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1. INTRODUCTION
This is the second review assignment given for Fundamental of Computer Graphics Class (SCSV 2213 – 19/20).  In this report, we have asked to produce a greeting card for festival seasons using an openGL.
 Ramadan is about a month away, we want to wish everyone ramadan and we decided to make a greeting card for welcoming ramadan. In this greeting card for ramadan, we present the card with an element that reminds you of ramadan so you can feel the vibes of coming ramadan. We choose mosque, star and ketupat with the suitable color that can make it looks nice and interesting.

2. VARIETY FUNCTIONS OF GL
To produce the greeting card, we have used various types of OpenGL such as :

a. glClearColor(0.0, 0.0, 0.0, 0.0);
· This command are used to specify the color when the color buffers are cleared. It has four parameter in order, GLclampy red, GLclampy green, GLclampy blue, GLlampy alpha.

b. glColor3f(0.0f, 0.0f, 0.0f);
· The parameter in order, red, green, blue. Commands to set the current value for clearing color. 

c. glRasterPos2f(x,y)
· To specify the raster position for pixel operations. 2f represent x and y in float.

d. glBitmap()
· To draw a single bitmap on the screen. Bitmap has seven arguments, width, height, xorig, yorig, xmove, ymove and bitmap.

e. glClear();
· To clear buffers to preset the values.

f. GL_COLOR_BUFFER_BIT;
· To show that buffers enabled for color writing.

g. GLUT_BITMAP_9_BY_15
· A fixed width font with every character fitting in an 9 by 15 pixel rectangle.

h. GLUT_BITMAP_HELVETICA_12
· A 12-point proportional spaced Helvetica font.

i. glOrtho(-200, 200, 200, -200, 0.0, 0.0);
· To specifies the coordinate to draw the final image and how the image to gets mapped to the screen. The parameter order by left, right, top, bottom, zNear and zFar.

j. glBegin(GL_QUADS);
· Marks the beginning to define the object to be drawn (geometric primitive).

k. glEnd();
· A pair of glBegin(), marks the end of geometric primitive.

l. glVertex2f(x, y);
· To specify the vertex. All geometric objects described as an ordered set of vertices. This commands can only be used in between glBegin() and glEnd(). 2f represent x, y in float.

m. GL_QUADS 
· A quadruples of vertices interpreted as four-sided polygons.

n. GL_POLYGON
· A convex polygon.

o. glFlush()
· To ensure the drawing are actually executed rather than stored in a buffer awaiting.

p. glutInit(&argc, argv); 
· Initialize the GLUT library and negotiate a session with the window.

q. glutInitDisplayMode(GLUT_SINGLE);
· To set up a basic display buffer.

r. glutInitWindowSize(500, 500); 
· To set the width and height of the window.

s. glutInitWindowPosition(100, 100); 
· To set the position of the window.

t. glutCreateWindow("Assignment 1B | NURAMYRA, NAJIHA");
· To set the title for the window.

u. glutDisplayFunc(shape);	
· Tell the GLUT to use the method in ( ) for rendering.

v. glutMainLoop();
· Enter the GLUT’s main loop.

3. EXPLANATION OF GREETING CARD
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Figure 1.

Using introscreen() to create the text and make it visible on the screen by inserting available fonts and sizes at coordinate (x,y), glRasterPos2f(x, y); to sets the coordinate for the string to be displayed. glColor3f is important for colours of the fonts based on RGB colour system. The colour of the font is black so the RGB code is 0.0f, 0.0f, 0.0f. The fonts that are available for this program are Helvetica and Times New Roman with limited font size.

