OcHoBbl OpenCL

Nekumna 2: APl OpenCL BpemeHN ncnonHeHumA

ABTOpbI Kypca:
» Tennep Oner
» KaséHHoB AHapel



OcHoBbl OpenCL

CtpykTtypa npunoxeHma OpenCL C

MpunoxeHune OpenCL cocTonT U3 ABYX YacTeu:

»Ko/, BbINO/JIHAEMbIN Ha XOCTe, COAEPKUT BbI30BbI GYHKLN
6ubnnotekn OpenCL anAa ynpaBneHUa pacietamm 1 MoXKeT bbiTb
HanMcaH Ha N1tobom A3bIKe NPOrPaMMMNPOBAHUA.

»Kop, BbINONHAEMbIN HA BbIYUCAUTEIbHbIX YCTPOMCTBAX.
Komnunnpyetca gpanriBepom Kaxa0ro yCTpomMCTBa. ITOT KOA, A0/IKEH
6bITb HaNKCcaH Ha cneunanbHom a3bike -- OpenCL C.
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[MonyyeHne nHdopmaumm o nnatpopmax OpenCL
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ycTpowctso 1 YCTPOWCTBO 2 ycTpoicTeo 1
[MnaTtdopma 1 [Mnatdopma 2

cl_platform_id — npeHtnpukatop nnarpopmboi

cl_int clGetPlatformIDs (cl_uint num_entries, cl_platform_id *platforms, cl_uint *num_platforms)

cl_int clGetPlatformlInfo (cl_platform_id platform, cl_platform_info param_name,
size_t param_value_size, void *param_value, size_t *param_value_size ret)

cl_platform_info:
>CL_PLATFORM_NAME
»>CL_PLATFORM_VENDOR
»>CL_PLATFORM_VERSION
>CL_PLATFORM_EXTENSIONS
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[MonyyeHne nupopmaumm ob ycrponcrteax OpenCL

“

BbluncnutenbHoe BbiuncnutenbHoe BbluncnutenbHoe
ycTpowctso 1 YCTPOWCTBO 2 ycTpoicTeo 1
[MnaTtdopma 1 [Mnatdopma 2

cl_device_id — upeHtndpukartop ycrpoiicrea

cl_int clGetDevicelDs (cl_platform_id platform, cl_device_type device type, cl_uint num_entries,
cl_device_id *devices, cl_uint *num_devices)

cl_device_type:
>CL_DEVICE_TYPE_CPU
»CL_DEVICE_TYPE_GPU
»>CL_DEVICE_TYPE_ACCELERATOR
>CL_DEVICE_TYPE_DEFAULT
>CL_DEVICE_TYPE_ALL
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[MonyyeHne nupopmaumm ob yctponcrtesax OpenCL

“

BbluncnntenobHoe BbluncnamtenobHoe BbluncnntenoHoe
ycTpowctso 1 YCTPOWCTBO 2 ycTpoicTeo 1
[Mnatdopma 1 [Mnatdopma 2

cl_int clGetDevicelnfo (cl_device_id device, cl_device_info param_name, size_t param_value_size,
void *param_value, size_t *param_value_size ret)

cl_device_info:

»CL_DEVICE_TYPE »CL_DEVICE_IMAGE_SUPPORT
»CL_DEVICE_NAME >CL_DEVICE_MAX_WORK_ITEM_DIMENSIONS
»CL_DEVICE_VENDOR »CL_DEVICE_MAX_WORK_ITEM_SIZES
»CL_DEVICE_VERSION »CL_DEVICE_MAX_WORK_GROUP_SIZE
»CL_DRIVER_VERSION »CL_DEVICE_GLOBAL_MEM_SIZE
»CL_DEVICE_MAX_COMPUTE_UNITS »CL_DEVICE_LOCAL_MEM_TYPE
»CL_DEVICE_MAX_CLOCK_FREQUENCY »CL_DEVICE_LOCAL_MEM_SIZE

»CL_DEVICE_ADDRESS_BITS »CL_DEVICE_EXTENSIONS
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KoHTeKcT OpenCL

