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	PREFACE -

	 

	This book is a book related to computer programming language PHP which will explain from basics of coding to writing high level and complex projects. This book is for anyone who want to master PHP be him yet to come into the field of programming or have good hold of the language. They will get a good idea on how to build complex projects altogether using PHP besides Smarty templating engine and MYSQL as database.

	 

	This would be helpful for its readers to get a good practical knowledge on how to set up your environment, write complex codes for modules and integrate modules together by keeping it simple. If you are totally new into coding still you can find this useful and learn how to write good code and create complex projects by not getting off the hold of it. 

	 

	Thanks and I hope all readers of my book would like my work and this book would interest to as many people as it can. 
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	Lets start our journey into coding using PHP, Smarty, MySQL along with using REST APIs. In the beginning we shall go through what actually these technologies are and what they offer us to develop awesome market ready complex apps. I believe you have a basic ideas of what front end, back end and database is? If not still its fine as I am going to explain them too in the beginning. The purpose of this book is to make even a novice who is just making entry into software development can be able to develop complex apps quite efficiently. So lets start our discussion into it.

	 

	A web based app has majorly three functional components - a front end, a back end and a database to store user data for showing records specific to the user. Here for front end we shall use Smarty and PHP, for backend it will be PHP while the database we will be using is MySQL. So lets look into it. Here for backend we are referring to an API which is a smart move for developing scalable apps. This approach helps in modular micro service based architecture which is very important for scaling the features of the application as we go.

	 

	But besides this the most important aspect needed while creating a web app is a server. For PHP apps we generally use the Apache server. So lets dive in brief into the technologies that is PHP, Smarty and MySQL and also understand the basics of front end, back end and database in brief. So let’s start with PHP.

	 

	What is PHP?

	 

	In simple terms PHP is a server side scripting language which is used to return a response from the server after an activity or request that is placed. Lets dive a little deeper into it. For PHP the current version is 8.x and is a very much advanced version than it’s previous ones. This is a highly secure language using which we can develop commercial apps with ease. Though few frameworks are too being developed for PHP but using the core version gives much more flexibility and we shall mostly discuss about the core features here. We shall dive into the programming features in later chapters but I believe this has given a good idea of what actually PHP is. We can use it for both frontend logic and backend APIs. So lets give a look into Smarty.

	 

	What is Smarty?

	 

	Smarty in most general terms is a templating engine which can be used alongside PHP to write front end pages having specific syntax for logical cases. So how it works? Basically there is a library for it using which we can simply pass data to the template file of our choice to display. The most required feature of Smarty is we can implement new front end without much affecting the business logic by just passing the data to new template files. We shall look more into it and its coding format in later parts. Now lets move on brief a bit of MySQL.

	 

	What is MySQL?

	 

	MySQL is a database or a software that stores data. It runs as a standalone server and external apps can connect it to the port to send commands and store data. It is very flexible and secure which uses mostly two database engines namely InnoDB an MyISAM for storing data. Data is stored within separate databases by creating different tables which makes it very structured. PHP can connect to the server and communicate using specific commands for storing or retrieving data. The language used to operate on the stored data is called SQL or Structured Query Language.

	 

	So combining these above technologies we can create full fledged commercial applications with ease. But now let’s dive a bit into the architecture of commercial applications and how we can make them secure and scalable. To make scalable apps as discussed earlier the most important thing is building a modular architecture. It makes it easier to maintain and integrate. So we shall look into that too later.

	 

	But how can we make such a development environment easily so that it can resemble a production environment? We shall look into that now. For that first we need to be familiar of the concept of virtual hosts. Virtual hosts allow us to host multiple websites through a single server. This can be created in development environment too and mapped with domain by setting up in hosts file to be working in local server. This is beneficial for creating multiple projects or an API and frontend both in same server and carry on with the development.

	 

	First of all lets get some idea of what code to be present in a virtual host to create a separate domain and website. I am writing the code below. Lets check it first and understand it.

