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MeauuunHckasn MonekynsipHas O6pabotka Buaeo Matlab Actpodmsuka
BU3yanusauus OVNHaMUKa Elemental Tech AccelerEyes RIKEN
YuuBepcutet IOTbI YHUBepcutet UnnuHonca

GPU ycKopsaeT Hay4Hble BblYMC/I€HUA

PuHaHCcOBOE JIlnHenHas anreb6pa 3DY3U KBaHTOBas xumusa FeHOMUKa
MoaenupoBaHue YHuBepcutet [xenm Techniscan YHuBepcuteTt YHuBepcurer
Okcdopa UnnuHonca MepuneHaa



[[eTeporeHHble BblYMC/I€HUA

== YCKopeHue




GPU Tesla B ocHoBe 3 13 Top 5 CK

#2 : Tianhe-1A #4 : Nebulae #5 : Tsubame 2.0
7168 Tesla GPU’s 2.5 PFLOPS 4650 Tesla GPU’s 1.2 PFLOPS 4224 Tesla GPU’s 1.194 PFLOPS
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Mbl HE TO/IbKO CO34a/1 CaMbi ObICTPbIM KOMMbIOTEP, HO TaK XKe

BHEAPUNN rETEPOreHHY0 BbIYUCANTE/IbHYIO aPXUTEKTYPY, MCNO/b3YIOLLYHO
CPU v GPU, 310 AelicTBUTENbHO UHHOBaums. 99

NMpembep mnHucTp BeH Li3sab6ao
[1y6nuyHbil kKommeHmapuu Tianhe-1A
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18,000+ Tesla GPUs

20+ PetaFlops

B 3 pasa 6onee 3HeproscddeKTUBHbIM
no cpaBHeHuto ¢ #1 (K Computer)
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CaMbIM BbICTPbIM BbluMcaHMTENb ANA 3agad M

ddpdekTnBHaa npomssoamTesibHocTb 1.87 Petaflops/s

Institute of Process Engineering (IPE)
Chinese Academy of Sciences (CAS)

MoaenuposaHue KPUCTaNIMYEeCKOro KpemHus Ucnonb3osaHbl Bce 7168 Tesla GPU




[lBa CK, nocTpoeHHbIX 04HOBPEMEHHO

Tsubame 2.0 Hopper- NERSC
I l
4,224 Tesla GPU + 2,816 x86 CPU 12,784 x86 CPU
1.4 MBT 4.0 MBT

Cambll 3es1eHbIU nemag/10NCHbIU KoMNblomep



MupoBou pekoppa npomsBoamTenbHoct B AMBER

4 Tesla M2090 GPUs 192 Quad-Core CPUs

+ 2 CPUs
69 HC/aeHb 46 HM/ eHb

JAC NVE Benchmark 8






TESLA no3BonseT BbINOJIHATb CKaHUPOBaHME
6bICTPEE, TOYHEE U C MEHbLLEN 0301
06.1y4yeHns. CneunanmsmpoBaHHbINM aIFOPUTM,
pa3paboTaHHbir B UCSD u, ncnonbsyowmmn TESLA

COKpallaeT o3y 061y4yeHns B 70 pas.
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MoneKynapHaa gUHaMUKaA

_ Single and multi-GPUs.
AMBER PMEMD : 8X V11 Released Expect 2x more performance in

Explicit & Implicit Solvent V11 patch release (shortly)

Implicit (5x), Explicit (2x) Single GPU Next release: 2H2011

G RO MACS Solvent 2X-5X Version 4.5.4 Better Explicit, MPI
LAMMPS Lennard-Jones, Gay-Berne 6X Released Single and multi-GPU.
NAMD Non-bond force calculation 2X-TX Released, v2.8 Single and multi-GPU.

