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BA#E (BHEXF)

13:30 - 14:10 . .
TR FROILERT VYT Ialb—ay)
SHEZ (F#BKF)

14:10 - 14:50 (D FoIalL—2a3 eI RFA*A—20TDRMEIZKDERSF

14:50 - 15:10 AR

HHEAR (FBILEHRA

15:10 — 15:50 _
LT AREICKHEAE - REHSBEHIRIILY—FHE]
BRE Z (BEXZ)

15:50 — 16:30

NRAZRD THz E X VFNARY MLOBERARICEADLLIRERKERE]
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12 § 20 B (£)

ANTEE (REXF)

8:45 - 9:25 VEMEMEPORFOEHBERE  BMERODEFREEAERX (HEOM) &
ZRITAH]
BHFH (5 FHRZEHE)

9:25 - 10:05 (P FRAFELIaAL—23VI&kdMFVBEERFTOE/LA—RD

AR - PMRA DX LD

FRHEBAGA (RILXF)

10:05 - 10:45 _
FEAEFREOEE & HEEEMRIAYT SRS FRE

10:45 - 11:05 Az

HpFEE (LX)

11:05 — 11:45
k. k. SHEKMYORTE N & 2]

i & (BHEXF)

11:45 - 12:25 ) N
[2RFAFHNEHEOEN FRAE~DERM.
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Internet (Hosts with 1Pv4 adress assigned to Japan or allowed hosts)

[NEC LX 406Rh-2]

CPU: Intel Xeon Gold 6148
320 core (40 core / node)

Memory: 192GiB / node

Edit / transfer files

Run GUI application

Run "RCCS" commands

Development environment

Debug environment

CPU: Intel Xeon Gold 6136
(12 core x 2 = 24 core)

GPU: Nvidia Tesla V100 x 1

Memory: 192GiB / node

m CPU: Intel Xeon Gold 5120

(14 core)
GPU: Nvidia Tesla P100 x 2
Memory: 48GiB / node

Debug environment for GPU

Storage area

[NEC LX 406Rh-2]
CPU: Intel Xeon Gold 6148
31760 core (40 core / node)
Memory: 192GIiB / node
(4.40 GIiB / core)
Queue: PN (small)

| cenfoor-026

[NEC LX 110Rh-1]
CPU: Intel Xeon Gold 6148

Memory: 768GiB / node
(18.8GiB / core)

[NEC LX 110Rh-1]
CPU: Intel Xeon Gold 6154
5724 core (36 core / node)
Memory: 192GiB / node
(4.88 GiB / core)
Queue: PN (core)

1040 core (40 core / node)

Queue: PN(large, small)

[NEC LX 108Th-4G]
CPU: Intel Xeon Gold 6136
2304 core (24 core / node)
GPU: Nvidia Tesla P100
192 GPU (2-4 GPU / node)
Nvidia Tesla V100
20 GPU (4-8 GPU / node)
Memory: 192GiB / node
(7.33GiB / core)
Queue: PN (core, gpu, gpup, gpuv)




INETEGES TV Iab—F VAT LEEERD TV Iab—F VAT LD RMIEST2 Y AT L
ERAELTC, HilmemtEEn v a2 —2 AT AL LT20174 10 HICEMAZBBLE Lz, EE—
NE LTCNEC# 2 J—X (LX 406Rh-2, LX 110Rh-1, LX 108Th-4G @ 3 f§ff) . 7> h= R¥— 3¢
L T NEC % LX 406Rh-2, #MifEE T « A7 % & LC DDN 8 SFA14KXE & Z D H| 7 7 A )V AT LD
DDN ExaScaler (Lustre), - > % — =% 27 K ® Intel Omni Path (100Gbps)/3 & A S LTV E 9,

P100 Z## L7= GPU T 7 ) r— a VEEHAO 7oy by R ——F, HREBEMEY S ¥ — ThE
FEHELCOET,

NEC LX U — X DER



3.2. X1 —#m

il R ] e

B CHIBR S E T, BOZIZZ Vv —TRIREZEMT 52 & 03H 0 £3,

s EFAELSFIAFRLF 11—

e T — 7 ELTHIBR TN—T%7 3 v MR
sz | TR Ly 12 7 OB [ =W I
(jobtype #1)| / — K EEY=t . B EE | a7
GPU %«
PN cenf | 18.8GB/=7 =10 /=1
(large) ’ (40~400 = 7)
PN ccnn 1~32 /— K
(small) | cenf | +4COB/ZT (40~1280 = 7)
300 5 ALLE | 4000/48 1300 5Lk | 4000
PN 100 7500 F | 2560/32 1100 J5500 | 2560
celx (coro) zz; 4.8GB/= T 1~36 =27 30 T ALLE | 160020 |30 5Lk | 1600
10 TALLE | 960112 |10 7740 - 960
10 J5 mA il 320/8 10 J3 BT 320
PN 1~48GPU
(gpu.gpup) 1~12 =27 /GPU
ccea 73GB/=2 7T
PN 1~8GPU
(gpuv) 1~3 = 7/GPU

Va7 ORKIEMIZ, BMA LT T UAETTT, HEL, 1HMEBZ DY a TREITTE LA/
N FEUNDEC - G a

526 / — RFIE THY 3 7L, [7— OmniPath 7 /L — 7N SN ER ) — R CEITERE T,

57— RU EDY a7 %FITAHREZR conn / — RERIZ 526 T,

T a T ORKEERNS 1 AUTFOY 2 784 7 small DY 5 7%, HE / — K conf TEITSNHHBANH
D EJ,

T a T ORKIEHEIN 3 HELTF TER I 7N 6-12 DY 2 7 X A 7 core DY 2 7, ¥/ — K ccca T
FITSNLHERHY £7,

Va7 H A7 core, gpu, gpup, gpuv DY 3 T oY a 7L ) — REAELET,

% 7 — ReecalZIZGPU & LTPI00 25 L TV DHH D E VIO 2 L TV EH LD ERH Y £,
P100 ZFIH T 25E121E gpup &, V100 ZFIHT 555101% gpuv ZfEET HLERH Y £7, gpu &

