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_-l_ﬁ'“:%—CnZn-l_L "' S

O©wikipedia
©wikipedia Erlotinib hydrochloride
Zanamivir (trade name Tarceva)
trade name Relenza . s
A A Bl AN A
N l/I\ > |EI.:|-IE I .
1IN TIRER 34 Steve Jobs might have used
this to extend his life...

Copyright (C) 2012 X-Ability Co.,Ltd.
All rights reserved.
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e (a) FMO based MD
— QM(FMO)ERTDMD
* (b) MD/ER

—~ MDrS UM ZFEHO>TERETHE
* (a) + (b) FMO based IVID/ER -> Free energy

S ZAVA X7 s AN T

I_J*EE1

EXOD, 3 V2N TA

ATA40 Rx— A(:J:?JISEJZE’JE%:LT—V
A+—21% (a) GPGPU FMO, (b) MID/ER, and (a) +

(b) FMO based MD/ERD 1= DGUI. ERNFET,
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7 ARZk (2) FMO based MD
* Vectorized PRISM by AVX on Sandybridge CPU

 HF (Hartree-Fock) : x 3
 DFT by CUDA on NVIDIA GPU

e J-matrix formation : x 245

e Exchange correlation: x4

GAMESS-US
(free application)

HF, DFT, FMO ESP
with CUDA/AVX scratch code

Benchmark : multicore CPUs

NVIbIA GPU
e ERIJ-matrix (Coulomb potential) by CUDA on NVIDIA GPU
* FMO Environmental Electrostatic Potential : x 8.8-25.0

—

=Rk

GAMESS-US
+ XA-AVX/CUDA-QM
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CPU[AVX]/GPU[CUDA] \AJUwKiEHE

e CPUIFWLT IHLE v

— CPU+GPU architecture hS—fi% #4
—GPUZ{EH T SIMDIEFIMEIZEL TLVS %I
. SSE/AVXIZ B LY,
« AXIZADDIBEREEREZRFFIZITD
o AVXIZIEEH{E TIXSSED 245 1E LY
— AVXI&Intel SandyBridge CPULLEE CBI4E
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AVX : Pros and Cons

EARMIZRHK)L7awyY

N

- SSED{E1E - EHHIS and/or SF L
- SIMDilfi 514k AEYTOEXIZIEELT
- FPUEEERICAA AT VLY

D;EA - BEIRINILIE A B AR

BITIERNERY

Copyright (C) 2012 X-Ability Co.,Ltd.
All rights reserved.
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ERETIE

- AVXDintrinsicBH %512 - GPUT—ﬂH‘\??’-’Vl:i@Lﬂ‘E&‘X
ESDEEFBI=0. C++lz  FFr—=2TO7NLIIXL

- i fan ol I "
J:éj_ N—O—REE T E/e;mggmd),\ﬁx%)wuﬂwz
ZE - EHGPUR LRI (FIEA.

- B‘Wtﬂllx DAY N xR FTa1—) D= DpthreadlZLB
[T 51=8 D C/C++BEERA CPUZt“J II: ff]'?tﬁhjrde)a;j)&)@
. - CPURL KB DT=
~FDHIH OpenMP® #I| FH
HEE-EREDREGER

Copyright (C) 2012 X-Ability Co.,Ltd.
All rights reserved.
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albTaoh—FARER
H(L--N)¥(L--N) = E¥(L---N)

RIS E A Y R EEE T WY
BEY 5 (LcAoIR )

vi(r) = ZC 2k (1)

A 2
s 2N=3de N pe 2= 2 d (A
k=1 =

= (C)C — SC ¢ EHERIE(Self consistent)

Copyright (C) 2012 X-Ability Co.,Ltd.
All rights reserved.
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Hartree-Fock SCF (HF-SCF)D F#x =
F(C)C = SC¢g :SCF (ab|cd) :J'Za(r)?(b(r))(c(r')ld (r') dr'dr :ERI

2/N | = rll
F,, =H=+Y 3 C,Col2(uvior)-(wilov)
a Ao
—H e z D.. [(,uv‘aﬂ)— % (,uxl‘m/)}
Ao