KOHTeKcCT
BoluncnutenoHoe

Ouepeab MCI‘IOﬂHeHMFI7 YCTPOMCTBO

Ouepeab UcnoNHEHUA

BbluncnntenobHoe
Ouepegb ncnonHeHUA / yCTPOUCTBO

Ob6beKTbl
NnamaTu

cl_context — geckpunTop KOHTEKCTa

cl_context clCreateContext (const cl_context_properties *properties,
cl_uint num_devices, const cl_device_id *devices,
void (*pfn_notify)(const char *errinfo, const void *private_info,
size_t cb, void *user_data),
void *user_data, cl_int *errcode_ret)

cl_context clCreateContextFromType (const cl_context_properties *properties, cl_device_type device_type,
void (*pfn_notify)(const char *errinfo, const void *private_info,
size_t cb, void *user_data),
void *user_data, cl_int *errcode_ret)

const cl_context_properties *properties = {CL_CONTEXT_PLATFORM, platformID, NULL}

cl_int clReleaseContext (cl_context context)
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Ouepeaun ncnonHeHuna OpenCL

KoOHTeKcT
BbluncnutenbHoe

Ouepeab UCNONTHEHUA | YCTPOMCTBO
Ouepeab UCNONHEHUA |
BbiuncnmtenobHoe

Ouyepenb UCNONHEHMUA | YCTPOMCTBO

cl_command_queue — geckpuntop oyepeam UCNOSHEHUA

cl_command_gueue clCreateCommandQueue (
cl_context context,
cl_device_id device,
cl_command_queue_properties properties,
cl_int *errcode_ret)

cl_command_queue_properties:
>CL_QUEUE_OUT_OF_ORDER_EXEC_MODE_ENABLE
>CL_QUEUE_PROFILING_ENABLE

cl_int clIReleaseCommandQueue (cI|_command_queue command_gueue)
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CobbiTna OpenCL

KoOHTeKcT
BbluncnutenbHoe

Ouepenb ncnonHeHMA | YCTPOWCTBO

Ouepeab UCNONHEHUA |
BbiuncnmtenobHoe

Ouyepenb UCNONHEHMUA | YCTPOMCTBO

cl_event — peckpunTtop cobbiTns

CobbiTna co3patotca npm aobaneHnmn KomaHa, B ouepeb UCMONHEHUA
cl_int clWaitForEvents (cl_uint num_events, const cl_event *event_list)

cl_int clGetEventinfo (cl_event event,
cl_event_info param_name,
size_t param_value_size,
void *param_value,
size_t *param_value_size ret)
cl_event_info:
>CL_EVENT_COMMAND_QUEUE

>CL_EVENT_COMMAND_TYPE
>CL_EVENT_COMMAND_EXECUTION_STATUS
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O6beKTbl namatn OpenCL

KoOHTeKcT
BoluncamrtenobHoe

Ouepesib UCNONHEH WA YCTPOWCTBO

Oqepe,u,b UCNoJIHeHUA

BbiuncnmtenobHoe
— YCTPOWCTBO
namaTy Ouepeqb UCNnoaHEHUA

[1Ba BnAa 06beKTOB NaMATH:

»Buffer — nHKancynmnpyeT yKasatenb Ha O4HOMEPHbIN MaccuB B rNobanbHOM
NamATU YCTPOMCTBA.

»Image — MHKancyMpyeT yKasaTe/lb Ha ABYX- UIN TPEXMEPHbIA MaccuB B
TEKCTYPHOM NamATn

cl_mem — geckpuntop 06bEKTa NamaATH
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bydep OpenCL

KOHTeKCT
BbiuncnutenoHoe

BT — Ouepeab MCI‘IOﬂHeHMﬂ7 YCTPOMCTBO

BRL=LESN — Ouepesb MCMONHEHUS
Ob6beKTbl

BbluncamrtenbHoe

Ouepesb UCMONHEHUS /" ycTpoiictBo

NaMATU

cl_mem — geckpuntop 06bEKTa NamaATH
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bydep OpenCL

