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ʉʦʜʝʨʞʘʥʠʝ 

Ç ʉʪʘʥʜʘʨʪ ʛʝʪʝʨʦʛʝʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ OpenCL 

Ç ʇʨʠʤʝʨ ʧʨʠʣʦʞʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ OpenCL 

Ç ʆʙʟʦʨ ʨʝʘʣʠʟʘʮʠʡ OpenCL 

 

 

ʅ. ʅʦʚʛʦʨʦʜ, 2011 ʛ. 
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ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ OpenCL 



ʉʪʘʥʜʘʨʪ ʛʝʪʝʨʦʛʝʥʥʳʭ 

ʚʳʯʠʩʣʝʥʠʡ OpenCL 

ʅ. ʅʦʚʛʦʨʦʜ, 2011 ʛ. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ OpenCL 
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ʉʪʘʥʜʘʨʪ OpenCL 

Ç OpenCL ï Open Computing Language, ʦʪʢʨʳʪʳʡ 

ʩʪʘʥʜʘʨʪ ʜʣʷ ʛʝʪʝʨʦʛʝʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʡ 

Khronos Group ʩʦʚʤʝʩʪʥʦ ʩ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʫʩʪʨʦʡʩʪʚ ʠ ʇʆ. 

Ç ʇʝʨʚʘʷ ʚʝʨʩʠʷ ʩʪʘʥʜʘʨʪʘ ï ʥʦʷʙʨʴ 2008 ʛʦʜʘ. 

Ç ʇʦʜʜʝʨʞʠʚʘʝʪʩʷ Apple, NVIDIA, AMD/ATI, Intel, é 

Ç ʇʦʜʜʝʨʞʢʘ ʰʠʨʦʢʦʛʦ ʢʣʘʩʩʘ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ 

ʟʘ ʩʯʝʪ ʚʚʝʜʝʥʠʷ ʦʙʦʙʱʝʥʥʳʭ ʤʦʜʝʣʝʡ (ʤʦʜʝʣʠ 

ʧʣʘʪʬʦʨʤʳ, ʧʘʤʷʪʠ, ʠʩʧʦʣʥʝʥʠʷ, é). 

 

4 
ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ OpenCL ʅ. ʅʦʚʛʦʨʦʜ, 2011 ʛ. 



ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ OpenCL 

5 
ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ OpenCL 

ʀʩʪʦʯʥʠʢ: ɼ.ʂ. ɹʦʛʦʣʝʧʦʚ, ɺ.ɽ. ʊʫʨʣʘʧʦʚ çɺʳʯʠʩʣʝʥʠʷ 

ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʥʘ ʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʨʘʭè 
ʅ. ʅʦʚʛʦʨʦʜ, 2011 ʛ. 



ʆʭʚʘʪ ʦʙʣʘʩʪʝʡ ʧʘʨʘʣʣʝʣʠʟʤʘ 

6 
ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ OpenCL 

ʀʩʪʦʯʥʠʢ: ɼ.ʂ. ɹʦʛʦʣʝʧʦʚ, ɺ.ɽ. ʊʫʨʣʘʧʦʚ çɺʳʯʠʩʣʝʥʠʷ 

ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʥʘ ʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʨʘʭè 
ʅ. ʅʦʚʛʦʨʦʜ, 2011 ʛ. 



ʆʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʘʥʜʘʨʪʘ 

Ç ʀʩʭʦʜʥʳʡ ʢʦʜ ʧʨʠʣʦʞʝʥʠʷ ʣʝʛʢʦ ʧʦʨʪʠʨʫʝʪʩʷ ʥʘ ʜʨʫʛʠʝ 

ʧʣʘʪʬʦʨʤʳ. 

Ç ʇʦʜʜʝʨʞʢʘ ʰʠʨʦʢʦʛʦ ʢʣʘʩʩʘ ʫʩʪʨʦʡʩʪʚ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ 

ʚʚʝʜʝʥʠʷ ʦʙʦʙʱʝʥʥʳʭ ʤʦʜʝʣʝʡ ʜʘʥʥʳʭ ʩʠʩʪʝʤ: 

ïʤʦʜʝʣʴ ʧʣʘʪʬʦʨʤʳ (platform model); 

ïʤʦʜʝʣʴ ʧʘʤʷʪʠ (memory model); 

ïʤʦʜʝʣʴ ʠʩʧʦʣʥʝʥʠʷ (execution model); 

ïʤʦʜʝʣʴ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (programming model). 

Ç ɺʩʝ ʤʦʜʝʣʠ ʷʚʣʷʶʪʩʷ ʘʙʩʪʨʘʢʪʥʳʤʠ (ʥʝ ʧʨʠʚʷʟʘʥʥʳʤʠ ʢ 

ʢʦʥʢʨʝʪʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ), ʨʝʘʣʠʟʘʮʠʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ. 
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ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ OpenCL ʅ. ʅʦʚʛʦʨʦʜ, 2011 ʛ. 



ʀʥʩʪʨʫʤʝʥʪʘʨʠʡ OpenCL 

Ç Platform Layer API : 

ïʫʨʦʚʝʥʴ ʘʧʧʘʨʘʪʥʦʡ ʘʙʩʪʨʘʢʮʠʠ ʥʘʜ ʨʘʟʣʠʯʥʳʤʠ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤ; 

ïʟʘʧʨʦʩ, ʚʳʙʦʨ ʠ ʠʥʠʮʠʘʣʠʟʘʮʠʷ ʫʩʪʨʦʡʩʪʚ; 

ïʩʦʟʜʘʥʠʝ ʢʦʥʪʝʢʩʪʦʚ ʠ ʦʯʝʨʝʜʝʡ ʢʦʤʘʥʜ. 

Ç Runtime API : 

ïʠʩʧʦʣʥʝʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʷʜʝʨ; 

ïʧʣʘʥʠʨʦʚʘʥʠʝ, ʚʳʯʠʩʣʝʥʠʷ ʠ ʨʝʩʫʨʩʳ ʧʘʤʷʪʠ. 

Ç ʗʟʳʢ OpenCL C: 

ïʧʦʪʦʢʦʚʳʝ ʨʘʩʰʠʨʝʥʠʷ ʷʟʳʢʘ C ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʷʜʝʨ. 
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ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ OpenCL ʅ. ʅʦʚʛʦʨʦʜ, 2011 ʛ. 



ʄʦʜʝʣʴ ʧʣʘʪʬʦʨʤʳ 

Ç ʇʣʘʪʬʦʨʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʭʦʩʪ-ʩʠʩʪʝʤʳ (host), 

ʩʚʷʟʘʥʥʦʡ ʩ ʦʜʥʠʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ (device). 

ïʎʝʥʪʨʘʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ 

ʭʦʩʪ-ʩʠʩʪʝʤʦʡ ʠ ʫʩʪʨʦʡʩʪʚʦʤ. 

Ç ʋʩʪʨʦʡʩʪʚʦ  ʩʦʩʪʦʠʪ  ʠʟ  ʦʜʥʦʛʦ  ʠʣʠ  ʙʦʣʝʝ  

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʜʫʣʝʡ  (compute units),  ʢʦʪʦʨʳʝ  

ʤʦʛʫʪ  ʚʢʣʶʯʘʪʴ  ʚ  ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ ʦʙʨʘʙʘʪʳʚʘʶʱʠʭ 

ʵʣʝʤʝʥʪʦʚ (processing elements). 

Ç ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʳʯʠʩʣʝʥʠʷ  ʧʨʦʠʟʚʦʜʷʪʩʷ  ʚ  

ʦʙʨʘʙʘʪʳʚʘʶʱʠʭ  ʵʣʝʤʝʥʪʘʭ ʫʩʪʨʦʡʩʪʚʘ. 

 

9 
ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ OpenCL ʅ. ʅʦʚʛʦʨʦʜ, 2011 ʛ. 



ʍʦʩʪ ʠ ʫʩʪʨʦʡʩʪʚʘ 

10 
ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ OpenCL 

ʀʩʪʦʯʥʠʢ: The OpenCL Specification v. 1.1 

ʅ. ʅʦʚʛʦʨʦʜ, 2011 ʛ. 



ɺʳʙʦʨ ʧʣʘʪʬʦʨʤʳ 

Ç ʌʫʥʢʮʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʩʝʭ ʜʦʩʪʫʧʥʳʭ ʧʣʘʪʬʦʨʤ: 

Ånum_entries ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ 

ʙʳʪʴ ʚʦʟʚʨʘʱʝʥʦ; 

Åplatforms ï ʧʘʤʷʪʴ ʜʣʷ ʟʘʧʠʩʠ ʧʣʘʪʬʦʨʤ, ʝʩʣʠ NULL, 

ʧʣʘʪʬʦʨʤʳ ʥʝ ʟʘʧʠʩʳʚʘʶʪʩʷ; 

Ånum_platforms ï ʧʘʤʷʪʴ ʜʣʷ ʟʘʧʠʩʠ ʢʦʣʠʯʝʩʪʚʘ ʧʣʘʪʬʦʨʤ. 

Ç ʊʠʧʠʯʥʘʷ ʩʭʝʤʘ ʨʘʙʦʪʳ: 

ïʧʝʨʚʳʡ ʚʳʟʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʧʣʘʪʬʦʨʤ; 

ïʚr ʜʝʣʝʥʠʝ ʧʘʤʷʪʠ ʜʣʷ ʦʙʲʝʢʪʦʚ ʧʣʘʪʬʦʨʤ; 

ïʚʪʦʨʦʡ ʚʳʟʦʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʙʲʝʢʪʦʚ ʧʣʘʪʬʦʨʤ. 

 11 ʅ. ʅʦʚʛʦʨʦʜ, 2011 ʛ. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ OpenCL 



ɺʳʙʦʨ ʧʣʘʪʬʦʨʤʳ 

Ç ʌʫʥʢʮʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʣʘʪʬʦʨʤʳ: 

Åplatform ï ʧʣʘʪʬʦʨʤʘ (ʝʝ ID); 

Åparam_name ï ʠʤʷ ʟʘʧʨʘʰʠʚʘʝʤʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ; 

Åparam_value ï ʫʢʘʟʘʪʝʣʴ ʥʘ ʧʘʤʷʪʴ ʜʣʷ ʟʘʧʠʩʠ 

ʨʝʟʫʣʴʪʘʪʘ; 

Åparam_value_size ï ʢʦʣʠʯʝʩʪʚʦ ʧʘʤʷʪʠ, ʚʳʜʝʣʝʥʥʦʡ ʧʦʜ 

param_value; 

Åparam_value_size_ret ï ʟʘʧʠʩʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʡʪ. 

12 ʅ. ʅʦʚʛʦʨʦʜ, 2011 ʛ. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ OpenCL 



ɺʳʙʦʨ ʧʣʘʪʬʦʨʤʳ 

Ç ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ param_name: 

ÅCL_PLATFORM_PROFILE ï ʧʦʜʜʝʨʞʠʚʘʝʤʳʡ 

ʧʨʦʬʠʣʴ OpenCL (ʧʦʣʥʳʡ ʠʣʠ ʯʘʩʪʠʯʥʳʡ); 

ÅCL_PLATFORM_VERSION ï ʚʝʨʩʠʷ ʧʣʘʪʬʦʨʤʳ; 

ÅCL_PLATFORM_NAME ï ʠʤʷ ʧʣʘʪʬʦʨʤʳ; 

ÅCL_PLATFORM_VENDOR ï ʥʘʟʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʷ; 

ÅCL_PLATFORM_EXTENSIONS ï ʧʦʜʜʝʨʞʠʚʘʝʤʳʝ 

ʨʘʩʰʠʨʝʥʠʷ ʩʪʘʥʜʘʨʪʘ. 

Ç ʅʘ ʦʩʥʦʚʝ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʥʦ, ʢ ʧʨʠʤʝʨʫ, ʚʳʙʨʘʪʴ 

ʧʣʘʪʬʦʨʤʫ ʥʫʞʥʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ, ʝʩʣʠ ʫʩʪʘʥʦʚʣʝʥʦ 

ʥʝʩʢʦʣʴʢʦ ʨʝʘʣʠʟʘʮʠʡ OpenCL. 

ʅ. ʅʦʚʛʦʨʦʜ, 2011 ʛ. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ OpenCL 
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ɺʳʙʦʨ ʫʩʪʨʦʡʩʪʚʘ 

Ç ʌʫʥʢʮʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʩʝʭ ʫʩʪʨʦʡʩʪʚ ʫʢʘʟʘʥʥʦʛʦ ʪʠʧʘ 

(device_type) ʚ ʜʘʥʥʦʡ ʧʣʘʪʬʦʨʤʝ (platform). 

Ç ʊʠʧʠʯʥʘʷ ʩʭʝʤʘ ʨʘʙʦʪʳ ʩ 2 ʚʳʟʦʚʘʤʠ (ʧʦʜʦʙʥʦ ʨʘʙʦʪʝ ʩ 

clGetPlatformIDs), num_entries ʟʘʜʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʫʩʪʨʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʟʘʧʠʩʘʥʳ ʚ 

devices. 

ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ OpenCL ʅ. ʅʦʚʛʦʨʦʜ, 2011 ʛ. 
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ɺʳʙʦʨ ʫʩʪʨʦʡʩʪʚʘ 

Ç ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ device_type: 

ÅCL_DEVICE_TYPE_CPU ï ʮʝʥʪʨʘʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ 

(ʚʦʟʤʦʞʥʦ, ʤʥʦʛʦʷʜʝʨʥʳʡ); 

ÅCL_DEVICE_TYPE_GPU ï ʛʨʘʬʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩʦʨ, 

ʧʦʜʜʝʨʞʠʚʘʶʱʠʡ ʨʘʙʦʪʫ ʩ ʛʨʘʬʠʯʝʩʢʠʤʠ API; 

ÅCL_DEVICE_TYPE_ACCELERATOR ï ʧʝʨʠʬʝʨʠʡʥʳʡ 

ʫʩʢʦʨʠʪʝʣʴ (ʥʘʧʨʠʤʝʨ, IBM Cell); 

ÅCL_DEVICE_TYPE_DEFAULT ï ʪʠʧ ʧʨʦʮʝʩʩʦʨʘ ʧʦ 

ʫʤʦʣʯʘʥʠʶ (ʩʚʦʡʩʪʚʦ ʩʠʩʪʝʤʳ); 

ÅCL_DEVICE_TYPE_ALL ï ʚʩʝ ʜʦʩʪʫʧʥʳʝ OpenCL-

ʩʦʚʤʝʩʪʠʤʳʝ ʫʩʪʨʦʡʩʪʚʘ. 

ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ OpenCL ʅ. ʅʦʚʛʦʨʦʜ, 2011 ʛ. 
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ɺʳʙʦʨ ʫʩʪʨʦʡʩʪʚʘ 

Ç ʌʫʥʢʮʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʩʪʨʦʡʩʪʚʘ, ʩʤʳʩʣ 

ʧʘʨʘʤʝʪʨʦʚ ʘʥʘʣʦʛʠʯʝʥ ʧʘʨʘʤʝʪʨʘʤ ʬʫʥʢʮʠʠ 

clGetPlatformInfo. 

Ç ʇʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʰʠʨʦʢʠʡ ʧʝʨʝʯʝʥʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʦʪ 

ʪʠʧʘ ʫʩʪʨʦʡʩʪʚʘ ʠ ʥʘʟʚʘʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʜʦ ʨʘʟʤʝʨʦʚ 

ʧʘʤʷʪʠ ʚʩʝʭ ʪʠʧʦʚ, ʧʦʜʜʝʨʞʠʚʘʝʤʦʡ ʘʨʠʬʤʝʪʠʢʠ ʠ ʜʨ. 

ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ OpenCL ʅ. ʅʦʚʛʦʨʦʜ, 2011 ʛ. 
16 



ʂʦʥʪʝʢʩʪ 

Ç ʂʦʥʪʝʢʩʪ (context) ʩʣʫʞʠʪ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʦʙʲʝʢʪʘʤʠ ʠ 

ʨʝʩʫʨʩʘʤʠ OpenCL. 

Ç ɺʩʝ ʨʝʩʫʨʩʳ OpenCL ʧʨʠʚʷʟʘʥʳ ʢ ʢʦʥʪʝʢʩʪʫ. 

Ç ʉ ʢʦʥʪʝʢʩʪʦʤ ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ: 

ïʫʩʪʨʦʡʩʪʚʘ; 

ïʦʙʲʝʢʪʳ ʧʨʦʛʨʘʤʤ; 

ïʷʜʨʘ; 

ïʦʙʲʝʢʪʳ ʧʘʤʷʪʠ; 

ïʦʯʝʨʝʜʠ ʢʦʤʘʥʜ. 

 

17 
ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ OpenCL ʅ. ʅʦʚʛʦʨʦʜ, 2011 ʛ. 



ʉʦʟʜʘʥʠʝ ʢʦʥʪʝʢʩʪʘ 

Ç ʌʫʥʢʮʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʥʪʝʢʩʪʘ ʩ ʫʢʘʟʘʥʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. 

Ç pfn_notify ï callback-ʬʫʥʢʮʠʷ, ʚʳʟʳʚʘʝʤʘʷ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ 

ʦʰʠʙʦʢ ʧʨʠ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʝ ʩ ʢʦʥʪʝʢʩʪʦʤ. 

Ç ɽʩʪʴ ʪʘʢʞʝ ʬʫʥʢʮʠʷ clCreateContextFromType ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʢʦʥʪʝʢʩʪʘ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʩ ʫʩʪʨʦʡʩʪʚʘʤʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʪʠʧʘ. 

ʅ. ʅʦʚʛʦʨʦʜ, 2011 ʛ. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ OpenCL 
18 



ʆʯʝʨʝʜʴ ʢʦʤʘʥʜ 

Ç ʆʯʝʨʝʜʴ ʢʦʤʘʥʜ (command queue) ʷʚʣʷʝʪʩʷ ʤʝʭʘʥʠʟʤʦʤ 

ʟʘʧʨʦʩʘ ʜʝʡʩʪʚʠʷ ʥʘ ʫʩʪʨʦʡʩʪʚʝ ʩʦ ʩʪʦʨʦʥʳ ʭʦʩʪʘ. 

Ç ɺ ʢʘʯʝʩʪʚʝ ʜʝʡʩʪʚʠʷ ʥʘ ʫʩʪʨʦʡʩʪʚʝ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ 

ʦʧʝʨʘʮʠʠ ʩ ʧʘʤʷʪʴʶ, ʟʘʧʫʩʢ ʷʜʝʨ, ʩʠʥʭʨʦʥʠʟʘʮʠʷ. 

Ç ɼʣʷ ʢʘʞʜʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʪʨʝʙʫʝʪʩʷ ʩʚʦʷ ʦʯʝʨʝʜʴ ʢʦʤʘʥʜ. 

Ç ʂʦʤʘʥʜʳ ʚʥʫʪʨʠ ʦʯʝʨʝʜʠ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʩʠʥʭʨʦʥʥʦ ʠ 

ʘʩʠʥʭʨʦʥʥʦ; ʚ ʧʦʨʷʜʢʝ ʫʩʪʘʥʦʚʢʠ ʠʣʠ ʥʝʪ. 