void introscreen() {
	glColor3f(0.0f, 0.0f, 0.0f);		//string colour
	char buf[100] = { 0 };
	sprintf_s(buf, "RAMADAN MUBARAK");
	renderbitmap(-0.90, 0.2, GLUT_BITMAP_9_BY_15, buf);			//fixed with font fit character 9 by 15 pixel rectangle
      }
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Figure 2.
For the stars, we are using GL_POLYGON by creating a square at the centre of the 4 triangles at each sides. The coordinate of the square starts from top right, followed by top left, bottom left and bottom right at last. Below is a simple understanding about the stars shape:
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//STAR
glColor3f(1.0f, 1.0f, 0.0f);
glBegin(GL_POLYGON);		//Star one
glVertex2d(-0.8, 0.7);
glVertex2d(-0.9, 0.7);
glVertex2d(-0.9, 0.6);
glVertex2d(-0.8, 0.6);
glEnd();
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Figure 3

For the ketupat, we are using square shapes with combination yellow and green colours to symbolize the colour of ketupat in real life. Colour code used for yellow is 1.0f, 1.0f, 0.0f while green is 0.0f, 1.0f, 0.0f. 
GL_QUADS is an object that begins to be drawn using quadruples shape. Lastly for ketupat part, we are adding GL_POLYGON with simple convex polygon at the end.

	glBegin(GL_QUADS);   //objects begin to be drawn, GL_QUADS - quadruples indicate a quadrilateral
	glColor3f(1.0f, 1.0f, 0.0f);		//Yellow square
	glVertex2f(0.4f, 0.5f);
	glVertex2f(0.3f, 0.4f);
	glVertex2f(0.4f, 0.3f);
	glVertex2f(0.5f, 0.4f);
	glEnd();

glBegin(GL_POLYGON);		//GL_POLYGON - simple convex polygon
	glColor3f(0.0f, 1.0f, 0.0f);		//ketupat
	glVertex2d(0.6, 0.1);
	glVertex2d(0.5, -0.3);
	glVertex2d(0.6, -0.2);
	glVertex2d(0.7, -0.3);
	glEnd();
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Figure 4.

For the mosque, we are inserting polygon shapes for the yellow body of the mosque, roof, mini door in white colour and domes at both sides of it. In addition, we inserted white lines using GL_POLYGON that separating apart between roof and domes.

glBegin(GL_POLYGON);		//mosque's roof
	glVertex2d(0.0, -0.21);
	glVertex2d(-0.2, -0.3);
	glVertex2d(-0.3, -0.4);
	glVertex2d(-0.4, -0.5);
	glVertex2d(-0.5, -0.6);
	glVertex2d(0.0, -0.6);
	glVertex2d(0.5, -0.6);
	glVertex2d(0.4, -0.5);
	glVertex2d(0.3, -0.4);
	glVertex2d(0.2, -0.3);
	glVertex2d(0.0, -0.21);
glEnd();





4. SOURCE CODE OF GREETING CARD
	#include <GL/glut.h> // Include the GLUT header file  
#include <fstream>
#include <stdlib.h>
#include <iostream>

using namespace std;

void renderbitmap(float x, float y, void *font, char *string) {
	char *c;
	glRasterPos2f(x, y);
	for (c = string; *c != '\0'; c++) {
		glutBitmapCharacter(font, *c);		//renders a bitmap character
	}										//font - bitmap font to use, char to render
}

void introscreen() {
	glColor3f(0.0f, 0.0f, 0.0f);		//string colour
	char buf[100] = { 0 };
	sprintf_s(buf, "RAMADAN MUBARAK");
	renderbitmap(-0.90, 0.2, GLUT_BITMAP_9_BY_15, buf);			//fixed with font fit character 9 by 15 pixel rectangle
	sprintf_s(buf, "Let this holy month bring peace and blessing to all of us.");
	renderbitmap(-0.90, 0.1, GLUT_BITMAP_HELVETICA_12, buf);	//Helvetica font with 12 point proportional spaced
	sprintf_s(buf, "May Allah accept all our good deeds and bless us in ramadan.");
	renderbitmap(-0.90, 0.0, GLUT_BITMAP_HELVETICA_12, buf);	//Helvetica font with 12 point proportional spaced
}