. core
= HW +GW

Density Matrix (D) : Initial guess®D % D FERF AR EfET=DIZEBSCFH A2
VTP YT T—hENB,

ERIs (ablcd) : 1TEFEZFFHELTAERYIZEWLETFIELWLWAELNEGLD, KED
ONY) AENZEDLELEST B, 2T, TARVINOZEFOL T =HIZINGIETEBEYAIILT
BitESIh3(Direct SCF), cOATYTIDRRIL RO ELD

Density Matrix X ER| = J-matrix : 7—RAYHRTF2 4 )L1T5

Density Matrix X ERI = K-matrix : HFRX #2175, KEDL D R3ZHE LT HT-
BHIZGPUTDIEAKEEELLY,
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TILS—FHHOREE

| pl=H;(x— Px)e‘g(x‘Px)2 x (yfactor ) x (z factor)
™~

t-th Hermite polynomial

A Product of two Gaussian functions |ab] is expanded exactly by Hermite
Gaussians |p].

(Cartecian) Gaussian Hermite Gaussian
» D,, |ed]=D, |a]
Jop = Deg[ab]cd] J,=Dylpld]

J,lab]=J,p]

ERI calculation in Hermite Gaussians space is faster than that in the
normal Gaussians.
Because of the communication cost we can'’t get each ERI [p|q] from GPU.

Copyright (C) 2012 X-Ability Co.,Ltd.

All rights reserved. H



X-Ability

HYBARTFTEYT4

I J-matrixD F = (V—AY)

Construct
shell-pair data

[ab], [p], D,

expand them
in terms of
primitive HGs

»

Sort |p] and |q]
for faster exit
of loops.

p]: [plp]*?
|9]: [alq]** D,

descending order

converted to J

Y

P9, D,

G

Accumulated Jp

Jp=2[p|a]Dy
q

1. Each thread
between each

pair of [p|q].

2. No Integral
symmetry to
avoid expensive
memory access.

Less than 10% of total cost

Copyright (C) 2012 X-Ability Co.,Ltd.
All rights reserved.
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% i ALES % (DFT)

Wave function of electron (orbital)

[—v2/2+veﬁwgi@

Kinetic Coulomb potential from nuclear (Hcore) and
energy electron (J) + exchange-correlation potential

Hartree-Fock :
DFT :

Exchange correlation V|

_ core
FW_HW +JW+KW

. core
FW = HW +JW +V,,

= [ 2k (D) 1 (1) T (p(r), Vo(r))dr

Acceleration of J-matrix + Exchange Correlation

IS necessary.

Copyright (C) 2012 X-Ability Co.,Ltd.

All rights reserved.
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RAEIRD FixS

Exc =2 Wig(p(r), 7(r)),  7(r)=Vp(r)-Vp(r)

<Zk |ch|}(| > = ZWiZk (ri){az(ri) 20&(1;)

1 () + V() -V (n )}

Quadrature point r; and

: D '%%;ﬁ |
weights w; are generated. A
‘ Electron density p(r;), V p(r;)

on quadrature points

Eﬁ:’ ptotentiall (:? pV(ri)(r-) parallelization
quadrature point f;, g P p(1i) =2 D () 2 (1)
ey 98(n) kI
| | 6p
o(r) [0 V,. matrix:
g; = 2w, =V p(r)

vy matrix | Va =2 im0V m)]n r)

G |

|
Copyright (C) 2012 X-Ability Co.,Ltd.
All rights reserved.
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DFT INZE [GPU]

Paclitaxel(C,,H.,NO_,), 3-21G
GAMESS 929.407
This work 305.709
Paclitaxel(C,,H.,NO_,), 6-31G

GAMESS 1296.509 : -2927.4589680121
This work 370.807 -2927.4589838167

-2912.2041896614
-2912.2041830108

Valinomycin(C. ,H,,N,O,,), 3-21G

GAMESS 2186.225 -3772.6098820622
This work 651.099 -3772.6098692643
Valinomycin(C.,H,,N.O,), 6-31G

GAMESS 3010.225

this work 800.743

Copyright (C) 2012 X-Ability Co.,Ltd.
All rights reserved.

