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Preface

To be able to help people like you, I have designed and published more than 8 books on Unity; these books are in-depth and really provide a significant amount of information on a wide range of topics related to Unity, including 2D/3D game development, Artificial Intelligence, Animation, and much more...

This being said, while these books are comprehensive, many readers, like you, may just want to focus on a particular topic and get started fast.

This book is part of a series entitled A Quick Guide To, and does just this. In this book series, you have the opportunity to get started on a particular topic in less than 60 minutes, delving right into the information that you really need. Of course, you can, after reading this book, move-on to more comprehensive books; however, I understand that sometimes you may have little time to complete a project and that you need to get comfortable with a topic fast.

In this book entitled “A Quick Guide to C# with Unity” you will discover how to quickly get started programming in C# with Unity, including C# concepts and how they apply within Unity. 



What you Need to Use this Book

To complete the project presented in this book, you only need Unity 5.0 (or a more recent version) and to also ensure that your computer and its operating system comply with Unity’s requirements. Unity can be downloaded from the official website (http://www.unity3d.com/download), and before downloading, you can check that your computer is up to scratch on the following page: http://www.unity3d.com/unity/system-requirements. At the time of writing this book, the following operating systems are supported by Unity for development: Windows XP (i.e., SP2+, 7 SP1+), Windows 8, and Mac OS X 10.6+. In terms of graphics card, most cards produced after 2004 should be suitable.

In terms of computer skills, all knowledge introduced in this book will assume no prior programming experience from the reader. So for now, you only need to be able to perform common computer tasks such as downloading items, opening and saving files, and be comfortable with dragging and dropping items and typing.

Who this Book is for

If you can answer yes to all these questions, then this book is for you:

	Are you a total beginner in C#?

	Would you like to get started with C# and create interactive games with Unity? 

	Would you like to start creating great 3D games?

	Although you may have had some prior exposure to Unity, would you like to into how C# can be linked to scenes and objects?


If you can answer yes to all these questions, then this book is not for you:

	Can you already easily create a game in C#?

	Are you looking for a reference book on Unity programming?

	Are you an experienced (or at least advanced) Unity programmer?


If you can answer yes to all three questions, you may instead look for the next books in the series. To see the content and topics covered by these books, you can check the official website (www.learntocreategames.com/books).

Improving the Book

Although great care was taken in checking the content of this book, I am human, and some errors could remain in the book. As a result, it would be great if you could let me know of any issue or error you may have come across in this book, so that it can be solved and the book updated accordingly. To report an error, you can email me (learntocreategames@gmail.com) with the following information:

	Name of the book.

	The page where the error was detected. 

	Describe the error and also what you think the correction should be.


Once your email is received, the error will be checked, and, in the case of a valid error, it will be corrected and the book page will be updated to reflect the changes accordingly.

Supporting the Author

A lot of work has gone into this book and it is the fruit of long hours of preparation, brainstorming, and finally writing. As a result, I would ask that you do not distribute any illegal copies of this book. 

This means that if a friend wants a copy of this book, s/he will have to buy it through the official channels or the book’s official website: www.learntocreategames.com/ books).

If some of your friends are interested in the book, you can refer them to the book’s official website (http://www.learntocreategames.com/books) where they can either buy the book, enter a monthly draw to be in for a chance of receiving a free copy of the book, or to be notified of future promotional offers.
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1 
Introduction to Programming in C#
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In this section we will discover C# programming principles and concepts, so that you can start programming in the next chapter. If you have already coded using C# (or a similar language), you can skip this chapter. 

After completing this chapter, you will be able to:

	Understand the reasons why you need to consider C#.

	Understand object-oriented programming (OOP) concepts when coding in C#.

	Get used to and understand the concepts of variables, methods, and scope.

	Understand key best practices for coding, particularly in C#.

	Understand conditional statements and decision making structures.

	Understand the concept of loops.


Introduction

When scripting in Unity, you are communicating with the Game Engine and asking it to perform actions. To communicate with the system, you are using a language or a set of words bound by a syntax that the computer and you know. This language consists of keywords, key phrases, and a syntax that ensures that the instructions are understood properly. In computer science, this sentence needs to be exact, precise, unambiguous, and with a correct syntax. In other words, it needs to be exact. The syntax is a set of rules that are followed when writing code in C# (as for JavaScript).  In addition to its syntax, C# programming also uses classes; so your scripts will be saved as classes.

