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1: __global__void kernel(float *J_cuda, int BLOCK_SIZE, ...)

2:{

3:

4: int blockid = blockIdx.x;

5: int threadid = threadIdx.x;

6:

7: int index = blockid * BLOCK_SIZE + threadid;

8:

9: c_cuda_temp[ty][tx] = J_cuda[index];

10: // ... 

11: // computation

12: // ...

13:}

Kernel Function

Constant Value & Data Array Pointer

Address Calculation Code

Index Data Array

……. 

B0 ……. 

gpuSrc_Base_Pointer 

B1 

xidx 

Data Array 

Bn 

int xidx = blockID * BLOCK_SIZE + threadID 

Int data = *(  gpuSrc_Base_Pointer + xidx  ) 

Code Segment 
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distancex distancey

distancex >widthx distancey >widthy

widthx − distancex ∗ widthy − distancey
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overlapped
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Cols Width 

…
 

2D cache line coordinate 

Row 

Width 

Each region is further divided into N 

sub-region, and each sub-region use 1 

bit to indicate whether it is accessed by 

a warp or not 

E.g. N = 4 in this example  

…

Region 

step 1 step 2 

2
4
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Pending group

W W W W

Active group

Promote a warp having the 

most inter-warp locality with 

other warps in active group

� Long latency operation

(off-chip memory access)
�

Greedy to execute a warp until 

short stall then locality select the 

next issued warp
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Warp 0 (001-1011) Warp 1 (001-0011) Warp2 (010-1111) …

Warp 0 2 0

Warp 1 0

Warp 2

Warp access range information

inter-warp locality between warp 0 and warp 1
Region bit-vector Subregion bit-vector

Warp 0 access range:

Warp 1 access range:

1001-001001

1001-001001

Warp 2 access range: 1011-001001

Region vector Subregion vector

Same region vector: inter-warp locality = 2

Different region vector : inter-warp locality = 0
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tRRD = 6 tRCD = 12 tRAS = 28

tRP = 12 tRC = 40 tCL = 12
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