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Functions
Shader Management

Compile shader
unsigned compileShader(GLenum type, const char* source) {

unsigned shader = glCreateShader(type);
glShaderSource(shader, 1, &source, NULL);

glCompileShader(shader);

GLint success;
glGetShaderiv(shader, GL_COMPILE_STATUS, &success);
if (Isuccess) {
char infoLog[512];
glGetShaderInfoLog(shader, 512, NULL, infoLog);
cerr << "Error: Shader compilation failed\n" << infoLog << endl;

}

return shader;
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The compileShader function compiles OpenGL shader from the attached library in order to
create the shader object it also checks for error to ensure that the code is working as
intended, finally it returns the compiled shader object.

Create Shader Program

unsigned createShaderProgram() {
unsigned vertexShader = compileShader(GL_VERTEX_SHADER, vertexShaderSource);

unsigned fragmentShader = compileShader(GL_FRAGMENT_SHADER,
fragmentShaderSource);

unsigned program = glCreateProgram();
glAttachShader(program, vertexShader);
glAttachShader(program, fragmentShader);
glLinkProgram(program);

GLint success;
glGetProgramiv(program, GL_LINK_STATUS, &success);
if (Isuccess) {

char infoLog[512];

glGetProgramInfoLog(program, 512, NULL, infoLog);

cerr << "Error: Shader program linking failed\n" << infoLog << endl;

glDeleteShader(vertexShader); // Cleanup

glDeleteShader(fragmentShader);

return program;

This function is a prelude to the compile shader function it works by linking the 2 shaders
together into an individual shader and attaches it to the code the it check for errors to ensure
that the code has worked as intended and is functioning then it deletes the shader objects.




Rendering

Render Square

void renderSquare(unsigned shaderProgram, unsigned VertexArrayOb, float xPosition, float
yPosition, const Square& square) {

GLint offsetLocation = glGetUniformLocation(shaderProgram, "offset");

glUniform2i(offsetLocation, xPosition, yPosition);

GLint colorLocation = glGetUniformLocation(shaderProgram, "color");

glUniform3f(colorLocation, square.color[0], square.color[1], square.color[2]);

glBindVertexArray(VertexArrayOb);
glDrawElements(GL_TRIANGLES, 6, GL_UNSIGNED_INT, Q);
}

This code is uses to create a basic square and to set it position on the screen, it then uses
uniform to set the colour in the shader, next it binds the array and finally renders the square

Game Logic

Initialize Board
void initializeBoard() {

vector<int> values(TOTAL_SQUARES);
for (inti=0;i < TOTAL_PAIRS; ++i) {

valuesli] = i; /I First instance of the pair

values[i + TOTAL_PAIRS] =i; // Second instance of the pair
}

random_shuffle(values.begin(), values.end());

for (inti = 0; i < TOTAL_SQUARES; ++) {

board[i] ={ values[i], false, {0.5f, 0.51, 0.5f} }; // Initialize unrevealed squares




The way this function works is by creating the game board by using the board vector with
shuffle pairs and the square properties tro create the amount of squares, it create the pairs
of squares based on the a for loop that take away the total number by one each time a pair
is made. It set all of there revealed vectors to false and set them to a gray color with the
{0.5,0.5,0,5.} which means that the boards is hidden, | also intended to add a loop to the
shuffle to make the pair location different each time by due to time restraint | was unable to
do this.

Mouse Button Callback

void mouseButtonCallback(GLFWwindow* window, int button, int action, int mods) {
if (button == GLFW_MOUSE_BUTTON_LEFT && action == GLFW_PRESS && !waiting) {
double xPos, yPos;

glfwGetCursorPos(window, &xPos, &yPos);

/I Map mouse position to grid index

int col = (xPos / 600.0) * GRID_SIZE;

int row = (1.0 - yPos / 1000.0) * GRID_SIZE;
int index = row * GRID_SIZE + col;

if (index < 0 Il index >= TOTAL_SQUARES Il board[index].revealed) return;

board[index].revealed = true;

int value = board[index].value;
board[index].color[0] = pairColors[value][0];
board[index].color[1] = pairColors[value][1];

board[index].color[2] = pairColors[value][2];

if (selected[0] == -1) {
selected[0] = index;

}

else if (selected[1] ==-1) {

selected[1] = index;




if (board[selected[0]].value == board[selected[1]].value) {
matchedPairs++;
selected[0] = selected[1] = -1;

}

else {
waiting = true;

glfwSetTime(0); // Start delay timer

}

The mouse function is used to get the location of the mouse in comparison to the grip
inorder to determine when it is click which square it is over and flip that square. The way it
does this is by normalising the grid positions based on the size of the window, it also
calculates if a square has already been clicked or if you have clicked out of bounds, | tthen
revelasse the clicked opnm square and it will stay revealed until an incorrect pair is choses.

Incorrect Pair
oid incorrectPair() {
if (waiting && glfwGetTime() > 0.5) { // Delay threshold
for (int i : selected) {
board[i].revealed = false;
board[i].color{0] = 0.5f;
board[i].color[1] = 0.5f;
board[i].color[2] = 0.5f;
}
selected[0] = selected[1] = -1;

waiting = false;

The way this function works is by working when to squares are selected and they do not
match, once this happens first there is a 0.5 second delay allowing you to see the one you
guessed incorrectly, the both are reverted to there original colour this is done by returning
the revealed variable back top false which subsequently return there colour to grey, and
from there it returns you to the main game loop where you can select again and so on.




Videos
https://youtu.be/8rck3JkcMU8
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assignment 2 tynan

GRADEMARK REPORT

FINAL GRADE

/100

GENERAL COMMENTS
Game Design (40 points)

Develop a game based on the
matching pairs premise: 10/10 points

Use of OOP: 0/5 points

Include a mechanism to cover and
uncover pairs of objects:5/5 points

Implement object picking

(keyboard, collision, or god solution, or another
innovative approach):5/5

points

Allow players to match objects;
mismatched objects are covered again :10/10 points

Maintain high scores:0/5 point
(local file storage or db solution)

Graphics and Rendering (40 points)

Use C++ with relevant APIs/SDKs:
5/5 points (OPENGL/GLFW/GLEW/GLM/IMGUI)

Camera system: 0/5 points
(Orthographic/Projection)



Implement a lighting system:0/5 points

Create and import appropriate
textures: 0/5 points

Apply textures to primitives: 0/5
points

Import game objects using a
consistent file format: 0/3 points

Implement depth testing: 0/5
points

Apply surface culling: 1/2
points

Batching: 0/5 points

Documentation/Report (20 points)

Write a report detailing the
structure of the program using appropriate
notation: 6/8 points

Explain the important algorithms
and data structures used, justifying their use: 5/7
points

Evaluate the application by
testing and validating it: 5/5 points



Alternatively a video discussing the same topics
as the report while highlighting the key areas of
the code and operation of the

system
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