void shape(void) {
	glClearColor(0.0f, 0.5f, 0.5f, 1.0f);	//Clear the background of our window to green-blue
	glClear(GL_COLOR_BUFFER_BIT);			//Clear the colour buffer (more buffers later on)
	//glMatrixMode(GLUT_SINGLE | GLUT_RGB);		//sets the matrix to be worked on. GLUT_RGB - sets to full color mode
	glOrtho(-200, 200, 200, -200, 0.0, 0.0);	//Specifies the coordinate, assumes as it draws the final image and how the image gets mapped to the screen
												//(left, right, top, bottom, zNear, zFar) - axis
	//Ketupat
	glBegin(GL_QUADS);					//objects begin to be drawn, GL_QUADS - quadruples indicate a quadrilateral
	glColor3f(1.0f, 1.0f, 0.0f);		//Yellow square
	glVertex2f(0.4f, 0.5f);
	glVertex2f(0.3f, 0.4f);
	glVertex2f(0.4f, 0.3f);
	glVertex2f(0.5f, 0.4f);
	glEnd();							//objects drawn end
	
	glBegin(GL_QUADS);
	glColor3f(0.0f, 1.0f, 0.0f);		//Green square
	glVertex2f(0.5f, 0.6f);
	glVertex2f(0.4f, 0.5f);
	glVertex2f(0.5f, 0.4f);
	glVertex2f(0.6f, 0.5f);
	glEnd();
	
	glBegin(GL_QUADS);
	glColor3f(1.0f, 1.0f, 0.0f);		//Yellow square
	glVertex2f(0.6f, 0.7f);
	glVertex2f(0.5f, 0.6f);
	glVertex2f(0.6f, 0.5f);
	glVertex2f(0.7f, 0.6f);
	glEnd();

	glBegin(GL_QUADS);
	glColor3f(0.0f, 1.0f, 0.0f);		//Green square
	glVertex2f(0.5f, 0.4f);
	glVertex2f(0.4f, 0.3f);
	glVertex2f(0.5f, 0.2f);
	glVertex2f(0.6f, 0.3f);
	glEnd();
	
	glBegin(GL_QUADS);
	glColor3f(1.0f, 1.0f, 0.0f);		//Yellow square
	glVertex2f(0.6f, 0.5f);
	glVertex2f(0.5f, 0.4f);
	glVertex2f(0.6f, 0.3f);
	glVertex2f(0.7f, 0.4f);
	glEnd();

	glBegin(GL_QUADS);
	glColor3f(0.0f, 1.0f, 0.0f);		//Green square
	glVertex2f(0.7f, 0.6f);
	glVertex2f(0.6f, 0.5f);
	glVertex2f(0.7f, 0.4f);
	glVertex2f(0.8f, 0.5f);
	glEnd();

	glBegin(GL_QUADS);
	glColor3f(1.0f, 1.0f, 0.0f);		//Yellow square
	glVertex2f(0.6f, 0.3f);
	glVertex2f(0.5f, 0.2f);
	glVertex2f(0.6f, 0.1f);
	glVertex2f(0.7f, 0.2f);
	glEnd();
	
	glBegin(GL_QUADS);
	glColor3f(0.0f, 1.0f, 0.0f);		//Green square
	glVertex2f(0.7f, 0.4f);
	glVertex2f(0.6f, 0.3f);
	glVertex2f(0.7f, 0.2f);
	glVertex2f(0.8f, 0.3f);
	glEnd();

	glBegin(GL_QUADS);
	glColor3f(1.0f, 1.0f, 0.0f);		//Yellow square
	glVertex2f(0.8f, 0.5f);
	glVertex2f(0.7f, 0.4f);
	glVertex2f(0.8f, 0.3f);
	glVertex2f(0.9f, 0.4f);
	glEnd();

	glBegin(GL_POLYGON);				//GL_POLYGON - simple convex polygon
	glColor3f(0.0f, 1.0f, 0.0f);		//ketupat
	glVertex2d(0.6, 0.1);
	glVertex2d(0.5, -0.3);
	glVertex2d(0.6, -0.2);
	glVertex2d(0.7, -0.3);
	glEnd();
	//End of Ketupat

