Optimising the Sprite Design
The design of the saucer is coming on OK.  So far we have the following…
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The problem is that we are in danger of creating spaghetti code which is going to be hard to maintain.

Look at the code we have…

//create the constructor for the class saucer
function Saucer() {

    //initialisation code will go here
    //create private variables for the x and y coordinates
    var x = 200,

        y = 200

    //create the draw function to give us the draw method
    //it accepts one parameter which is the context from the canvas it is drawn on
    Saucer.prototype.draw = function (context) {

        //save the state of the drawing context before we change it
        context.save();

        //set the coordinates of the drawing area of the new shape to x and y
        context.translate(x, y);

        //start the line (path)
        context.beginPath();

        context.fillStyle = "#d3d3d3";

        context.moveTo(30, 12);

        context.lineTo(80, 12);

        context.lineTo(80, 10);

        context.lineTo(70, 0);

        context.lineTo(30, -10);

        context.lineTo(23, -20);

        context.lineTo(-23, -20);

        context.lineTo(-30, -10);

        context.lineTo(-70, 0);

        context.lineTo(-80, 10);

        context.lineTo(-80, 12);

        context.lineTo(-30, 12);

        context.lineTo(-30, 20);

        context.lineTo(30, 20);

        //close the path
        context.closePath();

        context.fill();

        //go ahead and draw the line
        context.stroke();

        //middle landing globe
        context.beginPath();

        context.fillStyle = "#ffff00";

        context.moveTo(-13, 12);

        context.quadraticCurveTo(0, 33, 13, 12);

        context.fill();

        context.stroke();

        //right landing globe
        context.beginPath();

        context.fillStyle = "#ffff00";

        context.moveTo(32, 12);

        context.quadraticCurveTo(50, 33, 63, 12);

        context.fill();

        context.stroke();

        //left landing globe
        context.beginPath();

        context.fillStyle = "#ffff00";

        context.moveTo(-63, 12);

        context.quadraticCurveTo(-50, 33, -32, 12);

        context.fill();

        context.stroke();

        //draw window 1
        context.beginPath();

        context.fillStyle = "#ffffff";

        //x, y, radius, start_angle, end_angle, anti-clockwise
        context.arc(-20, -12, 3, 0, (Math.PI * 2));

        context.fill();

        context.stroke();

        //draw window 2
        context.beginPath();

        context.fillStyle = "#ffffff";

        //x, y, radius, start_angle, end_angle, anti-clockwise
        context.arc(-10, -12, 3, 0, (Math.PI * 2));

        context.fill();

        context.stroke();

        //draw window 3
        context.beginPath();

        context.fillStyle = "#ffffff";

        //x, y, radius, start_angle, end_angle, anti-clockwise
        context.arc(0, -12, 3, 0, (Math.PI * 2));

        context.fill();

        context.stroke();

        //draw window 4
        context.beginPath();

        context.fillStyle = "#ffffff";

        //x, y, radius, start_angle, end_angle, anti-clockwise
        context.arc(10, -12, 3, 0, (Math.PI * 2));

        context.fill();

        context.stroke();

        //draw window 5
        context.beginPath();

        context.fillStyle = "#ffffff";

        //x, y, radius, start_angle, end_angle, anti-clockwise
        context.arc(20, -12, 3, 0, (Math.PI * 2));

        context.fill();

        context.stroke();

        //restore the state of the context to what it was before our drawing
        context.restore();

    }

}
Especially note the code that draws the windows…

        //draw window 1
        context.beginPath();

        context.fillStyle = "#ffffff";

        //x, y, radius, start_angle, end_angle, anti-clockwise
        context.arc(-20, -12, 3, 0, (Math.PI * 2));

        context.fill();

        context.stroke();

        //draw window 2
        context.beginPath();

        context.fillStyle = "#ffffff";

        //x, y, radius, start_angle, end_angle, anti-clockwise
        context.arc(-10, -12, 3, 0, (Math.PI * 2));

        context.fill();

        context.stroke();

