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The work of this report has been completed under the supervision of Gordon DIckers. I declare that this report is the product of my own work and is not being submitted for any other degree etc.

May Davies.

[bookmark: _Toc90678001]Abstract
The contents of this report go over a small Matching Pairs game that was created using C++ with openGL. While the game was only partially functional, the core gameplay (matching pairs to win) was a success.
[bookmark: _Toc90678002]Introduction
OpenGL is essentially a software interface that can be used by a graphics programmer to create graphics for various different means. It does this by communicating with the graphics hardware of a computer [1].
OpenGL allows a programmer to create models and meshes by using a mix of different techniques, most commonly, by making use of triangles as vertex data in order to create geometry, which can be manipulated in many ways [2] such as applying textures to them, or light.
The purpose of OpenGL in this report is to create a matching pairs game.
[bookmark: _Toc90678003]Scenario
The scenario in this case, is to create a game in OpenGL using GLFW and C++ to create a matching pairs game. 
In this case, a 3x3 grid of cubes will be created. This grid is the playing field for matching pairs.
Each cube on the grid will have a different hidden texture to determine which piece it matches with. So for instance, a player wont know a wooden box textured cube has that texture until they select it, then if they select another cube that has the same texture, they gain score, until they find all 4 matching pairs. To achieve this, an array will likely be used with some random number generation as a method of randomizing the pairs that appear. 
[bookmark: _Toc90678004]Design of the Game
[bookmark: _Toc90678005]Textures
Before making the game, the author of this report had chosen to get to work on making textures for the game. These textures were created using both PaintDotNet and Aseprite, and were set to have file resolutions of 128x128, so that they could be easily binded by OpenGL. The reason that Aseprite was used was in order to see repeating tile textures, so repeating textures on cubes would look more natural.
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Description automatically generated]
[bookmark: _Toc90678007]Black Box
This texture is supposed to be really simple, just a white cross over a black background.
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Description automatically generated]
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Description automatically generated]
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Description automatically generated]
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[image: Graphical user interface

Description automatically generated]
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[image: Graphical user interface, application

Description automatically generated]
[bookmark: _Toc90678012]Unknown Texture
[image: Graphical user interface, application

Description automatically generated]
The unknown texture is supposed to be used for when the player does not know the texture of the cube as they have not selected it. It can also be its own material.
[bookmark: _Toc90678013]Wood Box
[image: Graphical user interface

Description automatically generated]
This is a simple, wooden crate texture.
[bookmark: _Toc90678014]Wooden Planks
[image: Graphical user interface

Description automatically generated]
Wooden planks. There was a plan to use this as environment around the player. Like for instance the floor of a house, though due to limitations of knowledge at the time, this was reserved for the cube.
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[image: Graphical user interface

Description automatically generated]
A simple wood texture. Originally it was intended for the player to be playing at a wooden table, though again due to limitations this was not the case, and instead was used as another possible texture for the cube.



[bookmark: _Toc90678016]How did these textures turn out in 3D?
After spending a lot of time creating the cube using vertices, and mapping the UV co-ordinates in C++, the following image bellow is how these textures turned out in the openGL game.
[image: Text

Description automatically generated with medium confidence]
The textures were successfully displayed on the cubes, or at least initially that is.
[bookmark: _Toc90678017]Model Creation
Initially, there was an idea from the author of this report to create a small world, near a lake, with a small (non-explorable) house on a hill, that had a table that the player would play matching pairs at. 
So, firstly the cubes were created using blender, and then the world environment was made using the Another Noise Tool pluggin that comes with blender. The purpose of ANT is to create vast landscapes using different types of noise settings and levels [3].
Models created include a box, landscape, a board, and a cup to hide objects under.
However no other models were created after this point after unsuccessfully importing a cube with quite the error.



[bookmark: _Toc90678018]Landscape
[image: A screenshot of a computer

Description automatically generated with medium confidence]
As can be seen, it was chosen to also use the grass texture effect that the author created on the land.
[bookmark: _Toc90678019]Cup
[image: A screenshot of a computer

Description automatically generated with medium confidence]
A simple cup, this was originally sized to be much bigger than the cubes.



[bookmark: _Toc90678020]Playing board
[image: Graphical user interface, application

Description automatically generated]
The playing board texture was not linked properly in blender, though as can be seen on the left panel, it was the intention to use wood for it, to make a plane look like a playing board of some sort almost.
[bookmark: _Toc90678021]Wooden Box
[image: A screenshot of a video game

Description automatically generated]
And here is the wooden box. Of course its not just wood textures that would cover this in the game, but other textures too since the box was reused.

[bookmark: _Toc90678022]Model Problem
A problem that was stumbled across making this game, was that despite copying the vertices directly from the box obj file directly in to the C++ code (hindsight: should’ve used an object loader), well, the boxes ended up turning out like this.
[image: A picture containing text, airplane, aircraft

Description automatically generated]
Not very cubelike at all.
This resulted in not using the .obj files at all, and instead manually writing the vertices for a generic cube (of which I chose to make the size 0.5 on all dimensions that weren’t 0.) in to the games code.



[bookmark: _Toc90678023]User Guide
[bookmark: _Toc90678024]Basics: Controls
This game can be controlled with the following keys:
A: Turn the camera only slightly left
D: Turn the camera slightly right
W: Move the camera slightly forward
S: Move the camera slightly back
[bookmark: _Toc90678025]Rules
To play the game, the player is presented by a grid of cubes, as well as a text representation in the form of a command line interface.
The player will be asked for inputs through the command line to choose which cube to look at and to see if it matches with the players other choice. Upon reaching a total of 4 matching pairs, the user will win the game, and the game will close.



[bookmark: _Toc90678026]Camera
The camera only slightly moves, this was intentional, as the playing board will always be visible to the player, as can be seen in the screenshots bellow.
[image: A picture containing text

Description automatically generated] [image: A picture containing text

Description automatically generated]
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Description automatically generated with medium confidence]
[bookmark: _Toc90678027]Player Choice
The player can choose where in the square they would like to choose the pieces to pick from.
[image: Text

Description automatically generated]
As can be seen, more of the board reveals as the player guesses correctly



[bookmark: _Toc90678028]Win Condition
The win condition is for the player to match all pieces.
[image: Text

Description automatically generated]
[bookmark: _Toc90678029]Why isn’t the visual for the cube changing instantly?
Unfortunately, Cin and getline(cin, variablehere) are blocking, which means that the game doesn’t render while asking the user for inputs. There was an attempt to get around this using GLFW’s keyCheck however this did not allow the game to be playable, thus the gameplay is currently commandline only. Additionally, the user may need to press a key on the window to move the camera and spend a few turns, as the delay from getline means that the camera does not update in real time.
This also means the cube doesn’t instantly update. As can be seen here though, it does eventually update.
[image: Text

Description automatically generated]



[bookmark: _Toc90678030]Test Schedule
	Test no
	Desc
	Expected
	Actual
	Success

	1
	Renders a cube successfully
	Cube appears
	[image: A picture containing text, airplane, aircraft

Description automatically generated]
	N This was later fixed

	2
	Textures randomize
	Textures on cubes should be random but still form pairs
	[image: A picture containing text

Description automatically generated]
	N


	3
	Texture randomizes
	Textures on cubes should be random but still form pairs
	[image: Text

Description automatically generated]
	Y

	4
	Disguise cubes that the player doesn’t know
	Cubes should be disguised with question mark textures
	[image: Text

Description automatically generated]
	Y

	5
	Game should be playable in real time
	Game should render while the user selects what they are looking at
	
	N

	
	
	
	
	

	
	
	
	
	



[bookmark: _Toc90678031]Conclusion
In conclusion, Next time this project should be attempted, an object loader should be made use of, and additionally, more research should be done in to either GLFW’s keyCallback, or in to using threads to allow for a program to asynchronously perform to allow multiple things to happen at once. This eliminates the chance of something like getline from interrupting the whole process including rendering.
This project definitely could have been done better with better management of available resources, and with more research, however at least the game logic and texture changing was still present even if at a minimum.
Please see appendix A for screenshots of code.
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#include "GL/glew.h"
#include "GLFW/glfw3.h"
#include "glm/glm.hpp"
#include "./glm/ext.hpp" // perspective, translate, rotate
#include <iostream>
#include "utils.h"
#include "stb_imageloader.h"

//needed for user input string streaming
#include <string>
#include <sstream>

//needed for random
#include <ctime>
#include <cstdlib>

//need this for shuffle
#include <algorithm>

//////////////////////////////////////////////OPENGL RELATED/////////////////////////////////////////////////////////////////////////////////
//working with standard.
using namespace std;

//variables for camera
	float xCam;
	float yCam;
	float zCam;

//variables for the position the boxes will be drawn at
	float xBox;
	float yBox;
	float zBox;

//window variables
	int width = 1280;
	int height = 720;
	float aspectRatio;


//direction.
int direction = 0;

GLuint tex[10]; //There are 10 different textures we can use for this game.

//there may be 9 "objects" but as they all use the same cube but a different texture there is no need to give each its own VAO and VBO.
#define numbVAOs 1
#define numbVBOs 2

//need these for MV and projection.
GLuint MVLoc;
GLuint ProjLoc;

//Matrix for projection, view, etc.
glm::mat4 PMat, VMat, MMat, MVMat;
////////////////////////////////////////////////////////////////////////////END OF OPENGL RELATED////////////////////////////////////////////////////

////////////////////////////////////////////////////////////////GAME LOGIC RELATED////////////////////////////////////////////////////////////////
//Flags for if the first and second choices from the player are valid.
bool isFirstInputCorrect = false;
bool isSecondInputCorrect = false;
//Flag for if the game has ended from the player meeting the win condition. There is *no* loss condition.
bool gameHasEnded = false;
//Used for streaming user string inputs to numbers.
string inputFirstPiece;
int selectedFirst;
string inputSecondPiece;
int selectedSecond;
//This is the stream for the string inputs mentioned above.
stringstream stream;
//counter for how many pairs the player has found. uppon reaching 4 or more pairs, the player wins
int pairsFound = 0;
//texture piece array
int textureForPiece[9];
//array of strings that contains the information on where everything on the board actually is. only revealed when debugDisplayGridAnswers() is called.
string theBoardDisplayLink[9];
//Array of strings that gets displayed in console to the player as they play.
string theBoardDisplay[9];
//the numeric id's for everything in the board.
int theBoardValues[9];
int temp1 =-1;
int temp2 =-1;



//randNum = rand() % 9;
//2 random number generator variables, used in various spots, though mainly in initially setting up the board.
int randNum;
int randNum2;
//first the pairs that are desired will be stored before generating the whole board, thus are stored here.
int pairNumbers[4];
//int storedPairs[9]; //This is from some old code that was much worse than simply making use of random_shuffle.


void gameInit(void);
void randomizeTheBoard(void);
void updateDisplayLink(void);
void debugDisplayGridAnswers(void);
void displayGridCurrentState(void);
void gameLoop(void);
//////////////////////////////////////////////////////////////////////END OF GAME LOGIC////////////////////////////////////////////////////////////





//Will contain a list of all 9 cubes vertices for rendering.
void boxVerticesStorage(void);
//Rendering program for the shader.
GLuint renderProg;
//creates VAO with a length of the number of declared VAOs
GLuint vao[numbVAOs];
//creates VBO with a length of number of declared VBOs
GLuint vbo[numbVBOs];

//These variables are for the filenames of the textures this game is using. Created by myself.
char box0Filename[] = "blackBox.png";
char box1Filename[] = "Bricks.png";
char box2Filename[] = "Cracked Marbel.png";
char box3Filename[] = "grass.png";
char box4Filename[] = "snow.png";
char box5Filename[] = "Stones.png";
char box6Filename[] = "wood box.png";
char box7Filename[] = "wood planks.png";
char box8Filename[] = "wood.png";
char box9Filename[] = "Unknown Texture.png";






