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Introduction

Modern web development relies on the successful integration of several technologies. 

Content is mostly formatted as HTML. With server-side technologies, you can create 

highly dynamic web applications. PHP is the single most used server-side scripting 

language for delivering browser-based web applications. PHP is the backbone of online 

giants such as Facebook, Flickr, and Yahoo.

There are other server-side languages available for web application development, 

but PHP is the workhorse of the Internet. For an absolute beginner, it should be 

comforting to know that PHP is a relatively easy language to learn. You can do many 

things with a little PHP. Also, there is a thriving, friendly community supporting PHP. It 

will be easy to get help with your own PHP projects.

 Who Should Read This Book
This book is intended for those who know some HTML and CSS. It is for those who are 

ready to take their web developer skills to the next level. You will learn to generate HTML 

and CSS dynamically, using PHP and MySQL. You will learn the difference between 

client-side and server-side scripting through hands-on experience with PHP/MySQL 

projects. Emphasis will be on getting up and running with PHP, but you will also get 

to use some MySQL in your projects. By the end of the book, you will have created a 

number of PHP-driven projects, including the following:

• A personal portfolio site with dynamic navigation

• A dynamic image gallery where users can upload images through an 

HTML form

• A personal blogging system, complete with a login and an 

administration module

In the process, you will become acquainted with such topics as object-oriented 

programming, design patterns, progressive enhancement, and database design. You will 

not get to learn everything there is to know about PHP, but you will be off to a good start.
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 How to Read This Book
This book is divided into two main parts. Part I will quickly get you started writing PHP 

for small, dynamic projects. You will be introduced to a relatively small subset of PHP – 

just enough for you to develop entry-level web applications. Part I will also teach you the 

basic vocabulary of PHP.

Part II is a long hands-on project. You will be guided through the development of the 

aforementioned personal blogging system, starting from scratch. Part II will show you 

how to use your PHP vocabulary to design dynamic, database-driven web applications.

 Source Code
All code used in this book can be downloaded from  github.com/apress/php8-for- 

absolute-beginners.

InTroduCTIon



PART I
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CHAPTER 1

Getting Ready to Program

 Objectives
After completing this chapter, you will be able to

• Understand how operating systems make programming easier

• Understand how PHP works with Apache and MySQL/MariaDB to 

create dynamic web pages

• Install a PHP test environment

• Determine if the test environment is working properly

• Create a simple PHP program

• Execute and test a simple PHP program

Welcome to the world of programming! Whether you have never attempted to write 

a program before or you have been creating programs for a while, we hope that this 

book will help you to understand the basics of program development. Every minute 

of your life has been surrounded by computers. From the monitors in the delivery 

room the moment you were born to the coffee maker that brewed your dark roast 

this morning (assuming you like coffee), computers and programs attempt to make 

our lives easier. Your interest in programming might have grown due to your ability 

to shine in the gaming world, from using social media applications, or, maybe, from 

watching entrepreneurs on TV pitch their inventions in an attempt to create a successful 

business. No matter the reason, you are here to discover how to create programs in the 

PHP language and, more importantly, determine if programming is something you 

want to do.

© Jason Lengstorf, Thomas Blom Hansen, Steve Prettyman 2022 
J. Lengstorf et al., PHP 8 for Absolute Beginners, https://doi.org/10.1007/978-1-4842-8205-2_1

https://doi.org/10.1007/978-1-4842-8205-2_1
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The IT (information technology) industry provides unlimited potential for you to 

be creative and a true pioneer. There is no limit to what you can design and create. 

Your creation could help save the planet or make life easier for a disabled person. It is 

truly up to you to determine what you will invent. You can choose to work for a large 

multinational corporation, a small startup, or venture out on your own. As your career 

progresses, you can change your path as many times as you need. You might start 

with a larger company to build up experience, slide into a startup once you discover 

your expertise, and finally develop your own application which will pave your way to 

retirement. The IT industry provides you the freedom to determine your path.

