PHP Programming with MySQL, 2nd Edition

1-14

Chapter 1
Getting Started with PHP
	At a Glance
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Chapter Overview

In this chapter, students will be introduced to server-side programming and learn to write PHP scripts, upload them to a server, and display the results in a Web browser. Students will learn basic programming concepts such as working with variables and constants, selecting data types, and using expressions and operators. Students will also be introduced to PHP “Best Coding Practices.”
Chapter Objectives

In this chapter, students will:

· Create basic PHP scripts
· Create PHP code blocks
· Work with variables and constants

· Study data types

· Use expressions and operators

Instructor Notes
Creating Basic PHP Scripts

You write PHP code blocks using different types of script delimiters and learn to display PHP output using the echo and print statements. 
	Teaching Tip
	Discuss PHP “Best Coding Practices” and what it means to students as they begin to write PHP scripts. Explain that how well they structure and document the code will affect the maintainability of their code over time.
Illustrate how consistent indenting of PHP code increases its readability and that the standard is to indent the code five spaces.
If students are using Notepad++, they can go to Settings | Preferences and click the Edit Components tab. Under Tab Settings, click the default of “4,” and change to “5.” Click the Close button. 
Explain that as new concepts are covered, you will continue to introduce new PHP “Best Coding Practices” and recommend that students maintain their own ongoing list they progress through the course (example at end of notes). 
Ask the students to add the five-space indent to the PHP “Best Coding Practices.”


Creating PHP Code Blocks
PHP code blocks are separate sections of PHP code that can be embedded in your XHTML code. Each code block must begin and end with a script delimiter.

	Teaching Tip
	Introduce students to the PHP Manual at www.php.net. Explain that the PHP Manual is maintained by volunteer contributors and will serve as a one-stop-shop for any questions about PHP programming.
Explain that there are four different script delimiters that can be used in PHP, but because all are not supported the Standard Script Delimiters are the only ones that should be used, but as programmers, they should be familiar with all of them because they might encounter code with any of these syntaxes. 
Stress that the PHP Group, who maintain the informal specifications for PHP, suggests that programmers use the Standard Script Delimiters <?php ...statements ?>.
Ask students to add this to their list of PHP “Best Coding Practices.”



Understanding Functions

You are introduced to the concept of functions and learn that PHP uses both built-in and user‑defined functions to perform specific tasks.
	Teaching Tip
	Demonstrate the syntax of a built-in function using the phpinfo() function. Under the PHP core, check the settings for each of the script delimiters, such as asp_tags. If the setting is off, this means that the asp-style delimiters are not supported. Have students check the support for each of the four script delimiters.



Displaying Script Results

You learn how to display the results of a PHP script in a Web browser using the echo and print statements.
	Teaching Tip
	Discuss the difference between a function and a language construct, such as the echo statement. Some of the syntax rules that are used with functions do not need to be applied to language constructs—such as putting parentheses around the argument. Point out that students should use the echo statement without parentheses to distinguish it from a function. Explain, throughout this text, they will not be using the print() statement, but will use the echo() statement exclusively.
Ask students to add this to their list of PHP “Best Coding Practices.”


Case Sensitivity in PHP

You are introduced to the syntax of the echo statement and are introduced to the term case-sensitive. You learn that all statements in PHP must be terminated by the semicolon ( ; ).
	Teaching Tip
	Explain that although the echo statement can be written with an initial cap, all caps, or all lowercase characters, the PHP Group recommends that the echo keyword be written in all lowercase characters.

Ask students to add this to the list of PHP “Best Coding Practices.”


Adding Comments to a PHP Script
You learn the proper syntax for adding comments (code that documents the script but does not display in the browser) to your PHP script.

	Teaching Tip
	Discuss how there are some common practices that are consistent from one programming language to another—such as commenting. Both the line and block comments in PHP are the same as in Visual Basic, for example.
Remind students that throughout the course, they will be using the double forward slash (//) line comment syntax. 
Ask the students to add this to their list of PHP “Best Coding Practices.”


Using Variables and Constants
You explore values stored in a computer program; values are known as variables. To declare a new variable, you simply type the variable’s name preceded by a dollar ($) symbol. Variables use names, commonly known as identifiers, which must be named according to coding conventions. 
Displaying Variables
You use the echo statement to display variables. You explore the syntax of using single or double quotation marks with text strings. You can display variable names with the echo statement.