//For moving the camera. Data will be passed to this when the user presses WASD.
void cameraMovement(float PointX, float PointZ, float rX, float rZ)
{
	//Changes the cameras position based on how much a point has been moved along XYZ.
	VMat = glm::lookAt(glm::vec3(PointX, 0.0, PointZ), glm::vec3(PointX + rX, 0.0, PointZ + rZ), glm::vec3(0.0, 1.0, 0.0));
}
//Checks the keys the user presses.
static void keyChecking(GLFWwindow* window, int keyPressed, int scan, int action, int mods)
{
	//Variables for manipulating the camera.
	//These have been placed down here so that the user cannot move the camera completely away from the game.
	//If these variables were instead declared globally, the user would have free reign to move as they please anywhere.
	//Essentially, this will tilt the camera slightly to the left, right, move slightly forward or move slightly backwards, but will force the user to
	//look at the cubes the entire time.
	float PointX = 2.5, PointY = 2, PointZ = 10;
	float rX = 0;
	float rZ = -1.0;
	float angle = 0;

	switch (keyPressed) {
	case GLFW_KEY_A:
		//Camera turns left when A pressed
		angle = angle - 5;
		rX = sin(angle * 0.01745);  
		rZ = -cos(angle * 0.01745); 
		break;
	case GLFW_KEY_D:
		//Camera turns right when D pressed
		angle = angle + 5;
		rX = sin(angle * 0.01745); 
		rZ = -cos(angle * 0.01745); 
		break;
	case GLFW_KEY_W:
		//Camera moves slightly forward in the direction the player is facing
		PointX = PointX + 0.1 * rX;
		PointZ = PointZ + 0.1 * rZ;
		break;
	case GLFW_KEY_S:
		//Camera moves slightly backward away from the direction the player is facing.
		PointX = PointX - 0.1 * rX;
		PointZ = PointZ - 0.1 * rZ;
		break;
	/*case GLFW_KEY_F:
		temp1 = -1;
		temp2 = -2;
		break;
	case GLFW_KEY_1:
		if ((temp1 == -1) && temp2 == -2)
		{
			temp1 = 1;
		}
		if ((temp2 == -2) && temp1 != -1)
		{
			temp2 = 1;
		}
		break;
	case GLFW_KEY_2:
		if ((temp1 == -1) && temp2 == -2)
		{
			temp1 = 2;
		}
		if ((temp2 == -2) && temp1 != -1)
		{
			temp2 = 2;
		}

		break;
	case GLFW_KEY_3:
		if ((temp1 == -1) && temp2 == -2)
		{
			temp1 = 3;
		}
		if ((temp2 == -2) && temp1 != -1)
		{
			temp2 = 3;
		}

		break;
	case GLFW_KEY_4:
		if ((temp1 == -1) && temp2 == -2)
		{
			temp1 = 4;
		}
		if ((temp2 == -2) && temp1 != -1)
		{
			temp2 = 4;
		}

		break;
	case GLFW_KEY_5:
		if ((temp1 == -1) && temp2 == -2)
		{
			temp1 = 5;
		}
		if ((temp2 == -2) && temp1 != -1)
		{
			temp2 = 5;
		}

		break;
	case GLFW_KEY_6:
		if ((temp1 == -1) && temp2 == -2)
		{
			temp1 = 6;
		}
		if ((temp2 == -2) && temp1 != -1)
		{
			temp2 = 6;
		}

		break;
	case GLFW_KEY_7:
		if ((temp1 == -1) && temp2 == -2)
		{
			temp1 = 7;
		}
		if ((temp2 == -2) && temp1 != -1)
		{
			temp2 = 7;
		}
		break;
	case GLFW_KEY_8:
		if ((temp1 == -1) && temp2 == -2)
		{
			temp1 = 8;
		}
		if ((temp2 == -2) && temp1 != -1)
		{
			temp2 = 8;
		}
		break;
	case GLFW_KEY_9:
		if ((temp1 == -1) && temp2 == -2)
		{
			temp1 = 9;
		}
		if ((temp2 == -2) && temp1 != -1)
		{
			temp2 = 9;
		}

		break;*/
	default:
		break;
	}
	//Sends the data for moving the camera to cameraMovement()
	cameraMovement(PointX, PointZ, rX, rZ);
}
void init(GLFWwindow* window)
{

	//need x and y for image loader. x and y are basically the UV co-ordinates of the texture.
	int x;
	int y;
	int n;
	int forceCh = 4; //We are using RGBA, thus 4 channels are necessary for textures.
	glEnable(GL_COLOR_MATERIAL);

	
	//Sets the window size to a 720p resolution.
	glfwSetWindowSize(window, 1280, 720);

	//tries to load an image from file, x and y as previously stated are essentially a textures UV co-ordinates.
	unsigned char* image_data = stbi_load(box0Filename, &x, &y, &n, forceCh);  
	if (!image_data)
	{
		cout << "error: " << box0Filename << " Not found " << endl;

	}
	//The image is now loaded, and then sent through openGL.
	glColor3f(1.0, 0.5, 0.0);
	//There are 10 textures to work with, so openGL is told to be ready to generate 10 textures from the files that are to be loaded.
	glGenTextures(10, tex);
	glActiveTexture(GL_TEXTURE0);
	//The texture is now bound to the relevant texture array.
	glBindTexture(GL_TEXTURE_2D, tex[0]);
	glTexImage2D(GL_TEXTURE_2D, 0, GL_RGBA, x, y, 0, GL_RGBA, GL_UNSIGNED_BYTE, image_data);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_WRAP_S, GL_CLAMP_TO_EDGE);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_WRAP_T, GL_CLAMP_TO_EDGE);
	glTexParameterf(GL_TEXTURE_2D, GL_TEXTURE_MAG_FILTER, GL_LINEAR);
	glTexParameterf(GL_TEXTURE_2D, GL_TEXTURE_MIN_FILTER, GL_LINEAR);

	//The same thing happens again for the 2nd cube.
	image_data = stbi_load(box1Filename, &x, &y, &n, forceCh); 
	if (!image_data)
	{
		cout << "error: could not load " << box1Filename << endl;

	}

	glBindTexture(GL_TEXTURE_2D, tex[1]);
	glTexImage2D(GL_TEXTURE_2D, 0, GL_RGBA, x, y, 0, GL_RGBA, GL_UNSIGNED_BYTE, image_data);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_WRAP_S, GL_CLAMP_TO_EDGE);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_WRAP_T, GL_CLAMP_TO_EDGE);
	glTexParameterf(GL_TEXTURE_2D, GL_TEXTURE_MAG_FILTER, GL_NEAREST);
	glTexParameterf(GL_TEXTURE_2D, GL_TEXTURE_MIN_FILTER, GL_NEAREST);
	//The same thing happens again for the 3rd cube.
	image_data = stbi_load(box2Filename, &x, &y, &n, forceCh);  //x = x dimemsions, y= ydims, 
	if (!image_data)
	{
		cout << "error: " << box2Filename << " Not found " << endl;

	}

	glBindTexture(GL_TEXTURE_2D, tex[2]);
	glTexImage2D(GL_TEXTURE_2D, 0, GL_RGBA, x, y, 0, GL_RGBA, GL_UNSIGNED_BYTE, image_data);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_WRAP_S, GL_CLAMP_TO_EDGE);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_WRAP_T, GL_CLAMP_TO_EDGE);
	glTexParameterf(GL_TEXTURE_2D, GL_TEXTURE_MAG_FILTER, GL_NEAREST);
	glTexParameterf(GL_TEXTURE_2D, GL_TEXTURE_MIN_FILTER, GL_NEAREST);
	//The same thing happens again for the 4th cube.
	image_data = stbi_load(box3Filename, &x, &y, &n, forceCh); 
	if (!image_data)
	{
		cout << "error: " << box3Filename << " Not found " << endl;

	}

	glBindTexture(GL_TEXTURE_2D, tex[3]);
	glTexImage2D(GL_TEXTURE_2D, 0, GL_RGBA, x, y, 0, GL_RGBA, GL_UNSIGNED_BYTE, image_data);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_WRAP_S, GL_CLAMP_TO_EDGE);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_WRAP_T, GL_CLAMP_TO_EDGE);
	glTexParameterf(GL_TEXTURE_2D, GL_TEXTURE_MAG_FILTER, GL_NEAREST);
	glTexParameterf(GL_TEXTURE_2D, GL_TEXTURE_MIN_FILTER, GL_NEAREST);
	//The same thing happens again for the 5th cube.
	image_data = stbi_load(box4Filename, &x, &y, &n, forceCh); 
	if (!image_data)
	{
		cout << "error: " << box4Filename << " Not found " << endl;

	}

	glBindTexture(GL_TEXTURE_2D, tex[4]);
	glTexImage2D(GL_TEXTURE_2D, 0, GL_RGBA, x, y, 0, GL_RGBA, GL_UNSIGNED_BYTE, image_data);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_WRAP_S, GL_CLAMP_TO_EDGE);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_WRAP_T, GL_CLAMP_TO_EDGE);
	glTexParameterf(GL_TEXTURE_2D, GL_TEXTURE_MAG_FILTER, GL_NEAREST);
	glTexParameterf(GL_TEXTURE_2D, GL_TEXTURE_MIN_FILTER, GL_NEAREST);
	//The same thing happens again for the 6th cube.
	image_data = stbi_load(box5Filename, &x, &y, &n, forceCh);  
	if (!image_data)
	{
		cout << "error: " << box5Filename << " Not found " << endl;

	}

	glBindTexture(GL_TEXTURE_2D, tex[5]);
	glTexImage2D(GL_TEXTURE_2D, 0, GL_RGBA, x, y, 0, GL_RGBA, GL_UNSIGNED_BYTE, image_data);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_WRAP_S, GL_CLAMP_TO_EDGE);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_WRAP_T, GL_CLAMP_TO_EDGE);
	glTexParameterf(GL_TEXTURE_2D, GL_TEXTURE_MAG_FILTER, GL_NEAREST);
	glTexParameterf(GL_TEXTURE_2D, GL_TEXTURE_MIN_FILTER, GL_NEAREST);
	//The same thing happens again for the 7th cube.
	image_data = stbi_load(box6Filename, &x, &y, &n, forceCh);  
	if (!image_data)
	{
		cout << "error: " << box6Filename << " Not found " << endl;

	}

	glBindTexture(GL_TEXTURE_2D, tex[6]);
	glTexImage2D(GL_TEXTURE_2D, 0, GL_RGBA, x, y, 0, GL_RGBA, GL_UNSIGNED_BYTE, image_data);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_WRAP_S, GL_CLAMP_TO_EDGE);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_WRAP_T, GL_CLAMP_TO_EDGE);
	glTexParameterf(GL_TEXTURE_2D, GL_TEXTURE_MAG_FILTER, GL_NEAREST);
	glTexParameterf(GL_TEXTURE_2D, GL_TEXTURE_MIN_FILTER, GL_NEAREST);
	//The same thing happens again for the 8th cube.
	image_data = stbi_load(box7Filename, &x, &y, &n, forceCh);  
	if (!image_data)
	{
		cout << "error: " << box7Filename << " Not found " << endl;