KoOHTeKcT
BoluncamrtenobHoe

Ouepesib UCNONHEH WA YCTPOWCTBO

Oqepe,u,b UCNoJIHeHUA
BbluncnutenbHoe

ObbexTsl YCTPOWCTBO
NaMaTu Ouepeqb UCNnoaHEHUA

cl_mem — geckpuntop o6BbEKTa NamATH

cl_mem clCreateBuffer (cl_context context, cl_mem_flags flags,
size_t size, void *host_ptr, cl_int *errcode_ret)

cl_mem_flags:

»CL_MEM_READ_WRITE

»CL_MEM_WRITE_ONLY

»CL_MEM_READ_ONLY

»CL_MEM_USE_HOST_PTR

»CL_MEM_ALLOC_HOST_PTR

»CL_MEM_COPY_HOST PTR

cl_int clReleaseMemObject (c|_mem memobj)
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YTteHune, 3anucb n KonmnposaHue bydepos OpenCL

KoOHTeKcT

BbluncanmrtenbHoe
Ouepenb VICI'IOJ'IHEHVIFI/ YCTPOMCTBO

Ouepeab UcnoNHEHUA
BbluncnmntenbHoe

Ouepegb ncnonHeHUA / YyCTPOUCTBO

cl_int clEnqueueReadBuffer (c|_command_queue command_queue, cl_mem buffer,
cl_bool blocking_read, size_t offset, size_t cb, void *ptr,
cl_uint num_events_in_wait_list, const cl_event *event_wait_list, cl_event *event)

cl_int clEnqueueWriteBuffer (cl_command_queue command_queue, cl_mem buffer,
cl_bool blocking_write, size_t offset, size_t cb, const void *ptr,
cl_uint num_events_in_wait_list, const cl_event *event_wait_list, cl_event *event)

cl_int clEnqueueCopyBuffer (c|_command_queue command_queue, cl_mem src_buffer,
cl_mem dst_buffer, size_t src_offset, size_t dst_offset, size_t cb,
cl_uint num_events_in_wait_list, const cl_event *event_wait_list, cl_event *event)
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[Tporpamma OpenCL

KoOHTeKcT
BoluncamrtenobHoe

Ouepesib UCNONHEH WA YCTPOWCTBO

Oqepe,u,b UCNoJIHeHUA
BbluncnutenbHoe

Ouyepenb UCNONHEHMUA YCTPOMCTBO

cl_program — geckpunTop nNporpammoi

cl_program clCreateProgramWithSource (
cl_context context,
cl_uint count, const char **strings, const size_t *lengths,
cl_int *errcode_ret)

cl_program clCreateProgramWithBinary (
cl_context context,
cl_uint num_devices, const cl_device_id *device_list,
const size_t *lengths, const unsigned char **binaries,
cl_int *binary_status, cl_int *errcode_ret)

cl_int clReleaseProgram (cl_program program)
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Cbopka nporpammbl OpenCL

KoOHTeKcT

BbluncantenobHoe
Appo Ouepeab UCNONHEHNA YCTPOMCTBO

Appo

Oqepe,u,b UCNoJIHeHUA
BbluncnutenbHoe

Ouyepenb UCNONHEHMUA YCTPOMCTBO

cl_int clBuildProgram (cl_program program, cl_uint num_devices,
const cl_device_id *device_list, const char *options,

void (*pfn_notify)(cl_program, void *user_data), void *user_data)

Onuuu c6opKu:

»D name »cl-opt-disable »cl-finite-math-only
»D name=definition »cl-mad-enable »>W
> dir »cl-no-signed-zeros »Werror

»cl-single-precision-constant  >cl-unsafe-math-optimizations

cl_int clUnloadCompiler (void)
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lonyyeHne nHeopmaumm o nporpamme OpenCL