	 

	<VirtualHost 127.0.0.1:80>

	DocumentRoot [Root_Directory]

	ServerName [Domain.TLD]

	</VirtualHost>                               

	 

	For creating a virtual host for the port 80 which is a HTTP port and not an HTTPS we do not require to provide the SSL details. So the constituents of this are the document root where the website files will be hosted along the domain which will redirect it to the IP 127.0.0.1 at port 80 and will serve the files in document root after getting interpreted by the PHP interpreter. 

	<VirtualHost 127.0.0.1:443>

	DocumentRoot [Root_Directory]

	ServerName [Domain.TLD]

	SSLEngine on

	SSLCertificateFile [SSL_CERT_FILE]

	SSLCertificateKeyFile [SSL_KEY_FILE]

	</VirtualHost>

	 

	For the port 443 which is a HTTPS port we need to provide the SSL certificate details which includes the key and certificate along with the same as mentioned above. Also to be noted in this we need to enable SSL first by setting the SSLEngine to on. The requests to the domain will be redirected to port 443 if https is used in url and the constituents at the document root will be served after getting interpreted by PHP followed by encrypting using the SSL files. To be noted the virtual hosts file is located under Apache followed by conf and extra directories respectively by default. This is an overview of how Apache works at top level. Now lets look into some more concepts.

	 

	Next thing is to make this virtual hosts work we need to edit the hosts file and update it with the hostname along with the IP address. The location file location is different for Windows and Linux system but easily can be found it in the OS directory. So once we setup this much we are ready to write some code. So before writing and testing any line we need to be ensured that both Apache and MySQL servers are up and running.

	 

	For creating a very simple test file we can simply write Hello World in an editor and save it as index.php file inside the document root specified. Be reminded the default file that is processed by Apache inside the document root is the one named index. The extension can be html, htm, php etc. This is specified by the settings of the Apache. So now opening the domain.tld will display a blank page with Hello World written on it. Hence we executed our very first php file and tested it in a browser. Now we shall look into some of the things that we would require while coding and debugging the application.

	 

	One of the most important aspects of a PHP and Apache setup is the .htaccess file. This is used to route the requests from url to specific files in the directory. This is very important to create urls without direct access to files and also customize url and directory patterns. We shall look further into it later. The smarty uses a specific extension for template files which is .tpl. The smarty compiler compiles these files to php and stores in a compiled directory inside the template directory. It also adds the benefits of caching as the files are compiled only when it is changed. So first request after a change takes some time but later requests are faster as the compilation does not takes place then. Besides these xml or env files are good option to store the variables that are specific to the whole site. These are some among the many other concepts that makes developing scalable apps using php easier. 

	 

	For the part of API development we shall use mostly REST API’s specifically using two methods which is GET and POST. These are mostly used methods for API and for accessing the APIs from PHP frontend curl is one of the best inbuilt library provided. This is easy, secure and one the most efficient library to send the requests and process the response from the API. Creating an API and a microservice based architecture is very useful in maintaining the application and scale it at a later stage. So let’s now move on to see a basic prototype on how we can create scalable architecture and the app code maintainable by using separate design files and separate business logic. So let’s look into that.

	 

	As mentioned the best way to develop an app is keep design files and business logic separate. And also as we discussed smarty is one of the best tools to make it happen. The design files are kept in a separate theme folder which are called from an intermediary php file using smarty class. This intermediary file are the entry point to any page as it firstly authenticates the request followed by fetching the data from a common file which has functions to get the data and passing this data to the smarty templates. Some of the files need not be accessed from browser and hence can be restricted using htaccess file for the site and includes files like config and site constants file. The rest of the files like ajax or other php files in the application can be prevented direct access from url using a check of a constant value of a variable at the top of the file. This is a very basic idea to create secure and scalable applications in php and smarty.

	 

	For API part there is a very secure library developed by me itself named SARK Auth which can be very useful for securing the API using OAuth 2.0. This can secure the API along with maintaining a good code structure for processing request and responses along with getting data or perform the required operations in a separate file than the one where requests are processed is always a good practice. So these are some good practices for creating APIs.

	 

	Now lets move on to the frontend part. We shall be using Smarty template files which generally have an extension of .tpl. These files uses its own smarty syntax for displaying data or perform any operation on the data. We shall look more into the various syntax for performing operation over these files later in this book. So far what we have seen are the basic ingredients which needs to be ready in order to cook the food which is the application. So we shall look into each of them in detail later in this book. So now lets move on to see a basic software that can be very useful for setting up email server in local host. The software is named as hmailserver. So lets look into it now.

