
OMPCUDA : OpenMP Execution Framework for CUDA 

Based on Omni OpenMP Compiler 

Satoshi OHSHIMA, Shoichi HIRASAWA, Hiroki HONDA 

2010/6/16 IWOMP2010  

1 



Outline 

òMotivation 

òGPU and CUDA 

ò Implementation 

òPerformance evaluation 

òSummary 

2010/6/16 IWOMP2010  

2 



Motivation 

òWe want to make GPU programming more easily. 
éGPU programming requires specific languages 

ðpast: Shader (OpenGL+GLSL, DirectX+HLSL) 

ðnow: CUDA 

ð future: CUDA and/or OpenCL ? 

éprogrammers have to learn new languages and tools 
ð time-consuming, heavy 

òCan we use exist common parallel programming 
languages ? 
éAs a concrete implementation of our aim, we are now 

developing an OpenMP framework for CUDA. 
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GPU and CUDA 

ò GPU 
é massively parallel hardware 

é very high performance 
ð flops/watt, flops/price, 

flops/volume 

é GPGPU (General-Purpose 
computing on GPUs) 
ð for science, numerical, and 

multimedia programs 

ò CUDA 
é architecture and 

programming environment 
for NVIDIA GPU 

é provides extended 
language of C/C++ 
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CUDA : from our point of viewé(1/2) 

ò Fact 

éMany users are using CUDA. The number of users is 

increasing. 

éMany applications got higher performance than using 

CPU. 

òQuestion 

éCan all programmers use CUDA ? Is CUDA easy ? 

ðParallel programming is now very important and in demand. 

ðBut many programmers are already using other languages, 

such as MPI and OpenMP. 
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CUDA : from our point of viewé(2/2) 

òCUDA is not easy, it is difficult and 

laborious(especially for beginners) 

é the hardware model, memory model, execution 

model 

étuning, debugging, éé 

é ( I sure acknowledge that CUDA is much easier and 

clearer than graphics programming based GPGPU. ) 

éCan we use exist common parallel programming 

languages ? 
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What language (library) matches to CUDA? 

ò Execution model 

 

 

 

 

 

 
é execution unit = function 

é many execution instances 
are launched and killed at 
once 

 

ò Hardware model 

 

 

 

 

 

 
é GPU has hierarchical 

parallelism 

é CPU and GPU have each 
independent memory 
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(At first we didnõt intend to use OpenMP for CUDA, just one of the candidates.) 

GPU CPU 

Data transfer & 

launch function 

Get results 

�‡ OpenMPõs typical parallel for/DO loop matches CUDA 

MP 
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