-3792.2248655337
-3792.2248881864
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DFTETHE D &Fif [GPU]
Valinomycin,BLYP/3-21G unit:sec

I I T

HF Fock Matrix 248.927 76.241 X 3.27
formation
DFT J matrix 619.465 2.529 X 244.94(>X)
formation
DFT exchange 972.364 218.387 X 4.45
correlatin matrix
formation
total 2186.225 651.099 x 3.36

MHO—TLTF N DAREETCBICHESINAE=H.AIVOFILD
GAMESS J-matrixH&ETHELY

Copyright (C) 2012 X-Ability Co.,Ltd.
All rights reserved.
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PRISMMD ZE 2% (1) [AVX]
* PRISM Algorithm

VERIZFEE T A5ET7ILI) X LD 1D0ne of
the fastest algorithms to evaluate ERIs.

v GaussianMERFHL TS

VENRTIZHELNVETE X Z > 7=ERIIZBoys B %K
[0]™ oc furm exp(-Tu)duZx 9 5, Biio1-5E
MERCHNEAEH=DRBERFRTEIRT S,
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PRISMMD 3E % (2) [AVX]

[ 0 ){m}

[ {' ]{m} ( 0 )(ITI)

ETOHME

(Integral A) = a * (Integral B)
+ b * (Integral C)

“AC)

lhralq)_i_ (rl

A RCHIERAE— LB (8

“A(bra|q)

EAEE=. bra/ketDiE Ha
[hralket}_é___ (bra|q] E)Oj[j Fﬁ*ﬁ \kﬁﬁqé?ﬂéo
SIMDiti F[{EIZRILVTULYS,

3 bra | ket )
[ bra | ket J&

( bra | ket |
Figure 2. The general PRISM from [0]™ to (bra|ket).

Gill and Pople(1991)
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== 34
PRISMMD 3E % (3) [AVX]
class double4d # operator overload
{
public:
double4& operator=(double d){
m d=_mm256 setl pd(d);
return *this;
}
double4 operator+(const double4& dd){
return double4(_mm256 _add pd( m_d, dd.m_d) );
}
// ... define other operators
__m256d m_d;

}
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Bt (XA)EGaussianttIZX APRISMDE LN
 Gaussian bty

What is it TNhEhDTz/)L4Df%bra/ket ETDHPRISMD“/SR” DY —AI—
EHEOTIOREBIZEST. # FEEBL. FREFNDETEXRRIC

EXZFHIERT B, XL TEBISE Y G BRA b
BRET D
Pros BERENLSOANINLTOEYHIZ  8DDIT/LADMHMNREEFICALES

BSESTHEREFSITET, h BEROICF vy 13RE#IT
DIJLADHRERIBFICIL—T T CEMNTES

G BIEMNTED
Cons Ty aZZANELBANDTRHAS aI—KRIEEBTIZEHY N1 FYIL

JOtyYmETIEAL, O/81 300-400MBDB=HH S
X705 5 LEhFMIZH&EEE
TE40Y,

Copyright (C) 2012 X-Ability Co.,Ltd.

All rights reserved. 20
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Hartree-FockD ETE#5R [AVX]
| mime[se] | Totalenergy[a.u] |

Paclitaxel, 3-21G

GAMESS 184.048 -2895.7814570171

This work 78.271 D -2895.7814570169
Paclitaxel, 6-31G

GAMESS 324.386 -2910.6633340322

This work 153.632 : -2910.6633340179
Valinomycin, 3-21G

GAMESS 476.829 -3750.9205018138

This work 155.481 : -3750.9205017267
Valinomycin, 6-31G

GAMESS 752.839 -3770.0595984968

this work 323.098 : -3770.0595984236

10-"hartree is enough accuracy. We replaced GAMESS ERI with XA PRISM.
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FMO(Fragment MO)D 3 |IE

Divide a molecule into N fragments

Ab initio for
large Insulators
(protein etc.)

