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cl_ulong start, end; 
     
clGetEventProfilingInfo(event, CL_PROFILING_COMMAND _END, 
                        sizeof(cl_ulong), &end, NUL L); 
clGetEventProfilingInfo(event, CL_PROFILING_COMMAND _START,  
                        sizeof(cl_ulong), &start, N ULL); 
    
float executionTimeInMilliseconds = (end - start) *  1.0e-6f; 
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cl_context  cxGPUContext; 
cl_mem cmPinnedBufIn = NULL; 
cl_mem cmPinnedBufOut = NULL; 
cl_mem cmDevBufIn  = NULL; 
cl_mem cmDevBufOut  = NULL; 
unsigned char * cDataIn = NULL; 
unsigned char * cDataOut = NULL; 

�
�9 !������	���I�	���
��	����F	��
�������	�����	����
�� �	�����������	�56$�

�	���	�5E;E,��	
�	����	��'��0	��

	���	
	���	����	� ���

�������	������
,�����
�	��

	�����������������
����:���		����������	���	� 
�(	������	
	��
��	�
�-������
���	.������������	�����
,���	
	��
������
���	������ ����	*	�
�	��������
��������������������(�������
����������	�	�������	� ��
�������8�������������������
���������	�	*	�
�	��)
��/���������	)
	����9'�

cmPinnedBufIn  = clCreateBuffer (cxGPUContext, CL_MEM_READ_ONLY | 
CL_MEM_ALLOC_HOST_PTR, memSize, 
NULL, NULL); 

cmPinnedBufOut  = clCreateBuffer (cxGPUContext, CL_MEM_WRITE_ONLY | 
CL_MEM_ALLOC_HOST_PTR, memSize, 
NULL, NULL); 

 
cmDevBufIn  = clCreateBuffer (cxGPUContext, CL_MEM_READ_ONLY, 

memSize, NULL, NULL); 
cmDevBufOut  = clCreateBuffer (cxGPUContext, 

CL_MEM_WRITE_ONLY, memSize, 
NULL, NULL);  

 
� �



2�'��,�����'�@�������

  �������� 	�
��� � ��  

?9 E���
�������������	������	�	�	��	���	�����	����
��� 	��������
�������
��
��
�
��	�
�-����
�������������	�
'�

cDataIn = ( unsigned  char *) clEnqueueMapBuffer (cqCommandQue, 
cmPinnedBufIn, CL_TRUE, 
CL_MAP_WRITE, 0, memSize, 0, 
NULL, NULL, NULL); 

cDataOut = ( unsigned  char *) clEnqueueMapBuffer (cqCommandQue, 
cmPinnedBufOut, CL_TRUE, 
CL_MAP_READ, 0, memSize, 0, 
NULL, NULL, NULL); 
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for ( unsigned  int  i = 0; i < memSize; i++) 
{ 
    cDataIn[i] = ( unsigned  char )(i & 0xff); 
} 
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clEnqueueWriteBuffer (cqCommandQue, cmDevBufIn, CL_FALSE, 0, 

szBuffBytes, cDataIn , 0, NULL, NULL); 
�
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clEnqueueNDRangeKernel (cqCommandQue, …); 
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clEnqueueReadBuffer (cqCommandQue, cmDevBufOut, CL_TRUE, 0, 
szBuffBytes, cDataOut , 0, NULL, NULL)  
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__kernel void offsetCopy(__global float *odata, 
                         __global float* idata, 
                         int offset) 
{ 
  int xid = get_global_id(0) + offset; 
  odata[xid] = idata[xid]; 
} 
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__kernel void strideCopy(__global float* odata, 
                         __global float* idata, 
                         int stride) 
{ 
  int xid = get_global_id(0) * stride; 
  odata[xid] = idata[xid]; 
} 
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__kernel void simpleMultiply(
                             
                             
  
{ 
  int row = get_global_id(1)
  int col = get_global_id(0)
  fl oat sum = 0.0f;
  for (int i = 0; i < TILE_DIM; i++) {
    sum += a[row*TILE_DIM+i] * b[i*N+col];
  } 
  c[row*N+col] = sum;
} 

��������1�6� 5�����'�@���'����3�'�#���#�������

���&�
�����?'@,� a
#,��	
�	����	��7 �
��	�=>*=>�����/�����
���	
���	�	�	�	�����
���
��������	�	�	�	������#��	��������
���	��������� ����
�������	��'���	�
��	�� i ��
� �����	
�����-����!���������
������0,�-������
���	�� -����	�����#'

� �	�	��	����	�����-
5�D��A������ �'
�	��������	,� ����
��	�	

����������
��	�
�	����������	� for
-������	�	��
������
����	���-�
?'=='�

�

�
�������������������������������� �

�

�� "#��:/��#�'��'����3�;�=�'�#���#����",���"#��:/ ��-�'����3�
;�=������&������#�������������'����3�;�= �

simpleMultiply �/	��	��8&�
�����?'@9�����
���	
���	� �
��
��
���	���������* �#'�

void simpleMultiply( __global float* a, 
                             __global float* b, 
                             __global float* c,  

      int N) 

get_global_id(1) ; 
get_global_id(0) ; 

oat sum = 0.0f;  
for (int i = 0; i < TILE_DIM; i++) {  

sum += a[row*TILE_DIM+i] * b[i*N+col];  

c[row*N+col] = sum;  
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__kernel void coalescedMultiply(
                                
