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CUDA, Multi-GPU

BbluncneHnsa Ha Buaeokaprtax. Jlekumna 12

CUDA u kak nogaepxuBaTb KogoByto 6a3y ¢ Heckonbkumu API

LlaBnoHbl Ha C99 (ans OpenCL 1.2)

Multi-GPU + CPU BbiuncneHus (a tak xe SLI n Crossfire) MonspHbI Hykonaii
pyOpenCL
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CUDA

1) NVCC KoMmnmnaTtop HaknagbiBaeT orpaHn4yeHne Ha ncnonb3yemble
KOMNUAATOPDbI (B T.4. OrpaHUYEHNE Ha BEPCUN CHU3Y N CBEPXY)

2) Tak e eCTb orpaHn4yeHne Ha runtime oKpyxeHue:
yem HoBee NVCC koMnunaTop - TeM Bbilie BEPCUA apanBepa TpebyeTcs:
CM. Tabnuuy cornoctaBreHns:

CUDA 10.0: 410.48

CUDA 9.2: 396.xX

CUDA 9.1: 390.xx (update)
CUDA 9.0: 384.xX

CUDA 8.0 375.xx (GA2)
CUDA 8.09: 367.4x

CUDA 7.5: 352.xx

CUDA 7.0: 346.xX

CUDA 6.5: 340.xx

CUDA 6.0: 331.xx

CUDA 5.5: 319.xx

CUDA 5.0: 304.xx


https://stackoverflow.com/a/30820690

CUDA: Example

__global wvoid aplusb(const float* a, const float* b, float* c, unsigned int n) {
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const unsigned int index = blockIdx.x * blockDim.x + threadIdx.x;

if (index < n)

c[index] = al[index] + b[index];
}
void main(...) {
void* gpu data;
cudaError t err = cudaMalloc(&gpu data, size);
if (err != cudaSuccess) {
}
cudakError t err = cudaMemcpy(data, gpu data, size, cudaMemcpyHostToDevice);
aplusb<<<n/256, 256>>>(a, b, c, n);
}

CMakelLists.txt:

add_executable »cuda_add_executable
add_library cuda_add_library
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CUDA: Device side OpenCL& CUDA
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[MogpobHee: opencl to cuda header



https://github.com/GPGPUCourse2018/Tasks/blob/master/libs/gpu/libgpu/cuda/cu/opencl_translator.cu

OpenCL + CUDA: obuwas kogoBas 6asa

1) WcxooHukn kepHena: Mpumep: a+b OpenCL and CUDA

OpenCL - aplusb.cl
CUDA - aplusb.cu:

#include <libgpu/cuda/cu/opencl translator.cu>

#include "../el/aplusb.cl"

void cuda aplusb(const gpu::WorkSize &workSize,
const float* a, const float* b, float* c, unsigned int n) {

aplusb<<<workSize.cuGridSize (), workSize.cuBlockSize()>>>(a, b, ¢, n);

}

2) API-BbI30BbI (annokauum, KonnpoBaHUAa NamMsTn) cnpsiTaHbl BHYTPU BUBAnoTeku

3) BbI30B KepHena:
if (device.supports cuda)
cuda_ aplusb (workSize, as _gpu.cuptr(), bs gpu.cuptr(), cs _gpu.cuptr(), n):;

else
aplusb.exec (workSize, as gpu, bs gpu, cs gpu, n):;


https://github.com/GPGPUCourse2018/Tasks/tree/cuda

LLlabnoHbl Ha C99 (OpenCL 1.2)

float adopt color uint(unsigned int intensity) {
return intensity / 256.0f;
}

float adopt color float(float intensity) {
return intensity;

}

// T DEPENDENT(function name) -> function name T

#define T DEPENDENT2(fun, suffix) fun ##  ## suffix
#define T DEPENDENT1(fun, suffix) T DEPENDENT2(fun, suffix)
#define T _DEPENDENT(fun) T DEPENDENT1(fun, T)

__kernel void T DEPENDENT(photometricGradient)( global const T* image) {

float value = T DEPENDENT(adopt color) (image[...]);



LLlabrioHbl Ha C99 (OpenCL 1.2)

// T1 T2 DEPENDENT(function name) -> function name T1 T2

#define T1 T2 DEPENDENT2(fun, suffixl, suffix2) fun ##  ## suffixl ## ## suffix2
#define T1 T2 DEPENDENT1(fun, suffixl, suffix2) T1 T2 DEPENDENT2(fun, suffixl, suffix2)
#define T1 T2 DEPENDENT(fun) T1 T2 DEPENDENT1(fun, T1, T2)

#define T2 float
#define T1 char
#include "convert.cl"
#undef T1

#undef T2



Multi-GPU rasterization: Crossfire & SLI

SLI (Scan-Line Interleave) - meToq pacnpeneneHHON Ha HECKOSIbLKO BUOEOKapT
pactepusaumn, seena 3dfx Interactive B 1998 (no3gHee Obina kynneHa NVIDIA).



Multi-GPU rasterization: Crossfire & SLI

SLI (Scan-Line Interleave) - meToq pacnpeneneHHON Ha HECKOSIbLKO BUOEOKapT
pactepusaumn, seena 3dfx Interactive B 1998 (no3gHee Obina kynneHa NVIDIA).

[Mpobnema: obpaboTka reomeTpum genaeTcs NOSHOCTLIO Ha KaXXaon BuaeokapTe,
T.€. HENMUHENHas MacwTabupyemocTb.

[MoaTomy SLI (Scalable Link Interface, NVIDIA) n CrossFire (AMD) ncnonb3ytoT
apyron metof - AFR (Alternate Frame Rendering).



PyOpenCL: npumep

import pyopencl as cl
ctx = cl.create some context(interactive=True)

queue = cl.CommandQueue(ctx)
program = cl.Program(ctx, """

#line 20

__kernel void match(

__global const int *xs, int n, int k, _ global int *res)

{
int global i = get global id(0);

mf = cl.mem flags
xs_cl = cl.Buffer(ctx, mf.READ ONLY | mf.COPY_HOST PTR, hostbuf=xs)
res_cl = cl.Buffer(ctx, mf.COPY HOST PTR, hostbuf=np.int32([0]))


https://gist.github.com/PolarNick239/096173b0a398b6933108f6025a87bdfd