So, let’s begin this adventure. Since we assume you want to start programming as 

quickly as possible (that is why you bought this book, right?), let’s briefly cover some 

groundwork, so we can all start from the same level of understanding.

Here we go! First and foremost, “Computers are dumb.” What? But they provide us 

with so many amazing tools, how can they be dumb? To keep it simple, computers only 

know two things, 0 and 1. This is based on the idea that a circuit either has electricity (1)  

or it does not (0). This is the basic building block of how computer hardware and 

software is designed. Hardware is what we commonly think of when someone mentions 

a computer. The physical components, such as the keyboard, screen, circuits, memory 

chips, and other internal components. The software is the actual programs (applications) 

that communicate with the hardware. Every computer has an operating system which 

provides the ability for an application (and possibly a human) to communicate with the 

hardware. The operating system is like a language interpreter; it converts the information 

it receives (from an application or human) into the language the computer understands. 

Just like a human interpreter can convert English to Spanish.

A program is usually defined as a set of code that accomplishes a task. An application (app)  

can be many programs, types of hardware, and even people working together to 

accomplish the task. However, don’t get hung up on these definitions, because in the 

real world we tend to use these two words interchangeably. As you will note, we have 

already done so in this book. The application software is usually not designed to directly 

communicate with the hardware of the computer. It talks to the operating system, which 

then talks to the hardware.

As an example, think about the applications you use. When you want to print 

something from an application, a print window appears, giving you options for your task. 

If you were then to open up another application on your computer and print from that 

application, the same print window appears. Where did that come from? The operating 

Chapter 1  GettinG ready to proGram
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system. Operating systems include coding for common tasks that applications request. 

These modules include blocks of code and the interface (graphical window) when 

required. An application uses an API (application programming interface) call when 

using one of these tools. An API is simply a line of code that tells the operating system 

what block of code to execute and what parameters (information) to use when executing 

the code.

The print API might request the operating system place the requested document into 

the print queue. The print queue is a list of documents waiting to be printed. Not only 

can the operating system talk to the printer, but the printer can also talk to the operating 

system. It actually sends a special signal (interrupt) back to the operating system letting 

it know when a print job is complete (or if there is a problem, such as out of paper). The 

operating system, once a print job is complete, will remove that job from the queue and 

send the next job to the printer.

We have greatly simplified the actual process. For example, when the requests are 

sent back and forth between the operating system and the printer, the instructions 

(language) are converted back and forth from what the operating system understands 

to what the printer understands. Where does this conversion happen? With the help of 

a little application called the print driver. Actually, we could dig into this even deeper, 

but the point is that the application, the operating system, and the hardware (including 

the printer) work together to accomplish tasks. Hardware is worthless without software 

(except maybe as a doorstop), and software can’t exist without hardware (except maybe 

in our imagination).

Remember, we stated that computers only know 0 and 1. So how do they accomplish 

so much if that is all they know? As we know, computers have the ability to store 

information. They can store this information in the memory, on an internal storage 

device (hard drive, chip), or even on an external server (the cloud). Information that 

is stored by a computer is stored as a series of 0s and 1s. A bit is a single 0 or 1. A byte 

is a series of multiple 0s and 1s. The size (number of 0s and 1s) of a byte might vary 

depending on the computer (…, 32, 64, 128, …), but it accomplishes the same task of 

either storing information or executing a task. A word size is the number of bits that can 

be stored within a computer at one location (in memory or a storage device) or executed 

at one time. The larger the word size, the more information that can be saved or executed 

at one time. Computers with larger word sizes process information faster.

Chapter 1  GettinG ready to proGram
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Unicode is a standard that combines bits together to represent many symbols and 

languages used throughout the world. Quite a task indeed! At one time, programming 

was mostly designed for English-speaking countries. However, today, programmers 

exist in all regions of the world. Let’s look at an example of following a simple process 

of typing a character on the keyboard into a document. Assuming we have opened our 

favorite text processor (such as Microsoft Word), we can begin typing. When we click the 

letter “s” on the keyboard, it magically appears on the screen (in the document). How 

does that happen? When a key on the keyboard is pressed, the bit pattern (0s and 1s) for 

the letter is sent to the text editor via the operating system. However, most people don’t 

understand patterns of 0s and 1s. So, when the text editor receives the information, the 

information that is displayed is converted on the monitor to the letter we pressed (“s”). 

