Programming Games: Introductory notes

Here are some general comments on programming.  This is rather tricky to do because one of the critical facts about programming is that the details matter.   However, it is to be hoped that some general conceptual background will help you.  Furthermore, in this course, we will be working in two different systems and you may go on to work in still others, especially if you want to build games.  These notes introduce some of the common terminology of programming.  It should be noted that some computer scientists would take issue with some of the generalizations I make.  

Do not expect to understand fully every point made here.  It is intended as an introduction.
Programming refers to specifying what you want your computer application to do by writing in one of a number of specific computer languages.  Two of the most common programming languages in use are c++ and Java.  A significant number of applications still in active use today were written in Cobol, one of the first programming languages.  In this course, we will use HTML with JavaScript and Flash with ActionScript, modeled after JavaScript.  JavaScript is not Java, but has some similarities in syntax.  Syntax refers to the use of notation and symbols in a computer language.
When you program, what you produce is called code or source code.  The file is sometimes called the source file.  A distinction often is made between languages in which the source code, that is, what you wrote, is translated all at once into another form, which is later run and languages in which the code is stored more or less as you wrote it and translated statement by statement as needed.  The term for the first translation process is compilation and the second interpretation.  You cannot examine the code of a compiled program.  Interpreted languages are sometimes called scripting languages in contrast to 'full' programming languages.  JavaScript and ActionScript are scripting languages.  The terms run, invoke, and execute are all used for  that stage when you make the code work.  In the case of ActionScript, Flash has a way of testing a movie (what you make in Flash is called a movie. It can contain other movies) as well as publishing a movie. A published Flash movie is like a compiled program.  The file type is .swf as opposed to .fla, the file type of a flash project during the building phase.
Common features of computer languages are values, datatype, variables, operations, statements, arrays, functions, and event handling.  Examples of values are the number 10 and the character string 'Purchase'.  The datatype for these two examples are integer and character string (frequently shortened to string) respectively.  The character string '10', that is, the character for the numeral 1 followed by the character for the numeral 0 is a different value than the number 10.   Values can be more complex than numbers and characters.  Arrays are sets of values with the individual elements accessed by an index number or a value such as a name.  Objects, also known as object instances, refer to data and code packaged together.  Accept this brief comment now.  We will talk about arrays and objects later. Values can be written directly in your code.  A variable is a way of associating a name with a value.  The value can change, hence the name variable. JavaScript code could have something like
var school;

This statement establishes that the name school can be used in your code.  Another form of the var statement is
var school ='Purchase';

Similarly, you can have the statements

var starting_year = 2000;

var duration;

var ending_year;

In the code, you could have these statements:

duration = 2;

ending_year = starting_year + duration;
These are examples of assignment statements, the most common type of statement in computer languages.  The first statement sets the value of the variable duration to the constant 2.  The second statement does several things: determines the current value of the variable starting_year, determines the current value of the variable duration,  decides that operation is indicated by the plus sign from the datatype of the operands starting_year and duration, performs that operation, presumably arithmetic addition, take the result and makes it the new value of the variable ending_year.  
Other statement types exist in computer languages and often involving combining statements.  The if statement involves testing a condition and, depending on the result, executing a specified set of statements.  There are if statements and if/else statements. Another type of compound statement is the switch statement that allows you to specify actions for different cases.  These statements allow you to write a program that does different things depending on different conditions.  A group of statements can be repeated using various types of looping compound statements.  One type, common to JavaScript and ActionScript is the for loop.  The for loop has a complex header, for example:
 for (i=0; i<=limit; i++)  {

…body of the loop

}

This compound statement makes use of what is terms a looping variable: the i. The structure means: start off with i set to 0 and increment i by 1 (this is the meaning of the ++ operator) each time.  If the value of i is less than or equal to the value held by the variable limit, execute the statements between the opening and closing brackets, what is called the body of the loop. These statements may include use of the looping variable.