        //draw window 3
        context.beginPath();

        context.fillStyle = "#ffffff";

        //x, y, radius, start_angle, end_angle, anti-clockwise
        context.arc(0, -12, 3, 0, (Math.PI * 2));

        context.fill();

        context.stroke();

        //draw window 4
        context.beginPath();

        context.fillStyle = "#ffffff";

        //x, y, radius, start_angle, end_angle, anti-clockwise
        context.arc(10, -12, 3, 0, (Math.PI * 2));

        context.fill();

        context.stroke();

        //draw window 5
        context.beginPath();

        context.fillStyle = "#ffffff";

        //x, y, radius, start_angle, end_angle, anti-clockwise
        context.arc(20, -12, 3, 0, (Math.PI * 2));

        context.fill();

        context.stroke();
And the code that draws the landing globes…

        //middle landing globe
        context.beginPath();

        context.fillStyle = "#ffff00";

        context.moveTo(-13, 12);

        context.quadraticCurveTo(0, 33, 13, 12);

        context.fill();

        context.stroke();

        //right landing globe
        context.beginPath();

        context.fillStyle = "#ffff00";

        context.moveTo(32, 12);

        context.quadraticCurveTo(50, 33, 63, 12);

        context.fill();

        context.stroke();

        //left landing globe
        context.beginPath();

        context.fillStyle = "#ffff00";

        context.moveTo(-63, 12);

        context.quadraticCurveTo(-50, 33, -32, 12);

        context.fill();

        context.stroke();
In both cases there is a lot of duplicate code that needs optimising.  The problem is that if we want to change the colour of the windows we will need to apply the same change five times.  This also opens up our code to making accidental errors which will be hard to find with such a lot of duplication.

The way to get around this is to create suitable functions within the sprite’s constructor that are dedicated to drawing a particular part of the sprite.

So for example we will create a single function that draws any windows.

By passing data to this function via its parameters we will then be able to draw the window where ever we want to.
At the end of the class file add a new function like so…
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Notice the parameters we are passing to the function to draw the window.

· context

The area we are drawing on

· xposn

x coordinate for the window

· yposn

y coordinate for the window

· colour

the colour for the window

Now cut the code for the window 5 and place it inside this function.

    function Window(context, xposn, yposn, colour)

    {

        context.beginPath();

        context.fillStyle = "#ffffff";

        //x, y, radius, start_angle, end_angle, anti-clockwise
        context.arc(20, -12, 3, 0, (Math.PI * 2));

        context.fill();

        context.stroke();

    }
View the sprite and you will see that there is a window missing…
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To fix this we will need to place a call to our new function where the code for window 5 used to be like so…

[image: image4.png]//draw window 5
uindow(context, 20, -12, "SFFFFFFT);

I

Ilrestore the state of the context to what it was before our drawing
context.restore();

i

Function Window(context, xposn, yposn, colour)
{
context.beginPath();
context.fillStyle = "$FFFFFFT;
I1%, y, radius, start_angle, end_angle, anti
context.arc(20, -12, 3, @, (Math.PI * 2));
context.fi11();
context.stroke();





We should get window 5 back again…
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What we want to do is change the design of this function so that it doesn’t just draw the fifth window it can draw any of them.

The following code will do this…

    function Window(context, xposn, yposn, colour)

    {

        context.beginPath();

        context.fillStyle = colour;

        //x, y, radius, start_angle, end_angle, anti-clockwise
        context.arc(xposn, yposn, 3, 0, (Math.PI * 2));

        context.fill();

        context.stroke();

    }
To call the function we would do the following providing the context, x and y coordinates plus a colour for the window.

