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HHFEELIF = (A N—Fa)F71] 2L, YA —kFa) 70 280 THMNE
RHEBEANEDEIS> B THRAEL, TOEMTEARIENPEITVDZOMNIDOWT, KEDFR
X)) T HBEWEL Y A—DHE, BOECIRENSHEI U X)) 71 HMIENHEHZ
I, 50 /0% L 72,

F7/2. 2021 FE A2 R —AIZIZRFHBEME LY I SV TEENY A N—tFa) 51 260U
Jro ZOHWBTREINVAAVZESTAVE A=AV AT LARORY NI =2V AT AZHEL .
YA N—BEIZE > TY AT LIIFEENFRET D FH 2 EERMIZER, 2021 FEEIXILV Y =T f#
MreMEsstET A MZDOWT DR LTV, TNTN 24 ZB0%ZH L 72,

5 CERT EIFTHE: 2019 FE & V&R CERT IZ[AIT THE 7075 A0 27> T\W5b, SFE
&, 2019 EEIZ T 72 YA N—IRE T L/BGEID 72 O DERFAT | & TH A )N —BC8E 5 Bh/F5 1
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Tkt ¥ 20 7 1 WE7elk

DEODRETFTHEL ) A7 2lAaGbE-iEREEZ 8H4H, 8§ H6 HIZfFW., T 20
%, 21 BDBMMH > 72, F72, 2020 FEEITfTo 72 [V A N—EFBEH/BHID 72D IV
T RN, B A N BRI S ONTEREERAN L & T A N—EFBHBED DDA > T M
J51 ZDWT, BHRETA LMo BMELEEL 72 3 42 HRITEE 2 17o 72,

RRKZEREF 1V TAHERREVI—V VRO A X2 ) TAHEDIE=DDT—FFIER]
HEAREBRE I ) T HBEREE VA=YV RIIA T2Fa) F LD =DDT— X F
TEH L 20223 H 11 HICBEI Nz, HlRteFa) 71 EEROBEL EHE L 72,
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T Dith

HPCUEZTHINA R T A —X VR - AV Ea—TFT4 o9 - A42TTF)

T—RERERREIN T T v b 74— L5THE & RABIEIFEREEmdXI(Z
2T

FO A

uteleconnI O FTHEATOTELF VT4 VETHR T > HBELERXFEDOF
Y —E XA LEOEY HH

[CCTHEXFVYUNRR] A TY K
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Z Dt

HPCI(EFHHINAINTH—I VR AVE1—TA2 T A2 TT)

5 8iE T)HD By 25 8t =KEFETF
MEXEF—L A—/N\—aAVE1—F4 T F— L

1 HPCI

HPCI #EEF 213, B EORFEMIREL O L L 220 | R EAED A & iR 028
TCEHEET DR IR Z T 2D Th D, AU —b U AT LMERMEE L L THEET 2T
LDORERL, EEHI OB 21T TETHEY, 201249 H 28 H L W iEH A LT-, ABREEIZ, o
VINYA A FERT D VEREY AT A LA REEERE ORI RE A F L —U U A
TLAEREL, Zhb b BT RAT MMERIER A m T D T E R N U —Z(SINETIZ LV |
AL RIEEERE 2 EBLL T D, 20164 4 H 225 i%, SINETS (2K 5 100G bps DR 7 /L A
vV a R TR SN TS, AN L — UMM BRI AT, 20174F 4 A0 6135 2 MlooE M & Lt
Thod SHEBOREO S B, 2021 FEIT SERITYT-D)

2021 4RI, 5 H 14 ADBH 127 SAIZ BT Wisteria/BDEC-01 D% 4 BA#41L . HPCL, JHPCN (Z
132021 4 10 H X0ETRIRELABRAA LT, F72. glEFiEFilian 7 L ARYLE (COVID-19) % 5D
WFZE I [T 7= i R AL SR et L RHELE IR OB IR 2 326 L 7=, — 5T, 2021 4E 11 H KT HPCI,
JHPCN |23 % Reedbush-H, L D& JRIEHEA#E T LI,

2 RHEBE 2D oRBTIEREERHE

HIRKFIERE Y o 2 —OEFIL, AFARPHIX F v SR L v X8 TRE S
TW5A, 2021 FEE L 0 E7=ic, #A1 F v > 7322 % Wisteria/BDEC-01 X E I TV 5,

21 HEER
2019, 2020 4 OEHFERZ LLFIZR T, L FIZOWNT, ANy 7RI L TUIE AT LD ) —
RE(RMERECTH B,

2.1.1 AFAEHXRF+> /78X -Reedbush AT L

ANy J
Reedbush-H | Reedbush-L
VA HPE
CPU Intel Xeon E5-2695v4 (2.1 GHz, 36 cores)
Memory 256 GB
Network InfiniBand FDR x 2 InfiniBand EDR x 2
GPU NVIDIA Tesla P100 x 2 NVIDIA Tesla P100 x 4
(NVLink ##5%) (NVLink $%7)
ik 2021 4 11 A K F CHEft
2021 A FERI
1) IRE 4,080.207 / — RIFfH 9,949.661 / — RIRf[H]
A hL—Ufl & 2,808 GB 5,573 GB
PRHGREEL 2 1 2 1

2.1.2  #F /R -0akbridge-CX ¥ RT L

ANy T
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NUH Eeti!
CPU Intel Xeon Scalable Platinum 8280 (2.7 GHz, 56 cores)
Memory 192 GB
Network OmniPath Architecture
2021 4FFEFI H &
) FH B 1,634,954.54 /) — R
A K L— Ut & 175,601 GB
SN 22
2021 4EFE (COVID-19 #RH) Fi &
) FH B 343,146.872 / — R
A kL= AE 35,031 GB
PGS 2

2.1.3  F I Fv>/ R -Wisteria/BDEC-01 & AT Ly

ANy T
Wisteria-Odyssey Wisteria-Aquarius
Yialb—var /P | T4 - FE Vi
N EESL
CPU Fujitsu A64FX Intel Xeon Scalable Platinum 8368Y
(2.2 GHz, 48 cores) (2.4 GHz, 72 cores)
Memory 32 GB (HBM2) 512 GB
Network Tofu A > Z—2ax7 D InfiniBand HDR x 4
GPU L NVIDIA A100 Tensorcore x 8
(NVLink3 #2§7)
ik 2021 4F 10 A X v $#&4kBA4h
2021 R H &
I FH B 194,684.163 / — R 107,070.191 / — R
A ML —UfHE | 35,469 GB 24,994 GB
FRYGRE L 8 10 4
214 ¥ /IR -Oakforest-PACS (JCAHPC EL THIR K E# R TEIRIRHL)
ANy T
VA [ fusel|
CPU Intel Xeon Phi 7250 (1.4 GHz, 68 cores)
Memory 96 GB + 16 GB (MCDRAM)
Network OmniPath Architecture
2021 A FEFI &
I FHBERS 9,368,212.77 / — KHFH]
A ML=V HE 712,089 GB
BRPGRAESL 21 1
2021 £ (COVID-19 #LRH) i H &
I FHBERS 157,877.084 / — R
A ML=V HE 300 GB
FRYGRE L 1 4
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22 ARRL—UERE

AIERICAN 2, HPCI 24 S 2 LS S ATRE 2 KBUEIEH A L —Y o —v 2%, B
WFZEpTat ER AR e (FELS) & EFETREEL T E, Ao X —0EHT 5 A2 F L—I1 3 s
¥R CGRILR) ICELE STV 5,

A ML —U0F, R IS A KB 7 A L AT A gfarm ZFHWTE L H TS, gfarn
LRI CAFET DA BRN ORI 77 ANV EHEGTH VAT AT, KBS LT, HEIWIZT
7 A NDOER TN NS REOEHREEZHE LTS, ZHUTED, BHEND DT 7 A VHEHE
Ol B0, Mt IE N EH ST\ 5D,

2021 AEE X, 480TB D A h L— UK &M, InfiniBand-Ethernet #— b = A . Ethernet A A v
F3 L OVUPS O W & Eifi L 7=,

HHA ML —U T 2T A 450PB (&t : 90PB LA, =—%F|H 45PB LI )
FRARGI R 110 14
wRIRE CRE) 56.292 PB. 7 7 A /LVF| & 11.590 PB

3 2022 FEDERRMICONT

SRAESE, Mt #Z—& LT, Oakbridge-CX A—/3—2 L B a—& 2 257 AOEFEEMZ T FET
b5, FIITINA T, 2021 FEIZE A L7z Wisteria/ BDEC-01 A—/3—a L Ea—HX T AT LD IH 5
Aquarius (7 —% « FE) /) — FHEOEREMLZIT) TETH D, E£o. HihintlR HPC Rk
(JCAHPC) & U CTHLE KFRIHE B F e v % — & #E[A T, Wisteria/BDEC-01 A—/X—a > B a—H
AT LD HH Odyssey (V22— ay) J— FEEOEREMZ L5,

—5, HHA ML —UHILE E LT, 45.0 PB OEFRELEZIT O TETH D,

RG>~ BT — 2712 oW TE, SINETS 75 SINET6 ~D FH78 2021 4 3 A S Eli Sh b,
LIV, Wisteria/BDEC-01 @ SINET #fc . BLAK D 100 Gbps 725 400 Gbps x2 AIZHFRS N D T
ETHD,

LIF DX, HPCIREEEEICBIT 52— Ry = 7T EF—E b Yk ¥ — JCAHPC, HHA ML
—VURME RS 2 ER A L2 b D TH D, FEHA P L= U2 oW TR - LS ER TR
fbZFEMmL Ty, 2—FREFELEMTH D, )

Oakbridge-CX FHE ) — F 200 / — K(967.68 TFLOPS), A  L-—<” 800 TB
Wisteria-Aquarius HH ) — R4 7 — K (646.12 TFLOPS), 2 h L'—< 192 TB
Wisteria-Odyssey (JCAHPC) SR — 12,304 / — F(7785.67 TFLOPS), % I L'—< 4,608 TB
HEHZ NL— T4 AT AL —45.0PB
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T AERAMRBIR T Ty T A — AEH L
{RARLIE A mdx (2DWT

FH R fEE R A

1 EUL®OIC

2021 9 AN S H UV EHE R mdx 24245 L T2 (https://mdx. jp)o 2 1ITRT. 9 KF 2 Hf
FFT CHRERER U TWVWD, mdx &, 7—ZBEREXT—&IEHT 7D r— a v %@ U7 FER AT
FUCHEHMZEN 2, KBTI NZH UVERBRETH S, GHHOHNPERIZOWTIIEHRER Y ~
A — R 2018 LR (https://www.itc.u-tokyo.ac.jp/Annual_Report/no20/AnnualReportNo20.
pdf). 2019/2020 4EE&F5 (https://www.itc.u-tokyo.ac.jp/Annual_Report/no21/AnnualReportNo21.
pdf) IZER U TV D THDLE TEHANZZITNEFENTH D,

2 5L EE

mdx DERKDFFHIE, TNEFTHDA—/N—TVEa—REERY, 21— (TN —T) T &z, EED
BREZ MY 2 2 AT E S, Infrastructure as a Service (IaaS) BREETH L Z L TH D, ik, P
NI I N TR O FITEE DB~ > v 23 H BT, WHEICHEE IRy T =T DHIZ,
BRI N3 Y MY —2 (Virtual Private Network) & #K 9 2 HAIZ L > TEBINTW D,
WRDA—=/R=a v ¥a—2F B—-DRE2ZITNTOI-FIRMT S MG (monolithic) ZEREE T
HY, A—HFITLDERBE=— AR R D DL o7z,

% 1: mdx = HEEE

ALHEE R R X — RIERZ AN 1TV AV E—
FIRKRZE NTHgeRZEt v 4 — PE BN S I SE T
ESRvVACEC SRR REURY: Ml v 4 —

PO TERT PAERE R V4 — | HHEXRY Bl v 4 —
AR LG IRA T4 T8 — | KIKRZE A N=AT 1 TR &—
JUMRE: TR SERA R & —
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Z Dt
RAEMERBIZEVUTO LD BR=2—X, HRIZDZADIENTE S,

RERRBEE: HeD1—FIN—TRRBRELTZV T MV T &, 1 VA=V PBREIEREE
RABEZEDTHLHBIZEATES, K2, £<DON\yr—VEHRY 7 b Y =7 (Linux D apt
X yum) 327 FEI (Docker) IZEHEERMPBETH Y, HARETIFALIEDONTND,
TNH & AW EREEENERIZITA S, LW OS DEAPHBINZGERETEE N A
LT T TEENTRETH D,

T—YINE. REET—YNE: T ARERFORTITIEIET —FENET LI ENRARTHY,
HARBRBEOBHPAY— Y74 RETOIGHTIE, Z<DIT 7/ ANEDT—X 2 NEL
BT D MENDHD, TOEOIZIE, BEIRUZAY NT—=2D7 7 AL, BT —2%
WELKET DY 7 v 27 2B T20ENH D, mdx T, £L—VF TN —T L IZEGDE
BPRMETE, 2V NV —JDT 7R AFAELA—H TN —T T IZREWRTH DD, €D
& BRI E I Y AR — hHRETDH %,

F2H by 7 GUIEE: SEOTELE £ T QUIEESBEIEZBATE, 1—F I h—F L
BEREG, FAZ Ny FEE (RRY YY) 232 T s 2 Lk,

BWEZE L —L7—7: BEDALSHDEEZ X2 T TE 7 L —LA7—21%, GPU X4l
RLFROD M % FEdk U, EMRE RERE 2 2 < 02 —FILARB I T VR AWREIZLTWS, — /T,
SHZDOEODRIV—=LT =07 TN r—yavid, BEKRENPKREL, BEON=YavD
TVU—ALT—27, BEED CUDAN—=Y 3y, GPU RIANN=Ia VK ETE I %L H
5, ~MWEBBRETIEIITRTOI—VDERIZEZEZX LNV 2%\, HEREIX, 2—9)
OS DFERMNSITD ZENTE, ABROFZMMEZ LT D, /2. BHFE 7LV —L 72 %8
BT B, TD & D BEEDEBEANDUWEEFRT 72012 Docker IV T FREHIND D, URZ
NERMAHATEETDH S,

Web R—22D 7075 IV J&RE: HE, FIZT—28%, BMFEETIE, WeboA V&2 —T7 = — A%
B U2 ERA AN KK R > TWwd, ZHFBEIZHLEIZG LD WS I TR, T—
ZDOBEN S, BRNRT— 2N, TDT 57 4 PVEFERFRBREM, Web 77 7Y DIRE
ZEMAELU T, IRWITZADINOTHEEHEZAOLND,

R ERBEOHRE CNETOEI R, 2—FWEHEE2TD2OZT TR, TOLDBY—
CAZBETZ-O0LEEME, ALY T LTI ERNEZLND, KELEBREIZZD LS
BT RADLEBEERD,

PHFEEDORE: LR THRANZDIE, FITAL BEWFEE, 72 UHIZAEDETE Iz, ToJ I A
FAFEREE DAL DOBAEDZRIZB IRV, SBETNOLDELITFH S THAS L, BETH, K
ONDEBREIINE Z L ICR RS, WMLERETIE, DB T ICBERY 7 MU 7 M- /-8R
%, HHIZHEEARETH S, Zudk, &2HOHMEKE ORGHFHIICE > THIOTHREIZZRS Z & T
HY, mdx TIEZD LD, BB L OHHFBEGREE> TS ZEEHEBELTWS,



Z Dt

SARACPUJ—R

Ice Lake 2 x 368J—FR
HIPREE AR (fENBRE)  2.1PFLOPS
FAXEY)TORIE 1 150.7TByte/#

REEGPU/—-R

NVIDIA A100 x 8 x 40/—K
HIBEmEEIEEE(fERBRE) « 6.4PFLOPS
HIBREE MRS (H45E) : 100.7PFLOPS
HXEVIN RIE : 496.3TByte/H)

stoEREIL—4 (Ethernet 100Gbps)

/o
(2 Ethernetyh—4 (100GbE/25GbE)

=ENVMeA N -5

LustreIr IV AT
1.0PB (NVMe SSD)
252GByte/#

REEBHDDAM -

LustrestiB I7 1L AT L
16.3PB
157.5GByte/f

AEBREATITIMAN -
S3 Data Service

10.3PB
63.0 GByte/#$

1: mdx N— R = 7

3 N—RKRUzIT7HT
X 1iZmdx DN— R = 7% /RT,
CPU / — K: Ice Lake CPU (38 27) % 2 3HE# L7~/ — R % 368 / — R§FD (736 CPU = 27968 17)

GPU /— F: EE CPUIZHMA, NVIDIA A100 GPU % 8 ##4# L7~/ — K% 40 / — K> (80 CPU
+ 320 GPU)

AEERARY h7—2: mdx D/ — FEODEES LU, mdx MBE DEEFIZHVSNS (SINET N
g D) 2w NT—2T, &/ — R» 25Gbps Ethernet D1 ¥ X 7 = — A% FfD

=B RDMA Xy b7 —7: mdx D/ — REO@EFEH LV, FiA ML=V eD@EICHDLND v
N7 —27T, % CPU ./ — KA 100Gbps Ethernet, % GPU / — RA3100Gbps Ethernet x 4 M-
VRT T—A%FED

BEAMNL—Y, RBEAMNL—Y: NVMe #3255 #H 722 SSD 1 PB &, K&E&EDHDD 16 PB %
o,

WHT7 74V AT A Lustre: TNHDA KL=V, Wis| 7 714V A5 A Lustre DY IVFFTF
NMERREEE FAWT, 2PN —TOBRREI LI, I NAZA N —Y (BE53 TV MR
1V b)) 24T 5,

FTVTORRAMNL—=Y: ATV MARNLV =V, httpRHET, FEIZERBRDZVATLAMTT—4%

HEFTLZ2OIZfERAN L —YTHY, mdx Z10PBOATY I hANL—V%FED, £/,
#3894 B NII Gakunin RDM &, A7V 27 NARL—Y L DOHi#EERE % D,
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Z Dt
[

b mdX smmmmemermns

ZFOYz ) MEFER—4% )L / Project Application Portal

FRTAYY FEBFETEWNS (md 7!&!17)
dx a

2: mdx iR — &I

4 mdx DfFEHE

4.1 YA A4 Y

BF— A=Y https://mdx. jp/ 5 Tmdx DRIHI OV Y2 %27 Vvr4d L, YA VA VHEEIC
FET S (X2), mdx XML 7 =7 L — a3y GBFR: T8 V2T A V1 U HRETH Y,
FERIZBIMU TV S EBEPOME A THNIE, FHEDOI—FEROFH IR, EKEZESZIST
EBHIZH A VA VIRHRRIZAE ST NS, 3

7272 UAERSRE Z L 12, mdx ORHFFATORENBRETH Y, LR LEF ITEMNTIE https:
//mdx.jp/guide/usage # 2D L, FHFAIZ2ME LTV /AEITLEENTH D,

4.2 Oz NHE

YA UAVNRTE2 70V NHEMTRAD LDIZHD, FIFHHGEIX web R—Y ETHEEL, J
WEH (word 2 &) ANDFELARA —IVEFEREFAETH S, WEEROERFTLAHEE . %%Qﬁﬁ%
— CPUIT7H. GPUTNA A, TAAIVRERY — THHD. BOLOELENTILDT, XL
72D R/NEOEFREZTLATNERY, BB I I TOEFRREIEX [ERMEGEMIZ] AL ZWERE
DZEThHbd, BIZIEFZZTCPUMNS0 AT HELHFFEL TENRED LNNIX, TDO—HF(X50 0
7 DOERIFER (RRE O BRI R R IZER T 2) MHRMBETH Y, HIffi>THWRSTE—ED

VENZIEEREAAF AT ASE A U T 2 REEEEED LA A, https://www.gakunin. jp/
2HARTIE 250 BA ED K - WFZefBEIARE L CW\d, U A ME https://www.gakunin. jp/participants % &M
3720 TBEEDAR] LWD ESICERBREINTVIHEEHD



Deploy Customize hardware

3: mdx T —HHR—4 )

MEDONRIZR S ,* Amazon Web Service TWHD L ZADA VTV RA VAR Y ZIZEEL LUZEDT
H5,

F 77, BEI~EH 2\ D R SRR E R KB O E %2 9 5 2O D EIREMR O A % BAE
BRFTH S, Z3iE Amazon Web Service TWO EZADARY M VARV ZIZHE L LZEDT
H3,

4.3 1—Y%R—%I)

TVl NHEPARIND L, AP R—ZNNOREBY YV ERHTE S, K30 &S AHE
T~ Y Y —» 7704 28R, #4870 TV — b (OSDOEH 1 A—Y) %2E RS D, 77—
MIBE, WA KRZOEHEDEHE L 72 Ubuntu BEZEE (GPUDDHY - 2L, GUIRKEOH Y - &
U, ZE)HBINTVED, HEDOT+ ANV Ea—T3v%, Windows BIRA &% IHIGER ] HEIZ
TOFETCHD, £/, MHABENZRELEZTY TV —hE2ERLTHADEDIZTEHI8E, GHELT
Wa,

TYTV—hEERLUTTTOAREV2MT L, HOL D REEIEHND, HRER,

o ARV U

o 1KY VDY A X — CPU 37 (GPU 2K U RWMRIEY ¥ Y DEE) £7215 GPU 731
A (GPU 284 2~ > v DIGH)

o LIRMES Y VICHEIR (EBEE T D) 71 AV KR

e SSHTHZ A V457D SSH 2~ Fa

446 2022 EEFIIETHIR & U TS IFTbhawn
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Z DA
RIBET D, BEHENINY DOWMN, F7O0E KA YV EYEYY Y RICERET 5 72000
EBTHY, HiETDZTTIEEHINRN, [T %ICEE) | (2F oy 7% AND Z L TREY AR
AT A%,

Fo, MBS Y VBT ORHEZRET S Z L TR UZREDRME Y Y v 2 ERICER T To+1 35
ZENHRETH D, BlZIXEI Y > V4% node[000-019] £ 95 Z & T node000, node001, ..., node019
DHFTEFFD, #E20 DY V&2 T T0A (ZTOE%REE) §5 2L MNTED,

