs the user that the guess was too high, and tells them what the number
should have been. It also adds the incomplete phrase "you don't", which is completed later in the program.

The second i f statement checks to see if the guess is too low, and then executes the code contained in the
following set of braces:
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if ($Quess<$Nunber) {
echo "CGuess is too | ow';
echo "<BR>l was thinking of $Nunmber, you don't ";

}

This time we inform the user that their guess was too low, and again we tell them what the number was, and
also put in the incomplete phrase "you don't" again.

The next line of code completes our PHP script, and we follow it with the single line of text "win".

?>
Wi n

This line is always displayed, and you can see that we're using it to complete the phrase, "you don't".
However, as you might have guessed, nothing happens if the user guesses the correct number. In this case,
neither of the i f statements will evaluate to true, so neither are executed. All that will be displayed in fact is
the simple message "win".

So, we've actually doctored the program to avoid having to check to see whether the user has won, we merely
deduced that if the user's guess isn't too low, or too high then it must be the correct answer. We'll introduce the
operator that checks for equality now.

The == and === Operators

We've used the equals sign already to perform a slightly different task in PHP, so you might have already
noted that the equals sign has two different distinct usages in PHP. The single equality sign operator is the
assignment operator; the double equality sign is the equality operator. This is an important difference, if
you consider the following:

$LuckyNunber
$LuckyNunber

5;
5

The above lines sets the value of $LuckyNumber as 5 and then it's says, whatever was previously in the
variable $LuckyNunmber should be disregarded, and assign to it the new value on the right hand side, which
is 7. So the second line here overrides the first line.

What's different is that the equality operator doesn't affect the contents of the variable in any way. In the
following line:

i f ($LuckyNunber == 7) echo ("Your |ucky nunber is seven");

the value of SLuckyNunber isn't changed in any way by this comparison, whether or not it is equal to the
number 7. The variable is just checked for its value. This is a very important distinction to make and when you
use the equals sign, you must be sure that you use single for assignment and double for equality. If you don't
you might get slightly unexpected results.

There is a second version of the equality operator that has recently been introduced in PHP 4.01. This takes
three signs and will evaluate to true, only if the values are equal and the data types of the variable are also
equal:
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if ($LuckyNunber === $RandomNunber) echo ("Your |ucky nunber is $RandomNunber");

The != and <> Operators

The reverse of the equality operator == is the inequality operator! =.

if ($LuckyNunmber !'= 7) echo ("Your |ucky nunber nost definitely isn't seven");
"I =" literally stands for not equal to!

There is a second notation for not equal to, using the less than and greater than operators. It's used in the
following way in an i f statement:

i f ($LuckyNunmber <> 7) echo ("Your |ucky nunber npost definitely isn't seven");
The only time that either of these conditions will evaluate to f al se is if the value in $LuckyNunber is 7.

Let's take a look at an example of these two operators in a simple quiz question that we encountered in the
previous chapter. We will not only set the question, but we'll also tell the user whether or not they got the
answer correct.

Try It Out — Using the Equality and Inequality Operators

1. Start up your web page editor, and if you've still got a copy of r adi 0. ht m from Chapter 2,
amend the highlighted line. If you haven't, then just type in all of the following code:

<HTML>

<HEAD></ HEAD>

<BODY>

<FORM METHOD=GET ACTI ON=" qui z. php" >

What is the capital of Portugal ?

<BR>

<BR>

<I NPUT NAME="Questionl" TYPE="Radi 0" VALUE="Porto">
Porto

<BR>

<| NPUT NAME="Questionl" TYPE="Radi 0" VALUE="Li sbon">
Li shon

<BR>

<| NPUT NAME="Questionl" TYPE="Radi 0" VALUE="Madrid">
Madri d

<BR>

<BR>

<I NPUT TYPE=SUBM T>

</ FORW>

</ BODY>

</ HTM.>

2. Savethisasquiz. htm .

3. Close this down and then create a new file in your web page editor and type the following:
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<HTML>

<HEAD></ HEAD>

<BODY>

<?php

i f ($Questionl=="Lisbon") echo "You are correct, Lisbon is the right answer";
if ($Questionl!="Lisbon") echo "You are incorrect, Lisbon is the right answer";
2>

</ BODY>

</ HTM_>

4. Save this as qui z. php.

5. Openup qui z. ht M in your browser and supply an answer:

Mozilla {Build ID: 2000080712} = |I:I|i|

Eile Edit Yiew Search Go Bookmarks Tasks Help

Wy kkp: chrisufquiz, html -

WWhat 15 the capital of Portugal?

2 Porto
@ Tishon
< Madnd

Submit Query |
- Dacurient: Done (1,903 secs) =)

Mozilla Open Windows

6. If you supplied Lisbon, then you will see the following:

Mozilla {Build ID: 2000080712} N =]

Eile Edit Yiew Search Go Bookmarks Tasks Help

Tou are cotrect, Lishon 15 the right answer

- Docurnert: Done (0,221 secs) =)

Mozilla Qpen Wi

7. Go back and try a different answer, to see what the response is.
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How It Works

There is very little to explain in this example. We've covered radio buttons in the previous chapter, and you
should be aware that whichever option is selected means that the value assigned is the corresponding NAME
attribute to your selection:

<I NPUT NAME="Questionl" TYPE="Radi 0" VALUE="Porto">
Porto

<BR>

<I NPUT NAME="Questionl" TYPE="Radi 0" VALUE="Li sbon">
Li sbon

<BR>

<I NPUT NAME="Questionl" TYPE="Radi 0" VALUE="Madrid">
Madri d

We then take this value which is now stored in the PHP variable $Quest i onl, and in our second program
compare it with our answer "Lisbon" to see if it matches:

if ($Questionl=="Lisbon") echo "You are correct, Lisbon is the right answer";

If it does then we display the "You are correct" message, if it doesn't, nothing happens. Either way PHP moves
onto the next line and checks to see if the contents of $Quest i onl don't match "Lisbon":

if ($Questionl!="Lisbon") echo "You are incorrect, Lisbon is the right answer";

Logically speaking, one of these two statements has to be correct. Either, we did put Lisbon as our answer or
we didn't, so we will always see one of those two messages. Given that all possible eventualities have been
handled, unlike in our previous example, we don't need to do anything further in our PHP program.

This leaves one last set of Boolean operators to look at.

Logical Operators (AND, OR, NOT )

The logical operators are a little less fearsome than they sound. In practice, their English usage alerts you to
the way they are used in PHP. You can say something like, if the day is Sunday and the weather is sunny, then
I will go to the beach. The same goes for PHP:

if ($day == "Sunday" AND $weat her == "Sunshine") echo ("Of to the beach then");
AND can also be written using the ampersand operator twice (&&), for example:
if ($day == "Sunday" && $weat her == "Sunshine") echo ("Of to the beach then");

The OR and NOT operators are similarly straightforward. We could rephrase the following PHP code, using the
OR operator, to say the opposite thing:

if ($day == "Monday" OR $weather == "rainy") echo ("Not going to the beach today
then");
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If it is Monday or the weather is raining then we can't got to the beach. The OR operator is also represented by
the double | | sign. So, you could have written the previous line as:

if ($day == "Monday" || $weather == "rainy") echo ("Not going to the beach today
then");

An interesting note that probably won't affect your code, but one that you should be aware of,
is that the && and AND operators have slightly different precedence. The same goes for the | |
and OR operators. The &% and | | operators will take precedence over their textual
alternatives.

The final operator we're going to discuss only has one form. You can't actually use the word NOT as an operator.
The NOT operator is actually an exclamation mark, if it goes outside parenthesis it reverses, the result inside
them. So, if it returns true, then NOT means it is now false and vice versa, if the condition is originally false, then
it becomes true. For example, if the day isn't Sunday then we can't go to the beach.

if !'($day == "Sunday") echo ("Not going to the beach today then");

This you might surmise has exactly the same effect as the inequality operator ! = we introduced earlier. In fact
you don't have to have any operators at all in an i f statement. You could just place a variable inside a
condition part of an i f statement:

if !'($Answer) echo ("There's no answer");

The above statement will only print a message if there is no value in the $Answer variable, or if $Answer
holds a zero as its value(which in PHP is equivalent to being empty). Can you work out why? It's because the
I operator negates the truth-value of $Answer , so if $Answer returns false, ! ( $Answer) returns true, and
thei f statement executes.

There's still quite a bit more detail to go into logical operators, but to break it up we'll do an example. It will
be a program which a car hire company might use to verify whether somebody can drive one of their cars. To
do this, they have to hold a valid driving license, and be aged 21 or over. Our program will check for these
details and more.

Try It Out — Using the Logical Operators

1. Open your web page editor and type in the following code:

<HTM_>

<HEAD></ HEAD>

<BODY>

<B>Nam | u Car Hire Conpany</B>
<FORM METHOD=POST ACTI ON=" car . php" >

First Nane:

<I NPUT NAME="Fi rst Nane" TYPE="Text">
Last Nane:

<I NPUT NAME="Last Nanme" TYPE="Text">
Age:

<I NPUT NAME="Age" TYPE="Text"SI ZE="3">
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<BR>

<BR>

Addr ess:

<TEXTAREA NAME="Addr ess" ROWs=4 COLS=40>
</ TEXTAREA>

<BR>

<BR>

Do you hold a current driving |icense?
<I NPUT NAME="Li cense" TYPE="Checkbox">
<BR>

<BR>

<INPUT TYPE=SUBM T VALUE="Click here to Subnmit application">
</ FORM>

</ BODY>

</ HTM_>

2. Savethisascar.htm .

3. Close this file and start a new file in the editor, then type in the following:

<HTM.>

<HEAD></ HEAD>

<BODY>

<B>Nam | u Car Hire Conpany</B>

<?php

if ($Age>20 AND $Li cense=="on") echo ("Your car hire has been accepted.");

if ($Age<21l OR $License=="") echo ("Unfortunately we cannot hire a car to you.");
7>

</ BODY>

</ HTM_>

4. Save thisascar. php.

5. Open up car. ht m in your browser and type in some details:
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Mozilla {Build ID: 2000080712} B[] 4

Fle Edit Yiew Search Go Bookmarks Tasks Help

Namllu Car Hire Company

First INatne: IM':"D Last Marme: I"’incennES Age I3 =
2323, SBuite 17 o
Sth and East,
Madeuptown, =
California
12345
Address: <

Do you hold a current driving license?

Click here to Submit application |

- Document Dane (0,25 secs) =

Mozilla

6. Click on Submit application to get the results:

Mozilla {Build ID: 20000807123} N [=] 3|

Eile Edit Yiew Search So Bookmarks Tasks Help

Namllu Car Hire Company Y our car hire has been accepted.

- Dacumnent: Done (0,811 secs) 2]

Mozilla ] ndows
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How It Works

The HTML might be rather lengthy in our first program, but we actually only make use of two of the controls
on the screen, those for age, and current driving license:

<I NPUT NAME="Age" TYPE="Text"Sl| ZE="3">
<BR>

<BR>

Addr ess:

<TEXTAREA NAME="Addr ess" RONS=4 COLS=40>
</ TEXTAREA>

<BR>

<BR>

Do you hold a current driving |icense?
<I NPUT NAME="Li cense" TYPE="Checkbox">

The text box has the NAME attribute "Age", so a $Age variable is created to hold the user's age. The second
control for driving license is either set to on or off. So the $Li cense variable can either hold the value "on"
or it can hold no value at all.

The value "on" is actually browser dependent, but given that Internet Explorer, Netscape
Navigator and Opera all use it, we're sure that you won't encounter any problems using it. If
your browser is different and the example doesn't work, then use the echo() statement to
interrogate the $Li cense variable, and amend the code accordingly.

We make use of both these variables within our PHP script in our second program. The first line in car . php says
that if the age is greater than 20, and the user is a license holder, then we can accept the car hire:

if ($Age>20 AND $Li cense=="on") echo ("Your car hire has been accepted.");
The second line says the reverse:
if ($Age<21 OR $License=="") echo ("Unfortunately we cannot hire a car to you.");

If either the user's age is under 21, or the user isn't a license holder then we refuse the hire. That's all there is
to the script.

One last contingency, we haven't taken into account what happens if the user puts in an age between 20 and
21, say 20.5? Unlikely, but something our script should be able to handle. In our script we've actually pushed
the boundaries a little, because either condition will accept it and you will get two answers. This needs fixing,
but to do this we need to introduce a new, but familiar, set of operators.

The >= and <= Operators

These operators should sound pretty familiar because they're both just a combination of operators we've
already come across. If you want to say that a number must be less than or equal to a value, then you use the
<= operator. The same goes for the greater than or equal to operator >=. Despite only having one equals
sign, the equality operator doesn't perform assignments in this context, it is used in a purely comparative
sense. To get our last example to work in the way we wanted, we need to amend the first line of car . php as
follows:
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if ($Age>=21 AND $Li cense=="on") echo ("Your car hire has been accepted.");

Now you will find that our script works in the way that we want it to.

Combining Operators

We've already combined the logical operators with the equality operator, but there's actually no restriction on how
many operators you can combine in a PHP statement. To reword our first statement — "if the weather is sunny and
the day is Sunday then we will go to the beach" — we can say "if the day isn't Monday, Tuesday, Wednesday,
Thursday, Friday or Saturday, or it isn't raining, then we will go to the beach":

if ($day != "Monday")

OR ($day! =" Tuesday")

OR ($day ! ="Wednesday")

OR ($day ! ="Thursday")

OR ($day !="Friday")

OR ($day ! ="Saturday")

OR ($weat her! ="Rainy")) echo ("Of to the beach then");

This is once again similar to the English language, albeit rather drawn out and pedantic. There's no limit to
how you can combine these operators or how many you can use, but it can all get quite complicated to read if
you use a lot. What do you think the following code is saying?

if (($day == "Monday" AND $nonth != "August")
OR ($day == "Tuesday" AND $tinme !'= "12")
OR ! ($nmonth !'= "Decenber")) echo ("Board neeting set")

This says: if it's a Monday and not in August, or if it's a Tuesday and it's not 12.00, or if it's not in December,
then we can have a board meeting. You can work it out, but it takes a little patience and effort.

Let's look at another example that calculates a quote for insurance on a car when given the following four
variables — the age of the driver, the value of the car, the car's top speed, and its engine size. For this fictitious
insurance company, there are only three possible packages. The top one is the Comprehensive cover at $1500,
which is the only one available for the following risk categories:

O  adriver under 25 years of age

O  acar worth more than $10,000

O  acar with an engine size of more than 1.5L

O  acar with a top speed more than 100 miles per hour

The second one is Standard cover, which is $1000 provided you don't fall into any of the risk categories above.
The third one is senior persons discount at $750, which is available provided:

O  the driver is over 65,
O  the car either isn't worth more than $5,000, or has a top speed of no more than 80 miles per hour

0O  none of the risk categories above apply.
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Our page will calculate, given these details, which package should be offered.

Try It Out — Using a Combination of Operators

1. Rev up your web page editor once more and type in the following:

<HTM_>

<HEAD></ HEAD>

<BODY>

<B>Nam | u Car I nsurance Quoter</B>

<BR>

<BR>

<FORM METHOD=POST ACTI ON="quot e. php" >

What age are you?

<I NPUT TYPE=TEXT NAME="Age" S| ZE=3>

<BR>

<BR>

What is the top speed of your car?

<I NPUT TYPE=TEXT NAME=" Speed" >

<BR>

<BR>

What is the approxi nmate val ue of your car?
<SELECT NAME="Val ue">

<OPTI ON VALUE=5000>Under $5, 000</ OPTI ON>
<OPTI ON VALUE=7000>Bet ween $5, 000 and $7, 000</ OPTI O\>
<OPTI ON VALUE=10000>Bet ween $7, 000 and $10, 000</ OPTI ON>
<OPTI ON VALUE=25000>Over $10, 000</ OPTI O\>
</ SELECT>

<BR>

<BR>

What is the engine size of your car?
<SELECT NAME="Engi neSi ze" >

<OPTI ON VALUE=1. 0>1. OL</ OPTI O\>

<OPTI ON VALUE=1. 3>1. 3L</ OPTI ON\N>

<OPTI ON VALUE=1. 5>1. 5L</ OPTI ON\>

<OPTI ON VALUE=2. 0>2. OL</ OPTI O\>

</ SELECT>

<BR>

<BR>

<I NPUT TYPE=SUBM T VALUE="Click here to Subnmit information for quote">
</ FORM>

</ BODY>

</ HTM_>

Quick warning, make sure that the cases of the NANE attributes are all typed exactly,
otherwise you may inadvertently end up passing some values to a variable $age say, and
using the contents of an unset variable called $Age, as I did for a while when writing the
example!

