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[bookmark: _Toc91254168]Introduction
[bookmark: _Hlk91232441]The author plans to create a card matching game using playing cards which are displayed within this report, this report is a breakdown of what the author plans to do to achieve the goal of creating a match game. The game is named ‘Royal Match Up’, to play the game it requires users input using keyboard, mouse movement using the curser and mouse clicking for the beginning half of the game. The second half only requires the user to use the mouse curser and mouse click. The way the game would work is by the player running the program and following the game instructions within this report. The author plans to use various resources listed within this report to help build the C++ program that will be using OpenGL and GLFW.

[bookmark: _Toc91254169]Royal Match Up  
The player would open the game and the first thing they would see is two card decks, one above the other on the screen, the player would then need to use the arrow keys on the keyboard using either the left or right key to open both decks and by pressing the same key three times to display six cards in total. The player should then continue pressing their chosen arrow key to spin the playing cards around, to then show two jack of spades cards, two queen of hearts cards and two king of diamonds cards in a random order, these are displayed in figure 1, figure 2 and figure 3. Once the player has taken a moment to memorise the location of each playing card, the user can then spin the cards around again using the opposite arrow key on the keyboard they were previously using. 
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[bookmark: _Toc91254065]Figure 1 playing texture card one[1]
Once they’re facing away from the user, the player may then begin the game by clicking on the cards using their left mouse button. The player would pick two playing cards by clicking on them, which would turn around without the user needing to use the arrow keys again. This would be done so the player would be displayed the card making them able to see which cards they had picked.


If the two chosen cards that have been picked by the player by them clicking on each card, then matches each other they will stay face up so the user can see them. But if they do not match each other the cards will both spin back around facing away from the player allowing them to try again. Once the player has successfully matched all the playing cards and they are all facing the user, they will all begin to spin like a cartwheel firework while text will display to the screen saying “congratulations on winning the game” to the player.
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[bookmark: _Toc91254066]Figure 2 playing texture card two[2]

[bookmark: _Toc91254170]Game Demonstration 
The author has contained screen shots of the game running in difference stages of play, in order within appendix 1 also within appendix 1 there is a section including a URL link to a video on YouTube that the author has created to show the program running in real time. 
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[bookmark: _Toc91254067]Figure 3 playing texture card three[3]




[bookmark: _Toc91254171]Resources 
Visual Studio 2019 [4]
OpenGL [5]
YouTube [6]

[bookmark: _Toc91254172]Books
Computer Graphics Programming in OpenGL with C++[7]
The OpenGL R Graphics System[8]
The OpenGL® Shading Language[9]
Learn OpenGL-Graphics Programming[10]
Modern OpenGL Guide test[11]
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[bookmark: _Toc91254174]Appendices
[bookmark: _Toc91254175]Appendix 1
[bookmark: _Toc91254176]URL Video Link
https://youtu.be/xzqqpyoQwIQ
[bookmark: _Toc91254177]Screen Shots of ‘Royal Match Up’ Game
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[bookmark: _Toc91254068]Figure 4 Royal Match Up game
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[bookmark: _Toc91254069]Figure 5 Opening of the two Decks
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[bookmark: _Toc91254070]Figure 6 Full opening of the Decks
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[bookmark: _Toc91254071]Figure 7 Mouse Click


[bookmark: _Toc91254178]Appendix 2
[bookmark: _Toc91254179]Source Code
Source.cpp
#include "gameContols.h"

int main(void) {
	
	callscreen();

	return 0;
}
gameContols.h
#pragma once

#include "GL/glew.h"
#include "GLFW/glfw3.h"
#include <iostream>

 //full screen 
#define SCREEN_WIDTH 1080
#define SCREEN_HEIGHT 980 

static void cursorPosistionCallback(GLFWwindow* window, double xPos, double yPos);
void mouseButtonCallback(GLFWwindow* window, int button, int action, int mods);
int callscreen(void);
void keyCallback(GLFWwindow* window, int key, int scancode, int action, int mods);

void DrawCards(GLfloat centerPosX, GLfloat centerPosY, GLfloat centerPosZ, GLfloat edgeLength);


gameContols.cpp
#include "gameContols.h"

GLfloat rotationX = 0.0f;
GLfloat rotationY = 0.0f;

GLuint renderingProgram;

static void cursorPosistionCallback(GLFWwindow* window, double xPos, double yPos)
{
	std::cout  << "Cursor Position X: "<< xPos <<"  Cursor Position Y:" << yPos << std::endl;

