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OpenCL platform

Platformok lekerdezese

cl int clGetPlatformIDs(cl int num_entries,
cl platform_id *platforms,
cl uint *num _platforms)

num_entries: lekérdezendo platformok szama
platforms: platformok azonositoja
num_platforms: lekérdezett platformok szama



OpenCL platform

Platformok lekerdezese

cl uint num_platforms = 0;

clGetPlatformIDs(©, NULL, &num platforms)

cl platform_id *platforms = new cl platform_id[num_platforms];
clGetPlatformIDs(num_platforms, platforms, NULL);

ekerdezzik a parameterek szamat
efoglaljuk a a megfelelo merett memoriat

ekerdezzik a parametereket



OpenCL platform

Platform informaciok

cl int clGetPlatformInfo(cl platform _id platform,
cl platform_info param_name,
size t param value_size,
void *param_value,
size t *param value size ret)

olatform: a kivalasztott platform azonositoja
naram_name: a lekerdezendo informacio
param_value_size: informacio max mérete (byte)
param_value: az informacio taroloja

naram_value size ret: a visszaadott informacio merete



OpenCL platform

Platform informaciok
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OpenCL szamito eszkozok

A platformon elerheto eszk6zok

cl int clGetDeviceIDs(cl platform id platform,
cl device_ type device_ type,
cl uint num_entries,
cl device id *devices,
cl uint *num _devices)

device_type: a lekerdezendd eszkozok tipusa
CL_DEVICE_TYPE_CPU
CL_DEVICE_TYPE_GPU
CL_DEVICE_TYPE_ACCELERATOR
CL_DEVICE_TYPE_DEFAULT
CL_DEVICE_TYPE_ALL



OpenCL szamito eszkozok

Eszkoz informaciok

cl int clGetDevicelInfo(cl device id device,
cl device_info param_name,
size t param _value_size,
void *param_value,
size t *param _value size ret)

device: a lekerdezendo eszkdz azonositoja
param_ name: a lekérdezendd informacio



OpenCL szamito eszkozok

Altalanos eszkdz informacidk
CL_DEVICE_TYPE

| DEVICE_ COMPILER_AVAILABLE
| DEVICE_NAME

| DEVICE_VENDOR
| DEVICE_VERSION
| DRIVER _VERSION
| DEVICE_EXTENSIONS

A O OY O O 0O
I



OpenCL szamito eszkozok

Szamitasi informaciok
CL_DEVICE_MAX_COMPUTE_UNITS

| DEVICE_MAX_WORK_ITEM_DIMENSIONS
DEVICE_ MAX_WORK_ITEM_SIZES

| DEVICE_MAX_WORK_GROUP_SIZE

| _DEVICE_AVAILABLE
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OpenCL szamito eszkozok

Memoria informaciok

C

A O OY O O 0O

DEV
DEV
DEV
DEV
DEV
DEV

DEV

CE_MAX_PARAMETER_SIZE
CE_GLOBAL_MEM_SIZE
CE_MAX_MEM_ALLOC_SIZE
CE_LOCAL_MEM_SIZE
CE_MAX_CONSTANT_BUFFER_SIZE
CE_MAX_CONSTANT_ARGS
CE_IMAGE_SUPPORT




OpenCL kontextusok

Kontextus letrehozasa

cl context clCreateContext(const cl context properties *props,
cl uint num_devices,
const cl device id *devices,
void (*pfn_notify)(...),
void *user_data,
cl int *errcode_ret)

props: tulajdonsag — ertek lista
CL_CONTEXT_PLATFORM - cl_platform_id
num_devices: a kontextushoz tartozo eszkozok szama

device: a kontextushoz tartozo eszkozok listaja



OpenCL kontextusok

Kontextus léetrehozasa

cl context clCreateContext(const cl context properties *props,
cl uint num_devices,
const cl device id *devices,
void (*pfn_notify)(...),
void *user_data,
cl int *errcode_ret)

pfn_notify: callback fUggveny a hibakezeleshez

aszinkron hibajelzés a kontextusban
szal biztos implementacio szukseges (thread-safe)

parameéterei
const char* errinfo: a hiba szovege
const void* private_info: implementacio figgo hibakeresd adat
size_t cb: a private_info mérete (byte)
void *user_data: felhasznaloi informacio