In the next section, we will learn how to use this syntax. If you have already coded in JavaScript, some of the information provided in the rest of this chapter may look familiar and this prior exposure to JavaScript will definitely help you. This being said, JavaScript and C#, despite some relative similarities, are quite different in many aspects (e.g., variable declaration, function declaration, etc.).

When scripting in C#, you will be using a combination of the following:

	Classes.

	Objects.

	Statements.

	Comments.

	Variables.

	Constants.

	Operators.

	Assignments.

	Data types.

	Methods.

	Decision making structures.

	Loops.

	Inheritance (more advanced).

	Polymorphism (more advanced).

	Operator overloading (more advanced).

	Interfaces.

	Name spaces.

	Events.

	Comparisons.

	Type conversions.

	Reserved words.

	Messages to the console windows.

	Declarations.

	Calls to methods.


The list may look a bit intimidating but, not to worry, we will explore these in the next sections, and you will get to know and use them smoothly using hands-on examples.

Statements

When you write a piece of C# code, you need to tell the system to execute your instructions (e.g., print information) using statements. A statement is literally an order or something you ask the system to do. For example, in the next line of code, the statement will tell Unity to print a message in the Console window:

print (“Hello Word”);

When writing statements, there are a few rules that you need to know:

	Order of statements: each statement is executed in the order it appears in the script. For example, in the next example, the code will print hello, then world; this is because the associated statements are in that particular sequence.


print (“hello”);

print (“world”);

	Statements are separated by semi-colons (i.e., semi-colon at the end of each statement). 


Note that several statements can be added on the same line, as long as they are separated by a semi-colon. 

	For example the next line of code has a correct syntax.


print(“hello”);print (“world”);

	Multiple spaces are ignored for statements; however, it is good practice to add spaces around the operators such as +, -, /, or % for clarity. For example, in the next example, we say that a is equal to b. There is a space both before and after the operator =. 


a = b;

	Statements to be executed together (e.g., based on the same condition) can be grouped using what is usually referred to as code blocks. In C# (as for JavaScript), code blocks are symbolized by curly brackets (e.g., { or }). So, in other words, if you needed to group several statements, we would include them all within the same curly brackets, as follows:


{

print (“hello stranger!”);

print (“today, we will learn about scripting”);

}

As we have seen earlier, a statement usually employs or starts with a keyword (i.e., a word that the computer knows).  Each of these keywords has a specific purpose and the most common ones (at this stage) are used for:

	Printing a message in the Console window: the keyword is print.

	Declaring a variable: the keyword depends on the type of variable (e.g., int for integers, string for text, bool for Boolean variables, etc.) and we will see more about this in the next sections.

	Declaring a method: the keyword depends on the type of the data returned by the method. For example, in C#, the name of a method is preceded by the keyword int when the method returns an integer, string when the method returns a string, or void when the method does not return any information. 

	Marking a block of instructions to be executed based on a condition: the keywords are if...else.

	Exiting a function: the keyword is return.


Comments

In C# (similarly to JavaScript), you can use comments to explain the code and to make it more readable. This becomes important as the size of your code increases; and it is also important if you work as part of a team, so that team members can understand your code and make amendments in the right places, if and when it is needed. 

When code is commented, it is not executed. There are two ways to comment your code in C#; you can use single or multi-line comments. In single-line comments, a double forward slash is added at the start of a line or after a statement, so that this line (or part thereof) is commented, as illustrated in the next code snippet.

//the next line prints Hello in the console window

print (“Hello”);

//the next line declares the variable name

string name;

name = “Hello”;//sets the value of the variable name

In multi-line comments, any text between /* and */ will be commented (and not executed). This is also refereed as comment blocks.

/* the next lines after the comments print hello in the console window

we then declare the variable name and assign a value

*/

print(“Hello”);

string name;

name = “Hello”;//sets the value of the variable name

//print (“Hello World”)

/*

string name;

name = “My Name”;

*/

In addition to providing explanations about your code, you can also use comments to prevent part of your code to be executed. This is very useful when you would like to debug your code and find where the error or bug might be, using a very simple method. By commenting sections of your code, and using a process of elimination, you can usually find the issue quickly. For example, you can comment all the code and run the script; then comment half the code, and run the script. If it works, it means that the error is within the














	Name of a variable: A variable is usually given a unique name so that it can be identified uniquely. The name of a variable is usually referred to as an identifier. When defining an identifier, it can contain letters, digits, a minus, an underscore or a dollar sign, and it usually begins with a letter. Identifiers cannot be keywords (e.g., such as if). 