BT LA P00 0 VIO0 D E B EnE R+« 2 2 &2 £97,
> T—THIRE T B R BB A A E AT A,
e AlLREBENAVEL X1 —
o 1Ya7Hin . .
VAT | Fa—4h | HIBRERH] AEY— - 7 J— R
celx BAFIA | 7 AMEAL | 4.4GB/=2 7 IR R Al Enzari

> R ]

(T, BEERFE THIRS N E T,




3.3. Fa1—FZH¥

KEOM IR T, ey 7 MREZ L
& o THRIY RERWY £, K7 V—7

FHEA,

WE ST AT AR E

EEID B THRER

IZ CPU SENE VM CTCHNET, CPU ZfEH Z LI
Y s a iz CRHREEZRIH T 2 LT

INTWD CPU F = — %% L& GPU F = — i L v R BN FT,

VAT A

CPU & = — &%

GPU &% = —1%3%

ceclx

(jobtype=large)

42/ (F/(/ — F*HERED))

celx

(jobtype=small)

28 / (JE/(/ — R*EER))

celx

(jobtype=core)

1.0 / (F/(= 7 *B5[E))

I
- 1.0/ (A5/(= 7 *H5 ) 10/ (5/(GPU*KE )
(jobtype=gpu, gpup)
I
o 1.0/ (f/(2 7 *BER)) 15 / (AAGPU*EEED))

(jobtype=gpuv)

> SEHRLERD ccfep, cegpuy (% CPU FERE T CPU S v EF, (cegpuv 1% 2019/7

CRRMBIBA A7)

> DEELERD cegpul, cegpu2, cegpup Tl CPU MHANHE SAVEH A, (cogpul, cogpu2 1% 2019/10 (2245

ik, DY

> o 2T A%, Bl

Z cegpup & ZABH)

EEFfE T CPU REATHBE S ET,
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FATIZV T T T AHEE FRT e 7T L0ES LUTBREET R 7T LOWR - BRLEWINDTZHT
fThnl=7n 77 LABFEHRFEICESWT, CPU K, 77 A VERR EOFEEFRZRZ LT 2RbvIZ, 7
A7 7V Tl T hDVOEDELTY T MY =T 2 X —CETARERERNTBRE L, — 22— —zmiT
TABTHHEDOTYT, ZOMIZ, A= — XU —IZV T T 2T DAL A M= MHEEZEHELIZY, B
H—RRERA AN IMEEEZFEB LTV Lo Db, 9477070785 L TARLTHVET,

A Hl NE

ABINIT A package for material science within density functional theory, using a plane wave basis set
and pseudopotentials.

AMBER A package of molecular simulation programs.

AutoDock Suite of automated docking tools.

CP2K A quantum chemistry and solid state physics software package.

CRYSTAL General-purpose programs for the study of crystalline solids.

DIRAC Computes molecular properties using relativistic quantum chemical methods (named after P. A.
M. Dirac).

GAMESS General atomic and molecular electronic structure system.

Gaussian Ab initio molecular orbital calculations.

GENESIS Molecular dynamics and modeling software for bimolecular systems such as proteins, lipids,
glycans, and their complexes.

GROMACS Fast, Free and Flexible MD

GRRM Automated Exploration of Reaction Pathways.

LAMMPS Large-scale Atomic/Molecular Massively Parallel Simulator.

Molpro A complete system of ab initio programs.

NAMD A scalable molecular dynamics program.

NBO/NBOView | Discovery tool for chemical insights from complex wave functions.

NTChem A comprehensive new software of ab initio quantum chemistry made in AICS from scratch.

NWChem Computational chemistry tools that are scalable both in their ability to treat large scientific
computational chemistry problems

OpenMolcas Quantum chemistry software

ORCA An ab initio quantum chemistry program package

PSI4 An open-source suite of ab initio quantum chemistry programs designed for efficient, high-
accuracy simulations of a variety of molecular properties.

Quantum An integrated suite of Open-Source computer codes for electronic-structure calculations and

ESPRESSO materials modeling at the nanoscale.

Reaction Plus Program to obtain the transition state and reaction path along the user’s expected reaction
mechanism.

SIESTA Efficient electronic structure calculations and ab initio molecular dynamics simulations of
molecules and solids

SMASH Scalable Molecular Analysis Solver for High performance computing systems

TURBOMOLE | One of the fastest programs for standard quantum chemical applications.

GaussView A viewer for Gaussian

Luscus A portable GUI for Molcas and other chemical software

Molden A visualization program of molecular and structure.