Bottleneck

>

v
Generate initial density matrices for all fragments (monomers)
v
Prepare envirqnmentql electrogtatic p.otentials (ESP)
using previous density matrices
v
Solve Fock equations for all monomers F!C!=SICle!, for I=1 to N

re all monomer

ities conver :
YES

Prepare environmental electrostatic potentials for all
fragment pairs (dimers) using monomer densities

v

Solve Fock equations for all monomers F'C!' = S!Cle!, for 1I=2to N, J=1to I-1

v
Calculate total energy and properties of molecule




H\ ARty

IRIBEFERT O VILDEIERIE(ESP)

74?7“}‘/#8
e ERI J-matrix%E Jap = Z(ab‘@)Dcd
cd

cd: basis on [EETST Ak
« AUNDETZI/EBBEBDINSUVNENLZh 8
Conventional SCF (ERIIE T4 RV RF) (TELEED T/
EEH 4 X THZh (# of basis < 180).
FMOTERIIAR LRI TIEAELY
REHERTIv LB/
o J-matrix IERTOT S LDEFE

Copyright (C) 2012 X-Ability Co.,Ltd.
All rights reserved.
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FARETIL

A2 R1)> (PDBID:2HIU

Small Protein
44 amino acids

Copyright (C) 2012 X-Ability Co.,Ltd.
All rights reserved.
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OATLEH
(1) Intel Core i7-3930K @3.2GHz (6 core),
GTX580 x 2, 32GB, CUDA 4.0

(2) Intel Core i7-3930K @3.2GHz (6 core),
GTX580 x 4, 32GB, CUDA 4.0

(3) Intel Core i7-3930K @3.2GHz (6 core),
GTX680 x 2, 32GB, CUDA 4.0

+ Intel Composer XE 12.0 + MKL 10.3
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AR ODERIRILEF—ETE
| Tmeled |  TotalEnergy[au]

Original GAMESS 3279.944 -21635.4488652520
Our GPGPU work 790.527 -21635.4488649211

(1) Intel Core i17-3930K @3.2GHz (6 core) , GTX580 x 2, 32GB, CUDA 4.0
(2) Intel Core i17-3930K @3.2GHz (6 core), GTX580 x 4, 32GB, CUDA 4.0

(1) +(2)

- AATTZTARDERIRILE—DOITS—IL /S0
- BTI/BOIRILE—FIEFEZ—ELTLS

Copyright (C) 2012 X-Ability Co.,Ltd.
All rights reserved.
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FMO2-ESP and HF-SCF & {&:t&
| cAwess | Thswork |  speedup

ESP part(GPU)  2571.490  170.897 x 15.0
HF-SCF part(host)  708.454 619.630 x1.14
Total 3279.944 790.527 x4.15

(1) Intel Core i7-3930K @3.2GHz (6 core) , GTX580 x 2, 32GB, CUDA 4.0
(2) Intel Core i7-3930K @3.2GHz (6 core), GTX580 x 4, 32GB, CUDA 4.0
(1) +(2)

ESPOIRE(IEEIMERIYFTATEL
HFE-SCFI&A > A EYEHE (GPUIZ &L Direct SCF&LYIELDY)

Copyright (C) 2012 X-Ability Co.,Ltd.
All rights reserved.
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7 —FTIF v DLLE(FMO2 HF-SCF)

Original GAMESS 7026.264 -21635.4488652592

Our work [GTX580 x 2](1) 1670.931 -21635.4488649623

Our work [GTX680 x 2](3) 1708.522 -21635.4488649862

(1) Intel Core i7-3930K @3.2GHz (6 core) , GTX580 x 2, 32GB, CUDA 4.0
(3) Intel Core i7-3930K @3.2GHz (6 core) , GTX680 x 2, 32GB, CUDA 4.0

Copyright (C) 2012 X-Ability Co.,Ltd.
All rights reserved.
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FMO2 HF-SCF 6-31G* (d-orbital)

-w Total time [sec] | Total energy [a.u.]

Original 19915.745 25360.740 -21643.9995562825
Our GPGPU 1138.558 5730.080 -21643.9995557664
work

speedup x17.5 x 4.4

(3) Intel Core i7-3930K @3.2GHz (6 core) , GTX680 x 2, 32GB, CUDA 4.0

Copyright (C) 2012 X-Ability Co.,Ltd.
All rights reserved.
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FMO2 HF-Gradient 6-31G

-w Total time [sec] | Total energy [a.u.]

