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Implementation

This section will aim to discuss each requirement attempted for the implementation and
what was achieved. The implementation is split into two parts — a texture test (window

one), and an object scene (window two). Instructions on how to operate the program is

discussed in the user guide. A full game was not implemented.

Lighting
The lighting system was implemented in the object scene, utilising material and light

properties which produce the below results:

Material properties are defined by the specular, diffuse, ambient, and shininess coefficients.
Light properties encompass the diffuse and ambient coefficients, in addition to a position

which modifies which parts of an object light up.




glMaterialf
glMaterialf

Such material and light properties are defined and then enabled via the respective OpenGL

functions. glClearColor also provides background lighting.

Texturing
Textures were implemented in the texture test, where vertex and fragment shaders apply

said textures to hard coded objects via uniforms:
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PNG files are loaded into a Texture class, then bound to texture units:
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A vertex shader sets up the primitives to be rendered via vertex and index buffers, and

fragment shaders render the primitives with the active texture unit set via uniforms:




matd u_MVI
main

position;

u_Texture;

(u_Texture, v_TexCoord);

Texture resources were acquired via [1], code was implemented with the aid of a playlist by

The Cherno [2].

Object Loading
A simple object loader was implemented into the object scene, which allows .obj files to be

read from and store data such as vertices and indices inside vectors:







Looping through the file line by line and identifying prefixes to each line lets the program

know what data is being read, how to handle it, and where to store it.

Various objects can be imported, however only triangulated objects will render properly:

Depth Testing & Surface Culling
In the texture test, surfaces rendered away from the initial camera position are culled by

enabling face culling:




However, depth testing functionality was not fully implemented.

Camera, Model & Viewing Projections

In the texture test, a very simple perspective camera was setup with the ability to orbit
objects around the x-axis, although objects offset on the y and z axis are negatively
impacted. A model matrix brings objects into world space, and view matrix offset them into

the perspective of the user.

: :TestMatchingPairs

m_Proj(glm:: spective(glm: :radians(45.8f), 9

m_CameraAngle
m_CameraOffset(-400.

m_View(glm::translate(glm




ians(m_CameraAngl

Collision Detection & Object Management

These requirements were implemented into the object scene. A scene class holds a vector
of objects, which can add or delete said objects dynamically, with default or defined
positions —designed with the aid of a video by Sharma [3]. Pre-determined bounding
spheres hold a radius which is used in collision detection —i.e., if the distance between the
centroids of two spheres is equal to or less than the sum of sphere radii, collision has

occurred. Using the formula of distance between two points as a check [4, p. 373]:

d* = (o — x1)2 + (02— J&)z + (z2 — Zl)2
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User Guide

The program begins with the texture test being loaded. An ImGui window will pop up
alongside the graphics window —this acts as an interface. Select the “Matching Pairs Game”

button in the ImGui window to load the texture test:

&7 Matching Pairs Game - a X

Pairs Game

7 Matching Pairs Game - O s

Sliders can be selected in the ImGui interface to allow moving the camera around the scene

along its axes, or orbiting around the x-axis.

Closing the texture test graphics window will load the objects scene window:
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& Matching pairs game - O X

In this window, pressing “a” on the keyboard will add a floor and monkey object into the
scene. Pressing “s” adds an offset monkey. Pressing “d” deletes the most recently added
object. Pressing “I” and “r” orbits the camera around the y-axis left and right respectively.

Closing this window ends the program.
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Appendix
cindexBuffer.cpp

#include "cIndexBuffer.h"

#include "cRenderer.h"

IndexBuffer::IndexBuffer(const unsigned int* data, unsigned int count)

:m_Count(count)
ASSERT(sizeof(unsigned int) == sizeof(GLuint));

GLCall(glGenBuffers(1, &m_RendererID)); // Generate a buffer with an ID stored in the

above buffer variable
GLCall(glBindBuffer(GL_ELEMENT_ARRAY_BUFFER, m_RendererID));

GLCall(glBufferData(GL_ELEMENT_ARRAY_BUFFER, count * sizeof(unsigned int), data,
GL_STATIC_DRAW));

IndexBuffer::~IndexBuffer()

{

GLCall(glDeleteBuffers(1, &m_RendererlD));
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void IndexBuffer::Bind() const

{

GLCall(glBindBuffer(GL_ELEMENT_ARRAY_BUFFER, m_RendererID));

void IndexBuffer::Unbind() const

{

GLCall(gIBindBuffer(GL_ELEMENT_ARRAY_BUFFER, 0));
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clndexBuffer.h
#include "cIindexBuffer.h"

#include "cRenderer.h"

IndexBuffer::IndexBuffer(const unsigned int* data, unsigned int count)

:m_Count(count)

ASSERT(sizeof(unsigned int) == sizeof(GLuint));

GLCall(glGenBuffers(1, &m_RendererID)); // Generate a buffer with an 1D stored in the

above buffer variable
GLCall(glBindBuffer(GL_ELEMENT_ARRAY_BUFFER, m_RendererID));

GLCall(glBufferData(GL_ELEMENT_ARRAY_BUFFER, count * sizeof(unsigned int), data,
GL_STATIC_DRAW));

IndexBuffer::~IndexBuffer()

{

GLCall(glDeleteBuffers(1, &m_RendererlD));

void IndexBuffer::Bind() const
{
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GLCall(glBindBuffer(GL_ELEMENT_ARRAY_BUFFER, m_RendererID));

void IndexBuffer::Unbind() const

{

GLCall(glBindBuffer(GL_ELEMENT_ARRAY_BUFFER, 0));
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cRenderer.cpp

#include "cRenderer.h"

// Error logging functions

void GLClearError()

{

while (glGetError() != GL_NO_ERROR);

bool GLLogCall(const char* function, const char* file, int line)

while (GLenum error = glGetError())

{

std::cout << "[OpenGL_Error] {" << error <<"}" << function <<

nn

<< file <<":" << std::endl;

return false;

return true;

// Renderer functions

Renderer::Renderer()
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Renderer::“Renderer()

{
}

void Renderer::Create()

{

glutinitDisplayMode(GLUT_DOUBLE | GLUT_RGB | GLUT_DEPTH);

GLfloat mat_specular[] = {0.256777, 0.137622, 0.086014, 1.0 };
GlLfloat mat_diffuse[] = {0.7083, 0.27048, 0.0828, 1.0 };
GLfloat mat_ambient[] = { 0.79125, 0.6735, 0.6225, 1.0 };

GLfloat mat_shininess[] = {12.8 };