VMD Molecular graphics viewer




Nor—7arsm4 NR—Dgy Yevay | AR
ABINIT 8.8.3 © (2018/7/10)
Amber 18 bugfix 16 O (2019/9/10)*
18 bugfix 12 | © (2019/2/14)*
18 bugfix 11 | O (2019/2/14)*
18 buglix 1 O (2018/6/4)*
16 bugfix 15 | O (2018/7/25)*
16 bugfix 10 | O (2017/10/01)*
14 bugfix 11 | O (2015/7/21)
12 bugfix 21 | O (2013/12/10)
CP2K 7.1.0 O (2020/2/27)*
6.1.0 O (2018/11/22)*
CRYSTAL 17 1.0.2 O (2020/1/27)
14 1.0.4 O (2016/5/11)
DIRAC 18.0 O (2019/5/14)
GAMESS 2019 Sep30 O (2019/12/13)
2018 Sep30 © (2018/11/9)
2018 Febl4 O (2018/3/19)
2017 Nov11l O (2017/12/15)
2017 Apr20 O (2017/10/1)
Gaussian 16 C.01 O (2019/8/2)
16 B.01 © (2018/3/12)*
16 A.03 O (2017/2/13)
09 E.0l © (2015/12/24)
09 D.01 O (2013/7/25)
09 C.01 O (2012/2/1)
09 B.01 O (2012/2/7)
GENESIS 1.4.0 O (2019/11/21)*
1.3.0 O (2018/9/4)*
1.1.6 O (2017/12/13)*
1.1.5 O (2017/8/4)
GROMACS 2019.4 O (2019/10/8)*
2019.2 O (2019/4/18)*
2018.8 O (2019/10/8)™
2018.7 O (2019/7/19)*
2018.6 © (2019/3/21)*
2018.3 O (2018/9/4)*
2018.1 O (2018/4/17)
2016.6 O (2019/2/22)*
2016.5 O (2018/4/17)*
2016.4 O (2017/10/01)*
2016.3 O (2017/3/16)*
2016.1 O (2017/2/2)*
5.1.5 O (2018/4/17)*
5.1.4 O (2018/1/19)*
4.5.5 O (2012/6/12)*
GRRM 14 © (2015/7/29)
11 O (2012/9/26)
LAMMPS Taugl9 O (2019/11/14)*
22Augl8 © (2018/11/6)*
16Marl8 O (2018/5/10)*
Molpro 2019.2.3 O (2019/12/10)
2019.1.2 O (2019/4/16)




2018.2 © (2018/12/20)
2015.1 33 O (2018/6/12)
2015.1 27 O (2017/12/14)
2015.1 19 O (2017/10/1)
2012.1 37 O (2016/4/19)
NAMD 2.13 © (2018/12/71)*
2.11 O (2017/10/1)*
NBO 7.0 7 O (2020/1/6)
7.0 2 © (2019/1/23)
6.0 18 © (2018/3/16)
6.0 16 O (2018/2/6)
NTChem 2013.5.0 © (2015/4/20)
NWChem 6.8 © (2018/1/22)
OpenMolcas (2019/6/4) © (2019/6/7)
PSI4 1.1 © (2018/1/12)
Quantum ESPRESSO 6.3 © (2018/12/17)
6.1 O (2017/9/14)
5.4 O (2018/12/17)
5.1.2 O (2015/4/8)
ReactionPlus 1.0 © (2018/1/22)
SIESTA 4.0.2 © (2019/3/14)
3.1 O (2012/8/16)
SMASH 2.2.0 O (2017/5/16)
TURBOMOLE 7.4.1 O (2020/3/2)
7.4 O (2019/8/20)
7.3 © (2018/7/23)
7.2.1 O (2017/12/12)
7.2 O (2017/8/4)
PA-) N—gy Jvvay | EAH
GaussView 6.1.1 O (2019/10/29)
6.0.16 © (2017/2/2)
5.0.9 © (2013/3/13)
Luscus 0.8.6 © (2019/6/10)
Molden 5.7 © (2016/11/22)
NBOView2 2 © (2018/2/6)
VMD 1.9.3 © (2018/2/19)

©@: A VA F—ILiEIr, gl6 DX D RBIANERESIN TN D,
O A v A h—/LiH, 216203 DL I IIEETHNLENRD S,
Yot GPU RS HE STV D,
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5. 20194 &

51 FABRBEIODIIMSLIUTIRAER

AEEEHRESIUFAER

I FH 45 By FIFH X 5y savas | =P CPUA
Fi i = e ES
a5 233 930 273,916,057 242,849,813 185,969,220
VAR e -
PN 13 44 43,961,216 43,961,216 30,751,890
s I 1 2 30,000 30,000 33,844
AP —
Bila) 4 6 729,000 729,000 331,049
s R 2 2 1,990,000 1,950,000 1,687,334
BT -
Gila! 1 1 30,000 30,000 2,150
FHEVE RN A N 3 S R R 14 63 42,110,000 42,110,000 21,747,210
(R 268 1,048 362,766,273 331,660,029 240,522,697
52 BAFERSIVETEHMZEIKRT
EH | AR K Y AT SRR
Type-NF * Type-NN * Type-CC * Type-CA *
201944 A 434,568 664 100 664 100 664 100 664 100
5H 481,385 734 100 734 100 734 99 734 100
61 470,443 710 100 710 100 710 100 710 100
7H 431,215 575 100 575 100 575 100 575 100
8 A 520,218 703 100 703 100 703 100 703 100
9H 495,971 710 98 710 100 710 100 710 100
104 468,740 699 99 699 100 699 100 698 100
114 462,143 720 95 720 95 720 95 720 95
12H 479,685 734 95 734 95 734 95 734 95
202041 H 470,586 734 100 734 100 734 99 734 100
2H 443,687 686 99 686 100 686 100 686 100
3H 448,206 734 99 734 99 733 99 730 99
a 0§ 5,606,847 8,403 99 8,403 99 8,402 99 8,398 99
¥ooxE, FHEEBEEE ) - FHRERBEERERE - CREREM (BAE) — THIRSFRRE) T,