	}

	glBindTexture(GL_TEXTURE_2D, tex[7]);
	glTexImage2D(GL_TEXTURE_2D, 0, GL_RGBA, x, y, 0, GL_RGBA, GL_UNSIGNED_BYTE, image_data);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_WRAP_S, GL_CLAMP_TO_EDGE);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_WRAP_T, GL_CLAMP_TO_EDGE);
	glTexParameterf(GL_TEXTURE_2D, GL_TEXTURE_MAG_FILTER, GL_NEAREST);
	glTexParameterf(GL_TEXTURE_2D, GL_TEXTURE_MIN_FILTER, GL_NEAREST);
	//The same thing happens again for the 9th cube.
	image_data = stbi_load(box8Filename, &x, &y, &n, forceCh);
	if (!image_data)
	{
		cout << "error: " << box8Filename << " Not found " << endl;

	}

	glBindTexture(GL_TEXTURE_2D, tex[8]);
	glTexImage2D(GL_TEXTURE_2D, 0, GL_RGBA, x, y, 0, GL_RGBA, GL_UNSIGNED_BYTE, image_data);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_WRAP_S, GL_CLAMP_TO_EDGE);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_WRAP_T, GL_CLAMP_TO_EDGE);
	glTexParameterf(GL_TEXTURE_2D, GL_TEXTURE_MAG_FILTER, GL_NEAREST);
	glTexParameterf(GL_TEXTURE_2D, GL_TEXTURE_MIN_FILTER, GL_NEAREST);
	

	//This texture is for the cubes when the cubes have not been revealed!
	image_data = stbi_load(box9Filename, &x, &y, &n, forceCh); 
	if (!image_data)
	{
		cout << "error: " << box9Filename << " Not found " << endl;

	}

	glBindTexture(GL_TEXTURE_2D, tex[9]);
	glTexImage2D(GL_TEXTURE_2D, 0, GL_RGBA, x, y, 0, GL_RGBA, GL_UNSIGNED_BYTE, image_data);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_WRAP_S, GL_CLAMP_TO_EDGE);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_WRAP_T, GL_CLAMP_TO_EDGE);
	glTexParameterf(GL_TEXTURE_2D, GL_TEXTURE_MAG_FILTER, GL_NEAREST);
	glTexParameterf(GL_TEXTURE_2D, GL_TEXTURE_MIN_FILTER, GL_NEAREST);
	

	//This allows the game to use a shader program.
	renderProg = createShaderProgram();
	//Camera is placed at 5,5,5
	xCam = 5.0f;
	yCam = 5.0f;
	zCam = 5.0f;

	//Drawing for boxes will initially be slightly off from center.
	xBox = 0.0f;
	yBox = -1.5f;
	zBox = 5.0f;


	//Sets up the view. the first vec is where the camera is, the 2nd vector is what the camera is looking at, and the third vector is the ye. at 0.8 this
	//should give a somewhat angled downward view.
	VMat = glm::lookAt(glm::vec3(xCam, yCam, zCam), glm::vec3(xBox, yBox, zBox), glm::vec3(0.0f, 20.0f, 0.0f));

	glfwGetFramebufferSize(window, &width, &height);
	//gets information about the aspect ratio by checking the division of the width and height of the window.
	aspectRatio = (float)width / (float)height;

	//Perspective matrix. currently 1.0472 radians is about 60 degrees. 80 degrees is 1.3962.
	PMat = glm::perspective(1.0472f, aspectRatio, 0.05f, 100.0f);


	//Loads the vertices for the cubes the game will use.
	boxVerticesStorage();

	//Turns on depth. If there was no depth, faces will look unusual.
	glEnable(GL_DEPTH_TEST);




}

//Display. Updates at about 60 times a second by default in openGL. this speed has not been altered.
void display(GLFWwindow* window, double presentTime)
{
	glClear(GL_DEPTH_BUFFER_BIT);
	glClearColor(0.5, 0.5, 0.5, 1.0);
	glClear(GL_COLOR_BUFFER_BIT);
	//Tells openGL to use the renderProg shader.
	glUseProgram(renderProg);


	//Gets information about the mv matrix and projection matrix from the shader program.
	MVLoc = glGetUniformLocation(renderProg, "mv_matrix");
	ProjLoc = glGetUniformLocation(renderProg, "proj_matrix");
	glUniformMatrix4fv(MVLoc, 1, GL_FALSE, glm::value_ptr(MVMat));
	glUniformMatrix4fv(ProjLoc, 1, GL_FALSE, glm::value_ptr(PMat));



	//Gets the VAO and VBOs for the cube.
	glBindVertexArray(vao[0]);
	glBindBuffer(GL_ARRAY_BUFFER, vbo[0]); //cube mesh is bound
	glVertexAttribPointer(0, 3, GL_FLOAT, GL_FALSE, 0, 0);
	glEnableVertexAttribArray(0);
	glBindBuffer(GL_ARRAY_BUFFER, vbo[1]); //cube mesh texture is bound
	glVertexAttribPointer(1, 2, GL_FLOAT, GL_FALSE, 0, 0);
	glEnableVertexAttribArray(1);

	//Polygon mode is turned on, it was decided to enable both front faces and back faces, as this is a small game anyway, the performance hit is practically non-existant.
	//There are also options to fill the faces, or to instead use GL_LINE to only see the lines of each cube should it be desired.
	glPolygonMode(GL_FRONT_AND_BACK, GL_FILL);
	int drawXOffset, drawYOffset, drawZOffset;

	//Game will be set out in a 3x3 grid, the top row is sticking out the closest to the camera and the bottom will be the furthest.
	//This likely could have been done better by using a for loop, however it was chosen against as if I want to alter only the position of one of these
	//in future, I can.
	//FIRST ROW
	//Binds the texture, then displays the 2nd box.
	glBindTexture(GL_TEXTURE_2D, tex[0]);

	MMat = glm::translate(glm::mat4(1.0f), glm::vec3(xBox + 1, yBox + 1, zBox + 2));
	MMat = glm::rotate(MMat, glm::radians(0.0f), glm::vec3(0.0f, 1.0f, 0.0f));
	MVMat = VMat * MMat;

	glUniformMatrix4fv(MVLoc, 1, GL_FALSE, glm::value_ptr(MVMat));
	glUniformMatrix4fv(ProjLoc, 1, GL_FALSE, glm::value_ptr(PMat));
	glDrawArrays(GL_TRIANGLES, 0, 48);
	//Displays the second box

	glBindTexture(GL_TEXTURE_2D, tex[1]);

	MMat = glm::translate(glm::mat4(1.0f), glm::vec3(xBox + 2, yBox + 1, zBox + 2));
	MMat = glm::rotate(MMat, glm::radians(0.0f), glm::vec3(0.0f, 1.0f, 0.0f));
	MVMat = VMat * MMat;

	glUniformMatrix4fv(MVLoc, 1, GL_FALSE, glm::value_ptr(MVMat));
	glUniformMatrix4fv(ProjLoc, 1, GL_FALSE, glm::value_ptr(PMat));
	glDrawArrays(GL_TRIANGLES, 0, 48);
	//Displays the third box
	glBindTexture(GL_TEXTURE_2D, tex[2]);

	MMat = glm::translate(glm::mat4(1.0f), glm::vec3(xBox + 3, yBox + 1, zBox + 2));
	MMat = glm::rotate(MMat, glm::radians(0.0f), glm::vec3(0.0f, 1.0f, 0.0f));
	MVMat = VMat * MMat;

	glUniformMatrix4fv(MVLoc, 1, GL_FALSE, glm::value_ptr(MVMat));
	glUniformMatrix4fv(ProjLoc, 1, GL_FALSE, glm::value_ptr(PMat));
	glDrawArrays(GL_TRIANGLES, 0, 48);
	//SECOND ROW
	//Display 1st Box
	glBindTexture(GL_TEXTURE_2D, tex[3]);

	MMat = glm::translate(glm::mat4(1.0f), glm::vec3(xBox + 1, yBox + 2, zBox + 2));
	MMat = glm::rotate(MMat, glm::radians(0.0f), glm::vec3(0.0f, 1.0f, 0.0f));
	MVMat = VMat * MMat;

	glUniformMatrix4fv(MVLoc, 1, GL_FALSE, glm::value_ptr(MVMat));
	glUniformMatrix4fv(ProjLoc, 1, GL_FALSE, glm::value_ptr(PMat));
	glDrawArrays(GL_TRIANGLES, 0, 48);
	//display 2nd box
	glBindTexture(GL_TEXTURE_2D, tex[4]);

	MMat = glm::translate(glm::mat4(1.0f), glm::vec3(xBox + 2, yBox + 2, zBox + 2));
	MMat = glm::rotate(MMat, glm::radians(0.0f), glm::vec3(0.0f, 1.0f, 0.0f));
	MVMat = VMat * MMat;

	glUniformMatrix4fv(MVLoc, 1, GL_FALSE, glm::value_ptr(MVMat));
	glUniformMatrix4fv(ProjLoc, 1, GL_FALSE, glm::value_ptr(PMat));
	glDrawArrays(GL_TRIANGLES, 0, 48);
	//display 3rd box
	glBindTexture(GL_TEXTURE_2D, tex[5]);

	MMat = glm::translate(glm::mat4(1.0f), glm::vec3(xBox + 3, yBox + 2, zBox + 2));
	MMat = glm::rotate(MMat, glm::radians(0.0f), glm::vec3(0.0f, 1.0f, 0.0f));
	MVMat = VMat * MMat;

	glUniformMatrix4fv(MVLoc, 1, GL_FALSE, glm::value_ptr(MVMat));
	glUniformMatrix4fv(ProjLoc, 1, GL_FALSE, glm::value_ptr(PMat));
	glDrawArrays(GL_TRIANGLES, 0, 48);

	//THIRD ROW
		//display first box
	glBindTexture(GL_TEXTURE_2D, tex[6]);

	MMat = glm::translate(glm::mat4(1.0f), glm::vec3(xBox + 1, yBox + 3, zBox + 2));
	MMat = glm::rotate(MMat, glm::radians(0.0f), glm::vec3(0.0f, 1.0f, 0.0f));
	MVMat = VMat * MMat;

	glUniformMatrix4fv(MVLoc, 1, GL_FALSE, glm::value_ptr(MVMat));
	glUniformMatrix4fv(ProjLoc, 1, GL_FALSE, glm::value_ptr(PMat));
	glDrawArrays(GL_TRIANGLES, 0, 48);
	//display 2nd box
	glBindTexture(GL_TEXTURE_2D, tex[7]);

	MMat = glm::translate(glm::mat4(1.0f), glm::vec3(xBox + 2, yBox + 3, zBox + 2));
	MMat = glm::rotate(MMat, glm::radians(0.0f), glm::vec3(0.0f, 1.0f, 0.0f));
	MVMat = VMat * MMat;

	glUniformMatrix4fv(MVLoc, 1, GL_FALSE, glm::value_ptr(MVMat));
	glUniformMatrix4fv(ProjLoc, 1, GL_FALSE, glm::value_ptr(PMat));
	glDrawArrays(GL_TRIANGLES, 0, 48);
	//Display 3rd box
	glBindTexture(GL_TEXTURE_2D, tex[8]);

	MMat = glm::translate(glm::mat4(1.0f), glm::vec3(xBox + 3, yBox + 3, zBox + 2));
	MMat = glm::rotate(MMat, glm::radians(0.0f), glm::vec3(0.0f, 1.0f, 0.0f));
	MVMat = VMat * MMat;

	glUniformMatrix4fv(MVLoc, 1, GL_FALSE, glm::value_ptr(MVMat));
	glUniformMatrix4fv(ProjLoc, 1, GL_FALSE, glm::value_ptr(PMat));
	glDrawArrays(GL_TRIANGLES, 0, 48);

	
}

//This was made to allow for the textures to be rebinded after being changed when the user selects a pair of cubes.
//No idea if this actually works, but its worth a try!
void updateTextures(GLFWwindow* window, double presentTime)
{
	int x;
	int y;
	int n;
	int forceCh = 4;
	
	
	unsigned char* image_data = stbi_load(box0Filename, &x, &y, &n, forceCh);  
	if (!image_data)
	{
		cout << "error: " << box0Filename << " Not found " << endl;