GLfloat light_position[] ={5.0,-5.0,5.0,0.0};

glutinitWindowPosition(1000, 500);

glMaterialfv(GL_FRONT, GL_SPECULAR, mat_specular);

glMaterialfv(GL_FRONT, GL_SHININESS, mat_shininess);

glMaterialfv(GL_FRONT, GL_DIFFUSE, mat_diffuse);
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glMaterialfv(GL_FRONT, GL_AMBIENT, mat_ambient);

glLightfv(GL_LIGHTO, GL_POSITION, light_position);

GLCall(glShadeModel(GL_SMOOTH));

glEnable(GL_LIGHTING);

glEnable(GL_LIGHTO);

glShadeModel(GL_SMOOTH); //uses GL_SMOOTH or GL_FLAT

glutinitDisplayMode(GLUT_DEPTH);

// Enable and define how we want OpenGL to blend alpha pixels
GLCall(glEnable(GL_BLEND));

GLCall(glBlendFunc(GL_SRC_ALPHA, GL_ONE_MINUS_SRC_ALPHA));

void Renderer::Clear() const

{

GLCall(gIClear(GL_COLOR_BUFFER_BIT));
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void Renderer::Draw(const VertexArray& va, const IndexBuffer& ib, const Shader& shader)

const

// Bind the shader

shader.Bind();

// Bind our vertex array

va.Bind();

// Bind our index buffer

ib.Bind();

GLCall(gIDrawElements(GL_TRIANGLES, ib.GetCount(), GL_UNSIGNED_INT, nullptr)); //
Must use GL_UNSIGNED_INT as our type

}
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cRenderer.h

#pragma once

#include <stdlib.h>

#include <iostream>

#include <GL/glew.h>

#include "glut.h"

#include "cVertexArray.h"
#include "cIndexBuffer.h"

#include "cShader.h"

// Macros
// Set a breakpoint if x is false
#define ASSERT(x) if(!(x)) __debugbreak();

// Call GLClearError to clear current error flags beforer reaching x, then check for new errors

after x is hit
#define GLCall(x) GLClearError();\
X\

ASSERT(GLLogCall(#x, __FILE__, __LINE_))

// Functions

void GLClearError();
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/// <summary>

/// GLLogCall displays the error code flagged up by OpenGL

/1] </summary>

/// <param name="function">The name of the function we tried to call</param>
/// <param name="file">The source file which called this function</param>

/// <param name="line">The line number where an error was flagged</param>
/// <returns></returns>

bool GLLogCall(const char* function, const char* file, int line);

class Renderer

public:

Renderer();

~Renderer();

void Create();

void Clear() const;

void Draw(const VertexArray& va, const IndexBuffer& ib, const Shader& shader)

const;

private:
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cShader.cpp

#include "cShader.h"

#include <iostream>
#include <fstream>
#include <string>

#include <sstream>

#include "cRenderer.h"

Shader::Shader(const std::string& filepath)

: m_FilePath(filepath), m_RendererID(0)

ShaderProgramSource source = ParseShader(filepath);
//std::cout << "VERTEX:" << std::end|;

//std::cout << source.VertexSource << std::endl;
//std::cout << "FRAGMENT:" << std::endl;

//std::cout << source.FragmentSource << std::endl;

// Create and store the |D for the shaders we are using in this program

m_RendererID = CreateShader(source.VertexSource, source.FragmentSource);
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Shader::~Shader()

{

GLCall(glDeleteProgram(m_RendererlD));

ShaderProgramSource Shader::ParseShader(const std::string& filepath)

{

enum class ShaderType // Defines the potential modes we are reading data for

{

NONE = -1, VERTEX =0, FRAGMENT =1

ShaderType type = ShaderType::NONE; // Initialise mode reading to none

std:ifstream stream(filepath); // Reads the shader file
std::string line; // Stores the line being read

std::stringstream ss[2]; // Holds streams for both vertex and fragment shaders

while (getline(stream, line))
{
// \dentified a new shader type, so we need to toggle the shader type mode

if (line.find("#shader") != std::string::npos) // If no npos (i.e. we have found the string

we want)

{
25




if (line.find("vertex") != std::string::npos)
{
type = ShaderType::VERTEX;
)
else if (line.find("fragment") != std::string::npos)
{

type = ShaderType::FRAGMENT;

}

// \dentified a line to be added to either shaders' source code stream
[*else*/
else if (type != ShaderType::NONE)

{

ss[(int)type] <<line << "\n';

return { ss[0].str(), ss[1].str() };

// CompileShader returns an ID for a shader program being compiled.
/{ Parameters of CompileShader:

// 1-type determines the shader program we want to compile, e.g. GL_VERTEX_SHADER
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// 2 - source is the source code of the shader program we wish to compile.
unsigned int Shader::CompileShader(unsigned int type, const std::string& source)
{

unsigned int id = gICreateShader(type);

const char* src =source.c_str(); // Temporarily hold a pointer to the source code we

wish to compile

GLCall(glshaderSource(id, 1, &src, nullptr)); // Pass the ID for which shader we are
working with, the number of source codes specified, a pointer to our source code pointer,

and nullptr as the condition for termination of strings

GLCall(glCompileShader(id));

// Query potential issues with the compiled shader - we provide the 1D of the shader we
are working with, and we provide what we are querying (in this case, compiler status), and

store the results in temporary memory
int result;
GLCall(glGetShaderiv(id, GL_COMPILE_STATUS, &result));

if (result == GL_FALSE)

// Query the length of our error message - we provide the ID for the shader, the data

we are querying, and the temporary memory to store results
int length;

GLCall{glGetShaderiv(id, GL_INFO_LOG_LENGTH, &length));

// Dynamically allocate on the stack the size of our queried data

//char* message = (char*)alloca(length * sizeof(char));
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char* message = (char*)_malloca(length * sizeof(char));

// Store the log message - provide shader ID, the buffer size for our message, a pointer

to our buffer size, and a pointer to the buffer

GLCall{glGetShaderinfolog(id, length, &length, message));

// \dentify the shader which failed to compile

std::cout << "Failed to compile " << (type == GL_VERTEX_SHADER ? "vertex" :

"fragment") << std::endl;

std::cout << message << std::endl;

// Failed shaders can be deleted
GLCall{glDeleteShader(id));

return 0;

return id;

// CreateShader links two shader program source codes into a single shader program and

compiles it. Returns a unique ID, useful in binding buffers.
// Parameters of CreateShader:
// 1-vertexShader is the source code for our vertex shaders

// 2 - fragmentShader is the source code being used for fragment shaders
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unsigned int Shader::CreateShader(const std::string& vertexShader, const std::string&
fragmentShader)

{

GLCall(unsigned int program = glCreateProgram());

// Store IDs for the vertex and fragment shader buffers
unsigned int vs = CompileShader(GL_VERTEX_SHADER, vertexShader);

unsigned int fs = CompileShader(GL_FRAGMENT_SHADER, fragmentShader);

