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. Top-5 error rate (%)
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on validation set
BIALER | TV TR | RT A | BTG T YT

11 4 16M 18.62
11 4 39M 17.20
11 4 39M 15.68

13.67
15 5 16M 18.26
16 4 8M 17.51
16 5 16M 26.65
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AbFgE 6 16 39M 13.89

&4 DNNZMESTZFADHE B BED LB FTM S R,
RNBEEECBOBMENT A 2T 7T
JWIERLEETILDSBRADEDE LTz,
CBRENTVWE XY FT—0BEHNS/INT A
AEEEE)

5t 7

MEEEREEE SNTEL BVRY F T =07 DFBZMENICIT
SOOI ENBRHELG O TCERD. SBRIFINSDMEETE
BLT NSAZYEBEIMADDORY N T =0 ZZ BT 2%
NEED, NS AZBDRBIEFEEDERICE > TROT
EETHD., WRODNNICHELEND /NS ARZBIIFEBRY >
W EREC LRI THEY. INSAZPEEBET L I2RIIEE
ZRENTVBEHERTES D SBOMBEREL LT,

&n

&

ARFERTHEA L RIVF/ — FNEOFBRSHFEE 7O
TZIE TSUBAMEE EF B b4 7)1 —XHIEIC L S
TSUBAME2S DEBEFBZB L THELLLDTHS, Elee &
HMERRIETFR 27 FEMETSUBAMET SV RF v LY D% F
BLELDTHS, TTICERHODEERT 5,

BEXH

[11 A.Krizhevsky, et al., “ImageNet Classification with Deep
Convolutional Neural Networks”, NIPS 2012.

[2] O.Russakovsky, et al., “ImageNet Large Scale Visual
Recognition Challenge”, IJCV 2015.

[3] M.Oquab,etal., "Learning and transferring mid-level image
representions using convolutional neural networks", CVPR
2014.

[4] J.Dean, etal., “Large Scale Distributed Deep Networks”,
NIPS 2012.

[5] R.Wu, etal, “Deep Image: Scaling up Image Recognition”,
arxiv:1501.02876, 2015.

[6] F.N.landola, et al., “FireCaffe: Near-Linear Acceleration
of Deep Neural Network Training on Compute Clusters”,
arxiv:1511.00175,2015.

[71 C.Szegedy, et al., “Going Deeper with Convolutions”, CVPR
2015.

[8] K.Simonyan and A. Zisserman, “Very Deep Convolutional
Networks for Large-Scale Image Recognition”, ICLR 2015.

[9] K. He, etal,"Deep Residual Learning for Image Recognition”,
arxivi1512.03385,2015.

[10] G.E.Hinton,etal, “Improving neural networks by preventing
co-adaptation of feature detectors”, arxiv:1207.0580, 2012.

[11] V. Nairand G. E. Hinton, “Rectified Linear Units Improve
Restricted Boltzmann Machines”, ICML 2010.

[12] 1. Sato, et al., "APAC: Augmented PAttern Classification with
Neural Networks”, arxiv:1505.03229, 2015.



< JUFGPU
)

(TS RARIRAT L%

N

KIS/ REDFOEFRENE

FREEX* BB EY RIS EAY

*(E) BLFHRR d‘%ﬂ—?—ﬁﬁn’%*ﬁ EBFRDFREMEF—L  **NVIDIA Japan

AR TIE. REFHBRICIVFGPGPUEZRELTZRI-MP2I R IVF—SHET O S LZRAV. XRES /REDFEERK
DEFIREFTEZTSUBAME 2.5 TR LTz, ARG TIETSUBAME 2.5 TOXIVFGPUY 3 TDHEEFHEERERET 5.
FFIC.TSUBAME 252/ — FIRRIECTEE LR ARRD T/ REDFEEURDFHE(F /T 5712284 (CosHai)2, 1,349

/— K +4,047 GPUER) DRI-MP25+ETIE. 515 TFLOPsDEBIE— 7 M &8

ERLc, ABTIEESIC . m-TRAZ Y

FYILIF /TS T N2EBRICB< D FRBEFBOBITERLRET 2.

EC&HIC 1

F/REDFEEEIE. BED FREMBNDGREZREFICAN
TREW, BR. stERNENT 70—FICKBAEHBAICT
DNTW5, BED FREMBOS FRETPRETMmET O
SDITlF. D FEBARDOBFANGEHEIEDPREMDERI R R TH
%, BTREFBIIINSDOHREEETMT 2 L TROTENGF
ETHBELLEBINTLS, Moller-Plesset2 XEH) (MP2)
EVET 7T IVT— )V A EA/ERE EDIBEVD FEBEERD
EMCEEGREERCITEFHEBEEELWVRSEVTRYIEKD
TEDARRGFAETHY. 7/ REDTEESHRDREEDFERD
BICEBRAGFELG S, LOLGEHS. MP2ETEIXRIERREICR
&N %Hartree-Fock (HR)ETE LY B OR MEFTEEE D80
STEORRED FOT A XICH DD 2D, ZDfcedH RAVE1—
ZPTSUBAME 2575 EDABEREE AT L&EFEA L. KRESD
FOMP2HEAZRIET 5T EHKROHSNT NS,
BAOHARF—LTIE BRIV E’z—&&t&‘@/\"’;’ A=)V A—
N=AVE1—2%EFRLARBED FOBETREDBILTIFTE
ERBETHTEHENE LT NTChem7’EI'7 S LM O EE T
HTW5, NTChem|ZIF#k 2 ZE FREBH/OMERNGFHET IV
JURXLHREENTVS (K1), RENGFHEFEE LT ()
HF AR IESR (DFT) ICEDE. D FOEKIRE LML
REDETFREZTET 2HEE. (2) LY SHRELGETFEHER
THAHMPLE MERY ZARE EFEYTHIVOEICEDCE
ERREE MR EDE FIRESTEREE G EDFEITSNS,
INSDFHREFAED D B HF A DFTA MP27AD I — FITDWL
TEFRAYE21—2 TCOBAFFTEDIZHICMPI/OpenMP/NA T
Uy RIESHEDEENTE Y. RETF/ — FHS8A/ — P&
ERAVWCBILTIGTENRBETH S,
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= Functionals:
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= Efficient Numerical Grids
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= TDDFT

Fast SCE
= Fast Analytic Integrals
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Order-N method
= GFC = Wave Function (Coupled cluster, MP2)

= Resolution of Identity(RI).

= Dual-Level DFT

* Local MP2
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= Pseudo Potentials (ECP, MCP)
= Relativistic:
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= NMR, EPR (1+2 Comp.)
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