2. Save this as quote. htm .

3. Close this file and open up a new one, then type in the following:
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<HTM_>
<HEAD></ HEAD>

<BODY>

<B>Nam | u Car | nsurance Quoter</B>

<?php

if ($Age<25 OR $Speed>100 OR $Val ue>10000 OR $Engi neSi ze>1. 5)
{

echo ("We can offer you the $1500 Conprehensive package");
}
if ($Age>=65 AND ($Val ue<=5000 OR $Speed<=80) AND $Val ue<=10000 AND
$Engi neSi ze<=1. 5 AND $Speed<=100)
{

}
if (($Age<65 OR $Val ue>5000 AND $Speed>80) AND $Age>=25 AND $Speed<=100 AND

$Val ue<=10000 AND $Engi neSi ze<1. 5)
{

}

?>
</ BODY>
</ HTML>

echo ("We can offer you the $750 Senior Citizens Discount Package");

echo ("W can offer you the $1000 Standard Cover Package");

4. Save this as quot e. php.

5. Open up boar d. ht m in your browser and fill in some information:

Mozilla {Build ID: 2000080712} —|o x|

File Edit Wiew Search Go Bookmarks Tasks Help

W hktpefehrisofquate. kel - |

Nammllu Car Insurance {(Juoter

“What age are you? I23

“What 15 the top speed of your car? IE’D

WWhat 1s the approzimate walue of your car? I Under $5,000 =l

What is the engine size of your car? I 10L x|

Click here to Submit infarrmation for quote

- Dacument: Done (0,371 secs) =)

Miozilla Cpen W
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6. Click on the Submit button to see your quote:

Mozilla {Build ID: 2000080712} (=]

File Edit %iew Search Go Bookmarks Tasks Help

Mozilla Cpen Windo

How It Works

Yes, there are easier ways of doing this than the method used in this example, but we wanted to show you how
to combine a large set of conditions in one statement. The first program, quot e. ht m is straightforward but
lengthy HTML, which takes the four values from the user and stores them. In this example, we do make use of
all the values the user has input. We're not going to examine the code in quot e. ht m in any more detail,
other than to remark that it creates the (self-explanatory) variables $Age, $Speed, $Engi neSi ze, and
$Val ue in the HTML code, and passes their values to the server for use in our PHP script in our second
program.

What interests us more, are the complex conditions we now have to test for in quot e. php. We have to
perform a total of three tests, and we have to make sure that every candidate who uses this insurance will come
out with one quote and only one quote — Namllu aren't in the habit or turning people away without a quote!
The first test is the one for comprehensive cover. There are four conditions we are testing for, and if any one
of them is "true", then the user can only be recommended the most expensive insurance package. We test the
$Age variable to see if it's below 25, the $Speed variable to see if it's over 100, the $Engi neSi ze variable
to see if it's over 1.5L, and the car's value to see if it's over $10,000. Then we display the details of the
comprehensive package if a match is made.

if ($Age<25 OR $Speed>100 OR $Val ue>10000 OR $Engi neSi ze>1. 5)
{

echo ("We can offer you the $1500 Conprehensive package");

}

Secondly, we test for the senior citizen's discount. This is applicable when the $Age variable is at least 65,
and either the $Val ue variable is 5000 or lower, or the $Speed variable is 80 or lower. We conduct the
second test separately in parentheses, as only one of the two needs to hold true. We also need to check that the
user, while being a senior citizen, doesn't encroach into any other risk category, because they will already have
been offered the expensive quote:

if ($Age>=65 AND ($Val ue<=5000 OR $Speed<=80) AND $Val ue<=10000 AND
$Engi neSi ze<=1. 5 AND $Speed<=100)

{
echo ("We can offer you the $750 Senior Citizens D scount Package");

}
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Lastly, to trap anything else that might have come through, we check to see whether the $Age variable is
between the values of 25 and 64, the car's value is over 5000, and whether the top speed is over 80. This
means that our driver can't qualify for the senior citizen's discount, but we also have to check that

he/she hasn't exceeded any of the other criteria set and therefore has to be offered a Comprehensive Package.
So we check each of the $Speed, $Val ue, and $Engi neSi ze variables.

if (($Age<65 OR $Val ue>5000 AND $Speed>80) AND $Age>=25 AND $Speed<=100 AND
$Val ue<=10000 AND $Engi neSi ze<1. 5)

{
echo ("We can offer you the $1000 Standard Cover Package");

}

To sum up then, the conditions we are testing for in the above lines of code are:

O  To qualify for the standard package, none of the expense conditions for age, value, speed or engine
size can be broached.

0O  However, if you are a senior citizen, but don't meet the criteria for a senior citizen's discount (that
is, you have a car that does in excess of 80 miles an hour and is worth more than $5000), then this
also qualifies for the Standard coverage.

When you write conditions like this, you must make sure that they cover every eventuality by testing each
possible outcome. In conditions like these, where working out in your head might not capture all situations,
good design is the best way to work things out. Once you've worked it out on paper and implemented it, you
should test it to make sure everything is caught.

This has been a rather complex example and you might be thinking, isn't there any easier way of doing any of
this — are there any shortcuts? Well the good news is, there are some, and we'll look at some new features that
will make programming PHP a bit easier.

Multiple Conditions — else and elseif

We've looked at multiple conditions within one i f statement, but what happens if you want to execute one set
of statements if a condition is true, and another set if the condition is false? You could always reverse the
condition and do a new i f statement, but there's a much easier way of doing this. The el se statement works
like this:

if (a condition is true)
execute the contents of these braces
el se

execute the contents of these braces

We could reformulate our car hire example yet again to say:

i f ($Age>=21 AND $Li cense=="on")
{

echo ("Your car hire has been accepted.");
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el se

echo ("Unfortunately we cannot hire a car to you.");

Notice here that we're indenting the contents of each set of braces. This isn't something necessary to make our
example work, but it makes our code easier to read. If a particular set of statements are only executed if the
condition is true, then it makes them standout more by indenting them from that condition.

Let's take this one step further, what happens if you want to test a variable against a set of values and have a
different outcome for each value? Another feature of the i f statement we haven't covered so far is the
el sei f statement, which allows us to cater for multiple conditions:

if (a variable is equal to val uel)
execute the contents of these braces
elseif (a variable is equal to val ue2)
execute the contents of these braces
el se

execute the contents of these braces

We could amend our car hire company program even further now, taking on the premise that we will grant
somebody between the ages of 18 and 21 (with a car license) a car, provided they can give the name of a
guarantor:

if ($Age>=21 AND $Li cense=="on")
{

echo ("Your car hire has been accepted.");

}
el seif ($Age>=18 AND $Li cense=="on")

{
echo ("Your car hire has been accepted, subject to you providing the nane of
a guarantor.");

}

el se

{
echo ("Unfortunately we cannot hire a car to you.");

}

This copes with three possible conditions, the third being the el se statement, which acts as a catch-all if the
conditions in the first two statements aren't satisfied. There's nothing to stop us adding yet more and more

el sei f statements to your list. For instance, a program that grades examinations, where you could get A, B,
C, D or E, could be reflected as follows:

if ($grade>70) echo "You got an A";
el seif ($grade > 60) echo "You got a B";
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el seif ($grade > 50) echo "You got a C';
el seif ($grade > 40) echo "You got a D';
el seif ($grade > 30) echo "You got an E';
el se echo "You failed";

Note that with el se and el sei f, you always have to enclose the lines of code within parentheses, even if
the course of action only requires one line of code.

This still doesn't cover one course of action; what happens if you want the results of one condition to feed
straight into the criteria of another condition? For instance, you want to amend the grades table, to check to
see whether a person who got an A grade also deserves a special merit for getting an A grade in their project.
In this case, you need to put one i f statement inside another.

Nesting If Statements

The process of placing one i f statement inside another is known as nesting. So, if we tweaked our above code
we could add a nested i f statement to our 'A grade'i f statement.

if ($G ade>70)

{
echo ("You got an A ");
if ($Project Grade>70)
{
echo ("You also got a special nerit");
}
}

You could also reflect this by using multiple AND statements, but this is much simpler to read. You don't have
to stop there either, you can carry on nesting to almost infinite levels, but your code will once again be very
awkward to read. We could amend this code further to check whether the attendance record was one hundred
percent, in which case we'll award a distinction:

if ($G ade>70)

{ echo ("You got an A ");
if ($Project Grade>70)
{ if ($AttendanceRecor d==100)
{ echo ("You also got a special distinction");
}
el se
{
echo ("You also got a nmerit");
}
}
}

As you can see the number of braces needed to open and close all of the i f statements is increasing, and if
you get the number wrong, like having three open braces and only two closing ones, then your code will
generate errors. Multiple conditions make it necessary to see which braces are being opened and which are
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being closed. This makes indentation even more useful, because if all the braces appeared in a straight line like
this:

if ($G ade>70)

{

echo ("You got an A ");

if ($ProjectG ade>70)

{

i f ($AttendanceRecord==100)

{

echo ("You al so got a special distinction");
}

el se

{

echo ("You also got a nerit");

}

}

then you might not notice that I have in fact omitted the last closing brace! Oops!

Let's do an example now that makes use of all of the features discussed above, in order to create a holiday
booking form for several destinations. It will calculate a price based on the level of hotel, and your
destination. There will be three destinations, Prague, Barcelona, and Vienna, each of which is increasingly
more expensive. There are also two grades of hotel in each destination, three star and four star, with four star
being more expensive. However, with holiday companies being holiday companies, the price increases for
destination and grades aren't uniform. So while the four star hotel might be $1500 more expensive in
Barcelona than the three star one, the difference between three star and four star hotels in Vienna is an
extortionate $2250! Our PHP program will have to record all of this.

Try It Out — Using More Complex Conditions

1. Open up your web page editor and type in the following:

<HTM_>

<HEAD></ HEAD>

<BODY>

<B>Nam | u Hol i day Booki ng For nx/ B>

<FORM METHOD=GET ACTI ON="hol i day. php">

Where do you want to go on holiday?

<BR>

<BR>

<I NPUT NAME="Desti nati on" TYPE="Radi 0" VALUE="Prague">
Pr ague

<BR>

<I NPUT NAME="Desti nation" TYPE="Radi 0" VALUE="Barcel ona">
Bar cel ona

<BR>

<I NPUT NAME="Desti nati on" TYPE="Radi 0" VALUE="Vi enna">
Vi enna

<BR>
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<BR>

What grade of hotel do you want to stay at?
<BR>

<BR>

<I NPUT NAME=" G ade" TYPE="Radi 0" VALUE="Three">
Three Star

<BR>

<I NPUT NAME="Grade" TYPE="Radi 0" VALUE="Four">
Four Star

<BR>

<BR>

<I NPUT TYPE=SUBM T>

</ FORW>
</ BODY>
</ HTML>

2. Save thisas hol i day. htm .

3. Close this file and open a new one in your web page editor, then type the following:

<HTM_>

<HEAD></ HEAD>
<BODY>

<B>Nam | u Hol i day Booki ng For nx/ B>
<BR>

<BR>

<?php

$Pri ce=500;

$St ar Modi fi er=1;

$Ci tyModi fi er=1;

if ($G ade=="Three")

{
i f ($Destination=="Barcel ona")
{
$Ci tyModi fi er =2;
$Price = $Price * $CityModifier;
echo "The cost for a week in $Destination is $Price";
}
el seif ($Desti nation=="Vi enna")
{

$Ci tyModi fi er=3. 5;
$Price = $Price * $CityMdifier;
echo "The cost for a week in $Destination is $Price";

el seif ($Desti nation=="Prague")

{ $Price = $Price * $C tyMdifier;
echo "The cost for a week in $Destination is $Price";
}
el se
{



echo ("You've not entered a value for destination, go back and do it

again");
}
}
el seif ($G ade=="Four")
{
$St ar Modi fi er=2;
if ($Destinati on=="Barcel ona")
{
$Ci tyModi fi er=2. 5;
$Price = $Price * $CtyMdifier * $StarModifier;
echo "The cost for a week in $Destination is $Price";
}
el sei f ($Destinati on=="Vi enna")
{
$C tyModi fi er=4;
$Price = $Price * $CityMdifier * $StarMdifier;
echo "The cost for a week in $Destination is $Price";
}
el seif ($Destinati on=="Prague")
{
$Price = $Price * $CtyMdifier * $StarModifier;
echo "The cost for a week in $Destination is $Price";
}
el se
{
echo ("You've not entered a value for destination, go back and do it
agai n");
}
}
el se
{

echo ("You've not entered a value for hotel grade, go back and do it
again");
}
2>
</ BODY>
</ HTM_>

4. Save this as hol i day. php and check it thoroughly. Make sure you have included the right
number of braces otherwise the example won't work.

5. Openupholiday. ht m in your browser and make some selections:
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Mozilla {Build ID: 2000080712} (=] B
File Edit “ew Search Go Bookmarks Tasks Help

W hkkp fchrisufhaliday, himl - | m |

Namllu Holiday Booking Form
Where do you want to go on holiday?

2 Prague
# Barcelona
2 Vienna

“What grade of hotel do you want to stay at?

2 Three Star
® Four Star

Submit Query |

-~ Docurment: Done (0,261 secs) 2

Mozilla Open Windows

6. Click on Submit Query to see a price:

Mozilla {Build ID: 2000080712} o [=] E|

Ele Edit “iew Search Go Bookmarks Tasks Help

Namllu Holiday Booking Form

The cost for a week in Barcelona 1z 2500

- Docurnent: Done (0,23 secs) &

How It Works

Other than to remark that it creates two variables, $Dest i nat i on and $Gr ade, which store the user's
choice of destination and grade of hotel, we're going to pay scant attention to the first program that just
contains the HTML code. The second program, hol i day. php, is by far the longest program we've created in
PHP so far. However, it does nothing that we haven't talked about already, and if we go through it step by
step, we'll see that it isn't really too difficult to understand.

The first three lines create variables with default values:
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$Pri ce=500;
$St ar Modi fi er=1;
$Ci tyModi fi er =1;

The presence of the two modifier variables is to alter the prices for the more expensive hotels and more
expensive destinations. If we're using a four star hotel then we might multiply the price by two. If we're
staying in Vienna we might multiply the price by three and so on. To reflect this, we will multiply our price
total by the contents of these two variables. The default choice is a week in Prague in a three star hotel at 500
dollars and doesn't require any modifiers so we leave them at value 1; anything else is going to be more
expensive. So, our first statement checks to see the grade of the hotel:

if ($G ade=="Three")
If it's equal to three, then we jump to a second test for the destination:
if ($Destinati on=="Barcel ona")
We test first to see if it matches Barcelona, and if it does, we take the following course of action:
$Ci tyModi fi er =2;
$Price = $Price * $Ci tyMdifier;

echo "The cost for a week in $Destination is $Price";

First we changed the value of the variable $Ci t yModi f i er . When we multiply this by the price in the second
line, we get the new increased price. We then display the price for the destination of Barcelona. Note that these
lines are only executed if a grade of three stars and a destination of Barcelona is selected. This ends our first
nested i f statement. The second test checks to see if the destination is Vienna:

el seif ($Destinati on=="Vi enna")

This is all part of one large nested i f statement. We execute the following set of code, only if the hotel grade
is three and the destination is Vienna:

$Ci tyModi fi er =4;
$Price = $Price * $C tyMdifier;
echo "The cost for a week in $Destination is $Price";

Here the $Ci t yModi fi er variable is increased to four to reflect the jump in price due to the destination. We
multiply it by the $Pr i ce variable in the second line and display the results on the screen in the third line.
This closes our second course of action.

Our third check is to see if the destination is Prague or not:

el sei f ($Destinati on=="Prague")

If it is, we multiply the price by the existing $Ci t yModi f i er variable, which currently contains 1. We also
display destination and price, but once again only if the grade is three and the destination is Prague:
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$Price = $Price * $CityMdifier;
echo "The cost for a week in $Destination is $Price";

We then include a catch-all to make sure that the user has actually suggested a destination. If they haven't
selected Prague, Barcelona or Vienna, then we can deduce they left it blank and they need to fill it in:

el se
echo ("You've not entered a value for destination, go back and do it

again");

This completes half the program; however we now need to perform the same operation for grade four hotels in
Prague, Barcelona, and Vienna. This time we also have a star rating, which doubles the price:

el seif ($G ade=="Four")

{
$St ar Modi fi er=2;

Then we check each destination in turn, alter the destination weighting as necessary, and multiply the price by
the star modifier too. For example, the code dealing with Barcelona looks like this:

i f ($Destinati on=="Barcel ona")

{
$Ci tyModi fi er=2.5;
$Price = $Price * $CityModifier * $StarMdifier;
echo "The cost for a week in $Destination is $Price";
}
The code for each destination is quite repetitive, so we won't go through it all, but we do have a catch-all at the
end:
el se
{
echo ("You've not entered a value for destination, go back and do it
again");
}

You might be thinking, why is it here, when we've already entered it earlier? This is because the catch-all was
only operated if we selected no destination and the three star grade. We now need a catch-all to work if
somebody enters a four star grade and no destination.

Lastly, we have a catch-all in case somebody has entered no grading at all.

el se

{

echo ("You've not entered a value for hotel grade, go back and do it
again");
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This has all been long-winded, and required large amounts of braces. If you missed any out, you were
probably greeted by unhelpful error messages. However, there is an alternative structure in PHP, which allows
you to eliminate the braces when large numbers of conditions are required, and also present your code in a
more readable manner.

Switch Statements

The swi t ch statement performs a similar function to a structure that we met earlier and described, the
el sei f statement. However, it does it a lot more succinctly, and it again is much easier to read and allows
us to leave out nearly all of the irritating braces.

If we look at our grading exams example, we can see that it could have been written to have the same
functionality with the swi t ch statement:

switch ($G ade) {
case $G ade>70:
echo ("You got an A ");
br eak;
case $G ade>60:
echo ("You got a B.");
br eak;
case $G ade>50:
echo ("You got a C.");
br eak;

case $G ade>40:
echo ("You got a D.");
br eak;

case $G ade>25:
echo ("You got an E. ");
br eak;

defaul t:
echo ("You failed");

}

This doesn't save many lines, but does remove some of the code. In place of i f and el sei f we now have
just one case, followed by a condition, and then a set of actions. In each case the PHP program will have
something different to execute.