// Attach both shaders to our program - passing in both the ID to our program and the ID

to the shader we wish to attach
GLCall(glAttachShader(program, vs));

GLCall(glAttachShader(program, fs));

// Link the two shaders attached and perform validation to ensure it can be compiled
GLCall(glLinkProgram(program));

GLCall(glValidateProgram(program));

// Get rid of redundant intermediate data by deleting our original shader buffers post-

linkage with the program
GLCall(glDeleteShader(vs));

GLCall(glDeleteShader(fs));

return program;
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void Shader::Bind() const

{

GLCall(glUseProgram(m_RendererID));

void Shader::Unbind() const

{

GLCall(glUseProgram(0));

void Shader::SetUniform1i(const std::string& name, int value)

{

Glint location = GetUniformLocation(name);

GLCall(glUniform1i(location, value));

void Shader::SetUniform1f(const std::string& name, const glm::vecl& value)

{

GLint location = GetUniformLocation(name);
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GLCall(glUniform1f(location, value x));

void Shader::SetUniform2f(const std::string& name, const glm::vec2& value)

{

GLint location = GetUniformLocation(name);

GLCall(glUniform2f(location, value.x, value.y));

void Shader::SetUniform3f(const std::string& name, const glm::vec3& value)

{

GLint location = GetUniformLocation(name);

GLCall(glUniform3f(location, value.x, value.y, value.z));

void Shader::SetUniform4f(const std::string& name, const glm::vec4& value)

{

GLint location = GetUniformLocation(name);

GLCall(glUniform4f(location, value x, value.y, value.z, value.w));
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void Shader::SetUniform4f(const std::string& name, float v0, float v1, float v2, float v3)

{

GLCall(glUniform4f(GetUniformLocation(name), v0, v1, v2, v3));

void Shader::SetUniformMat3(const std::string& name, const glm::mat3& matrix)

GLint location = GetUniformLocation(name);

GLCall(glUniformMatrix3fv(location, 1, GL_FALSE, &matrix[0][0]));

void Shader::SetUniformMat4(const std::string& name, const glm::mat4& matrix)

Glint location = GetUniformLocation{name);

GLCall(glUniformMatrix4fv(location, 1, GL_FALSE, &matrix[0][0]));

GLint Shader::GetUniformLocation(const std::string& name) const
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if (m_UniformLocationCache.find(name) != m_UniformLocationCache.end())

return m_UniformLocationCache[name];

GLint location = glGetUniformLocation(m_RendererlD, name.c_str());

if (location == -1)

m m

std::cout << "warning: uniform "' << name << "' doesn't exist!" << std::endl;

m_UniformLocationCache[name] = location;

return location;
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cShader.h
#pragma once
#include <string>

#include <unordered_map>

#include "stb_image/sth_image.h"

#include "glm/glm.hpp"

#include "GL/glew.h"

struct ShaderProgramSource

std::string VertexSource;

std::string FragmentSource;

class Shader

private:

unsigned int m_RendererID;

std::string m_FilePath;

mutable std::unordered_map<std

::string, GLint> m_UniformLocationCache;
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public:
Shader(const std::string& filepath);

~Shader();

void Bind() const;

void Unbind() const;

void SetUniform li(const std::string& name, int value);

void SetUniform 1f(const std::string& name, const glm::vec1& value);
void SetUniform2f(const std::string& name, const glm::vec2& value);
void SetUniform3f(const std::string& name, const glm::vec3& value);
void SetUniform4f(const std::string& name, const glm::vec4& value);

void SetUniform4f(const std::string& name, float v0, float v1, float f2, float 3);

void SetUniformMat3(const std::string& name, const glm::mat3& matrix);

void SetUniformMat4(const std::string& name, const glm::mat4& matrix);
private:

ShaderProgramSource ParseShader(const std::string& filepath);

unsigned int CompileShader(unsigned int type, const std::string& source);

unsigned int CreateShader(const std::string& vertexShader, const std::string&

fragmentShader);

GLint GetUniformLocation(const std::string& name) const;
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//int GetUniformLocation(const std::string& name);
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cTexture.cpp
#include "cTexture.h"

#include "stb_image/sth_image.h"

Texture::Texture(const Texture& texture)

: m_RendererID(texture.m_RendererID), m_FilePath(texture.m_FilePath),
m_LocalBuffer(texture.m_LocalBuffer), m_Width(texture.m_Width),

m_Height(texture.m_Height), m_BPP(texture.m_BPP)
{
}

Texture::Texture(const std::string& path, const unsigned int rendererID)

: m_RendererID(rendererID), m_FilePath(path), m_LocalBuffer{nullptr), m_Width(0),
m_Height(0), m_BPP(0)

{
// Pixels are read from the bottom up by default - so we flip this to read top down

stbi_set_flip_vertically_on_load(1);

// Store the data of our texture in our member variables and define four colour

channels - RGBA

m_LocalBuffer = sthi_load(path.c_str(), &m_Width, &m_Height, &m_BPP, 4);

37




GLCall(glGenTextures(1, &m_RendererID));

GLCall(glBindTexture(GL_TEXTURE_2D, m_Renderer|D));

// Set or texture parameters - our target is a 2d texture, we specify we are using a
minification filter, and specify we are linearly resampling everything

GLCall(glTexParameteri())

GLCall(gITexParameteri(GL_TEXTURE_2D, GL_TEXTURE_MIN_FILTER, GL_LINEAR));

// Also set a magnification filter so that we can render our texture in areas larger

than itself

GLCall(gITexParameteri(GL_TEXTURE_2D, GL_TEXTURE_MAG_FILTER, GL_LINEAR));

// Set wrap modes - clamp horizontally and vertically

GLCall(glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_WRAP_S,
GL_CLAMP_TO_EDGE));

GLCall(gITexParameteri(GL_TEXTURE_2D, GL_TEXTURE_WRAP_T,
GL_CLAMP_TO_EDGE));

// Send our texture image to OpenGL - specify 2d texture, no levels, an RGBA format
with 8 bits per channel, the width and height of the texture, no border, a format of RGBA, a

data type of unsigned byte, and the data to read from

GLCall(gITeximage2D(GL_TEXTURE_2D, 0, GL_RGBAS, m_Width, m_Height, 0,
GL_RGBA, GL_UNSIGNED_BYTE, m_LocalBuffer));

// If the buffer contains data, free up a buffer
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if (m_LocalBuffer)

stbi_image_free(m_LocalBuffer);

Texture::~Texture()

