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INTRODUCTION
The expression, “Time is Money”, is cliché, but drives home an important point.  Your time is precious—not just your professional time, but your personal time as well.  With this in mind and the word ‘impatient’ as the first adjective people would use to describe me, I decided to write a complete series of tutorials on game programming that is both fast and educational.

For whatever reason, programming books and tutorials - especially when trying to cover fundamentals - are far too long and verbose for anyone in today’s hectic world to learn in what’s left of their spare time.  Hundreds, or even thousands of pages, are filled with stuff you either don’t need to know, like silly personal stories or esoteric concepts, or could be described faster without sinking to what seems like a preschool level.

You might ask if learning to program with these tutorials will cause bad habits that might later hinder pursuing a career in programming professionally.  Rest assured, you will be learning the latest Object-Oriented Programming (OOP) techniques (you don’t need to know what this is for these lessons, but this and other terms can be found in the DEFINITIONS section of this document) and, if you so choose, be well on your way to a professional programming career.

Growing up in the 8-bit computer era of the 1980s, when the Commodore 64 and Apple II series systems were popular, I think back fondly to the days when programming for me was a simple, challenging and fun hobby, which has lead to a lifetime of enjoyment.  Although computers have become faster and expectations for games have become greater, I do not believe the fundamentals have changed.  For this reason, I plan on bucking current trends and create a series of tutorials in the most concise way possible, without sacrificing clarity.  In this way, I hope to capture the great spirit of the 8-bit era.  My sincere hope is that these tutorials will lead more people into the exciting hobby of programming for fun and enjoyment.

Good luck, and although I will be unable to answer individual questions about the topics described herein, if you have any general comments about this series, please contact me at stede.troisi@verizon.net.
Stede Troisi

March 2003

New York, USA
P.S. At the time of this tutorial, a new compiler created by the developers of BlitzBasic, called BlitzPlus, was introduced.  Because the release was so recent, I have not had a chance to preview this product and have no idea if these tutorials are compatible with it.  If you want to follow these tutorials and do not have a copy of BlitzBasic (link available with special pricing at www.BlitzCoder.com), you could still purchase Blitz3D (www.BlitzBasic.com), which contains all the features from BlitzBasic, in addition to extensive 3D functionality, and follow along.


WHAT IS PROGRAMMING?
I want you to understand the fundamental principles of programming, not simply copy a set of steps like a parakeet mimics words that it does not understand.  For this reason, we will start with a basic description of what we do at a high level of abstraction and work our way down.

As programmers, we will be writing a series of steps for the computer to perform.  The computer reads these steps the way you read this document, from left to right, top to bottom, unless instructed otherwise.  To create our games we will:

· Store and retrieve values retained in the computer’s memory
· Change values based on human or computational conditions
· Execute instructions that will perform the previous two steps

Does this sound easy?  It is.  That is probably why I like programming so much.  It is very much like chess—easy to learn, yet limitless in its possibilities.  Once you learn the fundamentals, you will be able to solve almost any challenge with time and commitment.
The Four Phases
There are four phases to writing any program: design, coding, testing and deployment.  Game programming is no different.  In these tutorials, we will fully explore each step necessary for a successful project.  First, a brief description of each phase follows.
Design
Vaporware is the most popular project among hobby and professional programmers.  The latest statistics show that more than 80% of all programming projects fail.  I guarantee this number is even larger for just hobby programmers.  Simply surf the online message boards or Websites for projects that started out with much hype and wound up going nowhere.
The reasons for failure are vast, and we will explore them fully in forthcoming tutorials, but suffice to say the number one solution to this problem is proper and sufficient design.  Much debate exists between how much, and in what way you should design an application.  Don’t despair—I will show you a fantastic approach that works within the constraints of your valuable time.
Coding
You will always code your game programs in the order below.  You may want to print a copy of these steps (see the REFERENCE/SUMMARY section) and keep them handy throughout our tutorials, as I will refer to them frequently here and within the code.
1. Define custom data types
2. Declare variables as built-in or custom data types
3. Set initial variables to starting values

4. Create main loop

5. Write subroutines

Testing
If given a choice between jumping out of a plane without a parachute and testing/debugging your application, which would you choose?  Surprisingly, most programmers would choose jumping out of a plane without a parachute.  Trust me, testing/debugging is no fun whatsoever.  To avoid such negative feelings, we will learn to develop our programs with the goal that testing and debugging will go as quickly as possible.  Further tutorials will examine this area in more detail.