Notice, we stated that the display is converted, not the actual data itself. When we store 

the data, it is still stored in bit format.

Again, we have simplified it, because the conversion actually involves memory, 

the text editor, its driver, the operating system, a graphics card, and the monitor and its 

driver. A lot goes on very quickly. Luckily, we can just understand that this all happens, 

without digging into the details. Just remember, what the computer understands, and 

what we understand is different.

In addition to being a language interpreter, the operating system is also a memory 

manager. In all higher-level programming languages (such as PHP), when data needs 

to be temporarily stored in memory or more permanently stored on a storage device (or 

cloud server), the operating system takes over. As a programmer, we ask the operating 

system to store data in memory by creating variables or constants. A variable is similar to 

the variables we used in algebra. In algebra, when A + B = C, A, B, and C are all variables. 

We know that they can represent any number. In programming, the same variables can 

also store numbers, or even characters, while, at the same time, informing the operating 

system to temporarily store these items in memory.

Most program languages (including PHP) reverse the algebra equation to C = A + B.  

Why? Glad you asked. While A, B, and C are variables, the equal sign in programming is 

actually an assignment operator. It takes whatever is on the right side (A + B) and stores 

it into whatever is on the left side (C). Thus, it takes the value (number) stored in A and 

adds it to the value stored in B and places the result into the variable C. All three of these 

variables reside in the memory of the computer.

Chapter 1  GettinG ready to proGram
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The result of our addition program is stored someplace in memory, and we don’t 

know where. What? We really don’t care where, as long as we can use the variable C to 

retrieve it anytime we need it. We trust that the operating system has our back (it does 

the right thing by properly storing and protecting our information).

The operating system will either look at the values that are being stored in the 

variable or look at a variable declaration statement in the program code to help 

determine how to store the variable. Remember that bit patterns are used to represent all 

characters (including numbers) in a computer. When information is stored in memory 

or a storage device, it is stored in bit format. Thus, the operating system needs to know if 

a number is being stored or a character is being stored. There is a difference between the 

number 1 and the character 1. Basically, we usually don’t do mathematics on a character, 

and we do on a number. Thus, the system needs to know if we might do mathematics. If 

we are going to use it in a calculation, it is stored in a format that allows us to do so. We 

will explore this more when we do calculations in PHP.

This also brings up another difference between us and the computer. We create 

numbers using the base 10 system. We count from 0 to 9 (ten different numbers). Then 

when we need to go to the next number, we add a digit to form the number 10. As you 

know, eventually we’ll add a digit when we go to 100 (10 sets of 10). Computers, however, 

use the binary system (base 2) to store a 0 or a 1 (two different numbers). When the 

computer needs to store a number bigger than that, it adds a digit (10). You might have 

noticed when you are using a computer or shop for one that everything seems to actually 

be based on eighths (8, 16, 32, 64, …). Why? Actually, that occurs logically as we add 

more bits.

When converting from binary 0 to base 10 zero (or from binary 1 to base ten 1) is easy 

because they mean the same value (zero or one). However, a binary 10 is not the same as 

a base ten 10. A base ten 10 represents 10 values (ten fingers). In the last paragraph, we 

mentioned that when a binary number needs to go above 1, it needs to add a digit.  

A binary 10 is one more than 1; it is the number 2 in base ten (two fingers).

Confused? Let’s look at some examples.
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Table 1-1. Comparing Base Ten to Binary

Base Ten Binary (Base Two)

0 0

1 1

2 10

3 11

4 100

5 101

6 110

7 111

Remember, the first digit (to the right) in binary is a 0 or 1. The second digit 

represents a 2. Thus, 10 is 2 (2 + 0). 11 is 3 (2 + 1). Since 11 is 3, we have to add a digit 

to produce a 4 (100). Five is 101 (4 + 0 + 1). Six is 110 (4 + 2 + 0). Seven is 111 (4 + 2 + 1). 