{

// Delete our texture from the GPU once data is destroyed

GLCall(glDeleteTextures(1, &m_RendererID));

void Texture::Bind{unsigned int slot) const

{
// Specify a slot we are activating to store data using texture slot enumerators
GLCall(glActiveTexture(GL_TEXTUREO + slot));
GLCall(glBindTexture(GL_TEXTURE_2D, m_RendererID));
GLCall(glBindTextureUnit(slot, m_RendererID));

}

void Texture::Unbind() const

{

GLCall(glBindTexture(GL_TEXTURE_2D, 0));
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GLuint Texture::LoadTexture(const std::string& path)

{

int w, h, bits;

stbi_set_flip_vertically_on_load(1);

auto* pixels = stbi_load(path.c_str(), &w, &h, &bits, STBI_rgb);

GLuint texturelD;

GLCall(glCreateTextures(GL_TEXTURE_2D, 1, &texturelD));

GLCall(glBindTexture(GL_TEXTURE_2D, texturelD));

GLCall(gITexParameteri(GL_TEXTURE_2D, GL_TEXTURE_MIN_FILTER, GL_LINEAR));

GLCall(gITexParameteri(GL_TEXTURE_2D, GL_TEXTURE_MAG_FILTER, GL_LINEAR));

GLCall(gITexParameteri(GL_TEXTURE_2D, GL_TEXTURE_WRAP_S,
GL_CLAMP_TO_EDGE));

GLCall(gITexParameteri(GL_TEXTURE_2D, GL_TEXTURE_WRAP_T,
GL_CLAMP_TO_EDGE));
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GLCall(gITeximage2D(GL_TEXTURE_2D, 0, GL_RGBS, w, h, 0, GL_RGB,
GL_UNSIGNED_BYTE, pixels));

stbi_image_free(m_LocalBuffer);

return texturelD;
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cTexture.h

#pragma once

#include "cRenderer.h"
#include "GL/glew.h"

#include <memory>

class Texture

public:
Texture(const Texture &texture);

Texture(const std::string& path = "Resources/Textures/Default.png", const unsigned

int m_RendererID = 0);

~Texture();

/1] <summary>

/// Bind our texture file to a specified slot

/// <fsummary>

/// <param name="slot">Optional parameter, defaulted to zero</param>
void Bind(unsigned int slot = 0) const;

void Unbind() const;

GLuint LoadTexture(const std::string& path);
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inline int GetWidth() const { return m_Width; }
inline int GetHeight() const { return m_Height; }
inline std::string GetFilePath() const { return m_FilePath; }

inline unsigned int GetID() const { return m_RendererID; }

private:
unsigned int m_RendererID;
std::string m_FilePath;
unsigned char* m_LocalBuffer;

int m_Width, m_Height, m_BPP;
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cVertexArray.cpp
#include "cVertexArray.h"
#include "cRenderer.h"

#include "cVertexBufferLayout.h"

VertexArray::VertexArray()

{

GLCall{glGenVertexArrays(1, &m_RendererlID));

VertexArray::~VertexArray()

{

GLCall(glDeleteVertexArrays(1, &m_RendererlD));

void VertexArray::AddBuffer(const VertexBuffer& vb, const VertexBufferLayout& layout)
{
Bind();

vh.Bind();

const auto& elements = layout.GetElements();

unsigned int offset = 0;
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for (unsigned inti = 0; i < elements.size(); i++)
{
const auto& element = elements|[i];
GLCall(glEnableVertexAttribArray(i));

GLCall(glVertexAttribPointer(i, element.count, element.type,

element.normalised, layout.GetStride(), (const void*)offset));

offset += element.count *

VertexBufferElement::GetSizeOfType(element.type);

}

void VertexArray::Bind() const

{

GLCall(glBindVertexArray(m_RendererlD));

void VertexArray::Unbind() const

{

GLCall(glBindVertexArray(0));

45




cVertexArray.h

#pragma once

#include "GL/glew.h"

#include "cVertexBuffer.h"

class VertexBufferLayout;

class VertexArray

{
public:
VertexArray();
~VertexArray();
void AddBuffer(const VertexBuffer& vb, const VertexBufferLayout& layout);
void Bind() const;
void Unbind() const;
private:
unsigned int m_RendererID;
k
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cVertexBuffer.cpp
#include "cVertexBuffer.h"

#include "cRenderer.h"

VertexBuffer::VertexBuffer(const void* data, unsigned int size)

{

GLCall(glGenBuffers(1, &m_RendererID)); // Generate a buffer with an ID stored in the

above buffer variable
GLCall(gIBindBuffer(GL_ARRAY_BUFFER, m_RendererID));

GLCall(glBufferData(GL_ARRAY_BUFFER, size, data, GL_STATIC_DRAW));

VertexBuffer::~VertexBuffer()

{

GLCall(glDeleteBuffers(1, &m_RendererID));

void VertexBuffer::Bind() const

{

GLCall(glBindBuffer(GL_ARRAY_BUFFER, m_RendererID));

void VertexBuffer::Unbind() const
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GLCall(glBindBuffer(GL_ARRAY_BUFFER, 0));
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cVertexBuffer.h

#pragma once

class VertexBuffer

public:
VertexBuffer(const void* data, unsigned int size);

~VertexBuffer();

void Bind() const;
void Unbind() const;
private:

unsigned int m_RendererID;
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cVertexBufferLayout.h

#pragma once

#include <vector>
#include <GL/glew.h>

#include "cRenderer.h"

struct VertexBufferElement

unsigned int type;
unsigned int count;

unsigned char normalised;

static unsigned int GetSizeOfType(unsigned int type)

{

switch (type)

{
case GL_FLOAT: return 4;
case GL_UNSIGNED_INT: return 4;
case GL_UNSIGNED_BYTE: return1;

}

ASSERT(false);

return 0;
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class VertexBufferLayout
{
public:
VertexBufferLayout()

: m_Stride(0) {}

//~VertexBufferLayout()
A
/1Y

template<typename T>

void Push(unsigned int count)

{

static_assert(false);
}
template<>

void Push<float>(unsigned int count)

{

m_Elements.push_back({ GL_FLOAT, count, GL_FALSE });
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m_Stride += count * VertexBufferElement::GetSizeOfType(GL_FLOAT);

template<>
void Push<unsigned int>{unsigned int count)
{

m_Elements.push_back({ GL_UNSIGNED_INT, count, GL_FALSE });

m_Stride += count *

VertexBufferElement::GetSizeOfType(GL_UNSIGNED_INT);

}

template<>
void Push<unsigned char>(unsigned int count)
{

m_Elements.push_back({ GL_UNSIGNED_BYTE, count, GL_TRUE });

m_Stride += count *

VertexBufferElement::GetSizeOfType(GL_UNSIGNED_BYTE);