Deployment
Keep your creation for yourself or give it away to others...this part makes all the hard work worthwhile.  Use the Web to publish your game, play it yourself, give to friends and family—remember, it’s your creation, and at this point finished, so enjoy!
BEGINNING THE DESIGN PHASE
To design a program, we will first model the objects and tasks necessary to keep track of our game.  Our game is a world of data and we will need an organized, efficient way of working with this information.

Data Types
I mentioned storing and retrieving values as one of the things we will be doing a lot of while creating our game.  Before you can store and retrieve a value, you must create a variable that will hold this value.  Before we create a variable, we must tell the computer what type of data this variable will hold.  BlitzBasic supports a few data types we will now learn.

The first data type is an integer.  An integer is simply a whole number like 2, 40 or -7007.  The next data type is a fractional number.  4.3, -8.44 and 1.5 are all fractional, or, if you like big words you can impress friends with, a floating point or real number.  The last data type is a string, or collection of characters used to write things (which is why this is sometimes called a ‘character string’).  “Hello”, “Tank 33” and “Hello, World” are all examples of strings.

In these tutorials, you will rarely use variables by themselves.  Just as you would never stick all your documents in a filing cabinet without first placing them into folders, you will always combine variables into a conceptual entity for organization, clarification and efficiency purposes.
Data Modeling
For our hobby, think of everything that you see as an entity with a collection of attributes you need to track in your game.  The easiest way to understand this is through examples:
· A person is an entity with attributes of age, height and weight.
· A plant is an entity with attributes of color, texture and lifespan.
· A spaceship is an entity with attributes of weapons, energy and shield strength.
As programmers, we create our own unique system for every game we build.  There are many parts in our system we cannot see, but perform a task nonetheless.  For this reason, your entity does not have to be an object, but can also be a concept that performs a task within your game.  The graphic engine - which is provided by BlitzBasic - is a clear example of this type of entity.  Although you cannot go out and put one in the back of your car, it performs a series of tasks vital to your game.  At first, this might seem a little confusing, but will get easier with experience.
A few more examples of the entity concept before we move on:
· Tracker is an entity, and minimum and maximum velocities are its attributes.
· A coordinate is a type, and X and Y are its attributes.

Technically speaking, we refer to an entity as a structure, complex data type or simply a type.  The attributes are variables we discussed previously or another type.  Why do we call entities types?  Because “John” is a specific type of person, the “64” bus is a specific type of bus and the “Santa Maria” is a specific type of ship.

We define our types (entities) as generic descriptions, then later in our code create specific instances of these custom complex types.  For example, with the single instructions for Aunt Jean’s homemade coffee cake (type), we can create an unlimited supply (instances) any time we are hungry.
Another concept to understand is that the attribute of a type can also be another type.  For example: coordinate is a type and X and Y are its attributes.  In other words, “spaceship” is a type, and “position”, which is the coordinate, is one of its attributes.

Your brain must be bursting at this point, so let’s begin our first project using our new knowledge!
PROJECT #1: BREAKOUT
Our first project will be a simple version of the often cloned game of Breakout.  Although we haven’t discussed the design phase in this tutorial, I must mention that a clear idea of what you will be programming is one of the major goals of design.  To accomplish this, please download and play the complete project, which is available from the same site where you downloaded this tutorial.
Our version will be very simple.  It will contain one basic level and no power-ups or other special features.  Another principle of design is never trying to handle a task you cannot complete.  As this is our first game, we need to keep things as simple as possible.  We can and will add many features in later tutorials.

Step 1 - Model Your Game Entities
In this first step, I would like you to find and list on a piece of paper all the visual entities you think are necessary to model in this game
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· 
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.  Next, list all the attributes for each entity that the computer must remember.  
Example:

Entity – Paddle, Attributes – Size, Left Movement, Right Movement, Deflection, etc.
Entity – Walls, Attributes – Size, Deflection, etc.
In our next tutorial we will review this step and learn the syntax necessary to describe our data model in Blitz Basic.  See you in Tutorial #2!