 

19 
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ʉʦʟʜʘʥʠʝ ʦʯʝʨʝʜʠ ʢʦʤʘʥʜ 

Ç ʌʫʥʢʮʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʯʝʨʝʜʠ ʢʦʤʘʥʜ, ʩʣʫʞʘʱʝʡ ʜʣʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʟʘʜʘʥʥʳʤʠ ʢʦʥʪʝʢʩʪʦʤ ʠ 

ʫʩʪʨʦʡʩʪʚʦʤ. 

ʅ. ʅʦʚʛʦʨʦʜ, 2011 ʛ. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ OpenCL 
20 



ʆʙʲʝʢʪʳ ʧʘʤʷʪʠ 

Ç ɺʩʝ ʦʧʝʨʘʮʠʠ ʨʘʙʦʪʳ ʩ ʧʘʤʷʪʴʶ ʥʘ ʫʩʪʨʦʡʩʪʚʝ 

ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʲʝʢʪʦʚ ʧʘʤʷʪʠ. 

Ç ʇʨʷʤʘʷ ʨʘʙʦʪʘ ʩ ʧʘʤʷʪʴʶ ʫʩʪʨʦʡʩʪʚʘ ʩʦ ʩʪʦʨʦʥʳ ʭʦʩʪʘ 

ʥʝʚʦʟʤʦʞʥʘ (ʜʘʞʝ ʝʩʣʠ ʫʩʪʨʦʡʩʪʚʦ ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʳʤ 

ʧʨʦʮʝʩʩʦʨʦʤ). 

Ç ɼʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʜʥʦʤʝʨʥʳʭ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʫʬʝʨʳ (buffer objects). ɼʘʥʥʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʥʝʧʨʝʨʳʚʥʦʤ ʫʯʘʩʪʢʝ ʧʘʤʷʪʠ, ʝʩʪʴ ʧʨʷʤʦʡ 

ʜʦʩʪʫʧ ʩʦ ʩʪʦʨʦʥʳ ʫʩʪʨʦʡʩʪʚʘ ʢʘʢ ʢ ʤʘʩʩʠʚʘʤ. 

Ç ɼʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 2- ʠ 3-ʤʝʨʥʳʭ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʟʦʙʨʘʞʝʥʠʷ (image objects). ɼʣʷ ʜʦʩʪʫʧʘ 

ʩʦ ʩʪʦʨʦʥʳ ʫʩʪʨʦʡʩʪʚʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ 

ʦʙʲʝʢʪʳ ï ʩʵʤʧʣʝʨʳ (sampler objects). 
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ʉʦʟʜʘʥʠʝ ʙʫʬʝʨʘ 

Ç ʌʫʥʢʮʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʫʬʝʨʘ (ʦʙʲʝʢʪ ʪʠʧʘ cl_mem) 

ʫʢʘʟʘʥʥʦʛʦ ʨʘʟʤʝʨʘ size ʙʘʡʪ ʚ ʫʢʘʟʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ. 

Ç ʌʣʘʛʠ ʦʧʨʝʜʝʣʷʶʪ ʚʘʨʠʘʥʪ ʜʦʩʪʫʧʘ ʢ ʙʫʬʝʨʫ ʩʦ ʩʪʦʨʦʥʳ 

ʫʩʪʨʦʡʩʪʚʘ, ʥʫʞʥʦ ʣʠ ʢʦʧʠʨʦʚʘʪʴ ʚ ʙʫʬʝʨ ʜʘʥʥʳʝ ʠʟ 

host_ptr ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʩʚʦʡʩʪʚʘ. 

ʅ. ʅʦʚʛʦʨʦʜ, 2011 ʛ. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ OpenCL 
22 



ʉʦʟʜʘʥʠʝ ʙʫʬʝʨʘ 

Ç flags ʷʚʣʷʝʪʩʷ ʙʠʪʦʚʳʤ ʧʦʣʝʤ ʩʦ ʩʣʝʜʫʶʱʠʤʠ 

ʟʥʘʯʝʥʠʷʤʠ: 

ÅCL_MEM_READ_WRITE ï ʜʦʩʪʫʧ ʥʘ ʯʪʝʥʠʝ ʠ ʟʘʧʠʩʴ; 

ÅCL_MEM_WRITE_ONLY ï ʜʦʩʪʫʧ ʪʦʣʴʢʦ ʥʘ ʟʘʧʠʩʴ; 

ÅCL_MEM_READ_ONLY ï ʜʦʩʪʫʧ ʪʦʣʴʢʦ ʥʘ ʯʪʝʥʠʝ; 

ÅCL_MEM_USE_HOST_PTR ï ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʭʨʘʥʝʥʠʷ ʦʙʲʝʢʪʘ ʙʫʬʝʨʘ (ʥʘ ʩʪʦʨʦʥʝ ʭʦʩʪʘ) ʚ 

ʫʢʘʟʘʥʥʦʡ ʧʘʤʷʪʠ; 

ÅCL_MEM_ALLOC_HOST_PTR ï ʚʳʜʝʣʠʪʴ ʜʣʷ 

ʭʨʘʥʝʥʠʷ ʙʫʬʝʨʘ ʥʦʚʫʶ ʧʘʤʷʪʴ;  

ÅCL_MEM_COPY_HOST_PTR ï ʩʢʦʧʠʨʦʚʘʪʴ ʚ 

ʩʦʟʜʘʥʥʳʡ ʙʫʬʝʨ size ʙʘʡʪ ʠʟ host_ptr. 

ʅ. ʅʦʚʛʦʨʦʜ, 2011 ʛ. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ OpenCL 
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ʆʙʤʝʥ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʭʦʩʪʦʤ ʠ 

ʫʩʪʨʦʡʩʪʚʦʤ 

Ç ɼʣʷ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʩʣʫʞʘʪ ʬʫʥʢʮʠʠ: 

 clEnqueue{Read|Write}{Buffer|Image} 

Ç ʇʦʜ ʟʘʧʠʩʴʶ (write) ʧʦʥʠʤʘʝʪʩʷ ʢʦʧʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʩ 

ʭʦʩʪʘ ʥʘ ʫʩʪʨʦʡʩʪʚʘ, ʧʦʜ ʯʪʝʥʠʝʤ (read) ï ʩ ʫʩʪʨʦʡʩʪʚʘ ʥʘ 

ʭʦʩʪ. 