KoOHTeKcT
BoluncamrtenobHoe

Ouepenb UCNONHEHUA YCTPOMCTBO
Ouepenb UCNONHEHUA

Ouyepenb UCNONHEHMUA YCTPOMCTBO

BbluncnutenbHoe

cl_int clGetPrograminfo (cl_program program, cl_program_info param_name,
size_t param_value_size, void *param_value, size_t *param_value_size ret)
cl_program_info:

»CL_PROGRAM_CONTEXT »CL_PROGRAM_BINARIES
»CL_PROGRAM_SOURCE »CL_PROGRAM_NUM_DEVICES
»CL_PROGRAM_BINARY_SIZES »CL_PROGRAM_DEVICES

cl_int clGetProgramBuildinfo (cl_program program, cl_device_id device,
cl_program_build_info param_name, size_t param_value_size,
void *param_value, size_t *param_value_size ret)

cl_program_build_info:

>CL_PROGRAM_BUILD_STATUS

>CL_PROGRAM_BUILD_OPTIONS
>CL_PROGRAM_BUILD_LOG
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Appa OpenCL

KoHTeKcT
BbluncnmtenobHoe
Anpo Ouepeqb UCNoHEHUA VCTPOMCTBO
- o]
=i Oyepeab MCNONHEHUA
BbluncnamntenobHoe
Ouyepenb UCNONHEHMUA YCTPOMCTBO

Appo — dyHKUMA, 3anyCcKaemasa Ha BbIYUCAUTENIBHOM YCTPOMCTBE
cl_kernel — peckpuntop aapa
cl_kernel clCreateKernel (cl_program program, const char *kernel _name, cl_int *errcode_ret)

cl_int clCreateKernelsInProgram (cl_program program, cl_uint num_kernels,
cl_kernel *kernels, cl_uint *num_kernels_ret)

cl_int clGetKernelinfo (cl_kernel kernel, cl_kernel_info param_name,
size_t param_value_size, void *param_value, size_t *param_value_size ret)
cl_kernel_info:

»CL_KERNEL_FUNCTION_NAME
»CL_KERNEL_NUM_ARGS

cl_int cIReleaseKernel (cl_kernel kernel)
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YcTaHOBKa aprymeHTOB si4pa

KoOHTeKcT
BbluncnutenbHoe
Appo Ouepeqb UCNoHEHUA YCTPOICTBO
- 0o
4P Ouepeqb UCNONHEHUA
BbluncnutenbHoe
Ouyepenb UCNONHEHMUA YCTPOMCTBO

cl_int clSetKernelArg (cl_kernel kernel, cl_uint arg_index, size_t arg_size, const void *arg_value)
g h i 2 h Y

//appo

__kernel void kern(int n, __global float *a) {...}

//xocT

cl_int status, n = 5;

cl_kernel kernel = clCreateKernel(program, “kern”, &status);

cl_mem buffer = clCreateBuffer(context, CL_READ ONLY, n * sizeof(cl _float), NULL, &status);
clSetKernelArg(kernel, 0, sizeof(cl_int), &n);

clSetKernelArg(kernel, 1, sizeof(cl_mem), &buffer);
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3anycK aaep

KoOHTeKcT
BoluncnutenoHoe

Ouepeab MCI‘IOﬂHeHMFI7 YCTPOWCTBO
Ouepeab UCMONHEHUA

Ouyepenb UCNONHEHMUA YCTPOMCTBO

BbluncnutenbHoe

cl_int clEnqueueNDRangeKernel (c|_command_queue command_queue, cl_kernel kernel,
cl_uint work_dim,
const size_t *global work_offset,
const size_t *global _work_size,
const size_t *local_work_size,
cl_uint num_events_in_wait_list, const cl_event *event_wait_list, cl_event *event)
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3anycK aaep
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local size: 8x8=64

dimension: 2
global size: 32x32=1024
num of groups: 16

cl_int clEnqueueNDRangeKernel (c|_command_queue command_queue, cl_kernel kernel,
cl_uint work_dim,
const size_t *global _work_offset,
const size_t *global _work_size,
const size_t *local_work_size,
cl_uint num_events_in_wait_list, const cl_event *event_wait_list, cl_event *event)
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