Much of programming involves considering sets of values.  Most programming languages support something called arrays.  An array is a set of values.  The individual elements of the array can be accessed using an index value.  Samples of statement with arrays are
var grades = new Array();

grades = [78, 96, 93, 84, 65];

studentgrade = grades[studentnum];

This next piece of code computes the average of the values in the grades array.  We will go over this in class. This is just to give you the flavor of what coding is.

sum =0;

for (i=0;i<grades.length; i++){

  sum =+grades[i];

}

average = sum/grades.length;

Computer languages typically support the notion of a function, sometimes called procedure or subroutine. A function specification defines a set of statements that can be invoked by the function name.  Functions are used to save you the time of repeating a set of statements.  A general rule-of-thumb in programming is to divide big tasks into small tasks.  Functions can help with this.  
Sometimes function calls are in the middle of statements and sometimes function calls are statements by themselves.  In some languages, the term function is reserved for procedures that return a value and can be used in an expression.  This is the case for these two statements, which show calls to setInterval, Math.random and Math.floor:

tid = setInterval("change();" 500);

throw = Math.floor(1+Math.random()*6);

The term subroutine is used for procedures that do not generate and return a value.  They are called for what they do, sometimes called their 'side effects'.  See the document.write statement below. We will use the term function for both situations because that is the terminology used in JavaScript and ActionScript.
Some programming languages have a construct called objects.  Objects are instances of specific classes.  Objects hold data (called properties) and functions (called methods). A programming language can have its own built-in objects and also allows you to define your own objects.  As is the case with functions, objects are a way of extended the language for your application.  In the code above, length is a property of the array object grades.
A distinction is sometimes made between a programming environment and a computer language.  Some would say (but some would differ) that you will be using JavaScript in the environment of browsers and HTML and ActionScript, very much like JavaScript, in the environment of Flash.  In the HTML and JavaScript situation, our code will make reference to the Document Object Model (DOM), which specifies how to access and change things in the HTML document.  An example is

document.write("Today is " + Date());

which uses the write method of the document object to write out a string to the HTML page.

In the Flash situation, our code will create and make reference to Flash symbols such as movies, graphics, and buttons.  If card is the name of an instance of a movie clip, then

card.duplicateMovieClip("card1",1);

makes a copy of the card instance and gives it the name "card1". The 1 parameter indicates the level of the movie clip.  There can be only one clip per level. 
Modern computer languages provide features for what is termed event driven programming.  You identify an event, a situation that the computer system can detect, and specify how it is to be handled by indicating statements, possibly a function call, to be executed if and when the event occurs.  An event can be the player clicking on a button or a set period of time passing.  Event driven programming is a major component of building games.  
Computer programming languages have things in common with what are termed natural languages such as English but plenty that is different.  Computer languages do have statements similar to the sentences of natural languages.  Arrangements of values, variables and operators are referred to as expressions.  Statements in computer languages contain symbols or notation in them; statements in natural languages have punctuation. Statements can be syntactically correct or incorrect just as statements in English can be grammatically correct or incorrect.  A big difference is that if you say something to someone (or write something) in English that is not quite grammatically correct, there is still a good chance that your listener will understand it.  With computer languages, a single syntactic error, no matter how minor, makes the whole program inoperative.  The good news is that the computer system often (but not always) indicates where the syntactic error is.  In all cases, the computer system is infinitely patient for you to try your program again.  

It often happens that people who view themselves as quite capable with respect to computer applications such as e-mail or drawing programs are surprised that programming is as challenging as it is.  They wonder why their skills do not carry over.  There are many answers.  
First of all, programming is different than using an application such as e-mail or drawing.  Each of these has its own challenges.  After all, you need to compose the content of e-mail and you need to create a drawing and/or manipulate an image to achieve your goals and these can be substantial tasks.  A difference between drawing using Photo Shop and programming is that you can see your incomplete, imperfect drawing and your programming may not show anything if there are errors.  As someone who never managed to learn a second natural language very well, I do not think programming is as difficult as becoming fluent in another language, but the more important point is that it is different.  
Secondly, programming requires you to formulate a logical sequence of steps to achieve a purpose.  The steps are in a distinct language.  You need to learn how to define the logic.  This often requires you to postpone working on everything to focus on working on each step.  
Thirdly, you may not be giving yourself enough time.  When you use a drawing program, you make small changes without even thinking about it.  It often will be the case that your program or application (or HTML/JavaScript file or Flash movie) does not work the first time you try it.  Keep working!  You can make steady progress, especially if you divide the work up into subtasks.  You also need to pay attention to details.  The programming environment will help you find some errors, though not all errors.  This may not be welcome news, but the sad fact is that even experienced programmers make errors that are not caught until after a product is sold. 
In this course, you will produce the logic and design the interfaces for games, simple games first and then games of your own design.  
