JavaScript Tutorial: Dice games

Overview

This tutorial covers how to write JavaScript and HTML so that visitors to your site can click a button and see one of 6 possible dice faces randomly appear in a simulation of throwing a single die.  The tutorial then goes on and enhances the basic application in several ways: adding a second die (to make the standard set of dice); showing you how to pre-load the images to improve performance on the Web; implementing the standard dice games of craps.  This tutorial assumes that you understand the tutorial on mouse over image swapping.

This application will make use of the following JavaScript and HTML features:

· script tag 

· function

· var

· Math library functions: Math.random and Math.floor

· img tag with a name attribute

· array variables

· image objects 

· form for output

· if statement

· switch statement

For an example of the basic one-die throw, see newmedia.purchase.edu/~Jeanine/jsexamples.html

Key Design Issues

Task: Generate a value randomly to be used to make one of the 6 die faces appear.

Logic: JavaScript, in common with most other programming systems, has facilities for generating what are termed pseudo-random numbers.  The qualifier 'pseudo' is used because the computer system performs a well-defined procedure but the results appear to be random.  

Solution:  We will use the JavaScript function Math.random that generates a fraction from zero to (just under) one.  We multiply this value by 6 to get a value potentially from zero to just under six.  Lastly, we use the built-in function Math.floor to get the largest integer not bigger than its argument.  This results in one of the six values 0, 1, 2, 3, 4, 5.  It turns out that these values are what we want.  The result of these arithmetic operations will be stored in a variable. A variable is a placeholder for a value. The value may change.  The program code refers to the value by using the variable name.   

Task: Use the value obtained to make the appropriate image appear.

Logic: From the previous tutorial, we know how to set the src of an image to a (possible) new value.  For this application, we need a list of values representing image files and a way to access a specific element on this list using a derived value, not an absolute value.

Solution: We will use a JavaScript array variable. An array variable is a variable that is a set (more properly, a sequence) of values.  In our case, the values will be the names of the image files representing the die faces.  Individual elements of the array variable are indicating using an index value.  The index value will be the result of the arithmetic operations to generate a random value of one of 0, 1, 2, 3, 4, 5.  Index values for arrays start at zero so this works out.

(More tasks will follow for the enhancements to the basic application.)

Implementation

You need to do some preparation work before proceeding.  You need to create or download image files representing the six possible faces of a single die.  They can be either gif or jpg images and you can use any names you wish.  The ones we use below are obvious choices.

From the tutorial on image swaps, you know that you need to name the image tag that your code will change to different images.  This image will not be between an a and /a tags, though we will use an a tag with specification of an event handler.  The code for the body of the HTML document is:

<img src="dice1.gif" name="dieimage">

<br>

<a href="" onClick="dthrow(); return false;">Click to throw single die.</a>

When the visitor clicks on the words "Click to throw a single die.", a function called dthrow will be called.  There is no argument given.  The next action is to return false.  This has the same effects as the previous tutorial.  The false return will prevent reloading the page.

From the previous example, you will anticipate that the function dthrow is defined in the head section of the HTML document within script and /script tags.  This script section will contain something else: an array variable.  The code for the array variable is the following:

var faces = new Array(

 "dice1.gif",

 "dice2.gif",

 "dice3.gif",

 "dice4.gif",

 "dice5.gif",

 "dice6.gif"

);

This sets up faces as a variable that holds (or is) an Array.  In this case, the array is a set of 6 things, each thing being a string that happens to be the name of an image file.  To repeat, the elements of the arrays are character strings, so you need to be sure and include the pairs of quotation marks around each one.  The syntax (punctuation) for the array includes the term new that sets up the Array object.  The list of elements is bracketed by parentheses.  Commas separate the elements.