	Teaching Tip
	Demonstrate the syntax of the echo statement that displays both a text string and a variable. Illustrate how a variable is displayed differently depending on whether the echo statement is enclosed in single or double quotation marks. 
Refer to the textbook examples on page 25.


Modifying Variables

To modify the value of a variable you simply assign a new value to the existing variable using the assignment operator (=).
Quick Quiz 1
1. Values, or data, contained in variables are classified into categories known as _________________________. 
ANSWER: data types

2. The process of specifying and creating a variable name is called _________________________ the variable. 
ANSWER: declaring

3. If you attempt to declare a variable without _________________________ it, you will receive an error. 
ANSWER: initializing

Defining Constants
Unlike variables, the information in constants does not change during program execution. You define constants using the define keyword. Constant names should be typed in uppercase characters with no dollar sign ($) prefixed to the name. You learn the differences in how PHP handles constants and variables.
Working with Data Types
A data type identifies the category of information that can be stored in a variable, such as text strings, numbers, Boolean values, or a NULL value. You should choose a data type that requires the least amount of memory allocation. Data types also determine the operations that PHP can perform on a variable. Remember since PHP is a loosely typed language, you can change the data type of a variable when you modify its value.
Primitive data types are perhaps more easily understood, as they define values only once. By contrast, reference, or composite data types contain multiple values.

	Teaching Tip

 
	List some examples of the five primitive data types: integer numbers, floating-point numbers, Boolean values, string values, and NULL values.


Numeric Data Types
Numeric data types are often used in calculations. PHP supports two numeric data types: integer and floating-point numbers. Exponential notation (scientific notation) is a standard form of writing numbers that are too large to too small to be written easily in standard decimal notation.
Boolean Values
Boolean values are binary; they can have one of two values: TRUE (1) or FALSE (0). PHP, and other programming languages, use Boolean to determine whether a variable is “on” or “off.” In some languages, a Boolean value is referred to as a “logical value.”
	Teaching Tip

 
	Discuss with students how they apply “Boolean” logic in their everyday lives, through the choices they make.


Arrays

Arrays are simply collections of data that use a single variable. You use arrays when you want to store groups or lists of related information in a single, easily managed location.
	Teaching Tip

 
	List sample arrays: names, courses, test scores, and prices, etc. Ask students for other example of arrays.


Declaring and Initializing Indexed Arrays

An array is a set of data represented by a single variable name. In an indexed array, numbering of elements begins with zero (0). There is no limit to the number of elements that an array may contain. Arrays are created using the array construct. In PHP, array elements can be of different data types: text string, integer, floating-point, or Boolean.

	Teaching Tip

 
	Illustrate how typing array declarations with line breaks makes the script easier to read, though does not affect processing of the script. Refer to the textbook examples on page 34 and 35. 

Point out that adding a comma after the last element in the array will cause a syntax error.

The concept of indexes beginning with zero (0) is sometimes confusing to students who have not used arrays before or have used arrays in languages where the starting index is 1.




Accessing Element Information

You access an element’s value using the array operator [ ]. Three functions—print_r(), var_export(), and var_dump()—can be used to display the index and value of single elements in arrays. You can use the count() function to determine the number of elements in an array.
	Teaching Tip

 
	Explain that these functions should be enclosed in <pre> tags (which stands for preformatted text) and how they might be used as a debugging technique.
Explain that the differences between the print_r() function and the var_dump() function are that the print_r() function displays only the index and value and the var_dump() function displays the data type and number of characters contained in each element of the array as well as the index and value.
The var_export() is very similar to the var_dump() function except that the result that is returned is valid PHP code.
Ask students to add the information about <pre> tags to their list of PHP “Best Coding Practices.”




Modifying Elements

Array elements can be modified by including the index number of the individual element in the array. 
	Teaching Tip

 
	Remind students that modifying the value of an array is very similar to modifying the value of a standard variable except that you include the index for the individual element of the array. Reiterate that indexing begins with 0.
Refer to the textbook examples on page 39.




Avoiding Assignment Notation Pitfalls

In this section, students were introduced to three different assignment syntaxes.

