Game tutorial "Pong"
Begin with some program structure

Let's start with the basics. LGE uses a subset of C, which means that any program must have an entry point main(). The entry point is the place from which the program starts to run. 
Here is the basic anatomy of an espLGE game:
.

// global variables
void init(){
    // the code at this location will be executed only once when the game starts.
}


void step(){
    // code in this place will execute each frame
}


void draw(){
    // this is where all objects are drawn
    delayredraw(); // waiting for frame drawing
}


void main(){ // required function for any program, execution starts with it
    init();
    while(1){ // infinite loop
        step();
        draw();
    }
}

The code is divided into 4 parts:
· The init function is called once, when the game starts. It’s will setup all needed to be able to launch the game.
Sometimes it’s can be splited in two parts: init and newLevel because newLevel will have to setup some things each time you pass to a new level.

· The step function will be executing each frame you draw. It’s will calculate all the change to do between 2 displayed pictures.

· The draw function is in charge to display all on the screen after that they have been calculated. Doing this avoid having blinking elements for example.

· We already shown the last: main wich s the entry point of your program. The program start here and for a game we place the call of the init function and an infinite loop to let the program running with the 2 other functions: step and draw. So they will be executed until you quit game.

This organization isn’t mandatory but it’s works fine for a game. So additional step can be added but it’s the easiest classic structure for a game.

You can execute this code. It’s only a structure so nothing happens and it’s fine… 


Drawing a square on the screen where we want

Our game will be displayed on the screen, the size of 128x128 pixels. The esp8266 microcontroller can work with different LCD screens, and on large screens the image will be scaled. These screens can display up to 65 thousand colors, but the microcontroller has a small memory capacity. Because of this, it was necessary to limit the ability of the game engine to use 16 colors for background and 15 colors for sprites at the same time (+ 1 color for transparent areas). When drawing sprites and images, the position in which the upper left corner will be located.

[image: ]
Coordinates on the espLGE screen, just like all other screens, have their origin in the upper left corner, the Y values get bigger when you move downwards, and the X values grow when moving to the right.

All that we want at this point is to draw a square from the middle height of the screen at the left. So half height is 63 (the first line is 0…) and the horizontal left value will be 0
[image: ]
To draw a square, we use the function:

void fillrect(int x1, int y1, int x2, int y2);

fillrect will draw a filled rectangle on the screen between the coordinates 
[x1, y1] and [x2, y2].

So try it now. Use the last maked structure and add the instruction in it to draw a square with x1 = 0, y1 = 63, x2 = 2, y2 = 65
The solution is given below but try to do it by yourself.

Solution:

int x1 = 0;
int y1 = 63;
int x2 = 2;
int y2 = 65;

void init(){
    // the code at this location will be executed only once when the game starts.
}

void step(){
    // code in this place will execute each frame
}

void draw(){
    // this is where all objects are drawn
    fillrect(x1, y1, x2, y2);
    delayredraw(); // waiting for frame drawing
}

void main(){ // required function for any program, execution starts with it
    init();
    while(1){ // infinite loop
        step();
        draw();
    }
}

This is one solution, many solutions exist, on another fine solution could be to organize code like this: 

// Global variables
int x1;
int y1;
int x2;
int y2;

void init(){
 x1 = 0;
 y1 = 63;
 x2 = 2;
 y2 = 65;

void draw(){
    fillrect(x1, y1, x2, y2);
    delayredraw(); 
}

void main(){ 
    init();
    while(1){
        draw();
    }
}

The function step has been removed as it was not used and the initial values of the variables have been set in init function. It’s some recipes and of course, you can adapt them and use them as you want and as you find it the more logical.
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Bouncing all over the place

So I last chapter, we have drawn a square, il was like that that programmer draw the ball before, but now, we can easily use a circle in place of it for that we should just use another instruction: 
[image: ]void fillcircle(int x1, int y1, int radius)