You will have noticed we used a command called br eak in our swi t ch statement. When PHP encounters

br eak, it stops what it's doing, drops out of the whole swi t ch structure, and picks up the programming
thread after the closing brace. It doesn't go on checking for further compliance with other criteria, even though
a grade of 80 percent would have met all of these criteria. This is useful because we don't have to write
countless little catch-alls for every conceivable situation. If you want all criteria checked, then just omit the
keyword br eak, although you should note that break only works in conjunction with the Swi t ch statement,
and not the i f statement. If you omit the word break, then all statements would evaluate to true, and you
would get A, B, C, D, and E:
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switch ($G ade) {

case $G ade>70:

echo ("You got an A.");
case $G ade>60:

echo ("You got a B.");
case $G ade>50:

echo ("You got a C");
case $G ade>40:

echo ("You got a D.");
case $G ade>25:

echo ("You got an E. ");
defaul t:

echo ("You failed");

}

The swi t ch statement also introduces an interesting little shorthand:

switch ($State) {

case "IL":
echo ("Illinois");
br eak;

case "GA":
echo ("Ceorgia");
br eak;

defaul t:
echo ("California");
br eak;

}

If you just supply a value next to the case keyword, then it automatically checks the variable you supplied in
the swi t ch parentheses for equality with the value next to case, whether numerical or textual. Note that after
the case keyword we use a colon and not a semi-colon.

You can also leave occurrences within Swi t ch empty, and then the def aul t clause is activated if that

particular case is encountered. All you need to do is include a case clause that only contains the br eak
statement:

switch ($State) {

case "HH":
br eak;

case "IL":
echo ("Illinois");
br eak;

case "CGA":
echo ("GCeorgia");
br eak;

defaul t:
echo ("California");
br eak;

}
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So, since we have a pretty good idea of what swi t ch does already, let's go back to our previous example and
see if we can save any code by amending hol i day. php so that it uses a swi t ch statement instead.

Try It Out — Using Switch Statements

1. Go back and open up hol i day. php and delete the contents and type in the following:

<HTM_>

<HEAD></ HEAD>

<BODY>

<B>Nam | u Hol i day Booki ng For nx/ B>

<BR>

<BR>

<?php

$Pri ce=500;

$St ar Modi fi er=1;

$Ci tyModi fier=1;

$Dest G ade = $Desti nati on. $G ade;

swi t ch($Dest Grade) {

case "Barcel onaThree":
$C tyModi fi er=2;
$Price = $Price * $C tyMdifier;
echo "The cost for a week in $Destination is $Price";
br eak;
case "Barcel onaFour":

$C t yModi fi er=2;
$St ar Modi fi er=2;
$Price = $Price * $CtyMdifier * $StarModifier;
echo "The cost for a week in $Destination is $Price";
br eak;

case "ViennaThree":
$C tyModi fi er=3. 5;
$Price = $Price * $C tyMdifier;
echo "The cost for a week in $Destination is $Price";
br eak;
case "Vi ennaFour":
$C t yModi fi er=3.5;
$St ar Modi fi er=2;
$Price = $Price * $CtyMdifier * $StarModifier;
echo "The cost for a week in $Destination is $Price";
br eak;
case "PragueThree":
$Price = $Price * $C tyMdifier;
echo "The cost for a week in $Destination is $Price";
br eak;
case "PragueFour":
$St ar Modi fi er=2;
$Price = $Price * $CtyMdifier * $StarModifier;
echo "The cost for a week in $Destination is $Price";
br eak;
defaul t:
echo ("CGo back and do it again");
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br eak;

}

?>
</ BODY>
</ HTM.>

2. Saveholi day. php again.

3. Openupholiday. ht M in your browser, enter some details and it will work just like before:

Mozilla {Build ID: 2000080712} = |I:I|5|

Fle Edit Wew Search Go Bookmarks Tasks Help

Whttp:)chrisufholiday php?Destination=Barc v |

HNamllu Holiday Booking Form

The cost for a week in Barcelona 1s 2500

- Document: Done (0,23 secs) &

How It Works

We originally made two boasts about Swi t ch — first, it's easier to read, and second, it uses less lines of code.
The first is subjective. Consider the second; the first program has used 58 lines of PHP script in between the
<?php  ?> markers, while our new version of hol i day. php has used just 39 lines, that's roughly a third
less. Let's have a look at the program now to see how this was achieved. The first three lines are identical to
last time and need no re-explanation:

140



$Pri ce=500;
$St ar Modi fi er=1;
$Ci t yModi fi er=1;

The fourth line introduces a new variable, $Dest Gr ade, which is a concatenation of the contents of the
$Dest i nati on and $G ade variables.

$Dest G ade = $Desti nati on. $G ade;

So, if you chose Barcelona and four star, $Dest Gr ade would contain Bar cel onaFour . Note that we could
have also have done this on our previous version of hol i day. php and it would have saved us a couple of
lines of braces. However, it wouldn't have been a huge saving, and it would have prevented us from
demonstrating nested i f statements in action. The saving we make here is much larger, and we're only feeding
one variable to the Swi t ch statement:

swi t ch($Dest Grade) {

All we have to do is make sure we capture the seven possible outcomes. (We have to take account of the three
hotel choices, multiplied by two star grades to give us six. Anything else that isn't one of these choices must
be wrong, whether it's a choice of one hotel and no grade, or no hotel and a grading.) The six possible correct
outcomes are Barcelona and three star, Barcelona and four star, Prague and three star, Prague and four star,
Vienna and three star, Vienna and four star. This means our possible variables in $Dest Gr ade can only be
Bar cel onaThr ee, Bar cel onaFour, PragueThr ee, PragueFour, Vi ennaThr ee, and

Vi ennaFour, so we tailor make a case for each.

All of the cases perform a similar action, so we won't explain each one, we'll just take one example of a case
and work through it:

case "Barcel onaThree":
$Ci tyModi fi er=2;
$Price = $Price * $C tyMdifier;
echo "The cost for a week in $Destination is $Price";
br eak;

In the case of Bar cel onaThr ee, we set the $Ci t yModi fi er to two and multiply it by the price. We
display the price and destination and then break to the end of the program. If the value in $Dest Gr ade
doesn't match any correct case, then something must be wrong and we tell the user to go back and do it
again.

defaul t:

echo ("Go back and do it again");
br eak;

In the interests of "good practice" we would add a br eak at the end, even though it does nothing. It means
that your code is less likely to generate errors if you ever add another case after the el se.

It's as simple as that. Now we've covered the i f statement and the related Swi t ch statements, we're going to
take a look at a practical application of them in PHP.
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Form Validation

In the last chapter we mentioned that it was possible to break our loan application example by either
accidentally or deliberately supplying erroneous or nonsensical information. For instance, in the box that
asked for your age, what happens if you type "None of your business". Perfectly acceptable you might think if
you were talking to another human being, although perhaps a little rude. How's your PHP program going to
deal with this though? You might want to assume that your users will have enough common sense to not type
something like this in, but any time you put a program up for public use, you will be amazed by the different
possible replies, from a comical "999", to the grammatically correct "forty-four", but to your PHP program it's
totally meaningless.

The way you can deal with this is to restrict the values permitted in a certain text box. In our example, we
passed the person's age into a variable called $Age. On our PHP page we could then check this against a
realistic range:

if ($Age<l or $Age>120)
{

echo "lncorrect Age value entered";
br eak;

}

and we can also take the appropriate course of action.

The exit Statement
You could also add another keyword in place of br eak, and that is exi t .

if ($Age<l or $Age>120)

{
echo "l ncorrect Age value entered";
exit;

}

If we're checking a form, and we know that somebody hasn't supplied a value, there's no point validating the
rest of the form, so we can stop it right there with the keyword exi t , which is just like our keyword br eak.
No further HTML, PHP code, or text will be executed after an exi t is encountered within an i f statement.
However, the exi t keyword does terminate the page rather suddenly and the fact that it doesn't close any
remaining HTML tags could mean you get some irregular output. So, while being useful, it should be used
very carefully and only in specialist situations.

Let's go back to our loan application example and waterproof it against possible user errors.

Try It Out — Form Validation

1. Go back and open up | oan. php and add the following highlighted code:

<HTM_>
<HEAD></ HEAD>
<BCODY>
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<B>Nam | u Credit Bank Loan Application Fornx/ B>
<BR>

<BR>

<?php

if ($Age<10 OR $Age>140)
{

echo "Incorrect Age entered - Press back button to try again";
exit;

4 .

if ($F| rst Nane=="" or $Last Name==" u)

{

echo "You nust enter your nane - Press back button to try again";
exit;

}
if ($Address=="")
{

echo "You nust enter your address - Press back button to try again";

exit;

}
I f ($Loan! =1000 and $Loan!=5000 and $Loan!=10000)

echo "You nust enter a |oan value - Press back button to try again";

exit;

}
$Sal aryAl | owance = $Sal ary/ 5;
$AgeAl | owance = ($Age/ 10 - ($Age%d0)/ 10)-1;

2. Savethisas| oan. php.

3. Now go back and try | oan. ht m and attempt to get a loan without entering all of the information

required, or by supplying an obviously made up age:
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Mozilla {Build ID: 2000080712} _ ol x|

File Edit Yiew Search Go Bookmarks Tasks Help

Whiktp: {fchrisufloan, bkl = |

|»

Namllu Credit Bank Loan Application Form
First Mame: IChriS Last Name:l Age 722

Address:

What is your current salary? | Over $50,000
How much do vou want to borrow?
2 Our $1,000 package at 8 0% interest

® Our $5,000 package at 11.5% interest
2 Our $10,000 package at 15.0% interest

Click here to Submit application Reset application farm

-+ Document; Done (0,671 secs)

L4




4. You should receive a message along these lines:

Mozilla {Build ID: 20000807123 o =]

Eile Edit Yiew Search Go Bookmarks Tasks Help

Namllu Credit Bank Loan Application Form

Incorrect Age entered - Press back button to try again

- Document: Done (0,311 secs) =5

How It Works

Of course, you could always enter somebody else's address, or enter an age other than your own, but there is
no way PHP can check for this. What we do with our new code is make sure that the user hasn't mistakenly
forgotten to add a detail, or maliciously supplied obviously wrong information about their age. We do this
with four i f statements. The first checks to see whether the age entered is between 10 and 140, otherwise we
can be pretty sure that the person is lying:

if ($Age<10 OR $Age>140)
{

echo "Incorrect Age entered - Press back button to try again";
exit;

We display an appropriate message and exit there. We don't need to do anything further if this condition is
met.

The second i f statement checks for first and last names being present. The string "" denotes an empty string
variable, and this is how you check for one:

if ($F| rst Nane=="" or $Last Name==" u)
{

echo "You nust enter your nane - Press back button to try again";
exit;

We do the same for Address to see if the $Addr ess variable is empty:

if ($Address=="")
{

echo "You nust enter your address - Press back button to try again";
exit;
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Lastly, we check the contents of the radio buttons, for one of the three possible values:
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I f ($Loan! =1000 and $Loan!=5000 and $Loan!=10000)
{

echo "You nust enter a loan value - Press back button to try again";
exit;

}

If it's not equal to any of them, we know that the user cannot have selected a value.

Malicious Scripters — HTMLSpecialChars

This doesn't completely "bug proof" our script — if you were to correctly fill in the form but to type in the
following in the first name <B>Abel </ B>, you would see the following:

Mozilla {Build ID: 2000080712% [

File Edit Wiew Search Go Bookmarks Tasks Help

Namllu Credit Bank Loan Application Form

Loan wanted:5000
Loan amount we will allow:20000

Tes, Abel Stein, we are delighted to accept your application

- Document: Done (0,351 secs) &

Mozilla Open Windows

Nothing odd about this you might think, except if you look at the name Abel. It's in bold. This is because the
browser hasn't displayed the contents of the text box exactly as we typed it. It's actually interpreted the HTML
tags for us. Now, you can see that if someone supplied some malicious HTML, or worse still a script, they
could get our program to execute it for them.

Fortunately PHP provides a great function to stop this happening, called HTMLSpeci al Char s. It just
requires a string argument to work:

$String = HTM.Speci al Chars("<B>This won't display the Bold tags </B>");
or a variable name:

$String
$String

"<B>This won't display the Bold tags </B>";
HTM_Speci al Chars($Stri ng);

This function converts any HTML tags into the actual text we wish to display, and in doing so, stops any HTML
tags entered from being interpreted by the browser as HTML. It also stops any script that has been entered in the
text box from being executed. So, if we wanted to stop this from happening we'd have to take each of our text box
inputs within | oan. php and run them through the function as follows.
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$Fi rst Nane = HTM.Speci al Char s( $Fi r st Nane) ;
$Last Name = HTM_Speci al Char s( $Last Nane) ;

$Addr ess = HTM.Speci al Char s( $Addr ess) ;
$Age= HTM.Speci al Char s($Age) ;

We'd have to add this code somewhere early on in | oan. php and then it would only display:

Mozilla {Build ID: 2000080712} - O] x|

File Edit Wiew Search Go Bookmarks Tasks Help

Namllu Credit Bank Loan Application Form

Loan wanted: 5000
Loan amount we will allow:20000

Tes, <B=Abel</B> Stemn, we are delighted to accept your apphcation

- Document: Done (0,261 secs) &

Mazilla

Now our program is a bit more secure.

Summary

We've introduced a major part of the PHP language in this chapter; decision making. The foundation of this in
PHP is the i f statement. We also took the opportunity to look at the Boolean operators, greater than, less
than, equality, inequality, AND, OR, and NOT. We saw that the i f statement has quite a few different formats
and is fairly flexible in that it can be nested, or extended using el sei f . The Swi t ch statement offered us a
better method of handling multiple conditions, and while there are guidelines for when you should use i f,

el sei f, or swi t ch, ultimately it's the choice of the programmer.

We rounded off the chapter by using these new features to distinguish between which include file we wanted
to use, and to improve the loan application example from the last chapter. Hopefully the techniques introduced
will be of use for validating any form you will create in the future. As you might have noticed though, the
examples were growing in size by the end of this chapter, and the code contained within them was quite
repetitive. In the next chapter, we will see how PHP deals with repetition using loops. One of the main reasons
for using loops is that they can cut down on the amount of code written. They can also be used to write code to
variables in arrays much more quickly and efficiently than linear code.
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Loops and Arrays

We introduced a fundamental programming concept in the last chapter: decision making. Instead of moving
through our code sequentially, we found that we could avoid executing a line of code, or even miss out whole
sections of code. In this chapter we're going to introduce something that computers like doing best — and
indeed what they were invented for — performing repetitive tasks. If you have to perform the same task, every
day, every hour, over and over, sooner or later you're going to do it wrong. If you give a similar task to a
computer, if it does it right the first time, then it'll do it right the hundredth time, the thousandth time and even
the millionth time. Concentration, natural wear and tear, and even interest in the task doesn't enter into the
equation.

The mechanism that most programming languages, including PHP, use to perform repetition is the loop. There
are three kinds of loop in PHP, and we're going to spend the first half of the chapter looking at them. Once
we've covered loops, we're going to examine another related feature, the array. We have already encountered
arrays earlier in the book. An array is a set of indexed variables which, especially when coupled with the loop,
can prove very useful. Loops coupled with arrays allow you to create hundreds or even thousands of variables
using only three or four lines of code. We will spend the rest of the chapter looking at arrays; then we'll finish
it off with a practical example that combines loops and arrays.

In this chapter we'll be looking at:

The whi | e loop

The do whi | e loop

The f or loop

Creating arrays

Retrieving values from arrays
How arrays are indexed

How arrays can be sorted

Multi-dimensional arrays

o o o o o o o o O

A practical example of loops and arrays



Loops

In the previous chapter we introduced the branching (conditional) statement, which allows us to introduce decision-
making into our PHP code. Loops bear certain similarities to branching statements, because in both cases, the next
line of code to be executed depends upon whether a condition is true or false.

However, loops differ from conditional statements because the contents of the loop may be executed over and
over again. The condition is tested, and the code in the loop is executed if the condition holds. Then the
condition is tested again; if it still is correct, the code in the loop is executed again, and maybe again, and so
on for many interations. You get the picture. Each passage through the loop is known as an iteration.

Actually, loops have something else in common with branching statements. We saw in the last chapter that
there are three types of branching statements, and that we choose the type most suited to the task in hand.
Similarly, there are three types of loop, each of which is suited to a different situation. We shall now examine
each type separately.

while Loops

We'll start with the whi | e loop because it's the simplest of the three loops, and it bears some similarity to the i f
statement. Like the i f statement, it checks the result of a condition. Depending on whether the condition is true or
false, the section of code (placed within braces) after the conditional statement is executed:

while (a condition is true)

{
}

execute the contents of these braces

After the contents of the loop are executed, then the condition at the top is tested again, and the code might be
executed again, and so on. If the condition is tested and it is found to be false, the code in braces will be
ignored, and PHP will proceed to the first line beyond the end of the braces. Let's have a pseudocode example:

while (the moon is full)

the coyotes will how

So if the moon isn't full, then the coyotes won't be howling, but for the whole duration of the moon being full,
they will howl at it. Let's have another example. Say we wanted to inform a user, shopping on an e-commerce
site, that their credit limit has been exceeded. We might use something like the following PHP code snippet to
display a message when the user's shopping bill exceeds the credit limit:

whi | e ($Shoppi ngTotal > $CreditLimt)

{
echo ("You have exceeded your credit limt,
so the last itemfromyour basket will be renoved");
$Shoppi ngTot al = $Shoppi ngTotal - $Last Purchase;
$Last Purchase = $Last Pur chaseBut One;
}
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So, if the user exceeds his credit limit $Cr edi t Li mi t, we cancel his last purchase, removing its value
($Last Pur chase) from the total bill ($Shoppi ngTot al ). We then change the value of

$Last Pur chase to be the value of the last purchase but one, $Last Pur chaseBut One. In this way, we
can iterate through the loop, removing one item at a time from the shopping list, until $Shoppi ngTot al is
below $Credi t Lim t.

You may have noticed that this loop could continue to iterate indefinitely if $Cr edi t Li mi t was given a
negative value. If you use a condition which might always be true, an infinite loop may occur, in which case
your program won't end. It won't generate an error, it will just continue to execute the contents of the loop
over and over again. When you write code which uses loops, you should bear this in mind. We'll come back to
this issue later.