ZOEDIZLTREEII NI Y Y VI mdxuser £ WD —H KT,

o R=F I ENLIVY—IVRHATHETA Y (SAT— RIFWENZZET D)
o Hik L /- SSH RNF#E% > T SSHRHTH I+

MHBEIZ RS TVE M, T I AN N TRYEI Y UDBABL T2y NI —2 (T 2w b)) AD, ¥
Y T2y MAMEDT VR ANTRTEBINT WS 20, BEEITDIITNETH T DR EN L
HTHhHd, FIENPCCEMIZZDLDT, ZITIFAKT L, JTHIEDOH D FHIF2—H A R https:
//docs.mdx.jp/ DHIRMY I NIT 78 A4 L1y MU =T DNE#R%ZHET D DHihttps://docs.
mdx. jp/ja/main/vm.html#id6 % BRI N2\,

4.4 JREOBEEE

A—YR=ZVEOBMEIC LY, fRICEROFEY Y Y 2BHTLILHRTEL, LELLTNED
BRANE FA—O3Y hT—=JWIZHD LV EDOBRIZELS, 2—FF—AR—ZA (NAT—R)E
HEAINTORTNE T (Z7ANVV AT L) BHEEINTORY, TNEDFREEITD I
OS X3y V=27 DEMEDHGEMNBET, POREYIVOBMPEZL L, b EbFEETIETF
WCHZBLRD,

mdx Tld, ZORED SEEMEZ BEIL TS 200DY =) e UTHRE 2T —4 Ansible 2 ¥ AR — k
T2, MK Y 5 AR % BT 5 720D Ansible A2 1) 7' b (playbook) = #&ffi L, /N7 —1—
PTRSTERENMHEETEL L5295, 2D playbook & github https://github.com/mdx-jp/
machine-configs 25 AFHEET, SHBREAEIXTTITK L L EHIT, I—FNS5DEME ATHEIZLT
WS FETH D,

LR Y=aT7 o HEBURB~Y Y VIZ&kd 7 7 A2 DFERSMHI) https://docs.mdx. jp/ja/main/
deploy_cluster_example.html % ZE\\ /272 X2 WABIRF A TLA R D & 5 B 2 KD 27 T A X W3
FEHRETH B,

A—HF—IR—2AOH@IL: YAZ—FAN ETCI—FOEM - YIR2TRAIEEFRA NMIKEINS,
=P 1HRANETNHAAT = ROZHZTFTZEERFA MIKBRINS, LDAP 2 VW T\W\W5,

R"—LT4 LI MN)DOHE: 2—HFDEKR—LT4 L2 N)BRLFANTHEINTEY., EOFRANE
THRERIU 7 7ANDGHAESITES, NFSZHNTWS,

BELI—YEEY—I: CSVIZ7AIZERLTa~vyY R2FEFTTH51TT. —EIZEHOI—Y%
VER% AT BEZR Y — )b
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Z DAt

BWEEY —Ib, T—9 %4 TV REE: Jupyterlab, Tensorflow, Pytorch & &, B FE > 7 —4& Y
ATV ATE LN EE

SHE mdx OFAY =V & IN— IERIARLK AT Y T RERFaAV FMOREEZK > T FE
’C“%%)o

5 by

mdx &, Society 5.0 D HIEERK, T — X IEHESOAIKE VWS HENSNNY 7 Xy A M LT, HDN
IEREBEOZEEZEBRLZEDTH D,

PR URERM Y LTINETLE R BARZE0 (CNEEDN BN SETH D) BBEL NS
TR, Y ARBEWRZ IR, WOTEHLDRET, JIV—T%2FN>/-0—RPTF—2DitH,
DEIZEDOE-BRBEORE, T2 RMEY - 2ADEH, HEOERIZGEUTAT =T v THAkE,
BREDEMEFE > I BERBENBET, TOXD REEEEBET 2201f% DTNV —T%, (EHROD
BARNDRN) P TEE L2572 LA TRY, MIRICHSTIZEBEZEETLIZLEAS,

AREDITEIFEE UTokyo Compass ICEWTCE TV RIVKNT VAT +— A=Y a3 v, BRKZ{TENE
gt LTEIFoNTWS, TUT THgET — 2 OEH - FIIERICBEY 2 MG WG 2SS, K70
BRENE LTI T — X OEMH - [EHDZODORBE2EBHT DI Nd b TW\Wd,

mdx ORI, S 1ERYPRB L, BIESORO IOV h(Fh—7) &> THEAINATH
%, S KFTHEET D, FRRBENEHEBRILER HILEFERLS A Y hY—2 (JHPCN) (2B 1T % F]H
ERFESTWVWD, ULNU ERUAZ TV EERTD/2ODHAIELZBESZIEN) THDS, I,
FABHS, NV XAV Fa—bNITNh, AV IA4 ATV REZBLUT, WKL, EBERNZHHE
BEIZ) —=F LT DPRD—HTH 5,
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Z Dt

utelecon: AQFH{TOFREAY T 1 VLT FE > /-
A B L E ONEHRY — A [ EOEY FHA

FH i B B

1 FCHIC

ZORENHEENTVDDIE, COVID-19 WHFZES THLIFIEIEZ TN LIREL TWD
HEEbNd, EHHEEZHEL THBBTEIR, BTEFIE—I 2@ I/ EN) T, a0 FOPEHRIZN>D
ZLiZB2DMNELZEDAPELTHD BN, EWMEFEITREIRKEDHEPR>TEY, &L,
FHIZ £ BB DDRHZHHHERIE TIENEREVEARIZZ Y, AUS) O HRE WS EEE L <E»
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IVERTEAE, $549 S KER, MS1E, ZERFTE, (2, ) IR, EHRE, A)IIER, RIEE,
BT, RKEAEKX B THAR, AEERS, s, 2BE FVE

1 7—2BFRFRERF BIE

7 — ZRFAZERRIT T, 2021 FFRE, B4 % (RHEBIR 1 %), #BIR 3 % RHEMESEZ 1 %),
ahil 3 % CRpERBAT 3 44) . BhE 4 4 (RefEBh# 2 %) DTEFE L 72e RIFBFID X o N— 3 EFEH B &
REBED 25DV —Th o5, EELBIZZNETNHIMHIL L THZEEEN 2175 70— 7T, K
FHERIO)IFEZER 2O T 20170 — THEETH 5,

1.1 EFHEIIN—TORET—<

« FIEBENLEANCERRDA YR T7 Y a > DfFE (UIFEK)

« KB 5 7 =2 —5 0%y hU—27 eika REGEFEADIGH 3D

o FRFRATREZ A E B IR DO RR N FTBEFIRIC OV TOMIE (IE)

¢« F—REVEN—RY 2 T7ADY 7+ 7 g5 (2268)

o F—ZERERIHIBEICH DL TNV arva—T 4 V7 (F)
THEBYT A YL R Y3y b U — 7 HAFEBIEIIC A 22058 (1)
« V57 =a2—=I0 %y =2 ZOYETRIRENDISHICEE T 2058 (FEH)

1.2 HARKS (BNJTIL—THREE)

YRR Ry MIDBEAADZ ., R - DEERED SH T, HEOYHMFI, AR
o) 7R A4 LAOHEEREZHE L TWS, ZOMEL FAE0OME? THMCHER T2 22X, B
FMFOBMEMETIED D TR, WHEDRARAEEZD O L, RO AT L %I1Z2DITIERE
TAMREEEAHNT I ENTE, FMRELT, o LWERS AT LE2MET 2 Z L AHE
%, AWFERE T, FHCE Y ERLBICE T 2 HIE Y G - U 7 v R A4 22 ESEIORER S
AL LT, UTF 42000 TOWERIToTWS, F72. FHREEDTHERICS h2EE, Mge
R OE MR, SRS, AL 2 bk 4 TG CREMAICHEE L Tv %,

FERO TH¥ERREEIE Lo 7 2—Y a v O, B NICS AT L7 —FF 7 F %
DR ZOEEABER Ry bOBFE, ZOISHYE LTOFRZ 27 0EHE, Fic, - fidte o9
W2 &5t Y IERICED < NI S X 7 2 OBFEZ1T-> TV 5,

XAFIv Y aryy AT LADMETIE, EHEY 2 UREEERICHE D EEHRNROIERE
HPHINCHS 3 2 BEEEAMT OB, Frc. @EtEiflEer 2 RAEROEMFEESL NI v x> 7
WGBTS 20 AT LD EIT->T W5,

B = ORGSR Ed B G T 7 L WAL RO < SRR (R, e ) X
L, TAAR) AR ZDISHS AT LOFEBRZBIET AT ALY a Y THA YOMFETIE. K
EREGRIEE S 2 7 2 DTS, S A U2# LWilifEZBhE S 2 )5S A7 2O ZIT- T
W3,
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FEHFIZ BT BB MBI Qi 2 ES T LWHEEDOTEORIR R Bis T 7 257 4 7
NR—t 7> a YHEINOMEY 2 DICHICE T 28 TlE. FRoESEERILEM 2 w72 5EEE I 5E
FER AR L EERRE - ba—~ 2 A VYR 724 ZADBHEERIT-o>T W3,

2 T—XBFMITERFI B E T IESEY
2.1 WIS (E 1EED

AFRZBIIETEEEZN LI AN ERRRDA V2572 a Y OMFEDIToTWVW5B, T ETARZXT
R LHREEIRF D Atz . S CHEMELRIZMTOEY) - 35 - Y - BEZEEAIGH - R
SEBMETH D, MANRZI 2 —XRE BEY. X744 77— M REZIEICHESTED,
Rz, StEREZ N LN ERBRD A > X5 2 2 2 >~ HCBI(Human-Computer-Biosphere Interaction) @
B2 IHREDHTRRL, 207 —~<ZHLI, REMEOMRZ HIVE LT, BRI CIFEEE)
EHEICAT> CE =, HHlPZa Y ¥ 2 — R4 TlE. HCI(Human-Computer Interaction) 733 22 72 i
D 1D 72203, AWFEEIX Z OFFEHEEV HIBRKIREIC £ TR TR, AR & ARBR O
HBARFT 7 areFERTLYAT LARERL NEMAT — L ORETWEREMEZ BRI
R BRI 2 LT, 207 4 — L R TOEHEBEZRATVWS, 2FhH, avPa—&F
FORETIIABDTEE T 2 2 2 R E LGSO TH o 703, RIFFEEIE ANFEDTEE) L
TV, [EHGBE N D 5 23R EE 2 PR 22 [ 2 G RIS U7 TE R T A > & BFAEEY) 1oT Otz
fToTWVW3, D& IARMERZ. BWRITEEN—L LT, FRCEHEKEZAWTERRE AR
ARSI aryeEMe LTEBEZHTFTVWD, 202 1FEEIFAE - ENM L - FA TV RHE
R (BFHE) Fe2id7k,

22 HEHSE (BN SKER)

AHITIE 2021 4FEE D RKER DIFZEIEENC O W TS 3 5. 2021 4F 4 AICARZICHEIEL, 75 7
MHEICB S 52 =2 —F 0%y b7 —2 %Wz RKBFE Graph Neural Network (A T, GNN ¥ IEX)
DIEMEIE N O F DR & FRICFHITFLCE D HAT WS, 75 7RI, 7 — Ry, 7 — FREL2ERT
Iy IDOMREING T —XEETHD. 4 VX —3v b LicBI 2421y bU—2, BEITH, ¥
TIA4F 2=, BRICBIRRET— X, KAy VY=, EEEMEEER - #ES)] - DNA & —
v AEHNN OKIENE, VB O 7 s, NEOEH Ay v —27, BEROBERMEEZ R L A% 2
TRE, 7T 7HEr UTRHT X 2 I0HLIEKEITIRD W0,

LEMFEEBICB VT, KRS - BIICE(L S 2 KB 2 71203 % GNN £ 7L DfFE %17 -
7o THETRREICEVWT R =135 GNNETLAZRIB L, ZORRIEEEREESEFICEIT 2
by FH YT 7L YR SC2021[EHT 31NCHHR Nz, £z, SR BT 2 FIEMAITFEL LT,
Transformer 7 — % 7 7 5 v Z X — A2 L7z GNN FEZ2 188 L. EFERH [EEE SMDS 2021 [ £ #ift 32]
WERIR X 7z, £ 72, GNN TR 3 2 1A 35 AR 6) 21T - 7

TS DIFFEICERN T, HEE S 27 LD GNN EF /U T 3R ZBMBL TW5, EF—& &
MBI E D W, HRRER RIEX R ED 2L, EE - NMEEBICBT 2 AMH#EEL LT
A+ T T2, HEEICBI 2BHEE L LT 3 24 R Z 2023 44 H 2 5 A& HI2B
A3 %, F7o. ENFRRIENTE - MRS NIMS 23832 T~7 1) 75 —F 4
Y77 Iudxr s ORFUSO—E T, MHEHEERENSY Materials Informatics \OFZEH FAGA L TV
%, TR F-XFERADDHDI 7Y FEEE mdx 7rY 27 MZBWT, SHEEX et
ZEABMAICIANT 72> X7 LR, ARy b VM, 7 — X HEFEME (Platform-as-a-Service) IZ[Al} 7z 3%&t
DT, F72, mdx ISR 2GR 2 ENIMCBWTIT o 72 (363 17, 1881 5, A58 4]. mdx
DFITB VT, [EFE22HE IEEE IC2E2022(10th IEEE International Conference on Cloud Engineering)
122022 4 3 ARICHEME L 7.
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HH 2 TR 2R E LT oMM R EEF VO ETHEORELE L TEWHEET
OFREFEHTE 3 Z L PHARIHTHEXINTVS, ZHhLIEEHEOBIPZ SEEORRL L,
RNHENTT —E2PEBEICD D RAZITEWTEMLBER Y ET 2 HEwmTH 5, —HT. BHER
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H2CIIMA LT — 2 HEBINTEY, F— 2% LROEKRTHAT 27213 Th <, Bz
AR ¥ QBRSSO BRI OBIRE T 2 Z RSN B, 2D, FHAIFZTF—
ZOBGRERFET 2OICEARET AL LTUTO 3505 I3 2 %% 1T > T\ 3,

o —fRALIMEE TIOVICEE T B 5%
o HEBREE T IVICET 2158
o T ZEMI 7 5 AR VBT BH5E

2021 FEIT X S ITHETIVRIRERR » M0 2 FIERHIC O W TR - TR BtR L7z,
FETRRIER v 13, R O B2 MBI R T RERBEFRICDEH L. BIER ORE % #E
ETDFIETH S, MatPIRRERICB O TREBEGR 2 ENA L FREN 2 BB OBIES O Z R D 57
AN IWELRIZTPERTMETH %, HIZIX FFEDEERA LY S 2OZBICEH L
e, EEEAIGBEAL NICEZRAZB1GE. ZOZBANDNABRENTTON AR T ENTE
%, ZDHEMZET 2 MthMDOEED 3N AR & MIENSAA 20 mIE—RChHTH 5,
A IHEITIRREROFEOFTH, MABREMTONI T — X2 Eb 31, BRHOFKED
D OIEAICHHI SN ARIND T — X0 O RRBEREHE T 2 FEOME - IR ZITo 7. Hi
UM ADERIZ & 2 ENMAREOHERZHRORE D XK REROHEEIIRAEED XS ITEZ SR
B, T—RXOEBGEREIEEHERET N THRATE 2 2 IRE LB AR HrLDT—X
DA S RREROHEENTRETH 2 5E503D 5,

—MICTHER LR ) — R T 2HA7 77 G=(V,E) BT 2HBEHERET LR &e; ZH
WITHN R ERE R e U, BERE X, ZUTO LS R ABEKXRTRIDDOTH S .

Xj:fj (PA(Xj),ej), jzl,...,d

ZIZT. PA (X)X GTX,; DB R 2MEREBOES. f;13F 2TV BHERZM BV TARIRE
BEOEBTH 5,

DAG (Directed Acyclic Graph) TH % G = (V, E) IZB8F 2 & ENE 70585 RET H % L 13,
FREDEDSDT —XDAD LERREFROHE., ThOLET T 7 G OWENTRETH 5 Z & 2 EK
L. FHZ LINGAM E 7 UEHEAIRIRE R EE AR E T LOHAREL LTLLHOATVWE B DT
H5 [1]o REEIX LinGAM E 7T NLVOEEFELZ M L, EBRICBIETEL LR 2 BE 2 ROTIE
DFET - FRET o7 SBRIDFED X LR IEELERLFHNBRILEMET L. MAFKREZITS T
ETH 5,

BE 3R

[1] Shimizu, Shohei, et al. ”A linear non-Gaussian acyclic model for causal discovery.” Journal of Machine
Learning Research 7.10 (2006).
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BRIEDT — &2t v XEETIE, BWFEERP=—2—S 02y N7 —2 D8, #Himk st 257
7T L—=2RNEEHIND X5k o7, HH7 7€ 7 L —XEHWEIEREIZ, BIFD CPU
EHDMCHER I TWEY 7 b7 2 7ERIBICHNT, 7Ry FRo T NAL AR T AN TN, A [ME
FEOERICKFT X, CPUEZANA RZALTT AN, RETEET —XBEIND 2D, T4 ADT —
ZEEOEBCA LR 7T v 7 Ry 7 Z{EDEATW S, S, EH7 7127 L —&XEHD
ELERERD T — &1 > ZEIETIE, CPU ZNA XX T 574 A[E@ENPHEMNT 2T,
¥ 2V 7 1 BEHCMEI AR, BHETFE. 7 XEENAORHLTFEE Wo T, B CPU BB TH
LTV EHAFENEELT 2 ERbN 5,

SEBIZ. ZOEI BT &Ly EZAN— Y =7 ONfEg9H iR BT T 22 BA L=, £7-.
WEEE L S5 &K E NIC 2D e LIz TF— &ty Z—F v = 7 OEERE - EEEE(LICB T 2 if5e %
T [FEHT 19, BT 20, HEEEaR L 14]. HBRFAEE — M Uz AREE 3, 7 — 28 7 =X
FREAD]2DD 2 77 FEMB mdx 7uy =7 FTlE, MERLEES VR EOR ML —IHRED
A B M [FE3R 14] L. ALBERZZ T D Cloudweek Tl mdx ZFEN L7 (B4 2], /2. an
TN Ko CEFHER. VE— MY = DAL HRCER L e THEBERMOEEEIHE LT
B, BEFTANA 2D IPLOEMRGT ZBHGA L. Z OWIHABEE OMEW 2 e TS L7z R 151,

2.5 ERSEERE (F (=)

AREITIE 2021 FEOZCFOWSHEENC DOV TIRE T %, IF, #HOA~— MEH, Av—F>
T A EH L ORREEM T & U TKEOEMFR. EEREB X CFEBAND» HIEFICEHR I TV S,
ENANT =& JoT ¥ 7 —& HEEG, K@ —T7—& KET—RREXAFIv IR
V7 NRA LRFERE v 77— XS AFARERBRIED ZH IS W00 H D, #ESCERY - AT —
&, WBEBRET— X, Y - iR ORE T — X bEBIICER SN TWS, ZhbDT7—XZH
BLEFETAAREEDIEE, 8 - Uik - e SEHOILK - BEZ(L, HBSRES AT 0%
BH-ZEETRUET T IXNAMRIEMOD S0 LHEEMRT 5, ZhEHMZL T, 5l&Hi=s
2021 B, FAIRZEM T — &2 A4 0T P 2 Y AR OWTHIRIEH 21T > T & /=,

P22 7 — & % — 7 DI ERIFE - 24R R CREH S 2 &, IWAHIC3D 7 VL IT X N X CJ (T
RALRAT Y TOR NIZRERRY V7R RX vy aZ )y FRARRAIZ KR, CIEHREDE)
TRUITE %, R T 25 /A2 2. FEROFREIZFL OBHIE & @ E BN BN 72 % — 12
KET %, ZEEEIN 2SR 2 8, H2RAERPCRIBNOZBERITLHERLELICH L bDICHEIN D,
ZDX5K3DT UYL ITXNXCJ ITHEENLBEMLRERKTFREREET Y 73572012,
—HDFE ¥ £ 7L (Temporal Convolution Network, Recurrent Neural Network . Graph Convolution
Network, Attention Mechanism) %&%at - BFE L. BREE, 27> — - =27V 4 ZLVFER, HAE
T, P o o F R RCE EREE T TRRINTREIC Lz, BRI T — XA = 29 HFD by Th Y
7 7 L > ZA KDD2021, ICDE 2021, ECMLPKDD2021, CIKM2021. AAAI2022[&Hif 21, Eaeft 22,
BT 23, Eael 24, il 25, EHefT 26] U b v 7P ¥ —F )L ACM TIST 2022, ACM TKDD 2021,
IEEE TKDE2021. IEEE TVCG2021[#F8am 3 15, MEasam 3 16, MEaham L 17, HEatam L 18, HEatan s 19]
WTHEINE, RIS, GBRET Y V7 - THIOHEEEE N Y F~ —2 DL-Traff[ &gt 23] 1&. H
Bty 777 L X CIKM 2021 IZBWTHRES VY Y — XX E (Best Resource Paper Runner-Up
Award) %#52E L7z, F7:. Yahoo Japan Research ¥ OH[FEFEIC L > T, A=V FT—XH 4 TV R
DIEEICEE D Iz EANIEH + 77 A4 N —RIEICEE L7295 Ty X v ¥ aX—2DHEHS « KB
HREE -BE) T —X 2T -2V A VA3 v 7Y% —F )V TdH % IEEE TKDE2021 #5557 18]
WCBWTRB L7,
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ARETIEZ, BEFYWESH YA VYL A2y F—Fy b7 —2 (LU BEEY WSN) ###c X
ZHARBETOTF — XINETFEORRE L., 2L > THELN S T — XD FIEICOWT D%
fToTW3, ZhoEERTZ2DIUIVL OLORENTFIEL TWVWD, T D%, HEHYIC
LHERER Y A X - BREOFIRD S AL VIHRD ANy 7V =R SN, oY —% BB &
22N TEFTICT—RINEIKEE X/ FTRTH 5,

RIS 5720, WEEYOROh e EAEOMEEICER U, BAEEY WSN 2R S 2 72 DI E
HAERE R BENNIC S B A OB R 21T > T\ 3, BHOBNEZ R TEZ MR e LB
WSN Tl&, BENANOFTFAEEY 1 FEIRICEANA VIR ZEE L. 20D 1 DIHKREZENT 5, Lo L.
HOUNOEBOERICHARZEE L. FLWXKEZTHEES 2T, 020820y 7 —{H
BREZRBIEL 2N TE DS, $io. ERofEEIcEDLE. HERERIMOR N L Dz
HEL~LF Ry TEELZHBT AEERZR-E2D, BEhoPLTH HEFERNEVWEEZ LMD
EURICIE T — X 2+ 7 OREBEZR R/ 872D T2 Y, &4 DAY ORBICE LY TR T —
RIVE L [N DR % HiE T,