Ç ɺʦʟʤʦʞʥʘ ʪʘʢʞʝ ʫʩʪʘʥʦʚʢʘ ʧʨʷʤʦʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʞʜʫ 

ʫʯʘʩʪʢʘʤʠ ʧʘʤʷʪʠ ʥʘ ʭʦʩʪʝ ʠ ʫʩʪʨʦʡʩʪʚʝ ʧʨʠ ʧʦʤʦʱʠ 

clEnqueueMap{Buffer|Image} 

ʅ. ʅʦʚʛʦʨʦʜ, 2011 ʛ. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ OpenCL 
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ʆʙʤʝʥ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʭʦʩʪʦʤ ʠ 

ʫʩʪʨʦʡʩʪʚʦʤ 

ʅ. ʅʦʚʛʦʨʦʜ, 2011 ʛ. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ OpenCL 
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ʆʙʲʝʢʪʳ ʧʨʦʛʨʘʤʤʳ ʠ ʷʜʝʨ 

Ç ʗʜʨʦʤ ʥʘʟʳʚʘʝʪʩʷ ʬʫʥʢʮʠʷ, ʷʚʣʷʶʱʘʷʩʷ ʯʘʩʪʴʶ 

ʧʨʦʛʨʘʤʤʳ ʠ ʧʘʨʘʣʣʝʣʴʥʦ ʠʩʧʦʣʥʷʶʱʘʷʩʷ ʥʘ ʫʩʪʨʦʡʩʪʚʝ. 

ʗʜʨʦ ʷʚʣʷʝʪʩʷ ʘʥʘʣʦʛʦʤ ʧʦʪʦʢʦʚʦʡ ʬʫʥʢʮʠʠ. 

Ç ʏʘʩʪʴ, ʚʳʧʦʣʥʷʶʱʘʷʩʷ ʥʘ ʫʩʪʨʦʡʩʪʚʝ, ʩʦʩʪʦʠʪ ʠʟ ʥʘʙʦʨʘ 

ʷʜʝʨ, ʦʙʲʷʚʣʝʥʥʳʭ ʩ ʢʚʘʣʠʬʠʢʘʪʦʨʦʤ __kernel. 

Ç ʂʦʤʧʠʣʠʨʦʚʘʥʠʝ ʷʜʝʨ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚʦ ʚʨʝʤʷ 

ʠʩʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʡ API. 

Ç ʆʙʲʝʢʪ ʧʨʦʛʨʘʤʤʳ (program object) ʩʣʫʞʠʪ ʜʣʷ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʜʘʥʥʳʭ: 

ïʠʩʭʦʜʥʳʝ ʠ/ʠʣʠ ʩʢʦʤʧʠʣʠʨʦʚʘʥʥʳʝ ʪʝʢʩʪʳ ʷʜʝʨ; 

ïʜʘʥʥʳʝ ʦ ʢʦʤʧʠʣʷʮʠʠ. 

Ç ʈʘʙʦʪʘ ʩ ʷʜʨʘʤʠ ʩʦ ʩʪʦʨʦʥʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ 

ʦʙʲʝʢʪʦʚ ʷʜʝʨ. 
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ʉʦʟʜʘʥʠʝ ʦʙʲʝʢʪʘ ʧʨʦʛʨʘʤʤʳ 

Ç ʌʫʥʢʮʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʙʲʝʢʪʘ ʧʨʦʛʨʘʤʤʳ ʠʟ ʠʩʭʦʜʥʦʛʦ 

ʢʦʜʘ ʷʜʝʨ (ʢʦʤʧʠʣʠʨʦʚʘʥʠʝ ʧʨʠ ʵʪʦʤ ʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ). 

ʅ. ʅʦʚʛʦʨʦʜ, 2011 ʛ. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ OpenCL 
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ʂʦʤʧʠʣʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʳ 

Ç ʌʫʥʢʮʠʷ ʜʣʷ ʢʦʤʧʠʣʠʨʦʚʘʥʠʷ ʠ ʩʙʦʨʢʠ ʷʜʝʨ ʚ ʩʦʩʪʘʚʝ 

ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʫʢʘʟʘʥʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʆʧʮʠʠ ʩʙʦʨʢʠ 

(ʤʘʢʨʦʩʳ, ʦʧʮʠʠ ʢʦʤʧʠʣʷʪʦʨʘ) ʫʢʘʟʳʚʘʶʪʩʷ ʯʝʨʝʟ options. 

Ç ɺ ʩʣʫʯʘʝ ʦʰʠʙʦʢ ʢʦʤʧʠʣʷʮʠʠ ʚʦʟʚʨʘʱʘʝʤʳʡ ʨʝʟʫʣʴʪʘʪ 

ʦʪʣʠʯʝʥ ʦʪ CL_SUCCESS, ʧʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ 

ʙʳʪʴ ʧʦʣʫʯʝʥʘ ʧʨʠ ʧʦʤʦʱʠ ʬʫʥʢʮʠʠ 

clGetProgramBuildInfo () 

ʅ. ʅʦʚʛʦʨʦʜ, 2011 ʛ. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ OpenCL 
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ʉʦʟʜʘʥʠʝ ʦʙʲʝʢʪʦʚ ʷʜʝʨ 

Ç ʌʫʥʢʮʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʙʲʝʢʪʘ ʷʜʨʘ ʧʦ ʠʤʝʥʠ ʬʫʥʢʮʠʠ-

ʷʜʨʘ ʚ ʠʩʭʦʜʥʦʤ ʢʦʜʝ. 

ʅ. ʅʦʚʛʦʨʦʜ, 2011 ʛ. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ OpenCL 
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ʄʦʜʝʣʴ ʠʩʧʦʣʥʝʥʠʷ 

Ç ʂʘʞʜʳʡ ʵʢʟʝʤʧʣʷʨ ʷʜʨʘ ʥʘʟʳʚʘʝʪʩʷ ʵʣʝʤʝʥʪʦʤ ʨʘʙʦʪʳ 

(work-item). ʇʨʠ ʠʩʧʦʣʥʝʥʠʠ ʷʜʨʘ ʵʣʝʤʝʥʪʳ ʨʘʙʦʪʳ ʤʦʛʫʪ 

ʚʳʧʦʣʥʷʪʴʩʷ ʧʘʨʘʣʣʝʣʴʥʦ. 

Ç ʕʣʝʤʝʥʪʳ ʨʘʙʦʪʳ ʦʙʲʝʜʠʥʝʥʳ ʚ ʛʨʫʧʧʳ ʨʘʙʦʪ (work-

group), ʥʝʟʘʚʠʩʠʤʳʝ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. 

Ç ʀʝʨʘʨʭʠʷ ʵʣʝʤʝʥʪʦʚ ʨʘʙʦʪʳ ʠ ʛʨʫʧʧ ʨʘʙʦʪ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʠʥʜʝʢʩʦʚ (index space). 