- End -

DEFINITIONS

Data Modeling

(Source: www.webopedia.com)

The analysis of data objects and their relationships to other data objects. Data modeling is often the first step in database design and object-oriented programming as the designers first create a conceptual model of how data items relate to each other. Data modeling involves a progression from conceptual model to logical model to physical schema.

Floating Point Number

(Source: www.webopedia.com)

A real number (that is, a number that can contain a fractional part). The following are floating-point numbers: 

3.0 

-111.5 

½ 

3E-5 

The last example is a computer shorthand for scientific notation. It means 3*10-5 (or 10 to the negative 5th power multiplied by 3). 

In essence, computers are integer machines and are capable of representing real numbers only by using complex codes. The most popular code for representing real numbers is called the IEEE Floating-Point Standard . 

The term floating point is derived from the fact that there is no fixed number of digits before and after the decimal point; that is, the decimal point can float. There are also representations in which the number of digits before and after the decimal point is set, called fixed-point representations. In general, floating-point representations are slower and less accurate than fixed-point representations, but they can handle a larger range of numbers. 

Note that most floating-point numbers a computer can represent are just approximations. One of the challenges in programming with floating-point values is ensuring that the approximations lead to reasonable results. If the programmer is not careful, small discrepancies in the approximations can snowball to the point where the final results become meaningless. 

Because mathematics with floating-point numbers requires a great deal of computing power, many microprocessors come with a chip, called a floating point unit (FPU), specialized for performing floating-point arithmetic. FPUs are also called math coprocessors and numeric coprocessors.

Integer

(Source: www.webopedia.com)

A whole number. The following are integers: 

0 

1 

-125 

144457 

In contrast, the following are not integers: 

5.34 

-1.0 

1.3E4 

"string" 

The first three are floating-point numbers; the last is a character string. 

Integers, floating-point numbers, and character strings constitute the basic data types that most computers support. There are often different sizes of integers available; for example, PCs support short integers, which are 2 bytes, and long integers, which are 4 bytes.
Object-Oriented Programming (OOP)
(Source: www.webopedia.com)

A type of programming in which programmers define not only the data type of a data structure, but also the types of operations (functions) that can be applied to the data structure.  In this way, the data structure becomes an object that includes both data and functions.  In addition, programmers can create relationships between one object and another.  For example, objects can inherit characteristics from other objects.  
One of the principal advantages of object-oriented programming techniques over procedural programming techniques is that they enable programmers to create modules that do not need to be changed when a new type of object is added.  A programmer can simply create a new object that inherits many of its features from existing objects.  This makes object-oriented programs easier to modify. 

To perform object-oriented programming, one needs an object-oriented programming language (OOPL).  Java, C++ and Smalltalk are three of the more popular languages, and there are also object-oriented versions of Pascal.
String, Character

(Source: www.webopedia.com)

A series of characters manipulated as a group. A character string differs from a name in that it does not represent anything -- a name stands for some other object. 

A character string is often specified by enclosing the characters in single or double quotes. For example, WASHINGTON would be a name, but 'WASHINGTON' and "WASHINGTON" would be character strings. 

The length of a character string is usually the number of characters in it. For example, the character string "WASHINGTON" has a length of 10 (the quote marks are not included). Some programs, however, mark the beginning or end of a character string with an invisible character, so the length might actually be one greater than the number of characters.

Vaporware
(Source: www.webopedia.com)

A sarcastic term used to designate software and hardware products that have been announced and advertised but are not yet available.
REFERENCE/SUMMARY
The four phases of program design:

1 - Design

2 - Coding

3 - Testing

4 - Deployment

Coding steps:

1 - Define custom data types 
2 - Declare variables as built-in or custom data types
3 - Set initial variables to starting values

4 - Create main loop

5 - Write subroutines
An entity is made of a collection of attributes.  An entity is also referred to as a structure, type or complex data type.

Attributes are variables that make up entities.  Attributes can also be other entities.