We're going to write an example now with a whi | € loop. It's an extension to our loan application example
from the last chapter. If you remember, we asked the user to choose a loan package, and then our PHP
program approved or rejected the loan. Now imagine that we've approved several possible loan packages for
the user to choose from. There are three different loans: each offers a different amount, and each is loaned at a
different interest rate per month. Our new example is going to tell us how long it's going to take to pay the
loan back.

Of course, to do this we need another piece of information from the user: the amount of money the user is
willing to pay each month. Our loan also requires us to pay interest on the loan each month. In other words, if
I borrowed $1000 at 5% interest per month, and I was repaying $100 a month, I'd also have to pay $50 interest
for the first month. So really I'd only actually pay $50 of my outstanding loan in the first month. In the second
month, I'd owe $950, so if I was repaying another $100 this month, 5% loan interest on $950 would be $47
and 50c. You can see that very quickly the calculations will get quite complex, although the formula to do the
calculation will remain the same each month:

Payment = Monthly Paynent - |nterest
Debt = Debt — Paynent

All we need to do is perform these two calculations over and over until our debt is zero, and count up how many
payments were required. We don't know how many months this will take unless we're mathematical whizzes —
but we don't need to be, as we can get PHP to use a whi | e loop to do the job for us.

Try It Out — Using a While Loop

1. Wake your web page editor from its slumber and type in the following:

<HTM_>

<HEAD></ HEAD>

<BCDY>

<B>Nam | u Credit Bank Loan Fornx/ B>

<FORM METHOD=PCST ACTI ON="1 oan2. php" >

<BR>

How much do you want to borrow?<BR><BR>

<I NPUT NAME="Loan" TYPE="Radi 0" VALUE=1000>Cur $1, 000 package at 5.0% i nterest

<BR>

<I NPUT NAME="Loan" TYPE="Radi 0" VALUE=5000>Cur $5, 000 package at 6.5% i nterest
<BR>

<I NPUT NAME="Loan" TYPE="Radi 0" VALUE=10000>Cur $10, 000 package at 8.0% i nterest
<BR>
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<BR>

How nmuch do you want to pay a nonth?

<I NPUT NAME=Mont h TYPE=Text S| ZE=5>

<BR>

<BR>

<INPUT TYPE=SUBM T VALUE="d ick here to cal cul ate">
</ FORW>

</ BODY>

</ HTML>

2. Savethisas| oan2. htm .

3. Close this file, and open a new one in your web page editor. Type in the following:

<HTM_>

<HEAD></ HEAD>

<BODY>

<?php

$Dur at i on=0;

switch ($Loan) {

case 1000:
$interest = 5;
br eak;

case 5000:
$interest = 6.5;
br eak;

case 10000:
$interest = 8;
br eak;

defaul t:
echo "You didn't enter a | oan package!";
exit;

}

while ($Loan > 0)

{
$Duration = $Duration + 1;
$Monthly = $Month - ($Loan*$I nterest/ 100);
i f ($Mont hl y<=0)

{
echo "You need | arger repaynents to pay off your |oan!";
exit;
}
$Loan = $Loan - $Monthly;

}

echo "This woul d take you $Duration nonths to pay this off at the interest

$l nterest percent.";
?>

</ BODY>

</ HTM.>
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4. Save this as | oan2. php.

5. Close this and open | 0an2. ht nl in your browser. Select the $1000 package, and type in 100:

Mozilla {Build ID: 2000080712} - o] x|
File Edit “iew 3Search Go Bookmarks Tasks Help

Whtkp: ffchrisufloanz. bkl - |

Namllu Credit Eank Loan Form
How much do you want to borrow?
® Our $1,000 package at 5.0% interest

2 Cur $5.000 package at 6 5% mterest
2 Our $10,000 package at 8.0% interest

How much do you want to pay a month? Il':":'

Click here to calculate |

- Document: Done (0,22 secs) &

Miozilla CIpEn \Win

6. Click on the Click here to calculate button. You should see something like this:

Mozilla {Build ID: 2000080712} 10Ol x|
File Edit WView 3Search Go Bookmarks Tasks Help

Mozilla Open Windows

How It Works

The form generated by | oan2. ht m asks the user to make two choices: the amount of their loan, which is
then stored in the variable $Loan, and the amount they wish to repay per month, which is stored in the
variable $Mont h. These two variables are then used in | oan2. php. It might seem quite a long program, but
there are only two structures being used in the PHP script. The first is a SWi t ch structure, which we
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introduced in the last chapter. We start by initializing the $Dur at i on variable, which will hold a count of the
number of monthly repayments which have been made. We then use the Swi t ch statement to choose the
interest rate, because the rate depends on the loan the user selected on the HTML form:

$Dur at i on=0;

switch ($Loan) {

case 1000:
$Interest = 5;
br eak;

case 5000:
$Interest = 6.5;
br eak;

case 10000:
$Interest = 8;
br eak;

defaul t:
echo "You didn't enter a | oan package!";
exit;

}

There are only three possible values $Loan could evaluate to: 1000, 5000, and 10000. We use the value of
$Loan to set the variable $I nt er est to the corresponding interest rate, using the swi t ch statement. If
none of the three loan values were picked, then we tell the user so, and stop the program right there, because
they didn't enter a value.

Okay, now it's time to introduce our whi | e loop. However, before we can enter the loop, the conditional

statement must to be validated. Here, the condition is that we can iterate as long as $Loan hasn't reached zero
— in other words, as long as the debt hasn't been paid off:

while ($Loan > 0)
{

This starts the loop, because we know that $Loan must either be 1000, 5000 or 10000, not zero. Next we deal
with our month counter, $Dur at i on. $Dur at i on was initially set to zero, so we increment it by one, to
indicate that this is the first time around the loop:

$Duration = $Duration + 1;
Our next line calculates how much money will be repaid towards the loan this month, including interest:
$Monthly = $Month - ($Loan*$I nt erest/ 100);

To get this month's interest payment, we divide the percentage interest by 100 percent, and multiply this by the
loan amount. Then, to calculate how much of the loan will be repaid this month, we subtract this month's
interest payment from our fixed monthly payment. This provides the answer to the first part of the calculation
we mentioned at beginning of the example:

Payment = Monthly Payment - |nterest

However, you might be wondering why we are creating a new variable called $Mont hl y at this point in the
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program. Why not just use the following line instead?

$Month = $Month - (($Loan/ 100) *$I nterest);
The reason is that we want the value of $Mont h to remain constant over all of the loops, representing the
fixed $100 monthly repayment. If we used the line of code above, $Mont h would change value over each
loop, because we would be subtracting the monthly interest from it with each iteration. Therefore we use a

different variable, $Mont hl y, to represent the total amount repaid toward the loan this month. Each time we
go around the loop it will hold a different value.

Ignore the next i f statement for the moment; it doesn't alter the values of our variables. Now we've got a value
for how much to subtract from the loan this month, we can adjust the figure in our overall $Loan:

$Loan = $Loan - $Monthly;

Let's actually step through the loop now and substitute some values, to see what is really happening. We will
use the numbers shown in the screenshot. The first time round the loop, the variables contain their initial
values:

$Loan = 1000
$lnterest =5
$Dur ati on= 0
$Mont h= 100

So our first line effectively reads:
whi | e (1000>0)
Yes, 1000 is bigger than 0, so we safely proceed inside the loop to the first line of code, which now reads:
$Duration = 0 + 1;
So $Dur at i on now equals one. The next line reads:
$Monthly = 100 - (1000*5/ 100)
If we calculate the contents of the parentheses we get;
$Monthly = 100 — (50);
So $Mont hl y is equal to 50. We reach the final line, which reads:
$Loan = 1000 - 50;

So $Loan is now $950. Next we encounter the closing brace, meaning the end of the iteration. We jump back
to the condition part of the loop: when we test it this time it reads:

whi | e (950>0)
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Our condition still hasn't been met so we venture into the loop once more. $Dur at i on was changed to 1
during the last loop, so this time it reads:

$Duration = 1 + 1;
So now $Dur at i on has the value 2. The next line is changed slightly from the last loop, because the value of
$Loan is different. It now reads:

$Monthly = 100 - (950*5/100);

This leaves $Mont hl y with a value of 52.5. This has a knock-on effect to our remaining loan calculation
which reads:

$Loan = 950 - 52.5;

After this, $Loan holds the value 897.5. So the actual interest payments decrease over time because the loan
amount decreases. However, the monthly loan payment remains fixed, so effectively the amount of loan being
repaid each month increases. For the first month we pay off $50, for the second we pay off $52 and 50c, and
$O on.

We jump back to the condition at the beginning of the loop and test it again:
whil e (897.5>0)

It still hasn't been met, so we're back around the loop a third time. In fact we have to go around it 15 times
before the loan is paid off, but you should now have an idea of what is going on. Now it's time to look at the
one line of code we have so far ignored.

Infinite Loops

You probably know that paying back loans at a very slow rate is a bad idea. This is because the interest to be
paid outstrips your repayments, so the loan will gradually increase and the loan will never be paid off. This
rather frightening prospect could also have lethal implications for our program. If the user enters a value
which is too low, then our loop continues indefinitely, because our condition of $Loan>0 will never be false.
If PHP is thrown into an infinite loop, by default a PHP script should only execute for 30 seconds, infinite
loop or not. However, on Windows 2000 and IIS 5, on some machines your browser will eventually freeze,
and if you're not careful your web server will too.

This means that we must make sure that infinite loops don't occur. In the loan example, we can do this by
checking for repayment values which are too low; however, this value is entirely dependent on which loan
package is selected. Therefore we have to use a little more brainpower and construct a search in the loop itself.
Now, the only time an infinite loop will occur is if we're actually adding to our $Loan value each month.
Take another look at the relevant line of code in our program:

$Loan = $Loan - $Monthly;

But we are subtracting $Mont hl y from $Loan, so the only way we can increase the $Loan value is if we
have a negative value in $Mont hl y (subtracting a negative value is equivalent to adding a positive value).
We therefore perform a check to see if $Mont hl y is smaller than or equal to zero. As long as it isn't, we can
be sure that our $Loan amount is going to decrease with each iteration of the loop, and it can only do this a
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finite amount of times. It doesn't really matter how many times it takes: PHP can iterate many thousands of
times in just one second.

If we encounter an infinite loop condition, then we break out of the loop using the exi t command, first
displaying a message informing the user of this:

if ($Monthl y<=0)
{
echo "You need | arger repaynents to pay off your |oan!";
exit;

}

As we don't want to display anything afterwards, we use the exi t command to prevent further output to the
web page.

On the other hand, if we finish iterating correctly, we display the final contents of the $Dur at i on variable:

echo "This would take you $Duration nonths to pay this off at the Interest rate of
$I nterest percent.";

This lets the user know how long it would take them to pay off the loan. Despite our loop only being 5 lines
long, we've had to explain it in quite some detail. If you're still not happy with the workings, go back and put
some different figures in, work out what should happen on paper, writing out the results of the loop each time,
and then check that your results concur with what PHP returns. They should be identical. We'll move on to the
next type of loop.

do while Loops

The do whi | e loop is similar in operation to the whi | e loop, except for one small point: the conditional
statement is tested at the end of the loop, not the beginning. This has a subtle but important implication — the
contents of the braces will be executed at least once, even if the condition turns out to be false.

do
{

execute the contents of these parentheses

while(a condition is true); — go back and do it again

Therefore you could use do whi | e if you want to iterate at least once, even if the condition isn't true. This is
important. If we go back to our shopping example and change it to do whi | e, it alters the whole working of
the code:

do
{
echo ("You have exceeded your credit limt,
so the last itemfromyour basket will be renoved");
$Shoppi ngTot al = $Shoppi ngTotal - $Last Pur chase;
$Last Pur chase = $Last Pur chaseBut One;
} while ($ShoppingTotal > $CreditLimt);
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Now we'd print the warning message before we'd even checked to see if the user had exceeded his credit limit.
That's not what we wanted to do at all!

Let's see a situation where do whi | e might be used. If we had to travel on a highway from Junction 1 to
Junction 10, it could be represented as:

do

{
drive until next junction;
} while ($junction !'= 10);

It stands to follow that, if you wanted to get off the highway, you'd have to drive at least until the next
junction before scurrying to find the map book, it would be necessary to iterate at least once. Another good
example in PHP would be if you definitely need to perform a calculation at least once, but might also need to
perform the calculation over and over again, until you get a certain answer. Say for example, we had a prime
number checker. To check if a number is a prime, we need to divide it by every number from two up to the
value of the number itself minus one. We could let the do whi | e loop do it for us:

do
{
$Renmi nder = $Possi bl ePri meNunber ¥%&Nunber ;
$Nunber =$Nunber +1;
} while ($Renmi nder!=0 AND $Nunber <$Possi bl ePri meNunber) ;

Here we divide our candidate for a prime number $Possi bl ePri meNunber by each number from 2 up to
one less than $Possi bl ePri meNunber itself, using the modulus operator (% to determine if there is a
remainder from each division. During each iteration we perform one division and test for a remainder. If no
remainder is found during an iteration we drop out of the loop, because we know then the number can't be a
prime.

We have to do at least one division to find whether our candidate number is divisible by another number, so
this is why do whi | e is suitable here. If we reach the value of the candidate number without dropping out of
the loop, we know that our candidate number is only divisible by itself or 1, so it must be a prime number.
Simple!

Another common situation where do whi | e proves useful is when we need to wait for user input. For
example, do you remember the number guessing game in Chapter 4, where we get PHP to produce a random
number from 1 to 10? What if we wanted to modify it so that the user has to keep guessing until the right
number is picked? One simple option is to place the code in ado whi | e loop, which iterates until the right
number is guessed.

Okay, let's reinforce your understanding of do whi | e loops with an example. We'll flesh out the prime
number checker code snippet into a proper example in PHP.

Try It Out — Using do while

7. Start up your web page editor and type in the following:
<HTM_>
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<HEAD></ HEAD>

<BCDY>

<FORM METHOD=PCST ACTI ON="check. php">
What is your Nunber:

<| NPUT NAME="Quess" TYPE="Text">

<BR>

<BR>

<I NPUT TYPE=SUBM T VALUE="Cd ick here to check if

<BR>

</ FORM>
</ BODY>
</ HTML>

8. Save this as check. ht i .

it

9. Close this file, open a new one, and type in the following:

<HTM_>
<HEAD></ HEAD>
<BCDY>
<?php
$Count =2;
do
{
$Remai nder = $CGuess%Count ;
$Count =$Count +1;
} while ($Renmi nder! =0 AND $Count <$Quess) ;
if (($Count<$Cuess) || ($CGuess==0)) {
echo ("Your nunber is not prine");
} else {
echo ("Your nunber is prinme");
}
2>
</ BODY>
</ HTM.>

10. Save this as check. php.

is prinme">

11. Close this, open up check. ht ml in your browser, and enter a number:
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Mozilla {Build ID: 2000080712% [

File Edit ‘iew Search Go Bookmarks Tasks Help

What 15 vour HMumber: I2 5634

Click here to check if it is prime

- Docurnent: Done (0,441 secs) &

Muogzilla Open Windows

Tour number 15 not prime

-~ Document: Done (1,071 secs) &

Mozilla Open Windows

How It Works
The purpose of check. ht m is solely to extract a number from the user.

What is your Nunber:
<I NPUT NAME=" Guess" TYPE="Text">

This number is passed to the $Guess variable which is used in check. php. The first task of check. php is
to set up a count variable:

$Count =2;

It is set to 2, as we don't want to start dividing by 1 — after all, every whole number is exactly divisible by 1!
Next we start the do loop:

do
{
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Inside the loop we start by checking for a remainder when we divide our $Guess number by the value of the
$Count variable. We then increment our $Count variable:

$Remai nder = $CGuess¥Count ;
$Count =$Count +1;

These two lines form the whole body of the loop. Not bad considering in our example we typed in 25634, and
so this loop must be dividing 25634 by 2, 3, 4, 5, 6, 7, 8, and so on, all the way up to 25633. That's a lot of
iterations our loop has to do. At the end of every iteration we test to see if two things have happened: whether
there is no remainder from the division, and whether the value of $Count has reached our candidate prime
number $Guess yet:

} while ($Remai nder!=0 AND $Count <$Guess);

When we drop out of the loop, it must be because one of these two conditions has occurred. If we drop out of
the loop but the value of $Count doesn't match $Guess, it must be because the candidate prime number has
been divided exactly by the number in $Count , so $Guess isn't prime. We must also take into account a
guess of zero, which gives a remainder of zero when divided by any number, but is not prime. Otherwise, if
the two variables have matching values, then we must have a prime number.

if (($Count<$Cuess) || ($CGuess==0)) {
echo ("Your nunber is not prine");
} else {
echo ("Your nunber is prinme");

}

The last step is to display the results to the user. Now it's time to look at the last type of loop.

for Loops

The f or loop is best used when you want to repeat a section of code a specified amount of times. In other
words, it gives you the ability to specify the amount of times you iterate around the loop. The condition part of
the loop is more complex than in the whi | e loop, as it is composed of three parts:

for (set |oop counter; test |oop counter;
add or subtract fromthe counter)

{
}

execute the contents of these braces

The f or loop introduces the concept of a loop counter. This is a variable which is used to count the amount of
times we have been around the loop (number of iterations), and terminate the loop when the set number of
iterations has been exceeded. The third part of the condition ensures that you change the value of the counter
with each iteration. These three parts to the condition allow you to construct some complex conditions and
loops. None of the parts of the condition are actually compulsory, but to begin with we will be using all three.

