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[IpoGneMbl apXMUTEKTypbl X86

¢ OnTuMM3aums noj nocseaoBaTebHbIM Ko, HM3Kas npouss. SIMD
* Hu3Kaa 3PpPEeKTUBHOCTb - CTOMMOCTb, JHEPreTuKa, oxsaxKaeHue

® OrpomMHoe Konundectso 1O HanMcaHHOro AaBHO U HEIPDEKTUBHO
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D 7ast
CPU GPU
1690 pJ/flop 140 pJ/flop

OnTMnanpoBaH Anst NCNOSTHEHUS OnTnmMnanpoBaH ans paboTsbl ¢
nocnenoBaTernbHOro Kkoaa OonbLIMM KONMMYECTBOM AaHHbIX
HekoHTponnpyembln KLU ABHoe ynpasrieHne namatbio GPU
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GPU - 6yayuwee HPC

* GPU - camasa npousBogmTe/IbHaAA apxXMTEKTypa
* GPU - Hanbonee 3HeproaddeKTUBHAA apXMTEKTYpa

¢ GPU - He3aMeHMMbI AN BU3yaam3aumm
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GPU - caMbi¥ npon3BoAnTEIbHbIU NpoLileccop

& >
Kon-so CUDA apep 2688
Tesla K20X MukoBas Npom3s-To DP 1.32TF
awoa TESLASE—= Nnkosaa nponss-Tb SP 3.95TF
—— SGEMM 2.90TF
B o
# MponycKkHasn 250 GB/s
cnocobHOCTb NaMATH
Ob6bem NnamsaTn 6 GB
& MNoTpebnenmne 235W £
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CaMbin 3HeproaddeKTMBHbIM KOMNbIOTEP MUPa

f dddeKTnBHee Xeon Phi u Xeon
' MFLOPS/Watt
3150 MFLOPS/Watt ‘ i
128 Tesla K20 n
f}: 2000 -
| 1000 -
' | 0

CINECA Eurora-  NICS Beacon- C-DAC- Greenest
Tesla K20 Greenest Xeon CPU System
Phi System

CINECA Eurora ;
“Liguid-Cooled” Eurotech Aurora Tigon SNVIDIA.




GPU Roadmap
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PacnpocTpaHeHHOCTb BblyucneHmu Ha GPU
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CynepoKomnbioTEPOB
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640
YHUBEPCHUTETOB
BEEEE >
Hay4Hbix pa6oT
2013
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BoiuncianeHma Ha GPU B Poccum 1 CHIN
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GPU pocTynHbl KaxkaoMy uccienoBsartesto

® 30% (120 13 400) uHcTnTyTOB PAH pewatoT BblYMCAUTENbHbIE 3a4a4uM

® 65% (78) 13 HUX NpUMEHAIT BblYMcneHnAa Ha GPU
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GPU Accelerated Libraries
“Drop-in” Acceleration for your Applications

Linear Algebra 0 \ A (.,
FFT, BLAS, g:BLAS ﬂ LA |toolsfR)
SPARSE, Matrix CUSPARSE

Numerical & Math

RAND, Statistics 'NVIDIA .~

Math Lib

Data Struct. & Al

Sort, Scan, Zero Sum

Visual Processing

Image & Video el WY (1 - Video Software
4G A ok Encode
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Research: Higher Education and Supercomputing

= COMPUTATIONAL CHEMISTRY AND BIOLOGY
Bioinformatics
L flomcanen = Tucicasron i im0 e = nciomeunons ore L uwuram sorvees st vures —
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06 Defense and Intelligence GROMACS ' , y A
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o7 Computational Finance y )
o AD and CAE HOOMO-Blue aok x y. .
08 Manufacturing c ; " £ p
LAMMPS dy 1 v 8 e &

10 Media and Enterta nment

f _E 242 GPU-Accelerated Applications

www.nvidia.com/appscatalog

14 Oil and Gas




UH>KeHepHble pacyeTbl Ha GPU

* ANSYS Mechanical

* Ansys Fluent

e Abaqus/Standard (Silmulia)
* MSC Nastran, MSC Marc

* Matlab

e CST Microwave Studio

YcKopeHne moaennpoBaHusa = 6onblie ntepailnn = Bbille Ka4ecTBO U HAAEKHOCTb
MeHblie 0TKa30B Y KIMEHTOB / MeHbllie OT3bIBOB
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NVIDIA GRID

Mpon3BOaUTENIBHOCTDL
nosiHoueHHoro [K

Ha 1l060M NepcoHa/IbHOM
YCTPOMCTBE, C KOTOPOro
NoJIb30BaTE/Ib MOXKET
NOAKIOYMTBCA K
cUCTEME.




Pa3HuMLa A4 noJsib30oBaTe d

<ANVIDIA.



NVIDIA GRID vGPU

Multiple users per GPU

NVIDIA GRID™ vGPU™ 310
TeXHO0JIorua annapaTHoOM
BUPTYasiM3aumm rpacmyecKkoro
npoueccopa nosBosALWan
MHOYeCTBEeHHbIM BUPTYaJibHbIM
MallMHaM B3aMMOAEeMNCTBOBATb
c H1M (c GPU) Hanpamyto
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AnsaiHepbl/
MNpoeKTUpPOBLYMKHU

®
OnbITHbIE

noJib3oBaTte/in

~

OducHble
COTPYAHUKMN

NVIDIA GRID K2

GPU

CUDA apgpa
dpenmbydep
MuTaHue

Quadro aHanor

4 Kepler GPUs

768 (192/GPU)

16GB DDR3 (4GB/GPU)
130 W

Quadro K600

2 TonoBbix Kepler GPUs
3072 (1536/GPU)

8GB GDDR5 (4GB/GPU)
225 W

Quadro K5000
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GPU - oTBeT Ha Bbi30Bbl 6yayllero

* MakcuMasibHaa Npou3BOAUTEJIBHOCTb U SHEPro-3PEPEKTUHBOCTD
* bonbuwoe Komyectso MO 1 6ubnoTek
* [padmyeckmm noTeHuman
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AHTOH /IKOPAEB

adzhoraev@nvidia.com



Recompile and Run..?

Ecam 3TO Tak NpoCTo - NOYEMY A0 CUX MOP HET ThbICAY
NPUIOKEHUN NoaaepxuBatowmx Phi?
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