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e [1pmMBA3a@HO /1IN AAPO K UCNOSTHAEMOMY KoAy?

 MOXXHO /1M 3anyckaTb A4pP0 He UCMOJIb3YA
pacLumpeHna asbika Cn?

 MoXHO nu nporpammupoBatb Ha CUDA He Ha
Cu/Cn++?



Oo6bekTbl B CUDA driver API

Device — CUDA-COBMECTMMOE YCTPOWUCTBO

Context — «3kBuBasieHT» npoueccy ana CPU
Module — «3kBMBa/1IEHT» OAMHAMMNYECKON BUONNOTEKN
Function — aapo

Heap memory — yka3zaTesib Ha namsaTb YyCTpOWCTBa

CUDA Array — KoHTeuHep ans 1D nnn 2D maccmBoB
Ha YCTPOWCTBE, AOCTYMNHbIX Yepe3 TEKCTYpY

Texture reference — 06BLEKT AN ONUCAHUSA AAHHbIX
B TEKCTYpE



MHnunannsauna ycTpomncTea

* CUresult culnit(unsigned int flag);
e Flag=20
« CUT _DEVICE_INIT_DRV(cuDevice,
ARGC, ARGV)

* bes3 nHnumanmnsaunn ece PyHKUUM éyayT
BO3BpallaTtb
CUDA ERROR_NOT INITIALIZED




YnpasneHue yctpouctsamu (1)

CUresu
CUresu
CUresu

% minor,

t cuDeviceGetCount(int *kcount)
t cuDeviceGet(CUdevice kdevice, int ordinal)

t cuDeviceComputeCapability(int sk major, Int
CUdevice dev)

CUresult cuDeviceTotalMem(unsigned int *xbytes,
CUdevice dev)

CUresult cuDeviceGetAttribute(int *pi,
CUdevice_attribute attrib, CUdevice dev)



ATpPUoyThI ycTpouctaa (1)

CU_DEVICE_ATTRIBUTE_MAX_THREADS_PER_BLOCK
CU_DEVICE_ATTRIBUTE_MAX_BLOCK_DIM_X
CU_DEVICE_ATTRIBUTE_MAX_BLOCK_DIM_Y
CU_DEVICE_ATTRIBUTE_MAX_BLOCK_DIM_Z
CU_DEVICE_ATTRIBUTE_MAX_GRID DIM_X
CU_DEVICE_ATTRIBUTE_MAX_GRID DIM_Y
CU_DEVICE_ATTRIBUTE_MAX_GRID DIM_Z
CU_DEVICE_ATTRIBUTE_MAX_SHARED MEMORY_PER_BLOCK
CU_DEVICE_ATTRIBUTE_TOTAL_CONSTANT MEMORY
CU_DEVICE_ATTRIBUTE_WARP_SIZE
CU_DEVICE_ATTRIBUTE_MAX_PITCH



ATPUOYTLI ycTpoucTaa (2)

CU_DEVICE_ATTRIBUTE_MAX_REGISTERS_PER_BLOCK
CU_DEVICE_ATTRIBUTE_CLOCK_RATE
CU_DEVICE_ATTRIBUTE_TEXTURE_ALIGNMENT
CU_DEVICE_ATTRIBUTE_GPU_OVERLAP
CU_DEVICE_ATTRIBUTE_MULTIPROCESSOR_COUNT
CU_DEVICE_ATTRIBUTE_KERNEL_EXEC_TIMEOUT
CU_DEVICE_ATTRIBUTE_INTEGRATED
CU_DEVICE_ATTRIBUTE_CAN_MAP_HOST_MEMORY
CU_DEVICE_ATTRIBUTE_COMPUTE_MODE

« CU_COMPUTEMODE_DEFAULT
« CU COMPUTEMODE_EXCLUSIVE
« CU_COMPUTEMODE_PROHIBITED



YnpassieHue yctponctesamu (2)

* CUresult cuDeviceGetProperties (CUdevprop
kprop, CUdevice dev)

* typedef struct CUdevprop_ st {
Int maxThreadsPerBlock;
Int maxThreadsDim|[3];
Int maxGridSize|[3];
Int sharedMemPerBlock;
Int totalConstantMemory;
iInt SIMDWidth;
Int memPitch;
Int regsPerBlock;
Int clockRate;
Int textureAlign

} CUdevprop;



KoHTeKcT CUDA

KoHTekcT CUDA — aHanor npouecca ansa CPU

B pamkax notoka MOXeT ObITb TOJ/IbKO OANH
KOHTekcT CUDA

[1pn co3aaHNN KOHTEKCTa CHETUUK
MCNOJIb30BaHNA paBeH 1

cuCtxAttach() ysennumBaeT cueTuuK,
cuCtxDetatch() ymeHbLUaeT cueTynk Ha 1

KOHTEKCT pa3pyLuaeTcs Korga cyeTumk
MCNO/Ib30BaHNA CTAHOBUTbLCA paBHbIM O



YnpaBneHune kKoHtekctom CUDA

CUresult cuCtxAttach (CUcontext % pCtx, unsigned int Flags)
« Flag=0

CUresult cuCtxCreate (CUcontext % pCtx, unsigned int Flags,
CUdevice dev)