Let's see how the f or loop can be used. First example: what's the best way to print out our name ten times in a
row? Well, we could use the echo command ten times, but this would get quite tiresome. We could also use
the new whi | e loop that we have just learned, and create a variable inside it to count the number of iterations,
as follows:
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$count er =0;
whi | e ($count er <10)

{

echo "My nane is Chris!";
$count er =$count er +1;

}
However, how many times does this go around the loop? Is it 9 because when we reach 10, we stop? Is it 11,

because we start the loop counter at 0? It is actually 10, but you have to go back, think about it logically, and
work it out in your head. The number of iterations is much easier to keep track of with a f or loop:

for ($counter=1; $counter<=10; $counter ++)

{
}

echo "My nane is Chris!";

You don't have to keep track of the loop counter cither, as it's all done for you. You can also make use of the
counter within the loop:

for ($counter=1; $counter<=10; $counter ++)

{
}

echo $counter;

This would produce the output 12345678910. You may have noticed that there's some new terminology here
that we haven't seen before: the increment operator ++ symbols. This is equivalent to saying:

$count er =$count er +1;

It's just another shorthand.

Let's now try an example that creates a dynamic form. It takes a value from the user, and this value sets the
number of HTML controls displayed on a second page. It then displays the contents of these controls on a
third page. Give it a try.

Try It Out — Using a for Loop

1. Nudge your web page editor to make sure it's still awake, and type in the following:

<HTM.>

<HEAD></ HEAD>

<BODY>

<FORM METHOD=POST ACTI ON="dynani c. php" >
How many children do you have?

<I NPUT NAME="Nunber" TYPE="Text">

<BR>

<BR>

<I NPUT TYPE=SUBM T>

<BR>
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</ FORW>
</ BODY>
</ HTM_>

2. Save this as dynam c. htm .
3. Close this file, create a new one and type in the following:

<HTML>
<HEAD></ HEAD>
<BODY>
<FORM METHOD=GET ACT! ON=" dynani c2. php" >
<?php
for ($Counter=0; $Counter<$Nunber; $Counter ++)
{
$O fset = $Count er +1;

echo "<BR><BR>Pl ease enter the nane of child nunber $O fset <BR>";

echo "<I NPUT NAME=Chi | d[] TYPE=TEXT>"

i f ($Counter==0) echo"Press the button to nobve on";
?>

<BR>

<BR>

<I NPUT TYPE=SUBM T>
</ FORW>
</ BODY>
</ HTM.>

4. Save this one as dynami c. php.

5. Close this file down, and create another new one and type in the following:

<HTM_>

<HEAD></ HEAD>

<BODY>

<?php

$Count =0;

echo "Your children's nanes are:";

do

{
echo" <BR><BR>$Chi | d[ $Count ] ";
$CheckEnmpty = "$Chil d[ $Count]";
$Count =$Count +1;

} while ($CheckEnpty!="");

if ($Count==1) echo "Not Applicable";

?>

</ BODY>

</ HTM_>

6. Save this as dynani c2. php.
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7. Close this. Then open dynami c. ht nl in your browser and enter a number (play along and enter a
number greater than zero, even if you don't have any children):

Mozilla {Build ID: 2000080712}

File Edit ‘iew 3Search Go Bookmarks Tasks Help

=101 x|

How tnany children de you hawe? I3

Subrnit Cuery |

- Cocument: Done (0,26 secs)

L«

Mazilla Open Windows

8. Click on Submit Query and the next page will display the same number of text boxes as you
entered for the number of children.

9. Enter some names into the browser:
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Mozilla {Build ID: 2000080712} - O] x|

File Edit View Search Go Bookmarks Tasks Help

http: i chrisufdynamic. php - |

Flease enter the name of chuld mumber 1

ILarry

Flease enter the name of child number 2
IC urly

Fleasze enter the name of child number =
II‘IDE

Subrnit Cluery |

b G Document: Done (0,34 secs) =

Mozilla Cipen Win

10. Click on Submit Query and these names will be displayed.

Mozilla {Build ID: 20000807123} ] 4

File Edit View Search Go Bookmarks Tasks Help

Your children's names are:
Larty
Curly

Ifce

- Document: Done (0,27 secs) 2y

Mazilla Open \Windows
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How It Works

This deceptively simple task isn't actually as simple as it first might have seemed. We start with the simple
HTML file dynam c. ht ml , which takes the number of children as form input. This number is passed as the
variable $Nunber to the dynam c. php script.

How nmany children do you have?
<I NPUT NAME=" Nunber" TYPE="Text">

Then in our PHP script, we started by introducing a little trickery. We mentioned in Chapter 1 that if you pass
HTML tags along as part of a text statement, the PHP is translated into HTML. The same idea applies to the
contents of any statements, so by sending a <FORM> tag as part of an echo statement, we're telling the
browser that we want to create a form.

<FORM METHOD=GET ACTI ON="dynami c2. php" >
<?php
echo

Once we're inside the <FORM> tag, we need to create a number of text boxes. We know how many we need, as
the user will have supplied this number on the last page, and it will be contained in the variable $Nunber .
This is a perfect time to introduce a f or loop. We want to display the number of text boxes to match
$Nunber , but if the user doesn't have any children, then we don't want to display any text boxes at all. This
means we have to start the $Count er at zero, and if the value in $Nunmber is zero, we want to jump over the
loop entirely. Hence the counter starts at zero, and is incremented by one at the end of each loop. The loops
continue while the counter is lower than the number of children:

for ($Counter=0; $Counter<$Nunber; $Counter ++)
{

Inside the loop we're faced with another problem. We need to personalize each text box with a number, yet if
we display the current count of the loop, the text box number will be one below what it should be. So we
create an 'offset variable' to get around this, which is just $count er plus one:

$O fset = $Count er +1;

Then we start getting to the meat of the script. We display a message instructing the user to enter the name of
a child:

echo "<BR><BR>Pl| ease enter the name of child nunber $O fset <BR>";

We add the text box next. The interesting bit here is that when we set the text box's name attribute, we add
brackets after it to denote that it's an array. Then each time a name is passed to $Chi | d, it will be stored in a
new element of child: $Chi | d[ 0] , $Chi | d[ 1], $Chi | d[ 2] and so on:

echo "<I NPUT NAME=Chi |l d[] TYPE=TEXT>";
}

The loop actually ends there. So all we do each time we iterate through a loop is to display a bit of text and a
text box, for as many times as the value of the variable $Nunber . After that we drop out of the loop, display a
Submit button, and close the form. Before we can do this though, we need to check the user's input, to see if
zero was entered (or a text field which will default to zero) into the number of children field. If it was, we

164



display another message:

if ($Counter==0) echo"Press the button to nove on";
2>

The third script is the one that just prints out the names you've just supplied to the array. Sounds easy enough,
but first you must take into account the fact that the variable $Nunrber has not been passed to the new script.
It only existed in the last page, dynami c. php. So, we're left with a situation where we know names might
have been supplied to the array $Chi | d[ ], but we don't know how many, if any. This means we resort to our

old friend the whi | e loop, and we have to set the child counter $Count manually. We start it at zero,
because it might be zero.

$Count =0;
We display a text message on the web page:
echo "Your children's names are:";
We then start a do whi | e loop, as we want the contents of the loop to run at least once:

do
{

On entering the loop, we display the first item in the array, $Chi | d[ O] . If there is nothing in the array, then
nothing apart from the line breaks will be displayed. Otherwise it will display the first child's name:

echo" <BR><BR>$Chi | d[ $Count ] ";

We then alter the contents of the $Check Enpt y variable to be the contents of $Chi | d[ 0] . If it's empty,
$CheckEnpt y will trigger the end of the loop later on. If it's not empty we will iterate again.

$CheckEnmpty = "$Chi |l d[ $Count]";
We increment the count:
$Count =$Count +1;

Then we check to see if $Check Enpt y is an empty variable. If it is we drop out of the loop; if not we
continue:

} while ($CheckEnpty!="");

Lastly, we have a check to see whether the number of children entered was zero. If it was, we display an
appropriate message:

if ($Count==1) echo "Not Applicable";

The last program has actually introduced the next topic of discussion for this chapter: arrays. The reason that
we held back using them until now is that loops make them much more practical to implement. What if you
had put in 20 children? Without using loops, our code would have needed 20 lines to read in their names, and
20 more to echo them out. We would also lose flexibility without loops because we would have to fix the
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number of name fields to read in; loops allow us to be more dynamic.

Arrays

We briefly encountered arrays already earlier in this book, and have just encountered them again. It's now time
to introduce them more formally. Arrays are a set of variables which all have the same name, but each has a
different index. Each member of the array is called an element. You can create arrays in the same way you
create variables, as long as you remember to put the square brackets around them to denote the index:

"Washi ngt on";
“California";

$St at esOf TheUSA[ 1]
$St at esOf TheUSA[ 2]

You don't have to assign them in order numerically, you can jump as few, or as many entries as you want:

$St at esOf TheUSA[ 49] =" Al aska";
$St at esOf TheUSA[ 13] =" Al abama";

In fact you can dispense with the numeric indexing completely and use characters instead. Arrays like this are
often known as associative arrays:

$StateCapital ["ca"] = "Sacranento”;
$StateCapital ["il"] = "Springfield";

Note that, if you wish to access the contents of an associative array, you can drop the quotation marks
surrounding the index value if you wish. To display Sacremento, you can type either:

echo $StateCapital["ca"];
or
echo $StateCapital [ca];

Both get it displayed on the web page.

One last feature of arrays in PHP is that you can actually assign different data types and variables to the values
within the array. Here are some examples:

$Nunber [ 1] =24;

$Nunber[ 2] ="twenty three";
$Nunber [ 2] =$vari abl e;
$Nunber [ "ca"] =$vari abl e;

However, this poses a couple of questions. How does PHP know how big an array should be? And how much
memory should it assign to an array?

Initialization of Arrays
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Setting the initial values of array variables is, surprisingly enough, a process known as initialization. We've
come across the first way to initialize arrays in two examples in this book already: we don't worry about the
indexing and let PHP do it automatically for us. We create one item in the array, then we create another with
the same name:

$Aut hor[]="W I | i am Shakespeare";
$Aut hor [ ] ="Franz Kafka";

Without the square brackets, PHP would not have known that we are dealing with array variables, and would have
replaced the first value with the second one: the square brackets indicate that we want to store the values in an array.
The lack of an index value lets PHP decide where to put them. You'll find that if the $Aut hor [ ] array hasn't been
used before, then the values above will be stored in $Aut hor [ 0] and $Aut hor [ 1] . PHP will carry on assigning
new values to the next element in the array.

We have also encountered the second way to initialize an array, using explicit index values:

$Aut hor[ 0] ="W I | i am Shakespeare";
$Aut hor [ 1] =" Franz Kaf ka";

Here we don't have abide by the constraints of auto-numbering that PHP would otherwise impose on us — we can
assign index values out of sequence, as described earlier. PHP is different from many programming languages,
where arrays are concerned, on two counts. First, we don't have to predefine the data type of the array, stating
whether it will contain numbers or text. This is consistent with PHP's policy on variables: you don't have to
choose a data type, PHP does it for you. Second, you also don't have to specify how large the array is before it is
created. Once again, PHP determines how large the maximum index number in the array needs to be; for example
$Aut hor [] only needs to contain 2 items.

There are two more ways of populating arrays in PHP and both make use of the array () construct. If we
take our authors code snippet, it can be redefined as follows:

$Author = array ("WIIiam Shakespeare", "Franz Kafka");

Once again we're asking PHP to automatically generate the index values. Again, the index values start at zero,
and new values placed in the array are placed in the unfilled element with the lowest index. If you were to
echo the contents of $Aut hor [ 1] after this line of code, it would contain Franz Kafka.

There are no size limits on arrays like these, so you could also write the following line:

$St at esOf TheUSA = array ("Al abama", "Al aska", "Arizona", "Arkansas", "California",

"Col orado", "Connecticut", "Delaware", "Florida", "Georgia", "Hawaii", "Idaho",
"I'l'linois", "Indiana", "lowa", "Kansas", "Kentucky", "Louisiana", "Mine",
"Maryl and", "Massachusetts", "M chigan", "M nnesota", "Mssissippi", "Mssouri",

"Mont ana", "Nebraska", "Nevada", "New Hanpshire", "New Jersey", "New Mexico", "New
York", "North Carolina", "North Dakota", "Chio", "Oklahoma", "Oregon",

"Pennsyl vani a", "Rhode |sland", "South Carolina", "South Dakota", "Tennessee",
"Texas", "Utah", "Vernont", "Virginia", "Washington", "Wst Virginia",
"W sconsin", "Womn ng");

Once again, the first state will start with an index value of zero, while Wyoming will have the value 49.
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However, this can be a little counter-intuitive, you know there are 50 states in the USA, and if you finish with
49, you will have the niggling feeling that one has been missed out. To get around this, the ar r ay() function
allows you to pick the index you want the array to start at. It makes use of the => operator to do this, as
follows:

$St at esOf TheUSA = array (1 => "A abama", "Al aska", "Arizona", "Arkansas",

"California", "Colorado", "Connecticut", "Delaware", "Florida", "Georgia",

"Hawai i ", "ldaho", "Illinois", "lIndiana", "lowa", "Kansas", "Kentucky",

"Loui si ana", "Mine", "Mryland", "Mssachusetts", "M chigan", "M nnesota",

"M ssissippi", "Mssouri", "Mntana", "Nebraska", "Nevada", "New Hanpshire", "New
Jersey", "New Mexico", "New York", "North Carolina", "North Dakota", "OChio",

"Ckl ahoma", "Oregon", "Pennsylvania", "Rhode |sland", "South Carolina", "South
Dakot a", "Tennessee", "Texas", "UWah", "Vernont", "Virginia", "Wshington", "West

Virginia"*, "Wsconsin", "Won ng");

In other words, you place the number you want the index to start at, followed by the => operator and then your
list of values as normal. Now if you were to echo the contents of $St at esOf TheUSA[ 50] , it would be
Wyoming, whereas without this shift of one it would have been empty. It doesn't have to be 1, it equally be
101, and then Wyoming would have the index of 150.

If you wish to index a large associative array, then you have to set each value individually. For example, with
our states, it might be as follows:

$St at esOF TheUSA = array ("al" => "Al abama", "ak" => "Alaska", "az" => "Arizona",

"ar" => "Arkansas", "ca" => "California", "co" => "Col orado", "ct" =>

"“Connecticut", "de" => "Delaware", "fl" => "Florida", "ga" => "Georgia"“, "hi" =>
"Hawaii", "id" => "ldaho", "il" => "Illinois", "in" => "Indiana", "ia" => "lowa",
"ks" => "Kansas", "ky" => "Kentucky", "la" => "Louisiana", "ne" => "Miine", "nd"
=> “Maryl and", "ma" => "Massachusetts", "m" => "Mchigan", "m" => "M nnesota",
"me" => "Mssissippi", "nmp" => "Mssouri", "nt" => "Mntana", "ne" => "Nebraska",

"nv" => "Nevada", "nh" => "New Hanpshire", "nj" => "New Jersey", "nm' => "New
Mexi co", "ny" => "New York", "nc" => "North Carolina", "nd" => "North Dakota",

"oh" => "Chio", "ok" => "klahoma", "or" => "Oregon", "pa" => "Pennsylvania", "ri"
=> "Rhode |sland", "sc" => "South Carolina", "sd" => "South Dakota", "tn" =>
"Tennessee", "tx" => "Texas", "ut" => "Uah", "vt" => "Vernont", "va" =>
"Virginia", "wa" => "Washington", "w" => "West Virginia", "wi" => "Wsconsin",

"wy" => "Wyoning");

Slow, but it does the job.

Iterating Through an Array

Once you've created an array with lots of entries, you don't want to have to go back and individually retrieve
each item in the array. It makes for a lot of extra work. This is where loops work hand-in-hand with arrays. If
we want to print out the name of each of these states on our web page, we'd just use the f or loop to do it for
us. To display all 50 states in the 1 to 50 indexed $St at esOf TheUSA array would take a grand total of 3
lines, excluding the line that creates the array:

for ($counter=1; $counter<51; $counter++) {
echo" <BR>$St at esOf TheUSA[ $counter]";
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}

The line between the braces selects an element from the $St at es Of TheUSA array, by placing the variable
$count er between the brackets to use as the index. Since $count er is a variable, the index can then be
changed by changing the value of $count er. Our f or loop says, "Start the counter at one, and go up to the
value 50, in increments of one." So the $count er variable is substituted for 1, 2, 3, and so on, for each
iteration (note that <BR> is used to display each state on a new line):

echo" <BR>$St at esOf TheUSA[ 1] ;
echo" <BR>$St at esOf TheUSA[ 2] ;
echo" <BR>$St at esOf TheUSA[ 3] ;
etc...

There's nothing to preclude us from using whi | € or do whi | e loops, although you'd have to create a loop
counter yourself, and set it yourself. The following whi | e loop would do the same as our f or loop:

$count er =1;

whi | e ($counter<51) {
echo" <BR> $St at esOf TheUSA[ $counter]”;
$count er =$count er +1;

It just takes an extra couple of lines to do it, that's all.

Let's now do a quick example of iterating through an array. As we've already done this earlier, we're going to
spice up this example a little bit to keep your interest. We're going to create two arrays in this example, one
that holds all of the states' names, and one that holds all of the states' capitals. You select the name of a state
from a dropdown list box, and it searches through the corresponding array of states to find the state capital.
However, we're going to employ loops and arrays several times, to ensure that we don't have to create fifty
lines of HTML to display any of the answers.