The next piece of code within the script and /script tags is the definition of the function dthrow.  As indicated when we described the call, this function has no parameter, but the format for functions requires that we indicate that by opening and closing parentheses.  Curly brackets delimit the body of the function.  The function makes use of an internal (also referred to as a local variable) called choice.  

function dthrow() {

var choice;

choice=Math.floor(Math.random()*6);

window.document.dieimage.src=faces[choice];

}

The third line, the one with choice on the left, is called an assignment statement.  The variable choice is set to the value of the results of the operations indicated on the right.  This is also referred to as an expression.  We interpret this expression from the inside out. This means the first step is the call to the Math.random built-in function.  This is a function without arguments, as you can tell from the opening and closing parentheses with nothing in-between.  The next step is to multiply by 6.  Lastly, the Math.floor function is performed.  

The next line is similar to the statement in the last tutorial.  The src attribute of the image named dieimage within the document in the current window is set to something.  What is the something? It is the element of the faces array corresponding to the choice position. Note the use of square brackets to pick out the particular element.

To review, the head section contains with script and /script tags, the definition of an array of names of files called faces and a function called dthrow.  The function uses the array.  The function is called (the term invoked is also used) as part of the event handling specified for the onClick event of an a tag in the body.  The body contains an image tag with a name dieimage.

Try it!  After you have this working, return here to the enhancements.

Preloading images and using two dice

Because you are most likely creating and debugging this application on your own computer, you probably will not notice any delays in the appearance of the different images.  This would not be the case if and when the page is stored on a web server.  Downloading images takes time, dependent on the speed of the connection.  To prevent delays later, we do something called pre-loading of the images.  

Task: Make sure that the images appear quickly and consistently.

Logic: We want to make the browser 'know' to get all the images from the server before anything else happens.  This is called pre-loading.

Solution: We place code in the head section, between the script and /script tags to define Image objects.  This is done using the new command and the Image() constructor function.

In this enhanced version of the application, the faces array will be an array of image objects, not character strings that happen to be the name of image files. This is done with the following code:

 var faces = new Array;

 faces[0] = new Image(50,50);

 faces[0].src = "dice1.gif";

 faces[1] = new Image(50,50);

 faces[1].src = "dice2.gif";

 faces[2] = new Image(50,50);

 faces[2].src = "dice3.gif";

 faces[3] = new Image(50,50);

 faces[3].src = "dice4.gif";

 faces[4] = new Image(50,50);

 faces[4].src = "dice5.gif";

 faces[5] = new Image(50,50);

 faces[5].src = "dice6.gif";

The var statement creates a faces array, but one with no elements in it.  The next several lines create and set the values of the elements.  The term new creates Image objects of a specific size for the elements of the faces array.  The src attribute is set to the values indicated.  This will mean a change in the dthrow function.  Instead of using the choice element of the array, you will need to specify the src attribute (the term property is also used) for the choice element.  

Before describing the function code, let's put in the second die image.  In order to prevent confusion, we will change the name of the original image from dieimage to dieimagea and name the added image dieimageb.  The HTML is:

<img src="dice1.gif" name="dieimagea"> <img src="dice1.gif" name="dieimageb">

<br>

<a href="" onClick="dthrow(); return false;">Click to throw dice.</a>

Notice that we have changed the text within the a and /a tags.  The call to dthrow() remains the same.

To make two randomly generated images appear, we essentially repeat the lines, referring each time to the appropriate image.

function dthrow() {

 var choice;

 choice=Math.floor(Math.random()*6);

 document.dieimagea.src=faces[choice].src;

 choice=Math.floor(Math.random()*6);

 document.dieimageb.src=faces[choice].src;

}

You may ask if this doesn't mean that the faces will be the same?  The answer is that is does not because the value of Math.random is not necessarily the same each time, so the value of choice will not be the same.

Try this!

Dice game of craps

The dice game featured in the play, Guys and Dolls, uses the following set of rules. You throw a pair of dice.  The sum of the face values is what is used for the game.  The state of the game is either first throw or follow up throw.  On a first throw, 7 or 11 wins; 2, 3 or 12 loses.  If none of these situations occur, then the sum of the dice becomes the point or the point value.  The state is now follow up throw.  On a follow up throw, 7 loses and the point value wins.  This situation can be implemented using the JavaScript language features of global variables, if statement and switch statement. 