OpenCL kontextusok

Kontextus letrehozasa

cl context clCreateContext(const cl context properties *props,
cl uint num_devices,
const cl device id *devices,
void (*pfn_notify)(...),
void *user_data,
cl int *errcode_ret)

user_data: felhasznaloi informacio
a pfn_notify fUggveny kapja meg
errcode_ret: hiba informacio



OpenCL kontextusok

Kontextus szamlalo novelese

cl int clRetainContext(cl _context context)

Kontextus szamlalo csokkentese

cl int clReleaseContext(cl context context)

Kontextus informaciok

cl int clGetContextInfo(cl context context,
cl context _info param_name,
size t param_value size,
void *param_value,
size t *param _value _size ret)

param_value
CL_CONTEXT_REFERENCE_COUNT
CL_CONTEXT_DEVICES
CL_CONTEXT_PROPERTIES



OpenCL parancs sorok

Parancs sor letrehozasa

cl _command_ queue

clCreateCommandQueue(cl context context,
cl device id device,
cl command queue_properties properties,
cl int *errcode_ret)

properties
CL_QUEUE_OUT_OF_ORDER_EXEC_MODE_ENABLE
CL_QUEUE_PROFILIN_ENABLE



OpenCL parancs sorok

Parancs sor szamlalo novelese

cl int clRetainCommandQueue(cl command_queue queue)

Parancs sor szamlalo csokkentese

cl int clReleaseCommandQueue(cl command_queue queue)

Parancs sor informaciok

cl int clGetCommandQueueInfo(cl command queue queue,
cl command_queue _info param_name,
size t param_value size,
void *param_value,
size t *param _value size ret)

param_value
CL_QUEUE_CONTEXT
CL_QUEUE_DEVICE
CL_QUEUE_PROPERTIES



Szinkornizacio

Esemeényre varakozas

cl int clEnqueueWaitForEvents(cl _command queue queue,
cl uint num_events,
const cl _event *event list)

implicit szinkronizacio
Barrier

cl int clEnqueueBarrier(cl _command queue queue)

explicit szinkronizacio



Szinkornizacio

Parancs sor uUrites
minden hivas eljutott az eszkozig

cl int clFlush(cl _command_queue queue)

minden hivas lefutott

cl int clFinish(cl_command queue queue)




Memoria objektumok

Buffer objektum
linearis memoria terilet
skalar, vektor, struktura tipus

pointeren keresztil cimezheto
Image objektum

2D, 3D memoria terulet
elore definialt textura formatumok
samplereken keresztil cimezheto



Memoria objektumok

Memoria objektum letrehozasa

cl mem clCreateBuffer(cl context context,
cl mem flags flags,
size t size,
void *host ptr,
cl int *errcode ret)

size: a buffer merete (byte)
host_ptr: elore lefoglalt memoria terulet



Memoria objektumok

Memoria objektum letrehozasa

cl mem clCreateBuffer(...
cl mem flags flags,
. .)

flags:
CL_MEM_READ_WRITE
CL_MEM_WRITE_ONLY
CL_MEME_READ_ONLY
CL_MEM_USE_HOST_PTR
CL_MEM_ALLOC_HOST_PTR
CL_MEME_COPY_HOST_PTR



Memoria objektumok

Memoria objektum olvasasa

cl int clEnqueueReadBuffer(cl 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 1list,
const cl event *event wait 1list,
cl event *event)

buffer: az olvasando memoria objektum
blocking_read: bevarja-e az olvasas befejeztét



Memoria objektumok

Memoria objektum olvasasa

cl int clEnqueueReadBuffer(cl 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 1list,
const cl event *event wait 1list,
cl event *event)

offset: az olvasando memoria ofszete
cb: az olvasando meret
ptr: az olvasas célja



Memoria objektumok

Memoria objektum olvasasa

cl int clEnqueueReadBuffer(cl 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 1list,
const cl event *event wait 1list,
cl event *event)

num_events_in_wait_list: bevarando események szama
event_wait_list: bevarando esemenyek
event: az olvasas veget jelzo esemeny