BTE, EANAVIEROBRMEMZIER L. SHIMMEREZITO TETH S, ZOMKO—ERIE HE
BART Y 2 — VIS AHEE 72BN ToT M2 B 25ROk 7 — X A FIEORR) L
T, BEHEIEAN GMO 4 >~ & — % v PN X 2 2021 £ GMO WFZEBhAHIEE D Bh Ak % 2 3 1Thh
T2 TV FHC K D IRSEEEIDER L7z, 2022 FEE 5| Sl SR EZ T2 TETH 5,

Sk, FEHYCBEES % CRTERH U 2B A WSN OFHfisEERERE 2 Hi5 L. FERIICIZ &
D BARIRIICE W AEEBRERIR OB 72 ¥ 2 I I AN TR 2 #ED TV <,

27 HARHESE (FH HE)

RETIE. 2021 FEEDOIFEHHEEROHEFINCOVTHRE T 5, 2021 F£9 AOAREELL S, 75
T7=a—IW%y bU—2  ZOYETFHREANDISHICE T 2 F72ICHD ATV S,

i, PEAR, AR, BRI E OMBIBZE - MR O 2RICHEWT, BRIZH 2 @M X
FXE RN E BT T 2 Z AR TH B0, ThOBEMETEFEBRIEDMEES 5 Z 2133
KTV, FDD0THER EDHRNEEICE SN 2 WEER,» S BoYEE T3l - 5HE 3
5 EHNEETHD, HFETIE. D FME (F77) 7R rI77=a—-Fxy bv—2%FH
L7 YMHEETHIE 7T A DL AR > TETWS, FFIZ 2021 £ 11X Stanford University 23H( D %
¥ 8 % Open Graph Benchmark (OGB) %° CMU & Facebook 73333 % Open Catalyst Project (OCP) 7%
COMWMAEERNEAI 2 =T 4 DarRT 4 ¥ a Y TYMEFHIRENERD EIF o591 TDOET
HoTz,

—Z. B B YEEL LEL AR LBERITH 2 58 THIE T V2T 2 Z L A3 AJEE L 77
2, L L—HT. ZLOYHEEICENTIEEINTH 2MER DB TH D FE T — 2B FEL TV
570, FRBEOTHET NV EZMHET L E3H LV, F—OWHETH o TH 8T X —X05HEERS
tEofhEfb I TRV E FRIETLOMEITEH L W e H SN, BFEOYETHIOMITTIX, $&
BOSRMTEMIN KRBT — 2P FIHHAEN S Bl LoayXFsariy), Ml
BICBREE NS 7 — &, BIZIFFEIRX PORLRY I 2L -y a VESRERT — X ITBWT, #
WEE ORAIIRENTH D, RELRHARFED 1 DR >TWnd,

FxDMAF — 213D X5 BADHEET —XIEH USE 2 BIE L 7z. 2021 4R T EHIIHFiE
REANDHEfHE LTT —XDOIERIZES LIS 21T o 7o W E DTS M BRI T CTHY NS
F—F o F=RIMA, RAFDOTHERDOWIEF —s~a>y X7 h L, Ay R —LOFEERE
FALEsNEMRY I 2L — a MEPEBOFERT — XL T 7Y ¥ 7 2iTWv, 77— &I
LRI L7z, 72, AP THFED T T 2 mdx IZBWTIEIMERIFAANOFHEEERTT->TED,
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AMFEOFRBREGE L LTE20EF /72770 —REY VRIT LIZTHE L, IEEE IC2E 2022
DRSS THRIRITZRICBIT 3 7 5 FEBOFIEHZ £ o7,

2.8 MEFHS (Al ERER)

WA Z N L 2@l Y a2 Y OEART — %7 7 F v OB UEFEDB R OAKR ST, B
VAT LEERBLEHGTETo TV, HEEn Ry N EOMMS 27 2DHFE 7 4 — F Ny ZHlfEIC
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XAF Iy VMEEEALLEEEREL. W OPDTRATLEME L, 201 O0OFHEFEL
LTe LT, AMBSWIGHS 27 L DREERIT->TW3,

T/, BEEYarroBoNd T —RIINET AT —EmET e /X —DEm#E Ty 2
X =i N EDICHS AT LORFEZITo 72, METBY 27X —ZH05Z 2L, mHIcZb
T AR EHICHE T MG L TR kb, ZhEX A FIvrTuaycrvaryvy
EY 7, S Y a X B EE = RITIRET R A & Endo e mE r T R L v X
CHAGDEZZ KD, EBENREGAE LiFiliba—< Y Y R—7 2 4 ZADEHATEE
%%,

HHEIT 4 — RNy 7S b2 - A VR =Tz AZBWVWT, EMANLST 4 AT A EDFE
RETOBIEN AN DR Z 2710 T 2 EDOFHIICN LT, @S#rYare@mEyny s x—%H
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72 2 2 21203 2 B DB O - FHiA AT RE L 72 5,
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29 MEFS (BIBEZ)

2021 AEFEIZ T 1. B ERUERIC X 2 E— a v 75 — M. 2. W —FH X 712 X BIEEE
HetloE &b, 3. NHOHEEHROERILOMARZEML 7z, 2% LA RE LT, 28D
HERSERSC (BHif. 3O | fFOMEELN O E T el e L. 4 FOFRELZITo 72,

1. EERE R I X B2 — 3 v 7 T —lifE

A4 V7 7RI T 2 RALRORGEME LT, T74—<T7 NI F7—"HWT +—h A%
L= ar 7 I —MEERERNCTO FEERRET 5 28T, [RWHESRRE @@ BEI O /512
WIS 2 BRI RO AT BE 2R F M 2 AL U 7o & DR 2 EBGRSCGEEICRE L. SHRICE - 72, £
7o A V7 7 KABOBERN T % L, RO SRR RIARSETZ TS 2 gk D, Bifiott
RRIEPTFIED X 58D T,

2. —FH X F I X A MEHEHRGHOERL

427 Z MBS 2 NEREIROE|GHEMNT e LT, —F WX F WX 2\BIENTH 205, [FFF
WCRHEER O EITS C e DNEETH 2720, MEIIHIET b2~ —h —ZRFE LTz, EEOIEM
DIREREP TR SR 2 FIC, MFD~—H—r LTORI PR XN 2 EMOMHAEDYE
ZER U, MERMRA C IEERIATD 2 BOAK E SEOMHAGDLEIRETH 2 Z e BHR L=,
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EIE AR R D L —FADHEEMFET 2720, @EIX 7@ T vy = 7 X% v, EIERERH
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Fre~A 27a¥y h— R e HIN 2 IRERMIREI 2 2 W5 & UCEM L 72, FRIRBICB T 2 EH:
I K B 205, KRR DMR - BERE ZHR T 2 A0 0 572X BIRPIREEN OB D
HEOWRIIKRE W EZ NS, HDIEETHVTY 7 v 7 A LKREDOANBMO~4 7 ey vy h—F
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ELTDT—ER—=ZAMEITH XD,
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2.14 MAERE (B =)

This year, the research concentrated on the principles of heterodyne-mode time-of-flight cameras.
Heterodyne-mode time-of-flight cameras encode the target radial velocity into the measurement, which is
unique compared with conventional time-of-flight sensing, and is promising for high-speed velocity sensing.
The proposed method greatly extends the conventional method, making it more accurate, more robust, and
more accessible.

In this study, a new framework that can simultaneously decode distance and velocity from four measure-
ments is built. With a novel theoretical discussion, I proposed a heterodyne frequency that is optimal for
velocity sensing. For the first time, it was made clear that the target distance has a huge influence on the
velocity sensing precision. Finally, I proposed two decoding methods, including an optimization-based de-
coding and a fast decoding method. The proposed method is validated on a hardware platform composed of
commercially available devices and has obvious improvement compared with conventional work in terms of
accuracy and robustness.

This work is the first thorough theoretical discussion on heterodyne-mode time-of-flight cameras for veloc-
ity sensing. I pointed out the limitations and mistakes of the conventional work, and proposed an advanced
method based on the theoretical discussion. The proposed method is the only method that can make in-
stantaneous, full-field imaging of velocity, which will have a huge impact in the field such as sensing and
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robotics.
This study is provisionally accepted by a top journal in the related field.
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3 EEIE Y CPUIC & BT L% OpenMP task ZH\WTH — N — 5 v FX B RiELRFEITRER 215
% Z DT &7 [FEK 26, FEFK 20]. 2020 FETET L4EEEE (T OBRVERULEY:2 CS
TR E T ZE L [E 3.

PR CCS ZIEHFRA THPC M AEEEEH R RS X CER GPU MR Y — 2R D
FZE) [FFac 69], FHABERMYE (B) IFHREMK O ZE  @SMHRERIE Y LNy (5K
AT R - AEEAEER) [FRL67), BX U IHPCN Yuy =7 b [EMEE - ZEEE - S5 MEE
EfETFE L 2 DI0H) ITBEL T, 2021 FEIF5] 2 X FPGA & GPU k2 HWiEtHE, B X
O FPGA 2B 2 ZENEEEHBE IS OWTRET L7z 35K 21]. ZENEEOEBUCHIT T FPGA %
HOAEEREEREOL 7o — FERIEZEB L, 1THIES X7 ¥ 2GR Z HWTEHE L 72 NEICD
WTHREL [Eucft 10, Bael 11], 85824 () ORERDY xSIG Best Master’s Student Award %32
HL7 [%E 4.

2019 FFfE X b, THHGEEHIEME  ORFEAE T, BERK=2—I12y T =27 D7D
HEEE 7L — L0 — 2 IZOW TSR 1T > TV 3 [fAffms 1], 2021 FEE1X, HESLEFE
JE§23 I FL7 =7 RaNNC (5> 27) 1IZ2WT IPDPS WZHRIR [&E#HifT 9], A—F> Y -2 LT
INBi#%, PyTorch Annual Hackathon 2021 {238 WT 1st Winner Z#5 32 R KX RREND 5
[%ZH 5),[H0E 1)-[#0E 5).

ANRA VT RAT LIBTBEHNCED 2 T AL F —RROBEZED D, WKGHEM AW ST
FTWV5. AKREZ S RETIUIBHEOBRBE N ZHIRTZ 528, —H CHREERORAEIRD
BEMUMBBBNPEAR LD, Z7ay ZEBEEMET S5 2 i X D EREMME T LSTR85
5728, 2R LTz L F—HEBIIEN T 20088015 5. £ 2T, Oakforest-PACS ¥ 27 L
ZRHWT, FHEAZA T IZBWT, WEHKREEHEERECHEB G2 2 ED I EiTo 72
[R#3L 75].

Wisteria/BDEC-01, mdx ZHUMZ, Society 5.0 IZ[Al} 7z, ¥ I alb—a v 7 —X@EHT, H
YHROME, 7—2OFEH, BEEHICET MO HEAICONT, ARV =7 ay IR VR
DV LETHEEAT o 7o [TAFFRHE 6)-[HARFRIE 11), [fARFEIH 13), [FE5R 18], [FEF 24], [FEK 27).

2021 FEEEICIX, JST-CREST ELEHGR L o X 7 AR ORI A1 X 3 Society 5.0 D7z DR
Y7 w7 ORI mEE (GRS - M 5 - HEREER), TEISHICAI L7 5 4 N> — 1R
fEfie 2% 277 — 28 FE WIRRERE © HEEXE - BRI PR, £ 53
WRE L L CEtEREr O LR T — X AR P FEHH T 22X 2 7RYVE— MR ML =D - T T >
ANT AT L OFERFE 2 F i L T\ 5 [Kfad 70).

JMERGEEI & L TIE, THE - REBRE L RAERHLERE T2Asary e 7737 (1)) &
glERe=fEY U [FiEd 75], 2021 FEER T RMAERERR LEERBELFHIE M2 14, M1 2%0%
AFEEREML 2. e, BB X2 —FHOEES (2021 FEEA4E (V74 Y) ) BEML
7o [FFeC 71, FERC 73, HrEC 74, KL 7). £, EEZ DTV S Python iR X8 v L TH|
HRIREIC T 2 TR O W TR 2 BE U /- [ 72).

Zoft, FHNEEDOEER, £ OENNDEMRIEINCBNT, ETEER I nr 7 1E8%
DA EERE S0 L 7= [RFag 78]-[fFac 100].

2.3 EEIERE (F)IhD)

R R 2 @ ic Pl 2 FEORFEZ B LT, EHAE X CIEERERFARE TR LN
% iR e WA E 2 Tl 2 FREOMFE 2 #EO 7 [Fiic 101). —RVZRTRAEITICHA S %
BEFREFE TR ONERELRERE, BRFEE DS 5 REFEDEAAA=2—F %y P TT
A5 5, KBRS LT, PRIFEZ Sy FINCEAT 2 22T, ZERCHA LT -2 D
TR ZEZ 2 K& S 2HROMHEBUCH LT TRIDFIRE L 72 o 7o (B8 14], £z, SHFEEIEMRE
EREIT 2RI 2 FETH DAL FIEZBEA LA ALy~ B2V T, Witk
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A D OEBRMFTE AT o 72 [FER 28], T OWFFRIC & - TH 26 [MIFHE TAEHS BHBEEE 2T
B [ZE 6, ZAUIIA, PEED OFifks 2 2L — 2 YEEBGPU THRICGEHHE T 2 FED
FAFREAT o 72 [FEK 31], EfEMEtEZ EZE T 2 MM FEOEAE 7Y TV —> a v 2 —F»
AT 72007 PV —2a VHEIL—L T — 7 RIEE L, HDAAERIELZEA LB R
NV U ERRZ D & AT ED T, EELE LT, EEROMRZEBOMGEZFH LT
HIEFE T 2 FEORET - 72 [Eiid 13,

IEEFE TR EOTHTIE, FHESRHEE D OFREDOY I 21 —2a YITH LT, BROR-EA T v
TORITERERD S, TR Y ab—y a VEREFEFE TS 2 FEEMAE L, FHO
72D DHEN T — 2 I KL Z o3 V CEBICEHEN A RERIE T ALY = Y EEZHVWTW5, EEOD
R ATy 2 —2DEEDOXITE LTI Z. Encoder-decoder ETFNVDEB =2 —F 1%y h T —
I EFA L, BRI, BUEEFTED 100 27y 7RO 3 DORERA T v 7O ERBE, 5. 2
DFED 100 A7 v THRED 3 DD R T v 7OfEREZTHIL TWb, 7T—XILRBLI U T2ty
F DTRARDITRAN 2 FTNHEFE LBV E SIS, BTFRILY v iRICE 2y 2 2L — a Y ORERE [
RNIEX BT — R T — Xty MIIZ % Z 2T, HBKRINICIZEEE I 65,021, FHMIC 27,867 W
720 THIKGEZ BT 272012, BAIAARE L ZHUITHIGT 2 W8 AIAAEDREIZ U-net 72 ¥ THWS
N2AFxy THRZEAL TV 5 [fAFRFRE 14

BEMHFE T, HOABEGTUELZBA LT RLY = VB X 3BT FEOMERZIT - 7
PERIZ. EEMNT T FDTD B EEEARERE R EOFESHO LA TV S0, BHEGER L
IRENBE S &\ o T 5 BT IS BRI R OB D 0 M L e D FEEREE LW, X772, EEIROFIR
2D T2z, FAETHOVAIE T A A2 RICHRNT TN T2RHERD D, ZADKRE
FHHEBEEZREY T 5, IOLEBRT 572012, BB GPU MR ZEA L FRLY = Yk
&5 3 KL BEMRNTFEOEELITo 7z T RLY 2 VK HDAAREREZHAGDESLZ L
W& DRk A R OSSR REY L, O GPU ZHWVWAMFFEEITS 2 2T, 0l
WS T3 A X TIMKBREIROBIT 21T 5 Z L DIARE L 72 o 7= [FE3R 28, FEFK 29, FK 30, HEK 32), &
SRR S < Al S AL, 25 26 BIRHAE TA#EE RIS TEHRMERE 2 ZE L [ZE 6]

HBEEH LT, T¥ERMFR EXRTEEROBLE2E 1 A, 1E 280 E 2T 7=,
ET - MR B HERS ) SR O SEfE % HOne [RaC 111, FFad 112], A Y X —DRA—R—a v P a—&
DIERS HPCI OEA D D [Riad 109, Ffad 110]. At > X —OFE 2 (R 113, R 114] &t
RERTE DT O SIEEN 21T - 72 [Fad 102, AL 103, H#aC 104, RaC 105, FqC 106, Riac 107, FFac 108).

24 GEEHRE (2)
BI2ET R BB AT (S) TGHE+ 7 — X +228) MBIk 3 27327 — RO EHHT >
a2l —aryFE WAEREE  FEMREZER) ) 1IZBWT h3-Open-DDA (FEfERY 7 — X BkE) 7 7
0—5) OMERIIHELTBD, SEEEDFINES I 2L —2a v e EWEE ORMEICED
A, JEW CFRIB R EAZEE 2R SRS EIREEIC B 2 AIRBE IS LT, WS 2 B0 70E
BOFRNT S 7=2—F0 %y b7 —2 (GNN) IZ X > TRIFEICH B Z & B & 002 L 720 TSR
WEHL, ZOWEERITo7. FATHIZETld GNN OB R & 72 2 FHEE 3B h 1 0 ERESAE %
DENTH - 72705, FA TR T OEEZL0FE 3 % 2 v CRFREEE T oMEZL o TNt
e KIEICE L7z, 72, REIE— FICEEI L WHEHELTHIMEREOM LIcHFS5 T2 2 e 2R
BT L7 [FE2 36, F# 37). BIE, FHEMX L U THENRDOEFTH D, 2022 FFEICHETE
THs. TEPFT, ZDGNNIZKS PyTorch B§E a2 — F2MBICHE L, NVIDIA A100 B
& ' AMD Instinct MI100 GPU 128 2 MEREFHE 21T - 7= [H3 38).

2020 4F 2 HI124t v & —ICEBET 2 LD 51T o T 2 FHEYERE S 2Rk LT\ 5. FEERE
b EMENT WA F VWA T R fUTHHL 3 2 BRICEN 2 BERIZEENIC O W T, A - (4]
EHE— FOA v 7V Y 7EFR 7 LI VABHRIKEFEL TED X S5 ITED 2 D0 ZfiN i %
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SRR L7z, SHEEICA - T, T84 Jll & M XN 2 RIEEIEEUREL & [BEn AR RS o0 3 LR3I BE R 53
TAFNVHE S EHRICKZLA EDboTED, ZhIDEVE ZATIHMEFEEAZITE S BRIy RK
AEY Y Y TPXENTH 5 —7, BOWHITIZEMIEBGERRICR > T0Wa Z 2 I L 7. Himsad
a2 FHEOFES D) EFICHEZET2HRE Lo TW3. ZOIE, 2018 FELURIFZERESE &
LTkl L T 2 BIEAF SR BB S 5 FItsai [Frad 120] BREORMEIRE LTE DTV,
COHEBICE D UEAEEHT 1 ERENTEREDTFETH 3.

BIRHER « 55 ZZDOWT, RRTTRTIIHLEO S TRKREL LD IET, H#T7RAL LTOWED
EbHbZeBMETEDABIES I 2L —2a ICXDHLPCLTE R SEEZ, AN T2 51
B E LB KBRS0 UG o 3 BRI R mRICE TR 3 % 72018 GPGPU %G 3 2 FiEF
Bfiol. ZOEHEEXBVEMFALAZV LICEEENCR#ETH 2 s, o TEIHEHEE
GPGPU 2K — b L, #EORMHEE%Z K2 b CPU TUH T 22 TAL v FIFIR—2Da— KD
FIHHI LTz, ZUCE DIk XD 6 (SRREERRFEEZEE, £7- GPGPU MEHHAEOIEHIC X
DX BIZHEDOEFHARETH B Z L AL o /2. AR XXXII ITUPAP Conference on
Computational Physics EFF RO R#EIR L UTHR Matim 1) LA, BHEOEAERZERIT-
7o [FEFR 33, FEK 34, FEFK 35). Tz, RIFEEICESD 5 FMOBEMLEIC S I 1R E DI O E#E
21T - 7z [fAfFEH 15).

SRR E AR AL FR A - FEFAMR O 43S, 55 2 FEORIREKE =5
H7z. jh210017-MDH FR&# [Fiad 121] Tl&, @0 FMERZ MR E LT, %L L ORI R
ZI 0L NIVONFEINFEDPS =2 —F03%y b —=ZICKoTHEET2HMLVWEAL TDOILF R
r—¥Ial—a YFEORRFEEFENREE D John Molina B GGUKT) AL TEML,
K1 XTCETFNTEHB I XN TW2E7 D GPGPU I X 32Xt b %2 % L7-. jh210035-NAH
AR [RFRC 122] TIX, BORN FEIAE L RN 2 FRIC K 28D T2 2 2L — XD )LF GPGPU
FIFH DT RIS O W TR SEREAT (BAfER) & OHEFEMRICERE L TWVWE. S0 TO#ERY R
BRENCHRAER N EEA LTV Y7 IOWTOEM X EFHE L [HaEm 2).

A—=R—a Y a—F 4 YIHEHEFATEHBL TWEIBRL 77> MEZFEEZITOWT, 2020
ORI R—n—arV¥a—&—@BAM BT IHERLIEMUMTLED, SHEET4A,
9AD2[EIA VT4 ViEER L LT BMTHY L K 116, Fad 117). SFEEDHFEETS
D [FFRC 118, Fiic 119], KEED —HANBRCHEZK > 72 L CHkGHHLY T2 FETH 5.

2020 % 9 A & b 1 FEDEINICTHAY Y 11 et Y - WA ) oEEER
BEHD. PR 2021 FMEKRE (202149 A 17~20 H, * ¥ 74 VBfE) oW T, fHEiEGH
MELE 2 LT 265 tFRTR DO OBENE 1 7' LA DFRREIRD £ 7. FAYHIZ4 Yy a Y
WZOWT Zoom BRI LAY T4 VBHEDARZ b UTHIERETICEM L. 72, FETLI
THN B KRENOHEHEAGACKR L THEHT2F -V — FOFWORETEFEHL T3, OFPHEIK L
LT, Yy—FuimxX 1, EEEER oM E L.

