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BuaoeokapTbl cerogHs
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- Ha 6opty — gecatku/cotHn ALU Ha 4yacTtoTe bornee 1 GHz.
- B nuke — 1 TFLOPS (1 >100 GFLOPS gBonHOW TOYHOCTN)

- APl — npoun3BOSbHbLIN OOCTYM K NaMATU, CTPYKTYpbI
OAaHHbIX, YKa3aTtenu, nognporpamMmmbl.

- Bo3pacT API| — no4Tu 4YeTbipe roga, HECKOMNbKO NOKOSTIEHUN
rpadouyecKkmnx nNpoLeccopos.



C TOYKM 3peHnsa nporpamMmmmcTa
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CoBpemMeHHble mogenu nporpammupoBaHusa GPU (CUDA,
AMD Stream, OpenCL, DirectCompute):

- [MapannenbHbIN anropuTtM 3agaeTtca napoun: 1) a4po
(nTepaunsa umkna), 2) rpaHuubl UTepaumu.

- Anpo KoMmnunupyeTca gpaneBepom.

- Ha ocHoBe rpaHuL ntepaumm cosgaeTtcs peLleTka
BbIYUCIUTENbHBLIX NMOTOKOB.

- BXxooHble gaHHble KONMUPYIOTCS B BUOEONAMSTD.
- 3arycKkaeTcs BbINOSIHEHWE 3aaun.
- PesgynbraTt KonnpyeTtcs B onepaTtuBHyo NaMsThb.



[Tpumep: SAXPY Ha CUDA

__global__ void Saxpy(float a, float* X, float* Y)
{
Int i = blockDim.x * blockldx.x + threadldx.x;
Y[i] =a* X[i] + Y[iJ;

cudaMemcpy(X, hX, cudaMemcpyHostToDevice);
cudaMemcpy(Y, hY, cudaMemcpyHostToDevice);
Saxpy<<<256, (N + 255) / 256>>>(a, hX, hY);

cudaMemcpy(hY, Y, cudaMemcpyDeviceToHost);
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Bonpoc K 3HaTokam
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? Support for GPGPU in .Net 4.0?8

A
"

A Lachlan01

Hi, with the advent of nVidia's CUDA etc, is there going to be support for programming
1 against a GPU in .Net 4.07 There seems to be a large focus on parallelism as regards
multicore CPUs, but haven't seen anything about GPUs.
Sign In to
Vote Cheers.




OtBevaeT AnekcaHap Hpy3b
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GPGPU programming with C# and F#

4 dsyme 28 Jul 2010 4:54 PM | +' 0

People often ask me about GPGPU (General Purpose GPU) programming with F#.

One project you might like to take a look at is Brahma, which lets you compile C# expression trees to the
GPU. When combined with the F# Power Pack support for converting F# quotations to LINQ expression
trees, this should give a viable technique for using GPUs for computation.

Another route is to use Microsoft Accelerator, an incubation project from Microsoft Research. New
functionality includes...
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Brahma:
- CTpyKTYypbl OaHHbIX: data parallel array.
- BoluncneHus: BoipaxkeHna C#, LINQ-komMOuHaTopbI.

Accelerator v2:
- CTpyKTYypbl OaHHbIX: data parallel array.

- BbluncneHus: apudpmetTnyeckme onepaTtopbl, Habop
npenonpeneneHHbIX PyHKUNN.

OTO paboTaeT Ansa MHOrmx anroputMmoB. Ho 4To, ecrnn ecTb
BETBIEHUSI NN HEPETYNSIPHbLIA AOCTYN K NaMATU?



A BOT YTO

saxpy = @"_ global void Saxpy(float a, float* X, float* Y)
{

Int i = blockDim.x * blockldx.x + threadldx.x;

Y] =a*X[i] + Y[i];
}”;

nvcuda.cuModuleLoadDataEx(saxpy);
nvcuda.cuMemcpyHtoD(X, Y);
nvcuda.cuParamsSeti(a, X, Y);
nvcuda.cuLaunchGrid(256, (N + 255) / 256);
nvcuda.cuMemcpyDtoH(Y);



KoHdnakc
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Anpa nuwyTtca Ha C#: noaaep)KmBatoTCs CTPYKTYpPbI
NaHHbIX, NOKanbHbIE NEPEMEHHbIE, BETBIIEHUS, LIMKIbI.

float a;
float[] x;
[Result] float[] y;

var | = Globalldx.X;
ylil =a* xQi] + y[if;



KoHdpnakc

He TpebyeT ssBHOro obLeHNs ¢ HeynpaBrigeMbiM KOOOM,
No3BONSET pabdboTaTb C poaHbIMK TUNamm aaHHbiX .NET.
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float[] X, v;

var cfg = new CudaConfig();

var kernel = cfg.Configure<Saxpy>();
y = kernel.Execute(a, X, Y);



Kak aT1o paboTtaet?
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- Front end: gekomnunaTtop C#.