	//STAR
	glColor3f(1.0f, 1.0f, 0.0f);
	glBegin(GL_POLYGON);		//Star one
	glVertex2d(-0.8, 0.7);
	glVertex2d(-0.9, 0.7);
	glVertex2d(-0.9, 0.6);
	glVertex2d(-0.8, 0.6);
	glEnd();
	
	glBegin(GL_POLYGON);
	glVertex2d(-0.7, 0.65);
	glVertex2d(-0.8, 0.7);
	glVertex2d(-0.8, 0.6);
	glEnd();
	
	glBegin(GL_POLYGON);
	glVertex2d(-0.85, 0.8);
	glVertex2d(-0.9, 0.7);
	glVertex2d(-0.8, 0.7);
	glEnd();
	
	glBegin(GL_POLYGON);
	glVertex2d(-1.0, 0.65);
	glVertex2d(-0.9, 0.7);
	glVertex2d(-0.9, 0.6);
	glEnd();
	
	glBegin(GL_POLYGON);
	glVertex2d(-0.85, 0.5);
	glVertex2d(-0.9, 0.6);
	glVertex2d(-0.8, 0.6);
	glEnd();					//end Star one

	glBegin(GL_POLYGON);		//start Star two
	glVertex2d(-0.6, 0.9);
	glVertex2d(-0.7, 0.9);
	glVertex2d(-0.7, 0.8);
	glVertex2d(-0.6, 0.8);
	glEnd();

	glBegin(GL_POLYGON);
	glVertex2d(-0.5, 0.85);
	glVertex2d(-0.6, 0.9);
	glVertex2d(-0.6, 0.8);
	glEnd();

	glBegin(GL_POLYGON);
	glVertex2d(-0.65, 1.0);
	glVertex2d(-0.7, 0.9);
	glVertex2d(-0.6, 0.9);
	glEnd();

	glBegin(GL_POLYGON);
	glVertex2d(-0.8, 0.85);
	glVertex2d(-0.7, 0.9);
	glVertex2d(-0.7, 0.8);
	glEnd();

	glBegin(GL_POLYGON);
	glVertex2d(-0.65, 0.7);
	glVertex2d(-0.7, 0.8);
	glVertex2d(-0.6, 0.8);
	glEnd();					//end star two

	glBegin(GL_POLYGON);		//start Star three
	glVertex2d(-0.5, 0.6);
	glVertex2d(-0.6, 0.6);
	glVertex2d(-0.6, 0.5);
	glVertex2d(-0.5, 0.5);
	glEnd();

	glBegin(GL_POLYGON);
	glVertex2d(-0.4, 0.55);
	glVertex2d(-0.5, 0.6);
	glVertex2d(-0.5, 0.5);
	glEnd();

	glBegin(GL_POLYGON);
	glVertex2d(-0.55, 0.7);
	glVertex2d(-0.6, 0.6);
	glVertex2d(-0.5, 0.6);
	glEnd();

	glBegin(GL_POLYGON);
	glVertex2d(-0.7, 0.55);
	glVertex2d(-0.6, 0.6);
	glVertex2d(-0.6, 0.5);
	glEnd();

	glBegin(GL_POLYGON);
	glVertex2d(-0.55, 0.4);
	glVertex2d(-0.6, 0.5);
	glVertex2d(-0.5, 0.5);
	glEnd();					//end star three
	//End of Star