2.5 EHHRE (BF)

2021 IS ERATANE (H ATPE) Omnd bIicB 3 29t 2 5| 2R 217 o 72 [F65R 39, FK 41,
FFR 42]. HATHREIMK S ¥ ZREITHIED—DoTH D, HMABERERE BV THERE LR 72 %
FEATHNEE KT > 7 UTAEEICE 212 2 FETH D, Hix OREFEICHEhoDOH 5.
U LERTE Y WSS DR 7 4 75 ) BRI LT 2 BATH B T4 L i3 2 &, HATHIOD
EE TS 2RFZEIE T Tldenwizsd, 7V 7722k CICBWTRICEE Y 12 3 H 174 -
N7 PNVRRICES R YT, A64FX, Intel Xeon CascadeLake, AMD EPYC 28\ TEITRIRE/L Ed 72
ATV EHFE L. HITH] « X2 FAREIR 7 LT Y X A BIZ/NE BT « X7 MILVEEOEET
B DY, BUTEATHI - X7 pIUEE%E BLAS 74 77V O DGEMV BITE 2 2721 Tld 5 £<17
DN eI HENTED, AL TIEIE T OEWERSLETIHFOEEICL2Fyv>atky
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M ROWE, WATTHIOMAESENC X 2 B TR EZHEHAT 5 22T, THIRKEREITING
3% DGEMV ki#taze W EE (A64FX, Intel Xeon CascadeLake, AMD EPYC ZHZ#1CDGEMV
L U TRK 86, 96, 106%DFEATHEH) ZEM L7z, ZHUX HITHREIC X 2 Z1T5|0EMIC & - T
HEEN 1/100 12> 72856, stEFHESZL ALY ZOEF 1005182 2 2EKT 5. ¥ 7z,
GPUZur IV CET2BLOEED DS, HILWGPU Fur'J I v 7FHETH % Fortran D
BN FEFEZ Wi GPU A 7 a— 74 ¥ 7 FEICOWTHFHi 21T o 72 (33K 40). NVIDIA 0
5 % Fortran a2 > o84 ZIZBWTIX, Fortran OFEAEHETH % do concurrent FiIZ & - Tl —
TR T B2k D, GPUETAIRER T 0 7' LARENT 5 Z L DAIRETH H, HIARIZIMZ
FoL—THEETlE OpenACC % OpenMP &R WEREZ 1S H 415 2%, do concurrent #§3Z DA%
FHREREE (V) &2 > 3 % atomic {lE) PFHTERWZ &, XN TORREMUCH LICET
HIFR (pure function L2FENHE72W0) 12X o T, HRESCHNEMICHRELR D 5 Z e Bbh o 7=,
HElE 72> TW2 GPU u 27 I v 75 2@ E 2 OMME [Frad 128, Frad 129, Fiad 130,

Fied 131, R¥EC 132], GPU Yu 25 I v 7§ 25 FHTH % [OpenACC Tha®H 5 GPU 1
73> 7] OE#, OpenACCICET2HEEITS720DY —Ra— NEDORE [NFH 1] 21T- 7.

2022 FEFENX [HE7 TV r—> a YORZEM 7 v v 2270 & 2 ER(KICBE 3 2158 OB CTRIFE
#HEF) OFIRICEI D2 EDZ eI FE->TED, HARITERBEICBII2MEM 7oy 22
FHEOMREETV V72175,

2.6 EENERE (=XK)
2021 FEFE D, LUAGTD SRS L T3 GPU M D N ffa— K GOTHIC M USRI Z 5 e L
T ARG A — B MAGT OB - BEERERICHU D fHA7Z. N A2 — F GOTHIC i22W T, 2021
FEFEIZE % BAfG L 72 Wisteria/BDEC-01 (Aquarius) I2#5# X 117z GPU T % NVIDIA A100 [AlF
D bz fil, V100 I1ZHART 1.2-1.6 {50 Ed b2 ZR L. Z OREHRIZ SWoPP THE [FE3k 43
THD, Fd 152 IZBWVWTHHEN L. e, Aa— FZ2RIFRICERIREh 7oy = 7 + R 133]
TEMHERT 372012, IREZES I 2L —2 a JIRHE L 7=88RE S8 L 72, BfRicik, GPU E
THEITEINE N KGR OBPFERZEIANC CPU N a¥— L, FHEER & BUIRE © L3 2 1%
REZIBIN L 72, ABEREIC DWW TIERE 2 7 % FW /2 on-the-fly @it O B b & 72 X TW 3 [FF 26].
WIS E R 2 — B MAGLIZOWTIE, KBIRD 2 — F [B 2] OfHF iz, AR E
FER ER I X —=Z AN 7+ —~< v b OWRZ ¥ ORREN FICHEGRNICE D fHATW 5.

A==y a2 —RIZHENM#EIFE LT GPUBMEH I NS X512k - T10EL EEo, 2D
il GPU WX NVIDIA D GPU Z X FT ZEeME AL o7z, LOLTA VIO I B R T —
WA ==Y a2 —RIZBWT AMD # GPU % Intel # GPU O#EF#FHELRIN S5/, NVIDIA
PN D GPU 2R e LR EEICR - T E /. SFEEIZ CUDA THEEX N EREFEICH
S Nka—F%, AMD# GPU CTHEIET 2 X 5T HIP THEZL, 72 AMD MI100 [ D%
RERELZMEL 72, ZOFER, AMD MI100 & NVIDIA A100 23/FIXF CHERE (BEFSEE 14.5 TFlop/s
FERE) 2RETE2 2 2B L, HPCHIRRICBWTHE L £ 44). HHET OpenMP * 7
n—7 4 Y72 &% GPU bk 2 DMREFHE b 1TV, #7277 7 DREREITL > T, GPUAITD
s b2 S ATD HIP E3 X D 2.0 %, @Y M REmEL 2 i L 7z HIP £ 0 0.72 (50 HEREDS
BB Z DG h o Tz [FEFR 46).

AR FMMDIDA YT A VML IR o7z 2021 FEDOHF ¥ VA —RABICH Iz o T, HRn[EZE
& 77w 7R — GBI OBEMEICEE 3 5 L R R I S 2R T o . 7T v R
BIOMFERRIC OV T Z B OFEIBERIC b E - 7= [l 6, Hol 7, Hol 8, Hil 9, #ul 10, #oE 11].
BIRL7Ao Y MIEAFI T 7S 3 v 7 TMPLER i3 7 a2 o 2 > 27 AP (58 153 (11,
55165 [\) OFEMMEZHEY L, MPIZHWiF 7w 7Z 3 v 7oHEMEicoWT, 7T aerss v 7
ILEE R e U-iEFRB X OTEHE 21T - 72 [FaC 146, FFac 147, Krad 150, FFic 151]. GPU 2 W=
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AHERZEOE KDz, GPU 2 =F ¥ ¥ FIZBWVWTIEX X —%2%H 7 [d 148, Fiad 149]. 2021
FRED O I FIUE Y2 HPC IR OEEZR R [Riad 140] £ LTHIEFNL TH D, HPCHIERICE
WTERZHY U7z Rt 142, Frac 143, Fiac 143). 72 HRLFE2ES O 84 M 2EAZITBWTIE,
7a 7S AR WG [l 141) 0 —B e L TRESEE I L, $RBERGHEY L7 Rl 144).

2.7 EEIHRE (AH)
2021 FEETIX ICCG IENDRAEEIHE OB 2 X 2 5t BRI T 2%, BXU0 etz
i a 7EINC X 28— R ARSI S 2R 21T - 72,

{EHE LT DO R SRV R IBE - D 0B 2 N IA S R S LTV 523, FHES I 21— =
YO TIIERHETHIIFERVEWVWIZEZIDNL, DEDFEMIN TR, ftEES I 21— 3
YOFETH, FHHENRICE > CHEBE T T4 RIGEDH . FHERREEMECHE B HIRO RN R
HRFTE 2, 12720, BMEECHEHINTWS X572 FP16 R Xid. 8EGTORBIIKL . FHEE
P2l —Ya YTREHARMARVGED D2, 22T, [EEETH THE IR TWRWEERED
FIFIZOWTORFEITHONTE D, A TIIATER T L A F —EFTLED 2 G AL (ICCG)
EICFP16 % FP32 7213 T/ . FP21 % FP42 72 ¥ OEMEEEE %@ H Ui %217 - 72, ICCG KX
KIREA2HN, — KRR Z L 72D bR TED ., FIERENEE T FP64 OFHAZY L X
NTVWET7 TV r—>ayThb, ICCGIRIRIEEHBICHEA LR, FEOLEBD/ NS W
A2, BEITH %2 FP21 T, X2 b % FP32 TORMD, SUHEAEWGEETHITH. X2 b
£ HIZ FP32 TOMMP BN BAERE R U [FELR 4T, 5% BLIEELZTOMHETE2X57%
IR DOWTHFEEIT > TV,

TN =2 arERA=—NR—aY ¥ a—XD X RKEEL 7 I AXREZEE L CUHHILL 725
G, Tat A, ALy FRNTOEERARIHMPERTH S, LrL., stEINCHEERENINE SR
WG, STERETARMIENT 2588 13— R AR SO RE L 72 5, AR TIE. BIFE
(EF) OBBERZY [FL 163, 2O XHRB 7TV r—>aryE2Ric, &7t 28D 15 a
TRUEHERER Y DT X =R TE X E, a7 i TRAEHEEDE —bE{To T3, Z
Wz &b, FEREERECHEB RO ELFRFTE 2, BUROKRTIX, OBCX A—R—a ¥
Ya—&D256 /— K2 LGET, sHERREEM BAREDH 2D OFEENHIRIC LD, &
HEE % 50 WHIH T 2R EHER L T0 b, ZOA5D0REIE /) — FED ot 2ICEfF i g8
T30, SHRIFELZTa 2D — FADEIRIZE T 252317 -o T\,

2.8 EEHRE (9F)

2021 X ERMFEEE E LT, INT 7597 VEHRENRIT, BBV NAANREDETRERA X
B U CTRIELDEIEZGEOME 21T L & iz, EBREr OEER/NE T2 X5 1Tk AR
RIS NA AR T 2 a2 1TV, VR TLATRETZ Iy —Ra—FENFALE
[FEFK 50, FEX 51, 106 3]e Fio. B RZIEREME £ > % — D Wisteria/BDEC-01 @ Odyssey & & T
Aquarius IZBWT, F ¥ FAFALE FRIZ OpenFOAM B & IF GPUGPU A4 T % % RapidCDF
DRYFR—7 T A MEFETL, LEBREEREE L Y2 — TR L OEBERICOWTHES
THRLL [FHER9), 2B, MO RATL1ED, TNETOF ¥ FURNDOR Y F =TT A bD
T — XL RY P VICEELTWS (N6 4],

HESHETES & LT, (WFE TR OHEETORRIZBE W T, OpenFOAM 72 DA —7> CAE vV
7 b0z 7T A HEORELHY L7 [HEERER 3],

HE - ASEREE LT3, HERFERESE Y X —F M, PCZS5RAZary Y —3 7 ADEM
TIV =y a VEHRBRUOF TV CAEEREETH 2B L7 AV v MW Te s3I0 7
2 OpenFOAM BB 2 OMAIZIHY L, KHOMEE 2% 3011774 o 72 [Fiic 158, Fiit 159). 7=,
LB RFHERIEE > 2 —D2o8a Yy TRE ] Type IFNF ATz, A——a P a—& [R#E)
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FIABGEEE 2 OpenFOAM #E R DRI ZHY L, #HO#ME X% 3 [H1T74 o 72 [F¥ad 160], 2 DA,
F—72 CAE¥RDESE [FiEd 161). BX U, =72 CAE ¥V RI 7 4 2021 EITEEE [Fd 162]
B D bz, BERBIERZBERIT X % ParaView Documentation OFMIERZE [Fiad 163, 236 5],
HPC/NEERHPCHIFE vy = 7 BT ORISR [Fiad 164, Kiad 165, ZDMEERZER
Y Ot X EERIEBI 21772 o 72 [FFic 166, Fiad 167, Kac 168],

3 MREER

BFAE

[fAf#a47 1] Nakajima K., Iwashita T., Yashiro H., Shimokawabe T., Nagao H., Matsuba H., Ogita
T., Katagiri T., Wisteria/BDEC-01 & h3-Open-BDEC: Innovative Scientific Computing in

the Exascale Era, ARM SVE for HPC, 18th ACM International Conference on Computing
Frontiers (CF’ 21)(May 2021 On-Line)

[fAfraETE 2] FHIEIFE, Wisteria/BDEC-01 : IEHH - 7 —& - 41 @EIC X % Society 5.0 FEHAM]
T, PCZIRXY—2>ay 7 infH2021 (20216 H18H, > 74 V)

[#AfFa%7E 3] Nakajima K., Iwashita T., Yashiro H., Shimokawabe T., Nagao H., Matsuba H., Ogita
T., Katagiri T., Integration of (Simulation +Data+Learning) for Innovative Scientific Com-
puting by h3-Open-BDEC on Wisteria/BDEC-01, Arm HPC User’ s Group (AHUG) Work-
shop, ISC High Performance 2021 Digital(June 2021 On-Line)

(A 4) R EFE, Wisteria/BDEC-01 & h3-Open-BDEC (GHH - 7—& - 228) @iaick 3
Society 5.0 EBINENFI T, ALY T4 74 v 7 « AT LHRR (SSWH, BEERANGETE D
Blex 2021 FERE (20224FE1H20H, A Y714 Y)

[fAFFa##H 5] Nakajima, K., Communication-Computation Overlapping for Preconditioned Iterative
Solvers, 2022 Conference on Advanced Topics and Auto Tuning in High-Performance Sci-
entific Computing (ATAT in HPSC) (Online, March 29, 2021)

(AR 6] 3% 8% © mdx: 7 —ZEHARCAT ELEEEDDOHA T v 7+ —24, PC
752X —27Tay 7 in #2021, 202146 H.

[(fAfFalE 7) % U8 Society 5.0 EBEFHIETY I 2L —yay - T—XAEHD LD DFHE T T v
b7+ —24, NVIDIA #k® HPC Weeks Week 1 - GPU Computing & Network Deep Dive,
2021 £ 10 A.

[fARFETHE 8] 1% B Society 5.0 EH A HIET I 2L —vay - F—ZXAEHDO DD T F v b
7 #— 2L, Japan Lustre Users Group meeting (JLUG) 2021, 2021 4 10 A
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7= [EHeh 1],

BRFEADR X, Bite UTiE, KEWBLOBORsE e U T, 15T 5 5E B O/ 5 1 o Jaok i
DR DO EREH 2 E I T 2 2 RBEETH D, £/, KBRADOT A A I A MY —Hf%
DR E HAR R PR OFRFECEBLU, BT ETH 5,

1.1.2 AEHES
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[ 3] SREFFTE: AREFEIE, 7OVl & % i B PR P I s O, RREREIHE R, 2022 4F

[FeF 4] BT 200 fREF 7%, ALMA ZRWEEER - X1 X V2813 5 KREA6E - YBELERE O fRAH,
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Zigbee Network and its Possible Countermeasures, In Proceedings of the 5th IEEE International
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3 | fu-tokyoacjp EFRHER DNS 4—/\ZDEE | EE
4 ddi.u-tokyo.ac jp Bl AR DNS H—/N\EZDER pald
5 m.u—tokyo.acjp EFXRHRR DNS H—N\EZDNEE | LR
6 utmobi.u-tokyo.ac jp EEUTA- A/ N—=2a B MRS IR
7__ | asnet.u—tokyo.acjp REXAE W RT Bk
% 3 UTNET 774 /\—T )LEAFAOEERUVE|H
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BOE DRy NI =22 W TR, @il O FEBLELHIZ, B2V T ~OXfIEbEE /> T
WD, REFEIZBWTHEXF 2V T4/ T U NI HERBELES > THill S Tl W IEE BRI
AL TS, FRZar Ba—F ~ORIERADRS, BT A=/ Web X—TZEE TOUA /LA
YU T, B E Z T 7O EITH LD FRRFEN DO RIET 7 BADEH L7052 EH B 1L
20, LU, B X 2 VT & EIC T A2 EITRHFE OFMEHEDIK TICH 2722 %, —fikimeL T, &
X2 UT AR ROB T B ERMEE DR — R AT LN 2508, KD XL LR T R F
ELTWAERETIE, 2O —RAT7DNRT U AL —DIZNRKSE DL LIRS TR0, Z08H
RECE DL RFEDOYF 2T 4 DHERFFERIZENT, LLFOERY, X2 T 6 i E5 52 FE LT,

1.1 @ E o FRF
FNEFANDBIEES YT LT, Xy bD~y X e —EHBRGTEL, AT U MNIBETHRED
OIZFIHLT,
UL, LR D 2 >Ofas & L TS E1To72,
CBENT T4 TEERY AT A MER T2 Secure Traffic Probe (V7R =7)
RN TS F AT A 2 LU — 25 SIRTUS

1.2 Ozt

RV AL R NFEIZBNT, VANV ADE R EE G FE 2 RIRIBISHE DR FEEL T, 20t
—HIANAKI R TN =T 3D,

TFWREE 27 —TlL, 5IEMELL TOaL B a—F T A VAKIRY 7 =7 OFN~ORAT I —
EREHELHED T,

‘MU R~ A7utt AV AISAH — | Server Protect 25

*Sophos f1:: Sophos Anti-Virus

XY T VY2 —3 52 A% ESET Endpoint Security, ESET File Security

- Symantec fI:: Symantec Endpoint Protection

F72 2022 FF DDA B TMA THAEBM M TEOUAN AR Y 7 =T LL T, B FOEiEZ

A B AR ARG L R ~ ORI 21T o7,
-~ N~=A278mtl: ApexOne, MobileSecurty, ServerProtect for Linux
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H—E X ffiEt
TR 2 —HTANARRY T =T OHFERILUIEE | OBV THD,

£ 1 UAVAHRY T =7 OHEERDL

2021 HEHE
V7T =T 4
5 | R TALAE

TANAINAL — (HAFEAR) 576 40 11334
TANAISAL — (SEEEHR) 81 22 415
ApexOne(|[Ha—RL—hTT 1 32) 2 2 381
Sophos Anti-Virus for Windows 22 14 166
Sophos Anti-Virus for MacOS X 156 27 1937
ESET SEndpoint Security (Windows) 76 22 969
ESET Endpoint Security (Mac) 75 24 688
ESET File Security(Linux) 9 7 48
ESET File Security(Windows Server) 4 4 22
Symantec Endpoint Protection (Windows) 29 14 337
Symantec Endpoint Protection (Mac) 75 26 495
Server Protect 27 18 102
InterScan Messaging Security 5 5 11
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I
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1 ERMmE

T IR #— Tk, UINET OB Ry N —7 TeX 27t WA Tl THDIEnD, 1y
NI —=2% LTceF 2 )T 442 T U MTOWT, K FBE WS AT LB TR TF — L UTokyo-
CERT(The University of Tokyo Computer Emergency Response Team))>5H LA FORFEHXEB 1T,
UTokyo-CERT LB JL7R 230 e tX 2T 3 R a2 L7,

B 2 VT B SOOI &N~ 1 ik 4
A= B =X 2T AERT A NEND, X2V T A DIETIELT AL AR DA TEREZINEL |
UTokyo-CERT @ Web ~X— U ~DH#<° KR — /L CO—F il 5} O J5) CERT ~DFE 1A
— /L TOBENZE ST, X 2T 452 B 3 D1 E i 2 FE i L7z,

CFNEFA OB BT VT O A
BN T T 4 VRS 2T DR, 7 "y T F 4 AT W THENE P OBIE TSR R EL .
X 2VTAA VT U NORER A LT,

X2 VT AT U RDER R CERT ~OiE %
SN EFEAEDOWEE DEEASS UTokyo-CERT ~D NN DB > CHIH L% 2V
TAA T U NMEOWT, #4858 CERT Y EH ~A 2T UL R — R AT A TR KL Y
RIS A AR LT,

AT U R— R AT LD S P
B8JR CERT 35, BAELIZBX 2T 4 AL 2T U RONRRR VS 2 ER A EX TR E TE5 L
NI AT T VAR — R AT AOERE A LT, 2021 /- 7 A A v T AR —h
AT LOTEME AR IR LT,

AT U R — D
W JE CERT MofESizA v 7 U R —MIDWT, 8 H 45 UTokyo-CERT Meeting C
DOWEEITHEEBIZ, UTokyo-CERT @ Web ~—71 (https://cert.u-tokyo.ac.jp/) (ZH# L7~

X2V TAAL YT IR AL IP TRV AD Ry "I — 7k
)5 CERT \EMELIZ X 2T A>T U hDHb | 38 RSO FELR MG L COBEA 1T,
BAHEE LT, Y% IP TRL RIS L 5i8{E % UTNET K2 Tl L 7=,

X2 UT AT RO R CERT O %R~ i /)
HBJ5 CERT \ZHEAE L=t 2 U T 4 A 2T U hDHh | BARR A7 15512 C L #6J7) CERT
725 UTokyo-CERT (Z i /) DAKFE D 8-> 7= 556 . UTokyo-CERT J UM JR) CERT L #5711 T
KIS LT2,
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2021 FEEED X 2V T A KR TR TAL VT U MEEIT 1~3 DLV THD,

B 1 el T v T MER

BAx A8
uE (20214 ~2022.3)
» ZRADSDERICLDLD B EARAD ® UTokyo-CERTIR4N
30
25
20
15
10
: er-#lhl I
0 Qb ( 3 ’ ; Z ; G 1 ; H ; 2 . 4
2021/04  2021/05  2021/06 2021/07 2021/08  2021/09  2021/10  2021/11  2021/12  2022/01  2022/02  2022/03
%/R
s TR TTRES X, 2PRRRIC A o T U R L OB ITENT 52 A I EH L TZb O TH D,
X2 - FA B
FH-F A RRRP 5P

iz (2021.4~2022.3)

2021/4 2021/5 2021/6 2021/7 2021/8 2021/9 2021/10  2021/11  2021/12 2022/1 2022/2 2022/3