	Teaching Tip

 
	Review the three syntaxes illustrated on page 40 of the textbook.


Quick Quiz 2
1. Data types that can be assigned only a single value are called _________________________.
ANSWER: primitive types
2. PHP also supports a _________________________ data type, which is a special variable that holds a reference to an external resource, such as a database or XML file. 
ANSWER: resource
3. Strong typing is also known as _________________________ because data types do not change after they have been declared. 
ANSWER: static typing

Building Expressions

PHP uses expressions to produce results. Expressions can contain operands like a literal value (text string or number) or a variable and operator (symbols used to manipulate operands). 

Arithmetic Operators

The five arithmetic binary operators: addition (+), subtraction (-), multiplication (*), division (/), and modulus (%) affect operands in arithmetic calculations. If one of the operands in a calculation is non-numeric, PHP attempts to “cast” the non-numeric value to a numeric value.

	Teaching Tip

 
	Review how the integer division and modulus operators differ. 
Ask students to provide examples of when they might use the modulus operator. A very common example is to determine the largest number of each denomination can be given for an amount of money, such as $1.38. This requires both the division and modulus operators. 

Since students have been exposed to the built-in round() function in the text, you might also introduce the floor() and ceil() functions, which round down and up respectively.





Arithmetic Unary Operators

Both the increment (++) operator and the decrement (--) operator can be written as a prefix or a postfix operator. A prefix operator is written before the variable name (++$Grade) and a postfix operator is written after the variable name ($Grade++). 
	Teaching Tip

 
	Using the increment and decrement operators as prefix and postfix operators is sometimes difficult for students to grasp. 
Explain that the difference is whether you want to return the value before the value is incremented or decremented or after the value is incremented or decremented. If you want to return the value before the value is incremented or decremented, use the postfix operator. If you want to return the value after value is incremented or decremented, use the prefix operator.
A good textbook example is on page 45.



Assignment Operators

Used for assigning values to variables, assignment operators can be as simple as the equal sign (=) or compound (+=, -+, *=, /=, %=). Each performs a unique mathematical calculation. 
	Teaching Tip

 
	Use Table 1-5 to review the various calculations that can be performed. Explain how the compound assignment operators (sometimes called combo operators) can also be used to append additional text to a text string.



You use comparison operators to compare two operands, with a Boolean value of TRUE or FALSE returned. You use conditional operators to execute an expression based on the result of a conditional expression. You are probably familiar with most of the comparison operators (==), (!= or <>), (>), (<), (>=), (<=) .

There are two operators that may not be as familiar to you. These are the strict equal (===) and not strict equal (!==). Each PHP variable that you declare has both a value and a data type. When you use the double equal (==) comparison operator, you compare the values; when you use the triple equal (===) operator, you compare both the values and the data types.

	Teaching Tip

 
	You can assign a NULL value to a variable with different data types. 
Illustrate how comparing NULL and the empty string using the double equal operator and the triple equal operator would give different results:

[image: image1.png]Comparing with the double equal operator, NULL and " are equal

Comparing with the triple equal operator, NULL and ™ are not equal.







Comparison  and Conditional Operators

The comparison operator is often used with another kind of operator, the conditional operator, which is often referred to as a ternary operator (?:) because it accepts three operands. The conditional operator executes one of two expressions based on the results of conditional expression. The syntax is:

conditional_expression ? expression1 : expression2;
If conditional_expression evaluates to TRUE, expression1 executes. 
If conditional_expression evaluates to FALSE, expression2 executes.
Logical Operators

Like comparison operators, logical operators return a Boolean value of TRUE or FALSE, but logical operators compare operands for equality. Note how you can use the name as well as the operator for && (and) and || (or).

	Teaching Tip

 
	Use the LogicalExamples.php textbook examples on pages 55, 56, and 57 and discuss the results. Note that you can also use the “or” and “and” in place of the symbols.


Type Casting

Type casting, or casting, ensures that a data type is the kind a script expects. This is helpful for form input, verifying that the posted values are of the data typed the script needs to execute.

You use the gettype() function to view a variable’s data type, and other functions to determine whether a variable is of a specific data type.