Ç ɼʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʙʦʪʳ ʢʘʞʜʘʷ ʛʨʫʧʧʘ ʨʘʙʦʪ ʠʤʝʝʪ 

ʠʥʜʝʢʩ, ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʨʘʙʦʪʳ ʠʤʝʝʪ ʫʥʠʢʘʣʴʥʳʡ 

ʛʣʦʙʘʣʴʥʳʡ ʠ ʣʦʢʘʣʴʥʳʡ (ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʨʘʙʦʪʳ) ʠʥʜʝʢʩʳ. 

Ç ʀʥʜʝʢʩʳ ʤʦʛʫʪ ʙʳʪʴ 1-, 2- ʠ 3-ʤʝʨʥʳʝ. 

Ç ʇʨʠʤʝʨ: ʷʜʨʦ ʚʳʯʠʩʣʷʝʪ ʤʘʪʨʠʯʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ, ʢʘʞʜʳʡ 

ʵʣʝʤʝʥʪ ʨʘʙʦʪʳ ʚʳʯʠʩʣʷʝʪ ʦʜʠʥ ʵʣʝʤʝʥʪ ʨʝʟʫʣʴʪʠʨʫʶʱʝʡ 

ʤʘʪʨʠʮʳ. 
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ʅʘʧʠʩʘʥʠʝ ʷʜʝʨ 

Ç ʗʜʨʦ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ʩʦ ʩʧʝʮʠʬʠʢʘʪʦʨʦʤ __kernel, 

ʚʦʟʚʨʘʱʘʶʱʝʡ void. 

Ç ɼʦʩʪʫʧ ʢ ʠʥʜʝʢʩʘʤ ʵʣʝʤʝʥʪʘ ʨʘʙʦʪʳ ʚʥʫʪʨʠ ʷʜʨʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʬʫʥʢʮʠʡ: 

get_global_id(dim)  

get_global_size(dim) 

get_group_id(dim) 

get_num_groups(dim) 

get_local_id(dim) 

get_local_size(dim), 

ʛʜʝ dim ï ʥʦʤʝʨ ʨʘʟʤʝʨʥʦʩʪʠ (0, 1 ʠʣʠ 2 ʚ ʪʝʢʫʱʠʭ 

ʨʝʘʣʠʟʘʮʠʷʭ OpenCL). 
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ʇʨʠʤʝʨ ʷʜʨʘ 

Ç ʉʣʦʞʝʥʠʝ ʜʚʫʭ ʚʝʢʪʦʨʦʚ. ʇʨʦʩʪʨʘʥʩʪʚʦ ʠʥʜʝʢʩʦʚ 

ʦʜʥʦʤʝʨʥʦ, ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʨʘʙʦʪʳ ʚʳʯʠʩʣʷʝʪ ʦʜʠʥ 

ʵʣʝʤʝʥʪ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʚʝʢʪʦʨʘ: 

 

__kernel  void  vecAdd  ( __global  int  * a,  

 __global  int  * b ,  __global  int  * c)  

{  

 int  idx  = get_global_id (0);  

 c[ idx ] = a[ idx ] + b[ idx ];  

}  

 

33 
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ɿʘʧʫʩʢ ʷʜʨʘ 

Ç ʌʫʥʢʮʠʷ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʟʥʘʯʝʥʠʡ ʘʨʛʫʤʝʥʪʦʚ ʷʜʨʘ ʧʨʠ ʝʛʦ 

ʚʳʟʦʚʝ. 

Ç ʅʝʦʙʭʦʜʠʤʦ ʚʳʟʚʘʪʴ ʝʝ ʜʣʷ ʢʘʞʜʦʛʦ ʘʨʛʫʤʝʥʪʘ ʷʜʨʘ. 

Ç ɼʣʷ ʧʝʨʝʜʘʯʠ ʦʜʥʦʤʝʨʥʳʭ ʤʘʩʩʠʚʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʜʘʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʙʫʬʝʨ. 
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ɿʘʧʫʩʢ ʷʜʨʘ 

Ç ʌʫʥʢʮʠʷ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʟʘʧʫʩʢʘ ʷʜʨʘ ʚ ʦʯʝʨʝʜʴ ʢʦʤʘʥʜ, 

ʫʢʘʟʳʚʘʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʥʜʝʢʩʦʚ: 

ïwork_dim ï ʨʘʟʤʝʨʥʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʥʜʝʢʩʦʚ; 

ïglobal_work_offset ï ʥʘʯʘʣʴʥʳʝ ʛʣʦʙʘʣʴʥʳʝ ʠʥʜʝʢʩʳ; 

ïglobal_work_size ï ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʨʘʙʦʪʳ; 

ïlocal_work_size ï ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʨʘʙʦʪʳ ʚ ʛʨʫʧʧʝ 

ʨʘʙʦʪ. 
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ʄʦʜʝʣʴ ʧʘʤʷʪʠ 

Ç ʊʠʧʳ ʧʘʤʷʪʠ ʥʘ ʫʩʪʨʦʡʩʪʚʝ: 

ïʛʣʦʙʘʣʴʥʘʷ (global), ʜʦʩʪʫʧ ʠʟ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʨʘʙʦʪʳ; 

ïʢʦʥʩʪʘʥʪʥʘʷ (constant), ʜʦʩʪʫʧ ʠʟ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ 

ʨʘʙʦʪʳ ʪʦʣʴʢʦ ʥʘ ʯʪʝʥʠʝ; 

ïʣʦʢʘʣʴʥʘʷ (local), ʜʦʩʪʫʧ ʠʟ ʵʣʝʤʝʥʪʦʚ ʨʘʙʦʪʳ ʚ ʦʜʥʦʡ 

ʛʨʫʧʧʝ ʨʘʙʦʪ (ʵʢʩʢʣʶʟʠʚʥʘ ʜʣʷ ʛʨʫʧʧʳ ʨʘʙʦʪ); 

ïʯʘʩʪʥʘʷ (private), ʵʢʩʢʣʶʟʠʚʥʘ ʜʣʷ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ 

ʨʘʙʦʪʳ. 

Ç ɻʘʨʘʥʪʠʨʫʝʪʩʷ ʦʙʣʘʩʪʴ ʚʠʜʠʤʦʩʪʠ, ʥʦ ʥʝ ʢʦʥʢʨʝʪʥʘʷ 

ʨʝʘʣʠʟʘʮʠʷ ʠ ʨʘʟʤʝʱʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ ʧʘʤʷʪʠ. 
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ʂʚʘʣʠʬʠʢʘʪʦʨʳ ʧʘʤʷʪʠ 

Ç __global ʠʣʠ global ï ʜʘʥʥʳʝ ʚ ʛʣʦʙʘʣʴʥʦʡ ʧʘʤʷʪʠ. 

