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Host-device Data Transfer

• Data transfer between the host and the device has much lower 

bandwidth than global memory accesses

• PCI-E : a few GB/s

• Global memory: a few hendred GB/s

• Minimize data transfer between the host and the device

• Better to recompute on the accelerator

• Use the global memory on the accelerator for intermediate data

• One large transfer is much faster than many small ones

Lecture 23 - Double Buffering and Local Memory 2
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Asynchronous Copy

• Overlap of data transfer and code execution

• Simultaneously execute a kernel while performing a copy between 

device and host memory

• Relevant only for accelerators using PCI-E bus

• Use two queues

• One for data transfer and one for execution

• Use events to enforce dependences

Lecture 23 - Double Buffering and Local Memory 3
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Pipelining (Double Buffering)

• Vector addition example

• A + B = C

• Divide large vectors into segments

• A1, A2, ..., An

• B1, B2, ..., Bn

• C1, C2, ..., Cn

• Overlap transfer and addition

Lecture 23 - Double Buffering and Local Memory 4
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• Local memory is local to a work-group 

• Shared by all work-items of work-group 

• Used to cache global memory 

• Low latency access 

• Two ways to allocate it 

• Statically, inside the kernel 

• Dynamically, from the host as a parameter

5

Using Local Memory

Lecture 23 - Double Buffering and Local Memory



3

THUNDER Research Group
Seoul National University
���
� 	� ���

BS01심볼마크

서울대학교 심볼마크는 University Identity System의 기본요소로서 대학이미지를 대내외적으로 표출하는 모든 시각 커뮤니케이션의 
핵심이 되는 대표적 상징물이다. 시각적 이미지의 통일성을 확보하기 위해 개발된 심볼마크는 대학내의 구성원에게 일체감을 조성하고 
대내외적으로 일관된 이미지를 전달하기 위한 것이므로 사용에 있어서 특별한 주의를 요한다. 심볼마크의 최소사용 규정은 심볼마크의 
재현성을 고려하여 정한 것으로 최소 사이즈 이하의 사용은 금한다. 심볼마크의 재생은 CD-Rom에 수록된 데이타를 사용한다.

심볼마크

최소사용 규정 10mm

4190.414A
Multicore Computing

Spring 2021
© Jaejin Lee

• Inside a kernel 

• Declare local memory as a static array 

• Use the keyword __local

• Kernel with parameter in local memory 

• Allocation done during set of kernel arguments 

6

Allocating Local Memory

Lecture 23 - Double Buffering and Local Memory
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• Every work-item takes care of one element in C

7

Matrix Multiplication Using Local Memory

Lecture 23 - Double Buffering and Local Memory

__kernel void MatMul(__global float* a,
__global float* b,
__global float* c, 
int N)

{
int row = get_global_id(1);
int col= get_global_id(0);
float sum = 0.0f;
for (int i= 0; i < T_SIZE; i++) {

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

}
c[row*N+col] = sum;

}
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__kernel void TMatMul(__global float* a,

__global float* b,

__global float* c,intN,

__local float tile[T_SIZE][T_SIZE])

{

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);

tile[y][x] = a[row*T_SIZE+x];

for (int i= 0; i< T_SIZE; i++) {

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

}

c[row*N+col] = sum;

}
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Matrix Multiplication Using Local Memory (cont’d)

Lecture 23 - Double Buffering and Local Memory