}

inline const std::vector<VertexBufferElement> GetElements() const { return

m_Elements; }

inline unsigned int GetStride() const { return m_Stride; }

private:
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std::vector<VertexBufferElement> m_Elements;

unsigned int m_Stride;
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Game.cpp

// Includes

#include <iostream>
#include <fstream>
#include <string>
#include <sstream>
#include <tchar.h>

#include <string>

#include <GL/glew.h>

#include <GLFW/glfw3.h>

#include "glm/glm.hpp"

#include "glm/gtc/matrix_transform.hpp"
#include "imgui/imgui.h"

#include "imgui/imgui_impl_glfw_gI3.h"

#include "Object Scene/GraphicsTemplate.h"

#include "cRenderer.h"

#include "cVertexBuffer.h"
#include "cVertexBufferLayout.h"
#include "cIndexBuffer.h"
#include "cVertexArray.h"

#tinclude "cShader.h"
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#include "cTexture.h"

#include "Tests/cTestMatchingPairs.h"

int TextureScene()

{

GLFWwindow* window;

/* Initialize the library */
if (1gfwinit())

return-1;

// Setup OpenGL version 3.3, using the core profile
glfwWindowHint(GLFW_CONTEXT_VERSION_MAIJOR, 3);
glfwWindowHint(GLFW_CONTEXT_VERSION_MINOR, 3);

glfwWindowHint(GLFW_OPENGL_PROFILE, GLFW_OPENGL_CORE_PROFILE);

/* Create a windowed mode window and its OpenGL context */
window = glfwCreateWindow(1000, 500, "Matching Pairs Game", NULL, NULL);
if (!window)
{
glfwTerminate();

return -1;

55




/* Make the window's context current */

glfwMakeContextCurrent(window);

glfwSwaplinterval(1);

if (glewlnit() != GLEW_OK)

std::cout << "Error!" << std::endl;

std::cout << glGetString(GL_VERSION) << std::endl;

Renderer renderer;

renderer.Create();

ImGui::CreateContext();

ImGui_ImplGIfwGL3_Init(window, true);

ImGui::StyleColorsDark();

56




test::Test* currentTest = nullptr;
test:: TestMenu* testMenu = new test::TestMenu(currentTest);

currentTest = testMenu;

testMenu->RegisterTest<test::TestMatchingPairs>("Matching Pairs Game");

//test:: TestClearColour test;

/* Loop until the user closes the window */
while (!glfwWindowShouldClose(window))

{

GLCall(glClearColor(0.0f, 0.0f, 0.0f, 1.0f));

/* Render here */

renderer.Clear();

// Setup ImGUI for the next frame

ImGui_lmplGIfwGL3_NewFrame();

if (currentTest)

{
currentTest->OnUpdate(0.0f);

currentTest->OnRender();
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ImGui::Begin("Test");
if (currentTest !=testMenu && ImGui::Button("<-"))

{
delete currentTest;

currentTest = testMenu;

currentTest->OnlmGuiRender();

ImGui::End();

// Redisplay ImGUI
ImGui::Render();

ImGui_ImplGIfwGL3_RenderDrawData(ImGui::GetDrawData());

/* Swap front and back buffers */

glfwSwapBuffers(window);

/* Poll for and process events */

glfwPollEvents();

/*GLCall(glDeleteProgram(shader));*/
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delete currentTest;
if (currentTest = testMenu)

delete testMenu;

// Cleanup ImGUI
ImGui_ImplGIfwGL3_Shutdown();

ImGui::DestroyContext();

glfwTerminate();

int main(int argc, _TCHAR* argv(])

{
TextureScene();

GraphicsTemplate scene(argc, argv);

return 0;




Basic.shader
#shader vertex

#version 330 core  // Specify we are using OpenGL Shader Language, version 330, core

means we won't use depracated functions

layout(location = 0) in vec4 position; // Holds the positions of our vertices to be rendered.
Will be cast to vec2 by glVertexAttribPointer, since we passed 2 in as our vector component

size

layout(location = 1) in vec2 texCoord;

out vec2 v_TexCoord;

uniform mat4 u_MVP; // Stores our model view projection matrix

void main()

gl_Position = u_MVP * position;

v_TexCoord = texCoord,;

#shader fragment

ftversion 330 core

layout(location = 0) out vec4 color;
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in vec2 v_TexCoord;

uniform vec4 u_Color;

uniform sampler2D u_Texture;

void main()

vecd texColor = texture(u_Texture, v_TexCoord);
/{color = u_Color; // Set the quad to a colour

color = texColor; // Set the quad to a texture

[/#shader vertex

//#version 330 core  // Specify we are using OpenGL Shader Language, version 330, core

means we won't use depracated functions

1

//layout(location = 0) in vec4 a_Position; // Holds the positions of our vertices to be
rendered. Will be cast to vec2 by glVertexAttribPointer, since we passed 2 in as our vector

component size
//layout(location = 1) in vec2 a_TexCoord;
//layout(location = 2) in vec4 a_Color;

i

////layout(location = 1) in vec2 texCoord;
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////layout(location = 2) in float texIndex;
/!

//uniform mat4 u_MVP; // Stores our model view projection matrix
//

/{//out vecd v_Color;

//out vec2 v_TexCoord;

//

//void main()

A

/! /{v_Colour =a_Color;

!/ v_TexCoord =a_TexCoord;

//

/! gl_Position = u_MVP * a_Position;
47

//

//#shader fragment

//#version 330 core

/!

//layout(location = 0) out vec4 color;

//

/{in vec4 u_Color;

//in vec2 u_TexCoord;

//in float u_TexIndex;
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i

//uniform vec4 u_Calor;

//uniform sampler2D u_Texture;

////uniform sampler2D u_Textures[2];

1

//void main()

I
/1
1
1
1
/
1
1%

//intindex = int(u_TexIndex);

//color = texture(u_Textures[index], u_TexCoord);

vecd texColor = texture(u_Texture, v_TexCoord);

//color = u_Color; // Set the quad to a colour

color = texColor; // Set the quad to a texture

63




cBoundingSphere.cpp

#include "stdafx.h"

cBoundingSphere::cBoundingSphere(void)

: m_Centroid(sVector3D{ 0,0,0 }), m_Radius(0)

cBoundingSphere::cBoundingSphere(sVector3D centroid, float radius)

: m_Centroid(centroid), m_Radius(radius)

cBoundingSphere::~cBoundingSphere()
{
}
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cBoundingSphere.h
#pragma once

#include "stdafx.h"

class cBoundingSphere

{
public:
cBoundingSphere(void);
cBoundingSphere(sVector3D centroid, float radius);
~cBoundingSphere();
inline float GetRadius() const { return m_Radius; }
private:
sVector3D m_Centroid;
float m_Radius;
2
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cMesh.cpp