	Type of variable: variables can hold several types of data including numbers (e.g., integers, doubles or floats), text (i.e., strings or characters), Boolean values (e.g., true or false), arrays, objects (i.e., we will see this concept later in this chapter) or GameObjects (i.e., any object included in your scene), as illustrated in the next code snippet.





	Variable declaration: a variable needs to be declared so that the system knows what you referring to if you use it in your code. To create a variable, it needs to be declared. At the declaration stage, the variable does not have to be assigned a value, and this can be done later.





	Scope of a variable: a variable can be accessed (i.e., referred to) in specific contexts that depend on where in the script the variable was declared. We will look at this principle later.

	Accessibility level: as we will see later, a C# programme consists of classes; for each of these classes, the methods and variables within can be accessed depending on accessibility levels. We will look at this principle later on (there is no need for any confusion at this stage :-)).



	String: same as text.

	Int: integer (1, 2, 3, etc.).

	Boolean: true or false.

	Float: with a fractional value (e.g., 1.2f, 3.4f, etc.).

	Arrays: a group of variables of the same type. If this is unclear, not to worry, this concept will be explained further in this chapter.

	GameObject: a game object (any game object in your scene).



































	We declare our array. int [,] means an array that has two dimensions; in other words, we say that any element in this array will be defined and accessed based on two parameters: the floor level and the number of this apartment on that level. 

	We also specify a size (or maximum) for each of these parameters. The maximum number of floors (level) will be 10, and the maximum number of apartment per floor will be 10.  So, for this example we can define levels, from level 0 to level 9 (that would be 10 levels), and from apartment 0 to apartment 9 (that would be 10 apartment).

	The last line of code prints (in the Console window) the value of the first element of the array.










	The variable userChoice is an integer and is set to 1.

	Then we check its value and print a message accordingly.











	We declare three constant variables.

	These variables are then used to check the choice made by the user.







	We declare a constant float variable for the vat rate.

	We declare a float variable for the item’s price before the vat.

	We calculate the item’s price after adding tax.


























































	We declare the variable choice, as an integer and initialize it to 1.

	We then create a switch structure whereby, depending on the value of the variable choice, the programme will switch to the relevant section (i.e., the portion of code starting with case 1:, case 2:, etc.). Note that in our code, we look for the values 1, 2 or 3. However, if the variable choice does not equal 1 or 2 or 3, the program will branch to the section called default. This is because this section is executed if any of the other possible choices (i.e., 1,2, or 3) have not been fulfilled (or selected).







	Start the loop.

	Perform actions.

	Check for a condition.

	Exit the loop if the condition is fulfilled or keep looping.











	We set the value of the variable counter.

	We then create a loop that is delimited by the curly brackets and that starts with the keyword while.

	We set the condition to remain in this loop (i.e., counter <=10).

	Within the loop, we increase the value of the variable counter by 1 and print its value.



	The first time we go through the loop: the variable counter is increased to 1; we reach the end of the loop; we go back to the start of the loop and check if counter is <=10; this is true in this case (counter = 1).

	The second time we go through the loop: counter is increased to 2; we reach the end of the loop; we go back to the start of the loop and check if counter is <=10; this is true in this case (counter = 2).

	...

	The 11th time we go through the loop: counter is increased to 11; we reach the end of the loop; we go back to the start and check if counter is <=10; this is now false in this case (counter = 11). As a result, we then exit the loop.











	The while keyword is now at the end of the loop. So the condition will be evaluated (or assessed) at the end of the loop.

	A do keyword is now featured at the start of the loop.

	In this example, we perform statements and then check for the condition.








	We declare a loop in a slight different way: we say that we will use an integer variable called counter that will go from 0 to 10.

	This variable counter will be incremented by 1 every time we go through the loop.

	We remain in the loop as long as the variable counter is less than or equal to 10.

	The test for the condition, in this case, is performed at the start of the loop.

























	The name of the class is preceded by the keywords public class; in OOP terms, the keyword public is called an access modifier and it defines how (and from where) this class may be accessed and used.  In C# there are at least five types of access modifiers, including public (no restricted access), protected (access limited to the containing class or types derived from this class), internal (access is limited to the current assembly), protected internal (we won’t be using this access mode in this book), and private (access only from the containing type).