	Teaching Tip

 
	Explain to students that if they try to perform a calculation on two variables—one that is a number and one that is a text string that begins with a number—if it is possible to convert the text string to a number, PHP will automatically perform the conversion.

Ask students how they think PHP would convert a text string such as "10 years."
Although PHP would automatically cast a string value to an integer to perform a calculation, it is a good idea to explicitly cast the value.

A list of variable data types is listed on page 60 of the textbook.




Understanding Operator Precedence

Operator precedence dictates the order in which operations are evaluated. Associativity, however, takes precedence when operations are performed with operators in the same precedence group.

Quick Quiz 3
1. _________________________ are the values a program stores in computer memory. ANSWER: Variables 

2. The _________________________ is the name you assign to a variable. 
ANSWER: identifier

3. You can change a variable’s value at any point in a(n) _________________________. ANSWER: script

4. The specific category of information that a variable contains is called a _________________________. 
ANSWER: data type

5. _________________________ are used for assigning a value to a variable. 
ANSWER: Assignment operators

Discussion Questions
· How can you display the values of variables in a script?

· How can you name variables? What rules do you follow in naming them? What can’t you do?

· How would you use constants in a script? Can you provide an example?

· What data types are primitive? What about reference data types?

Key Terms

· arithmetic binary operator: An operator used in PHP to perform mathematical calculations.

· array: A set of data represented by a single variable name.

· assignment operator: An operator used for assigning a value to a variable.

· associativity: The order in which operators of equal precedence execute.

· binary operator: An operator that requires an operand before and after the operator.

· Boolean value: A value of TRUE or FALSE.

· case sensitivity: Refers to the required use of either upper- and lower-case characters. 

· code block delimiter: A character or sequence of characters that are used to open and close a code block.
· code declaration blocks: Separate sections within a Web page that are interpreted by the scripting engine.

· comment: A line or block that is not read as part of the program that provides useful information.
· comparison operator: An operator used to compare two operands and determine how one operand compares to another.

· conditional operator: Executes one of two expressions based on the results of a conditional expression.

· constant: Contains information that cannot change during the course of program execution.

· data type: The specific category of information that a variable contains.

· element: Refers to single piece of data that is stored in an array.
· embedded languages: Refers to programs or scripts that are contained entirely within another type of file, such as XHTML code. 

· exponential notation: Shorthand method of writing very large numbers or numbers with many decimal places. Also called scientific notation.

· expression: A set of operands and operators that can be evaluated by a PHP scripting engine to produce a result.

· floating-point number: A number that contains decimal places.

· function: A subroutine that performs a specific task.
· identifier: The name assigned to a variable.

· index: An element’s numeric position in an array.

· integer: A positive or negative number and zero with no decimal places.

· literal string: Any text enclosed within single or double quotation marks.

· logical operator: An operator used for comparing two Boolean operands for equality.

· loosely typed programming language: Programming language that does not require you to declare the data types of variables. Also called dynamic typing.

· operands: Variables and literals contained in an expression.

· operator precedence: The order in which operations in an expression are evaluated.

· operator: A symbol used in expressions to manipulate operands.

· postfix operator: An operator placed after a variable.

· prefix operator: An operator placed before a variable.

· primitive types: Data types that can be assigned only a single value.
· reference: Data type that contains multiple values. Also called composite.

· strongly typed programming language: Programming language that requires you to declare the data types of variables.
· type casting (or casting): Copies the value contained in a variable of one data type into a variable of another data type. It is used to ensure that a variable is of a data type expected by the script. 
· unary operator: An operator that requires a single operand either before or after the operator.

· variables: The values a program stores in computer memory.

Best Coding Practices – Chapter 1
	Topic
	Best Practice

	Formatting code
	Format code consistently within a program

Indent code five spaces for readability

	Writing PHP code blocks
	Use the Standard Script Delimiters <?php … ?>

	Using the echo statement
	Use the echo construct exclusively 

Use lowercase characters for the echo keyword

	Coding the echo statement
	Do not use parentheses with the echo statement

	Adding comments to PHP script
	Add both line and block comments to your PHP code 

	Adding a line comment

	Use the two forward slashes (//) to begin a line comment

	Displaying array elements with built-in functions
	Enclose the print_r(), var_export(), and var_dump() functions in beginning and ending <pre> tags
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