	}
	//basically, if the piece is revealed, change its texture.
	if (theBoardDisplay[0] != "??")
	{
		switch (theBoardValues[0])
		{
		case -1:
			theBoardDisplayLink[0] = "??";
			image_data = stbi_load(box9Filename, &x, &y, &n, forceCh);  
			if (!image_data)
			{
				cout << "error: " << box9Filename << " Not found " << endl;

			}
			
			break;
		case 0:
			theBoardDisplayLink[0] = "Bb";
			image_data = stbi_load(box0Filename, &x, &y, &n, forceCh);  
			if (!image_data)
			{
				cout << "error: " << box0Filename << " Not found " << endl;

			}
			
			break;
		case 1:
			theBoardDisplayLink[0] = "Br";
			image_data = stbi_load(box1Filename, &x, &y, &n, forceCh);  
			if (!image_data)
			{
				cout << "error: " << box1Filename << " Not found " << endl;

			}
			break;

		case 2:
			theBoardDisplayLink[0] = "Cr";
			image_data = stbi_load(box2Filename, &x, &y, &n, forceCh);   
			if (!image_data)
			{
				cout << "error: " << box2Filename << " Not found " << endl;

			}
			break;
		case 3:
			theBoardDisplayLink[0] = "Gr";
			image_data = stbi_load(box3Filename, &x, &y, &n, forceCh);  
			if (!image_data)
			{
				cout << "error: " << box3Filename << " Not found " << endl;

			}
			break;
		case 4:
			theBoardDisplayLink[0] = "Sn";
			image_data = stbi_load(box4Filename, &x, &y, &n, forceCh); 
			if (!image_data)
			{
				cout << "error: " << box4Filename << " Not found " << endl;

			}
			break;
		case 5:
			theBoardDisplayLink[0] = "St";
			image_data = stbi_load(box5Filename, &x, &y, &n, forceCh);  
			if (!image_data)
			{
				cout << "error: " << box5Filename << " Not found " << endl;

			}
			break;
		case 6:
			theBoardDisplayLink[0] = "Wb";
			image_data = stbi_load(box6Filename, &x, &y, &n, forceCh);  
			if (!image_data)
			{
				cout << "error: " << box6Filename << " Not found " << endl;

			}
			break;
		case 7:
			theBoardDisplayLink[0] = "Wp";
			image_data = stbi_load(box7Filename, &x, &y, &n, forceCh); 
			if (!image_data)
			{
				cout << "error: " << box7Filename << " Not found " << endl;

			}
			break;
		case 8:
			theBoardDisplayLink[0] = "Wo";
			image_data = stbi_load(box8Filename, &x, &y, &n, forceCh);  
			if (!image_data)
			{
				cout << "error: " << box8Filename << " Not found " << endl;

			}
			break;
		default:
			theBoardDisplayLink[0] = "??";
			image_data = stbi_load(box9Filename, &x, &y, &n, forceCh);   
			if (!image_data)
			{
				cout << "error: " << box9Filename << " Not found " << endl;

			}
			break;
		}
	}
//These are the exact same steps that were taken when initialising the textures in init().
	glColor3f(1.0, 0.5, 0.0);
	glGenTextures(10, tex);
	glActiveTexture(GL_TEXTURE0);
	glBindTexture(GL_TEXTURE_2D, tex[0]);
	glTexImage2D(GL_TEXTURE_2D, 0, GL_RGBA, x, y, 0, GL_RGBA, GL_UNSIGNED_BYTE, image_data);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_WRAP_S, GL_CLAMP_TO_EDGE);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_WRAP_T, GL_CLAMP_TO_EDGE);
	glTexParameterf(GL_TEXTURE_2D, GL_TEXTURE_MAG_FILTER, GL_LINEAR);
	glTexParameterf(GL_TEXTURE_2D, GL_TEXTURE_MIN_FILTER, GL_LINEAR);

	image_data = stbi_load(box1Filename, &x, &y, &n, forceCh);  
	if (!image_data)
	{
		cout << "error: could not load " << box1Filename << endl;

	}
	if (theBoardDisplay[1] != "??")
	{
		switch (theBoardValues[1])
		{
		case -1:
			theBoardDisplayLink[1] = "??";
			image_data = stbi_load(box9Filename, &x, &y, &n, forceCh); 
			if (!image_data)
			{
				cout << "error: " << box9Filename << " Not found " << endl;

			}

			break;
		case 0:
			theBoardDisplayLink[1] = "Bb";
			image_data = stbi_load(box0Filename, &x, &y, &n, forceCh);  
			if (!image_data)
			{
				cout << "error: " << box0Filename << " Not found " << endl;

			}

			break;
		case 1:
			theBoardDisplayLink[1] = "Br";
			image_data = stbi_load(box1Filename, &x, &y, &n, forceCh);  
			if (!image_data)
			{
				cout << "error: " << box1Filename << " Not found " << endl;

			}
			break;

		case 2:
			theBoardDisplayLink[1] = "Cr";
			image_data = stbi_load(box2Filename, &x, &y, &n, forceCh); 
			if (!image_data)
			{
				cout << "error: " << box2Filename << " Not found " << endl;

			}
			break;
		case 3:
			theBoardDisplayLink[1] = "Gr";
			image_data = stbi_load(box3Filename, &x, &y, &n, forceCh);  
			if (!image_data)
			{
				cout << "error: " << box3Filename << " Not found " << endl;

			}
			break;
		case 4:
			theBoardDisplayLink[1] = "Sn";
			image_data = stbi_load(box4Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box4Filename << " Not found " << endl;

			}
			break;
		case 5:
			theBoardDisplayLink[1] = "St";
			image_data = stbi_load(box5Filename, &x, &y, &n, forceCh);   
			if (!image_data)
			{
				cout << "error: " << box5Filename << " Not found " << endl;

			}
			break;
		case 6:
			theBoardDisplayLink[1] = "Wb";
			image_data = stbi_load(box6Filename, &x, &y, &n, forceCh); 
			if (!image_data)
			{
				cout << "error: " << box6Filename << " Not found " << endl;

			}
			break;
		case 7:
			theBoardDisplayLink[1] = "Wp";
			image_data = stbi_load(box7Filename, &x, &y, &n, forceCh);  
			if (!image_data)
			{
				cout << "error: " << box7Filename << " Not found " << endl;

			}
			break;
		case 8:
			theBoardDisplayLink[1] = "Wo";
			image_data = stbi_load(box8Filename, &x, &y, &n, forceCh);  
			if (!image_data)
			{
				cout << "error: " << box8Filename << " Not found " << endl;

			}
			break;
		default:
			theBoardDisplayLink[1] = "??";
			image_data = stbi_load(box9Filename, &x, &y, &n, forceCh);  
			if (!image_data)
			{
				cout << "error: " << box9Filename << " Not found " << endl;

			}
			break;
		}
	}
	else
	{
	image_data = stbi_load(box9Filename, &x, &y, &n, forceCh);
	if (!image_data)
	{
		cout << "error: " << box9Filename << " Not found " << endl;

	}
	}
	glBindTexture(GL_TEXTURE_2D, tex[1]);
	glTexImage2D(GL_TEXTURE_2D, 0, GL_RGBA, x, y, 0, GL_RGBA, GL_UNSIGNED_BYTE, image_data);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_WRAP_S, GL_CLAMP_TO_EDGE);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_WRAP_T, GL_CLAMP_TO_EDGE);
	glTexParameterf(GL_TEXTURE_2D, GL_TEXTURE_MAG_FILTER, GL_NEAREST);
	glTexParameterf(GL_TEXTURE_2D, GL_TEXTURE_MIN_FILTER, GL_NEAREST);

	image_data = stbi_load(box2Filename, &x, &y, &n, forceCh);  
	if (!image_data)
	{
		cout << "error: " << box2Filename << " Not found " << endl;

	}
	if (theBoardDisplay[2] != "??")
	{
		switch (theBoardValues[2])
		{
		case -1:
			theBoardDisplayLink[2] = "??";
			image_data = stbi_load(box9Filename, &x, &y, &n, forceCh); 
			if (!image_data)
			{
				cout << "error: " << box9Filename << " Not found " << endl;

			}

			break;
		case 0:
			theBoardDisplayLink[2] = "Bb";
			image_data = stbi_load(box0Filename, &x, &y, &n, forceCh);  
			if (!image_data)
			{
				cout << "error: " << box0Filename << " Not found " << endl;

			}

			break;
		case 1:
			theBoardDisplayLink[2] = "Br";
			image_data = stbi_load(box1Filename, &x, &y, &n, forceCh);  
			if (!image_data)
			{
				cout << "error: " << box1Filename << " Not found " << endl;

			}
			break;

		case 2:
			theBoardDisplayLink[2] = "Cr";
			image_data = stbi_load(box2Filename, &x, &y, &n, forceCh);  
			if (!image_data)
			{
				cout << "error: " << box2Filename << " Not found " << endl;

			}
			break;
		case 3:
			theBoardDisplayLink[2] = "Gr";
			image_data = stbi_load(box3Filename, &x, &y, &n, forceCh);   
			if (!image_data)
			{
				cout << "error: " << box3Filename << " Not found " << endl;

			}
			break;
		case 4:
			theBoardDisplayLink[2] = "Sn";
			image_data = stbi_load(box4Filename, &x, &y, &n, forceCh);   
			if (!image_data)
			{
				cout << "error: " << box4Filename << " Not found " << endl;

			}
			break;
		case 5:
			theBoardDisplayLink[2] = "St";
			image_data = stbi_load(box5Filename, &x, &y, &n, forceCh);  
			if (!image_data)
			{
				cout << "error: " << box5Filename << " Not found " << endl;

			}
			break;
		case 6:
			theBoardDisplayLink[2] = "Wb";
			image_data = stbi_load(box6Filename, &x, &y, &n, forceCh);   
			if (!image_data)
			{
				cout << "error: " << box6Filename << " Not found " << endl;

			}
			break;
		case 7:
			theBoardDisplayLink[2] = "Wp";
			image_data = stbi_load(box7Filename, &x, &y, &n, forceCh);   
			if (!image_data)
			{
				cout << "error: " << box7Filename << " Not found " << endl;

			}
			break;
		case 8:
			theBoardDisplayLink[2] = "Wo";
			image_data = stbi_load(box8Filename, &x, &y, &n, forceCh);  
			if (!image_data)
			{
				cout << "error: " << box8Filename << " Not found " << endl;

			}
			break;
		default:
			theBoardDisplayLink[2] = "??";
			image_data = stbi_load(box9Filename, &x, &y, &n, forceCh); 
			if (!image_data)
			{
				cout << "error: " << box9Filename << " Not found " << endl;

			}
			break;
		}
	}
	else
	{
	image_data = stbi_load(box9Filename, &x, &y, &n, forceCh);
	if (!image_data)
	{
		cout << "error: " << box9Filename << " Not found " << endl;

	}
	}
	glBindTexture(GL_TEXTURE_2D, tex[2]);
	glTexImage2D(GL_TEXTURE_2D, 0, GL_RGBA, x, y, 0, GL_RGBA, GL_UNSIGNED_BYTE, image_data);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_WRAP_S, GL_CLAMP_TO_EDGE);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_WRAP_T, GL_CLAMP_TO_EDGE);
	glTexParameterf(GL_TEXTURE_2D, GL_TEXTURE_MAG_FILTER, GL_NEAREST);
	glTexParameterf(GL_TEXTURE_2D, GL_TEXTURE_MIN_FILTER, GL_NEAREST);
	image_data = stbi_load(box3Filename, &x, &y, &n, forceCh);  
	if (!image_data)
	{
		cout << "error: " << box3Filename << " Not found " << endl;