#/R

K2R 2R A B 1. 130.69.0.0/16, 133.11.0.0/16, 157.82.0.0/16, 192.51.208.0/20 33 LT} 10.0.0.0/8
DENTRL A DEA VT U bl ZRLUSDOFEANTHEAL TS T RLRIZE DL T bk
DHHE A BICEH LI DTT,

- 203 —



vy hT—2

B3 MRAANAEBIEE

BRAABRIGH
(2021.4~2022.3)
gy " ERRRE- D195 =) » RE7HER n FHRRAL
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o KB N W B U1 OO N 00

2021/4 2021/5 2021/6 2021/7 2021/8 2021/9  2021/10  2021/11  2021/12  2022/1 2022/2 2022/3

#/R

X RRENN A BRI X, EILT=A 7 M | JPCERT/CC(http://www.jpeert.or jp LD AT v
PRI SWTHELIEL D THS,
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TH AT AR AR RIS LOF TR O, il ThHh OB S IR TELLK->TnD,

Microsoft AE#L DT BT I 7B L IR T TR OWTIE, BIRESZ A2 0 G E AT DI ik
WS AR HRIE 5 — LMY L Ry T — 2 F — LT, 7B ADFETE, FIAE ~OfRME, FIFH
EOFEREEIOVEREL AL L TD,

VIRT 2T T ARG —E ZADORR Y 7 = TII L F D LR,

(1) Creo
3RICD CAD DV T "I 7,

(2) IMP
WERHENTY 7 N =7,

(3) MATHEMATICA
FAE R R HB B oY 7 =7,

(4) ChemOffice
BT NAF B CRBLINDER 2 72—V | DIZEED ALY 7 =T,

(5) LabVIEW
FEHL - HIEAN—RD =T LDBIERC, T —F DM RO | AT DO I LT =4
RS D720 DT T 74N T eI TR 2T,

(6) Microsoft Academic Select Plus
K-FE Microsoft B,

O, RO TRNT =T 5 A ADOEATOE B E LT,

(1) TANAKE T =T
Xz (Windows BEN Mac) , 77 ALY — X A— )L —EDa o —H 7 A )L A%R
V7 2T, GET 2T kA S R)

FN1. 2127 =T I8 ZAOHEFEIRME R,
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#F1 VI7MI7IA4 B ADHEERDL

2021 4
AVEYE S S— S—
R R
Creo 13 9
JMP Pro 49 15
MATHEMATICA 171 21
ChemOffice 65 11
LabVIEW 232 21
F< 2 Microsoft Academic Select Plus O G5 IR
3 I3 =)
Y7 T =T 4 " " o
- g | B% | %
Exchange Server Standard 2019 SA 1 | 1
Exchange Server UserCAL SA 1 7 1
Project Professional 2021 SA 1 10 1
Remote Desktop Service CAL 1 5 1
SQL CAL (User CAL) 1 32 1
SQL Server Standard I3 7 X— X EF/L(2 A7) 1 8 1
SQL Server Standard ¥ —/\/CAL €7 /L 3 3 2
Visio Standard 2021 2 2 2
Windows Server Standard 377 7 1 > X(16 3 7) 7 17 4
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FOEE AR OFHIEERF X, BEFLHEL TSR ~DHF

R oY — R Lk
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IFLLTFDEBYTHD,

BA I LT,

19 A2 F full 7> 7 (42U) . 19 A2 F half 77 (20U) $EHAOF| AL 7 e

(2) B (full 7v7 1 KdH7=H AC100V 30A 1 [A]# (half 77 1XZDH:4y))
(3) 2=
(4) T 7RAEFR(UTNET ~D 3 N — 7 $55¢)
(5) MNIB=EH
(6) Tv7 Dl
(7)  FEE RIS 23 EE FE R 0O B 5 e
# 1., 212 2021 EFED T 7 —E ZOF| AR A 7~
F 1 BHIvL AT DY —E 2 R (2021 4EEE)
FIRER R 19 AT full 77 19 4> F half 77 BANFEW (15A)
7 2R 4R 5 1

2021 FE X, LT OEEEIT-T2,
SBINEIEOT- D D45y EMRE T H

2 M2 YL XAV AR AR (2021 FEE)

MR R

19A4F full 77

19 A>F half 7> 7

BEINETR (15A)

1A

0 i

2021 HREEZ, LR O EIT -T2,
<7 UPS. 4y B D H#%
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ENTE WA 7ET (NID O T 28 FREZERITHEICSIM L, JHaRFEE L TR
PEALTWA,

2021 4 FE I 1T R FEPRIEFLBORSMIFER, « V220 TLRA 232 H BN o 72, 2021 45 R .
TTLRA ZEH L TWAERIX 205/ & 7o 72,

1.1.2 5
2022 4F 3 H 31 HBIEE CTHR 2V — GEBHEOK I 14T TH D,
TLRA Z L IZEEH LR AL FICH TS,

. 2021 R

MR A
ELHEFEAT 135
WMERFEIT (issp) 89
AEFERANBFZERT (is) 88
A FH 5 (adm) 64
TR AR 60
PR TER () 56
A SR FEE (o) 38
k@S BE (h) 24
AR % — (itc) 27
Ze g A A7 ' > & — (csis) 23
7)) B i A JE A (ipmu.jp) 18
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SOBHREEAT (hi) 12
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7,
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THEFE NG, T AT M7 BB T A O B 21T > TD,

2 H—ER#Et
2021 FE ORI FAIRDUILL T D & F 0,
2021 4R

FRITT U MR 7,478

gt S
=24\ ORI K 90,476 248
22N ORI 271,042 744
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R RAG R 2 — Tl PR R B L O EF I T2 2L T, 2FE DO KF.
WF e B S5 \TAREE T D B . KPP FE . BRI ORREM 7o Er B LT B TR L T

A=A 2 — B AT W W @ D KB 5 R — B A Z 4RIl T d,
2021 AEPEE L, £ 1 1T EF 5 A7 A (Reedbush, Oakforest-PACS, Oakbridge-CX, Wiste-

ria/BDEC-01, Ipomoea-01) Z3# FH L, “EPNAFOME AV I I 2HFE -

A== ¥a2—FT4 7

RE 1Bk £8

BOTOIZHHASIL TV,

3 1. 2021 FFJEIEH LT A— /8 —a L B a— X AT AN OB AR — UV 2T A

Mt sS —
CPU-GPU r(%“”% 75)
o 2T NET VAT BIERAL TR, WIAZE | (B)/—F (qJ)HPL@ﬁ‘EE %E:(PB) | WEFABA
F, B4 % (*f)CPU = S| () EE, | RGBS
("F) TOP500 Jig -
(TF)GPU (oot 411 | (PR
A)
120 1.42
Reedbush-H S BT 32l —a 4,320 802 ‘2‘0)%7 *
VR A— T o — A 240 — 5.04
2 A7 I, SGI(Bl HPE), 64 1.43 363 2017 4
Reedbush-L Rackable C1102-GP8 2,304 .806
256 — 1071
— ﬂ:u e .,
A= THRBMA =S 8,208 25.0
Oakforest-PACS —aL 2 — A AT A, B 558 144 13.6 26.0 2016 4F
(OFP) +it,, PRIMERGY CX600 _ 39 940 | 10 A
M1/CX1640 M1
KIFAEABAL F| A — /=3 1368 6.61
Oakbridge-CX Va—HdL AT A, B4, 76.608 428 12.4 2019 &
(OBCX) PRIMERGY CX400 T 110 — 7A
M1/CX2550 M5, CX2560 M
(BT — & 228 A A
o —/N—a a2 —H AT A 7,680 259
Wisteria/BDEC-01 (L 32l —vay /—RE, 368,640 271
Odyssey R
& 138, PRIMEHPC — 17
FX1000) 25.8 2021 4F
. . — 1.00
e R | o 3
Wisteria/BDEC-01 | —/S—Z B a—&T 27 A 3940 43
Aquarius (:7:"—& * ?%g /“—]‘\ﬁ, EIE;jj 560 106
38, PRIMERGY GX2570)
TP R AN — 2T — —
Ipomoea-01 L0 1Y), i, - - g b
DDN EXAScale — —
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Reedbush-H/L 1% 2021 4 11 H RIZ T, Oakforest-PACS 1% 2022 4E 3 H RV — AR/ 7 &L
BIEHEK T U, £, Ko ¥ —CEHTA— A —a o —# CHalfFE H 7T e
Ipomoea-01 7% 2022 4 1 A MBREBIZBHAAL | 2022 4 5 H £TOF7E T Oakforest-PACS 2>5HD T
—ZBATIEEZBIR LT,

HPCI (213, 2020 412 5] &#i\ T Reedbush-H 30 /—K X8 » H (60 GPU X8 » H . ©*—71ERE
354TFLOPS #H) . Reedbush-L 16 /—R X8 » H (64 GPU X8 » H | &"—Z74:1E 359TFLOPS fH24)
Z 2021 £ 11 A KRETHLH L, Oakforest-PACS 3,300 /—R4E (224,400 = 7 4E B — 7 PERE
10.05PFLOPS #H*4) | Oakbridge-CX 200 /—R4F (11,200 = 74, &"— 271452 967.68 TFLOPS #H4)
22021 423 H R ETHUH U7-, £7-817-12 Wisteria/BDEC-01 Z & TR ED 15 %% FFREL T 2021
10 ADILH LT, Flaa )T A L AREYYE (COVID-19) X 5RIZEB1T D 1TRHE | TR | TAIHK |
MY YERIZ B 2047 « T 72 & IR # i e AR 3 D70 12 i a7 A L R YIE kG
HPCI [ R A SRR E L T Oakforest-PACS 200 /— R4 (HUKHLH4Y) . Oakbridge-CX 120 /—R4E,
Wisteria/BDEC-01 Odyssey 200 /—R X 8 » H ZiB I CTHLHI L 7=, 2021 4FBE 13425 T 4 FREDEAR
SHTEDN, 96 1 REIE Oakforest-PACS, 2 ##81% Oakbridge-CX ZfE FHL TV, G451 3 58N Y
=DV AT DAL TN,

Oakforest-PACS (T3 AGHEY )LD, [ %2 ERIDMERE, HMZ A 3528 T, TR LIARAR
T ~DORATHIE]H 12 National Flagship System DA% F7- 507 A7 L% HIRL T2,
2019 4 9 A5 2021 4 3 A RETOR], ZOEEIZ 3R T3 28D TET, TOP500 (23517
5, BA&ETx 7 (2021 - 11 H) X 39 i Tho7=,

K AT LOBEIZ DU T, Oakbridge-CX 1%, 2021 4= 4-8 H | 2022 4= 2-3 A 123 T 50-70%
FEEECTHERS L7=73, 2021 5 9 A»5 2022 4 1 H ORNIE 70% %2 T RRETHER L, 10 A lZiX
7713% ETEELT-, RN A DL % Oakforest-PACS 1 2021 4E 4 4735 2022 4E2 AT
36-67% DRI TIELOENH LN, EH R D A L7275 2022 4 3 HIZ 79.8%E . FENTHRLE
FIRAHELY, 3 ARICH—E A& H# T L=, Reedbush-H(1 /—RIZ GPU 2 %) 1%, 18-35% CHERS
L. Mz T, Reedbush-L (1 /—FR{Z GPU 4 &) 1%, 2021 4 5 AT 50% &2 7253, £ Dtk 14-
27% CTHER L 7=, Reedbush-H/L 1% 2021 4E 11 H R CTH—ERZK T LI,

2021 4 5 A i HZBIAEL 7= Wisteria/BDEC-01 13, 1IEAGEHBA4A)5 Odyssey &, Aquar-
ius(1 /—RIZ GPU 8 £5)HZ 11 HEHETIRWRIHARIZ 7208, D% LT ORI N L3> T
ETCW5,

2021 LT OM, FIAEZ IR, —E 2D L& HIEL TUL FOI 7k 4 ik xS hEL
7= (BHEE DO & Te)

e  Wisteria/BDEC-01 Odyssey/Aquarius
> AFERRE T Y 7 hoHEE
> ApFEo—H—FH 3R
> FHBAE EE=
> JRHRIEE

e  QOakbridge-CX
INGERIRIRGE T 1Y =7 b HEE
A — P —FI 34z
MABAZ, e

JR RIS )

YV VYV
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e  Qakforest-PACS
> ANFEARIGE T oY = 7 o HEE
> ¥Eo——FI
> KRGS, GEE S
> RHIEE)

e Reedbush-H,“Reedbush-L
> NEARRGE T v =7 O HEE
> ¥o——FIH 3R
> KRS, GEES
> JRHRIEE)

2 FHEOOFREEAER X R

2021 AEEIE, 2020 RIS &, Brilan oA L ZRKYYE (COVID-19) B LK 115t &
LT, A[RERIBV L E LI A— = B a— 2DV —E 2E L CEX A IO WMV S5 % K a1T-
77

2021 4 3 A RIZBWT, REEENHIRFEEHIL ~UL 0.5 L7p> Tz, A== B a—H
IZBWTIEL ~UL 2 ITH Y 556 SR ke L Tz, 4 HICADE BT ERIL T EAER (25 8
& (23 X)) SRR AFRES | &0, RAHEH REHH IO~ 1 ITBITLT,
A== B 2 —Z BN TIL L 2 &kl LTz, 6 A IZBWTE, AR AFREESIZO
WCIHEBR SN D EEH 1T, ARZETERENHI PRI &1 23 A o w7 A L R G yE KB 1E D725 D BUR
KFZOTEBHIFRFEE2021 1L ESIL, LT IVOFH (L~ 0,05 H 1,13 > L1 S,
A-E) L5 EFIF (UL B ATz, 7 HIZADEF RS BRAFEREES M, A
IR RFEEHIL UL B IZFI& EIFBi-, 9 HICH S BR A HEE S BIRRSN D LTS
Bl RIEEHIL LV A ICBIE T B, ZOMBA—/N—a B a—XIZBWTIL~L D %k
LTS, 12 HIZ A TA—R—ar B a—H I ~UL A 12 7R, HRLE 3@ E BT
D, BRSFESEII N BRSO L CElEE L, KB HPC T L I S ha RE H R A1 T 7\ il &
BOOGEEEITOELT-, HEI=RIT 70% L0 T3 B 27208, i OREYE N\ IR D2 B &
OMRSTF B OTEEENH O L 3RIIHR ) @\ RBE A HERF 92 Z & IR LR B (L3R E LT, F4F 2022 4F
2225k Faa AV A IO REDNRATULED | R AR [ EASER 1R %5 B s
DA ST, 1 D 3 A RTAFTARAFEHIRIEEEEHIC, A—R—as Ba—FH L~V A
2D B AZHE BiFbiviz, BHkE 2O NRSFEDTEEEE DR EZ R D 27 MllZ L D22 #)
BEEEEGZMG L, 4 A MEEE I N— R = T RTFEHI TR/ RO N TR T 528 T,
THENRE, 9 SAN T ORGIE KBS IEIZEW LA TS,

3 M35 -7—4%- 2T BMEA—/\—a E1—42 X TLDEREE

2021 4 11 A 13 HICE LR ASHEN AL L, [RHR -7 — 228 G A— /X —aa—
23 A7 I Wisteria/BDEC-01 [d, CPU &L T Fujitsu Processor A64FX (Arm v8.2-A+SVE) ¢ H L
7ol Ral—yary /—RE EREIFEERE L T GPUNVIDIA Tesla A100 (Ampere) ) 2355 @S
TWET —& 8 ) —RD 2 FHO ) — R TENEIUELSILE 2 DD/ —REENLIRHA— /X —
AV a—HThHD, Izl —ar /—REE (Odyssey (Wisteria-O) ) Id 7,680 /—R, 7 —4 5238
— R (Aquarius (Wisteria-A) ) IX 45 /—F, 360GPU L72-> TRV, ThEhoe —7HEEEIX 25.9
PFLOPS, 7.25PFLOPS T&%, Odyssey & Aquarius THl % (ZIEHAIILTWDT®D, RXUF~—271%
B 2 \ZFHAIS V72, 2021 4E 6 A @ TOP500 HPL G, Odyssey (X5 13 iz, Aquarius [T 15 93 fif
L7280 Green500 T, Odyssey [FHER 21 A7, Aquarius (TS 10 fi2, HPCG T, Odyssey (5 9
A7, Aquarius [T 5L 53 fi7, Graph500 TlE, Odyssey 23S 3 (LT F 7Sz, 2021 4 5~7
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H O EREF (BEMM) 242 T, 8 H S ERGEMZBIALT-, AT AT AL, Odyssey & Aquarius
ZEEESH | [T 32l —a2 (Simulation) + 7 —# (Data) + %% (Learning) (S+D+L) | &9 32
BUIKHE LT Ty b7 4 — L THY | iy NV —27 (SINET) Z# L C, SMBEHE & IR (F
=/ A=V Rl SR, KEDT —ZEVT NV HA LI T 52 Lh A REE LT
W5,

4 RERABEHLBAN—VDRXTL(FE1HEK)

HRRFE RIS 2 — (LU T2 — ) 1E 1965 FICH R K FRBG R 2 —LL
TEXALSAVTLAR 50 4F4RY | E L RF MR | 7 BRI i A e [FR] H - Je[F AR FEHLR
DOHIZHLAL, HEHHINA R T p— L A AL Ea—T (7 A7 Z(HPCHDOAE R LT,
WA DFEFE DRFEEI CEIESIN TVARA— R —a L Vo —F 5 L K S — s ais
KO ER A T RO RO R IRICS K EZ L TE7, 2022 4 1 AR T, YtEra—
Tl 3 7 (Oakforest-PACS, Oakbridge-CX, Wisteria/BDEC-01) D A—/X—a B o —HF T AT L (L
TFIoAT L)) ZEALCTREY, A HEBILFENNE GG TR 2,600 4L ETHD, K AT A
I, BOWEHEMERE, 22— —T LRI 7 a T AR EREE 8 LT E A SF I E 2 m <Rl S
ANG AT

B H—DUAT AL, bOOLY, HER-FHENE, R PRl O BR Y- 5HE TR0
CIRKFIHSAIVTEIZN, FEATIAN TARE, R BRI 8 L0 24k B CE S A LD IZ 72
STWD, BHERENTE =D F (The Third Pillar of Science) | EFEIZIDLHITA2 > TALVS,
BB —DBEF 3 VAT ATOT G, FHERFHIOINA TRICT — 2B, #E/ \ TE6E
ERELIZHI LW OBRRICE T L0 THY, A3 —2Z2[M (RARZERM) &7 42 H V22 /] (Bl 5
Z2[H) Z @ EICR S ST AT AITED B E LA SR EREOMR A TN 95 NE Lo
#1422 (Society) 7205 Society5.0 D FEHUZHERTHZ LML TND,

A== a— X OUBREE S DA BT DT —F ELEINO—1R% -8 > T D, FRIZ,
[BHE T — & 2238 O E % BRI H LD Tk, REOBHT —#, /T RA—X X T 1Dt
BT AN E BT HNBENH D, Yo X —TIIERARN — V1T K AT AT E L TEA
I, BTV AT LOAR — VTSI TV, iIE RIS B2 — DT AT 8B INL  FIH#ES B
IR TFEIS U THEEB OV AT 22 RIRHZFIH 32 HF N TD, o, AT AR L —
AENDGEIEIKREDT —F o\ 0T 7T HMERD T, ROV —ra—RK07 —2 &
ML TWAZEND, ZOLI 7R VUIFIHF LS KA EEZTRNDZ LR, B H—D4y
AT BIST 7B AR REI R B AR — P O AR TR KD BTV,

HU K2R LS [FChe Sei 3[R HPC HAfiis% (JCAHPC) (28> CEHL TV% Oakforest-PACS
1L, B —2MEE 25.0PFLOPS 2457 a7 o907 o TRDY AT LTHY, 2022 4 3 AR
\EAZHE T U2, ZOIHRIEEEL, Yo X —Tlit, FYVATLINST 7 A TEH KM
@ AN — (Ipomoea) | 238 A LT,

(RIS E AR — 2 27 A (Ipomoea) | 1340 5-6 AEEFAL . K9 3 =T LITH LW AN —T
AT LEEAL ANBRZAHZEEBELTWDEN, ZOHE 1L KB ILEAN — v AT
L EEIHEAR) 1T, 2021 /2 4 H 8 RITEAGZ, [F4F 6 A 24 BIAREREHS. 8 H 27 H
WCAFLIRASZEML, 9 H 27 BIDSALEET). 10 A 18 BICBALZEML . & Ldtk Attt R
DYV AT BINEAR ETp o Tz, K AT I (Ipomoea-01) 1%, 7 71 /L3 A7 A2 DDN EXAScaler & FH
TEARL —V K & 25.9PB DA —V VAT N ThD, 7 7ANMIBERY N — T AL T % LT, 4
YA —THEATHEA—/ S —a L B a—F VAT LINLT VB AR REL2 D, 2022 42 1 H 20 XY
BB A BHARL . 2022 4F 5 A £TOFE T, Oakforest-PACS 73507 — X474 BIsGL7=, FIHE
—EADBAMAIL 202246 H 1 HERD T ETHD,

- 216 —



A== ¥a2—FT4 7

5 ABEEHMRIASIILDHEE

NERINIE 7 0y = 7 R U CUE, TEBR BB AR L R R - SL[RIMF RS A L[]
WF5E ) TA— /8= o — 2 T LR B HERS | . TR HPC Fr Lo V) 23 E LT,

2010 4F 4 A X, bk, BAEKR, B, TR, AR, 5K, BOK, JWUNRO KRFIA—/{—
DN a2 —HEHT 5 8 KEFEDIFWIME L H—Z LD B RIS iR A I [F R - S [F A7 L
AL (JHPCN) 25 IERUTHRE 2 U IGEhABRAAEL 72 o ARJLEFIAH - SLRAFZEILRIE 8 #EERIC koo Y
— 7RIS THY |, HRRFPIE R B 24— 32O PR TH D,

2021 AEFE1E, 2020 4F 12 AIZAZER LR TERR AR 2 BAAAL | 2020 4F 2 AN EE 5
TR ERBRICIDRERFADRER, IGZE 56 EHDHY B 49 SR EIRENTZ,

