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This report will outline the object-oriented programming techniques (OOP) used by the author to create the particle system. The report will highlight how the 25kb limit for the firework has been accommodated for, and how the memory footprint has been reduced. 
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The author Dylan Evans used various OOP (Object Oriented Programming) techniques to create a fireworks renderer. A screenshot of the program outputting the firework is found below:
[image: ]
The above screenshot shows one of the randomly generated firework shapes. No shape will be alike as the particles generate on random x, y coordinates between two values.
[image: ]
This is the makeFirework() function held within the cRenderClass. This is the main function called by renderScene() to create the particle system. The function works by setting three random integers for the rgb value. It then runs a while loop 46 times increasing y to create the effect of a rocket. After the rocket dies a firework spawn. This firework is created in another while loop which runs 101 times which uses a random x and y value from the randInt function. The firework is then rendered after all 101 particles are created.
The randInt function is held within the cParticleClass and is shown on the next page:

[image: ]
The above code works by the two values (the range) being passed in to the function for it to generate a random integer between that range. The code is standard code from a library used to generate random numbers[1].
The program is encapsulated into two classes: cRenderClass and LinkedList class. The program first initialises the glut library by calling the inbuilt functions create() and loop(). These functions call the renderScene() function which is the main function for the program. This is shown below:
[image: ]
This code works by creating a firework object and storing it in a linked list object. The size of the linked list object can then be checked so that the firework can be kept below 25kb.
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To reduce memory footprint the author Dylan Evans used a linked list to dynamically allocate the memory to the particle system. After a firework completes the program then deletes the firework from the linked list freeing up memory for the program. When the firework system reaches 25kb the program will throw an error and quit saying the limit has been reached. 
[image: ]
The above code is the linked list being implemented. As the firework is generated it is added to the linked list and when the program is stopped the linked list is emptied to free up memory.

















[bookmark: _Toc5023614]3.0 References 
[1]	“std::random_device - cppreference.com.” [Online]. Available: https://en.cppreference.com/w/cpp/numeric/random/random_device. [Accessed: 31-Mar-2019].

2 | Page

image2.png




image3.png




image4.png
void cRenderClass::makeFirework()

int loopNo = @; // sets loop to ©

int x = this->getx(); // gets x original pos

int y = this->gety(); // gets y original pos

float r = 1; float g = 0.00; float b = 9.00; float a = 1.9; // sets orignal colour for firework.
this->setPointSize(10); // sets point size to 10/

r = this->randInt(0, 1);

this->randInt(@, 1);

b = this->randInt(@, 1); // gets three random integers for rgb.

this->setColour(r, g, b, 1.0); // sets the three random rgb values to the colour.

if (r == 0 & g == 0 & b == @) // checks if random colour is black then changes it to red so it can be seen.

!

o
n

this->setColour(1l, 0, 0, 1.0);

}

loopNo = @; // resets loop to ©;

this->setX(250);

this->setY(Q); // sets x and y to original pos.

while (loopNo != 45) // loops 46 times. to create rocket shooting up.

{

E loopNo++; // increments loop no.

H this->drawPixel(x, y); // draws dot.

: this->incrementY(); // increments y as loop runs to simulate rocket.
|y = this->gety(); // gets new y value.

: this->render(); // renders the dot to screen.

: Sleep(5); // sleeps for 5 ms to better see rocket simulation.

}

loopNo = @; // resets loop value.

while (loopNo != 100) // runs loop 101 times for a circular firework with 1p@@ particles.
{
E loopNo++; // increments loop no.

! // y above 200 below 500

! // x 180 - 360

| x = this->randInt(180, 360);

|y = this->randInt(200, 360); // makes random shaped circular looking firework.
: this->drawPixel(x, y); // draws firework.

}
this->render(); // renders firework.
Sleep(400); // sleeps for 400ms before continuing to make annother firework if makefirwork func is called.
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1int cRenderClass::randInt(int value, int value2)

=

/*time_t t;

int rndNumber;

srand((unsigned)time(NULL));

rndNumber = (rand() % value2+value);

return rndNumber;*/ /* Used this code first didn't work as it goes off the time variable
E which is from when the program first runs so the "random" values would come out the same.*/
random_device rd;

mt19937 gen(rd());

uniform_int_distribution<int> distribution(value, value2);

return distribution(gen); // boiler plate code used to generate random int between two given values.

e e e e =
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std::cout << setprecision(2); // Sets the output to two dp so the si
FireworkLinkedList->add(); // adds the firework to a linked list for
if (GetAsyncKeyState(VK_SPACE)) // Checks to see if space bar is pre

else

{

float fireworkSize = sizeof(FireworkLinkedList->peek()); // Chec
fireworkSize = fireworkSize * FireworkLinkedList->getNoNodes();
fireworkSize = fireworkSize / 1024; // devides by 1024 to get tt
std::cout << "The size of the firework is: " << fireworkSize <<
if (fireworkSize >= 25) // if the firework reaches the limit

{
; cout << "Firework at 25kb limit \n\n\n"; // output the firwc
1 exit(@); // stop the program

¥

std::cout << ("Do not use space to continue \n"); // space cannc
system("pause"); // pauses the program this will output "use any
FireworkLinkedList->del(); // Deletes the firework linked list t

FireworkLinkedList->peek().makeFirework(); // creates the firewc
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if (fireworkSize >= 25) // if the firework reac

T

H f cout << "Firework at 25kb limit \n\n\n"; //
exit(@); // stop the program

Py

std::cout << ("Do not use space to continue \n"
! system("pause"); // pauses the program this wil
FireworkLinkedList->del(); // Deletes the firew

else

{

FireworkLinkedList->peek().makeFirework(); // c

}
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