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[image: ]First capture some memory snapshots. After the program runs, the following image shows that the memory footprint of the program is about 139MB, and the memory snapshots are taken at the time of rendering the fireworks and stopping the rendering, respectively.
Figure 1 Memory usage

Comparing the two time snapshots, the snapshot at the point in time when user stopped rendering has 57 fewer objects compared to the snapshot at the point in time when you rendered, and the CPU occupancy rate is rapidly decreasing. This indicates that the program does not continue to consume excessive computer resources after it stops rendering.

In terms of how to reduce the amount of memory required to run a program, the following two methods are roughly used.
· Instead of creating a new instance for each firework particle, only a cParticle object and a vector object are created. with the following code.
for (int i = 0; i < tool.unirand(56,128); i++) {
		pList.setVel();
		Firework.push_back(pList);
}
The velocity of the pList (cParticle object) is cyclically assigned randomly, and after each assignment, it is stored in the vector, and then the next assignment and storage, while the vector length is variable and does not cause memory waste, and finally the number of fireworks particles can be changed by changing the FOR loop conditions. This eliminates the need for a large number of new particle objects, saves system resources, and improves smoothness.

· When the lifespan of the last firework expires, the vector object needs to perform a clearing operation on itself, otherwise the memory occupied by that object will continue to increase as the program runs, consuming a lot of system resources. However, in the case of a vector, using the CLEAR function method does not free up the memory occupied by the vector, although it can clear all the elements stored, reducing the vector's capacity to 0. And using SWAP to empty it not only empties all elements, but also frees up the maximum amount of memory used. The emptied vector can perform the next round of firework particle storage operations and have no effect on the number of particles rendered to the screen
		vector<cParticle>().swap(Firework);
[image: ]
Figure 2 swap method

· When the user stops the program rendering, the vector performs the SWAP method to empty itself and no longer performs the storage operation after the pre-existing particle has completed its life cycle. It is not until the user restarts rendering that the vector begins to perform storage operations. Save memory footprint when the program pauses rendering.
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//Release the memory occupied by the vector.
vector<cParticle> (). swap (Firework) ;

//Regenerate the location and color of the fireworks.

pList. setColor () ; EMAATE <= 1ms
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