ARG IR 2 — LI 21TODIIZ09H 23 FETH 7=, 2013 4EFE) DI JTHPCN
NG FERREIT HPCI O— ¥ L CHEIESIND I 272, F72. 2016 FEDNLITHEELZES
OAGNIY | BRI RIFIENRESND I/ e o7, 2021 HFE I 40 FRENERIRS LT,

2020 FREERA S, 2021 AFEERPGRBERR M 23075 13 Bl Ry AE 2021 42 7 A 8 H
(K)+9 H (&) A I/ ThfeSNn., A—F L tyiay RAZ—tyiar% Zoom 7xbEF
—& Slack ([CEABE RSB THMLT-,

(6 F - R HEHERS (A — /X —as B a—%) J1X, B3 40 2L T O& FIF9eE K O
ged CPAEEGT) R ELTEY, SRS AREO FHEMR A4 CEHED) 21 r 2 —N0
AT D, 4 2 FIAZEL., M TOR 10 R E OB IR RA IR 5, kit B it L HEa
DT HRRT 1 EMOBERF N TES, 2015 EENDIT, T8k KA HREL, EICE
BT DA FIHERRE LA 2 — Ul E 2B LT, Eio, PERITME AN Z R REL Tz
23, 2015 DT L —T TOIGES AIREL72D, 2021 - IZENZE I/ S—YFLikE, 7 v—7
FREL U=, TV —T R A H — A IR Th i AT RE T D, 2021 AEELT ., FiITEA 10 1,
AB—2 1 5B 8 D AR 19 A BRI LT-,

BRSPS 24— Gt A— 8= Vo — X O RIS MG R A 5 4 Al Re7e Y —
ER%fEH I L TX7-, 2012 4EE)5 Oakleaf-FX (Fujitsu PRIMEHPC FX10) D4 4,800 /—K
(76,800 =7, E"—Z%HE 1.13 PFLOPS) . 2017 4F-f£7)>5 Reedbush-H D42 120 /—R (4,320 =27 +
240GPU, t*— 7144 1.42PFLOPS) . Oakforest-PACS D4 8,208 /— (558,144 =17 b— 7 RE
25.0PFLOPS) . 2019 4EE|X 12 A /5 Oakbridge-CX @ 1,280 /—FK (71,680 =27, &"— 745
6.2PFLOPS) . 2021 4J£1X 10 H 25, Wisteria/BDEC-01 Odyssey (6,144 /—F) | Wisteria/BDEC-
01 Aquarius (36 /—N 288GPU) ZH2fI& JFIZ N %2 CIRBIFL HPC FrL v 1 2L T b,
2020 FFENSLHFRI a7 A VAR R TR EDERE TERWIENDEN A k> TV zn3, #r
Hlaa oA VA EGLR A B EL, 2021 4 5 A Fhi /70 DS MERF % 8 IRFfE] (9:00-17:00) (2R E
L CEEZFBIL., 2022 4F 1 H 45750 23 BRI 0 E i FF i Tl BV DOEEELE T, 7B, BT
a7 A L ZEGAR P I FE R I XRERFZE B F 52 L L LT, 2021 FEIIRET 3 8
(Oakbridge-CX 178, Oakforest-PACS 2 #fH) 2N ERINENT=,

6 FAFRITOD/MHFHARARLHZZRE Al for HPC: Society 5.0 E
AR ALHMEE-T—2RZICLSHAERZOEE L GR1T

PERDFHFERFIINMA T, A=/ —a B a—XDT — X R 5 H T8 AL 728 O 8 CTOF|
DK I>TEY, T2 — a2 (Simulation) . 7 —# (Data) . % (Learning) O il &
(TSHDHLJAE) 1, 222l —a AL A RERFAITH LV EZ B X, Society 5.0 FEBL~DERkE
EHIZ, RARL=TRERIZIT T LV R ST Z A DL TH IR S D, (S+DHL) il D FEEL,
T AR R . N THRRICE AR AR O S E L  BHE 9729, 2020 FENGLRITHIIC
A 2RI [RIBFFE AR RE T AT for HPC : Society 5.0 SEHL~AIF7= N THIRE 7 — X BRI LA A
FOEEAL GRIT) 1 2R ML 7=, 2021 FE1L, [SHDALI A 2R T 57T 74— LELTEA
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SH7z Wisteria/BDEC-01 (212, Oakforest-PACS, Oakbridge-CX Z %5 L CEMIMH (2021 4 8
H~2022 43 H) FEMiL 72, 2021 FEEEIFER 2 1R T 2 VA BRIR LT,

2. WA ILRIBFIEASERREAL for HPC: Society 5.0E B~} 7= N THEE T — X R R L 55
BRMEOEEGRAT) 20214 PGS

S LA HIERE R
2l —arDORHERE
PEE &l

Wisteria/BDEC-01
(Odyssey, Aquarius)

AR
AL R L AT A B =
HIERRVEIZ B 5 2 X = L —3 3 UTIERk % 22 R FEEDMFAE
TR PR L. Z0ERLE BIMEREE TH S, ETF LR, ETL/5T A
(BT 2E T 2L — 2RI MSRIEORGE, BIRRAFOFIEL Vo EAHERIEE b
Gl ) BT ERD D E ‘<‘:‘ DERBFERE KX S ELATDONEH S
(2 U7 G, BRI 2 N CORREFEME 2 208 K < MBS 27 RHe
- ds FEME (L (Uncertainty Quantification)” 1A DHENL 233K 8D 51T
;gz;;;;&; W5, AWFFETIE, Wisteria/BDEC-010CPU/ — K &£ GPU/ — K

W5 DPERE % Fe KBRIZ 5] & H L CKSCRR R BT 5 e KEHE SR
DY o b— g KT D AMEIEMEE R LISk T 5, K&
DINT A—BZEDFEDMAGOHICLHBEERT 7
ab—varl ZTOMREBET DHBEE OB L Y, P
KRB e R dittE B LA R, 2KV BE—DET L
ZHRWIZRERIZR TG, T — 2 RSN =S8 72E T VERC
X DM RBIR TR~ L HERBIFICBT 2T Y 7 OH L
NI EA LORIME BT,

S I

(B R ERT B
BIRFLER g5
— T b))

s a2 —ar
R L ORI
LD HHGE DI T
)

Wisteria/BDEC-01
(Aquarius) .
Oakbrdge-CX

RENE, o777 bR FERAICIVEIERZ S, K
PEE~OHEEL LT, HEEZRRICHIET 72012, ZOFRE
REH « BB AZ 92 Z E N EERREE 2o T D, BT E %
FAW IR A T O TAEDSTAIE R ICHZE S TR Y . BHI 7R
FEHRICH S FEL VBEO BWTFRIRATREICR > TWAH R, &
Yok s R F A AN

AWFIETIEL, HABZxG L LT, ElEEET I LD 5fE
Ral—varEBEORRETH - T —%, = L CEGENHT
— X EREREE I LA U, SRS 2R 2 BT 5, Bl
Vial—valBNWT, HRBNOXAF I I ABRTED
TN ZE iR L BOEeMIY (2 K B AMEK & DIRA & T3 ICRBT
XL T OIRNHAEHESZRE L, B OHEZIT S 7-OIc K
AHERAE WD, Eo. RO B TKBEARERIZOWT, fF3k
BT AEMS A2 THT A0 D v 75— 2 & T b 578
VAT LOIEGE 1T O,

7 tEIA—Y—FRALE

2008 FEENS KB S MEREI S FHEIC L DA/ _R—sa ERE N O R IBICE 5T 528 %
HAEJEL T, HAR000 v AT ADEIRDI B K 10% £ THAEMHICHE TR+ 220 ., F
RO FE A5 TH E OB EZEML . 2008 4 10 A L0 2R 2 of| 2B AT,

2012 FEEMDITARZER Y —E AL Oakleaf-FX (2014 4F 7 5% Oakbridge-FX & & T0) ~42H
BATLIZ, ZRUCHDEThIAT b2 — A EL DR & K ffi L 7=, €D | Reedbush-U A7 A
(2016 #E) | Reedbush-H, Oakforest-PACS (2017 4FF) | Reedbush-L (2018 4F£) | Oakbridge-CX
(2019 A-FE) | Wisteria/BDEC-01 (2021 #-5) Z et Oxf R EL T, HHFE 2 BIOZEELFERL |
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2021 421X Wisteria/BDEC-01 Odyssey 1 142, Wisteria/BDEC-01 Aquarius 1 4+, Oakbridge-CX 4
. Oakforest-PACS 1 10 7 FEBERIRS LT,

8 BER-LIIH

FERERI2H 70 7 I VBB E B ELT ENICHZ Rpna=—27 e 04 L L Thaed
IR LT I o MyE AT FIHEE S I D5 D, 2021 FFEIL, 2020 4F £ 125 [ S gilan)
A IV AEGLTE X IR D728 Zoom (ZXDA L TA L BIEIZ T 23 [MEML . Z<IX% B HREEcE5LD
BEZ /AL TS,

2021 FRPEITIAHGE A— /" —a L B a—T (7 =a— A | B R 6 [T O RITLT,

9 ZDmANUH

2021 4EEIE, 2021 4F 10 A 22 H~29 HICEMEN AT v SA— R ABICS LT, 2020 4F
JELRRE, F o AL ARG IR IR L CA T AV B L 2o 7208, 10 A 22 H~24 HIZ,
A=A 2= H AT AOBEGH, W70 r T30 7032l —al Il OI =k, A
— =B a—HEFNH LI FERRN 72 E A= —a B a— X T D42 INE DA T4
ViFe% | Zoom & FHWTHEMEL Tz, A2 T4 L REZ DR 13, BE&L T YouTube (2 TABAZTT-
TWo,
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A—/IN—aAVE Aa—TFT AT %
A—N\—aA 1 —FT4TF—L

1 2021 EEDATLEREIRR

AL TWDR— R =T B2 —F U AT LDH —E ATHONT, 2021 £ D AT LB R
ZLLUTFIzik~%,

2021 FEFEIIHIF v SR (B 2 M AAFFERE) © Oakbridge-CX ., Oakforest-PACS, 1z T 2021 4
5 AX0H I v A (KErZ—) T Wisteria/BDEC-01 KO8, A4BF v A (AKvo2—) T
Reedbush-H/L D& Et 5 KDA—/R—a B a—XDiEHE{T-7-, ZDH5H Reedbush-H/L % 2021
11 H RKZ&2b > TEAZK T L, Oakforest-PACS 1% 2022 4E 3 A K&t > CRIHAZE YV —EREHK T
Uice Flo. KA —TEHTHA—/"—a B a—XCHBIfEH TR AN — UV AT A TH
% Ipomoea-01 (Z-DUNTC, 2022 4F 1 A DA v 7SR (58 2 AR TER) CTRHBI 2 BHAAR L . 2022 4
5 HFTOFE T Oakforest-PACS 726D T — XA TVEEABHIRL T,

1.1  Wisteria/BDEC-01 H—E X Bflt&

Wisteria/BDEC-01 (%, % (Simulation), 7 —#(Data). ¥ (Learning) Dl A&([S+D+LJ il &) %
ERFT 270D T Ty 74— LEL T Fujitsu FX1000 THEREI N -V 32— ar /) — R
(Odyssey)& 5T GPUNVIDIA A100 Tensor =7 GPU)Z#4# L7= 7 —4 - 5238 /— RN (Aquarius)
D2 ODVT VAT NTHERS IV T D SR O AT A ThHhD, 2021 4 5 A 14 H L0k E
ZBEL . 8 A 2 AL IEX Y —E X% To72,

111 /N\—FHz7
IN=RT =T RETCIILL T OLEBDTH A,
% 1. Wisteria/BDEC-01 D ~—R 7 =7 #50 (2R)

HH Odyssey Aquarius
R PR E (A RE 25.9 PFLOPS 7.25 PFLOPS
#w/— R 7,680 45
WEFLEA = 240.0 TiB 36.5 TiB
A B =Rk Tofu > % —axZkD InfiniBand HDR
(200Gbps) x 4
E SANVESE/4 S N = 6 IRTEAYY =2 | h—TF A Full-bisection Fat Tree
77 ANV AT I | FEFS (Fujitsu Exabyte File System)
—3(0SS) DDN SFA7990XE
HHZ77A0 | —30SS)E | 16
VAT I AR — VR 25.8 PB
AR —
I 504 GB/s
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77 ANV AT I | FEFS (Fujitsu Exabyte File System)
B —/3(0SS) DDN SFA400NVXE
EIE7 7 AL | =308 | 16
AT A AN — VR E 1.0 PB
AR —
7 | 0TS
% 2. Wisteria/BDEC-01 D/ N—R7 =7 #50 (/—FHERR)
HH Odyssey Aquarius
~ o4 FUIJITSU Supercomputer FUJITSU Server PRIMERGY
PRIMEHPC FX1000 GX2570 M6
oty A64FX Intel Xeon Platinum 8360Y
(BA%=—K 4 Ice Lake)
ZFato 1(48 + 2 (36 + 36)
=7 TYALNAT 2 or 4)
CPU JE A 2.2 GHz 2.4 GHz
PREm i BAEGE 3.3792 TFLOPS 5.53 TFLOPS
AEVR & 32 GB 512 GiB
AEV g 1,024 GB/s 409.6 GB/s
AN NVIDIA A100
SM # (HifE) 108
AEVR & (HK) 40 GiB
AEVRHEIE () 1,555 GB/s
GPU PR AERE G | 19.5 TFLOPS
e 8
CPU-GPU [H##¢ PCI Express Gend x 16 L' —
(1 L—670 /7771 32 GBYs)
GPU [#]#%#i NVLink x 12 A
(1 K&7-Y /i1 25 GB/s)
s SRR (Ethernet)
21l 33 /— KB (Odysse — &% (Aquarius) g4k 0J4 2 )= A IPANZAT A
PRIMERGY GX2570 M6 x 45./-F
e g T Zm“’ zfg)m @
T s SRS s | | AR T

EEIPAIZAT I HBEIPALZATA By —) (B

Fr ATk : FEFS FrAILSAT 1 - FEFS
AN —S7—SEREEE : 1.0TB/s A5 SR - 0.5T8/s (5378 hf Jiiliil=t: 8
MDS : PRIMERGY RX2530 M5 x 2 MDS : PRIMERGY RX2530 M5 x 4 T Web—5)L.
MDT : ETERNUS AF250 53 x 1 MDT : ETERNUS AF250 53 1 LFalzao7)

0SS, OST : 2VM/CM, DDN SFA400NVXE x 16 | | 0SS, OST : 1VM/CM, DDN SFA7990XE x 16

1. Wisteria/BDEC-01 DR,

PR[MERGV RX2530 M5
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1.1.2 YIk9ox7

VI =T RETIILL T OLEBYTHD,

% 3. Wisteria/BDEC-01 Y7 7 =7 54T

Odyssey Aquarius
(ON) Red Hat Enterprise Linux 8 Red Hat Enterprise Linux 8
(AArch64) (x86_64)
GNU =22/~ A7
(SRR =N o Intel 227347
Fortran77/90/95/2003/2008 Fortran77/90/95/2003/2008
C. C++ C., C++
NVIDIA HPC SDK
AT Fortran77/90/95/2003/2008
C., C++
OpenACC 2.7
NVIDIA CUDA SDK
CUDA C
CUDA C++
Ay —VHE & i@ tf MPI Intel MPI, Open MPI
FA7 7Y
[EERian A Intel #5471~ ZU(MKL) (BLAS,
(BLAS. CBLAS. LAPACK, CBLAS., LAPACK, ScaLAPACK),
ScaLAPACK) cuBLAS. cuSPARSE, cuFFT,
SN MAGMA, cuDNN, NCCL
TAT 7Y
SuperLU, SuperLU MT, SuperLU DIST, METIS, MT-METIS, Par-
METIS. Scotch, PT-Scotch, PETSc, Trillinos, FFTW, GNU Scientific Li-
brary, NetCDF, Parallel netCDF, HDF5, Parallel HDF5, CMake, Ana-
conda, Xabclib, ppOpen-HPC, MassiveThreads., Boost C++, mpiJava
OpenFOAM, ABINIT-MP, PHASE, FrontFlow/blue, FrontISTR,
REVOCAP-Coupler, REVOCAP-Refiner, OpenMX, MODYLAS,
GROMACS, BLAST, R packages, bioconductor, BioPerl, BioRuby,
T7Vr—iar | BWA, GATK., SAMtools, Quantum ESPRESSO, Xcrypt, ROOT. Geant4,
LAMMPS, CP2K, NWChem, DeepVariant, Paraview, Vislt, POV-Ray,
TensorFlow, Chainer, PyTorch, Keras, Horovod, MXNet
— | MATLAB, Theano
autoconf, automake, bash. bzip2. cvs, emacs, findutils, gawk, gdb, make,
. grep. gnuplot, gzip. less, m4, python, perl, ruby, screen, sed, subversion,
TV Th =T tar, tcsh, tcl, vim, zsh, git 72&
— ‘ Globus Toolkit, Gfarm, FUSE
a7 Ak | Singularity

1.1.3  23ad oS RHIRE
Ta7 77 AR MEIZLL T DL TH D,
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% 4. Wisteria/BDEC-01 =7 75 A A
Wisteria/BDEC-01 A—/3—a Ea—H T A7 A (Odyssey) Va7 77 A RAE (2021 45 H 14 H)

A== ¥a2—FT4 7

il BR IR R AEY—
. J—RE%2 (R EE) K s AT EE
Tl (k=70 T | @® | | iz
el I 3

debug-o 1~ 144 (6,912)| 304y 30 %y 28 O O
short-o 1~ 72 (3,456)| 8 [ 4 FHE R 28 O O
(regular-o)

small-o 1~ 144 (6,912) | 48 I 12 1HERE 28 O O
medium-o 145 ~ 576 (27,648) " n n O @)
large-o 577~ 1,152 (55,296) U " " O O
x-large-o 1,153 ~ 2304 (110,592)| 24 KR 6 IR i O O
priority-o 1~ 288 (13,824)| 48R 12 P 28 O @)
challenge-o 1~ 7,680 (368,640)| 24 Wi - 28 * *
(interactive-o) %4

interactive-o_nl 1 (48) 3047 3047 28 O O
interactive-o_nl2 2~ 12 (576) 10 53 10 57 U @) O
prepost 1 (56) 6 FfH 3 B 340 O O
giiggiii—ﬁi 1 (56)| 1~6 ] | 1~3 EfH] 340 e) O
prepost]l n4 1~ 4 (224) | 1~6 R | 1~3 ke 340 O O
prepostl_n8 1~ 8 (448) | 1~6 ] | 1~3 ¢ 340 O O

* FAICEILFEEED E, H1HO—EBR O LA Ee (RHIELTH R H AT H O]~ E H )

X1 F2—OHE( WPIM -L “rscgrp=F%=—4"" ) |, regular-o, debug-o, short-o Z/NLFTHHET D
g

regular-o ¥ = — %/ — RN DF5

¥3 1/ —RUVORIAE PRI FIRERAT)— K8
KAALETUT 4T Va7 OREITKRDOELY (b= HERL)
pjsub --interact —g 2 /L —7"4; -L “rscgrp=interactive-o,node=/—R#§”

Wisteria/BDEC-01 A—/{—a Fa—& L A7 A (Aquarius) a7 77 ARG (2021 455 A 14 A)

JE( “WPIM -L “node=/—R%>" ) CT/—REBIOF 2 —ITFASILD
¥2 M=  DOWHERENT 1 /—R %D 1.00, 7272L priority-o [T SEFH / — RO b—27  HERENT 1.50

il PR AR AEY—
J—R%5-GPU #3%2 (R IE R[] K . NGBS GPU e
=¥ o N - —HX A R . —R
T Gk GPU) | s | smmm | @B | TR | mga | 7 TE
HAR HAR %3

debug-a 1/—FK (8) 30497 3043 448 O O O @)
short-a I~ 27—k (6| 285m | 18 448 O 0 0 O
(regular-a)

small-a 1~ 2/—F (16)| 48[ 12 I fH 448 O O O O
medium-a 3~ 4/—F (32 I I I O O O O
large-a 5~ 8/—F (64| 24K 6 RFfH U @) O O O
share-debug 1,2,4 GPU 3047 3057 56 O O O O
share-short 1,2,4 GPU 2 FREFH] 1 FEfH 56 @) O O @)
(share)

share-1 1 GPU 48 B[] 12 B 56 O O O @)
share-2 2 GPU n " n @) O O @)
share-4 4 GPU 24 IR 6 IF (] i @) O O O
challenge-a 1~ 39/—FK (312)| 24 - 448 * * * *
f£E 1/—K 8)| & x4 - 448 X X @) @)
interactive-a 35 1/—FK ®) 105> 105y 56 O O O O
share-interactive 1 GPU U I U @) O O O

* FBEICLAREERED F, A1RIO—EWIRK O AR ATRE (FHIELTH RAEE H #if B O5~3% A 5)

K1 Fa—DFRE( WPIM -L “rscgrp=%=—4"" ) I3, regular-a, debug-a, short-a Z/N LT CHRETD
regular-a ¥ = —|3/—FOFEE ( WPIM -L “node=/—F¥" " ) T/—FEHIDOF 2 —IZFEASND
K2 b= OIHRRIIT IGPU XY 3.00
X3 1/ — Y OOFIHEDFIH ATRER AT ) — 4 &
X4 HIA ) —NEOEFILAINZRGIE, Fa—4 - HIBRIFH] (FRI] 48 FERTLAN) (3AHRRO L, (ERICRE "l aE
KEAHTUT 47 Va7 OEBIFROLEY (b—27 1 7eL)
pjsub --interact —g 77 /L —7"4 -L “rscgrp=interactive-a,node=/—R%{"
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1.2

Tho,

1.2.1

Ipomoea-01 FZB1FH 1A

Ipomoea-01 |, A—/X—a 2 —XDOMERRE ) 1A FIZHHFIAE T —2 O, Iz <, B/
RFHEIEU TEE O AT K R 328 & S O3S T 572018 ASiLz,
KL H—TEHATIHEA—/R—aL B a—H AT LINET VB AR REIR AN —U VAT L THD,
2022 4 1 A 20 H LB B4R L, 2022 4 3 A K CiEM %4 T 9% Oakforest-PACS 7HD 7 —
ARATEBRMG LT, T — A BATIRIZS AT LEEEAT 57215, 6 A 1 B —E A& [T 5 T E

N—KHx7

N—=RT =T EEICIELL FOEBTHD,
7% 5. Ipomoea-01 D/ N—RT =7 5& 7T

HH B
T A IV AT DDN EXAScaler (Lustre ~~—2X)
AR —VRE 259 PB
i-node %% _L[R 168 &
AR —
. e 125 GB/s
T T — AR
P MDS + MDT DDN 1U — X x4 &5 + DDN SFA200NV x | &
AH T — R
. T s NVMe SSD 3.84 TB
T INA A
0SS + OST DDN ES7990X x 5 & + SS9012 x 20 &
T, T — b
ITANT =S| G ASHDD 18 TB
FINA A
094>J)—K )
BEEAY—I\ Bmy -\ e
* 0 e-€0 T
RYRI—JALYF ‘ FUIITSU Server FUIITSU Server Ethernetia/s> Fig :
) o G0 G o 200Gbps
NVIDIA SN4700 x 2& ﬁiﬁf‘t‘%ﬁ) IZ.%S:GL%OGbps @Eﬁf}g;ﬂ%ﬁ?