	}
	if (theBoardDisplay[3] != "??")
	{
		switch (theBoardValues[3])
		{
		case -1:
			theBoardDisplayLink[3] = "??";
			image_data = stbi_load(box9Filename, &x, &y, &n, forceCh);  
			if (!image_data)
			{
				cout << "error: " << box9Filename << " Not found " << endl;

			}

			break;
		case 0:
			theBoardDisplayLink[3] = "Bb";
			image_data = stbi_load(box0Filename, &x, &y, &n, forceCh);  
			if (!image_data)
			{
				cout << "error: " << box0Filename << " Not found " << endl;

			}

			break;
		case 1:
			theBoardDisplayLink[3] = "Br";
			image_data = stbi_load(box1Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box1Filename << " Not found " << endl;

			}
			break;

		case 2:
			theBoardDisplayLink[3] = "Cr";
			 image_data = stbi_load(box2Filename, &x, &y, &n, forceCh); 
			if (!image_data)
			{
				cout << "error: " << box2Filename << " Not found " << endl;

			}
			break;
		case 3:
			theBoardDisplayLink[3] = "Gr";
			image_data = stbi_load(box3Filename, &x, &y, &n, forceCh); 
			if (!image_data)
			{
				cout << "error: " << box3Filename << " Not found " << endl;

			}
			break;
		case 4:
			theBoardDisplayLink[3] = "Sn";
			image_data = stbi_load(box4Filename, &x, &y, &n, forceCh);  
			if (!image_data)
			{
				cout << "error: " << box4Filename << " Not found " << endl;

			}
			break;
		case 5:
			theBoardDisplayLink[3] = "St";
			image_data = stbi_load(box5Filename, &x, &y, &n, forceCh);  
			if (!image_data)
			{
				cout << "error: " << box5Filename << " Not found " << endl;

			}
			break;
		case 6:
			theBoardDisplayLink[3] = "Wb";
			image_data = stbi_load(box6Filename, &x, &y, &n, forceCh);  
			if (!image_data)
			{
				cout << "error: " << box6Filename << " Not found " << endl;

			}
			break;
		case 7:
			theBoardDisplayLink[3] = "Wp";
			image_data = stbi_load(box7Filename, &x, &y, &n, forceCh);  
			if (!image_data)
			{
				cout << "error: " << box7Filename << " Not found " << endl;

			}
			break;
		case 8:
			theBoardDisplayLink[3] = "Wo";
			image_data = stbi_load(box8Filename, &x, &y, &n, forceCh);  
			if (!image_data)
			{
				cout << "error: " << box8Filename << " Not found " << endl;

			}
			break;
		default:
			theBoardDisplayLink[3] = "??";
			image_data = stbi_load(box9Filename, &x, &y, &n, forceCh);  
			if (!image_data)
			{
				cout << "error: " << box9Filename << " Not found " << endl;

			}
			break;
		}
	}
	else
	{
	image_data = stbi_load(box9Filename, &x, &y, &n, forceCh);
	if (!image_data)
	{
		cout << "error: " << box9Filename << " Not found " << endl;

	}
	}

	glBindTexture(GL_TEXTURE_2D, tex[3]);
	glTexImage2D(GL_TEXTURE_2D, 0, GL_RGBA, x, y, 0, GL_RGBA, GL_UNSIGNED_BYTE, image_data);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_WRAP_S, GL_CLAMP_TO_EDGE);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_WRAP_T, GL_CLAMP_TO_EDGE);
	glTexParameterf(GL_TEXTURE_2D, GL_TEXTURE_MAG_FILTER, GL_NEAREST);
	glTexParameterf(GL_TEXTURE_2D, GL_TEXTURE_MIN_FILTER, GL_NEAREST);
	image_data = stbi_load(box4Filename, &x, &y, &n, forceCh);  
	if (!image_data)
	{
		cout << "error: " << box4Filename << " Not found " << endl;

	}
	if (theBoardDisplay[4] != "??")
	{
		switch (theBoardValues[4])
		{
		case -1:
			theBoardDisplayLink[4] = "??";
			image_data = stbi_load(box9Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box9Filename << " Not found " << endl;

			}

			break;
		case 0:
			theBoardDisplayLink[4] = "Bb";
			image_data = stbi_load(box0Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box0Filename << " Not found " << endl;

			}

			break;
		case 1:
			theBoardDisplayLink[4] = "Br";
			image_data = stbi_load(box1Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box1Filename << " Not found " << endl;

			}
			break;

		case 2:
			theBoardDisplayLink[4] = "Cr";
			image_data = stbi_load(box2Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box2Filename << " Not found " << endl;

			}
			break;
		case 3:
			theBoardDisplayLink[4] = "Gr";
			image_data = stbi_load(box3Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box3Filename << " Not found " << endl;

			}
			break;
		case 4:
			theBoardDisplayLink[4] = "Sn";
			image_data = stbi_load(box4Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box4Filename << " Not found " << endl;

			}
			break;
		case 5:
			theBoardDisplayLink[4] = "St";
			image_data = stbi_load(box5Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box5Filename << " Not found " << endl;

			}
			break;
		case 6:
			theBoardDisplayLink[4] = "Wb";
			image_data = stbi_load(box6Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box6Filename << " Not found " << endl;

			}
			break;
		case 7:
			theBoardDisplayLink[4] = "Wp";
			image_data = stbi_load(box7Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box7Filename << " Not found " << endl;

			}
			break;
		case 8:
			theBoardDisplayLink[4] = "Wo";
			image_data = stbi_load(box8Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box8Filename << " Not found " << endl;

			}
			break;
		default:
			theBoardDisplayLink[4] = "??";
			image_data = stbi_load(box9Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box9Filename << " Not found " << endl;

			}
			break;
		}
	}
	else
	{
	image_data = stbi_load(box9Filename, &x, &y, &n, forceCh);
	if (!image_data)
	{
		cout << "error: " << box9Filename << " Not found " << endl;

	}
	}
	glBindTexture(GL_TEXTURE_2D, tex[4]);
	glTexImage2D(GL_TEXTURE_2D, 0, GL_RGBA, x, y, 0, GL_RGBA, GL_UNSIGNED_BYTE, image_data);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_WRAP_S, GL_CLAMP_TO_EDGE);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_WRAP_T, GL_CLAMP_TO_EDGE);
	glTexParameterf(GL_TEXTURE_2D, GL_TEXTURE_MAG_FILTER, GL_NEAREST);
	glTexParameterf(GL_TEXTURE_2D, GL_TEXTURE_MIN_FILTER, GL_NEAREST);
	image_data = stbi_load(box5Filename, &x, &y, &n, forceCh);  
	if (!image_data)
	{
		cout << "error: " << box5Filename << " Not found " << endl;

	}
	if (theBoardDisplay[5] != "??")
	{
		switch (theBoardValues[5])
		{
		case -1:
			theBoardDisplayLink[5] = "??";
			image_data = stbi_load(box9Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box9Filename << " Not found " << endl;

			}

			break;
		case 0:
			theBoardDisplayLink[5] = "Bb";
			 image_data = stbi_load(box0Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box0Filename << " Not found " << endl;

			}

			break;
		case 1:
			theBoardDisplayLink[5] = "Br";
			image_data = stbi_load(box1Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box1Filename << " Not found " << endl;

			}
			break;

		case 2:
			theBoardDisplayLink[5] = "Cr";
			image_data = stbi_load(box2Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box2Filename << " Not found " << endl;

			}
			break;
		case 3:
			theBoardDisplayLink[5] = "Gr";
			image_data = stbi_load(box3Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box3Filename << " Not found " << endl;

			}
			break;
		case 4:
			theBoardDisplayLink[5] = "Sn";
			 image_data = stbi_load(box4Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box4Filename << " Not found " << endl;

			}
			break;
		case 5:
			theBoardDisplayLink[5] = "St";
			image_data = stbi_load(box5Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box5Filename << " Not found " << endl;

			}
			break;
		case 6:
			theBoardDisplayLink[5] = "Wb";
			image_data = stbi_load(box6Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box6Filename << " Not found " << endl;

			}
			break;
		case 7:
			theBoardDisplayLink[5] = "Wp";
			 image_data = stbi_load(box7Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box7Filename << " Not found " << endl;

			}
			break;
		case 8:
			theBoardDisplayLink[5] = "Wo";
			image_data = stbi_load(box8Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box8Filename << " Not found " << endl;

			}
			break;
		default:
			theBoardDisplayLink[5] = "??";
			image_data = stbi_load(box9Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box9Filename << " Not found " << endl;

			}
			break;
		}
	}
	else
	{
	image_data = stbi_load(box9Filename, &x, &y, &n, forceCh);
	if (!image_data)
	{
		cout << "error: " << box9Filename << " Not found " << endl;

	}
	}

	glBindTexture(GL_TEXTURE_2D, tex[5]);
	glTexImage2D(GL_TEXTURE_2D, 0, GL_RGBA, x, y, 0, GL_RGBA, GL_UNSIGNED_BYTE, image_data);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_WRAP_S, GL_CLAMP_TO_EDGE);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_WRAP_T, GL_CLAMP_TO_EDGE);
	glTexParameterf(GL_TEXTURE_2D, GL_TEXTURE_MAG_FILTER, GL_NEAREST);
	glTexParameterf(GL_TEXTURE_2D, GL_TEXTURE_MIN_FILTER, GL_NEAREST);
	image_data = stbi_load(box6Filename, &x, &y, &n, forceCh);  
	if (!image_data)
	{
		cout << "error: " << box6Filename << " Not found " << endl;

	}

	if (theBoardDisplay[6] != "??")
	{
		switch (theBoardValues[6])
		{
		case -1:
			theBoardDisplayLink[6] = "??";
			 image_data = stbi_load(box9Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box9Filename << " Not found " << endl;

			}

			break;
		case 0:
			theBoardDisplayLink[6] = "Bb";
			 image_data = stbi_load(box0Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box0Filename << " Not found " << endl;

			}

			break;
		case 1:
			theBoardDisplayLink[6] = "Br";
			image_data = stbi_load(box1Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box1Filename << " Not found " << endl;

			}
			break;

		case 2:
			theBoardDisplayLink[6] = "Cr";
			image_data = stbi_load(box2Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box2Filename << " Not found " << endl;

			}
			break;
		case 3:
			theBoardDisplayLink[6] = "Gr";
			 image_data = stbi_load(box3Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box3Filename << " Not found " << endl;

			}
			break;
		case 4:
			theBoardDisplayLink[6] = "Sn";
			image_data = stbi_load(box4Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box4Filename << " Not found " << endl;

			}
			break;
		case 5:
			theBoardDisplayLink[6] = "St";
			 image_data = stbi_load(box5Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box5Filename << " Not found " << endl;

			}
			break;
		case 6:
			theBoardDisplayLink[6] = "Wb";
			image_data = stbi_load(box6Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box6Filename << " Not found " << endl;

			}
			break;
		case 7:
			theBoardDisplayLink[6] = "Wp";
			image_data = stbi_load(box7Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box7Filename << " Not found " << endl;

			}
			break;
		case 8:
			theBoardDisplayLink[6] = "Wo";
			image_data = stbi_load(box8Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box8Filename << " Not found " << endl;

			}
			break;
		default:
			theBoardDisplayLink[6] = "??";
			image_data = stbi_load(box9Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box9Filename << " Not found " << endl;

			}
			break;
		}
	}
	else
	{
	image_data = stbi_load(box9Filename, &x, &y, &n, forceCh);
	if (!image_data)
	{
		cout << "error: " << box9Filename << " Not found " << endl;