It takes some practice to get comfortable with this. Don’t get hung up on the details; 

if you understand the basic idea, eventually you will have an “aha” moment as your 

programming skills increase. Notice that when we reach three digits (111), we have 

actually created eight values (0–7). This logically shows that bits can be collected based 

on eighths. 111 111 would be two sets of 8s (8 × 2 = 16). 111 111 111 is three sets of 8s (8 × 

3 = 24). 111 111 111 111 is 32 (8 × 4). It becomes logical that we look at multiples of eight 

when determining how the computer stores information. Let’s move on; we will look at 

this again later.

Let’s return to our operating system discussion. The operating system also will 

determine where in memory a variable is stored. The algorithm (code) the operating 

system uses to determine where it stores the data is well refined and very efficient. It has 

been tweaked for many years and provides the best solution for storage of information. 

The operating system looks at a lot of factors (too many for us to explore in a beginner’s 

book) to determine where to store the data. Some of what it considers is how frequent 

it might be used, what program is using it, how big the data is, and what type of data is 

being stored.

Chapter 1  GettinG ready to proGram
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We hope you are now seeing that the operating system makes our lives easier as 

programmers. We don’t have to worry about details of where to store information and 

even where our actual program runs in memory. The operating system will allocate 

locations in memory for everything our program needs. It will also try to protect our 

program from other programs trying to cause it harm and even handle problems when 

our program decides to crash. Depending on what caused our program to crash, it might 

even let us know, via error messages, what happened. For example, if there is not enough 

memory available to run our program (or continue running our program), it will let 

us know.

When a program ends (either because it is done or has crashed), the operating 

system will clean up the memory the program used and make it available for the next 

program that may need it. Actually, technically, it just sets a flag (bit) in the memory 

locations which declares them as available. When another program or data is stored in 

these locations, the old 0s and 1s are written over. It’s not necessary to empty out the 

location before using it again because new code or data will be placed in that location. 

Thus, overwriting it anyway.

Let’s look at one final thing that an operating system does to help our program. The 

operating system is a task manager. It decides on when and how long our program can 

run before it stops or gets interrupted. Let’s do a quick exercise to look at tasks running.

Exercise: Locate the task manager for your operating system. You can do a search on 

your computer for “task manager,” or if you are using a Microsoft Windows machine, you 

can click the ctrl (lower left of keyboard), alt (lower left of keyboard), and delete (upper 

right of keyboard) keys at the same time. Then click “task manager” on the list that 

appears.

Your manager should be similar to Figure 1-1. The chart presented gives us a hint 

of many tasks the operating system is maintaining on our computer. It is managing 

CPU, memory, disk, and network usage. This includes any applications we are using 

(like Microsoft Word). Other programs, which we may or may not have directly used 

ourselves, are also running in the background (such as Amazon Photos). As the tabs in 

your manager or in Figure 1-1 indicate, the operating system also manages performance 

and other services.

Chapter 1  GettinG ready to proGram
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Figure 1-1. Task manager

When we start a program, as stated before, the system will determine memory usage 

and memory location for the program. It will also determine when and how long the 

program will run before it stops or is interrupted. The system determines the priority 

of the program (system programs like the operating system itself have the highest 

priority) and how much of a time slice it will allow for the program to run. The system’s 

algorithms are very accurate in determining runtimes for programs. However, outside 

factors can slow a program down, such as emergency system problems (might be a 

memory shortage). The operating system can swap out your program when necessary 

to run other programs with higher priority. But, normally, we never even notice because 

everything executes extremely fast.