Memoria objektumok

Memoria objektum irasa

cl int clEnqueuelWriteBuffer(cl command queue command_queue,
cl mem buffer,
cl bool blocking write,
size t offset,
size t cb,
void *ptr,
cl uint num_events in wait 1list,
const cl event *event wait 1list,
cl event *event)

A parameterek hasonloak az olvasashoz



Memoria objektumok

Memoria objektum masolasa

cl int clEnqueueCopyBuffer(cl 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 1list,
const cl event *event wait 1list,
cl event *event)

src_buffer, src_offset: a masolando memoria
dst_buffer, dst_offset: a cél memoria
cb: a masolando memoria merete



Memoria objektumok

Memoria objektum szamlald novelese

cl int clRetainMemObject(cl _mem memobj)

Memoria objektum szamlalo csokkentese

cl_int clReleaseMemObject(cl_mem memobj)

Memoria objektum informaciok

cl int clGetMemObjectInfo(cl _mem memobj,
cl mem_info param_name,
size t param_value size,
void *param_value,
size t *param value size ret)

param_value
CL_MEM_TYPE
CL_MEM_SIZE
CL_MEM_MAP_COUNT



Memoria objektumok

Memoria objektum mappelese

void* clEnqueueMapBuffer(cl command queue command_queue,
cl mem buffer,
cl bool blocking map,
cl map_ flags map_flags,
size t offset,
size t cb,
cl uint num_events in wait 1list,
const cl event *event wait 1list,
cl event *event,
cl int *errcode_ret)

map_flags
CL_MAP_READ
CL_MAP_WRITE



Memoria objektumok

Memoria objektum mappelese

cl int clEnqueueUnmapBuffer(cl _command queue command_queue,
cl mem buffer,
void *mapped ptr,
cl uint num_events in wait list,
const cl event *event wait list,
cl event *event)

buffer: a kimappelendé memoria objektum
mapped_ptr: host pointer a mappelt memoriara



Program objektumok

Program objektum
Kontextus informaciok
Program forrasa vagy binaris reprezentacio
Az utolso sikeresen leforditott program
Forditasi informaciok
forditasi opciok
log
Kernel objektumok szama



Program objektumok

Program objektum letrehozasa

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

strings: a program forrasa
lengths: a forrasok hossza
count: a forrasok szama



Program objektumok

Program objektum letrehozasa

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)

device_list: a program alltal hasznalt eszk6zok
binaries: az eszk6zokhoz tartozo binaris kod
binary_status: sikeres volt-e a betoltes



Program objektumok

Program objektum szamlalo novelese

cl int clRetainProgram(cl_program program)

Program objektum szamlalo csokkentése

cl int clReleaseProgram(cl program program)

Program objektum informaciok

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)

param_value
CL_PROGRAM_DEVICES
CL_PROGRAM_SOURCE
CL_PROGRAM_BINARIES



Program objektumok

Program forditasa

cl int clBuildProgram(cl _program program,
cl uint num_devices,

const cl device id *device_ list,
const char* options,

void (*pfn_notify)(...),

void *user_data)

program: a forditando program objektum
num_devices: az eszkozok szama a forditashoz

device_list: a céleszkozok listaja



Program objektumok

Program forditasi opciok
Preprocesszor
-D name
-D name = definition
- dir
Matematikai viselkedes
-cl-single-precision-constant
-cl-denorms-are-zero
Fordito viselkedés
-W

-Werror



Program objektumok

Program forditasi opciok
Optimalizacio

-cl-opt-disable
-cl-strict-aliasing
-cl-mad-enable
-cl-no-signed-zeros
-cl-unsafe-math-optimizations
-cl-finite-math-only
-cl-fast-relaxed-math



Program objektumok

Forditasi informaciok

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_STATUS
CL_PROGRAM_BUILD_OPTIONS
CL_PROGRAM_BUILD_LOG

Fordito torlese
cl int clUnloadCompiler(void)
A fordito torolheto a memoriabol
Csak tanacs, Uj program eseten betoltodik ismet