	}
	}

	glBindTexture(GL_TEXTURE_2D, tex[6]);
	glTexImage2D(GL_TEXTURE_2D, 0, GL_RGBA, x, y, 0, GL_RGBA, GL_UNSIGNED_BYTE, image_data);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_WRAP_S, GL_CLAMP_TO_EDGE);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_WRAP_T, GL_CLAMP_TO_EDGE);
	glTexParameterf(GL_TEXTURE_2D, GL_TEXTURE_MAG_FILTER, GL_NEAREST);
	glTexParameterf(GL_TEXTURE_2D, GL_TEXTURE_MIN_FILTER, GL_NEAREST);
	image_data = stbi_load(box7Filename, &x, &y, &n, forceCh);  
	if (!image_data)
	{
		cout << "error: " << box7Filename << " Not found " << endl;

	}
	if (theBoardDisplay[7] != "??")
	{
		switch (theBoardValues[7])
		{
		case -1:
			theBoardDisplayLink[7] = "??";
			image_data = stbi_load(box9Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box9Filename << " Not found " << endl;

			}

			break;
		case 0:
			theBoardDisplayLink[7] = "Bb";
			image_data = stbi_load(box0Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box0Filename << " Not found " << endl;

			}

			break;
		case 1:
			theBoardDisplayLink[7] = "Br";
			 image_data = stbi_load(box1Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box1Filename << " Not found " << endl;

			}
			break;

		case 2:
			theBoardDisplayLink[7] = "Cr";
			 image_data = stbi_load(box2Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box2Filename << " Not found " << endl;

			}
			break;
		case 3:
			theBoardDisplayLink[7] = "Gr";
			image_data = stbi_load(box3Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box3Filename << " Not found " << endl;

			}
			break;
		case 4:
			theBoardDisplayLink[7] = "Sn";
			image_data = stbi_load(box4Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box4Filename << " Not found " << endl;

			}
			break;
		case 5:
			theBoardDisplayLink[7] = "St";
			image_data = stbi_load(box5Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box5Filename << " Not found " << endl;

			}
			break;
		case 6:
			theBoardDisplayLink[7] = "Wb";
			 image_data = stbi_load(box6Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box6Filename << " Not found " << endl;

			}
			break;
		case 7:
			theBoardDisplayLink[7] = "Wp";
			 image_data = stbi_load(box7Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box7Filename << " Not found " << endl;

			}
			break;
		case 8:
			theBoardDisplayLink[7] = "Wo";
			image_data = stbi_load(box8Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box8Filename << " Not found " << endl;

			}
			break;
		default:
			theBoardDisplayLink[7] = "??";
			image_data = stbi_load(box9Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box9Filename << " Not found " << endl;

			}
			break;
		}
	}
	else
	{
	image_data = stbi_load(box9Filename, &x, &y, &n, forceCh);
	if (!image_data)
	{
		cout << "error: " << box9Filename << " Not found " << endl;

	}
	}

	glBindTexture(GL_TEXTURE_2D, tex[7]);
	glTexImage2D(GL_TEXTURE_2D, 0, GL_RGBA, x, y, 0, GL_RGBA, GL_UNSIGNED_BYTE, image_data);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_WRAP_S, GL_CLAMP_TO_EDGE);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_WRAP_T, GL_CLAMP_TO_EDGE);
	glTexParameterf(GL_TEXTURE_2D, GL_TEXTURE_MAG_FILTER, GL_NEAREST);
	glTexParameterf(GL_TEXTURE_2D, GL_TEXTURE_MIN_FILTER, GL_NEAREST);
	image_data = stbi_load(box8Filename, &x, &y, &n, forceCh);  
	if (!image_data)
	{
		cout << "error: " << box8Filename << " Not found " << endl;

	}
	if (theBoardDisplay[8] != "??")
	{
		switch (theBoardValues[8])
		{
		case -1:
			theBoardDisplayLink[8] = "??";
			image_data = stbi_load(box9Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box9Filename << " Not found " << endl;

			}

			break;
		case 0:
			theBoardDisplayLink[8] = "Bb";
			image_data = stbi_load(box0Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box0Filename << " Not found " << endl;

			}

			break;
		case 1:
			theBoardDisplayLink[8] = "Br";
			image_data = stbi_load(box1Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box1Filename << " Not found " << endl;

			}
			break;

		case 2:
			theBoardDisplayLink[8] = "Cr";
			image_data = stbi_load(box2Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box2Filename << " Not found " << endl;

			}
			break;
		case 3:
			theBoardDisplayLink[8] = "Gr";
			image_data = stbi_load(box3Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box3Filename << " Not found " << endl;

			}
			break;
		case 4:
			theBoardDisplayLink[8] = "Sn";
			 image_data = stbi_load(box4Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box4Filename << " Not found " << endl;

			}
			break;
		case 5:
			theBoardDisplayLink[8] = "St";
			image_data = stbi_load(box5Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box5Filename << " Not found " << endl;

			}
			break;
		case 6:
			theBoardDisplayLink[8] = "Wb";
			 image_data = stbi_load(box6Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box6Filename << " Not found " << endl;

			}
			break;
		case 7:
			theBoardDisplayLink[8] = "Wp";
			 image_data = stbi_load(box7Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box7Filename << " Not found " << endl;

			}
			break;
		case 8:
			theBoardDisplayLink[8] = "Wo";
			 image_data = stbi_load(box8Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box8Filename << " Not found " << endl;

			}
			break;
		default:
			theBoardDisplayLink[8] = "??";
			 image_data = stbi_load(box9Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box9Filename << " Not found " << endl;

			}
			break;
		}
	}
	else
	{
	image_data = stbi_load(box9Filename, &x, &y, &n, forceCh);
	if (!image_data)
	{
		cout << "error: " << box9Filename << " Not found " << endl;

	}
	}

	glBindTexture(GL_TEXTURE_2D, tex[8]);
	glTexImage2D(GL_TEXTURE_2D, 0, GL_RGBA, x, y, 0, GL_RGBA, GL_UNSIGNED_BYTE, image_data);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_WRAP_S, GL_CLAMP_TO_EDGE);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_WRAP_T, GL_CLAMP_TO_EDGE);
	glTexParameterf(GL_TEXTURE_2D, GL_TEXTURE_MAG_FILTER, GL_NEAREST);
	glTexParameterf(GL_TEXTURE_2D, GL_TEXTURE_MIN_FILTER, GL_NEAREST);

	image_data = stbi_load(box9Filename, &x, &y, &n, forceCh);  
	if (!image_data)
	{
		cout << "error: " << box9Filename << " Not found " << endl;

	}
	/*if (theBoardDisplay[9] != "??")
	{
		switch (theBoardValues[9])
		{
		case -1:
			theBoardDisplayLink[9] = "??";
			image_data = stbi_load(box9Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box9Filename << " Not found " << endl;

			}

			break;
		case 0:
			theBoardDisplayLink[9] = "Bb";
			 image_data = stbi_load(box0Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box0Filename << " Not found " << endl;

			}

			break;
		case 1:
			theBoardDisplayLink[9] = "Br";
			 image_data = stbi_load(box1Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box1Filename << " Not found " << endl;

			}
			break;

		case 2:
			theBoardDisplayLink[9] = "Cr";
			image_data = stbi_load(box2Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box2Filename << " Not found " << endl;

			}
			break;
		case 3:
			theBoardDisplayLink[9] = "Gr";
			image_data = stbi_load(box3Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box3Filename << " Not found " << endl;

			}
			break;
		case 4:
			theBoardDisplayLink[9] = "Sn";
			image_data = stbi_load(box4Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box4Filename << " Not found " << endl;

			}
			break;
		case 5:
			theBoardDisplayLink[9] = "St";
			image_data = stbi_load(box5Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box5Filename << " Not found " << endl;

			}
			break;
		case 6:
			theBoardDisplayLink[9] = "Wb";
			image_data = stbi_load(box6Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box6Filename << " Not found " << endl;

			}
			break;
		case 7:
			theBoardDisplayLink[9] = "Wp";
			image_data = stbi_load(box7Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box7Filename << " Not found " << endl;

			}
			break;
		case 8:
			theBoardDisplayLink[9] = "Wo";
			 image_data = stbi_load(box8Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box8Filename << " Not found " << endl;

			}
			break;
		default:
			theBoardDisplayLink[9] = "??";
			image_data = stbi_load(box9Filename, &x, &y, &n, forceCh);
			if (!image_data)
			{
				cout << "error: " << box9Filename << " Not found " << endl;

			}
			break;
		}
	}
	else
	{ 
	image_data = stbi_load(box9Filename, &x, &y, &n, forceCh);
	if (!image_data)
	{
		cout << "error: " << box9Filename << " Not found " << endl;

	}
	}*/


	glBindTexture(GL_TEXTURE_2D, tex[9]);
	glTexImage2D(GL_TEXTURE_2D, 0, GL_RGBA, x, y, 0, GL_RGBA, GL_UNSIGNED_BYTE, image_data);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_WRAP_S, GL_CLAMP_TO_EDGE);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_WRAP_T, GL_CLAMP_TO_EDGE);
	glTexParameterf(GL_TEXTURE_2D, GL_TEXTURE_MAG_FILTER, GL_NEAREST);
	glTexParameterf(GL_TEXTURE_2D, GL_TEXTURE_MIN_FILTER, GL_NEAREST);

}


//Games main loop.
int main(void)
{
	//Get seed for random number calls. This is only one once, thus cannot be a part of the main loop.
	srand((unsigned)time(0));


	//Checks that GLFW successfully initialised, if it hasnt, exit the program.
	if (!glfwInit()) { exit(EXIT_FAILURE); }
	glfwWindowHint(GLFW_CONTEXT_VERSION_MAJOR, 4);
	glfwWindowHint(GLFW_CONTEXT_VERSION_MINOR, 3);

	//Creates the game window, with a 720p resolution, and the name of "Matching Pairs".
	GLFWwindow* window = glfwCreateWindow(1280, 720, "Matching Pairs", NULL, NULL);
	//Here the keyChecking() is assigned for GLFW's key callback.
	glfwSetKeyCallback(window, keyChecking);
	glfwMakeContextCurrent(window);
	//If glew failts to initiate, close the program.
	if (glewInit() != GLEW_OK) { exit(EXIT_FAILURE); }
	glfwSwapInterval(1);

	//starts init(), using the window to contain the game.
	init(window);
	gameInit();
	randomizeTheBoard();


	//Basically, so long as the window is open, keep on getting the system time for GLFW to use for (assumedly) framerate, and polling.
	//additionally, if the win condition is met, the game will close.
	
	
	while ((!glfwWindowShouldClose(window)) && (gameHasEnded == false)) {
		display(window, glfwGetTime());
		glfwSwapBuffers(window);
		glfwPollEvents();
		//Game happens here!
		gameLoop();
		updateTextures(window, glfwGetTime());
		
	}
	//cleans up everything to do with the window upon closing the window.
	glfwDestroyWindow(window);
	//closes GLFW.
	glfwTerminate();

	//Closes the game.
	exit(EXIT_SUCCESS);
}

void gameInit(void)
{


	for (int i = 0; i < 9; i++)
	{
		theBoardDisplay[i] = "??";
		theBoardValues[i] = -1;

	}
	cout << "Welcome! This is a game of matching pairs. the controls are AWSD for moving the camera slightly left, right, forward and back." << endl;
	cout << "The layout of the game is as follows. you will need to enter the piece within this window. dont forget to press enter." << endl;
	cout << "this is the number of each correspending piece:" << endl;

	cout << " 7   8   9" << endl;
	cout << " 4   5   6" << endl;
	cout << " 1   2   3" << endl;

	cout << endl << endl << "There is a graphical demonstration of the game, however should you choose you are also shown a text based version within this" << endl;
	cout << "window. The following is a legend of the pieces for text based." << endl;
	cout << "BB = Black box" << endl << "Br = Bricks" << endl << "CM = Cracked marble" << endl << "Gr = Grass" << endl << "Sn = Snow" << endl << "St = Stones" << endl << "Wb = Wooden Box" << endl << "Wp = Wooden Planks" << endl << "Wo = Wood" << endl;
	cout << "Your goal is to match up as many pieces as possible. The total should be 4 pairs! Good luck!" << endl;

}
void randomizeTheBoard(void)
{
	//So, the aim should be to make 4 matching pairs, and they should be placed randomly throughout the array.
	//When randomizing the array it should check each element of the array against eachother element.
	//if a match is found, then increment the counter for generated card that is the same.
	//If a pair has been created, do not use this number ever again. 