                                
                                 
                          
{ 
  int row = get_global_id(1)
  int col = get_global_id(0)
  float sum = 0.0f;
  int x = get_local_id(0);
  int y = get_local_id(1);
  aTile[y][x] = a[row*TILE_DIM+x];
  for (int i = 0; i < TILE_DIM
    sum += aTile[y][i]* b[i*N+col];
  } 
  c[row*N+col] = sum;
} 
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void coalescedMultiply( __global float* a, 
                                __global float* b, 
                                __global float* c, 
                                  int N, 

              __local float aTile[TILE_DIM][TILE_DIM]

get_global_id(1) ; 
get_global_id(0) ; 

float sum = 0.0f;  
int x = get_local_id(0);  
int y = get_local_id(1);  
aTile[y][x] = a[row*TILE_DIM+x];  
for (int i = 0; i < TILE_DIM ; i++) { 

sum += aTile[y][i]* b[i*N+col];  

c[row*N+col] = sum;  

2�'��,�����'�@������ �

��������  	�
��� � ��  

��������������-��$�� �

�	�����	�
��	����
	�
-�������� �����-���9,�
,�����=�����
�������

;�	�����
�����	���	��������	)
��	
������=�
����-���� ������	�


	�'� C���	����

���	,�-������
���
	)
	������

�����	�������	� �����	������

__local float aTile[TILE_DIM][TILE_DIM] ) 
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__kernel void sharedABMultiply(__global float* a, 
                               __global float* b, 
                               __global float* c, 
                                  int N, 
                          __local float aTile[TILE_ DIM][TILE_DIM], 
                          __local float bTile[TILE_ DIM][TILE_DIM]) 
{ 
  int row = get_global_id(1); 
  int col = get_global_id(0); 
  float sum = 0.0f; 
  int x = get_local_id(0); 
  int y = get_local_id(1); 
  aTile[y][threadIdx.x] = a[row*TILE_DIM+x]; 
  bTile[y][threadIdx.x] = b[y*N+col]; 
  barrier(CLK_LOCAL_MEM_FENCE); 
  for (int i = 0; i < TILE_DIM; i++) { 
    sum += aTile[y][i]* bTile[i][x]; 
  } 
  c[row*N+col] = sum; 
} 
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__kernel void simpleMultiply(__global float *a, 
                             __global float *c, 
                             int M) 
{ 
  int row = get_global_id(1); 
  int col = get_global_id(0); 
  float sum = 0.0f; 
  for (int i = 0; i < TILE_DIM; i++) { 
    sum += a[row*TILE_DIM+i] * a[col*TILE_DIM+i]; 
  } 
  c[row*M+col] = sum; 
} 
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__kernel void coalescedMultiply(__global float *a, 
                                __global float *c, 
                                int M, 
                          __local float aTile[TILE_ DIM][TILE_DIM], 
                 __local float transposedTile[TILE_ DIM][TILE_DIM]) 
{ 
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  int row = get_global_id(1); 
  int col = get_global_id(0); 
  float sum = 0.0f; 
  int x = get_local_id(0); 
  int y = get_local_id(1); 
  aTile[y][x] = a[row*TILE_DIM+x]; 
  transposedTile[x][y] =  
      a[(get_group_id(0) * get_num_groups(0) + y) *  TILE_DIM + x];   
  barrier(CLK_LOCAL_MEM_FENCE); 
  for (int i = 0; i < TILE_DIM; i++) { 
    sum += aTile[y][i] * transposedTile[i][x]; 
  } 
  c[row*M+col] = sum; 
} 
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  __local float transposedTile[TILE_DIM][TILE_DIM+1 ]; 
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__local float shared[32]; 
__global float* device;  
shared[threadIdx.x] = device[threadIdx.x];  
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Notice 

ALL NVIDIA DESIGN SPECIFICATIONS, REFERENCE BOARDS, FILES, DRAWINGS, DIAGNOSTICS, 
LISTS, AND OTHER DOCUMENTS (TOGETHER AND SEPARATELY, “MATERIALS”) ARE BEING 
PROVIDED “AS IS.” NVIDIA MAKES NO WARRANTIES, EXPRESSED, IMPLIED, STATUTORY, OR 
OTHERWISE WITH RESPECT TO THE MATERIALS, AND EXPRESSLY DISCLAIMS ALL IMPLIED 
WARRANTIES OF NONINFRINGEMENT, MERCHANTABILITY, AND FITNESS FOR A PARTICULAR 
PURPOSE. 

Information furnished is believed to be accurate and reliable. However, NVIDIA Corporation assumes no 
responsibility for the consequences of use of such information or for any infringement of patents or other rights 
of third parties that may result from its use. No license is granted by implication or otherwise under any patent 
or patent rights of NVIDIA Corporation. Specifications mentioned in this publication are subject to change 
without notice. This publication supersedes and replaces all information previously supplied. NVIDIA 
Corporation products are not authorized for use as critical components in life support devices or systems 
without express written approval of NVIDIA Corporation. 

 

Trademarks 

NVIDIA, the NVIDIA logo, CUDA, GeForce, NVIDIA Quadro, and Tesla are trademarks or registered 
trademarks of NVIDIA Corporation. Other company and product names may be trademarks of the respective 
companies with which they are associated.  
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