_11_




5.3

TR AR

5.3.1 CPU{# FAR:RS

A CPUfE A IR i) GPUfE I FR¢
U4 Type-NF * Type-NN * Type-CC * Type-CA * Type-CA *
201944 H 565208 | 82| 18,229,090 | 86 2,684,183 | 71 694,487 | 45 90,195 | 71
5H 641,942 | 84| 21397422| 92 3,108,790 | 74 1,065,793 | 63 107,114 | 76
6 640,454 | 87| 20,758,544 | 92 2,837,033 | 70 1,019.428 | 62 97,927 | 72
7H 533,434 | 89| 17,157,607 | 94 2,528,061 | 77 763,437 | 58 81,970 | 74
8H 707,487 | 97| 21,930,979 | 98 3,203,506 | 80 978,334 | 60 91,014 | 67
9H 712,454 | 96| 21,612,023 | 96 3,119,194 | 77 1,070,947 | 65 122,819 | 90
104 607,852 | 84| 20,370,850 | 92 3,105,667 | 78 1,000,223 | 62 111,686 | 83
114 636,595 | 85| 21,523,635| 94 3,535,032 | 86 780,979 | 47 136,492 | 99
127 701,654 | 92| 22,289,904 | 96 3,888,918 | 93 999,410 | 59 115,640 | 82
202041 H 673,789 | 88| 21,009,117 | 90 3,865,942 | 92 1,006,594 | 60 122,080 | 87
2H 677,660 | 95| 20,208,642 | 93 3,259,427 | 83 855,874 | 54 111,887 | 85
3A 677,403 | 89| 18,952,129 | 81 2,815,645 | 67 451,476 | 27 88,875 | 63
& & 7,775932 | 89| 245439945| 92| 37,951,397 79| 10,686,982 | 55 1,277,699 | 79
% CPUR§H], GPURF[H] oD HLALIXRF[H]I T,
¥ xE, ~I/LTCPUDFHEMEIZISIT 5 1CPUY 72 » OO CPURREIR (%) T,
532 /\yFTITINEHH
A H Ny F Vg TALER K
v U Type-NF Type-NN Type-CC Type-CA & &
2019454 A 554 11,713 67,294 8,392 87,953
5H 1,717 12,076 315,157 15,736 344,686
6 679 13,300 362,981 12,114 389,074
7H 650 12,495 64,237 16,174 93,556
8H 540 12,428 111,125 20,623 144,716
9A 568 9,457 64,222 19,452 93,699
104 921 12,954 187,048 19,354 220,277
114 1,262 21,461 990,739 24,496 1,037,958
124 712 15,933 694,264 51,124 762,033
20204E1 A 565 48,408 522,756 39,858 611,587
2H 355 11,503 1,294,898 301,066 1,607,822
3A 1,522 28,951 58,359 12,638 101,470
& 3 10,045 210,679 4,733,080 541,027 5,494,831

_12_




5.4 95X BICPU{E FAREHE

PN large PN small PN core PN gpu Queue #&t ETC e
201944 A 525483:00:40| 18268815:18:40 2800509:33:21 578161:03:08| 22172968:55:49 0:00:00f 22172968:55:49
5H 515741:11:20 21523622:20:40 3260979:12:22 913604:04:30| 26213946:48:52 0:00:00f 26213946:48:52
64 583970:10:40| 20815028:39:20 2991491:07:30 864969:18:24| 25255459:15:54 0:00:00 25255459:15:54
7H 478718:25:20( 17212322:40:00 2690522:41:17 600975:11:47| 20982538:58:24 0:00:00f 20982538:58:24
8H 690622:44:40( 21947842:57:20 3538213:20:38 643626:36:37| 26820305:39:15 0:00:00f 26820305:39:15
9H 658490:29:20| 21665987:16:00 3395458:26:33 794682:35:12| 26514618:47:05 0:00:00f 26514618:47:05
10H 516410:20:40| 20462291:35:20 3521692:43:46 584196:28:24| 25084591:08:10 0:00:00f 25084591:08:10
114 463369:26:001 21696861:21:20 3712396:51:56 603613:28:19| 26476241:07:35 0:00:00( 26476241:07:35
12H 626889:22:40( 22364668:43:20 4401012:41:43 487315:22:10 27879886:09:53 0:00:00{ 27879886:09:53
202041 H 637807:02:40| 21045099:45:20 4122627:06:41 749908:43:03| 26555442:37:44 0:00:00 26555442:37:44
2H 658679:24:00( 20227622:31:20 3642078:20:26 473222:06:37| 25001602:22:23 0:00:00f 25001602:22:23
3H 648344:45:20| 18981187:26:40 2903659:09:01 363462:14:50| 22896653:35:51 0:00:00f 22896653:35:51
45 7004526:23:20( 246211350:35:20 40980641:15:14 7657737:13:01| 301854255:26:55 0:00:00( 301854255:26:55

55 SRR TUIRH-2

PN large PN small PN core PN gpu & 5
201944 H 333 11,934 72,414 3272 87,953
57 1,115 12,678 325,946 4,947 344,686
6/] 519 13,460 371,544 3,551 389,074
7H 307 12,838 67,770 12,641 93,556
8/ 386 12,582 124,473 7,275 144,716
9 244 9,781 70,344 13,330 93,699
101 458 13,417 196,037 10,365 220,277
11 463 22,260 995,145 20,090 1,037,958
121 224 16,421 714,858 30,530 762,033
202041 11 294 48,679 534,412 28,202 611,587
2f 209 11,649 1,577,462 18,502 1,607,822
3A 468 30,005 60,897 10,100 101,470
o F 5,020 215,704 5,111,302 162,805 5,494,831
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54%4 (2019)
(2019)
CPU x %38 B ]
(2018)
0% 20% 40% 60% 80% 100%
W gaussian M gromacs mgemb Misc(<pt8>) M Ilammps M dcdftbmd
® namd B nwchem m vasp B gamess H modylas H amber
I FreeFlex " cp2k [ genesis espresso W turbomole 1 pimd
W Misc(<auv>) M crystal m [Misc]
LY &
TIVr—a AL EGPUN—R)
4%k (2019)
(2019)
GPU x #2318 B ]
(2018)
0% 20% 40% 60% 80% 100%
= amber Il gromacs = namd Misc(<aty>)
m Misc(<bip>) 1 lammps M gaussian B Misc(<bhu>)
B Misc(<asj>) M 3drism m [Misc]
it 51| B FE 5l D He 3
4%k (2019)
[ Single
" Thread
(2019) = MPI
CPU x %18 FFE * Hybrid