Ç __constant ʠʣʠ constant ï ʜʘʥʥʳʝ ʚ ʢʦʥʩʪʘʥʪʥʦʡ ʧʘʤʷʪʠ. 

Ç __local ʠʣʠ local ï ʜʘʥʥʳʝ ʚ ʣʦʢʘʣʴʥʦʡ ʧʘʤʷʪʠ. 

Ç __private ʠʣʠ private ï ʜʘʥʥʳʝ ʚ ʯʘʩʪʥʦʡ ʧʘʤʷʪʠ. 

Ç ɼʣʷ ʠʟʦʙʨʘʞʝʥʠʡ (image) ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʚʘʣʠʬʠʢʘʪʦʨʳ 

ʨʝʞʠʤʘ ʜʦʩʪʫʧʘ __read_only/__write_only. 

Ç ʗʚʥʦʝ ʫʢʘʟʘʥʠʝ ʢʚʘʣʠʬʠʢʘʪʦʨʦʚ ʧʘʤʷʪʠ ʦʙʷʟʘʪʝʣʴʥʦ ʜʣʷ 

ʫʢʘʟʘʪʝʣʝʡ ʚ ʷʜʨʝ. 
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ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʚ ʷʜʨʝ 

Ç ʌʫʥʢʮʠʷ ʜʣʷ ʙʘʨʴʝʨʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʵʣʝʤʝʥʪʦʚ ʨʘʙʦʪʳ 

ʚʥʫʪʨʠ ʦʜʥʦʡ ʛʨʫʧʧʳ ʨʘʙʦʪʳ. 

Ç flags ʦʧʨʝʜʝʣʷʶʪ ʦʧʝʨʘʮʠʠ ʫʧʦʨʷʜʦʯʠʚʘʥʠʷ ʦʙʨʘʱʝʥʠʡ ʢ 

ʧʘʤʷʪʠ, ʚʳʧʦʣʥʷʝʤʳʝ ʧʨʠ ʩʠʥʭʨʦʥʠʟʘʮʠʠ, ʚʦʟʤʦʞʥʳʝ 

ʟʥʘʯʝʥʠʷ: 

ïCLK_LOCAL_MEM_FENCE; 

ïCLK_GLOBAL_MEM_FENCE. 

Ç ʅʝʪ ʷʚʥʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʙʘʨʴʝʨʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ 

ʵʣʝʤʝʥʪʦʚ ʨʘʙʦʪʳ ʚ ʨʘʟʥʳʭ ʛʨʫʧʧʘʭ ʨʘʙʦʪ ʚ ʭʦʜʝ ʨʘʙʦʪʳ 

ʷʜʨʘ. 

Ç ɽʩʪʴ ʘʪʦʤʘʨʥʳʝ ʬʫʥʢʮʠʠ ʜʣʷ ʣʦʢʘʣʴʥʦʡ ʠ ʛʣʦʙʘʣʴʥʦʡ 

ʧʘʤʷʪʠ. 
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ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʚ ʦʯʝʨʝʜʠ ʢʦʤʘʥʜ 

Ç ɻʠʙʢʠʡ ʤʝʭʘʥʠʟʤ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠ ʘʩʠʥʭʨʦʥʥʦʛʦ 

ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜ ʚ ʦʜʥʦʡ ʦʯʝʨʝʜʠ ʢʦʤʘʥʜ: 

ïʙʘʨʴʝʨʥʘʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ; 

ïʩʠʥʭʨʦʥʠʟʘʮʠʷ ʥʘ ʦʩʥʦʚʝ ʩʦʙʳʪʠʡ.  

Ç ʇʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʫʩʪʨʦʡʩʪʚʘ ʟʘ ʩʯʝʪ 

ʧʝʨʝʢʨʳʪʠʷ ʚʳʯʠʩʣʝʥʠʡ ʠ ʦʙʤʝʥʦʚ ʜʘʥʥʳʤʠ. 
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ʆʩʚʦʙʦʞʜʝʥʠʝ ʨʝʩʫʨʩʦʚ 

Ç ʀʩʧʦʣʴʟʫʝʪʩʷ ʤʝʭʘʥʠʟʤ ʧʦʜʩʯʝʪʘ ʩʩʳʣʦʢ ʥʘ ʚʩʝ ʨʝʩʫʨʩʳ 

OpenCL (ʦʙʲʝʢʪʳ ʧʘʤʷʪʠ, ʷʜʨʘ, ʧʨʦʛʨʘʤʤʘ, ʦʯʝʨʝʜʴ 

ʢʦʤʘʥʜ, ʢʦʥʪʝʢʩʪ). 

Ç clRetainé ʫʚʝʣʠʯʠʚʘʝʪ ʩʯʝʪʯʠʢ ʩʩʳʣʦʢ ʥʘ 1 (ʚʳʟʳʚʘʝʪʩʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʦʙʲʝʢʪʦʚ), clReleaseé 

ʫʤʝʥʴʰʘʝʪ ʩʯʝʪʯʠʢ ʩʩʳʣʦʢ ʥʘ 1 ʠ ʦʩʚʦʙʦʞʜʘʝʪ ʨʝʩʫʨʩ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ. 

Ç ʇʨʠʤʝʨʳ: 
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ʂʦʥʪʨʦʣʴ ʦʰʠʙʦʢ 

Ç ɺʩʝ ʬʫʥʢʮʠʠ OpenCL API ʚʦʟʚʨʘʱʘʶʪ ʢʦʜʳ ʦʰʠʙʦʢ (ʚ 

ʚʠʜʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʣʠʙʦ ʯʝʨʝʟ 

ʩʧʝʮʠʘʣʴʥʳʡ ʘʨʛʫʤʝʥʪ-ʫʢʘʟʘʪʝʣʴ ʥʘ ʩʪʘʪʫʩ ʦʰʠʙʢʠ). 

Ç ɺʦʟʚʨʘʱʘʝʤʦʝ ʟʥʘʯʝʥʠʝ CL_SUCCESS, ʨʘʚʥʦʝ 0, 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʩʧʝʰʥʦʤʫ ʟʘʚʝʨʰʝʥʠʶ ʬʫʥʢʮʠʠ. 

