OpenCL



OpenCL: nony4yeHue cnucka apanBepos,
noanepxunBarowmx OpenCL

#include <CL/cl.h>

int main()

{

cl_platform_id platform[10];

cl_uint num_platforms;

clGetPlatformIDs(10, platform, &num_platforms);

cl_int clGetPlatform|Ds (cl_uint numéEntries, cl_platform_id *platforms, cl_uint *numPlatforms);

numEntries pasmep MaccmBa, Ha KOTopbI yKasbiBaeT platforms
(0, ecnu platforms == NULL);

platforms MaccuB An1a Bo3BpaTa MHGOpPMaLUKM O ApanBepax
(NULL - He Bo3BpaLaTthb);

numPlatforms BO3Bpallaemoe Konmyectso agpansepos OpenCL

(NULL - He BO3BpaLLaTh);




OpenCL: obHapyXeHue yCTPOUCTB

cl_device_id device;
cl_uint num_gpgpu;
clGetDevicelDs(platform([0], CL_DEVICE TYPE GPU, 1, &device, &num_gpgpu);

if (num_gpgpu ==
clGetDevicelDs( platform([0], CL_DEVICE TYPE CPU, 1, &device, NULL);

}

cl_int clGetDevicelDs (cl_platform_id platformID, cl_device_type nDeviceType,
cl_uint nNumeEntries, cl_device_id *pDevices, cl_uint *pnNumDevices);

nDeviceType :

CL_DEVICE_TYPE_CPU LEeHTPaNbHbIN Npoueccop
CL_DEVICE_TYPE_GPU BMAEOKapTa
CL_DEVICE_TYPE_ACCELERATOR CNeunanmn3npoBaHHbIN YCKOPUTEND
CL_DEVICE_TYPE_DEFAULT YCTPOMCTBO NO MOIYAHUIO B CUCTEME

CL_DEVICE_TYPE_ALL BCe AOCTyNHble ycTporcTtea OpenCL



OpenCL: co3pgaHne KOHTEKCTa U o4yepenu Ha
yCTpOUCTBE

cl_context context = clCreateContext(NULL, 1, &device, NULL, NULL, NULL);
cl_command_queue queue = cICreateCommandQueue(context dewce 0, NULL);

cl_context clCreateContext(const cl_context_properties * properties,
cl_uint num_devices, const cl _device id *devices,
void (CL_CALLBACK *pfnNotify), void *userData, cl_int * errcode_ret);

CL_CALLBACK *pfnNotify(const char *errinfo, const void *private_info, size t cb, void
*user_data) — dpyHKUMA 0b6paTHOro BbI3OBaA

cl_command_gueue clCreateCommandQueue (cl_context context,
cl_device_id device, c|_ command_queue_properties properties, cl_int *errcode_ret)

properties - CNMUCOK CBOWCTB oyepean KomaHAg. MOXKHO JIN BbIMO/IHATb KOMaHAdbl HE
nocnenoBaTtesibHO N pa3peLleHo 1n I'IpOd)MfIMpOBaHME KOMaH/,




OpenCL: komnunsaumua nporpamMmmsbl

char *source = /* yutaem us dainna kog kernel-dpyHkunm */;
cl_program program = clCreateProgramWithSource(context, 1,
(const char **) &source, NULL, NULL);

cl_program clCreateProgramWithSource (cl_context context, cl uint count,
const char **strings, const size t *lengths, cl int *errcode_ret)

cl_int clBuildProgram (cl_program program, cl_uint num_devices,
const cl_device id *device_list, const char *options,
void CL_CALLBACK *pfn_notify), void *user_data)

CL_CALLBACK *pfn_notify(cl_program program, void *user_data) — dpyHKLMA
obpaTtHoro BbI3oBa




OpenCL: onpeneneHne To4KkM BXxoAaa

cl_kernel kernel = clCreateKernel(program, "kernel function name", NULL);

cl_kernel clCreateKernel (cl_program program, const char *kernel_name,
cl_int *errcode_ret)