(2018)

0% 20% 40% 60% 80% 100%
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= >2048
m513-2048
m257-512
© 129-256
m65-128
m33-64
m17-32
m9-16
m5-8
m3-4

0% 20% 40% 60% 80% 100% m2

1% a 7 DEITHR RIS s 2 dnys

0 14-21 days
I 7-14 days
' 4-7 days
m 2-4 days
= 1-2 days
m 12 hours-1 day
m 6-12 hours
m 3-6 hours

0% 20% 40% 60% 80% 100% ™<3hours

% (2019) |

(2019) 4%
CPU x #% 168 F5 e

(2018)

%5 (2019)

(2019)
CPU x #2185

(2018)

Z7AERTLDERAEY -8

1192-768 GB
" 64-192 GB
m16-64 GB
14-16 GB
m1-4GB

H0-1GB
0% 20% 40% 60% 80% 100%

4%% (2019)

(2019) |
CPU x #3188 F5

(2018)

7477 V=77V r—vavofEREE

4%k (2019)
i Library
(2019) I User
CPU x #ZiB R
(2018)

0% 20% 40% 60% 80% 100%
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6.3 FIFAE#ECPUBRI D HER

19784R i 19794F 5 19804F % 198 14R 1 19824F 5 19834R 19844F i
M-180 M-180 M-200H M-200H M-200H M-200H M-200H
27 2 M-180 M-180 25 27 27
HEEY 2T A
G [ raey [ raey [ raey
iofx 5 A 3HHA AN 9 HMBEEA 200H A EL N EL N EL N EL N
PASDEVAN 63 176 192 183 198 199 207
BB #F K
B A Ma 48 70 69 91 94 102 110
[ I 107 254 325 330 375 426 446
& B 155 334 394 421 469 528 556
# @Jh - h 1,087 6,071 6,553 6,721 6,305 6,170 6,316
(FRE[H])
P Uﬁtgﬁzﬁﬁg? i (200HALHE) (200HALHE) (200HALHE) (200HALHE) (200HALHE) (200HALHE) (200HALHE)
Cl # 929 4,666 11,033 10,230 11,938 13,053 14,799
s o] 816 3,171 7,427 8,306 10,141 10,091 10,768
ﬁg%%g%%%’c 509 2,405 5,405 6,320 8,205 8,489 8,508
¥ a 7E D 41,521 155,980 183,840 214,847 239,771 236,519 226,727
IA4TTV TR TN
0 20 43 20 699 10 118
HHIR S
5 S AR 0 2 0 0 3 3 0
o & —{l R SCkd 0 24 93 118 190 185 202
19854F [ 198647 19874F 19884F- 19894F & 19904F 5 19914R 5
(~11H) M-680H M-680H M-680H M-680H M-680H M-680H
M-200H S-810/10 (~1/1) S-820/80 S-820/80 S-820/80 S-820/80
26 B S-810/10 B B B B
HEEY 2T A [ ey 27~)
17~) S-820/80
M-680H [
S-810/10
U R/ A A A A EL N EL N EL N
PASDEVAN 226 234 213 231 239 256 272
U I e
B A WMa 130 141 143 137 146 140 158
[ IS 464 496 520 515 544 593 623
& B 594 637 663 652 690 733 781
=3 @J‘: kg fil 6.016 6,368 6,444 6,091 5,694 6,768 6,749
(FRE[H])
CPUH#;Ei;g?iﬁﬂ%ﬁ (200H AL ) (200HA:HE / M-680HEHE) [ (M-680H AL 1{E) (M-680H ) (M-680H L) (M-680H ) (M-680H L)
i # 15,536 33,832/ 8,458 9,880 12,439 14,694 16,622 20,606
s o] 12,080 28,184 /7,046 7,978 10,418 12,347 14,626 17,846
"@{fﬁig%%%’c 12,770 20,092 /5,023 6,624 7,872 8,300 11,975 11,874
¥ a 7E D 274,431 289,915 278,956 278,104 253,418 2,955,038 346,987
4TIV TasT A
160 39 4 7 3 0 0
HHLR S
T S AL 1 0 1 0 0 0 0
o & — RSOk 206 237 223 211 218 248 229

al BRI HE (23T A FABED IO O HEBZF D EHE A,
b:CPURFH, ML & T4 7T VBRI, B X —RBHRANRET N TE2EAET,
:S-810, S-820DCPURFRIZDNTIE, AN T —§l] &7 kU] O Bl A2 F1 T,

