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1. [bookmark: _Toc5046678]Memory Footprint

As a memory footprint using no more than 25KB was required, some memory optimisations had to be made in each object and the creation/deletion of the objects to keep memory usage to a minimum. This included creating a suitable dynamic data structure. 

1.1. [bookmark: _Toc5046679]Data Structure (LinkedList)

As a dynamic data structure was needed, a custom Linked List implementation was created. The implementation contained a method that returned the memory used by the linked list and its contained nodes; this could then be used to check how much memory is being used before a new visual is created. A ‘clear’ function was also added to the linked list to delete all nodes and free up memory.

1.2. [bookmark: _Toc5046680]Drawable / Particle System

A custom particle system was created to manage the visuals; this included a main base type called ‘cDrawable’. This drawable class had its own Linked List that contained child ‘drawables’ to allow the main drawable to create and control child visuals. The base type ‘cDrawable’ contained some basic information about the drawable such as it’s position, size, and colour, as well as basic methods such as ‘draw()’ for drawing to the screen. The ‘cDrawable’ class was used to create two sub types, ‘cFirework’ and ‘cStreak. Each overrode the default ‘draw’ method and contained some extra variables for their use.

[bookmark: _GoBack]The Fireworks would be deleted, along with their children stored in the linked list, when they reached the top of the screen. The ‘children’ linked list would be cleared by calling the ‘clear’ function from within the drawable destructor, inherited by the firework. This meant any drawable to be created would clear the children, not just the firework.

1.3. Reducing Memory Usage

The created particle system and linked list made it incredibly easy to manage the memory. A main linked list containing the ‘drawables’ was created, the memory usage of the list was stored in a variable and the memory of the list child list within each ‘drawable’ was added. Before creating another firework, the memory usage was check against this variable to ensure it wasn’t going to be using above 20KB of memory. 20KB was chosen as it allowed an extra 5KB buffer for any other objects and pointers being created.
The memory used by the fireworks didn’t go above 1KB with the standard number of fireworks being generated, it maxed out at around 8KB with a max firework count of 2000, although it never reached the max because the fireworks were deleted as fast as they were being created at around 600.
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