 Flag = 0 (CUDA 1.1); Schedule types for the thread
CUresult cuCtxDestroy (CUcontext ctx)

CUresult cuCtxDetach (CUcontext pCtx)

CUresult cuCtxGetDevice (CUdevice kdevice)

CUresult cuCtxPopCurrent (CUcontext *pCtx) — CUDA v2.2
CUresult cuCtxPushCurrent (CUcontext nCtx) — CUDA v2.2

CUresult cuCtxSynchronize (void)



Moaynn B CUDA

 Moaynb — AMHaMUYECKN MOArpyKaemMbli
06bekT ¢ aapamun (kernel). AHanor DLL
dannos

 Moaynun cobupatlotca ¢ nomoulbio nvcc. MoryT
pPacrnpocTpaHATCA HE3ABUCUMO.

« CUmodule cuModule;
cuModuleLoad(&cuModule, );
CUfunction cuFunc;
cuModuleGetFunction(&cuFunc, cuModule, "myKernel");



YnpasseHne moaynsammn

CUresult cuModuleGetFunction (CUfunction *func, CUmodule
mod, const char kname)

CUresult cuModuleGetGlobal (CUdeviceptr kret_dptr, unsigned
Int *kret_bytes, CUmodule mod, const char kname)

CUresult cuModuleGetTexRef (CUtexref kppTexRef, CUmodule
mod, const char kname)

CUresult cuModuleLoad(CUmodule *phMod, const char kfname)
CUresult cuModuleLoadData(CUmodule *kphMod, const void *p)

CUresult cuModuleLoadDataEx (CUmodule *phMod, const void
%P, unsigned int numOptions, CUjit_option koptions, void
% koptionValues) — CUDA 2.2

CUresult cuModuleUnload (CUmodule mod)



YnpaBsieHne NcnosiHeHnem

o 3agaHne KoHdourypaumm noToKoBOro 6/10Ka

« 3aaHne KoHdourypaumm cetu
* [Nepenavya napamMmeTpoB PYHKUNN
e YCTaHOBKa pa3mepoB pasaensemon namaTtu



YnpaBsieHne NcnosiHeHnem

CUresult cuFuncGetAttribute (int *pi, CUfunction_attribute attrib,
CUfunction func)

CUresult cuFuncSetBlockShape (CUfunction func, int X, inty, int z)
CUresult cuFuncSetSharedSize(CUfunction func, unsigned int bytes)
CUresult cuLaunchGrid (CUfunction func, int grid_w, int grid_h)

CUresult cuLaunchGridAsync(CUfunction func, int grid_w, int grid_h,
CUstream hStream)

CUresult cuParamSetf (CUfunction func, int offset, float value)
CUresult cuParamSeti(CUfunction func, int offset, unsigned int value)
CUresult cuParamSetSize (CUfunction func, unsigned int numbytes)

CUresult cuParamSetTexRef(CUfunction func, int texunit, CUtexref
pTexRef)

CUresult cuParamSetv(CUfunction func, int offset, void *ptr, unsigned int
Nbytes)



YnpaBaieHne namaTtbio

CUresult cuMemAlloc (CUdeviceptr *dptr, unsigned int size)
CUresult cuMemAllocHost (void * *pp, unsigned int bytesize)

CUresult cuMemAllocPitch (CUdeviceptr *dptr, unsigned int
¥ pPitch, unsigned int WidthinBytes, unsigned int Height,
unsigned int ElementSizeBytes)

CUresult cuMemFree (CUdeviceptr dptr)
CUresult cuMemFreeHost (void *kp)

CUresult cuMemcpy* - pyHKLNN KONUMPOBaHUA MexXay
maccusamu, namatero GPU n CPU



YnpaBsieHne TekCcTtypamu

CUresult cuTexRefCreate (CUtexref kphTexRef)
CUresult cuTexRefDestroy (CUtexref hTexRef)

CUresult cuTexRefSetAddress (unsigned int *pOffset,
CUtexref hTexRef, CUdeviceptr dptr, unsigned int bytes)

CUresult cuTexRefSetFilterMode (CUtexref hTexRef,
CUfilter_mode fm)

CUresult cuTexRefSetAddressMode (CUtexref hTexRef, int
Dim, CUaddress _mode am)

CUresult cuTexRefSetFlags (CUtexref hTexRef, unsigned int
Flags)
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