diz o Z—afH RIS

_18_

WX E L TR —IZEH SN L DT,




19924FJ% 19934F )% 19944FJ1 19954 )% 19964F )% 19974F )% 19984F )1 19994 J1 2000474
M-680H M-680H M-680H(~111) SX-3/34R SX-3/34R SX-3/34R SX-3/34R SX-3/34R VPP5000
S-820/80 S-820/80(~12H) SX-3/34R HSP(1H ~) HSP HSP HSP (12J1 £7) SGI2800,0rigin3800
BFEA SX-3/34R(1 7 ~) HSP(1 ] ~) SP2(1 7 ~) SP2 SP2 SP2 SX-5 SX-5
AR AT A SP2(1H ~) HPC(9H ~) HPC HPC SP2 SP2
SR2201(11H ~) SR2201 HPC HPC
Origin2000(10 ] ~) SR2201
SX-53H~) Origin2000
W ofis R A [N A A A A LN A A
PAPEYAY 271 225 222 210 201 188 174 166 156
OR# K
ot Ma 143 127 139 129 139 126 138 125 101
ot s 661 589 601 597 574 609 566 539 534
& 3t 804 716 740 726 713 735 704 664 635
M-680HF 6,689 [i_ss0m3% 5,722|SX-3/34R 8,352|SX-3/34R 8,425|SX-3/34R  8,494[sx3-3/34R 8,579|SX3-3/34R 6,365| VPP5000 8,234
nise SX-3/34R 2,101[SX-3/34R 8,506|HSP 8,293|HSP 8,431|HSP 8,513[SX-5 8,587[SX-5 8,301 |SGI% 8,319
B n HSP 2,133[sP2 8,333|sP2 8,336|sP2 8,515|sp2 8,574|sp2 8,375[sX-5 8,496
() SP2 2,022 HPC 4,872|HPC 8,501|HPC 8,590|HPC 8,363[SP2 8,492
9H~) SR2201 3,561 [SR2201 8,694[SR2201 8,381|HPC 8,490
(11 ~) Origin2000 3,570 |Origin2000 8,380
Cpuﬁiﬁzg)ﬁﬁ s (M-680HJL ) (M-680HALifE) (M-680H KL #E) (HSPIEHE) (HSPLifE) (HSPJEHE) (HSPAEHE) (SP2 ThinJ&E) (SP2 ThinJ& )
# 2% 21,153 18,311 21,781 40,358 58,425 73,910 76,804 97,788 249,405
ES A 19,110 16,027 19,393 37,446 51,499 58,650 67,159 79,964 209,393
ﬁﬁﬁig%?m’c 12,491 16,306) 24,781 156,076 207,790 262,365 273,575 239,671 619,294
2 2 T B 297,638 227,650 107,194 84,102 70,308 51,738 45,173 40,697 58,685
TATIVTET TN 0 10 10 7 15 3 13 14 18
LR SR
F g AR 0 1 1 1 0 0 0 0 0
B — R SO 282 267 306 275 279 331 347 347 391
20014 20024 20034 20044 20054 20064 20074 20084 200942
VPP5000 VPP5000 VPP5000 VPP5000 VPP5000 VPP5000(5H % T) Altix4700 Altix4700 Altix4700
SGI2800,0rigin3800 | SGI2800,0rigin3800 | SGI2800,0rigin3800 | SGI2800,0rigin3800 | SGI2800,0rigin3800 | SGI2800,0rigin3800 PRIMEQUEST PRIMEQUEST PRIMEQUEST
SX-5 SX-5 SX-7 SX-7 SX-7 (5)1ET) SX-7(1H %) SR16000 SR16000
R 2T A SP2 SP2 TX-7 TX-7 TX-7 Altix4700(7H 725)|  TX-7(1H £7T)
HPC HPC PRIMEQUEST(7/ 72 5) | SR16000(3 7 75)
SX-7
TX-7
o K ;A N N N A N N N = A
PPN 148 144 119 154 132 141 145 152 171
OB E K
M MNa 100 104 89 83 30 40 44 59 49
oM 4 504 479 449 516 480 533 551 589 635
& 2 604 583 538 599 510 573 595 648 684
VPP5000 8,492 VPP5000 8,506 VPP5000 8,553 [ VPP5000 8,502 [ VPP5000 8,462 [VPP5000 1,402 | Altix4700 8,245 | Altix4700 8,087| Altix4700 8,319
SGI% 8,422|SGI% 8,324|SGI% 8,545|SGI% 8,496 |SGI% 8,492|SGI% 1,400 [privEQUEST 8,304 [privEquEST 8,486 |PrivEqUEST 8,536
B g o [SX-s 8,558[SX-5 8,391[SX-7 8,524[sX-7 8,451[sX-7 8,492 Altix4700 6,196[SX-7 7,098 [SR16000 8,261 [SR16000 8,454
(W) SP2 8,555|sp2 7,118[TX-7 8,525TX-7 8,489[TX-7 8,501 [privEQuEST 6,336 TX-7 7,088
HPC 8,555|HPC 8,386 SX-7 8,399
TX-7 8,398
CPUU%(EE{H i (SP2 ThinJE) (SP2 ThinJ&E) (TX-7H£4E) (TX-7H:E) (TX-7H:E) (TX-7H:4E) (TX-7H:E) (SR16000 ) (SR160004L#E)
i E 251,785 237,872 278,177 341,788 414,643 702,270 1,005,486 1,224,945 1,433,895
2 A 234,866 229,401 277,697 321,796 368,136 653,468 918,737 1,199,620 1,412,981
*@‘*Hﬂ( ;:;P éiﬁ%’c 678,128 2,030,643 1,785,877, 1,762,818 1,992,205 4,384,464 6,307,008 12,579,635 11,954,215
g IR 70,680 55,522 58,784 28,968 19,896 78,130 140,250 149,342 149,177
TATZV TS TN
4 15 5 4 4 21 18 22 20
e e R 0 0 0 0 0 0 0 0 0
2 — MR 302 302 281 284 205 214 188 186 196

aRENFIHE T T A RAVBED 2O D ERZED EE A,

biCPUKFRE., 3t b T4 7T VRS, o 2 —¥BiHN R T _RTEERET,
c:S-810, S—-820, SX-3. SX-5. SX-7. VPP5000DCPUBFRIC DWW TIE, A A T —HE &~ kBRI O Bt T,