Try It Out — Iterating Through an Array

1. Open your favorite web page editor and type in the following:

<HTM_>

<HEAD></ HEAD>

<BCDY>

<FORM ACTI ON="capi t al s. php" METHOD=POST>

What state do you want to know the capital of?
<SELECT NAME=St at e>

<?php

$St at esOf TheUSA = array (1 => "Al abama", "Al aska", "Arizona", "Arkansas",
"California", "Colorado", "Connecticut", "Delaware", "Florida", "Ceorgia",

"Hawai i ", "ldaho", "Illinois", "Indiana", "lowa", "Kansas", "Kentucky",

"Loui si ana", "Mine", "Maryland", "Mssachusetts", "M chigan", "M nnesota",

"M ssissippi", "Mssouri", "Mntana", "Nebraska", "Nevada", "New Hanpshire", "New

Jersey", "New Mexico", "New York", "North Carolina", "North Dakota", "Chio",
"kl ahoma", "Oregon", "Pennsylvania", "Rhode I|sland", "South Carolina", "South
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Dakot a", "Tennessee", "Texas", "Utah", "Vernont", "“Virginia", "Wshington", "Wst
Virginia", "Wsconsin", "Wom ng");
for ($counter=1; $counter<51; $counter++) {

echo" <OPTI ON>$St at esOf TheUSA[ $count er | </ OPTI ON>";

echo "</ SELECT><BR><BR>"
for ($counter=1; $counter<51; $counter++) {
echo" <I NPUT TYPE=H DDEN
NAME=' Hi ddenSt at e[ ]' VALUE=" $St at esOf TheUSA[ $counter]' >";

}

echo "<I NPUT TYPE=SUBM T></ FORM>";
?>

</ BODY>

</ HTM.>

2. Save this script as st at es. php, noting that this is a PHP file, not an HTML file.

3. Close this, open a new file, and type the following:

<HTM.>

<HEAD></ HEAD>

<BCDY>

<?php

$StateCapital = array (0 => "Montgonery", "Juneau", "Phoenix", "Little Rock",
"Sacranment o", "Denver","Hartford", "Dover","Tallahasse", "Atlanta", "Honol ulu",

"Boi se", "Springfield","Indianapolis", "Des Mines", "Topeka", "Frankfort", "Baton
Rouge", "August a", "Annapol i s", "Boston", "Lansing", "Saint Paul","Jackson",

"Jefferson City", "Helena","Lincoln", "Carson Cty","Concord", "Trenton","Santa
Fe", "Al bany", "Raleigh","Bismarck","Col unbus"," Ol ahoma City", "Salent,
"Harrisburg", "Providence", "Colunbia","Pierre", "Nashville", "Austin","Salt Lake
Cty", "Montpelier","Ri chnond","O ynpi a", "Charl eston”, "Madison","Cheyenne");

for ($counter=0; $counter<50; $counter++)

i f ($H ddenSt at e[ $count er] ==$St at e)
echo"The State capital is $StateCapital [$counter]"”;
}
?>

</ BODY>
</ HTM.>

4. Save thisas capitals. php.

5. Open up st at es. php and select a state:



Mozilla {Build ID: 2000080712} o (=3
Fle Edit View Search Go Bookmarks Tasks Help

o o o *Whttp:/{chrisufstates.php v|

What state do you want to know the capital of 7 Tennessee
Ohio
Submit Query | Oklahoma
Oregon
Pennsykania

Rhode Island
South Carolina

“ermont

Yirginia
Washington

West Virginia
Wisconsin
Whyarning hd

=5 Document: Done (0,441 secs) 5
wx 1 7 E

6. Click on the Submit Query button to get an answer:

Mozilla {Build ID: 2000080712} -0 x|
File Edit Wiew 3Search Go EBookmarks Tasks Help

The State capital is MNashwille

- Document: Done (0,291 secs) &

How It Works

This is an example which demonstrates exactly how much code it is possible to save using loops and arrays. If
only it could have saved us typing the data in as well! For this example, we changed the first page into a PHP
one as well, so that we could use PHP's arr ay () function to avoid typing in 50 lines of HTML in the
<SELECT> list box. We started by creating an HTML form:

<FORM ACTI ON="capi tal s. php" METHOD=POST>
What state do you want to know the capital of?

Next we created a dropdown list box:
<SELECT NAME=St at e>

Then we moved onto our PHP script and started by feeding the names of the states into an array called
$St at esOf TheUSA, beginning at index 1:
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<?php
$St at esOf TheUSA = array (1 => "Al abama", "Al aska", "Arizona", "Arkansas",

"California", "Colorado", "Connecticut", "Delaware", "Florida", "Georgia",

"Hawai i ", "ldaho", "Illinois", "lIndiana", "lowa", "Kansas", "Kentucky",

"Loui si ana", "Mine", "Mryland", "Mssachusetts", "M chigan", "M nnesota",

"M ssissippi", "Mssouri", "Mntana", "Nebraska", "Nevada", "New Hanpshire", "New
Jersey", "New Mexico", "New York", "North Carolina", "North Dakota", "OChio",

"kl ahoma", "Oregon", "Pennsylvania", "Rhode |sland", "South Carolina", "South
Dakota", "Tennessee", "Texas", "Utah", "Vernont", "Virginia", "Washington", "West

Virginia*, "Wsconsin", "Wonng");
We then created a loop which iterated 50 times, placing the name of each state in our list box.

for ($counter=1; $counter<51; $counter++) {
echo" <OPTI ON>$St at esOf TheUSA[ $count er] </ OPTI ON>";

}
echo "</ SELECT><BR><BR>";

Once the loop was finished we closed the list box. You might have expected the next line to supply a Submit
button and to close the form. However, a problem arises here, if you think ahead to the next page. We need all
of the states to be available on the next page, not just this page.

Why? Well, consider how we find the state capital of a particular state. We find the index of the state in the
$St at esOf TheUSA array, and then look up which state capital is present at the same index of the

$St at eCapi t al . For example, the contents of $St at esOf TheUSA[ 1] is Alabama, so the contents of
$St at eCapi t al [ 1] is Montgomery. We can do this because we have made sure that the capital at any
particular index in $St at eCapi t al is the capital of the state located at the same index in

$St at esOf TheUSA. In other words the data in the two arrays correspond by index.

Now, if we passed only the state selected from the list box across to the next script, then we wouldn't be
passing on the index of this state within $St at esOf TheUSA as well. Without this information, we can't look
up the corresponding index of $St at eCapi t al and find the capital of our selected state.

So what can we do? We obviously need to pass some information about the index of the state to the next
script. One obvious way to do this is to simply pass the full array of states to the next script. So this is what we

do.

We create a second loop, and use it to create an array containing 50 Hi dden controls, H ddenSt at e. We
fill the array with the states present in $St at esOf TheUSA.

for ($counter=1; S$counter<51; S$counter++) {
echo" <I NPUT TYPE=HI DDEN NAME=' Hi ddenState[]' VALUE=' $St at esOf TheUSA[ $counter]'>";

}

After we've read across the names of 50 states, we add a Submit Query button and close the form:
echo "<I NPUT TYPE=SUBM T></ FORM>";

Our second PHP page now has two sets of data. The first is obtained from the dropdown list box, and contains
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the name of the single state that the user selected. It is stored in the variable $St at e. The second is a whole
list of the 50 states, in alphabetical order, stored in the array $Hi ddenSt at e. However, as PHP populated
this array, it now runs from numbers 0 to 49. This isn't a problem though, we just need to make sure we're
aware of it. Our first line deals with this. We now create an array with the name of the 50 state capitals.
However to match the indexes of the $Hi ddenSt at e array we need to make our array indexes run from 0 to
49:

$StateCapital = array (0 => "Mntgonery", "Juneau", "Phoenix", "Little Rock",

"Sacramento", "Denver","Hartford", "Dover","Tallahasse", "Atlanta", "Honolulu",
"Boi se", "Springfield","lndianapolis", "Des Mines", "Topeka", "Frankfort", "Baton
Rouge", "August a", " Annapol i s", "Boston", "Lansing", "Saint Paul","Jackson",

"Jefferson City", "Helena","Lincoln", "Carson Cty","Concord", "Trenton","Santa
Fe", "Al bany", "Raleigh","Bismarck","Col unmbus", "kl ahoma City", "Salent,
"Harrisburg", "Providence", "Colunbia","Pierre", "Nashville", "Austin","Salt Lake
City", "Mntpelier","R chnond", "d ynpi a", "Charl eston", "Mdison","Cheyenne");

This means that the array $Hi ddenSt at e and the array $St at eCapi t al now correspond by index, which
makes the rest of the program very straightforward. In fact we just need one loop, which runs from 0 to 49.

for ($counter=0; $counter<50; $counter++)

{

Inside this we nest a conditional statement, which checks to see if the current state is equal to the state that the
user selected. If it is, then we display the contents of the corresponding element of $St at eCapi t al , making
use of the correspondence between the arrays:

i f($H ddenSt at e[ $count er] ==$St at e)
{

}

echo"The State capital is $StateCapital [$counter]”;

In other words, if the contents of $Hi ddenSt at e matches the state selected by the user, then this index
value can be used to retrieve the state capital from the $St at eCapi t al array. If there isn't a match, we
carry on iterating through the f or loop until there is one. Using the listbox, there is only a finite set of
choices, so we can guarantee that there will always be a match. This is all our program needs to do.

Improvements to our Program

In fact, we've been a little unhelpful in this previous example, as we wanted to demonstrate how two separate
arrays may be linked by an index number. If you actually wanted to run an example like this, it would be much
simpler to use an associative array, where you can link the array items within one array statement as follows:

$StateCapital = array ("A abama" => "Montgonery", "Al aska" => "Juneau", "Phoenix"
=>"Arizona", "Arkansas" => "Little Rock", "California" => "Sacranento", " Col or ado"
=> "Denver", "Connecticut" => "Hartford", "Del aware" => "Dover", "Florida" =>
"Tal | ahasse", "Georgia" => "Atlanta", "Hawaii" => "Honolulu", "ldaho" => "Boi se",
“I'llinois" => "Springfield","Indiana" => "Indi anapolis", "lowa" => "Des Mi nes",
"Kansas" => "Topeka", "Kentucky" => "Frankfort", "Louisiana" => "Baton

Rouge", " Mai ne" => "Augusta", "Maryl and" =>"Annapolis", "Massachusetts" => "Boston",
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"M chi gan" => "Lansing", "M nnesota" => "Saint Paul","M ssissippi" => "Jackson",
"M ssouri" => "Jefferson City", "Montana" => "Hel ena", "Nebraska" => "Lincoln",
"Nevada" => "Carson City","New Hanpshire" => "Concord", "New Jersey" =>
"Trenton", " New Mexi co" => "Santa Fe", "New York" => "Al bany", "North Carolina" =>
"Ral ei gh", "North Dakota" => "Bi smarck","Chi 0" => "Col unbus", " Gkl ahoma" =>

"Gkl ahoma City", "Oregon" => "Sal ent, "Pennsylvania" => "Harrisburg", "Rhode

I sl and" => "Providence", "South Carolina" => "Col unbi a", " Sout h Dakota" =>"Pierre",
"Tennessee" => "Nashville", "Texas" => "Austin","Uah" => "Salt Lake City",
Vernont" => "Montpelier","Virginia" => "R chnond", "Washi ngton" => "d ynpi a", "West
Virginia* => "Charl eston", "Wsconsin" => "Madi son", "Woni ng" =>"Cheyenne");

Then you could output the capital using the state name variable, $St at e, as the index.

Iterating Through Non-Sequential Arrays

So it's pretty simple to iterate through arrays whose elements have been populated sequentially (first element
populated first, then second element second, then third element third, and so on). But is it so simple if the
elements weren't populated sequentially? For example:

$Array[ 56993] =" absol utel y huge";
$Array[ 1] ="quite small";
$Array[499] ="quite big";

Actually, non-sequential arrays aren't too much of a problem, as our old methods still work. If you store the

values out of order, it doesn't matter because PHP considers them to be in the straightforward numerical order

of the index values. The only problem is that when you check through all of the elements sequentially, you
might find yourself checking a lot of empty space in a large array like one above, which contains only three
values!

Current and Key Functions

PHP uses a pointer to keep track of which element it's at when it moves through an array. This pointer will
point to the element that is currently being used by the script. You can view which element in the array is
currently being used by PHP with the cur r ent () function, and you can find out which index value the
current element has using the key () function. (Key is another name for index.)

We'll use a quick code snippet to illustrate how the cur r ent () and key() functions works. First consider
what would happen if you added another item to the following array, and got PHP to add the index value
automatically. Which index would PHP choose?

$Director[4] ="Orson Welles";
$Director[1] ="Carol Reed";
$Director[93]="Fritz Lang";

$Di rect or[ 24] ="Jacques Tourneur";

We can find out by adding the next couple of lines. These return the current index of $Di rector[], and
echo it:

$Current | ndexVal ue = key($Director);
echo ($CurrentlndexVal ue);
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The key () function returns the value 4. Why? Because it returns the index value of the first item we have
placed into the array, which was "Orson Welles" at index 4. If you use the cur r ent () function it returns the
value "Orson Welles":

$Current Contents = current($Director);
echo ($Current Contents);

Now, if you then added the following line to the array:
$Director[]="Alfred H tchcock";

"Alfred Hitchcock" would be placed in the array at the index value 94. How can we test to find out what the
index value of the new element is, given that the key() and current () functions return information on the
first item to be placed in the array?

Next() and Prev() Functions

In order to find out the index value of a new element added to an array, you will need to use the next () and
prev() functions. These functions allow you to navigate through arrays, by moving the pointer to the next or
previous element in the array. They both take the name of the array to navigate through as an argument. Let's
now go back to our previous array creation list:

$Director[4] ="Orson Welles";
$Director[ 1] ="Carol Reed";
$Director[93]="Fritz Lang";

$Di rect or[ 24] =" Jacques Tour neur";
$Director[]="Alfred Hitchcock";

We call the next () function before checking the current index, and the contents of the current element:

next ($Di rector);
$Current | ndexVal ue = key($Director);
echo ($Currentl|ndexVal ue);

The value displayed is 1, and the cur r ent () function would return the name "Carol Reed".

If we call next () three more times:

next ($Di rector);

next ($Di rector);

next ($Di rector);

next ($Di rector);

$Current | ndexVal ue = key($Director);
echo ($CurrentlndexVal ue);

The value 94 is displayed. If we now call the cur r ent () function:

$Current Contents = current ($Director);
echo ($Current Contents);
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Our browser now displays Alfred Hitchcock.

The prev() function is used in a similar way. If we took our previous example and added one occurrence of
prev() after the four of next () :

next ($Director);

next ($Di rector);

next ($Director);

next ($Di rector);

prev($Director);

$Current | ndexVal ue = key($Director);
echo ($Current!ndexVal ue);

This time we see 24, which is the index value associated with "Jacques Tourneur". This is because we have
moved forward through four items of the array and back through one. This is fairly straightforward, although
one question that springs to mind is: what happens when you move next () beyond the last item in the array,
or prev() before the first?

prev($Director);
$Current | ndexVal ue = key($Director);
echo ($Currentl!ndexVal ue);

The answer here: is nothing at all. This code snippet would return no value. It won't generate an error (as it
would in some programming languages); the pointer would just move beyond the end of the array. However,
you wouldn't be able to move it back again:

prev($Director);

next ($Di rector);

next ($Di rector);

$Current | ndexVal ue = key($Director);
echo ($Current!ndexVal ue);

This would still return nothing at all.

So, we can see that the order we choose to populate the array in makes no difference to the order they will be
navigated in. Any new value placed in the array is placed in the element immediately above the filled element
with the highest index. So if the highest filled element had index 34, the next value would be placed in index
35. To navigate through the arrays, we need to use the next () and pr ev() functions. To display our current
position we use current () and key() functions.

List and Each Functions

If you're iterating through a non-sequential array then you can make life easier for yourself. Rather than having to
loop through loads of empty values, the | i st () and each() functions allow you to return only the elements in
the array that contain data. This allows you to display the whole contents of an array with the minimum amount
of fuss. You would use the whi | e loop to perform this task for you, like this:

while (list(IndexValue, El enent Contents) = each(ArrayNane))

This says: for each element of the array Ar r aynanmne, set | ndexVal ue equal to the element's index, and
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El ement Cont ent s equal to the contents of the element. If you only want to return either the index or the
contents, then you can just omit the appropriate attribute:

while (list(lndexValue) = each(ArrayNane))

while (list(,ElenentContents) = each(ArrayNane))

For our Directors code snippet we could write the following code, to display each director's name in the
array:

while (list($El ementlndexVal ue, $El ement Contents) = each($Director))
{

echo "<BR>$El enent | ndexVal ue - $El ement Cont ents";

}

You don't have to call the variables $EI ement | ndexVal ue and $EI ement Cont ent s, we've just done it
for clarity's sake here. You could just as easily have called them:

while (list($M ckeyMuse, $Donal dDuck) = each ($Director))
{

}

echo "<BR>$M ckeyMouse - $Donal dDuck";

All you've got to remember is that | i St () returns the index value first and the element contents second. This
provides us with some useful tools, which are also applicable if the array doesn't happen to have numerical
index.

Iterating Through String-Indexed Arrays

The rules for navigating through associative arrays are similar to those for numerically indexed ones, but there
are some slight differences. The first difference is that the following lines, which would have worked fine if
the array was numerically indexed, will now create a numerically indexed array:

$StateCapital ["ga"]="Atl anta";
$StateCapital ["il"]="Springfield";
$St at eCapi tal ["ca"] =" Sacrament 0";
$StateCapital [] = "Cheyenne";

The value "Cheyenne" will be stored in the array item $St at eCapi t al [ 0] . It's not too surprising, given
that PHP will have no idea what you want to create as an index value, which might be "WY", but it might just
have easily been "AB" or 4563, so instead it will just try and find the biggest numerical index. As we haven't
added a numerical index , it will start at the beginning with zero.