Kernel objektumok

Kernel objektum letrehozasa

cl kernel clCreateKernel(cl program program,
const char *kernel name,

cl int *errcode_ret)

kernel _name: a letrehozando kernel neve
Kernel objektum szamlalo novelese

cl int clRetainKernel(cl kernel kernel)

Kernel objektum szamlalo csokkentese

cl int clReleaseKernel(cl kernel kernel)




Kernel objektumok

Kernel objektum informaciok

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)

param_name
CL_KERNEL_FUNCTION_NAME
CL_KERNEL_NUM_ARGS
CL_KERNEL_PROGRAM



Kernel objektumok

Kernel parameterek

cl int clSetKernelArg(cl kernel kernel,
cl uint arg _index,
size t arg size,
const void *arg value)

arg_index: a beallitando parameter indexe
arg_size: a beallitando parameter merete
arg_value: a beallitando paraméter érteke



Kernel objektumok

Kernel parameéterek
Kernel

__kernel
void sampleKernel(const float count,
__global float* data){

Parameter beallitas

clSetKernelArg(sampleKernel, 0, sizeof(float), fData);
clSetKernelArg(sampleKernel, 1, sizeof(dataPtr), &dataPtr);




Kernel objektumok

Munkacsoport parameterek

cl int clGetKernelWorkGroupInfo(cl kernel kernel,
cl device _id device,
cl kernel work group info pname,
size t param _value_size,
void *param_value,
size t *param value size ret)

pname
CL_KERNEL_WORK_GROUP_SIZE
CL_KERNEL_COMPILE_WORK_GROUP_SIZE
CL_KERNEL_LOCAL_MEM_SIZE



Kernel objektumok

Kernel futtatas

cl int clEnqueueNDRangeKernel(cl command queue 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 1list,
const cl event *event wait list,
cl event *event)

work_dim: az NDRange dimenzioja
global_work_offset: NULL

global_work_size: a teljes problemater merete
local_work_size: egy munka csoport merete



OpenCL pelda

Host program

void square(){
cl kernel squareKernel = createKernel(program, "square");

const int data_size = 1024;

float* inputData = (float*)malloc(sizeof(float) * data _size);
for(int i = 9; i < data_size; ++i){

inputDatal[i] = 1i;
}

cl mem clInputData = clCreateBuffer(context, CL_MEM READ ONLY,
sizeof(float) * data size, NULL, NULL);
clEnqueuelWriteBuffer(commands, clInputData,
CL_TRUE, O, sizeof(float) * data _size,
inputData, ©, NULL, NULL) );
/] ...




OpenCL pelda

Host program

float* data = (float*)malloc(sizeof(float)*data size);
cl mem clData = clCreateBuffer(context, CL_MEM WRITE_ONLY,
sizeof(float) * data_size, NULL, NULL);

clSetKernelArg(squareKernel, 0, sizeof(cl mem), &clInputData);
clSetKernelArg(squareKernel, 1, sizeof(cl mem), &clData);
clSetKernelArg(squareKernel, 2, sizeof(int), &data size);

size t workgroupSize = 0;
clGetKernelWorkGroupInfo(squareKernel, device_ id,
CL_KERNEL_WORK_GROUP_SIZE,
sizeof(workgroupSize),
&workgroupSize, NULL);
clEnqueueNDRangeKernel (commands, squareKernel, 1, NULL,
&workSize, &workgroupSize, ©, NULL, NULL)

clFinish(commands);

)s




OpenCL pelda

Host program

clEnqueueReadBuffer(commands, clData, CL_TRUE, 0,
sizeof(float) * data size, data, ©, NULL, NULL);

int wrong = 0;
for(int i = @; 1 < data_size; ++i){
if(data[i] != inputData[i] * inputDatal[i]){
wrong++;
}
}

std::cout << "Wrong squares:

<< wrong << std::endl;

clReleaseKernel(squareKernel);
free(data);
free(inputData);




OpenCL pelda

OpenCL program

}

__kernel void square(__global float* inputData,
__global float* outputData,
const int data size){

__private int id = get global id(9);
outputData[id] = inputData[id] * inputData[id];