	The names of all variables are preceded by their type (i.e., int), and the keyword private: this means that these integer variables will be accessible only within this class.

	Some of the names of the methods are preceded by the keywords public void (e.g., for the methods accelerate or turnRight): the void keyword means that the method does not return any data back, while the keyword public means that the method will be accessible throughout our programme.

	Some of the names of the methods are preceded by the keywords private void (e.g., for the method calculateDistance): the void keyword means that the method does not return any data back, while the keyword private means that the method will be accessible only from the containing type (i.e., Bike). 













	The new bike myBike is created.

	The speed is then increased after calling the accelerate method. This method can be called using the dot notation because it is public.

	Note that to call an object’s method we use the dot notation. 
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	For setSpeed: the type is void as this method does not return any information, and its access is set to public, so that it can be accessed with no restrictions.

	For getSpeed: the type is float as this method returns the speed, which type is float. Its access is set to public, so that it can be accessed with no restrictions.
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	At the start of the code, the following two lines of code have been added:




	The keyword using is called a directive; in this particular case it is used to import what is called a namespace; put simply, by adding this directive you are effectively importing (or gaining access to) a collection of classes or data types. Each of these namespaces or “libraries” includes useful classes for your programme. For example, the namespace UnityEngine will include classes for Unity development and System.Collections will include classes and interfaces for different collections of objects. By default, whenever you create a new C# script in Unity, these two namespaces (and associated directives) are included.

	We have declared our class Bike within another class called TestCode. TestCode is, in this case, the containing class.



	Whenever you create a new C# script, the name of the script (for example TestCode will be used to define the main class within the script; i.e., TestCode).

	The syntax: Monobehavior means that the class TestCode is derived from the class MonoBehaviour. This is often referred to as inheritance.










































































































	Number of wheels.

	Speed.

	Number of passengers.

	Color.

	Capacity to accelerate.

	Capacity to stop.















	Engine size.

	Petrol type.

	Petrol levels.

	Ability to fill-up the tank.













	When the class is defined, its name is followed by: Vehicles. This means that it inherits from the class Vehicles. So it will, by default, avail of all the methods and variables already included in the class Vehicles.

	We have created a new member method for this class, called fillUpTank.

	In the previous example, you may notice that the methods and variables that were defined for the class Vehicles do not appear here; this is because they are implicitly added to this new class, since it inherits from the class Vehicles.
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	The method is of type public: there are no access restrictions.

	The method will return an integer.

	The name of the method is calculateSum.

	The method takes two arguments (i.e., integer parameters).

	The method returns the sum of the two parameters passed (the parameters are referred to as a and b within this method).












	Start: called at the start of the scene.

	Update: called every time the screen is refreshed.

	OnControllerColliderHit: called whenever the First-Person Controller (a built-in controller used to make it possible to navigate through your scene using a first-person view) collides with an object.







































	Start: when a script is enabled (e.g., start of the scene).

	Update: when the screen is refreshed (e.g., every frame).

	OnControllerColliderHit: when a collision occurs between the player and another object.

	Awake: when the game starts (i.e., once).





































	We declare an abstract class Vehicle.

	We declare an abstract method called decelerate.

	We then create a new class called Bike, inherited from the abstract class Vehicle, but with its own constructor.

	We then override the abstract method decelerate to use our own implementation.



























	We declare a class Vehicle.

	It includes both a protected variable speed and a virtual method called accelerate. This method is virtual, which means that inherited classes will be able to modify (override) it, if need be.

	The class Bike has its own constructor; however, this constructor inherits from the parent’s constructor; this means that by calling the constructor of the class Bike, we effectively call the parent’s (of the base’s) constructor, using the syntax:



	We then create a new class Bike that inherits form the class Vehicle. In this class, we override the method accelerate using the keyword override so that the speed is just incremented by one.




	Create a new script using the Project view (Create | C# Script) or the main menu (Assets | Create | C# Script).

	Attach the script to an object (e.g., drag and drop the script on the object).

	Check in the Console window that there are no errors in the script.

	Play the scene.




















	In camel casing all words included in a name, except for the first one, is capitalized (e.g., myVariable).

	In Pascal casing all words included in a name are capitalized (e.g., MyVariable).





	Classes (Pascal casing).

	All methods and variables (camel casing).
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