The current () and key() functions will still work in the way you expect on associative arrays. If you try
the following code:

$What State = current ($StateCapital);
$What Abbrevi ati on = key($StateCapital);
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echo "$What Abbrevi ati on - $What State";

You'll find that it returns the first element to be filled in the array, which was index "ga" containing "Atlanta".
And you can also iterate through each list just as before.

$StateCapital ["ga"]="Atl anta";
$StateCapital ["il"]="Springfield";

$St at eCapital ["ca"]="Sacranent o";
$StateCapital [] = "Cheyenne";

next ($St at eCapi tal );

$What State = current ($StateCapital);
$What Abbrevi ation = key($StateCapital);
echo "$What Abbrevi ation - $What State";

This time we display the result il - Springfield. The functions | i st () and each() also function in the same
way with associative arrays too. We can set up the following array:

$StateCapital = array ("ga" => "Atlanta", "il" => "Springfield",
"ca"=>"Sacranmento", "wy" => "Cheyenne");

Then we can still feed our array to the each function, and use | i st () to display the contents in the same
way as before:

while (list($StateAbbreviation, $StateNane) = each ($StateCapital))
{

}

echo "<BR>$St at eAbbrevi ati on - $St at eNane";

This will produce the list of abbreviations and state names as expected, and display them in the order you
created them:

ga - Atlanta

il - Springfield
ca - Sacramento
wy - Cheyenne

We've looked at iterating through these two different types of arrays, and seen how PHP will navigate them in
index order, no matter which order you populate the elements, for both numerically-indexed and associative
arrays. What happens though if you want PHP to create or preserve a different order?

Sorting Arrays

There are several functions that PHP provides for sorting arrays. We're going to look at the five most
commonly used. They all work in conjunction with the | i st () and each() functions which we have just
discussed.

sort()

The sort function is the most basic of the sorting functions. It takes the contents of the array and sorts them
into alphabetical order. The sort () function just requires an array name to sort the array:
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sort (ArrayNane)
If we create an array of directors using the ar r ay structure:
$Director = array ("Orson Welles","Carol Reed","Fritz Lang","Jacques Tourneur");
Then we can sort them by supplying the array name to the sor t () function as follows:
sort($Director);

To view the effect this function has had on our array, we can use the | i st () and each() functions again.
We've already stated that the order in which the items are stored in the array is also the order that they were
created in the array. With the above array we'd expect the following order:

$Director[0] = "Orson Welles"
$Director[1] = "Carol Reed"
$Director[2]= "Fritz Lang"

$Di rector[ 3] = "Jacques Tourneur"

After using sort () though, a different pattern emerges:

$Director[0] = "Carol Reed"
$Director[1]= "Fritz Lang"

$Di rector[ 2] = "Jacques Tourneur"
$Director[3]= "Orson Welles"

You can check this, using our earlier code snippet to display the contents of the list on the screen:

while (list($lndexVal ue, $DirectorNane) = each ($Director))
{

}

echo "<BR>$I ndexVal ue - $Director Name";

So our array has been alphabetically sorted and shuffled around. What happens though if we try to sort an
associative array?

asort()

The function asort () takes functions created with a string index and sorts them according to their contents.
You are probably asking, "Isn't this just what the sort function did though?" Well, not quite. If you cast your
mind back to our state capitals code snippet:

$StateCapital = array ("ga" => "Atlanta", "il" => "Springfield",
"ca"=>"Sacranento", "w" => "Cheyenne"),

You'd expect the array to be created as follows:
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$StateCapital["ga"]= "Atlanta"
$StateCapital ["il"]= "Springfield"
$StateCapital ["ca"] = "Sacranmento"
$St at eCapital ["wy"] = " Cheyenne"
If you perform a sort on it though:
sort ($StateCapital);
Then you get the following order:
$StateCapital [0]= "Atlanta"”
$St at eCapi tal [ 1] = " Cheyenne"
$St at eCapi tal [ 2] = " Sacr ament o"
$St at eCapi tal [ 3] = "Springfield"

In other words, the string index values would be replaced by numerical indexes — not particularly useful.
However, if we call the asort () function instead:

asort ($StateCapital);

The order would now be:

$StateCapital["ga"]= "Atlanta"
$StateCapital ["wy"]= "Cheyenne"
$StateCapital ["il"]= "Sacranmento”
$StateCapital["ca"]= "Springfield"

This time, the elements have been sorted alphabetically, but we have retained the string indexes too. Once
again you can use | i st () and each() to show that this has been the case:

while (list($StateAbbreviation, $StateName) = each ($StateCapital))
{

}

echo "<BR>$St at eAbbrevi ation - $StateNane";

PHP also offers facilities for reverse sorting. Let's take a look.

rsort() and arsort()

These two functions work in a similar way to their close relations sort () and asort (). The only
difference is that they return the array elements in reverse alphabetical order. You can use r sort () to
reverse our list of directors:

$Director = array ("Orson Wlles","Carol Reed","Fritz Lang","Jacques Tourneur");
rsort($Director);

You can call ar sort () to reverse our list of state capitals:
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$StateCapital = array ("ga" => "Atlanta", "il" => "Springfield",
"ca"=>"Sacranento", "wy" => "Cheyenne");
arsort ($StateCapital);

We won't look at the results, as you should be able to work out what they are. If you want to check, you should
be able to adapt the previous code to display the answers.

There is one last type of sort we haven't looked at — sorting the contents of an associative array according to
the index.

ksort()

The ksort () function can do this type of sorting for you. It's applied in exactly the same way as the other
sort functions, but instead it arranges an associative array in alphabetical order of string indexes. In the
example of our state capitals:

$StateCapital = array ("ga" => "Atlanta", "il" => "Springfield",
"ca"=>"Sacranento", "w" => "Cheyenne"),
ksort ($StateCapital);

The ksort () function would yield the following order:

$StateCapital["ca" " Sacr ament o"

]:
$StateCapital["ga"]= "Atl anta"
$StateCapital["il"]= "Springfield"
$St ateCapital ["wy"] = "Cheyenne"

Miscellaneous Array Functions

There are a vast number of functions which PHP provides, to help you use arrays more efficiently. There are
so many that we don't have time to effectively cover them all here, but there are one or two functions that you
should know about, because we will be making further use of them in this book.

array_push() and array_pop()

We noted in a previous section that if you had an array, and you added a new item without specifying an index
value, the new item would be placed in the next element up from the filled element with the highest index. In
other words, if we add a new entry to the $Di r ect or array below:

$Director[4]="Orson Wl les";
$Director[1] ="Carol Reed";
$Director[93]="Fritz Lang";

$Di rector[24] ="Jacques Tourneur";
$Director[]="Alfred H tchcock";

The new item would be placed in the element with index 94. The function array_push() does exactly the
same thing. To add "Alfred Hitchcock" to the array, we would use:
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array_push($Director, "Alfred Hitchcock");

It takes two arguments, the first being the name of the array, and the second being the item you wish to place
in the array. However you can also use it to "push" many items onto the array, by listing them:

array_push($Director, "Alfred Hitchcock", "FW Mirnau", "Akira Kurosowa");

The array_pop() function does the opposite, removing the last item added to the array. So if we executed
the following:

$Director[4]="Orson Welles";
$Director[1] ="Carol Reed";
$Director[93]="Fritz Lang";

$Di rector[ 24] =" Jacques Tour neur";
array_pop($Director);

This would remove the entry with the index value 24, which contains "Jacques Tourneur", leaving three items
in the array. Note that unlike ar ray_push(), array_pop() only takes one argument: the array name.
Both functions treat the array as a stack: a system where you add items to the top of the pile, and remove them
from the top of the pile as well.

Implode and Explode

These two functions are not as destructive as their names imply! They allow you to store the entire contents of
an array as a string, or vice versa: to split one long string up into chunks and place the chunks into the
elements of an array.

The i npl ode() function takes an already existing array as it's argument, and concatenates the contents of

each element in the array into a string. You can also give an extra delimiter argument to the function, which is
then used to separate each array item in the string:
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$StringName = inplode("delimter", $ArrayNane);

If we take our previous state capitals example, we can glue all of the array items together, with a dash
delimiter between each name, as follows:

$StateCapital ["ca"]= "Sacramento”;

$StateCapital ["ga"]= "Atlanta";

$StateCapital ["il"]= "Springfield";

$StateCapital ["wy"]= "Cheyenne";

$Al | Capi t al sSepar at edByADash = inpl ode("-", $StateCapital);

echo ($Al I Capital sSepar at edByADash) ;

The echo statement would return the following: Sacramento-Atlanta-Springfield-Cheyenne.

The opposite function is performed by expl ode() . Say we have a string, which is split into items by a
common delimiter, such as a dash, an ampersand, or a space. We can split the string up item by item, and place
each item into a new array. Again, expl ode() takes two arguments: the string (or string variable), and the
delimiter:

$ArrayName = expl ode("delimter", $StringNanme);
We could reverse our previous example:

$Al | Capi t al sSepar at edByADash = " Sacr ament o- At | ant a- Spri ngfi el d- Cheyenne";
$Capitals = expl ode("-", $All Capital sSeparat edByADash) ;

To look at the array that has been created, we can tag on the following code that we saw earlier in this chapter:

$Al | Capi t al sSepar at edByADash = " Sacr anment o- At| ant a- Spri ngfi el d- Cheyenne";
$Capitals = explode("-", $AlIl Capital sSeparat edByADash) ;

while (list($lndexVal ue, $Capital Nane) = each ($Capitals))

{

echo "<BR>$I ndexVal ue $Capital Nanme";
}

This should return:

0 Sacramento
1 Atlanta

2 Springfield
3 Cheyenne

So this confirms that an array called Capi t al s had been created, and that it starts at index zero. Each string
item has been added sequentially to the array. In other words, expl ode() has created an array that is the
equivalent of this PHP code:

Capi t al s[ 0] =" Sacr anent 0" ;
Capital s[1]="Atl anta";

Capi tal s[ 2] =" Spri ngfiel d";
Capi t al s[ 3] =" Cheyenne";
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Both of these functions are very useful and will be used in examples later in this book.

HTTP_GET_VARS and HTTP_POST_VARS

The last two items we're going to look at aren't functions, but arrays. They have already been created by PHP,
and are called HTTP_GET_VARS and HTTP_POST_VARS. When we talked about forms in Chapter 3, and
mentioned the main two methods for transmitting form information using GET or POST, we implied that PHP
automatically creates variables for us which assume the names of the controls on the forms. In other words, the
contents of the following form field becomes the variable $Text Box32:

<I NPUT TYPE=TEXT NAME="Text Box32">

This is correct, but there are situations where variables you assume will be automatically created are not. For
instance, this often happens if you are using a third party ISP to provide web services. In fact for these
variables to be created automatically, a configuration setting called r egi st er _gl obal s must be switched
on in your php. i ni configuration script. This is done automatically on your own web server, enabling you to
have access to all of the HTML controls as PHP variables. But for security reasons, some third party ISPs
choose to switch r egi st er _gl obal s off. The result is that the variable associated with the form field
above, $Text Box32, would be empty.

If your ISP does this, don't worry, as the variable information you require is still available, in two arrays called

HTTP_GET _VARS and HTTP_POST_VARS. We can access this information as follows. Say we know a
variable has been transmitted using the GET method:

<FORM METHOD=CGET ACTI ON="t ransfer. php">
<I NPUT TYPE=TEXT NAME="Text Box32">

Within the PHP script for the page t r ansf er . php, we can retrieve the contents of the text box, from an
associative array called HTTP_CGET VARS. The index name of the element containing the contents of the text

box is "TextBox32" — the name of the HTML control we created. So if we wanted to display the contents of
the field, we would simply use:

echo HTTP_GET VARS[ " Text Box32"];
This works for both GET and POST transmitted controls. Similarly we can read these values into variables:

$Text Box32 = HTTP_GET_VARS[ " Text Box32"];
So with just one extra line, we've got around the problem of not having r egi st er _gl obal s switched on.
However, there could be a further problem. If your ISP is ultra security-conscious, then they might also switch

off a setting called t r ack_var s, which prevents you from using these two arrays. In which case you need to
write to your ISP and complain, or perhaps switch to a more considerate ISP!

We'll be using both of these global arrays later on in the book as well.

Multi-dimensional Arrays

It is possible to create an array of arrays. Such beasts are known as multi-dimensional arrays. They are useful
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when representing data that needs two sets of indexes, like coordinates on a map or graph. You can carry on
nesting arrays until PHP runs out of memory, which probably will be in under 100 nested arrays. (If you can
think of a sensible practical use of any more than 10 nested arrays, then you deserve a medal). Multi-
dimensional arrays are set up in the same way as normal arrays, except that you call the ar r ay structure as an
argument to itself, like this:

ArrayName = array (index => array (Array contents))

An example might be an array in which each element represents one member from a group of people, and each
element is also an array, used to store the details for each person:

$PhoneDi rectory = array ("John Doe" => array ("1 Long Firs Drive","777-000-000"),
"Jane Doe" => array ("4 8th and East","777-111-111"));

Our array now has entries for "John Doe" and "Jane Doe"; and each element represents an array with two
entries, one for an address and one for a phone number. To actually get hold of this information, you have to
use a nested loop to get at it:

$PhoneDirectory = array ("John Doe" => array("1 Long Firs Drive","777-000-000"),
"Jane Doe" => array("4 8th and East","777-111-111"));
while (list($Person) = each($PhoneDirectory))

{
echo(" <BR>$Person") ;
while (list(,$Personal Details) = each ($PhonebDirectory[$Person]))
{
echo (" $Personal Details");
}
}

The <BR> character, and the space before $Per sonal Det ai | s in the echo statement, are simply used to
make the displayed details more presentable. Multi-dimensional arrays aren't encountered very often, so we
won't go into them in further detail here.

Practical Demonstration of Arrays

This chapter has covered a lot of material, so we're not going to go through an extensive example at the end.
Instead we'll use quite a short example, but it still covers a lot of the features discussed in this chapter. In it
we're going to take a set of mythical students and ask for the grades they got in their Math exam. We're then
going to sort them into grade order (A is highest, E is lowest) on the web page.

Try It Out — Combining Array Features in a Practical Example

1. Prod your web page editor into life, and type in the following:

<HTML>

<HEAD></ HEAD>

<BODY>

<?php

echo" <FORM METHOD=PCST ACTI ON=' exan®. php' >";

$Student = array("Al bert Einstein","lvan The Terrible", "Napol eon", " Si non
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Bolivar", "l saac Newton");
while (list(,$Nanme)=each($Student))

{
echo "What grade did $Nanme get in Math?";
echo" <BR><BR>"
echo" <SELECT NAME=' Mat h[]' >
<OPTI ON>Gr ade A</ OPTI ON\>
<OPTI ON>Gr ade B</ OPTI ON\>
<OPTI ON>Gr ade C</ OPTI ON>
<OPTI ON>Gr ade D</ OPTI ON>
<OPTI ON>Gr ade E</ OPTI ON>
</ SELECT>"
echo" <BR><BR>";
echo" <I NPUT TYPE=HI DDEN NAME=St udent[] VALUE=' $Nane' >";
}
echo" <I NPUT TYPE=SUBM T></ FORM>"
?>
</ BODY>
</ HTM.>

2. Save this as exam php.
3. Close this file, and create another one, typing the following:

<HTM_>

<HEAD></ HEAD>

<BODY>

In Math the grades were in order:

<BR>

<?php

while (list($lndex, $Val ue) =each($Mat h))
{

}
asort ($G adeSt udent) ;

while (list($lndex, $Val ue) =each($G adeSt udent))
{

$G adeSt udent [ ] =$Mat h[ $I ndex] . $St udent [ $I ndex] ;

echo "<BR>$St udent [ $l ndex] - $Mat h[ $l ndex]";
}

?>
</ BODY>
</ HTM.>

4. Save this as exan®. php.

5. Open up exam php on your browser, and type in some grades:
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File Edit “jew Search Go Bookmarks Tasks Help Debug Q&

Tinderbox  Bon: Bugzilla  Open Directory

_‘ht,t,p:,.-’,.-‘chrisu,.-’exam.php ¥ Search -

Submit Query |

= [=]

-

| Document: Done (0.341 secs) Build 1D: 2000012520

6. Click on Submit Query and the grades will have been sorted, not only in order of grade, but also in
alphabetical order of students' names where two or more students have the same grade:
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i Mozilla

Home M Bugzilla  Open Directory

Bi [
ttp: ffchrisufexan?  php w =earch -

In Math the grades were in order:

Isaac Mewton - Grade A
MNapoleon - Grade B

Albert Einstein - Grade C
Zimon Bolivar - Grade D
Tvan The Terrible - Grade E

Document: Done (0.31 secs) Biled 10 2000019 2520

How It Works

This example, despite being quite short, had a difficult conundrum to sort out that you might have spotted. We
wanted to sort the grades array, which corresponds by index to the student array. But how can we relate the
sorted array of grades back to the array of students? Without too much difficulty, as it turns out, but it needs a
little sleight of hand.