	 

	Hmailserver can be downloaded from their official website. Once downloaded it needs to be installed and then set up for localhost. For detailed steps you can check their official documentation. Multiple domains can be setup over it and for each domain multiple email accounts can be too which can be useful for testing apps. This provides a brief idea on how to use the application. Once set up the emails created shall work for localhost. In fact it is only an advanced SMTP server with enhanced feature sets.

	 

	Now lets move back into the coding part comprising of PHP, Smarty and MySQL. Lets look into what actually coding in PHP looks like in brief. In brief PHP is high level object oriented programming language which though is not a compiled rather interpreted. PHP language is more of a scripting type. Its features constitutes of things like multiple data types, variables, constants, functions, classes, conditional blocks and many other object oriented features. Now lets look into MySQL. MySQL using SQL as its language and having various database engines to store data is a structured way to store data and retrieving from there. It is very compact, robust and secure and hence is used widely. Various modules in MySQL are its ability to create procedure, triggers and events. Now lets look briefly in smarty. In smarty it has its own type of syntax which are always written inside curly braces. It has its own form of writing conditional statements or using php functions. This is in brief how the codes in php, smarty or mysql are written.

	 

	I shall also like to brief you a bit about how its about writing php code for complex projects. Though mostly there are lesser amount of ready made packages available writing complex projects may need to write a lots of code but to work on such projects keeping the code structure modular always helps. For connection to database there are inbuilt functions provided by php while always an api and microservice based architecture is beneficial. We shall look more in detail into this later.

	 

	Now lets move on to next chapter and dive deeper into these technologies and further into how we can use them to develop complex commercial applications and much more.
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	PHP is a scripting and interpreted programming language as we already discussed and is mostly used for developing web based apps. The web server for PHP is Apache and the complete package having all the basic requisites for PHP development are available in Xampp which is freely available. This can be downloaded from their official website and installed to use it and develop apps in PHP. For more details and downloading Xampp the below website can be used.

	 

	Official Website of XAMPP: https://www.apachefriends.org/

	 

	After downloading Xampp from the above website it can be installed. The present version of PHP is 8.x. The latest Xampp version too comes along with this latest version of PHP. Hence using it we can use the exquisite and powerful features of PHP 8.x. The MySql version in Xampp is 5.x. To use latest MySql you can download that from their official website and use it by running the server at port 3306 without starting the one packaged with Xampp. The website to download MySql is given below.

	 

	Official Website of MySQL: https://www.mysql.com/ 

	 

	For accessing the MySQL usually MySQL Workbench or a PHP application named PHP My Admin can be used. Now before digging more into software and set up now lets brief a bit on to how to write codes in PHP which this chapter is more of intended to. So in this part we shall look into what actually comprises the PHP programming language. Lets begin into the tour.

	 

	To start the tour first lets look into the data types that are available in PHP. The various data types supported by PHP are listed here –

	
		String

		Integer

		Float (floating point numbers - also called double)

		Boolean

		Array

		Object

		NULL

		Resource



	To be noted is that while declaring a variable a datatype is not required and a value can be only assigned by specifying the variable name to it. PHP internally assigns the variable a datatype. Also we can change its datatype simply by changing the value of the variable to of some other datatype. This makes working with variables in PHP very simple and easy as datatypes are not strictly bounded to variables in PHP.

	Now lets go through the various datatypes available in PHP one by one to have a better idea of all of them. The first datatype mentioned is String. A string is a sort of datatype in which characters or a group of characters which in general terms words or sentences can be stored. A string must be declared within quotes to distinguishing it as a string. The set of character can be any of the keyboard input enclosed within couple of quotes. To specify the same quote used to define the string inside it a backslash can be used. Specifically, within two quotes whatever is specified is said to be a string and the variable to which it is assigned will get the datatype of a String. Let’s see an example below.