	//max is 8 here as on the 9th the numbers that are checked are in reverse order.
	for (int i = 0; i < 4; i++)
	{
		pairNumbers[i] = rand() % 9;
	}



	//Loop for checking that there are no duplicates appearing.
	for (int i = 0; i < 4; i++)
	{
		bool hasRepeated;
		do
		{
			hasRepeated = false;
			pairNumbers[i] = rand() % 9;

			//This part checks for any repetition, since we dont want multiple of the same pairs.
			for (int j = 0; j < i; j++)
			{
				if (pairNumbers[i] == pairNumbers[j])
				{
					hasRepeated = true;
					break;
				}
			}
		} while (hasRepeated);
	}
	/*for (int i = 0; i < 4; i++)
	{
		for (int j = 0; j < 4; j++)
		{
			if (j != i)
			{
				if (pairNumbers[i] = pairNumbers[j])
				{
					pairNumbers[i] = rand() % 9;
				}
			}
		}
	}*/
	for (int i = 0; i < 4; i++)
	{
		cout << "Pairs are " << pairNumbers[i] << endl;
	}
	theBoardValues[0] = pairNumbers[0];
	theBoardValues[1] = pairNumbers[0];
	theBoardValues[2] = pairNumbers[1];
	theBoardValues[3] = pairNumbers[1];
	theBoardValues[4] = pairNumbers[2];
	theBoardValues[5] = pairNumbers[2];
	theBoardValues[6] = pairNumbers[3];
	theBoardValues[7] = pairNumbers[3];

	random_shuffle(begin(theBoardValues), std::end(theBoardValues));

	//old code
	{
		//randNum = rand() % 9;
		//randNum2 = rand() % 9;
		//do
		//{
		//	randNum = rand() % 9;
		//	randNum2 = rand() % 9;
		//} while (randNum == randNum2);
		//
		//if ((theBoardValues[randNum] == -1) && (theBoardValues[randNum2] == -1))
		//{
		//	theBoardValues[randNum] = pairNumbers[0];
		//	theBoardValues[randNum2] = pairNumbers[0];
		//	storedPairs[0] = randNum;
		//	storedPairs[1] = randNum2;
		//}
		//randNum = rand() % 9;
		//randNum2 = rand() % 9;
		////Theres definitely a much better way to do this, though i'm struggling to think of a good way about it. this is definitely not efficient. and it looks gross.
		//do
		//{
		//	randNum = rand() % 9;
		//	randNum2 = rand() % 9;
		//} while ((randNum == randNum2) 
		//	&&(randNum != storedPairs[0] && randNum != storedPairs[1]) && (randNum2 != storedPairs[0] && randNum2 != storedPairs[1]));
		//if ((theBoardValues[randNum] == -1) && (theBoardValues[randNum2] == -1))
		//{
		//	theBoardValues[randNum] = pairNumbers[0];
		//	theBoardValues[randNum2] = pairNumbers[0];
		//	storedPairs[2] = randNum;
		//	storedPairs[3] = randNum2;
		//}
		//randNum = rand() % 9;
		//randNum2 = rand() % 9;
		////Surely theres a better way than this.
		//do
		//{
		//	randNum = rand() % 9;
		//	randNum2 = rand() % 9;
		//} while ((randNum == randNum2)
		//	&&(randNum != storedPairs[0] && randNum != storedPairs[1]) && (randNum2 != storedPairs[0] && randNum2 != storedPairs[1])
		//	&& (randNum != storedPairs[2] && randNum != storedPairs[3]) && (randNum2 != storedPairs[2] && randNum2 != storedPairs[3]));
		//if ((theBoardValues[randNum] == -1) && (theBoardValues[randNum2] == -1))
		//{
		//	theBoardValues[randNum] = pairNumbers[0];
		//	theBoardValues[randNum2] = pairNumbers[0];
		//	storedPairs[4] = randNum;
		//	storedPairs[5] = randNum2;
		//}
		//randNum = rand() % 9;
		//randNum2 = rand() % 9;
		//do
		//{
		//	randNum = rand() % 9;
		//	randNum2 = rand() % 9;
		//} while ((randNum == randNum2)
		//	&& (randNum != storedPairs[0] && randNum != storedPairs[1]) && (randNum2 != storedPairs[0] && randNum2 != storedPairs[1])
		//	&& (randNum != storedPairs[2] && randNum != storedPairs[3]) && (randNum2 != storedPairs[2] && randNum2 != storedPairs[3])
		//	&& (randNum != storedPairs[4] && randNum != storedPairs[5]) && (randNum2 != storedPairs[4] && randNum2 != storedPairs[5]));
		//if ((theBoardValues[randNum] == -1) && (theBoardValues[randNum2] == -1))
		//{
		//	theBoardValues[randNum] = pairNumbers[0];
		//	theBoardValues[randNum2] = pairNumbers[0];
		//	storedPairs[6] = randNum;
		//	storedPairs[7] = randNum2;
		//}
	}
	for (int i = 0; i < 9; i++)
	{
		cout << "list is:" << theBoardValues[i] << endl;
	}



	/*do
	{

	} while (generatedMatchingPieceCounter < 4);*/
}
void updateDisplayLink(void)
{
	for (int i = 0; i < 9; i++)
	{
		switch (theBoardValues[i])
		{
		case -1:
			theBoardDisplayLink[i] = "??";
			break;
		case 0:
			theBoardDisplayLink[i] = "Bb";
			break;
		case 1:
			theBoardDisplayLink[i] = "Br";
			break;

		case 2:
			theBoardDisplayLink[i] = "Cr";
			break;
		case 3:
			theBoardDisplayLink[i] = "Gr";
			break;
		case 4:
			theBoardDisplayLink[i] = "Sn";
			break;
		case 5:
			theBoardDisplayLink[i] = "St";
			break;
		case 6:
			theBoardDisplayLink[i] = "Wb";
			break;
		case 7:
			theBoardDisplayLink[i] = "Wp";
			break;
		case 8:
			theBoardDisplayLink[i] = "Wo";
			break;
		}
	}
}
void debugDisplayGridAnswers(void)

{
	cout << "Debug info: This is what the grid contains." << endl;
	cout << " " << theBoardDisplayLink[6] << " " << theBoardDisplayLink[7] << " " << theBoardDisplayLink[8] << endl
		<< " " << theBoardDisplayLink[3] << " " << theBoardDisplayLink[4] << " " << theBoardDisplayLink[5] << endl
		<< " " << theBoardDisplayLink[0] << " " << theBoardDisplayLink[1] << " " << theBoardDisplayLink[2] << endl;
}
void displayGridCurrentState(void)
{
	cout << "This is the grid currently:" << endl;
	cout << " " << theBoardDisplay[6] << " " << theBoardDisplay[7] << " " << theBoardDisplay[8] << endl
		<< " " << theBoardDisplay[3] << " " << theBoardDisplay[4] << " " << theBoardDisplay[5] << endl
		<< " " << theBoardDisplay[0] << " " << theBoardDisplay[1] << " " << theBoardDisplay[2] << endl;
	
	/*if (theBoardDisplay[0] != "??")
	{
		switch (theBoardValues[0])
		{
		case 0:
			theBoardDisplayLink[0] = "Bb";
			box0Filename[] = "blackBox.png";
			break;
		case 1:
			theBoardDisplayLink[0] = "Br";
			box0Filename[] = "Bricks.png";
			break;

		case 2:
			theBoardDisplayLink[0] = "Cr";
			box0Filename[] = "Cracked Marbel.png";
			break;
		case 3:
			theBoardDisplayLink[0] = "Gr";
			box0Filename[] = "grass.png";
			break;
		case 4:
			theBoardDisplayLink[0] = "Sn";
			box0Filename[] = "snow.png";
			break;
		case 5:
			theBoardDisplayLink[0] = "St";
			box0Filename[] = "Stones.png";
			break;
		case 6:
			theBoardDisplayLink[0] = "Wb";
			box0Filename[] = "wood box.png";
			break;
		case 7:
			theBoardDisplayLink[0] = "Wp";
			box0Filename[] = "wood planks.png";
			break;
		case 8:
			theBoardDisplayLink[0] = "Wo";
			box0Filename[] = "wood.png";
			break;
		default:
			theBoardDisplayLink[0] = "??";
			box0Filename[] = "Unknown Texture.png";
			break;
		}
	}

	if (theBoardDisplay[1] != "??")
	{
		switch (theBoardValues[1])
		{
		case -1:
			theBoardDisplayLink[1] = "??";
			box1Filename[] = "Unknown Texture.png";
			break;
		case 0:
			theBoardDisplayLink[1] = "Bb";
			box1Filename[] = "blackBox.png";
			break;
		case 1:
			theBoardDisplayLink[1] = "Br";
			box1Filename[] = "Bricks.png";
			break;

		case 2:
			theBoardDisplayLink[1] = "Cr";
			box1Filename[] = "Cracked Marbel.png";
			break;
		case 3:
			theBoardDisplayLink[1] = "Gr";
			box1Filename[] = "grass.png";
			break;
		case 4:
			theBoardDisplayLink[1] = "Sn";
			box1Filename[] = "snow.png";
			break;
		case 5:
			theBoardDisplayLink[1] = "St";
			box1Filename[] = "Stones.png";
			break;
		case 6:
			theBoardDisplayLink[1] = "Wb";
			box1Filename[] = "wood box.png";
			break;
		case 7:
			theBoardDisplayLink[1] = "Wp";
			box1Filename[] = "wood planks.png";
			break;
		case 8:
			theBoardDisplayLink[1] = "Wo";
			box1Filename[] = "wood.png";
			break;
		default:
			theBoardDisplayLink[1] = "??";
			box1Filename[] = "Unknown Texture.png";
			break;
		}
	}
	if (theBoardDisplay[2] != "??")
	{
		switch (theBoardValues[2])
		{
		case -1:
			theBoardDisplayLink[2] = "??";
			box2Filename[] = "Unknown Texture.png";
			break;
		case 0:
			theBoardDisplayLink[2] = "Bb";
			box2Filename[] = "blackBox.png";
			break;
		case 1:
			theBoardDisplayLink[2] = "Br";
			box2Filename[] = "Bricks.png";
			break;

		case 2:
			theBoardDisplayLink[2] = "Cr";
			box2Filename[] = "Cracked Marbel.png";
			break;
		case 3:
			theBoardDisplayLink[2] = "Gr";
			box2Filename[] = "grass.png";
			break;
		case 4:
			theBoardDisplayLink[2] = "Sn";
			box2Filename[] = "snow.png";
			break;
		case 5:
			theBoardDisplayLink[2] = "St";
			box2Filename[] = "Stones.png";
			break;
		case 6:
			theBoardDisplayLink[2] = "Wb";
			box2Filename[] = "wood box.png";
			break;
		case 7:
			theBoardDisplayLink[2] = "Wp";
			box2Filename[] = "wood planks.png";
			break;
		case 8:
			theBoardDisplayLink[2] = "Wo";
			box2Filename[] = "wood.png";
			break;
		default:
			theBoardDisplayLink[2] = "??";
			box2Filename[] = "Unknown Texture.png";
			break;
		}
	}
	if (theBoardDisplay[3] != "??")
	{
		switch (theBoardValues[3])
		{
		case -1:
			theBoardDisplayLink[3] = "??";
			box3Filename[] = "Unknown Texture.png";
			break;
		case 0:
			theBoardDisplayLink[3] = "Bb";
			box3Filename[] = "blackBox.png";
			break;
		case 1:
			theBoardDisplayLink[3] = "Br";
			box3Filename[] = "Bricks.png";
			break;