__kernel void sum(__global int *x, int n, __global int *res)

{
uint i,j, id=get_global id(0), sz = get_global_size(0);
ints =0;
for (inti =id; i<n; i += s2)

s += X[i];
atomic_add(&res[0], s);

}



OpenCL: BblaeneHme namMaTu Ha

ycKopuTene

cl_mem x_gpu = clCreateBuffer( context, CL_ MEM_READ_WRITE |
CL_MEM_COPY_HOST_PTR, n * sizeof(x[0]), x, NULL );

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 YTeHue / 3anucb

CL_MEM_WRITE_ONLY TONbKO 3anucb

CL_MEM_READ_ONLY TONbKO 3anucb

CL_MEM_USE HOST_PTR ncnonb3oBaHne namatn B CPU Hanpamyto
CL_MEM_ALLOC HOST PTR BblaeneHune namatn 8 CPU

CL_MEM_COPY_HOST_PTR KonnpoBaHue gaHHbiX n3 CPU B GPU



OpenCL: nHmuymanmsauma apryMmeHToB

kernel-pyHKUMMK

clSetKernelArg (kernel, 0, sizeof(x_gpu), (void*) &x_gpu);
clSetKernelArg (kernel, 1, sizeof(n), (void*) &n);

cl_int clSetKernelArg (cl_kernel kernel, cl_uint arg_index, size t arg_size,
const void *arg_value)
arg_index — nopsiokosbIl HOMep rnapamempa




OpenCL: npob6aBneHue 3agaum B ouyepeab

size_t gridSize = 10; o
clEnqueueNDRangeKernel(queue, kernel, 1, NULL, &gridSize, NULL, O, NULL, NULL);
clFinish(queue);

//clEnqueueNDRangeKernel(queue, kernel, 1, NULL, &gridSize, NULL, 0, NULL,&event);
/lclWaitForEvents(1, &event),

cl_int clEnqueueNDRangeKernel (cl_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)
work_dim — pa3mepHocTb npoctpaHcTBa Work-item (pabounx)




OpenCL: konnpoBaHue AaHHbIX U3 NaAMATH
yCKOpUTEns

clEnqueueReadBuffer( queue, res_gpu, CL_TRUE, O, res_size, res_cpu, 0,
NULL, NULL);

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)




[MpoBepKa owmnbOK

#define checkError(func) \

If (errcode '= CL. SUCCESS){\

printf("Error in " #func "\nError code = %d\n", errcode);\
exit(1);\

}

#define checkErrorEx(command) \

command; \

checkError(command);



OpenCL: 3aMepbl BpeMeHU

clEnqueueNDRangeKernel(queue, kernel, 1, NULL, &gridSize, NULL, O, NULL, &event);
clwaitForEvents(1, &event),

checkErrorEx(errcode = clGetEventProfilingInfo(event,
CL_PROFILING_COMMAND_START, sizeof(time_start), &time_start, NULL));
checkErrorEx(errcode = clGetEventProfilingInfo(event,
CL_PROFILING_COMMAND_ END, sizeof(time_end), &time_end, NULL));

tgpu = (double)(time_end - time_start)/1e9;

cl_int clGetEventProfilinginfo (cl_event event, cl_profiling_info param_name, size t
param_value_size, void *param_value, size t param_value_size ret)



Cb6opka nporpaMmbl

Ecnin CUDA SDK yctaHaenmBanachk ¢ canta NVIDIA:
gcc -std=c99 -L/usr/local/cuda/lib64 -l/usr/local/cuda/include
main.c -lIOpenCL -O2 -0 proga

Ecnn ns penosntopus:
gcc -std=c99 main.c -IOpenCL -0O2 -0 proga
g++ -std=c++11 main.cpp -IOpenCL -O2 -0 proga