So we can change it in the last program. As, x1 and y1 are in the center of the ball, to have a circle looking like a circle, it’s better to have a radius of 2 else…. Circle is something with undefined form. if we want , that the circle touch the left border, we’ll have to use x1=2, y1=64, radius = 2
So program is:
// Global variables
int x1;
int y1;
int radius;

void init(){
 x1 = 2;
 y1 = 64;
 radius = 2;
}

void draw(){
    fillcircle(x1, y1, radius);
    delayredraw(); 
}

void main(){ 
    init();
    while(1){
        draw();
    }
}
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Yes, the ball is here, now we want that it’s moves from left to right.
For that we’ll add a loop to move each frame the ball a few to the left. We’ll fix a step to add between each frame. We can fix how many time the loop is shown in one second with command : setframerate(40); it’s will set the number of screen displayed to 40 each second.  
So if we want that the ball go 40 pixels to the left, we’ll add 1 to x1 each time that the step function is called.
A problem: the ball will never stop !!
We’ll stop it when it’s reached the right border. For that we’ll test x1 value and increment it only if it’s less than right border – radius, so 127 – 2 => 125
We can write it in number in the code but if the program gets bigger, if this value is used many times, you will have to change it in all place used.
Same left border is easy to write, it’s 0 + radius but if we want only use in a part of the screen or keep a border, we’ll have to change in all place we wrote it. So, we’ll add another variable to keep it.
A problem: if you draw the ball each time, you’ll not have a ball going to the right but a line drawed step by step from the left border to the right border.To avoid it: add the clearscreen() instruction at the beginning of the draw function => the screen will be drawn from scratch each time and then, your eyes will show some dots looking like a ball going from left to right. 
Try to do it by yourself if you successes or not, when ready, continue to read and try the solution below:
 // Global variables
int x1;
int y1;
int radius = 2;
int speed;
int leftBorder = radius;
int rightBorder = 127 - radius;

void init(){
 x1 = leftBorder; 
 y1 = 64;
 speed = 1;
}

void step(){
	if(x1 < rightBorder) x1 = x1 + speed;
}

void draw(){
	clearscreen();
    	fillcircle(x1, y1, radius);
   	delayredraw(); 
}

void main(){ 
    init();
    while(1){
step();
draw();
    }
}
Now try to think to let go first to the right until it reach right border, then that the ball change of direction to return to the left until the ball reach the left border and then loop to the right to have the ball bouncing to infinite (or that you stop the program)
Don’t read solution too quick. Ok, done ?  Yes ? Then you can read the solution now. It’s the solution I give but there is not one only solution, there are good solutions, working solutions and don’t working solutions. If you have success, it’s great. Else make some tries, you can do it !
Another thing : time is money for test (and for fun, i’ll fix speed to 3 to wait less that ball reach one of the screen limit => the bal lis quickest and it’s funny (for me) )

Solution :
// Global variables
int x1;
int y1;
int radius = 2;
int speed;
int leftBorder = radius;
int rightBorder = 127 - radius;

void init(){
 x1 = leftBorder; 
 y1 = 64;
 speed = 3;
}

void step(){
	if (speed > 0) {
		if(x1 < rightBorder) {
			x1 = x1 + speed;
		} else {
			speed = 0 - speed;
		}
	} else {
		if(x1 > leftBorder){ 
			x1 = x1 + speed;
		} else {
			speed = 0 - speed;
		}
	}		
}

void draw(){
	clearscreen();
    fillcircle(x1, y1, radius);
    delayredraw(); 
}

void main(){ 
    init();
    while(1){
	    step();
        draw();
    }
}

OK, you have understood the solution? 
Really ?  OK, so try to make the ball moving in diagonal and bouncing each time it’s reach one of the limits of the screen.
I have shown in last solution how to use one if in another.
Another great thing for the tests is to use parentheses, and logical operators…
What is it ? it’s let make some logical conditions.
For example you can test if a condition is true or another one is true to make something
For that you use the logical OR but it’s written ||
If((A==0) || (B==1)) => That means if A value is 0 or B value = 1 then condition is true and you can do that you have to do …
Another very usefull logical operator is AND (Written &&). The condition is true if both value are true.
If((A==0) && (B==1)) => That means if A value is 0 and B value = 1 condition is true so do that you have to do …
If we use that in last solution we can change the step function like:
void step(){
	if (((speed > 0) && (x1 < rightBorder)) || ((speed < 0) && (x1 > leftBorder))) {
		x1 = x1 + speed;
	} else {
		speed = 0 - speed;
	}
}

It’s not a better solution it’s another solution and you can use the one you prefer.
If you have problem to make the ball going in diagonal, this could help you.
You have to modify x1 and y1, you can do another speed variable to change value of y1 as we done for x1. You will have to test x1 value to change xSpeed and to test y1 to change ySpeed.
With that you have already all you need to make the ball bouncing on the screen.
Another thing you can add now : a little sound each time that the ball bounce on a limit of the screen. For that use the instruction : tone(300,100);
OK : We have a bouncing ball !!
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