Task: You need to make the program keep track of its state and also hold, in certain cases, the point value.

Logic: The state-of-the-game defines the situation.  To do this requires variables that do not 'go away' when a function is completed.

Solution: Use JavaScript global variables defined in the head section.

Task: You need to convey information to the player: win or lose, or follow-up throw.

Logic: It is always best in games to display information to the player.  This requires changing the values that the browser displays.

Solution: HTML forms provide a mechanism for doing this, though the name is inappropriate.  The value of any input tag can be changed using the name of the tag and the name of the surrounding form.

Task: Implement the rules of the dice game of craps.

Logic: The appropriate term here is: use programming logic. 

Solution: This is done using an if statement that checks the condition of being a first throw or not (meaning a follow up throw) and also done using a switch statement, JavaScript's version of what is called Select Case in Visual Basic.  

The dice game makes use of an HTML form. The form is used to display the status of the game and the point value.  The input tag values are actually used to output information to the player.

<form name="f">

Status <input name="status" value="" size=25>

<br/>

Point value <input name="point" value="" size=4>

</form>

For example, you will program the setting of the point value by the code:

document.f.point.value = pointvalue;

This sets the value of the input tag named point of the form named f of this document to the value of the variable pointvalue.

The term global variable means that the variables are known and accessible and lasting independent of any function or event handler.  This is necessary because the state and point value need to 'stay around'.  In the head section, within the script and /script tags, outside of the function definition, you need to place the following code:

var firstturn;

 firstturn = true;

var pointvalue;

This sets up the two global variables and sets the one called firstturn to true.  This is necessary because on the very first throw, it will indeed be a first turn. The pointvalue does not need to be set ahead of time.  The dthrow function needs a few additions. The first one is that you need to save the values of the throws of the dice so you can add them up.  Since the values were 0, 1, 2, 3, 4, 5, you need to add 1 to get what we can call the real values.  The first part of dthrow is now:

var choice;

var die1v;

var die2v;

var sum;

choice=Math.floor(Math.random()*6);

die1v = choice+1;

document.dieimagea.src=faces[choice].src;

choice=Math.floor(Math.random()*6);

die2v = choice+1;

document.dieimageb.src=faces[choice].src;

sum = die1v + die2v;

Notice the three new variables (now you can see why we called these local variables in contrast with the ones set up outside of the function).

The next part of the function implements the rules of the game.  Here is what is called pseudo-code or an outline, partially JavaScript and partially English:

If  it is a first turn {

   Based on sum

    Case 7 or Case 11: win

    Case 2, 3, 12: lose

    Default: set up for a follow up throw, saving the point value

}

else {

   case 7: lose, set up for next throw being a first throw

   case pointvalue: win, set up for next throw being a first throw

   anything else: continue (next throw will be a follow up for the same point  value)

}

The code is the following. Notice the curly brackets around the positive part and the negative part of the if and also around each switch.  The break; statement is necessary to jump out of the switch statement.  We used this cascading feature to combine the actions for 7 and 11 and for 2, 3, and 12.

if (firstturn) {

 document.f.point.value = "";

 switch (sum) {

  case 7:

  case 11:

    document.f.status.value = "You win!";

    break;

  case 2:

  case 3:

  case 12:

    document.f.status.value = "You lose.";

    break;

  default:

    firstturn = false;

    pointvalue = sum;

    document.f.point.value = pointvalue;

    document.f.status.value ="Throw again for your point.";

  }

}

else {

  switch (sum) {

  case 7:

    document.f.status.value = "You lose.";

    firstturn = true;

    break;

  case pointvalue:

    document.f.status.value = "You win.";

    firstturn = true;

  }

 }

There is one more closing curly bracket for closing the function definition.

That's it. One word of advice: if your program does not work (and it probably won't the first time), check the punctuation (opening and closing of tags, quotation marks, curly brackets) and check the names.  If you still do not see a problem, type javascript: in the location field on the toolbar. You may see a log of errors.  