	 

	$str = “Hello”;            // String

	 

	We use $ symbol to specify a variable. We shall look into that later. But for the purpose of datatypes this is how a String is defined. So now lets look into the next datatype in the list which is Integer. An Integer is a sort of datatype which can hold any numeric value. Be noted the value can be positive or negative though can not be a decimal number. Also there is a range for integers which depends on the architecture of the CPU but we shall discuss that later and the range is generally very high. Now let’s see how to declare an Integer variable.

	 

	$i = 100;            // Integer

	 

	In the above example there are no quotes and this is how integers are declared in PHP. The variable i will be created with the datatype of integer. Next in the list of datatypes is Float which differs from Integers narrowly. Let’s look into that now. Float is generally used to declare decimal numbers. Float has a greater range than Integer and can be used to declare decimal numbers. Let’s see how they are declared.

	 

	$num = 10.6;            // Float

	 

	Floats are also declared without quotes but when a decimal number is assigned to a variable the variable created will automatically have the datatype Float. Now let’s move on and see about Booleans. Booleans are type of datatype that can specifically hold two values 0 or 1 more specifically true or false. Now let’s look into it in more details.

	 

	Boolean are basically a type of datatype which can hold true or false values. The value can also be mentioned in integer as 0 or 1 where 1 resembles true while 0 resembles false. This is used basically in implementing logical conditions in a program. To see how it is represented let’s see below.

	 

	$switch = true            // Boolean

	So as we looked in brief into the Boolean datatype we can assume that it is a very important part in formulating any program. Let’s move on to Arrays. Arrays are very important in storing and passing data. Arrays itself are basically of three types – indexed, associative and multidimensional. For storing and passing data arrays are more important part. Lets check how we declare arrays.

	 

	$array = array();      // One dimensional array

	$mutid_array = [][]      // Multi dimensional array

	 

	Muti dimensional arrays are used to store more complex data while single dimensional arrays can store sets of data in a structured manner. Hence arrays are used to pass data between functions, pages or even APIs as it provides a structured way to do the same. Now lets move on to the next datatype in PHP which is a object. An object is in fact an instance of a class which is used to access properties and methods of a class. Lets see how an object is declared.

	 

	$obj = new Class();

	 

	An object is in fact created by instantiating a class by using the new keyword. While instantiating we can pass various parameters to the class which will be directly passed to the constructor of the class. We shall look more into classes and objects later. For the moment lets look into the null datatype. A null datatype is a sort of datatype which is yet not assigned or logically do not hold any of the values. We declare null datatype using the null keyword which is displayed below.

	 

	$a = null;

	 

	Null is different from empty or blank values in the sense that null values are indeed no value at all. Null is a reserved keyword in PHP and cannot be used to name functions. So while we look more of its usages later lets look into next datatype resource. 

	 

	Resources are sort of datatypes that holds link to external entities of PHP code like a file / directory pointer, a database connection, socket handles etc. These are created when a request to such a external resource is made and the variable holds the pointer to the resource for future processing. An example of a resource can be like below.

	 

	$fp = fopen(‘file’, w+);

	 

	In the above code $fp holds a link to the external file and performs operation as described to it on the file through itself. So these are all the datatypes that php supports. Next we shall look into all the access levels / scopes that are provided in PHP.

	In PHP there are generally three access modifiers. They are listed below.

	
		Public

		Protected

		Private



	Besides these three two more access modifiers can said to exist. They are default which is same as public and other is global. We shall look into all of these access modifiers one after another. Let’s start with Public.

	A variable when declared with public modifier then it can be accessed from within the class, classes that inherit or even outside the class. Generally if we declare a variable within a block then it can be used within that or its inner block level only. That is a general rule for using variables which we shall look later. Also we should note that if we do not specify any access modifier to a variable by default it is assumed to be public. So now let’s move on to the next modifier which is Protected.

	 A variable when declared with protected modifier then it means it can be used only from within the class or from classes that inherit it. The variable is not accessible from outside the class. This is how data can be protected and it’s value not be modified from places it is not intended to. Let’s see now about the Private modifier and where its value is limited to. 

	A variable declared with private modifier can be accessed only from within the class and hence has a local scope. Private variables are used to carry on values for variables that are required only inside the class for various permutations. Generally public functions are declared where they are used and then the function returns a value which are used by external objects for different requirements.