#include "stdafx.h"

cMesh::cMesh(void)

{

cMesh::cMesh(std::vector<sVertex> vertices)

{

mVertices = vertices;

cMesh::~cMesh()

{

std::vector<sVertex> cMesh::GetVertices()

return mVertices;
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cMesh.h
#pragma once

#include "stdafx.h"

class cMesh

public:

cMesh(void);

cMesh(std::vector<sVertex> vertices);

~cMesh();

std::vector<sVertex> GetVertices();

private:

std::vector<sVertex> mVertices;
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cObject.cpp

#include "stdafx.h"

cObject::cObject(const char *objectName, std::vector<sVertex> vertices)

{

mPosition = s\Vector3D{ 0.0, 0.0,0.0 };
mMesh = cMesh(vertices);
mBoundingSphere = cBoundingSphere();

mName = objectName;

cObject::cObject(const char* objectName, std::vector<sVertex> vertices, sVector3D

position, float boundingRadius)

{

mP osition = position;
mMesh = cMesh(vertices);
mBoundingSphere = cBoundingSphere(position, boundingRadius);

mName = objectName;

cObject::~cObject()

{
}

cMesh cObject::GetMesh()

{

return mMesh;
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cBoundingSphere cObject::GetBoundingSphere()
{

return mBoundingSphere;

sVector3D cObject::GetPosition()
{

return mPosition;
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cObject.h
#pragma once

#include "stdafx.h"

class cObject
{
public:
cObject(const char* objectName, std::vector<sVertex> vertices);

cObject(const char* objectName, std::vector<sVertex> vertices, sVector3D position,

float boundingRadius = 0);

~cObject();

cMesh GetMesh();
cBoundingSphere GetBoundingSphere();

sVector3D GetPosition();

private:
sVector3D mPosition;
cMesh mMesh;
cBoundingSphere mBoundingSphere;

const char *mName;
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cOBJLoader.cpp

#include "stdafx.h"

cObjloader objectLoader;

cObjloader::cObjloader()

{

cObjloader::~cObjloader()

std::vector<sVertex> cObjloader::LoadOBJ(const char *filename)

{
//std:ifstream file(filename); // Stores the file being read, line by line
std::fstream file(filename);
std::vector<sVector3D> vertexPositions, /{ Holds x,y,z positions of all potential
vertices
vertexNormals; // Holds the x,y,z

for vertex normals

std::vector<sVector2D> textureCoordinates;// Holds the x,y of texture coordinates

for each vertex
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std::vector<int> vindices, vnindices, vtindices; // Holds v,vn,vt index of each

vertex on a face

sVector3D tempVector3D; // Re-usable temp x,y,z for vertex positions and

normals
sVector2D tempVector2D;  // Re-usable temp x,y for texture coordinates

stringstream stream; // Used to convert strings from the file stream into vertex data

string prefix="", line="";  // Used to identify the data being read from the file
int tempint =0, // Useful for storing data converted from stringstream
count =0; // Re-usable tracker, used to identify the face index

being read (e.g. 0 == vertex position)

if (Ifile.is_open())

cout << "Unable to find file" << endl;

while (getline(file, line))

stream.clear();

stream.str(line);

stream >> prefix;

if (prefix == "v")
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stream >> tempVector3D.x >> tempVector3D.y >> tempVector3D.z;

vertexPositions.push_back(tempVector3D);

else if (prefix == "vt")

{

stream >> tempVector2D .x >> tempVector2D.y;

textureCoordinates.push_back(tempVector2D);

else if (prefix == "vn")

{

stream >> tempVector3D.x >> tempVector3D.y >> tempVector3D.z;

vertexNormals.push_back(tempVector3D);

else if (prefix == "f")
{
count =0;
while (stream >> templint)

{

if (count ==0)
{

vindices.push_back({templnt);
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else if (count == 1)
{

vtindices.push_back(tempInt);
}
else if (count == 2)
{

vnindices.push_back({templnt);

if (stream.peek() == /")

{
count++;
stream.ignore(1, '/");
}
else if (stream.peek() =="")
{
count++;
stream.ignore(1, '");
}

if (count >2)

{

count =0;
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std::vector<sVertex> vertices;
sVertex vertex;

for (count = 0; count < vindices.size(); count++)

{
vertex.position = vertexPositions[vindices[count]-1];
vertex.textureCoordinate = textureCoordinates[vtIndices[count]-1];
vertex.normal = vertexNormals[vnindices[count]-1];
vertices.push_back(vertex);

}

file.close();

return vertices;
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cOBJLoader.h
#pragma once

#include "stdafx.h"

class cObjloader

{

public:

cObjloader();

~cObjloader();

std::vector<sVertex> LoadOBJ(const char *filename);

private:
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cRenderClass.cpp

// cRenderClass.cpp

i

T T T T T T

// includes

T T T T T T T T

#include "stdafx.h"

T T T T T T

// Declarations
T LT LT LT LT T T
cRenderClass graphics( SCREEN_WIDTH, SCREEN_HEIGHT );

extern cScenefile scene;

GLfloat mat_specular[] = {0.256777,0.137622, 0.086014, 1.0 };
GLfloat mat_diffuse[] ={1.0,1.0,1.0,1.0};
GLfloat mat_ambient[] ={0.05,0,0.5, 1.0 };

GLfloat mat_shininess[] = { 10.0 };

GLfloat ambientLight[] = { 1.0f, 1.0f, 1.0f, 1.0f };

GLfloat diffuselLight[] = { 1.0f, 1.0f, 1.0f, 1.0f };

GLfloat lightPosition[] = { 100.0f, 100.0f, 100.0f, 0.0f };
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int theta = 0;

void Keyboard(unsigned char key, int x, int y)

{

switch (key)

{

case 'r":
theta = (theta + 10) % 360;
glutPostRedisplay();
cout << theta << end|;
break;

case 'l"
theta = (theta - 10) % 360;
glutPostRedisplay();
break;

case 'a":

/*scene.AddNewOBJ("Objects/king_of_hearts_card.obj");*/
/*scene.AddNewOBJ("Objects/cylinder.obj");*/
scene.AddNewOBJ("Object Scene/Objects/monke.obj", 0, 0, 0);
//scene.AddNewOBJ("Object Scene/Objects/blob.obj", 0, 0, 5);

//scene.AddNewOQBJ("Object Scene/Objects/cylinder.obj", -5, 0, 0);

//scene.AddNewOBJ("Objects/Floor.obj", 0, -1.5, 0);
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scene. AddNewOBJ("Object Scene/Objects/Big_Floor.obj", 0, -2, 0);
//scene.AddNewOBJ("meh.obj");
break;
case 's':
scene.AddNewOBJ("Object Scene/Objects/monke.obj", 1, 0, 0);

break;

case 'd":
scene.DeleteOBJ();

break;