	//Mosque
	glColor3f(1.0f, 1.0f, 0.1f);
	glBegin(GL_POLYGON);		//rectangle
	glVertex2d(0.5, -0.6);
	glVertex2d(-0.5, -0.6);
	glVertex2d(-0.5, -10.0);
	glVertex2d(0.5, -10.0);
	glEnd();

	glColor3f(0.1, 0.1, 0.1);
	glBegin(GL_POLYGON);		//rectangle left
	glVertex2d(-0.5, -0.6);
	glVertex2d(-0.7, -0.6);
	glVertex2d(-0.7, -10.0);
	glVertex2d(0-.5, -10.0);
	glEnd();

	glColor3f(0.1, 0.1, 0.1);
	glBegin(GL_POLYGON);		//rectangle top left
	glVertex2d(-0.6, -0.3);
	glVertex2d(-0.7, -0.6);
	glVertex2d(-0.5, -0.6);
	glEnd();

	glColor3f(0.1, 0.1, 0.1);
	glBegin(GL_POLYGON);		//rectangle right
	glVertex2d(0.7, -0.6);
	glVertex2d(0.5, -0.6);
	glVertex2d(0.5, -10.0);
	glVertex2d(0.7, -10.0);
	glEnd();

	glColor3f(0.1, 0.1, 0.1);
	glBegin(GL_POLYGON);		//rectangle top right
	glVertex2d(0.6, -0.3);
	glVertex2d(0.5, -0.6);
	glVertex2d(0.7, -0.6);
	glEnd();

	glColor3f(1.0, 1.0, 1.0);
	glBegin(GL_POLYGON);		//mini door
	glVertex2d(0.1, -0.8);
	glVertex2d(-0.1, -0.8);
	glVertex2d(-0.1, -10.0);
	glVertex2d(0.1, -10.0);
	glEnd();

	glColor3f(0.1, 0.1, 0.1);
	glBegin(GL_POLYGON);		//mosque's roof
	glVertex2d(0.0, -0.21);
	glVertex2d(-0.2, -0.3);
	glVertex2d(-0.3, -0.4);
	glVertex2d(-0.4, -0.5);
	glVertex2d(-0.5, -0.6);
	glVertex2d(0.0, -0.6);
	glVertex2d(0.5, -0.6);
	glVertex2d(0.4, -0.5);
	glVertex2d(0.3, -0.4);
	glVertex2d(0.2, -0.3);
	glVertex2d(0.0, -0.21);
	glEnd();
	
	glColor3f(1.0, 1.0, 1.0);
	glBegin(GL_POLYGON);		//white line
	glVertex2d(-0.5, -0.8);
	glVertex2d(-0.7, -0.8);
	glVertex2d(-0.7, -0.82);
	glVertex2d(-0.5, -0.82);
	glEnd();

	glColor3f(1.0, 1.0, 1.0);
	glBegin(GL_POLYGON);		//white line
	glVertex2d(0.7, -0.6);
	glVertex2d(-0.7, -0.6);
	glVertex2d(-0.7, -0.62);
	glVertex2d(0.7, -0.62);
	glEnd();

	glColor3f(1.0, 1.0, 1.0);
	glBegin(GL_POLYGON);		//white line
	glVertex2d(0.7, -0.8);
	glVertex2d(0.5, -0.8);
	glVertex2d(0.5, -0.82);
	glVertex2d(0.7, -0.82);
	glEnd();


	introscreen();		//call introscreen - string called

	glFlush();				//to ensure the drawing executed rather than stored in a buffer

	glutPostRedisplay();	//the current window as needing to be redisplayed - main loop to call display
}

int main(int argc, char **argv) {
	glutInit(&argc, argv); // Initialize GLUT  
	glutInitDisplayMode(GLUT_SINGLE); // Set up a basic display buffer (only single buffered for now)  
	glutInitWindowSize(500, 500); // Set the width and height of the window  
	glutInitWindowPosition(100, 100); // Set the position of the window  
	glutCreateWindow("Assignment 1B | NURAMYRA, NAJIHA"); // Set the title for the window  
	
	//glutDisplayFunc(display); // Tell GLUT to use the method "display" for rendering  
	glutDisplayFunc(shape);		//display the objects
	

	glutMainLoop(); // Enter GLUT's main loop  
}
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5. OUTPUT OF GREETING CARD
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