diErH—%FEH LR

FITHSL

e LTy Z—IZiEH SN DT,
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A ERENFIRFICIET A RABEO - OEE L2 GO A,
b:CPUBR, 5t b T4 77 VRIS, o ¥ —E(BHAN R ET X CEEHET,
& —EERLIHRICESRXE LTy =g sz b O TT,
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20104 201 14EE 20124F 8 20134E 8 20144E 201548 201642 20174F
Altix4700 Altix4700(1 1 £C) | SR160002] £T) PRIMERGY PRIMERGY PRIMERGY PRIMERGY PRIMERGY (9] £7)
PRIMEQUEST PRIMEQUEST(1 ] £C) PRIMERGY UV2000 UV2000 UV2000 UV2000 UV2000(9H £T)
SR16000 SR16000 UV1000 PRIMEHPC FX10 PRIMEHPC FX10 PRIMEHPC FX10 PRIMEHPC FX10 PRIMEHPC FX10
HEH 2T A PRIMERGY (2/17°5)| PRIMEHPC FX10 NEC LX(10 ] 2°5)
UV10002 H725)
PRIMEHPC FX10
Q@AME)
Eods 5 K E N N N E.JIUN E.JIUN E.JIUN N E.JIUN
PAEPEYAY 170 190 213 204 214 235 234 236
OB F %
B Ma 49 43 49 39 63 46 50 45
o s 617 645 758 747 773 798 816 869
& 2t 666 688 807 786 836 844 866 914
Altix4700 8,513 | Altix4700 7,148 [sR16000 7,904 |[PRIMERGY 8,482 [PRIMERGY 8,561 [PRIMERGY 8,588 |[PRIMERGY 8,576 |PRIMERGY 4251
PRIMEQUEST 8,567 |PRIMEQUEST 7,180 |PRIMERGY 8,444 |uv2000 8,037 |uv2000 8,574 |uv2000 8,470 |uv2000 8,530|uv2000 4,262
B ) B R SR16000 8,576|SR16000 8,752|uvio00 8,338 |priverpe Fx10 7,875 |privenpe Fx10 8,547 |privenpe x10 8,600 |priverPC FX10 8,577 |PrivERPC FX10 8,519
(5 1) PRIMERGY 1,412 |praveiee o 8,558 NEC LX 4,200
UV1000 1,412
[PRIMEHPC FX10 1,428
CPUIR IFI 5§
(SR16000:4E) - - - - - - -
(R§F)
i F 1,712,430 1,738,115 8,007,910 13,388,725 14,299,976 176,636,204 251,118,128 264,312,932
2 A] 1,581,450 1,675,950 7,832,630 12,841,960 14,147,404 171,317,964 213,838,230 253,788,270
HEHCPURFRb
12,232,544 14,958,012 50,685,364 90,703,069 95,012,014 102,022,406 113,368,880 186,692,673
(R§F)
PERL 5: 10" 143,132 204,864 496,719 516,481 979,108 705,470 1,055,412 1,140,631
4TV ST A
15 22 21 9 24 36 29 32
LR B
T i N AR 0 0 1 0 0 0 0 0
5 — RO 193 231 257 260 253 210 253 328
20184F 20194/
PRIMEHPC FX10 NEC LX
9B ET)
NEC LX
AR 2T A
Eods 5 R N E.JIUN
FAPEPAN 3 248 268
R F %
B Ma 52 51
e 4 933 997
& 2t 985 1048
PRIMEHPC FX10 4,392|NEC LX 8,402
NEC LX 8,525
B g wy [
(R§F)
CPUIRFHIF JH i
(R§F) ) )
1 F 307,426,854 362,766,273
2 A] 292,639,800 331,660,029
HAEHCPURFRb
272,486,299 301,854,255
(R§Fi)
PERL 5: 1) 2,520,856 5,494,831
4TV T A
24 23
BB
T i R AR 0 0
s — R S 368 314




7. AR DIRIR EFFRETE (5 FRF)R—F2019 K YERE)

8-4 EHEMEMREtL 22—

FHERIEMIEE v 4 — 1%, 2000 FEOETEEEL V5 — 2 L EHERENIE Y v ¥ —~OMBSGHIC L D vy,
PEROLERAAICMZ T, i, HEmOMREEONIE, 2512, MRoOBORM, v M7 -7 EBOIER, AM
BHAEICMY ATV S, 2019 FEEIZBVTY, KtRA—/X—a Ea—y 70Ty PR, v PT—2 8
HELRELIILO L LkA GBI B L Cnd, Eit78Y 27 MIOWTIEZNENDHIZFELL, 22T
(EIEFA BT 2 IHE A HLIS, FRICEE OB IOV TR,

20194 12 ABEO L FF Y — C 2 2170 TV AETHE Y A7 AOMEERT . KT AT 41, [HER [BE#
BFYIalb—=F] L [RERSTYIaL =] 02 AT ap SR SN TEA, 2017 4 10 H OEHLIEE [5
WHD T I2b =8 ] D1V AT LA LR, A I2L—F T, WIRbEFLE SFyIalb—Tar,
EAET 7% EORFAAOSHARFHERIIER ) 270 ORRESYS 51359 ) TH L, 2—HF—% 41 FOPC 7
7 A CIIATRE L KRBURET R 2 EITTE 1T HT o

FHERES T I 2L =41, FELTHABEREOLX V) —ATHRESND 1077 / — FOR_E AT RS T34
W 725 Thl), &% — \ZFE—%D CPU (Intel Xeon) &£ 0S (Linux 3.10) &b &1, /NA F ) HIEEZ RS
— RGBS b, AT L&k L CRIEEERE 4.24 PFlops TR A E1) 58 222 TByte B CH 5o LX VY —AD
FTAVGERREL SHICECT25 4 THALBR SN TS, 121d TypeN EIER/ — FHEAOFIBERMIT 7 5 A
ZC, 24 GHz D7 Oy 7 JEEEEF240 27, 192GB AT VMR ) — K794 HE, AE)HEEE 768 GB IZH L L
722660575 PC T TAY THE, b9 12d TypeC LRI THAMOFHARERITZ 7 A% T, 330 GHzO 7 v
7 RN AEFFD 36 27,192GB AT/ — N 159 5 &, 24 I 712 GPGPU % 2 BIEH| L /-isA MR 2wt L7127 —
FOEMNERDLPC I TAY THD, A5 =427 ME, Omni-Path 7—F 727 F ¥ AL, &H%% 100 Gb/s TH
HEHELTBY, KEBRSTEI%ERE ) — R E200 00V a 7R EETETT LI LN TE L, TN PC
7 7 AZ1394PB DEEEFFOINIMRT 4 A7 2 dA L, Lustre 77 A VY AT A=fii L T 5,