T T T T T T T T T T

// cRenderClass() - constructor

T T T T

cRenderClass::cRenderClass(const int w, const int h)

{
m_sw = w;

m_sh =h;

int total_count = w*h*3;
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m_buffer = new float[total_count];

for(int i=0; i<total_count; i++)

{

m_buffer[i] = 0;

m_point_size = 1;

T T T T

// cRenderClass() - destructor

T T T T T

cRenderClass::~cRenderClass()
{
}

T T T T T T

// loop() - enters game loop

T T T T T T T T

void cRenderClass::loop()

{

glutMainLoop();
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T LT T T T
// initialize glut stuff
T LT T T
void cRenderClass::create(int arge, _TCHAR* argv])
{

// initialise the glut library

glutinit(&argc, argv);

// set up the initial display mode
// need both double buffering and z-buffering
//glutinitDisplayMode(GLUT_DOUBLE | GLUT_RGB | GLUT_DEPTH);

glutinitDisplayMode(GLUT_SINGLE | GLUT_RGB);

// set the initial window position

glutinitWindowPosition(100, 100);

// set the initial window size

glutinitWindowsSize(SCREEN_WIDTH, SCREEN_HEIGHT);

// create and name the window

glutCreateWindow("Matching pairs game");
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glClearColor(0.5, 0.5, 0.5, 0.0);

glShadeModel(GL_SMOOTH);

glMaterialfv(GL_FRONT, GL_SPECULAR, mat_specular);
glMaterialfv(GL_FRONT, GL_DIFFUSE, mat_diffuse);
glMaterialfv(GL_FRONT, GL_AMBIENT, mat_ambient);

glMaterialfv(GL_FRONT, GL_SHININESS, mat_shininess);

gllightfv(GL_LIGHTO, GL_AMBIENT, ambientLight);
gllightfv(GL_LIGHTO, GL_DIFFUSE, diffuseLight);
gllightfv(GL_LIGHTO, GL_POSITION, lightPosition);
glEnable(GL_LIGHTING);

glEnable(GL_LIGHTO);

glEnable(GL_CULL_FACE);

glFrontFace(GL_CCW);

glEnable(GL_DEPTH_TEST);

glDepthFunc(GL_LESS);

glutinitDisplayMode(GLUT_DEPTH);

// reshape callback for current window
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glutReshapeFunc(winReshapeFunc);

// set display callback for current window

glutDisplayFunc(renderScene);

// set up the global idle callback

glutldleFunc(update);

// Enable user interface
//glutMouseFunc(Mouse);
glutKeyboardFunc(Keyboard);

//glutSpecialFunc(SpecialKeyboard);

T T T T T T T T

/{ clear() - clears out the render buffer

T T T T T

void cRenderClass::clear()

{

memset( m_buffer, 0, sizeof(float)*m_sw*m_sh*3);

T T T T T T
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// setPointSize() - set the pixel size

T T T T T T

void cRenderClass::setPointSize(int size)

{

m_point_size = size;

T T T T T T T

// drawPixel() -

T T T T T T T T T

void cRenderClass::drawPixel(int x, int y)

{

int start, end;

start = -(m_point_size/2);

end = (int){(m_point_size/2.0f) + 0.5);

for(int i=start; i<end; i++)
{
for( int j=start; j<end; j++ )
{
if( (x+j < 0) || (x+j >=m_sw))

continue;
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if( (y+i < 0) || (y+i >=m_sh))

continue;

m_buffer[{({y+i)*m_sw+(x+j))*3) + 0] = m_colour.r;
m_buffer[(((y+)*m_sw+(x+j))*3) + 1] = m_colour.g;

m_buffer[{((y+)*m_sw+(x+j))*3) + 2] = m_colour.b;

T T T T T T

// render() - renders this buffer to screen

T T T T T T T

void cRenderClass::render()

{
// clear the back buffer

glClear(GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT);

glDrawPixels( m_sw, m_sh, GL_RGB, GL_FLOAT, m_buffer );

// swap the buffers of the current window

glutSwapBuffers();
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//select clearing background colour

//if you don't do this then OGL will display

//whatever was last drawn in the buffer

//make it black

clear();

glClear(GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT);
//glColor3f(0.0, 1.0, 1.0);

glLoadldentity();//reset transformation (of modelview matrix)

/*gluLookAt(5.0*sin(float(theta)*0.0175), 5.0, 5.0*cos(float(theta)*0.0175), 0.0, 0.0,
0.0, 0.0, 1.0, 0.0);*/

gluLookAt(5.0 * sin(float(theta) * 0.0175), 0.0, 5.0 * cos(float(theta) * 0.0175), 0.0,
0.0, 0.0, 0.0, 1.0, 0.0);

std::vector<cObject> loadedObjects = scene.GetLoadedObjects();
std::vector<sVertex> tempVertices;
inti,j;

sVector3D objectPosition;

for (i = 0; i < loadedObjects.size(); i++)

{

objectPosition = loadedObjects[i].GetPosition();
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tempVertices = loadedObjects[i].GetMesh().GetVertices();

glBegin(GL_TRIANGLES);
for (j = 0; j < tempVertices.size(); j++)
{

gINormal3f(tempVertices[j].normal.x, tempVertices[j].normal.y,

tempVertices[j].normal.z);

glVertex3f(tempVertices[j].position.x + objectPosition.x,

tempVertices[j].position.y + objectPosition.y, tempVertices[j].position.z + objectPosition.z);

}
glEnd();
}
glFlush();

T T T T

// setColour() - sets the current colour

T T T T T T

void cRenderClass::setColour(float r, float g, float b)

{

m_colour.r=r;
m_colour.g =g;
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m_colour.b =b;

T T T T T T T

// winReshapeFunc() - gets called initially and whenever the window get resized
// resizing has been locked
T LT T T T T

void winReshapeFunc(GLint w, GLint h)

{

// set up the viewport

glViewport

(
0, // lower left x position
0, // lower left y position

//(GLsizei) SCREEN_WIDTH, // viewport width
//(GLsizei) SCREEN_HEIGHT // viewport height
w,

h

// specify current matrix

giMatrixMode(GL_PROJECTION);
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// load an identity matrix

glLoadldentity();

//// create a projection matrix... i.e. 2D projection onto xy plane

//glOrtho( -SCREEN_WIDTH, SCREEN_WIDTH, -SCREEN_HEIGHT, SCREEN_HEIGHT, -
100, 100);

glFrustum(-1.0, 1.0, -1.0, 1.0, 1.5, 20.0);

gIMatrixMode(GL_MODELVIEW);
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cRenderClass.h

class cRenderClass

public:

cRenderClass(const int, const int);