Original 13234.570 20222.516 -21635.4478224023
Our GPGPU 1497.256 7917.169 -21635.4478217928
work

speedup X 8.8 X 2.5

(3) Intel Core i7-3930K @3.2GHz (6 core) , GTX680 x 2, 32GB, CUDA 4.0

Copyright (C) 2012 X-Ability Co.,Ltd.

All rights reserved. 30
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FMO3 HF-SCF 6-31G

-w Total time [sec] | Total energy [a.u.]

Original 53898.693 72271.047 -21635.6075667898
Our GPGPU 2589.916 19302.927 -21635.6075665173
work

speedup x 20.8 X 3.7

(3) Intel Core i7-3930K @3.2GHz (6 core) , GTX680 x 2, 32GB, CUDA 4.0

FMOSIZZ IR A2 EBE TX 5

Copyright (C) 2012 X-Ability Co.,Ltd.

All rights reserved. sl
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FMO3 HF-SCF 6-31G*

-w Total time [sec] | Total energy [a.u.]

Original 201450.867 329469.507 -21644.1937717434
Our GPGPU 8055.506 84456.268 -21644.1937714115
work

speedup x 25.0 X 3.9

(3) Intel Core i7-3930K @3.2GHz (6 core) , GTX680 x 2, 32GB, CUDA 4.0

Copyright (C) 2012 X-Ability Co.,Ltd.

All rights reserved. 32
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INDA—I 2 XY T1)— Results & Discussion

Summary of Hartree-Fock x 3 by  DFT

J-matrix formation: x 245

performanc Vectorized PRISM Sl comel s s

e results FMO
ESP : x 8.8-20.8
Discussion FREMNT-I-GULVEE tC)ZG"FET“iﬂIWHHiE’E
Rk '

AV AERZFE SRR
GPUD B DERIEIRRHMELY

GPGPU is better regarding price performance ratio.

Copyright (C) 2012 X-Ability Co.,Ltd.

All rights reserved. 33
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GPGPU FMOMDZE &S

« GTX680(kepler) [£GTX580&Y > ZELVAS, .

— LORARBBRMILARYIIED T,
B THULVATRETE

SECUDAI T H A H

— GTX580 -> GTX680 clock x 2/3, core x 3, FLOPS x 2
s FFICEIMNEDTAVIMNDIEL ARILATUDERERNTETL

1ELN A7 EMBEIZE->TLNS,

—- EREMNMEVWCEEH-YI/OVIEIT EMNoT-)
XCUDA 5.0 Tl Vkepler DT> 2 JLIE G EHE 740 (4Y
 BBIKCUDA 5.0/Z/ YT B B)ELVSEZLH B,

e ESPOIEIFIFMODIRILF—BELULGradDEBLLM

ILERIZHZNNTLNS
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I~)LF—FKRE (ER) (b) MD/ER

* 2HA—F —BETRFORETHHEBTIL
—E'f%:jj'/f
e ermod http://sourceforge.net/p/ermod/wiki/Home/

— F370Y 7k (35 TGromacs, NAMD, Amber® H 77
(25T IEs)

— BEEERAEK. AF V&K 2L, BEIRIZE R EE
— RNV BEDERFEHAIRILT—EELEHEE
- BREUAVENLUTAV T IEBRBF LU HARE

&

Copyright (C) 2012 X-Ability Co.,Ltd.
All rights reserved.
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PRATED T E-I_ ﬁj I:l — /

T AMD 3 AR B (0 (2) e
solute + solvent k7 ar 5 n /A
S TR F—
(MD7H77A@W’G‘%J&\> EH;B;:}ZE ALl
M IEAMD AR % Po (€)
solvent only k7 e 7T A 28(&,1)

lllllllllll
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BE-RE-EARSFR
HMET HFIZEDETE
>$ﬁ ’Ei’%?’ \?‘HF;E];&’@

> B EEII*)I/iF— I Eféfoe

E%ﬁln+§§§:j5rf%5
TR F—

>

At D EE L
(BRI DD 5)

B Rk (s F5)
. — '