        //draw window 5
        Window(context, 20, -12, "#ffffff");
By doing this for all of the windows the code becomes a lot cleaner like so…
        //draw window 1
        Window(context, -20, -12, "#ffffff");

        //draw window 2
        Window(context, -10, -12, "#ffffff");

        //draw window 3
        Window(context, 0, -12, "#ffffff");

        //draw window 4
        Window(context, 10, -12, "#ffffff");

        //draw window 5
        Window(context, 20, -12, "#ffffff");
We could optimise the code even further with an additional function like so…
        DrawWindows(context, "#ffffff");

        function DrawWindows(context, colour) {

            //draw window 1
            Window(context, -20, -12, colour);

            //draw window 2
            Window(context, -10, -12, colour);

            //draw window 3
            Window(context, 0, -12, colour);

            //draw window 4
            Window(context, 10, -12, colour);

            //draw window 5
            Window(context, 20, -12, colour);

        }

    function Window(xposn, yposn, colour)

    {

        //start the path
        context.beginPath();

        //set the fill colour
        context.fillStyle = colour;

        //draw the window
        context.arc(xposn, yposn, 3, 0, Math.PI * 2);

        //fill the window
        context.fill();

        //draw the window
        context.stroke();

    }
Now we are only specifying the colour once.
So if we want to change the colour for all of the windows we just change…

DrawWindows(context, "#ffffff");
To say

DrawWindows(context, "#ff0000");
Or we can do something far more interesting with the following code…

//create the constructor for the class saucer
function Saucer() {

    //initialisation code will go here
    //create private variables for the x and y coordinates
    var x = 200,

        y = 200,

        RedWindow = 1;

    //create the draw function to give us the draw method
    //it accepts one parameter which is the context from the canvas it is drawn on
    Saucer.prototype.draw = function (context) {

        //save the state of the drawing context before we change it
        context.save();

        //set the coordinates of the drawing area of the new shape to x and y
        context.translate(x, y);

        //start the line (path)
        context.beginPath();

        context.fillStyle = "#d3d3d3";

        context.moveTo(30, 12);

        context.lineTo(80, 12);

        context.lineTo(80, 10);

        context.lineTo(70, 0);

        context.lineTo(30, -10);

        context.lineTo(23, -20);

        context.lineTo(-23, -20);

        context.lineTo(-30, -10);

        context.lineTo(-70, 0);

        context.lineTo(-80, 10);

        context.lineTo(-80, 12);

        context.lineTo(-30, 12);

        context.lineTo(-30, 20);

        context.lineTo(30, 20);

        //close the path
        context.closePath();

        context.fill();

        //go ahead and draw the line
        context.stroke();

        //middle landing globe
        context.beginPath();

        context.fillStyle = "#ffff00";

        context.moveTo(-13, 12);

        context.quadraticCurveTo(0, 33, 13, 12);

        context.fill();

        context.stroke();

        //right landing globe
        context.beginPath();

        context.fillStyle = "#ffff00";

        context.moveTo(32, 12);

        context.quadraticCurveTo(50, 33, 63, 12);

        context.fill();

        context.stroke();

        //left landing globe
        context.beginPath();

        context.fillStyle = "#ffff00";

        context.moveTo(-63, 12);

        context.quadraticCurveTo(-50, 33, -32, 12);

        context.fill();

        context.stroke();

        DrawWindows(context);

        //restore the state of the context to what it was before our drawing
        context.restore();

    }

        function DrawWindows(context) {

            //var for the offset of the window to be drawn
            var XOffset = -20,

                //var for loop counter to indicate which window we are drawing
                WindowNo = 1,

                //var to store the colour to use
                Colour = "";

            //loop through each window
            while (WindowNo != 6) {

                //if the red window is being drawn then set the colour to red
                if (WindowNo == RedWindow) {

                    //set colour to red
                    Colour = "#ff0000";

                }

                else {

                    //set colour to white
                    Colour = "#ffffff";

                }

                //draw the window
                Window(context, XOffset, -12, Colour);

                //point at the next window
                WindowNo++;

                //work out the position of the next window
                XOffset = XOffset + 10;

            }

            //chage the red window to the next one
            RedWindow = RedWindow + .25;

            //if the red window is 6 thats too many
            if (RedWindow == 6) {

                //set it back to 1
                RedWindow = 1;