~cRenderClass();

void create(int argc, _TCHAR* argv(]);

void loop();

void clear();

void render();

void setColour(float, float, float);

void setPointSize(int);

void drawPixel(int, int);

private:

int m_sw, m_sh;
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int m_point_size;
float *m_buffer;

sRGB m_colour;
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cScenefile.cpp

#include "stdafx.h"

extern cObjloader objectLoader;

cScenefile scene;

cScenefile::cScenefile()

{

cScenefile::~cScenefile()

{

std::vector<cObject> cScenefile::GetLoadedObjects()

{

return mLoadedObjects;

void cScenefile::AddNewOBJ(const char *filename)

{

cObject object(filename, objectLoader.LoadOBI(filename));
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mLoadedObjects.push_back(object);

void cScenefile::AddNewOBJ(const char* filename, float x, float y, float z)

{

cObject object(filename, objectLoader.LoadOBI(filename), sVector3D{x, y, z}, 1.0f);

mLoadedObjects.push_back(object);

void cScenefile::DeleteOBJ(void)

{
if (mLoadedObjects.size() > 0)
{
mLoadedObjects.pop_back();
}
}

void cScenefile::DeleteOBJ(int index)

{

if (mLoadedObjects.size() > 0)

{

mLoadedObjects.erase(mLoadedObjects.begin() + index);
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cScenefile.h
#pragma once

#include "stdafx.h"

class cScenefile

{

public:
cScenefile();
~cScenefile();
std::vector<cObject> GetLoadedObjects();
void AddNewOBJ(const char* filename);
void AddNewOBJ(const char *filename, float x, float y, float z);
void DeleteOBI(void);
void DeleteOBI(int index);

private:
std::vector<cObject> mLoadedObjects;

|7
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globals.h

T T T T T
// externals

T LT T
extern void winReshapeFunc(GLint w, GLint h);

extern void renderScene();

extern void update();

//extern void Mouse(int button, int state, int x, int y);

extern void Keyboard(unsigned char key, int x, int y);

//extern void SpecialKeyboard(int key, int x, int y);

T T T T T T

// constants

s
const int SCREEN_WIDTH =500;

const int SCREEN_HEIGHT = 500;

T T T T T T T

// structures

T T T T T T

struct sSRGB

{

floatr, g, b;
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struct sVector2D
{
float x, y;
2
struct sVector3D
{
float x, v, z;
2

struct sVertex

{
sVector3D position;
sVector2D textureCoordinate;
sVector3D normal;

2
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GraphicsTemplate.cpp

#include "GraphicsTemplate.h"

GraphicsTemplate::GraphicsTemplate(int argc, _TCHAR* argv(])

{
// init glut stuff..
graphics.create(argc, argv);
// enter game loop..
graphics.loop();

}

GraphicsTemplate::~GraphicsTemplate()

{

// update() - update function

void update()

{
// always re-render the scene..

renderScene();
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std::vector<cObject> loadedObjects = scene.GetLoadedObjects();

sVector3D tempVec3_1, tempVec3_2;

float tempX, tempY, tempZ, tempRadius1, tempRadius2;

unsigned int objectCount = loadedObjects.size();

for (int i = 0; i < objectCount; i++)

{
for (int j = 0; j < objectCount; j++)
{

if (i 1= )

tempVec3_1 = loadedObjects[i].GetPosition();

tempVec3_2 = loadedObjects[j].GetPosition();

tempX = tempVec3_2.x - tempVec3_1.x;
tempY = tempVec3_2.y - tempVec3_1.y;
tempZ = tempVec3_2.z - tempVec3_1.z

tempRadiusl =
loadedObjects[i].GetBoundingSphere().GetRadius();

tempRadius2 =
loadedObjects[j].GetBoundingSphere().GetRadius();
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if ((tempX * tempX) + (tempY * tempY) + (tempZ * tempZ) <=
(tempRadius1 + tempRadius2))

{

std::cout << "Collision detected" << std::endl;

void renderScene()

{
// render the scene

graphics.render();
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GraphicsTemplate.h

#pragma once

// includes

#include "stdafx.h"

/[ externals

extern cRenderClass graphics;

extern cScenefile scene;

extern int theta;

class GraphicsTemplate

{
public:
GraphicsTemplate(int argc, _TCHAR* argv[]);
~GraphicsTemplate();
void update();
void renderScene();
int RunScene(int argc, _TCHAR* argv[]);
private:
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stdafx.cpp
// stdafx.cpp : source file that includes just the standard includes
// opengl_window.pch will be the pre-compiled header

// stdafx.obj will contain the pre-compiled type information

#include "stdafx.h"

// TODO: reference any additional headers you need in STDAFX.H

// and not in this file
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stdafx.h

// stdafx.h : include file for standard system include files,

// or project specific include files that are used frequently, but
// are changed infrequently

1

// The order in which files are included matter! Classes that manage other objects should be

included later in the file.

#pragma once

using namespace std;

// Standard library headers
#include <iostream>
#tinclude <tchar.h>
#include <windows.h>
#include <string>

#include <sstream>
#include <fstream>
#include <math.h>
ftinclude <vector>

#include <stdio.h>

// Template classes
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#include "Object Scene/GL/glut.h"
//#include <glfw3.h>

//#include "glfw3.h"

#include "globals.h"

#include "cRenderClass.h"

// Custom classes
//#include "cVector3D.h"
//#include "cVector2D.h"
#include "cMesh.h"
#include "cOBJLoader.h"

#include "cBoundingSphere.h"

#include "cObject.h"

#include "cScenefile.h"
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BEN KIDDIE 58.5

RESEARCH-INFORMED LITERATURE
[ )

»

Several refs used but please refer to them in the 3
body of the report where necessary. Key concepts
identified and applied.

KNOWLEDGE AND UNDERSTANDING

( )

y‘ Evidence of good understanding of object loading, 1 1 5
textures, lighting and even ray-casting for selecting .
objects. Game play and integration of these




methods lacking, unfortunately. Camera
movement implemented too.

ANALYSIS

[

y‘ No Game play/scoring implemented, though
texture loading, ray-casting. lighting,etc
demonstrated.

PRACTICAL APPLICATION AND DEP.

12

(

y“‘ Your objects are textured. Good. Obj loader
demonstrated too. Lighting applied and object
selection using raycasting attempted. Good. No
evidence of the game rules being
coded/demonstrated. However the underlying
principles have been demonstrated. Putting them
all together would have been even better.

SKILLS FOR PROFESSIONAL PRAC.

29

[

y‘ Report structured. Refs used but see earlier
comments. Screenshots helpful too.



