
Assignment 2 
2015010137 Lu Cheng 

Part 1: 
sequential: 

 

Cuda: 

  

The bandwidth of PCIe 3.0 -x16 bus is 15.8GB/s and the memory bandwidth 

of GTX1080 is 320GB/s.  

As we can see, the bandwidth of the overall time is nearly half of that 

of PCIe, and the bandwidth of the kernel time is nearly half of that of 

the memory of GPU. 

The memory in GPU can read/write fast, but data through GPU and CPU is 

much slower because of the bandwidth limitation. 

 

 

 

 



Part 3: 
1. I finished this work with the help of TA Yong. 

2.  

 
3. The solution is: 

a) Divide the picture into 32*32 cells. Every cell is 32*32. 

b) Parallel for each circle. Compute the number of cells that is 

intersected with the bonding box of each circle, than compute 

the total number. (total number of all pairs.) The sum is 

competed in parallel, using shared memory and atomicAdd. 

c) Malloc the memory of all pairs, using the total number. 

d) Parallel for each circle to get all the pairs. 

e) Sort the pairs in parallel with the cell-index. 

f) Compute the pair length of each cell in parallel (According to 

Part 2). 

g) Compute each pixel of each cell in parallel. 

4. The (b)，(d), (e), (f), (g) is synchronization. 

5. Using shared memory in (b); reduce array number with (b) and (c);  

using precise number of each circle’s pair (computed by (b)) to 

avoid list-appending lock in (d);  

6. I tried to use bitmap and scan, but it takes long time since every 

cell need to scan. 
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