400Gbps x 32—

BEtAL—Twh : 25.6Tbps

> Ethernet®¥h9—%(400/200/100/50/25/10/1 Gbps)

IPANS AT L : DDN EXAScal
MDS : DDN 1U Server x 48

0SS/OST : DDN ES7990X x

WRTFANS AT

ol 25.9PB 168{Zinode
MDT : DDN SFA200NV x 14

58, 559012 x 20&

X 2.

Ipomoea-01 DAERL
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122 VIk0x7
V7 =TI T DL THD,
% 6. Ipomoea-01 DY 7 7 =T 3T
X nr AL =R EOYTI 2T IE N7 7 A VR EERAERERE T > — V5 TR

HH it T
OS Red Hat Enterprise Linux 8

L RAT GNU 2227317

Ay t—BETAT7 T Open MPI

A JE B b OpenJDK

autoconf, automake, bash, bzip2, cvs, emacs, findutils,
gawk, gdb, make, grep. gnuplot, gzip, less, m4, python2,
python3, perl, ruby, screen, sed. subversion, tar, tcsh, tcl,
vim, zsh, git 72&

A RNy e

1.3 2021 EEDY—ERIZEDLBZEE
1.3.1 ERZH

HPCI O —f%FIH X5y 21 FREEIZKL . Oakbridge-CX % 11 38 174.39 /—R/4E (1,506,704 /—
REER]) . Oakforest-PACS % 11 7R 1,098.25 /—R/4F (9,488,912 /—REE[{]) . HPCI O F& 7RI
Xy CHRl a7 A )V A% G T el YiE %f i HPCI A 55) 3 BREEIZ KT L . Oakbridge-CX % 2 3
7 39.87 /—R/4E (344,480 /—RI[#) . Oakforest-PACS % 1 3/ 19.97 /— /4 (172,500 /—F
IRFfH]) D& PRIR AT o7,

F7= JHPCN £-IR D 21 FREEIZ KT L . Oakbridge-CX % 11 71 41,14 /—R /4 (355,429 / — R
ffl) . Oakforest-PACS % 10 #/&H 118.60 /—R/4 (1,024,697 /—NRIKff#]) | Reedbush-H % 2 i/
3.77 /—R/4 (32,547 /—R ) | Reedbush-L % 2 3 2.64 /—R/4= (22,799 /—REEf]) . Wiste-
ria/BDEC-01 Odyssey % 8 i/ 48.10 /—NR/4F- (415,553 /—R¢fH]) | Wisteria/BDEC-01 Aquarius
% 10 #REH 3.25 /—R/A4E (28,070 /— ) O & JRIE A1 o772,

1.3.2  Oakbridge-CX [Z3511% Anaconda #t W4 —E X123 2RI M D FIRIRKIBEIZHES
3
s BJAV /R, HE/—F
>  Environment-Modules 7*% Anaconda & HlIFRLAH CE72 W IR E
> miniconda %> Ar—/L L. Environment-Modules % Fi L CFI| H T A IO E
o FIHZPE Web /—F
> FIAFSIENS. Y7 =T & E
FIHAIREZRY 7 Ny =7 —%& )5 Anaconda ZHIBRL . LA T O R FHIEA FTHELL
Anaconda 3V —E 2T 2 VR N ORI BK 238k X4, anaconda O i i F)
RIFA BT,
72120 BB O AT BIC I BE IR COFRIA. IEEFIOM R X
LA HERNE B TOR 1Tk L CHEMER]H AT RE,
FEIZOWTIRLL TS,
https://www.anaconda.com/terms-of-service

AJRE CHIVIXIEAE S T&H D miniconda + conda forge DFI| HAHELE T2,
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1.3.3

1.34

1.3.5

1.3.6

Reedbush [ 175 Anaconda 1 H3H—E RIZIFTBURD M) DR AIRMBSBCE ZHES1EE

DY — 1L T Miniconda 23 A
Anaconda ZF| L T =7 7V —T a1 3)IAYK Miniconda ~f1T, 74 B ASHIZD
WTIILL T 22,
https://www.anaconda.com/terms-of-service
F7-. Miniconda T conda Z{# > CEY 22— /LA A—/L 353413 Anaconda LASFDL7R
¥ M(conda-forge 72 E)&FI FHT D BN H D,

LN DT 7V —a BRI A RBIZ 7272,
Miniconda3/Python3.8 4.9.2, Miniconda3/Python3.9 4.9.2, Miniconda2/Python2.7 4.8.3

LR o7 7V —a 73 Miniconda F I 5T,
pytorch/1.4.0, pytorch/1.8.1, chainer/7.2.0, tensorflow/1.4.0, tensorflow/1.8.0
keras/2.0.5, keras/2.1.2. horovod/0.15.2, theano/0.8.2, theano/0.9.0

Oakbridge-CX (23515 pjsub AY R D--at AT 3> DHFHEIZ DT
SN 72> TNz pjsub I~ RD--at &7 v a B H AR

Oakforest-PACS 12§17 5% McKernel 3{ i [ZDULNT
McKernel D>a” @ /) —RE ERR%Z 1024 — 2048 /— R ~ZH

Wisteria/BDEC-01(Odyssey/Aquarius)IZ#5 114 Environment Modules D& EZE R IZDULNT

VAT L4 (odyssey/aquarius) &R (module load <O AT A4 >)T DL, T 74V EE R
—R3 %85I Environment Modules #5 &2 8, 7 7 4/L N CRESINDHALSATITLLT
E72%,
Odyssey: & il /AT L E il MPL A% E (ver 1.2.31)
Aquarius: GCC ver 8.3.1 Z5% iE
=R CORFNH G/ S lr— « TA T ZVIZDOWN T, B A /—R T module help
Z RN CEDLIDNTERIE,
NyF a7 ALETIT 47 Va7 % FATUIESE . module load <V A7 L44> % A #) 32T
FTHINTHIE,
(£ Aquarius ZFH DEH)
ARETIZH, Aquarius Ty T VaT A HT70T7 47 a7 w#FATLIZG A, 7 74 /LR
TRESNDAL AT GCC L7125, Intel FFEBRFEZF|H D513, module purge 25
171212 Intel BT EREEZ 01— N3 DU ENH LD THE,
P —REY2—/ VBT 53EMIIE Wisteria/ BDEC-01 v A7 AR F5 | EHEA S,
I T 5 12 3H) F SR — 2 L (https://wisteria-www.cc.u-tokyo.ac.jp/) D [ R = A R
BIIOAFT DL AEE,

(R 2 A MNEE
— [Wisteria/BDEC-01 Fl| fH F-5 13
— [Wisteria/BDEC-01 > 27 AF| HF5 ]
— 4.1, BRELER €
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14 FAGZRAR

Wisteria/BDEC-01 3 AZ 322, B A7 MR8 ARSI Z | 4k & 7o) B il EE O #3 B
BATHOA— /N —a B o —HF|H A &2 E MBI o2 Uiz, 2021 A4 FEIZBAEE L 7-FI H R
BAIZLL T OB, siHSE Zoom Z WA T4 B CEMLI-,

&7 2021 FFEICBRAMEL A HERAS

" FOAE 5/
kil PifiE BN
4 1 5] Wisteria/BDEC-01 > 27 A flfil#amis |48 27TH 38/34
13:30-15:30
. o o ) 5H11H
013 | 24 £
& 2 [A] Wisteria/BDEC-01 > 27 2 F| HE AL 13:30-15:30 23/13
e TGRSR X —DA—/\—a P 107 8 H
Hﬂﬂ%ﬂﬁﬁ%éﬁﬁﬁ+?~&+?%ﬁﬂlﬂmwm 33/22
BT DA
JHPCN 25 (1R -7 — & 528 |52 A 59 1A 25 |
S BROCBLB A AR SE R R - SRR AL | 200 S 00 19/14
(JHPCN) AZERB & @ K ' '
oo a TR ¥ — D A— /R —a L Fa CH o
—ﬂﬂ%ﬂﬁﬁ%%ﬁﬂ%+?~&+$%ﬁilummm 24/20
ERaGIPNS RO
1.5 #HBEFH

ATREEICR & x, BRI O D AT Liefit (Wisteria/BDEC-01, Oakbridge-CX . Oakfor-
est-PACS F721d Reedbush-H A— 3= B o0 —H AT LK) HHERLCITWO WA 07 I 7 HE
ELT I HROR ARG T,

Wisteria/BDEC-01 Odyssey FH
< HUOLRF LR R TEXCR L ssE L5 202181
o R RHVE N S B B R IR SE RS TABINIT-MP G538 2 )

Wisteria/BDEC-01 Odyssey, Aquarius F|
C FURKP LA« DERERIETH) T Ao 7m I 30 7(1), ARavrryamrsII07(1))
KT LR - LERFRRER) (A2 7m 7730 7(1), ARaryr7am s3I0 7(1))

Oakbridge-CX F| H

CREORETFARTFAR (RN 2 L—v a vy 7 b= 7 BRHE)
CHORURE TR TREER AR

RO I TR (RPEEEIRAE 1, 3o Ca— FRET T4 72 ARBIME T, AL
v RifFllar ¥ a—T 4 7]

« TEBRRZEREL 2 > Ea— 2 RER RS - D8 AT A

C UK TR TR I, 3 o — S RET T4 7 v AR, A
7V ROHiEsa s Ea—T 1 )

- WROKSFHEMZERT (3 EHE TE |

- [HF A F 0 ITNCTS Winter Course: Parallel Finite Element Method using Supercom-
puter |

% Oakforest-PACS, Reedbush-H I ZFI] F g7 L
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2 202 FEDOVATLEMEE

2022 4 3 H R TH—ERZ R T+ HA=—a 7 B KRB A —/ S\ —a ¥ = — &2 2T I\(Oakfor-
est-PACS) D% DT a b2 A7 L LT, IRDEFY Wisteria/BDEC-01 ~H1/—REEOE A% T &
L CW%, F7=, Oakforest-PACS 76D T —H# 172 L TV % Ipomoea-01 {2V T, 2022 4F 6
HI0 FIREY—E 2% T 5T E Thd,

s RSB AR — Y 2T L5 1 HAR)
(Ipomoea-01, 2022 4 6 A & —E AB45)

CTEHR T =2 A A A B a— U RT b R R T — 2 B — R
(Wisteria/BDEC-01 Mercury, 2023 4= 6 A i#EH B 44T E)

EIRFE PO T, HPCL O— %R FH X 57 20 BREEIZ XL | Oakbridge-CX % 13 548 200 /—K/
4£(1,728,000 /—RFER) . Wisteria/BDEC-01 Odyssey % 7 7 1,023.89 /—K/4F (8,846,401 /—
RIF) 2 T EL CD, F72 JHPCN @ 26 sfEIZ %L |, Oakbridge-CX % 8 iftiH 46.86 / — /4
(404,858 /—RE[#]) . Wisteria/BDEC-01 Odyssey % 13 88 177.05 /—R/4£ (1,529,709 /— K
[#1) . Wisteria/BDEC-01 Aquarius % 18 #H 11.18 /—R/4F (96,631 /—REf[]) 2 FEL TW\5,

3 EMERERHS

Ko 2 —@EHEELDLLIZA—/ N—a L P a—T (L VR E SR E L. 2FELFEH H
A== B a—H AT LR OFOERICBE T FHITOWT, B, MR R OEHETT->T
WD, 2021 FEICHMELZRIFEME B SO F B ENEIILL TOEEITHD,

B 28 EA—/N—a P a—T 4 TEZES

HEF:20224E1 H 6 H (K) 14:00 ~
MR . ANl B a— 2 — U RT AR R RIER OUOE L
H@ AR — 2 27 2F AR OHIE I DN T
s A== o= = AT SR LR S BERE O S IE IS DU T
CHUR DA — R =T B —F AT AR OV 14 DR 2O T
SEHEL T —F B A A — =T B 2 — 2 AT I\(Wisteria/BDEC-01)
i BRI oAl
c REEILEA R — U0 27 A (55 1 AR (Ipomoea-01) DR B D &
cBRLT IV MIEWI T 0TI TR S
A= R E 2= H AT DB S
-{B SR s
« KIFAL HPC Ty L o i i
- B SRR TR A SRS
» SRR RS 0 A L R H - LRI 203 s i
-HPCI FH & S
- JCAHPC &I —# 5
T R RAEHEERA— N —ar e a— 2
s A=A — T TR PR T R
- 7'a T AFHPORIL
< AT LI AR LR
- Z DA
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7235, 2021 EEVIAT T - LRI A HEBSSRIRAVE DO AGEDTZ0 | LU R DOA— VIR DM T,
HIF:20224-3 A 11 H (&) ~3 H 18 H (&)
wed s [T SR A HERS | BEIC SRR DR IZ DN T
(A4 : Constructing deep learning models of
biological fitness landscapes from sequencing data) |

4 R—/N\—aAVE1—3LRATLIBAREORIE

41 2021 FEQOFHABHEEDOHIE

Wisteria/BDEC-01 @ 2021 4E 5 A 14 HHOIER B BRI A S H EL-,
72¥ . Wisteria/BDEC-01 (ZFBWTIE /=R - /— R4 | TldZe| Th—=2r 1 bWHRFEE WD
ZrblL7e, F7-. Oakbridge-CX (LRI AT/ —REEAFRE T 52 & BRI T h—
I AR AR E LT,

4.1.1 Wisteria/BDEC-01 FI|FHEBHEHIE FRIEARK 7.9)

FIFHAHH4F1Z Wisteria/BDEC-01 ZiBINd5LEHI12, hIAT V2 —AOF| A EFRICHIB
L,

Wisteria/BDEC-01 |l &fH 43
WiE% CHREE)

— WA
Wisteria-O/A AR & v b GFFD) [R5 - AHHEEI%E 60,000 [1]
(%t~ b HGA R, B BRI 1 2 H EAL CERE R )
h—7 & 8,640 h—7 v Q4 iR X360 HAHY .1k~ F&720)
b — 27 IHELREL Wisteria-O: 1.00 (1 / — K372 V)%, Wisteria-A: 3.00 (1 GPU %4729)
S ERE 1.50 0 — FEE (ERFVRBINEZ 2RO 15% FRERIT S
F 4 AT R HEHE T ANVAT A IA—FIZHOX2TB(1 Y FY47-0)
FIH BT 5 HllPE 722 L
INTE I LD HA (Wisteria-O)
Wisteria-O JEA ¥~ b (GEZE)  [K% - ZALREERE%E 60,000 [, 22 72,000 ]
(%t~ b HGA R, R AR 1 o A B CRE Al
r—s & 8,640 h—7 v (24 iR X360 HFEY .1 v FM720)
=2 B 1.00(1 / — R0y
X IHELRER 1.50 O/ — FEE (RN 2 2RO 15%IRER T
T4 AT RE EHET ANV AT L TIL—FIZHOX2TB(L kY F470)
FIURBEE S IR L
IANTEHIFE I X5 H A (Wisteria-A)
Wisteria-A At~ b (GEZH)  [K% - ZAFEEERI%E 180,000 H, 42 216,000 9]
(¥t~ b HGA R, BRI 1 A B CEEE R )

h—2 & 25920 h—27 >~ (1GPU, 24 W¢fi X360 HAHY 1~ M4/ D)
b—27 HEELEE 3.00(1 GPU %47-9)
T AR HET ANV AT A TA—FIZHoX 6TB(1 Y FM70)

MG E SR HIERZ L
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GPU Hif5 HiA
Wisteria-A 1GPU & v b (%) [R5 - AJEEBERI%E 270,000 [, 423 324,000 1]
(kX 7GPU £ T, HUABAIZ TRZSEI , FIHMIMIE 1 » A BAL TR ER])
=7 VB 25,920 h—7 > (1GPU, 24 Fffi] X360 HFEY , 1 &~ F¥720)
b — 7 L YHEARE  Wisteria-O: 1.00 (1 / — K37 V) )%, Wisteria-A: 3.00 (1 GPU %472 9)
KAEEARE1.50 © / — RNEE RN Z 2D 15% FRER T S

T AR RE EET ANV AT LA TA—FIZ2X 6TB(1 Yy F470)
FI B 8 53K HilBEZR L
GPU # b—=orE | RE-AHBESE 1ot
1 25,920 270,000 M 324,000 M
2 51,840 540,000 M 648,000
4 103,680 1,080,000 M 1,296,000 M
/—REE

Wisteria-A iR+t v b (FE%E) [k - AFEBERI%E 2,160,000 [, /22 2,592,000 ]
(1 /—FK8GPU14 Sy, 1y bOAHHAR, R 1 » A HAL CERER )

h—2 & 207,360 h—2 > (8GPU, 24 I X360 HFH4)

b —7 iR Wisteria-0: 1.00 (1 / — K472 V)3, Wisteria-A: 3.00 (1 GPU %47=1)
S IHEARE 1.50 0/ — FEE (ERFIARNINE 2RO 15%ERER T 5

F AR R HHETZ AN AT L TA—FITOX 48 TB

PR GRFE TE IR L

T 4 A7 REIBI
HHTZ7ANL AT A1 TBIZDX [6,480 [/4E]

~k—27 B
[R5 - AJERERTSE 5,000 [, 123 6,000 1] 720 h— 2 > (24 FFERA X 30 HAHY )

" AT )V — 2K & .43 (Wisteria/ BDEC-01)

IERR Il &)

FENTAT L a— AR P NIRRT S (%)

Wisteria-O/A JEA & v b [R5 - AHEEI% 13,500 FI/4E. 23 16,200 M/4E]

O rHD Koty hET)
=7 VB 6480 h—27 2 (1 J—FKX270 HHEY . 1 kv F&Y720)
h—7 AR Wisteria-O: 1.00 (1 / — K72 V)3, Wisteria-A: 3.00 (1 GPU %47-1)
¥ IHEREL 1.50 D / — FEE (R BINZ 2D 15% FRERIT 5

F 4 AT RE HEHE T ANVAT A IA—FIZHOX2TB(1 Y FY47-0)
FUHBGRETE  HIRZ L

S NTAT L — A ({2 3)
Wisteria-O/A JEA £~ b [ 0M3 »A) kK6t bET)
r—7 & 2160 h—7 (1 /—FX90 HfEY .1 &y FY%7=0)
b —27 R EL Wisteria-0: 1.00 (1 / — F2472 V)%, Wisteria-A: 3.00 (1 GPU 247=9)
KAHEAREL 1.50 D 7 — FRE (EJERH M) 2 BIRD 15% FRERRT 5
F 4 AT R KEHETZ7ANVAT A IA—FIZHOX2TB(1 Y FY470)
LR s e G| 5 AN O

r—2 B2 2 HASET)
[k A JERERESE 1,500 F, 2% 1,800 ] 720 /—FE§R (1 /—K X30 HH4)
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412 EEFRARBIT/—FEOREFREANEK 5,6

Oakbridge-CX |ZHBFTHEWHIH LT BRI RT / —NEEAREL 28TV, R —Y
Fa—zx Ih—Ta—R T—Ta—A(/—KEE)., FEN AT V2—ZA (=) )La—
AT N—=Ta—R)  BENTAT NV 2— A (T —T a3 —R) DK — A SR AN TS B AR
ZERELT,

Oakbridge-CX Fi| H A4 F

K IE Rl LER
IN—=IFNa—RA T )—Ta—RJ)—Ta | RXR=VF)Na—AT )—TFa—RJ)—TFa—
— A (/—KREE) A () —REE)
=2 HEAREL 1.00 %

K IHELRER 1.50 O /—REE (SR BT
ZRRD 15%EERITD

NoAT Va2 — 2R A (Oakbridge-CX ¥ A7 L)

S IERT BEH
HENAT V=R (=Y va—R T | HENATV2—A(—=YF va—R T )L —
—Fa—R) ARENAT N — A (I N—Ta | Ta—R) BENAT V=R (TN —TF a—
—2) )

h—2 EEAREL 1.00 %
¥ EERE 1.50 O/ —FEE (BRI AT
B RO 15%E T D

42 2022 FEICREITTOFHAAIEEDORIE

Reedbush & O Oakforest-PACS D%, Oakbridge-CX (23T 1 £ IZLDH LIAA(/S—YF )L
a—)% 1 HOTN—TELTRADINCT DO DWIE(N— Y F v a—RIZEE T AEE) 2 &%
17572, ZBIE 2022 4F 4 ADiE T2,

4.2.1 Reedbush B U Oakforest-PACS D Hll &

FIHAHEFHD Reedbush K TN Oakforest-PACS ZHIFEd 5, FoA T NVKIHEAHEENDE
B> THIERLT=,

4.2.2 Oakbridge-CX R—/N\—aAVEa1—Z AT LIZE TS/ 3=V F )L a—XIZEATHHRIE
(FR#ERIZR 1,2)

ZAVET Oakbridge-CX (ZBWTIE, N—YF NLa—A K NI )—T a— A& E L TN,
1 ZICEDHUIABRCR—=YFa—R )% | ZOTN—TLL TR DINTT DD DOWEELT
W, BHEDT =T a— 2 Y OHADRE LT, M AT VR A SRS FEEOR AN E LT,
k. EEARICB T PNIT—M A &5, F2 Oakbridge-CX 2BV TH, [/ —RIFH -
=R TlE7e, Th—=2 VO RFLE WD EE LT,
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Oakbridge-CX Fi| A4 F

I CHrBlakiE)

