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1. Build threads: 
[bookmark: _GoBack]In the project we use std::thread to create a new thread (this function is included in the thread library). 
 
2. Build synchronization: 
The C compiler will regard main function as a thread which will run with other threads simultaneously, thus if we don’t build synchronization, the program may get wrong result in some cases. Here is an example: 
[image: ] 
The picture in the right is try to apply threshold to the picture. But as you can see only, the half part get the right result, because the write file instruction execute before the below part finish apply threshold. 
 
In our project we try to use two methods to build synchronization: 
1) Mutex: This structure will protect the data will more than one threads try to read or write in it. 
2) Thread.join(): This function is try to block the program until the certain thread is done. 
 
3. Result and analysis: 
Here are the result of our programs: 
For 2 threads 
[image: ]
For 4 threads 
[image: ]
For 8 threads 
[image: ]
This result is very reasonable, with the increasing number of threads, we get better performance
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image2.PNG
part 1 threshold is DONE! ! !
part 2 threshold is DONE! ! !
part 2 max filter is DONE! ! !
part 1 max filter is DONE! ! !
runing time = 114. 652307 ms
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part 1 threshold is DONE! ! !
part 3 threshold is DONE! ! !
part 2 threshold is DONE! ! !
part 4 threshold is DONE! ! !
part 1 max filter is DONE! ! !
part 3 max filter is DONE! ! !
part 4 max filter is DONE! ! !
part 2 max filter is DONE! ! !

runing time = 79.775675 ms