	Generally, any function declared outside the class level are global in nature and can be accessed from throughout the code. But inside any class or function they are directly not available rather needs to be passed as parameters. Global variables are declared using the global keyword. Generally, by default also any variable declared out any of the blocks acts as global variables.

	So far we have looked into variables only. Now let’s look into what constants are in PHP, how

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
		if block :
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		$GLOBALS

		$_SERVER

		$_GET

		$_POST

		$_REQUEST

		$_COOKIE

		$_FILES

		$_ENV

		$_SESSION



	
	
	
	
	
	
	
	
	
	
	
	
	
		__construct(<parameter_list>)

		__destruct()

		__call(<function_name>, <parameter_array>)

		__serialize()

		__unserialize(<DATA>)



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
		mysqli_connect(<host>, <user>, <password>, <db>, <port>)

		mysqli_close(<connection>)

		mysqli_query(<connection>, <query>)

		mysqli_insert_id(<connection>)

		mysqli_fetch_array(<result>, <fetchtype>)

		mysqli_num_rows(<result>)



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
		file_get_contents(<file_path>);                  // Read the whole file

		file_put_contents(<file_path>. <mode>);      // Write to the file

		unlink(<file_path>);                        // Deletes the file



	
	
	
		date(<format>, <timestamp>);

		time();                                    // returns the UNIX timestamp

		date_default_timezone_set(<timezone>);

		strtotime(<datetime_string>);                  // Also accepts special parameters



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
		INT

		BIGINT

		BIT

		DECIMAL

		FLOAT

		DOUBLE

		CHAR

		VARCHAR

		BLOB

		TEXT

		ENUM

		DATE

		TIME

		DATETIME

		TIMESTAMP

		BOOLEAN

		JSON

		GEOMETRY



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
		Primary Indexes

		Unique Indexes

		Full Text Indexes

		Composite Indexes

		Spatial Indexes



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
		Primary Key

		Unique Key

		Foreign Key

		Composite Key



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
		CREATE 

		ALTER

		DROP

		TRUNCATE

		RENAME



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
		INSERT

		UPDATE

		DELETE
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		START TRANSACTION

		COMMIT

		ROLLBACK

		SAVEPOINT

		SET AUTOCOMMIT



	
	
	
		Functions

		Triggers

		Procedures

		Events



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
		mysqli_connect(<host>, <username>, <password>, <dbname>, <port>) – This is used to connect with the MySQL server and selecting the database by passing the specific parameters as mentioned above. The parameters resembles MySQL host, MySQL user, MySQL password, Database name, MySQL port etc. This returns the database connection object often the variable in PHP is named as $conn.

		mysqli_query(<$conn>, <$query>) – This function is used to execute any of the queries by passing the connection object and the mysql query. For select queries generally a result object is returned while for other objects a bool value which is true in case there is some successful modification in the database or otherwise false. Also if in case there is some error while executing the query in that case too false is returned. 

		mysqli_fetch_assoc(<$result>) / mysqli_fetch_array(<$result>) – This function is used after a select query and the result is converted to an associative (mysqli_fetch_assoc) / indexed (mysqli_fetch_array) array using it. This must be run in a loop as each record is retuned each time the function is called. Then the array retrieved can be sued to get the data from the records. 

		mysqli_num_rows(<$result>) – This function is used to get the no of records returned in the result object using the select query and is often useful. 

		mysqli_error(<$conn>) – We can use this function in case the other function does not execute successfully. In that case we can retrieve the error from this function passing the connection object and process the code accordingly.

		mysqli_real_escape_string(<$conn>, <$string>) – This is another very useful function in PHP and is used to sanitize the inputs before sending them to the database. This prevents multiple types of injections etc. The connection object and the string to be escaped are passed to the function and the return value can be safely stored into the database.

		mysqli_close(<$conn>) – This function is very vital as when we start a connection we must close it so that multiple connections does not stay open in the MySQL server at once which can lead to error for maximum allowed connections in MySQL in case the number of connections increases than the parameter value in the MySQL server. So we must close the connection by passing the connection object to the function as a good measure.
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