            }

        }

    function Window(context, xposn, yposn, colour) {

        context.beginPath();

        context.fillStyle = colour;

        //x, y, radius, start_angle, end_angle, anti-clockwise
        context.arc(xposn, yposn, 3, 0, (Math.PI * 2));

        context.fill();

        context.stroke();

    }

}

The same optimisation is also required for the landing globes.
Look at the following function…

    function Globe(context, xposn, yposn, colour) {

        //begin the path
        context.beginPath();

        //set the fill colour
        context.fillStyle = colour;

        //move to the position to start the globe
        context.moveTo(xposn, yposn);

        //draw the curve from that position to +30px passing toward x+13, y+20
        context.quadraticCurveTo(xposn + 13, yposn + 20, xposn + 30, yposn);

        //fill the globe
        context.fill();

        //draw the globe
        context.stroke();

    }
Here is the code that uses this new function…
//create the constructor for the class saucer
function Saucer() {

    //initialisation code will go here
    //create private variables for the x and y coordinates
    var x = 200,

        y = 200,

        RedWindow = 1;

    //create the draw function to give us the draw method
    //it accepts one parameter which is the context from the canvas it is drawn on
    Saucer.prototype.draw = function (context) {

        //save the state of the drawing context before we change it
        context.save();

        //set the coordinates of the drawing area of the new shape to x and y
        context.translate(x, y);

        //start the line (path)
        context.beginPath();

        context.fillStyle = "#d3d3d3";

        context.moveTo(30, 12);

        context.lineTo(80, 12);

        context.lineTo(80, 10);

        context.lineTo(70, 0);

        context.lineTo(30, -10);

        context.lineTo(23, -20);

        context.lineTo(-23, -20);

        context.lineTo(-30, -10);

        context.lineTo(-70, 0);

        context.lineTo(-80, 10);

        context.lineTo(-80, 12);

        context.lineTo(-30, 12);

        context.lineTo(-30, 20);

        context.lineTo(30, 20);

        //close the path
        context.closePath();

        context.fill();

        //go ahead and draw the line
        context.stroke();

        DrawWindows(context);

        DrawGlobes(context);

        //restore the state of the context to what it was before our drawing
        context.restore();

    }

        function DrawGlobes(context) {

            //middle landing globe
            Globe(context, -14, 12, "#ffff00");

            //right landing globe
            Globe(context, 32, 12, "#ffff00");

            //left landing globe
            Globe(context, -63, 12, "#ffff00");

        }

        function DrawWindows(context) {

            //var for the offset of the window to be drawn
            var XOffset = -20,

                //var for loop counter to indicate which window we are drawing
                WindowNo = 1,

                //var to store the colour to use
                Colour = "";

            //loop through each window
            while (WindowNo != 6) {

                //if the red window is being drawn then set the colour to red
                if (WindowNo == RedWindow) {

                    //set colour to red
                    Colour = "#ff0000";

                }

                else {

                    //set colour to white
                    Colour = "#ffffff";

                }

                //draw the window
                Window(context, XOffset, -12, Colour);

                //point at the next window
                WindowNo++;

                //work out the position of the next window
                XOffset = XOffset + 10;

            }

            //chage the red window to the next one
            RedWindow = RedWindow + .25;

            //if the red window is 6 thats too many
            if (RedWindow == 6) {

                //set it back to 1
                RedWindow = 1;

            }

        }

    function Window(context, xposn, yposn, colour) {

        context.beginPath();

        context.fillStyle = colour;

        //x, y, radius, start_angle, end_angle, anti-clockwise
        context.arc(xposn, yposn, 3, 0, (Math.PI * 2));

        context.fill();

        context.stroke();

    }

    function Globe(context, xposn, yposn, colour) {

        //begin the path
        context.beginPath();

        //set the fill colour
        context.fillStyle = colour;

        //move to the position to start the globe
        context.moveTo(xposn, yposn);

        //draw the curve from that position to +30px passing toward x+13, y+20
        context.quadraticCurveTo(xposn + 13, yposn + 20, xposn + 30, yposn);