N=FT 2T, FHENSFRFZOREEZT BN L)Y 7 M7 2 TIZOWTHEfiEIToTw
%o BTALEAEIZB W TIE, Gaussian 16, GAMESS, Molpro, Molcas, TURBOMOLE, 4 T8)JJ%5 % Tid,
Amber, NAMD, GROMACS 7% &84 Y A b=V ENTW5E, TNHE Mo FHEIIEED 13 mE HOTWw5D,

FEEAMMICE L TIE, 2019 FEIF 268 WFZE 7V — 71280, #%01,007 % (2020 4F 2 HHAE) 128 X SHME
MINLDY AT AZHEMIIHAL CwL, &F, EFEAAICBIT2HHEERSENMERICHY), o2 LIFEH
BEEZE L > 5 — 030 FRES IR HR ST IS BV Tl TEELR&EH o TB ), Fand 5t HkEIHR L
V7MY ITERBELTVWE I EERL T 5,

TR L ¥ 1k, EREREMO—DOL L TNESITONTWERA N [ HEFEE (77v 7y 7
202070227 F) IZBWTC KRR [H] ZHWCEMPICHY) M S0 B2 (EAE) 09 b,
ELWT /AT AL ET 7)) r— 2 a BISS [EARE (5) ZAVE—OBRRERAIN, 240 - I, F
HOFBMEAEHM ORI CBVTEELHEEHO Rz TnD, T2, [ [EAREE (7) kitRo@EEr Lz
BHBERET /S A A - S EREM B ORI, RA b [5R] BFWHRET 7)) r— 3 YRS [HHFNRE AR
P25 - VT R — VETEE E L 2R ORK |, BRI AME RO 3 Y v =3 T A O ESEE [FHEWHE
BHEEIMER T >V =27 4], uEEETOY 27 b <BFEMmEaFER > & L #EEZT>Twd, TR 520Kk
BESEHIEH R &N L7270y 27 PEZRL, £5H 33227 1 ICBIT 2 WHEIHOEmEANES S % 2000 HlAk
iR 2 HE L CRILRPEBAMEIITERT, WA AW IEIZET, BB A e TR 2 Je i 34k 7 ©

MR DB & FFREHE 335
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[RHEWERF A — 8 —a v ¥a—FHEHE (SCCMS) ] ZEE L THY, 2019FEIINSETad c s MZay
Ya— &R0 20% i) #8M - HHLTwb, 612, N—=F V7 FTORBLINIS, FEHIREE X
DCIMERICE LT, A=N—a v ¥a—F T =2 a vy 7 [EHROME Wk 514 FI 7R L2009 14 05—
A7 =NV HEIRETALFEAZ = V] L [HEI3AGTYIal—Ya vy A7 — VP LIsHE T—] 2B L 72,

2019 /& DR 7 LIERK

EMERE ST 3 2 L — % ¥ AT A 4.24 PFlops
7 T A5 EEH — N TypeN
I HARESR LX 2U-Twin2 4 —/\ 406Rh-2
OS : Linux
I7H 31,760 27 (40 27 X 794 / — K) 2.4 GHz
KRPRSHTERE 1 2,439 TFlops (3,072 GFlops X 794 / — )
ATV %= 152TB (192GB X 794 / — F)
7 T R F @B — N TypeNF (£ € 1) 5#fL)
I © HAR®ES LX 1U ¥ — /3 110Rh-1
OS : Linux
I7H 1,040 27 (4037 X 26 /—F) 24GHz
e ?A'I'ét“b © 79 TFlops (3,072 GFlops X 26 / — )
MAEYHE 19TB (768 GB x 26 / — F)
7 T R & EE Y — N TypeC

B - HARES LX 1U % —/3¥ 110Rh-1
OS ! Linux
a7 572437 (36 27 X 159 / — F) 3.0 GHz
KBRERVERE ¢ 549 TFlops (3,456 GFlops X 159 / — F)
MAE)ER 30TB (192GB x 159 / — F)
7 T AL ERT — /N TypeCA (HHEEREEAL)
% : HARES LX 4U-GPU ¥ — /3 108Th-4G
OS ! Linux
78235237 (2437 %98 /—1F) 3.0GHz
SPREAIERE © 226 TFlops (2,304 GFlops X 98 / — F) +944 TFlops (NVIDIA Tesla P100 X 192, V100 X 20)

ES

<
e

e %‘)ﬁi ©19TB (192GB x 98 / — F)
MEBRERT 4 A 7 %

H1% : DDN SFA14KX

WT 4 A7 %HE 94PB
EE sy b — o 2R

#IF © Intel Omni-Path Architecture 100Gbps
Jay by RH—N

BI% © HARES LX 2U-Twin2 ¥ —/\ 406Rh-2
OS ! Linux

MAEVERE1,536GB (192GB X 8 / — )
MER Y 7 A%

A% © HARES Express5800/R120g-1M

OS ! Linux

¥AE%E D 1,024GB (64GB X 16 / — F)

&

336 WAZEREERDIRIR & AT L EHEH
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