BoiuncnerHmna Ha GPU
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CPU

* Uncno agep:
eoduHuusbl, 8-16...

e [lononHUTEnNbHO:
SSE, MMX, AVX

* [Ipon3BoOANTENBHOCTb

~ 100 GFlops




MIC

* Ynucno anep:
oecssmku, 32-50...
e [lononHUTEnNbHO:

OpenMP, OpenCL,
Cilk

* [lpon3BoanUTENLHOCTbL
~ TFlop




MIC example

#define NSET 1086088

int main(int argc, const char** argv)
{

long int i;

float Pi, num inside = 8.0f;

#pragma offload target (MIC)
#pragma omp parallel for reduction(+:num_inside)
TRrfl = 8: i < NSET: 1+t
float x = float(rand()) / float(RAND MAX + 1);
float v = float(rand()) / float (RAND MAX + 1):
float distance from zero = sqrt(x * x +y * y),

1f (distance from zero <= 1.8f)
num_inside += 1.87;

}

Fi = 4.8f * {(num_inside / NSET):
printf ("Value of Pi = %f wn", Pi}.

T —




* Uncno agep:
comHu, 240...

e IlononHUTEnNbLHO:

* [lpon3BoanUTENBLHOCTbL
~TFlop

. oom



Bbunonmnoteku
Intel:

* |PP (Integrated Performance Primitives)

 MKL (Math Kernel Library)
NVIDIA:

* NPP (NVIDIA Performance Primitives)

e cuBLAS (CUDA Basic Linear Algebra Subroutines)
AMD:

» APPML (Accelerated Parallel Processing Math Lib.)

« ACML (AMD Core Math Library) |



Brook+

* [loggepxka:
AMD Stream, ceuyac Open Source rpoexkm
* Y10 3T0:

C KomMnumnsamop ¢ npozpammuposaHueM 8
mepMuHax s0ep U rnomokoe

* [Ipumep:
kernel void sumaa(float a<>, float b<>, out float c<>{’

c=a+b;

}




CUDA

* [loggepxka:

NVIDIA, ucrionb3yemcs MHOXeCcmeoMm
npoekmos (Folding@Home ¢ 2008 a...)

e Yto a10: APl ons C/C++, FORTRAN
* [Ipnmep:

__global  void VecAdd(const float® A, const float™ B, j
float® C, int N) {

int i = blockDim.x * blockldx.x + threadldx X

if (i <N)
s ClIL= Al + Bl ,
R N



mailto:Folding@Home

OpenCL

* [loggepxka:
AMD, NVIDIA, Intel
Y10 3T10:

CmaHOapm eblqucrieHuUU 0515 2emepo2eHHbIX cucmem
* [1Ipnmep:

__kernel void VectorAdd(__global const float™ a, &
__global const float* b, __global float™ c, int P
INumElements) {

int iGID = get_global_id(0); ‘
C[|GID] a[iGID ]+ b[iGID]; ,

Tl




Mopenb BbluncrneHnn OpenCL

‘ OpenCL device

‘ OpenCL device

OpenCL device

f Compute Unit |

f Compute Unit]

Compute Unit |
I:PrnﬂE*ssing elamantﬁf

-

| Processing elemenl': L
' A,

- Processing element |

L, A




[MBpuaHbIEe BbIYUCIIEHUS

 OpenCL
» #pragma omp target device (fpga)
* /IHTerpmpoBaHHble rpadunyeckme aapa:

 AMD Accelerated Processing Unit
 Intel Sandy Bridge
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