RN L) AR %
TR R & TR R & il 5
(A8ry) FfEkEEZ (25 HE

—

HHIRILT—HE~FTEIOREBLEBORRE

MDY ab—var&
Wk Gm OfE & 15
R B = R L &6 —

Au= OO kcal/mol

Ap = [ desp(e)- Fot(e)]

BFEOHH
Witz A
1Efife =

:J:Z /Vf%~/\7fﬁf'aéﬁj;ﬁ
25 e=V(y,x,))

?5’]0:
FHEATHE

1N %F‘Hﬁ*ﬁﬁ'f/ﬁﬂ%
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HYBARTFTEYT4

BhE oA BA% g(r)

/ | | L1 L1
3_ | | W| | | | | | i 1000_ J k B
] . £ £ ;
; — oo | g
2+ — OH b iﬁ 100 -
i - AT Bl B \1 80 - i
1- @%k ! ¥ 60- -
] - (BERDEDRS ) N 404 B Fh
] i “HV 20 & L
0 — T T T T T T T T ] S I\ - O+—+r—F7T—T—T T T T
0 . 10 JR DT & T ’
JF- T R EE v (A) 5y 2k % V¥ — ¢ (kcal/mol)
1g/cm3 - 25°CIZEI1T 5 1g/cm3 - 25°CIZEIT 5
KBNS Bk o DT 31 B
B2 A B () exp(-Elk,T) TRV F R
PEEELR ST O HhH TRV FX— 1R TTIE RO Al

Kirkwood, 1930454%;
AREIOTERE, 19700K BesE - BB O LR TlEWm (7 v T)



\A X-Ability IR —RRBRERDOBER
ATy 7 vay MEEICBT 5208 VR H = kL —
TRNX G (EART TR pumkToglel pldsapte))

5(e)= Y00 ~vlyex,) e

l//: ‘{fgg@@t% ! ,ﬁ = 102_ 10'2
X; © 17 B O O HEAR fh%"pj_? 10" "
V(y,X) : B — VAR 0 2 H FLAE 81 10
& 2R XL —fl (434 BIER o Afih) %1'5_ 10
KR 8

/ RUHE —ERIERERD o] o’
BeE (&) Z2YI/IL—J1k (5t8) 9 5 054 10

(T

L L L L T
0 5 ,A10

S
-5 5

Y . 0 10
2R R )L — g(kcal/lmolg

v EDQRIHEUTYL, ALRE —BEBEEFERZT
BOERE (BE) NBAEMBEIRILE—IC
RICEHTHKELSIRET NFDREZWLLEL = FEOEWVEE

V EDQEIERTUORIILEHBICHLTEIRTOER = st EXE—FMA L

VO BEBIVBESFHN, HKIT 2RELTIDDEDELTHRDNS

= NEEHE = 445 = S —FR-av/MM %
=> BRZE EESE = BERRK-ESaiE

v DFT(Z EAEZER) T ERER = R EE



)“a}gx‘;“t?glty TI)B7 e ZiZxdTsA57 R ME (1)
amino acid analog solute amino acid analog solute amino acid analog solute
Ala methane Val propane Leu ISo-butane
lle n-butane Ser methanol Thr ethanol
Phe toluene Tyr p-cresol Cys methanethiol
Met methyl ethyl sulfide Asn acetamide Glin propionamide
Trp 3-methylindole Hid 4-methylimidazole Hie 4-methylimidazole

free energy A of hydration (kcal/mol)

it
T

2.

4-

6-

. | W SEERE
B B X — ik

TANFX—FRIE

Ala Val Leu lle Phe Ser Thr Tyr Cys Met Asn
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solute: horse heart cytochrome ¢ (LIHRC), L
104 residues and heme, 1748 atoms

solvent: 20000 water molecules (TIP3P)
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pressure: lbar
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Winmostar