}
void mouseButtonCallback(GLFWwindow* window, int button, int action, int mods)
{
	if (button == GLFW_MOUSE_BUTTON_LEFT && action == GLFW_PRESS)
	{
		std::cout << "Left Button Pressed" << std::endl;
	}

	if (button == GLFW_MOUSE_BUTTON_LEFT && action == GLFW_RELEASE)
	{
		std::cout << "Left Button Released " << std::endl;
	}
}
void keyCallback(GLFWwindow* window, int key, int scancode, int action, int mods)
{
	const GLfloat rotationSpeed = 10;

	if (action == GLFW_PRESS || action == GLFW_REPEAT)
	{
		switch (key)
		{
		case GLFW_KEY_RIGHT:
			rotationY += rotationSpeed;
			std::cout << "Right Key Pressed" << std::endl;
			break;

		case GLFW_KEY_LEFT:
			rotationY -= rotationSpeed;

			std::cout << "Left Key Pressed" << std::endl;
			break;
		default:
			break;

		}
	}
}
void DrawCards(GLfloat centerPosX, GLfloat centerPosY, GLfloat centerPosZ, GLfloat edgeLength)
{
	GLfloat halfSideLength = edgeLength * 5;

	GLfloat vertices[] =
	{
		//  clockwise direction 
		centerPosX - halfSideLength, centerPosY + halfSideLength,centerPosZ + halfSideLength, // top left
		centerPosX + halfSideLength, centerPosY + halfSideLength,centerPosZ + halfSideLength,// top right
		centerPosX + halfSideLength, centerPosY - halfSideLength,centerPosZ + halfSideLength,// bottom right
		centerPosX - halfSideLength, centerPosY - halfSideLength,centerPosZ + halfSideLength,// bottom left
	};

	glPolygonMode(GL_FRONT_AND_BACK, GL_LINE);// enable wire mode
	//glPolygonMode(GL_FRONT_AND_BACK, GL_FILL);

	glEnableClientState(GL_VERTEX_ARRAY);
	glVertexPointer(3, GL_FLOAT, 0, vertices);// (first colum is the size of vertex xyz, next the type, then stride is there a gap between, potiner to the array)
	glDrawArrays(GL_QUADS, 0, 24);// (drawing retangle or square shape, where you want to start at, number of vertices)
	glDisableClientState(GL_VERTEX_ARRAY);
	
}


int callscreen(void)
{
	GLFWwindow* window;

	// initialise the GLFW
	if (!glfwInit())
	{
		return 0;
	}

	// create a window mode and its opengl context
	window = glfwCreateWindow(SCREEN_WIDTH, SCREEN_HEIGHT, " Royal Match Up Game  ", NULL, NULL);//Length by height

	int screenWidth, screenHeight;
	glfwGetFramebufferSize(window, &screenWidth, &screenHeight);

	glfwSetKeyCallback(window, keyCallback);
	glfwSetInputMode(window, GLFW_STICKY_KEYS, 1);

	glfwSetCursorPosCallback(window, cursorPosistionCallback);
	glfwSetMouseButtonCallback(window, mouseButtonCallback);


	if (!window)
	{
		glfwTerminate();
		return 0;
	}

	// make widow's  context current 
	glfwMakeContextCurrent(window);
	
	glViewport(0.0f, 0.0f, screenWidth, screenHeight);
	glMatrixMode(GL_PROJECTION);// camera to set zoom factor and aspect ratio
	glLoadIdentity();// resets the projection matrix

	glOrtho(0, SCREEN_WIDTH, 0, SCREEN_HEIGHT, 0, 1000); // coordinates system to set 0 to 1000 width and 0 to 1000 height
	glMatrixMode(GL_MODELVIEW); // (default matrix mode) defines object transformed (translation, rotation and scaling)
	glLoadIdentity();

	GLfloat halfScreenWidth = SCREEN_WIDTH / 2;
	GLfloat halfScreenHeight =SCREEN_HEIGHT / 2;


	while (!glfwWindowShouldClose(window))// loop intil the suer closes the window 
	{
		glClear(GL_COLOR_BUFFER_BIT); // CLEARS SCREEN 

		// Render the opengl here 
		

		glPushMatrix();
		glTranslatef(halfScreenWidth, halfScreenHeight, -500);
		glRotatef(rotationX, 1, 0, 0);
		glRotatef(rotationY, 0, 1, 0);
		glTranslatef(-halfScreenWidth, -halfScreenHeight, 500);

		// bottom row
		DrawCards(halfScreenWidth, halfScreenHeight, -1000, 10);
		DrawCards(halfScreenWidth, halfScreenHeight,-750, 10);
		DrawCards(halfScreenWidth, halfScreenHeight,-500, 10);
		DrawCards(halfScreenWidth, halfScreenHeight, -250, 10);


		// top row 
		DrawCards(halfScreenWidth, 800, -1000, 10);
		DrawCards(halfScreenWidth, 800, -750, 10);
		DrawCards(halfScreenWidth, 800, -500, 10);
		DrawCards(halfScreenWidth, 800, -250, 10);
		
		glPopMatrix();
		
		// swap front and back buffers
		glfwSwapBuffers(window);

		// poll for and process events
		glfwPollEvents();

	}

	glfwTerminate();




}
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