- [peobpasoBaHne AST: MHNanH Bbl3biIBAEMbIX METOA0B,
OECTPYKTYpU3auuns KrnaccoB U MaccuBOB, OTODpaxxeHue
BblYNCNUTENBLHLIX Onepauui.

- Back end: reHepatopbl PTX n mHorossaepHoro IL.

- NpunBaska k gpaneepy nvcuda, KOTOPbIN YMEET UCMOSTHATb
nporpammbl Ha accemornepe.



XS
A

Yenexu
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http://bitbucket.org/conflux/conflux

- Anbgra-Bepcus.
- YMeeT Bbluncnate hello-world napannenbHbix
BbIYNCIIEHUIN. YMHOXEHNE MaTpuL,.

- 32 Bbl4ETOM [Ha TEKYLLUNN MOMEHT] BbICOKUX U3OEPXKEK Ha
JIT-koMnunaumio naes onpasabiBaeT cebs gaxe ang
HanBHoOro kogoreHepartopa: 1x CPU < 2x CPU << GPU.

- TponHaa nuueHsuna: AGPL, ncknro4veHue ana OSS-
NPOEKTOB, KOMMepYeCKas.


http://bitbucket.org/conflux/conflux

[leMoHcTpauus

Solution Explorer

VW VW

#[E
G Solution 'Conflux’ (4 projects)

@ Conflux

[ Conflux.Playground
@ ¥enoGears
5 XenoGears.Playground

Unit Test Sessions - Session #1

v Session #1 3{ |

P> EE ROV {-EIXBRDEZ++EI
Group by: Projects and Namespaces -

ests failed: 0. passed: 6. ignored: 0

= @ <Conflux.Playground= (= fasig) Success
= ' & Conflux.Playground. SampleKernels. Matmul. Tests (7 fests) Success

= %' MatMulkernelTests /7 fests) Success

- i MatMulTestsBoilerplate.BigTest_Cpu_1x Success

- i MatMulTestsBoilerplate.BigTest_Cpu_2x Success

¥ B MatMulTestsBoilerplate. BigTest_Cuda Success

Launching function RunKernel (CUOfunction 0xlef&S5d4ec0) ...
Grid i= configured a=s (416, 304, 1): blockdim i= (16, 16, 1), gri
40000 ImCmt Sy=ztem.Single[,] (524272 bytes in VEAM)

+0004 In 302 (0 bytes in VRAM)

+0008 In 434 (0 bytes in VRAM)

40012 InOCmt Svystem.Single[,] (708288 bytes in VEAM)

+0016 In 434 (0 bytes in VRAM)

+0020 In 408 (0 bytes in VRAM)

40024 InOCmt Sy=ztem.Single[,] (492864 bytes in VEAM)

+0028 In 302 (0 bytes in VRAM)

+0032 In 408 (0 bytes in VRAM)

R R AR AR AR R R R R R R R R

0036 (1725424 byte=s in VRALAM) (=1
Function execution =succeeded in 00:00:00.003988 (e = 0.5 u=). -

14| il | P
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CnenytoLipe waru
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- OnTnMmmnaaunm ang rpamyeckmnx npPoLeccopoB (fieceHka
Ons onTuMarnbHOM NPornyckHOW CNOCODHOCTU Npu
TpaHCno3numMn maTtpuy,).

- NonuagpanbHaa moaenb oNTMMM3aunn LUKIoB
(KOHUrypmnpyeTca OTHOCUTESIBHO Uepapxmn U pasmepos
KoLleW, eCTb JIMHENHbIE 3BPUCTUKU, ONTUMUNINPYIOLLIME
NOKarbHOCTb AaHHbIX B BbIYUCITUTENIBHOW PELLETKE).

- lcnonHeHue Ha knacTtepe (cnegyrowmnm war nocne
nonuagparbHON Mmogenu: 0obdaBnaeTcs BUPTYyarbHbIN
YPOBEHb K3lla — BbIYUCIIUTENBHbIN y3€en).



3akrodeHne

Application Developer Days

Conflux: GPGPU ansa .NET
http://bitbucket.org/conflux/conflux
eugene.burmako@confluxhpc.net



http://bitbucket.org/conflux/conflux
mailto:eugene.burmako@confluxhpc.net