The first program exam php creates a dynamically-created form. This one supplies the names of the students
from an array called $St udent :

echo" <FORM METHOD=POST ACTI ON=' exan®. php' >";
$Student = array("Al bert Einstein","lvan The Terrible", "Napol eon", " Si non
Bolivar","lsaac Newton");

Now we move on to construct a whi | e loop, to iterate through the contents of our newly-created student array
As we only want the names in the student array, not the indexes, we only ask | i st () to return the names:

while (list(,$Nanme)=each($Student))
{

For each student in the list, we display a question asking for the grade of the student:
echo "What grade did $Name get in Math?";

Next we create a dropdown listbox which contains five options, each corresponding to a grade from A to E. To
store the grades, we create an array $Mat h that PHP can pass to the next script:

echo" <SELECT NAME=' Mat h[]' >
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We display a couple of line breaks between each list box, for presentation's sake.
echo" <BR><BR>";

However, as we create the array of students' names in this first PHP script, this array won't be available to the
second PHP script, which receives the values chosen from the list boxes. What can we do to get around this is?
We can pass the values across to the second script via a hidden HTML control. This hidden control has the
same name as the array that holds the students' names. We indicate that the control needs to be an array by
adding brackets. We pass the control names for each student, and then we end the loop:

echo" <I NPUT TYPE=H DDEN NAME=St udent[] VALUE=' $Nane' >";
}

At the end of the loop we add a Submit button and close the form:
echo" <I NPUT TYPE=SUBM T></ FORM>";

Our second program exan®. php, which receives the form data, is composed of a loop, a sort and another
loop. The first loop in our program is used to associate the two arrays received from the form.

We do this by concatenating the grade to the student's name, and storing the result in a new array called
$Gr adeSt udent .

while (list($lndex, $Val ue)=each($Mat h))
{

}

$G adeSt udent [ ] =$Mat h[ $I ndex] . $St udent [ $I ndex] ;

We know from examining the first script that the contents of an index in the Mat h array, relates to the
contents of the same index in the $St udent array. So this concatenation is a valid way of combining the
related values from each array. The resulting $Gr adeSt udent array will contain this:

Grade CAl bert Einstein
Grade Elvan The Terrible
Grade BNapol eon

Grade DSi non Bolivar
Grade Al saac Newt on

We can now sort $G adeSt udent and we should get the order we desire:
asort ($G adeSt udent);

However, it still leaves us with the problem of how to display the results, because they look a little unsightly
in the format displayed above. We can print out a sorted list of grades side-by-side with the students' names
using the following snippet of code:

whil e (list($lndex, $Val ue) =each($G adeSt udent))
{
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echo "<BR>$Student [ $l ndex] - $Math[ $I ndex]";
}

Can you see how this works? Remember that the $G adeSt udent array is sorted on grade. Note that during
the sort, the order of the elements is rearranged, but each index still contains the same content as it did before
the sort. Also, we have seen that each element in the $Gr adeSt udent array is simply a concatenation of the
corresponding elements in the $Mat h and $St udent arrays. So, what happens if we echo out elements from
the $Mat h and $St udent arrays, but in the order that the indexes occur in sorted $Gr ade St udent ? Since
the indexes of all of these arrays correspond, we find that the $Mat h and $St udent arrays are echoed out in
grade order too, as the table shows:

$Index $Student $Math Sorted $GradeStudent

4 | saac Newt on Grade A "Grade Al saac Newt on"

2 Napol eon Grade B "Grade BNapol eon”

0 Al bert Einstein Grade C "Grade CAl bert Einstein"

3 Si non Bol i var Grade D "G ade DSi non Bolivar"

1 Ivan The Terrible Grade E "Grade Elvan The Terrible"

We know that using | i st () and each() will provide index values from the sorted $Gr adeSt udent array in
the order that they occur in the array. So the code snippet will echo out elements from the $Mat h and
$St udent arrays in grade order too. This completes our second program.

New Loop and Array Features in PHP4

The arrival of PHP4 has brought with it some new features related to loops and arrays. In this section we will
cover two of the most useful.

Array Multisorting

The first new feature we will describe is the array _mul ti sort () function, which actually provides the same
functionality as we needed for the previous Math grades example. It takes two arrays as arguments.

The function sorts the first array, and then notes the indexes of any repeated entries in the array. It then sorts
these repeated entries according to the contents of the corresponding indexes in the second array. Finally the
function sorts the second array into the same order as the sorted first array. Let's take our previous example to
illustrate this. We could change our code in exan®. php touse $array nul ti sort():

<?php
array mul tisort ($Math, $St udent);
whil e (list($lndex, $Val ue) =each($St udent))

{
}

?>

echo "<BR>$St udent [ $l ndex] - $Mat h[ $l ndex]";

190



Now consider what would happen if this function was asked to sort the following year's Math grades (stored in
the $Mat h array) for our students (whose names are stored in the $St udent array):

Al bert Einstein - G ade A
Ivan The Terrible — Grade E
Napol eon — Grade D

Si non Bolivar - Grade D

| saac Newton - Grade A

The $array _mul ti sort () function first sorts the $Mat h[ ] array, giving A, A, D, D, E. Since we have
two entries for each of A and D, the function then notes the indexes of the two A entries (0 and 4), turns to the
second array $St udent [ ] and sub-sorts elements 0 (Albert Einstein) and 4 (Isaac Newton) alphabetically by
name. The same is done for the two D entries. When the function is finished sub-sorting, it notes the final
index order of the $Mat h array (0, 4, 2, 3, 1), and sorts $St udent [ ] into the same order. Both arrays are
now sorted primarily by grade and secondly by name.

However, this is a new feature and there have been problems reported with it, which is why we didn't use it in
the main example.

foreach Loops

There is also an extension to the f or loop in PHP4. It's the last type of loop that we shall look at: the f or each
loop. You use a f or each loop when you have an array with an unknown number of elements. The f or each loop
will iterate until the end of the array. It takes two formats. The first is as follows:

foreach ($ArrayName As $Arrayltem
{

}

execute the contents of these braces

This means that for each item in the array, we will iterate around the loop. An example of this would be, say,
the crowd attendance at a baseball game. You might want to store the name of each fan in the baseball stadium
in a database. But, until the day of the game, you don't know how many fans will actually turn up. In pseudo-
code our example would look like this:

foreach ($Crowd As $Fan)
{

}

Add $Fan to database. ..
It would go through the crowd adding a fan at a time. PHP doesn't need to be told how many fans attended the
game, as it can work this out from the number of items in the array $Cr owd.

The second format is:

foreach ($ArrayNanme As $Arrayl ndexVal ue => $Arrayltem
{
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execute the contents of these braces

This is the same as the first format, but it makes the array index value available as well. Let's have a quick look at
how f or each works in the context of an example. We'll use our list of states once more, and just display each
state we have in the array, along with the index value that PHP has assigned to each state.

Try It Out — Using foreach

1.  Start your web page editor and type in the following code:

<HTM_>

<HEAD></ HEAD>

<BODY>

<?

$St at esOf TheUSA = array ("Al abama", "Al aska", "Arizona", "Arkansas", "California",
"Col orado", "Connecticut", "Delaware", "Florida", "Georgia", "Hawaii", "Ildaho",
"I'l'linois", "Indiana", "lowa", "Kansas", "Kentucky", "Louisiana", "Mine",

"Maryl and", "Massachusetts", "M chigan", "M nnesota", "M ssissippi", "Mssouri",

"Mont ana", "Nebraska", "Nevada", "New Hanpshire", "New Jersey", "New Mexico", "New
York", "North Carolina", "North Dakota", "Chio", "klahoma", "Oregon",
"Pennsyl vani a", "Rhode Island", "South Carolina", "South Dakota", "Tennessee",

"Texas", "Utah", "Vermont", "Virginia", "Wshington", "West Virginia",
"W sconsin", "Wom ng");

foreach($St at esOf TheUSA As $St at el ndex => $State)
{

}

?>

</ BODY>
</ HTM.>

echo "<BR>$St at el ndex - $State";

2. Savethisasforeach. php.

3. View foreach. php in your browser:
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Mozilla {Build ID: 2000080712} - O] x|

File Edit Wew Search Go Bookmarks Tasks Help

Wihttp:fchrisuyforeach. php - |

| »

0 - Alabama
1 - Alaska
2 - Anzona T
3 - Arkansas
4 - California
5 - Colorade
6 - Connecticut
7 - Delaware
8 - Florida
9 - Georgia
10 - Hawean
- Document: Done (0,46 secs)

L

Mozila Open W

4. Scroll down just to check that there are all 50 states, with values running from 0 to 49.

How It Works

This couldn't be simpler. We first create the array with the names of all 50 states, which is called
$St at esOf TheUSA:

$Stat esOf TheUSA = array ("Al abamn", "Al aska", "Arizona", "Arkansas", "California",

"Col orado", "Connecticut", "Delaware", "Florida", "Georgia", "Hawaii", "Idaho",
"I'l'linois", "Indiana", "lowa", "Kansas", "Kentucky", "Louisiana", "Mine",
"Maryl and", "Massachusetts", "M chigan", "M nnesota", "Mssissippi", "Mssouri",

"Mont ana", "Nebraska", "Nevada", "New Hanpshire", "New Jersey", "New Mexico", "New
York", "North Carolina", "North Dakota", "Chio", "Oklahoma", "Oregon",

"Pennsyl vani a", "Rhode |sland", "South Carolina", "South Dakota", "Tennessee",
"Texas", "Utah", "Vernont", "Virginia", "Washington", "West Virginia",
"W sconsin", "Wom ng");

We then supply the array name as the first argument to our f or each loop:
foreach ($StatesOf TheUSA As $Statel ndex => $State)

The second and third arguments are variable names that we create ourselves here, which hold the index value
and the corresponding element in the array respectively. We execute the contents of the braces for each of the
50 members in the array:

echo "<BR>$St at el ndex - $State";
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This has the effect of displaying each index value and each state in the array on a separate line.

There are two points to note here. The first is that the current array element and array index are available as
separate variables. Note that, because each iteration processes a new array element, each time we go around
the loop, the variables are effectively assigned a new value.

The second thing to note is that we haven't supplied a count of how many elements there are in the array
anywhere in our program. PHP has worked this out for itself, and this is the main advantage of using

f or each. This factor allows you to iterate through an array that might not be in any numerical or
alphabetical order. There might also be missing entries in the array, but it doesn't have to check every index
value, only the elements that contain values. We could add the following code which adds a new element to
our array of States:

$St at esOf TheUSA[ 100] =" At | anti s";

Then if we re-performed the f or each loop, it would be able to add this value to the end of our web page
without needing to check through elements 50-99.

Summary

This chapter has introduced two distinct, but related topics: loops and arrays. While being conceptually
different, loops and arrays are actually closely linked in PHP, as we have demonstrated. You need loops to
perform repetitious operations, and one such useful operation is to fill large related sets of indexed variables
known as arrays.

In the first section of the chapter we examined the three types of loop, whi | e, do whi | e and f or . We
concluded that each was suited to different types of task, and so the choice of which one to use depended upon
the situation. We then went on to introduce arrays, and demonstrated the methods we can use to populate
them. We looked at the features PHP introduces for iterating through arrays, including arrays which don't have
sequential or numerical indexes. We also looked at how arrays can be sorted. Finally, we looked at the concept
of multi-dimensional arrays, gave a short practical example that made use of arrays, and got a taste of some
new loop and array features for PHP4.

In the next chapter we conclude our tour of PHP programming fundamentals, by introducing the touchstone of
structured programming, the function.
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Organizing Your Code

Throughout the earlier chapters, we touched on the subject of code reuse — strongly hinting that this is a good
thing, without really explaining why. Once again, before we've been able to discuss the features in PHP that
allow us to reuse and structure code most effectively, we've had to delve into more fundamental programming
structures first. When we first introduced branching, we cited one of the main benefits being that you were no
longer constrained by having to execute your code in a linear fashion. This is certainly true, but as your code
becomes more complex, you soon discover that branches and loops are far from sufficient in order to write
effective code. After a little excursion into a conditional statement or a loop, you return to the first line after
the structure. It's only with the introduction of functions that you can truly create small independent sections
of code that can be called up at any time and in any order.

Functions allow you to encapsulate sections of code, as though they were independent standalone programs.
You can pass values into them, and get values out of them. You can call functions at any time during your
PHP script, and redirect the flow of execution in this way. Functions also introduce the idea of scope into your
programs. The normal process in your PHP programs is that once a variable is created, the name you have
assigned to it, and the value, persist until you alter it or until the script ends. However, in functions you have
to learn to deal with the idea that variables might only exist inside a function, while outside it they have no
value. This raises a whole set of concerns, which we will examine in this chapter. We also look at how one
function can be nested inside another, over and over again, and how you can include separate text or PHP
scripts within your current web page.

In this chapter we'll be looking at the following topics:

What's so great about code reuse?

Functions

How to call functions in your web pages

Passing values to and from functions

The scope of variables inside and outside functions

Nesting functions

o o o o o o o

Include files



What's So Great About Code Reuse?

We're not going to give you an extended tutorial about software engineering here, but it needs to be
emphasized that writing code with a view to being able to use sections of it a number of times over offers
many benefits. First and foremost, there is less code to write, and this means there is less code to check and
therefore less code to go wrong. However, it doesn't just stop there. Code reuse allows you to structure your
programs with much greater thought.

In the heyday of the microcomputer (the early eighties), most programming languages didn't allow you to
write structured programs and certainly didn't include features like functions. They did however allow you to
reroute your programs at a whim. Typically, every line of code you wrote had a number, normally in
increments of 10, in case you came back later and forgot something and had to add it. There was an infamous
statement, GOT O, which told the computer to jump to the line number after GOTO. Most peoples' first
programs would read:

10 PRINT* HELLO WORLD!
20 GOrO 10

This would immediately create an infinite loop, printing HELLO WORLD on the screen until the user
intervened forcefully. In a large program with several of these GOT O statements, it got very hard to follow the
flow of the program, and so programs written on microcomputers were termed spaghetti code. While we're
sitting here another twenty years on, feeling very smug and superior, some of the code that we have written so
far has been long, tangled, and hard to follow — no different to spaghetti code. How are we better off? Answer
is, we're not at the moment, but we can be.

Modularization

When you come to write a program, hopefully you stop and think about what tasks need to be performed, and
you split the program up into several smaller tasks. Think of these tasks as modules. Programmers write code
in modern programming languages in modules and compile these modules into one large application. It's
easier to test if there's only going to be one task performed in a specific part of the program. There's generally
fewer values going in and coming out of a module. Say you know a particular module works without error, and
then it's plugged into another new and untested module, producing wrong results, then you can narrow your
search down to the untested module straightaway.

Also if a module performs a specific task, then you can call up that module each time you need to perform that
task. You can think of these modules as little black boxes, where you put data in, and you get data out, and as
long as the data is correct, you don't worry about what's going on inside. In PHP (and any other language), the
name given to a "module" of code like this is a function.

Functions

As we have noted, functions are sections of code that are defined by the user to perform a specific task. We
have already seen that functions can take values called arguments as input, perform some operations, and then
may return another value. The function transfers any argument values into new variables, called parameters,
which can then be used within the function. We have used PHP functions extensively in this book so far; to do
things like get the data type of a variable, right through to sorting arrays. In this chapter we are going to build
our own functions. Our functions will work on the same principle as the ready-made ones that we have already
used, so when we supply them with information, they will perform an operation and return an answer.
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Defining and Calling Functions

To define a function, you have to give it a name. To do this, you use the keyword f unct i on, followed by the
function name. Any parameter names are listed in parentheses after the function name. The code that forms the
body of the function is placed in braces after the parameters. Abstractly it works like this:

function functionname (paraneters)

{

function code goes here. ..

}

Let's have an example now in PHP of a tax-calculating function:

function tax ($Sal ary)

{
$Salary = $Salary - (($Sal ary/ 100)*20);
return $Sal ary;
}

The function itself can have as many lines of code as you want, but on the last line of the function, to return a
value, you need to place the final expression or calculation after the r et ur n keyword. This tells the function
that you've finished doing your working out and that the function ends here. It can also optionally mean that
you wish to return a value that was calculated within the function. You don't have to return a value; you can
just get the function to alter HTML for example, as follows:

function htnl header ($page)

{

print "\n<HTM.>\ n<HEAD>\ n<T| TLE>My Website ::: " . $page . "</ Tl TLE>\ n</ HEAD>";
print "\ n<BODY>";

return;

}

The r et ur n keyword is used here to denote the end of the function, rather than to return any value.
However, if you want to display the value returned by a function, you can do this by using the echo
statement. The r et ur n statement doesn't display a value; it just passes the result (if any) to the function. The

process of executing the contents of a function within a PHP script is known as calling the function. You can
supply it directly with a number:

echo (tax(1600));
or you can supply it with the name of an already created variable:

$Sal ary=1600;
echo (tax($Sal ary));

To make it clearer what is happening, you might want to assign the result of a function to a variable and then
display the contents of the variable:
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$Sal ar y=1600;
$TaxedSal ary = tax($Sal ary);
echo ($TaxedSal ary);

If you want to supply more than one parameter to the function, then you have to separate each parameter with
a comma as follows:

function tax ($Sal ary, $TaxRat e)

$Salary = $Salary - (($Sal ary/ 100)*$TaxRat e);
return $Sal ary;

To call the function here you need to supply two values:
echo (tax(1600,25));
or two variables:

$Sal ary=1600;
$TaxRat e=25;
echo (tax(%$Sal ary, $TaxRate));

or just a mixture of variables and values:

$TaxRat e=25;
echo (tax(1600, $TaxRate));

You don't have to supply any parameters to a function at all:

function tax ()

$Sal ary = 2500;

$TaxRate = 15;

$Salary = $Salary - (($Sal ary/ 100)*$TaxRate);
return $Sal ary;

Now you might be wondering about where you put the definitions of variables that we use within a function
body, if we do use parameters. They can go before a function:

<?php
$Sal ar y=1600; < Execution will start here
$TaxRat e=25;

echo (tax($Sal ary, $TaxRate)); € Function called here
function tax($Sal ary, $TaxRate) <« Function defined here

$Sal ary = $Salary - (($Sal ary/ 100)*$TaxRate);
return;
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?>

But equally as easily, they can also go after the function. If you look at our whole example program:

<?php
function tax($Sal ary, $TaxRate) € Function defined here
{

$Salary = $Salary - (($Sa