Note if you have been using computers for a while, you may have experienced 
using applications that never seem to work (they seem to be hung). this could be 
caused by a shortage of memory (or storage), which the system is trying to resolve 
by swapping programs in and out of memory to share what limited memory is 
available. however, it can cause the system to spend a lot of time swapping and 
allowing very little time for the application to run. it’s important that you pay 
attention to the amount of memory (and storage) any application you install will 
need to run efficiently. otherwise, not only might your application not run properly, 
but it could tie up your computer with constant swapping, so nothing will run 
properly.
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We have only skimmed the surface of a very deep ocean when talking about how 

computers operate. There are many books, videos, and courses you can discover which 

can provide a much deeper understanding. Our goal, however, is to give us enough 

knowledge on how all of this affects any program we create. Hopefully, we have built a 

basic understanding of this, so let’s move on to another subject.

Why start with PHP?

A very good question indeed. There are a lot of programming languages that we 

could choose. Why select PHP as our first experience? First, PHP is one of the easier 

languages to learn. You can accomplish a lot with just some basic commands and 

concepts. It is one of the more popular languages used because it can manage web pages 

and applications. It is commonly considered one of the skills needed to become a full 

stack developer.

Note a full stack developer understands both the front end of a web application 
(the web page displayed to the user) and the back end (code used by the web 
page existing on the web server). they have knowledge of front-end tools, such 
as htmL, CSS, and JavaScript. they have experience using languages that can 
support the web page on the back end (such as php and Java). they also may use 
additional tools to manage the development cycle.

With PHP 8, the language has become much more efficient in operation and in 

computations than ever before. While, as of the creation of this book, PHP is not known 

as a language for developing gaming platforms or big data operations due to its previous 

limitations, the efficiency of the newest versions could soon make this a reality. There are 

some groups beginning development of smartphone applications using PHP. But even 

if it never becomes a gaming platform, there is plenty of work for PHP to accomplish by 

just hosting web pages and creating applications.

Exercise: Is PHP alive and well? Don’t believe us. Go to your favorite search engine 

and ask the following question: “Who uses PHP?” or “Is PHP alive and well?” What 

did you find? The answer should tell you, “Yes, PHP is alive and well” and “Lots of 

organizations use PHP.” What organizations are currently using PHP? What are they 

using it for? What does the future hold for PHP? You will discover that there is current 

development in creating big data dashboards, smartphone applications, and gaming 

applications, along with web applications. Lookout Python, PHP might be after your job!

Chapter 1  GettinG ready to proGram
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 Setting Up a Development Environment
Getting a working development environment put together might initially be intimidating, 

especially for the absolute beginner. However, developers have created many types 

of software packages, which can install everything we need, with default settings. 

No longer do we need to go into the setup files to connect our environment together 

(unless we choose to do so). The environment is automatically linked together for us. 

To follow along with the projects in this book, we will need to have access to a working 

development (test) environment which contains Apache (web server), PHP, and MySQL/

MariaDB (database). It’s always desirable to test locally (on a single machine, not a 

server), both for speed and security. Doing this both shelters your work in progress from 

the hackers on the open Internet and decreases the amount of time spent uploading files 

to a web server. It allows you to completely test and secure your programs before placing 

them in a live environment.

PHP is a powerful scripting language that can be run by itself. However, PHP alone 

isn’t sufficient for building dynamic website applications. To use PHP for a website, we 

need a web server that knows how to process PHP scripts. Apache is a free web server 

that, once installed on a computer, allows developers to test PHP scripts locally; this 

makes it an invaluable piece for a local development environment. Apache is the most 

popular web server used in conjunction with PHP.

Additionally, web applications need to store information. PHP code can be 

developed to store this information in a database, so it can be modified quickly and 

easily. This is the significant difference between a PHP application and an HTML site. 

Strictly HTML-only sites cannot store information. This is where a relational database 

management system such as MySQL can come into play. Many of the book’s examples 

store information using the MySQL/MariaDB database systems.