		case 2:
			theBoardDisplayLink[3] = "Cr";
			box3Filename[] = "Cracked Marbel.png";
			break;
		case 3:
			theBoardDisplayLink[3] = "Gr";
			box3Filename[] = "grass.png";
			break;
		case 4:
			theBoardDisplayLink[3] = "Sn";
			box3Filename[] = "snow.png";
			break;
		case 5:
			theBoardDisplayLink[3] = "St";
			box3Filename[] = "Stones.png";
			break;
		case 6:
			theBoardDisplayLink[3] = "Wb";
			box3Filename[] = "wood box.png";
			break;
		case 7:
			theBoardDisplayLink[3] = "Wp";
			box3Filename[] = "wood planks.png";
			break;
		case 8:
			theBoardDisplayLink[3] = "Wo";
			box3Filename[] = "wood.png";
			break;
		default:
			theBoardDisplayLink[3] = "??";
			box3Filename[] = "Unknown Texture.png";
			break;
		}
	}
	if (theBoardDisplay[4] != "??")
	{
		switch (theBoardValues[4])
		{
		case -1:
			theBoardDisplayLink[4] = "??";
			box4Filename[] = "Unknown Texture.png";
			break;
		case 0:
			theBoardDisplayLink[4] = "Bb";
			box4Filename[] = "blackBox.png";
			break;
		case 1:
			theBoardDisplayLink[4] = "Br";
			box4Filename[] = "Bricks.png";
			break;

		case 2:
			theBoardDisplayLink[4] = "Cr";
			box4Filename[] = "Cracked Marbel.png";
			break;
		case 3:
			theBoardDisplayLink[3] = "Gr";
			box3Filename[] = "grass.png";
			break;
		case 4:
			theBoardDisplayLink[3] = "Sn";
			box3Filename[] = "snow.png";
			break;
		case 5:
			theBoardDisplayLink[3] = "St";
			box3Filename[] = "Stones.png";
			break;
		case 6:
			theBoardDisplayLink[3] = "Wb";
			box3Filename[] = "wood box.png";
			break;
		case 7:
			theBoardDisplayLink[3] = "Wp";
			box3Filename[] = "wood planks.png";
			break;
		case 8:
			theBoardDisplayLink[3] = "Wo";
			box3Filename[] = "wood.png";
			break;
		default:
			theBoardDisplayLink[3] = "??";
			box3Filename[] = "Unknown Texture.png";
			break;
		}
	}*/
}
void gameLoop(void)
{
		updateDisplayLink();

	
		updateDisplayLink();
		//debugDisplayGridAnswers();

		displayGridCurrentState();
		cout << "Please enter the first piece : " << endl;

		while (isFirstInputCorrect == false)
		{
			getline(cin, inputFirstPiece);
			stream.str(inputFirstPiece);
			stream >> selectedFirst;
			stream.clear();
			if (selectedFirst > 0 && selectedFirst < 10)
			{

				isFirstInputCorrect = true;
			}
			else
			{
				cout << "Invalid input, please try again : " << endl;
			}
		}
		theBoardDisplay[selectedFirst - 1] = theBoardDisplayLink[selectedFirst - 1];
		displayGridCurrentState();
		isFirstInputCorrect = false;
		cout << "Please enter the second piece : " << endl;
		while (isSecondInputCorrect == false)
		{
			getline(cin, inputSecondPiece);
			stream.str(inputSecondPiece);
			stream >> selectedSecond;
			stream.clear();
			if (selectedSecond > 0 && selectedSecond < 10)
			{

				isSecondInputCorrect = true;
			}
			else
			{
				cout << "Invalid input, please try again : " << endl;
			}
		}
		theBoardDisplay[selectedSecond - 1] = theBoardDisplayLink[selectedSecond - 1];
		displayGridCurrentState();
		isSecondInputCorrect = false;

		if (theBoardDisplayLink[selectedSecond - 1] == theBoardDisplayLink[selectedFirst - 1])
		{
			pairsFound++;
		}

		cout << "Press any button to proceed to the next turn." << endl;
		if (theBoardDisplayLink[selectedSecond - 1] != theBoardDisplayLink[selectedFirst - 1])
		{
			theBoardDisplay[selectedFirst - 1] = "??";
			theBoardDisplay[selectedSecond - 1] = "??";
		}

		if (pairsFound > 3)
		{
			gameHasEnded = true;
			cout << "You have won!" << endl;
		}
		selectedFirst = -1;
		selectedSecond = -2;



		//cout << "Please enter the first piece : " << endl;

		//
		//{
		//	//cin >> inputFirstPiece;
		//	//getline(cin, inputFirstPiece);
		//	/*stream.str(inputFirstPiece);
		//	stream >> selectedFirst;
		//	stream.clear();*/
		//	if (selectedFirst > 0 && selectedFirst < 10)
		//	{

		//		isFirstInputCorrect = true;
		//	}
		//	else
		//	{
		//		/*cout << "Invalid input, please try again : " << endl;*/
		//	}
		//}
		//if ((temp1 > 0 && temp1 < 10) || (temp2 > 0 && temp2 < 10))
		//{
		//	theBoardDisplay[temp1 - 1] = theBoardDisplayLink[temp1 - 1];
		//}
		//
		//displayGridCurrentState();
		//isFirstInputCorrect = false;
		//cout << "Please enter the second piece : " << endl;
		//
		//{
		//	//cin >> inputFirstPiece;
		//	//getline(cin, inputSecondPiece);
		//	/*stream.str(inputSecondPiece);
		//	stream >> selectedSecond;
		//	stream.clear();*/
		//	if (temp2 > 0 && temp2 < 10)
		//	{

		//		isSecondInputCorrect = true;
		//	}
		//	else
		//	{
		//		/*cout << "Invalid input, please try again : " << endl;*/
		//	}
		//}
		//if ((temp1 > 0 && temp1 < 9) || (temp2 > 0 && temp2 < 9))
		//{
		//	theBoardDisplay[temp1 - 1] = theBoardDisplayLink[temp2 - 1];
		//	temp1 = -1;
		//	temp2 = -2;
		//}
		//
		//
		//displayGridCurrentState();
		//isSecondInputCorrect = false;

		//if ((theBoardDisplayLink[temp2 - 1] == theBoardDisplayLink[temp1 - 1]))
		//{
		//	pairsFound++;
		//	temp1 = -1;
		//	temp2 = -2;
		//	selectedFirst = -1;
		//	selectedSecond = -2;
		//}

		//cout << "Press F to clear selection." << endl;
		//if (theBoardDisplayLink[temp2 - 1] != theBoardDisplayLink[temp1 - 1])
		//{
		//	theBoardDisplay[temp1 - 1] = "??";
		//	theBoardDisplay[temp2 - 1] = "??";
		//	temp1 = -1;
		//	temp2 = -2;
		//}

		//if (pairsFound > 3)
		//{
		//	
		//	cout << "You have won! Press any button to close." << endl;
		//	cin.get();
		//	gameHasEnded = true;
		//}
		//selectedFirst = -1;
		//selectedSecond = -2;
	
	
}




//Vertices and UV coordinates for the cube are here, as well as information for VBO and VAO.
void boxVerticesStorage(void)
{
	//Vertices for the cube.
	float cubeVertex[108] = {

		//Front face
		0.0, 0.0, 0.0, //Triangle 1 begin
		0.0, -0.5, 0.0,
		0.5, 0.0, 0.0, //triangle 1 end
		0.0, -0.5, 0.0,//triangle 2 begin
		0.5, -0.5, 0.0,
		0.5, 0.0, 0.0, //triangle 2 end

		//Right Face
		0.5, 0.0, 0.0, //triangle 3 begin
		0.5, -0.5, 0.0,
		0.5, -0.5, -0.5, //Triangle 3 end
		0.5, 0.0, 0.0, // triangle 4 begin
		0.5, -0.5, -0.5,
		0.5, 0.0, -0.5, //triangle 4 end

		//left face
		0.0, 0.0, 0.0, //triangle 5 begin
		0.0, 0.0, -0.5,
		0.0, -0.5, -0.5, // triangle 5 end
		0.0, 0.0, 0.0, //triangle 6 begin
		0.0, -0.5, -0.5,
		0.0, -0.5, 0.0, //triangle 6 end

		//bottom face
		0.0, -0.5, 0.0, //triangle 7 begin
		0.0, -0.5, -0.5,
		0.5, -0.5, -0.5, //triangle 7 end
		0.0, -0.5, 0.0, //triangle 8 begin
		0.5, -0.5, -0.5,
		0.5, -0.5, 0.0, //triangle 8 end

		//Back face
		0.0, 0.0, -0.5, //triangle 9 begin
		0.5, -0.5, -0.5,
		0.5, 0.0, -0.5, //triangle 9 end
		0.0, 0.0, -0.5, //triangle 10 begin
		0.0, -0.5, -0.5,
		0.5, -0.5, -0.5, //triangle 10 end

		//top face
		0.0, 0.0, 0.0, //triangle 11 begin
		0.0, 0.0, -0.5,
		0.5, 0.0, -0.5, //triangle 11 end
		0.0, 0.0, 0.0, //triangle 12 begin
		0.5, 0.0, 0.0,
		0.5, 0.0, -0.5 //triangle 12 end

	};
	//UV coordinates for the cube. 
	float cubeTextureCoords[72] =
	{
			//front face of cube
			0.0, 1.0,
			0.0, 0.0,
			1.0, 1.0,
			0.0, 0.0,
			1.0, 0.0,
			1.0, 1.0,
			//right face of cube
			1.0, 0.0,
			1.0, 1.0,
			0.0, 1.0,
			1.0, 0.0,
			0.0, 1.0,
			0.0, 0.0,
			//left face of cube
			0.0, 1.0,
			1.0, 1.0,
			1.0, 0.0,
			0.0, 1.0,
			1.0, 0.0,
			0.0, 0.0,
			//bottom face of cube
			1.0, 0.0,
			1.0, 1.0,
			0.0, 1.0,
			1.0, 0.0,
			0.0, 1.0,
			0.0, 0.0,
			//back face of cube
			1.0, 1.0,
			0.0, 0.0,
			0.0, 1.0,
			1.0, 1.0,
			1.0, 0.0,
			0.0, 0.0,

			//top face of cube
			0.0, 0.0,
			0.0, 1.0,
			1.0, 1.0,
			0.0, 0.0,
			1.0, 0.0,
			1.0, 1.0
	};
	glGenVertexArrays(numbVAOs, vao); //we will use 1 VAO for our cube, and 2 VBOs for our cube. there are no other objects so no more than this are needed :)
	glBindVertexArray(vao[0]);
	glGenBuffers(numbVBOs, vbo);
	glBindBuffer(GL_ARRAY_BUFFER, vbo[0]);
	glBufferData(GL_ARRAY_BUFFER, sizeof(cubeVertex), cubeVertex, GL_STATIC_DRAW);
	glBindBuffer(GL_ARRAY_BUFFER, vbo[1]);
	glBufferData(GL_ARRAY_BUFFER, sizeof(cubeTextureCoords), cubeTextureCoords, GL_STATIC_DRAW);

}
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