Ç ɺʦʟʚʨʘʱʘʝʤʳʝ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʦʰʠʙʢʘʤ, ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʘʢʨʦʩʦʚ ʚ 

ʬʘʡʣʝ cl.h. 
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ʆʙʱʘʷ ʩʭʝʤʘ ʨʘʙʦʪʳ 

ʅ. ʅʦʚʛʦʨʦʜ, 2011 ʛ. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ OpenCL 
43 



ʄʦʜʝʣʴ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

Ç ʇʘʨʘʣʣʝʣʠʟʤ ʧʦ ʜʘʥʥʳʤ (data parallel): 

ïʉʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʠʥʜʝʢʩʦʚ ʠ ʨʘʟʤʝʨʦʤ 

ʟʘʜʘʯʠ. 

ïʂʘʞʜʳʡ ʵʣʝʤʝʥʪ ʨʘʙʦʪʳ ʚʳʧʦʣʥʷʝʪ ʬʠʢʩʠʨʦʚʘʥʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʧʝʨʘʮʠʡ, ʤʘʩʰʪʘʙʠʨʫʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ 

ʵʣʝʤʝʥʪʦʚ ʨʘʙʦʪʳ ʠ ʛʨʫʧʧ ʨʘʙʦʪ). 

Çʇʘʨʘʣʣʝʣʠʟʤ ʧʦ ʟʘʜʘʯʘʤ (task parallel): 

ïʈʘʟʥʳʝ ʷʜʨʘ ʠʩʧʦʣʥʷʶʪʩʷ ʥʝʟʘʚʠʩʠʤʦ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚʘʭ ʠʥʜʝʢʩʦʚ. 

ïʇʦʩʪʘʥʦʚʢʘ ʚ ʦʯʝʨʝʜʴ ʥʝʩʢʦʣʴʢʠʭ ʟʘʜʘʯ. 

Çʉʠʥʭʨʦʥʠʟʘʮʠʷ: 

ïʄʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʨʘʙʦʪʳ ʚ ʦʜʥʦʡ ʛʨʫʧʧʝ ʨʘʙʦʪ. 

ïʄʝʞʜʫ ʢʦʤʘʥʜʘʤʠ ʚ ʦʜʥʦʡ ʦʯʝʨʝʜʠ ʢʦʤʘʥʜ. 
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ʇʨʠʤʝʨ ʧʨʠʣʦʞʝʥʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ OpenCL 

ʅ. ʅʦʚʛʦʨʦʜ, 2011 ʛ. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ OpenCL 
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ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ 

Ç ɺ ʢʘʯʝʩʪʚʝ ʫʯʝʙʥʦʛʦ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ ʟʘʜʘʯʫ 

ʧʦʵʣʝʤʝʥʪʥʦʛʦ ʚʦʟʚʝʜʝʥʠʷ ʚ ʢʚʘʜʨʘʪ ʢʦʤʧʦʥʝʥʪ ʚʝʢʪʦʨʘ. 

Ç ʅʘ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʙʫʜʫʪ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʚʩʝ 

ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

OpenCL. 

ʅ. ʅʦʚʛʦʨʦʜ, 2011 ʛ. 
46 

ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ OpenCL 



ʕʪʘʧ 1 ï ʨʘʟʨʘʙʦʪʢʘ ʷʜʝʨ 

ʅ. ʅʦʚʛʦʨʦʜ, 2011 ʛ. 
47 

ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ OpenCL 

Ç ʂʘʞʜʳʡ ʵʣʝʤʝʥʪ ʨʘʙʦʪʳ ʚʳʯʠʩʣʷʝʪ ʢʚʘʜʨʘʪ ʦʜʥʦʛʦ ʠʟ 

ʵʣʝʤʝʥʪʦʚ ʤʘʩʩʠʚʘ. 

Ç ɼʣʷ ʧʨʦʩʪʦʪʳ ʩʜʝʣʘʝʤ ʷʜʨʦ ʩʪʨʦʢʦʚʦʡ ʢʦʥʩʪʘʥʪʦʡ. 



ʕʪʘʧ 2 ï ʚʳʙʦʨ ʧʣʘʪʬʦʨʤʳ ʠ ʫʩʪʨʦʡʩʪʚ 

Ç ʇʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʜʦʩʪʫʧʥʳʭ ʧʣʘʪʬʦʨʤʘʭ: 

ʅ. ʅʦʚʛʦʨʦʜ, 2011 ʛ. 
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ʕʪʘʧ 2 ï ʚʳʙʦʨ ʧʣʘʪʬʦʨʤʳ ʠ ʫʩʪʨʦʡʩʪʚ 

Ç ʉʦʟʜʘʥʠʝ ʢʦʥʪʝʢʩʪʘ: 

ʅ. ʅʦʚʛʦʨʦʜ, 2011 ʛ. 
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ʕʪʘʧ 2 ï ʚʳʙʦʨ ʧʣʘʪʬʦʨʤʳ ʠ ʫʩʪʨʦʡʩʪʚ 

Ç ɺʳʙʦʨ ʫʩʪʨʦʡʩʪʚʘ: 

ʅ. ʅʦʚʛʦʨʦʜ, 2011 ʛ. 
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ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ OpenCL 

Ç ɿʘʤʝʯʘʥʠʝ: ʚʦʟʤʦʞʝʥ ʜʨʫʛʦʡ ʧʦʨʷʜʦʢ ï ʩʥʘʯʘʣʘ 

ʟʘʧʨʘʰʠʚʘʝʪʩʷ ʩʧʠʩʦʢ ʜʦʩʪʫʧʥʳʭ ʧʣʘʪʬʦʨʤʝ ʫʩʪʨʦʡʩʪʚ, 

ʟʘʪʝʤ ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʩʦʟʜʘʝʪʩʷ ʢʦʥʪʝʢʩʪ. 



ʕʪʘʧ 3 ï ʩʦʟʜʘʥʠʝ ʦʯʝʨʝʜʠ ʢʦʤʘʥʜ 

Ç ʉʦʟʜʘʥʠʝ ʦʯʝʨʝʜʠ ʢʦʤʘʥʜ ʜʣʷ ʟʘʜʘʥʥʦʛʦ ʢʦʥʪʝʢʩʪʘ ʠ 

ʚʳʙʨʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ: 

ʅ. ʅʦʚʛʦʨʦʜ, 2011 ʛ. 
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ʕʪʘʧ 4 ï ʦʙʲʝʢʪʳ ʧʨʦʛʨʘʤʤʳ ʠ ʷʜʝʨ 

Ç ʉʦʟʜʘʥʠʝ ʦʙʲʝʢʪʦʚ ʧʨʦʛʨʘʤʤʳ ʠ ʷʜʨʘ: 

ʅ. ʅʦʚʛʦʨʦʜ, 2011 ʛ. 
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