Note Without going into too much detail, mySQL and mariadB are very similar 
systems. When oracle purchased mySQL, some developers wanted to ensure 
that a free version of mySQL would still exist (although oracle does still provide 
a free version as of the release of this book). mariadB was the result of this 
collaborative effort. they ensured that no coding changes would be needed when 
creating programs using either database system. you will even discover some of 
the software packages still use the term mySQL when they are really referring to a 
mariadB database.
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 What Is PHP? How Does PHP Work?
PHP is a general-purpose scripting language that was originally conceived by Rasmus 

Lerdorf in 1995. Lerdorf created PHP to satisfy the need for an easy way to process data 

when creating pages for the World Wide Web.

Note php was born out of rasmus Lerdorf’s desire to create a script that 
would keep track of how many visits his online résumé received. due to the wild 
popularity of the script he created, Lerdorf continued developing the language. 
over time, other developers joined him in creating the software. today, php is one 
of the most popular scripting languages.

PHP originally stood for Personal Home Page and was released as a free, open source 

project. Over time, the language was reworked to meet the needs of its users. In 1997, 

PHP was renamed PHP: Hypertext Preprocessor, as it is known currently. At the time we 

are writing this, PHP 8.1.1 is the current stable version. Older versions of PHP are still in 

use on many servers. However, they might not be as secure. PHP 8 has provided many 

powerful changes to the language which has increased usability, speed, and security. 

All code provided in this book works with PHP 8 (or later). Some of the code will also 

work with previous versions. We suggest you install and use the most current version 

available.

HTML is parsed by a browser on the user’s computer after the page downloads. The 

browsers determine how to display the information provided from the code provided by 

the HTML and CSS. Since, unlike HTML, PHP code is retained on a remote web server, 

browsers cannot process PHP code. PHP is processed by a PHP interpreter connected 

to a web server (such as Apache). The results of the execution of the PHP code (not 

the actual PHP code) are included in the document (web page) before it is sent to the 

user’s browser to be interpreted. Because PHP is processed on a server, it is a server-side 

scripting language.

Exercise: Search for a company that uses PHP. Go to their website. View the source 

code of the main page of their site. You can view the code by selecting “View Source” 

within your browser. Did you find some PHP code? The answer is no. Why? Because your 

browser shows the results after the PHP code has been processed by the web server. You 

can see HTML, CSS, and JavaScript code, but you will not see any PHP code. Where can 

you see the PHP code? If you had access, you could view it on the server itself.
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With PHP, you can create dynamic web pages (web pages that can change according 

to conditions). For example: When you log in to your Facebook account, you can see 

your content. When you log in to another Facebook account, you see different content. 

We are loading the same resource (www.facebook.com) and code, but we are served 

different content dynamically. This would be impossible with strictly HTML web pages 

because they are static, meaning they can’t change. Every user would see exactly the 

same HTML page. We will soon explore many more examples of dynamic web pages in 

this book.

PHP is an interpreted language, which is another great advantage for PHP 

programmers. Many programming languages require that you compile files into machine 

code before they can be run, which can be a time-consuming process. Bypassing the 

need to compile every time you make a code change means you’re able to edit and test 

code much more quickly. However, this also can cause PHP to be slower than compiled 

programs in a live environment. Compiled programs are already machine-level 

programs that the server can directly run. Script programs (like PHP) have to first be 

interpreted before they can run. With PHP 8, this disadvantage has been removed. PHP 

8 includes a JIT (just-in-time) compiler which can be used to compile PHP code for live 

sites. This removes the delay.

Note While doing initial testing of our code, we first are concerned with removing 
all syntax and logical errors. during this phase, we can test php using the original 
interpreted mode. after errors are removed, for heavily used web applications, we 
can use the Jit compiler to speed up the php application in the live environment. 
Since this is a beginner’s book, most of our testing will be using the interpretive 
mode of php, to save debugging time and effort.

Because PHP is a server-side language, running PHP scripts requires a server. To 

develop PHP projects in a local development environment means we need to install a 

server on our local machine. The examples in this book rely on the Apache web server to 

deliver our web pages, since it is the most popular server used with PHP.
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