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[bookmark: _GoBack]My firework design is called: Mimi’s popcorn firework. Some fireworks will randomly explode twice. Press F1 to control pause and restart. No new fireworks will be generated after the pause, the fireworks already generated will continue to complete its explosion. My program must be debugged in an environment where the configuration manager is win32 (x86).
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The main modified and added code documents are as follows:
GraphicsTemplate.cpp
cRenderClass.cpp
cRenderClass.h
[image: 捕获]

Detailed memory management:
This program has two linked lists for storing particles. These are: render_list and rest_list. The roles are:
            render_list contains all the particle objects that are being rendered.
            rest_list is used to store recycled particle objects.
Before generating new particles, the program will first extract from the rest_list the particles that have been recovered because the particles traveled beyond the screen limit or have reached the life of the particles. After re-initialization, it can be used normally.
When rest_list is empty, a new particle object is allocated from the heap. When the space occupied by all particles in the program is about to be greater than 15kByte (the teacher ’s requirement is: the upper limit of the particle storage is 16kByte, for insurance, set to 15kByte ), No new particles are generated.
When the particles move out of the window or reach the life of the particles, they are put into the rest_list.
When the program exits, delete the particles already in the two std :: list.
Doing so can reduce the memory usage, and its value will only remain at the historical maximum.
This can also reduce the number of memory releases / allocations.
It is good for space and performance.
If there are other needs, we can also manually release the memory.
As for the popcorn firework special effect, since I adopted the way of saving track points to achieve the track special effect, the space it takes up will be slightly larger.
But no matter how big the space is, I designed it in the program when its number exceeds 15 * 1024 / sizeof (Popcorn), that is, the size of the particle at the size of 15kByte. Number of particles. Set the conditional judgment statement for the maximum number of particles, so that when the memory space is insufficient, no new particles will be generated.
So in my program, we sometimes see a popcorn disappearing out of thin air, that's because it exploded, but due to the limitation of memory space, no new particles were generated.
The following is the percentage of running memory and CPU occupied by the program:
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