GPU Perf compared against Multi-core x86 CPU socket.
GPU Perf benchmarked on GPU supported features
and may be a kernel to kernel perf compatison



BbiumcamtresibHaga XMMma

GAM ESS_ leqc W'th e Quadratu_re Single GPU supported.
Algorithm, integral evaluation, : )
: 2.5X Released Multi-GPU supported in
closed shell Fock matrix
US ) July 2011 release.
construction
Triples part of Reg-CCSD(T), _
NWChem CCSD & EOMCCSD task 3-8X projected _ Date TBA, Benchmarks:
in development www.nwchem-sw.org
schedulers
CHEM Various features including RI- 8-14x proiected Date TBA, Significant porting
Q' MP2 pro) In development already
44-650X Vs Single and Multi-GPU.
TeraChem “Full GPU-based solution” GAMESS CPU.ver Version 1.45 released | Completely redesigned
' for GPUs

GPU Perf compared against Multi-core x86 CPU socket.
GPU Perf benchmarked on GPU supported features
and may be a kernel to kernel perf comparon


http://www.nwchem-sw.org/
http://www.nwchem-sw.org/
http://www.nwchem-sw.org/

MacwTtabnposaHue nponssoamtenobHoctr GPU B NAMD

STMV Benchmark on Tsubame 2.0

30 -
2
5 20 A
3
D l
10 1
4.2X 2.4x l l
4.3 2.7X
.
64 128 189
# of Nodes

= Dual Socket Intel Xeon Westmere 6 core CPUs/Node = 1 GPU/Node = 2 GPUs/Node (~ 1 Kepler GPU/Node) 13



Gaussian éygeTt yckopeH Ha CUDA

Aug. 29, 2011 — NVIDIA announced plans with Gaussian, Inc., and
The Portland Group® (PGI) to develop a future GPU-accelerated

release of Gaussian, the world’s leading software application for
guantum chemistry.
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GPU pna SIMULIA Abaqus/Standard 6.11

B 3.5x 6bicTpee ¢ B 2.0x 6bicTpee € 1 x NVIDIA GPU
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2 CPU Cores 4 CPU Cores 4 CPU Cores + Tesla C2070

Benchmark: s4b Model- Engine Geometry, 5M DOF, kg
Static nonlinear, Direct Sparse >
CPU: Hex-core Xeon 5680 at 3.33 GHz ¥
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3 cnocob6a nosiy4mMTb YCKOpeHue

[ [lpunoxeHune
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nonunotekn | | AUPEKTUBBI || nporpammnposarns
. J J J
\ J |\ J
| |
CaMbiX NpocTon NyTb AnA 2-10 KpaTHOro yCKopeHus MakcuMMyM

npon3soamTe/iIbHOCTHU
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MUHMMa/IbHOE NopTUpPOBaHUe ANA
3HA4YMTE/IbHOIro YCKOpeHuUA

Kop npunoxeHusa

A

 —
e [ ] Becb 0CTa/IbHOM
TONbKO KpUTHMYECKUE nocaeA0BaTe IbHbIN
pyHKUMH CPU Koz CPU
Mapannennsauus

B COOTBETCTBUM
C NpOrpamMmMHOM
=l moaenbto CUDA




CUDA pnsa Bac

2-X OHEeBHbIN ceMUHap oby4yeHue nporpammumpoBaHunto Ha CUDA
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/INpeKT1Bbl: f06aB/IeHMEe HEeCKOJIbKUX CTPOK Koja

[AAMpEKTUBBI
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* MMHUMYM U3MEHEHUMU
® 3Ha4YMMoe ycKopeHue

¢ He3aBUCMMOCTDb OT
naaTtgopMbl

Moapo6bHocTn no email: dkonyagin@nvidia.com
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GPU 61banoTeKkn: npocTtoTa MCMNo/1b30BaHUA

FFTs up to 10x Faster than MKL

1D used in audio processing and as a foundation for 2D and 3D FFTs

cuBLAS Level 3 Performance

Up to ~800GFLOPS and ~ 17X speedup over MKL
GFLOPS
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Speedup (csrmv)

Parallel Algorithms Q U DA

Lattice QCD

cuRAND Performance
cuRAND 64-bit Scrambled Sobol’ 8X faster than MKL 32-bit

CUuSPARSE is up to 6x Faster than MKL

Sparse Matrix x Dense Vector

£ULA|tools
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Dense Linear Algebra

plain Sobol’
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Rornnhock!
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