        //fill the globe
        context.fill();

        //draw the globe
        context.stroke();

    }

}

We are now in the position to do something rather more interesting…
//create the constructor for the class saucer
function Saucer() {

    //initialisation code will go here
    //create private variables for the x and y coordinates
    var x = 200,

        y = 200,

        RedWindow = 1,

        GlobeYellow = 1;

    //create the draw function to give us the draw method
    //it accepts one parameter which is the context from the canvas it is drawn on
    Saucer.prototype.draw = function (context) {

        //save the state of the drawing context before we change it
        context.save();

        //set the coordinates of the drawing area of the new shape to x and y
        context.translate(x, y);

        //start the line (path)
        context.beginPath();

        context.fillStyle = "#d3d3d3";

        context.moveTo(30, 12);

        context.lineTo(80, 12);

        context.lineTo(80, 10);

        context.lineTo(70, 0);

        context.lineTo(30, -10);

        context.lineTo(23, -20);

        context.lineTo(-23, -20);

        context.lineTo(-30, -10);

        context.lineTo(-70, 0);

        context.lineTo(-80, 10);

        context.lineTo(-80, 12);

        context.lineTo(-30, 12);

        context.lineTo(-30, 20);

        context.lineTo(30, 20);

        //close the path
        context.closePath();

        context.fill();

        //go ahead and draw the line
        context.stroke();

        DrawWindows(context);

        DrawGlobes(context);

        //restore the state of the context to what it was before our drawing
        context.restore();

    }

        function DrawGlobes(context) {

            //var to store the colour of the globe
            var colour = "";

            //if the value of GlobeYellow is less than 50
            if (GlobeYellow < 50) {

                //set the colour to yellow
                colour = "#ffff00";

            }

            else {

                //otherwise set it to red
                colour = "#ff0000";

            }

            //middle landing globe
            Globe(context, -14, 12, colour);

            //right landing globe
            Globe(context,32, 12, colour);

            //left landing globe
            Globe(context, -63, 12, colour);

            //increase the value of globe yellow (The larger the increment the faster the flashing effect)
            GlobeYellow += 1;

            //if globe yellow is more than 100 
            if (GlobeYellow > 100) {

                //set it back to 1
                GlobeYellow = 1;

            }

        }

        function DrawWindows(context) {

            //var for the offset of the window to be drawn
            var XOffset = -20,

                //var for loop counter to indicate which window we are drawing
                WindowNo = 1,

                //var to store the colour to use
                Colour = "";

            //loop through each window
            while (WindowNo != 6) {

                //if the red window is being drawn then set the colour to red
                if (WindowNo == RedWindow) {

                    //set colour to red
                    Colour = "#ff0000";

                }

                else {

                    //set colour to white
                    Colour = "#ffffff";

                }

                //draw the window
                Window(context, XOffset, -12, Colour);

                //point at the next window
                WindowNo++;

                //work out the position of the next window
                XOffset = XOffset + 10;

            }

            //chage the red window to the next one
            RedWindow = RedWindow + .25;

            //if the red window is 6 thats too many
            if (RedWindow == 6) {

                //set it back to 1
                RedWindow = 1;

            }

        }

    function Window(context, xposn, yposn, colour) {

        context.beginPath();

        context.fillStyle = colour;

        //x, y, radius, start_angle, end_angle, anti-clockwise
        context.arc(xposn, yposn, 3, 0, (Math.PI * 2));

        context.fill();

        context.stroke();

    }

    function Globe(context, xposn, yposn, colour) {

        //begin the path
        context.beginPath();

        //set the fill colour
        context.fillStyle = colour;

        //move to the position to start the globe
        context.moveTo(xposn, yposn);

        //draw the curve from that position to +30px passing toward x+13, y+20
        context.quadraticCurveTo(xposn + 13, yposn + 20, xposn + 30, yposn);

        //fill the globe
        context.fill();

        //draw the globe
        context.stroke();

    }

}

The saucer should now have flashing windows and landing globes.