00 00 00 0 0 0 0
H 1.1 10 00 0 1 0 0
H 0.96 1101.7031 10 0 1 2 0

SFOE R B

Winmostar

=al0 ] 2600 2000

AM1 EF PRECISE GNORM=0.05 NOINTER GRAPHF

Winmostar

ATOM

CHEMICA

2

1260 debye

NUMBER ~ SYMBOL
(N

1 0
2 H
3 H

STEHGRDR

CARTESIAN COORDINATES

NO. ATOM
1 0

2 H

3 H

H: (AM1): M.J.S. DEWAR ET AL, J
0: (AM1): M.J.S. DEWAR ET AL,

1.10000
. 96000 * 101. 70310 *
X Y VA
. 0000 . 0000 . 0000
1.1000 . 0000 . 0000
-. 1947 . 9400 . 0000

7]N

nn nu NC

. AM. CHEM. SOC. 107 3902-3909 (1985)
J. AM. CHEM. SOC. 107 3902-3909 (1985)




\& X-Ability

JBRARFTEYT«

IHBE 5 DWinmostarD 45 E

1. B0
2. HE(FETIVY)

3. Gaussian, GAMESS,MOPAC % Jits
4.

D.

YV ILA—DFEEN (PC. Linuxt#)
Xt ity DY LN
(BEfEl. ~E&. iGN EE)




A

X-Ability

HYBARTEYT 4

Winmostar V3.808 S
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5 C 1.39504 1 120.0021 1 0.028 1 4 1 3
B C 1.395056 1 119.9933 1 0.028 1 3 1 4
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8 H 1.09967 1 119.998 1 179.972 1 4 1 3
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10 C 1.4938 1 120.0016 1 -0.0044 1 3 A 2
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16 H 1.09828 1 122.7184 1 179.9939 | 1871015
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1 Submit Job i ] 5
Mew | Copy | Rename| Delete| I

Hostname [19216207101 Guzue [PES =] (f: rsh port [72  timeout [E

loginD  Just  LocallD: 33000200 1 ey [E¥fomeRroeboutt Browse|

Passwd Test ﬂl S_Shl fdmin. made  rhost

Program |02 ;I IgDS ﬂl -=E+lrl'r : » 7 *nA
=z o B3 AR

Method
Stat—al Stat—sl stat | stat—Ol psalll ps | nodesl

sendsubl Lﬁdl ¥ Delete *chk  sendrun ‘
Iz | geub | run |
_eet | I *fohk SSH
_adel [ kil | bmerp]|
Quit |

sTREBR

- Linux? 53R 2 —
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TSUBAME
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vi script.sh
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Import
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Edit loglout)

Import

FormChk
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Import Cube
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GHDOSE=T—t
GHDOSS 29—t

=15 ZA™b LSy

Edit CHDOSS OutFile
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21 Submit Job
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=101 x|
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=ftp test OK!
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M o -q s128t24h -n 12 -R "span[ptile=12]
G S
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(5) MO, UV, Charge, Dipole, NMR[import]

11 Enerey Level Diag 10l =l
i Qi |Exce||rh SVIE
2 E o HOMO=32 |ﬂ ]
3 = -344.631881348 AU, after 3 1.a8760 req Gaussian MO Plot
4 T -344.532401842  AuU. after = hr B File(E)
5 = -344.532633273  A.U. after b1 0jers
E = -344,692783230 A, after gq 0. GeE2 E¥home¥cce¥winmos¥a-metst Jog
7 = -344.602822045 Bl after Eo 0oE001 HOMO=32(alpha)32(beta) MBASIS=101
3 = -344.632850238 & U, after 51 0. EE35 N~ saveCube
3 = -344,B82871850 Al after i 0.5349
10 J = -344.692879286 b, after 19 0Eja7 ¥ Mesh [~ Gontour Map
11 T = -344.632879721 Al after e 0. 4928 i%AR IIDJ]
47 0.4436 MO
48 0.42713 i
45 0.3345 _—
44 0.3776
41 0.3533 MNumber of MO |32 “’ el
42 0. 3582 Iza. Level 003 Fointz |50
41 0.3511 =
a0 0.3378 _ Sealefi 5
33 0.3245
38 0.3106
3 0.2316 YEMLD  Quit
3% 0.2603 ‘ [ERTT [ ]
35 02081 =&, F-min 171745 -. 170808
— 0.1497
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O0O0COCO000 o0 aaaR _|
-metst log MO #32 izoval=003 10l =l
File View Help

F =101 x|

1 I_ 11
" once % rew T round
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