— A
EAREY b (F5) [k« AN HEREERSE 100,000 F, /=2 120,000 9]
(Bt b HGATR, IR 1 » A B CRE AT
fh—2 & 8,640 h—2
(17— K, 24 FEEx360 HAHY, 1 v F4720)
—27 EERE 1.00 3
X HERE1.50 D/ — FEELFIR RN Z 2RO 15S%RER T 5
T4 AT RE WHZ 7 AN AT A T—TI2o5&% 4TB
1ty F4720)
FIRF T e HIfR7Z L

J — REE (FEHFA)
EAREY N (54 [ - AFERERTSE 150,000 [, 42 180,000 9]
(17— F 15, Bt~ HGAR, FAIRIE 1 7 A BN CaE )
h—7 8 8640 N —7
(17— K, 24 FF[#]=360 AFHY, 1 &> h%4720)
k— 7 BRI 1.00
X HEARE 1.50 O/ — REEESEFIH M) 2 2RO 15%REZ T 5
T AT RE: WH 77 AN AT LN T A—TFZo% 4 TB
(Wb 1ty h4720)
R ekt w2z L

T 4 AT REIBI
WHN 7 7 A 2T 5 1TB D& [6,480 M/4E]

k—27 BN
[ - AN JERERISE 8,400 [, 13 10,000 9]
720 b—27 > (1 /—F,24 Brfx30 AAHY)

Oakbridge-CX FIHl 1 fleFK (R/hE > )

WL
—HE A
/Ay b [RE - AFEREAE 8, 400 1]
h—27 B 720 h—2 v (1 /—F, 24 B X30 HFE24)

b —27 UIEEAR 1.00 3
¢OVHEMREL 1.50 @ — REEEICRIAMIT) 2 2R 0 15%RERIT 5

T UATRE WHZ 7 AN AT L T—Fl2o% 4 TB
FIH HATH YEEELRET

MIMEF S RRE HIRZ L

T4 AT KEIEM
WH| 7 7 AN 27 A ITB IO X [6,480 [/4F]

r—27 B0
[ K& - AFERERESE 8,400 1, 13 8,400 ]
720 h—27 > (1 /—F,24 Brfx30 AfHY)
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A7 VR A4 (Oakbridge-CX )

i IE

ATy b [R5 - AFLHEREAE 30,000 /4]
HER1EY FET)
=27 & 8,640 h—7
(1/7—F, 2485[)x360 AAEY, 1w F4720)
WEAH(EZAT h—7 IHERER 1.00 3%
V) BRI 1.50 D 7 — FEEEESEFRIT M) 2 2o
15%FEEFRIT B
FARAIRE WH T 7 AN AT AN TA—F12o%X 4TB
1ty b4720)
FIRFHZ BB HIRZR L
EAE Y b [ 27,000 H/4E] (K4t y FET)
=7 & 8,640 h—7
(%%?;;%E%V%OEW%,I?yF%tD)
s - h—7 VRS 1.00 %
EEMAGNZAT X I EAREL 1.50 0/ — REEGESFRH AT % 2k

) 15%FEE R T 2
TUAAIRE W T ANV AT A TL—T20% 4TB
1ty b47=0)
FIRE TS ekE HIRZe L
~—2Z BB
IR AR 5 S e [ K& - AFHHEEE% 2500 9, 13 3,000 4]
h—=2 v &ED 1y M 720 b—7 v (17— K, 24 FIx30 HFEY)

DERK 12 ¥ H45ET)

4.3 EEZEEDOHRIE

Oakbridge-CX (28T 5/ 3=V F /La—A BT HWEB L ORI EAFRE RIS B, FrEOWIE
AT o7z, o, BE R A EOR FHEASE LT B ZEMH O E i EEA SR,

43.1 202%FE FATILEREFEDHIE

Oakbridge-CX (ZHF 5/ 3—YF)La—R (T LHBEIE, EfiEE THRESN TS 1 4
IZEDHUIAR(CN—Y T va—R)a 1| ZDOITN—T L TRRDINTT D120 DLEEIToT2, £
7o NAT V2= (TN —Ta—A RN KN AT V22— (T —Ta—R (B
) LV E EnE B E R (WA T V) R ORERA (AT W) ICEE LT,

432 2022 FE HEIAEREEDNIE

HEF MG E ZEETOPHESLFAEDWMREEDOHM TOLRHFREE 25 L 5 ICTHBE D
FIHEREEEFTTHREEIToT-, 2B, ELFIHTREL Li2Z L2y, #HEFHE
MEEREH 2 AR ORF - AR SEfE BAE K O BRI (83) EMEEEO DI H L
7~
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5 HBAN—PURXTLFAREBRUBIROHIE

51 HBANL—DVRTLFIAREOHIE

KB AR — UV AT A5 1 1HEX) Ipomoea-01 ™ 2022 4 6 H R & —E 2B 4&I2HT-
. B KRG R 2 — il AN — UL 2T AR AR 2 3 U< E L 7=, Ipomoea-01 DF]
HEXAHSOENEHIZET AT, BFO{FEA—/R—a B a— 2 AT LAOEMEH
ISR T DI THRAISNTCNDTD, 5 1 Fb i 14 KL O 18, 19 KiFA—/R—arta—F
VAT LAHABIRRERIFE LT, Fo, ZLOFHE T —ZORE DEESNDHAN — VT AT AT
HHZEND, FIHE T —HARDELTHDHHE 15, 16, 17 FEEDT,

(iR '5)
F15k ZOMRIE, KR RFEE RS2 — L TR — 1 8W0) ) NE B 1 T 5 EARN —
VAT AL HEBAN —2 1 LWV O OFIHIZONWT, MERFHEZEDLLDET D,

(FH B )
25k IEAN-—VOMMNDL, FHISE, 205 R U RBICHT 2282 BRIE T2,
(FIHERH)

#3545 LA —VORHEKER T5E1E, WOKFIZEITHH0ET 5,
(1) K%, BB A e ORI R A B O 20k B s L OVRE
() jC%Bﬂ%é AT OMSTATEIE TR L, SO RICER T2
() FITWFIE K VAT IR L2 H 09 &7 A1 ST 5 A SR s - o8BI I T B L,
HOMFEICEET D (M5 1034 T 58 %R, )
@) AR, Mgt E B ST DB TR R E R ¥ — RO T
[ Z—R L0, )P ROLEECATE L, HEOMFEICHEF 258
(5) FHB1ENSHEASETICE Y THE VTR T L DAL L FRAFFEIC
TeFELLTEINL, BOMZEICE R T 54
(6) RHEMFICE MBI ESLED R 2% T THI e 2 T8 (RIS 5 IS T8 %R, )
(7) REEFEZOMDOIENCHTRETHHET, JICEDDIEERIZB W TERRREICHSL
FEDO L, B2 —ERROTH (FB6 IS T8 2L, )
(8) = FEAE R E L AT AT ZE A S LB AR AR S s S [R1R1) ) - JERIBF JEHL A3 R L,

BESNREEY 55
9) AT DEDIED, FRIE 2 —ERROT-H
CRII A HIA)
A% HBEAN —DEFHLIOETHEIL, B A —RICHTEOFHBHIALZITIHLDET D,
(R 7GR

W54 RIRORHRIALEZZITT, B2 —RPFIHZRDI-EET, ZhaKRRL, AREn-#&
CAF TR 1 VORI B 52 LIRS O B 5 | é”%%ﬁﬁ”é’)?b@&?é
(R FH& % 5 DA 20 1)
H65% AISLOFMAER ZOBENYMIL, 1HFLINEL, YR FEFELBLXLIENTERN,
(FIRETF O HEEER)
BT FAE, FAEE SR OVSAT—REEYNCEEL, RIEFHOBL IR DT e bieu,
2 FIREE, FIAEESEE25:ITE TR BB LSO OIZRIHL, XI3H =ZF IR ST
2B,

FIREDFER)
8%k MIHAIX, AN — ORI Y 72->TE, ARRREESTFLARTHIE R B,

(B % - A5 OFI )
FOL FIHEIL, HEBAN —CORAIZY o T, MIZEDNHHGEEIRE, F2RIHETS
FIH BRO#ENIZEBW T, B2 —0hai%, i & Oz d H52 0N cEs,

(i H)
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105 FAEE, AIREESOERBBIMNICBO THEASOHIANBRICE BN AEUZEE 1, #H0n
A —RIDEITHRT e s,
(Rl A& R D B %)
Tl Bror—RiE, LA —VOERICKEL ST BENRHD LMW LIZGE FIHAEIC
FIR G EO S EE TR T HIENTES,
2 FIHZRE UL 14 FUICHET DX ELE D, fTHEOFERIHEDRWG S, UTRO K5 D—I125% Y
LizeXT, B —RITHEAN —V ORI HAGRERIEL, IR HEE LS ELIENTED,
(1) F2RITRET DRI BHLSMIILBEARN — V2R H LI X
(2) FH3IFOFHEEIERLT-Lx
(3) 13 S 1K O 2IICHE T AR AL A b/l
(HREEOHR L)
W24 Bur—EIL, FIAZICRL, HEAN —UF R H U6 R B O s 5 R AN
T&D, FIHF L, #iEEZROLNZHET, B2 —RICRETIHLDOET D,
2 FIHZEX, HBEAN —T ORI ICL AN E DR R A G SCEFICIV AR T DXL, Yikin CEIC
o —EFHA L EEHRR LT U520,
3 HEEIIFAELTAREL, B ¥ —DRREDO T 22BN TEDLO LT B, 2121, FIFED
FHNCEV R R2FEMAREIEE TAZLENTELLDET D,
4 rH—1E, TOEBCEIDEHEEESRVIRY, H@AN —Y OF]H OB L CHVE-FIHE O
WRgE L, Bl B2 OO RS L3 R EIERE FASIZBIR Y, B2 —iE A Eo BLIMIIT
FIHL TiEZe b7y,
(R A H4r)
%135 H5RICIVILBEAN — ORI HIAAZ DB I AL, FIHARASLL THIRIZEDD
FIRHAMESEEZRFITHE T ETE D DT UL, 727120, F2ERICHET D
FIFH BT, SR 2 —ERROTHAE, FIHAHREO S UL MEmRT 2208 TE5,
2 AIEICHLE T2 HAHEOTIAE, B RKFENICEBTDNEES 2 EE SR U AR FED
FATT D RBICIVEO LN B £TITHE D E~DIRIAZLDHLDET 5,
3 HTEICRY AR AAE ST, FRIEL TRELZRN,
(K EEH)
F 145 FIHED, AIHARESEOTIOBTLEE T8 (LU NI ELH 1 &), ) ZF AR
o —RIZETHRT IR RS0,
2 WENCHEBO I BEEEDRHLE AL, & A ELE ITRAFH ARSI LD T
AR B EE LN RmITHAZ LN TEA,
(PR EEh)
155 BrE—I, FIHE~OILEAN — ORI ONW TR BHEE RLSTR, BERRED
T NI — 7 REERCRT LR, TR E S ORI E LD W BT - Pk A5 T — 2 S OB T B A
ECIRNWT EZRFETER W,
2 11 FRICHESFIHFEOUERR RER IR HE B F OBVEIAZ O KRZEIZL DT — X H DM
RNTBARICBIDLHE, ZOMILEAN —VICHEL TH->7T-HFIZOWT, —UIOoFRELVUAEE
AR,
3 AL, T—HEOIM, LEABIEIZEDDN, F =D RIET 7B AR I T X 71T 4%
2D T —Z DWW T BAR IR - A S A D DR EICONWT, —YIOEE/LOAEHE
A7,
4 MoORAE LT —HEOELFICIVIBBARN — V2RO ZEERENREL, FHAEOT —25%
R A BN FER O 8% Tl GEIMREN TERWGEEIZBWT, B ¥ —d 00 ETE
A7,
(T —2EDOEFH )
165 Brx—iX, FIABENLEAN —IURFELIZT 0r T 0, FHREICLERT —4, BLOGHA
R CUTIF =251 20039, ) R OFNLERLT- 7 7 A L OIEHITKI L, AR — O F) H # R +
K OFIHBIERE THOBIRNE, IROFKFIZEDD,
(1) |2 —1%, 7 —FEOWRE, WK SUITEREZSIET57-0, LR THREAZ#L, ECE R
T5,
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) 'rF—iF, BAN —VOEA ELERHLGE USME, FIHEHEOT —HEIIT 7B ALRN,
(3) BUZ—IE, IR FILIDEFE P HLGE ARV, B EFIHHEOT —2F LR LRV,
@) ' —1%, HEAN —COMEENZX D20, 77 ANV ERES BT HILRHD,
(5) HOLRICEAHHIROK T ITE 11 FICLDAROEIEDOBHEITB WL, FIHEDT —%
Hrawr A —PHIBRTEDLDET D,
(F—=2EDN 7T )
F175% 2%, FIREOT —2EDNN T T HAT0RONEDET D, FIREOT —2FED v
Ty L TIRAFE DB N TITHb D LT 5,

(R DHIFR)
18 Bux—1X, FIAZEA~DOPHEEUCILAAN — V25 LT 52N TED,

(HfE1)
B 194 ZORBRIZEDLLODIFD, HBAN —COH ICE LML EA R L, X —RN
BIZED S,

B A

COMRRI, Ff4E6H 1 BrbEA T 5,

52 HBR—VVRTLFAREINROHIE

Ipomoea-01 OF|HE - —EABIRICHTZ0  FHLFIHABRSZSIEL -, 2k 2022 4 6 A
PARVSSIT)5 E A R

B (551 35:B94%)
KBUEILBAN — U 27 ACEHE TR AT 83 (Ipomoea-01 * A7 A)
X 5 F il A il 4 %A
[ K- A BRI E 7,200 M, /22 8,640 1] (1 TB O34, 44H)
x (TUAVEBEZLOBHBSFIT T RS M, FIMHIEIL 1 7 H BALTRER)
%iﬁt FIRE T BB HIRZRL
f\; WHNT 7 AN AT I F AR A K- NI % %
i) 1 TB 7,200 /4 8,640 /4
A [10 TB £T | TBIBANY7-9] [4,200 F4/45] [5,040 /4]
]E 10 TB 45,000 [/4F 54,000 /4%
1 [100 TB £T 1 TBiBAN47-0] [3,000 /4] [3,600 FH/4]
o | LA 100 TB 315,000 F/4F 378,000 /4
v [1,000 TB £C 1 TB BN 720] [2,400 [4/47] [2,880 [1/4F]
; 1,000 TB 2,475,000 /4 2,970,000 F9/4F
A [LAKE 1 TBiBAN%7-9] [2,100 F4/45] [2,520 /4]
%
1 W ORI A — DA =L E o —H VAT AOWT ISR
}if B BRI, SR AR 2 T8, IS F 42250k 5 TB 21
7 BT L, 7NV —7 T LB ESN CODEY AT L (M= U BT e DV AT 2 a [

) THEENTVWABTAARIEED 15% %A T 5425, Wind HIAREE,
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HIARESDOF AR BITSUT, 1 TBBIY -0 RAHEFIT T RS R
(EAE T G- aSN =T A A7 B EIZTHGARE S OT A A7 BB )IZE F 2\

AR DT A AV R &= K ISR B A 3%
FUATR 1 TB Kt 7,200 /4% 8,640 /4
B 1 TBEAE 10 TB & 4,200 F/4F 5,040 F/4E
10 TB LA E 100 TB i 3,000 /4% 3,600 [1/4F
100 TB LA L 1,000 TB i 2,400 /4 2,880 [/4F
1,000 TB 24 E 2,100 /4 2,520 /4%

o
B

() LR OF| H A H & RE T

e

VEHZR T D, 11, AEBIFIAAREIZOWTIIRIR2ICED D,

1 TR AN 133 1 5, 25, B35, HB45, 556 3BIOE - S+ 5F A

+5

2B NTHE 3SRE 7 HICi Y THEICEATS
3 FIABIBICOWTIIRIHBIME A MO UEFEEDO Y —E AR T HETEL, FEZBZ WL DET 5, F

RO ERGLGAIIAAK TAETETS
4 TAARIZREIFTFAPIMNICROEZIEL, AR THRIERGFL DT —XI3HIBRT 50035
5 FTAARTREIBINOAHEGEEITBINEMN BT 2B R ERBIOFAYMERU-bOETS
6 77N, T AL TN DOREHIBRIZOW LT A A7 B BIZHBILIEEBIREDDHLDET D

GIEZICARES:CIEY

KIWEIGA AR — T 27 AEE AR H BRI R A48 (Ipomoea-01 2 A7 2)

—HGA 1 H SR aEeR

W7 7 AV AT I — i H A

FART R K- NI RE B3
1 TB 600 /A 720 /A
[10 TB £ T 1 TBBEMN47-0] [350 /A ] [420 F/H]
10 TB 3,750 F/H 4,500 /A
[100 TB =T 1 TB BN 720] [250 F9/H] [300 F9/H]
100 TB 26,250 /A 31,500 F/H
[I,OOOTBi“GlTBJEﬁHéZC] (200 /5] (240 9/
1,000 TB 206,250 [/H 247,500 F4/H
[CABE 1 TB B4 720] [175 F/H] [210 [9/H]

BNt 7var

TAAZE BN 1 7 A U0 F AR

HUARFIRD T A AV 95

AW H|7 7 A 27 A (1 TBIZHOX)

KT N IR oe 3
1 TB it 600 [4/H 720 M/ H
1 TBLLE 10 TB R 350 F4/H 420 M/H
10 TB L. E 100 TB i 250 M/A 300 /A
100 TB L4 _F 1,000 TB At 200 /A 240 M/A
1,000 TB L4 | 175 M/H 210 /4

BT G SN T AR FRIITHIAR RO T A AV B ) TEHERN
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6 JRATLFIBIKR

2021 BT DE VAT AMIBTDHYa7 BRI Z DL ISR,
J—RF Rz T, Wisteria/BDEC-01 13V —E ZABIE L W HEWF AR TH o705, D% F]
R DLT O, 3 AL Odyssey T 21%, Aquarius T 41%|Z7ZE L7z, Oakbridge-CX 342
T0%R# THERE L. 10 H 1% 77%|23E L 7=, Oakforest-PACS IV —E A& TAEE D=7 50%FH1%

THERB LT3, AR EERICRIHDME O 3 AT 79%IZEEL 7= Reedbush-H (X 4 H D 34.3%A i il 70
D, —EZKET D 11 HET 20%Hi1% THERE L7, Reedbush-L 1% 5 A1Z 53.5%IZELIZH DD &
DIRIE 20%H1% TH—E A& TETHER L,
6.1 Wisteria/BDEC-01 A—/N\—a>FE 1—4L XT L Odyssey D37 IR R
Wisteria/BDEC-01 Odyssey 3 =7 ALELIK 11 2 (2021 4E 1)
e 45 PRI () —RIREfH]) 0%
e | Y= /P L GiB)
A e | B0 | amere ST amor | ssor PR o
(FBY)7VARAR (FE) S T4TVaT | Vars (%) (FEY)/ work
202104 |  — | - - B - - - B
202105 | 860 | 206 3’3‘5‘2 6;?2 35| 282715 | 107 ’ 6’}‘2‘?
202106 | 974 | 270 3 ’83§ | 2;22 36| 473446 | 11.0 189’(3)%
202107 | 1,103 | 229 4’622 | 0’723 10| 698,405 | 19.4 . 1,232
202108 | 939 | 147 2,2;5 . ng 6| 123322] 29 128’;2;
202109 | 1,058 | 196 8 20’41‘;(1’ 0| 204279 38| 6’32‘3‘
202110 | 1,193 | 311 > | 2%28 85| 351435| 63 396328
202111 | 1279|256 > 2340 o1 | 14nsa0 | 27| o0
202112 | 1,286 | 298 6.1 32 9323 64| 672,591 | 12.0 833’%;
202201 | 1,323 | 294 7’353 27’%3 60| 801,198 | 14.3 979;&
202202 | 1,293 | 269 6’%2 135‘13 124 | 813968 | 16.1 1,02125(2)3
202203 | 1,221 | 265 6’?22 60’;22 42| 1222254 | 223 1,00;:5_;

KB GBI B LOERHE I, 77414 &I Odyssey, Aquarius T
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Wisteria/BDEC-01 R—/S—a2E 1 —423 X7 L Aquarius D37 ALIEIK R
Wisteria/BDEC-01 Aquarius 227 LELIR 11 2 (2021 4EFE)

i % ‘\ 54 FRABREH] () —REEH]) GPU E%?ﬂ/ﬁ( /(}I{B)
e | A SR o | o | o U o
s | T ATV vaz (TE)/work
202104 | — | — B - — - = —
202105 | — | — 3’325 5,095 158 | 35,645 | 243 —
202106 | — | — 5’2?? 21,394 1,245 | 92,643 | 39.8 —
202107 | — | — ‘l‘zgig 15,155 1,531 | 105239 | 50.3 —
202108 | — | — Z’ﬁéé 3,004 470 | 24,188 | 189 —
202109 | — | — 3’223 3,599 358 | 28,702 | 18.1 —
202110 | — | — 53% 3,139 91| 46,327 | 243 —
202111 — | — ﬁg 5,824 1,107 | 46,895 | 25.5 —
w112 | — | — f(ﬁ? 7,209 957 | 84,187 | 412 —
202201 | — | — 72?2 8,846 623 | 76,630 | 382 —
202202 | — | — 6’25 6,116 801 | 74,982 | 40.8 —
202203 | — | — 6’228 7,204 417 | 85650 | 41.7 —
ARt ngﬁ 86,585 7,758 | 701,088

KB ERA BB L OFER I, 77 A H flE Wisteria/BDEC-01 Odyssey %2 it
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6.3 Oakbridge-CX R—/N\—aVE1—3L AT LOTaTNEKR
Oakbridge-CX a7 ALELIR I 32 (2021 F-FE)

. ¥ FPRFHE] (S —REERE) |, | T
wn | B9 | | B T ey R R GB)
E s (ﬁ%) = {‘/ g A /57 77 / A %) (-B%)/home
(FEOTUIRAN | gy < gy | 7 A7 57| 7 (TE)/ work
202104 | 1,070 | 323 0407 ) 4,49‘3; 385 | 474,088 | 562 1,339,2515
202105 | 1,196 | 299 0% 6032? 992 | 472,558 | 51.5 1,29232?3‘
202106 | 1,087 | 358 e 7;:§§2 1093 | 547424| 609 | 57,233
202107 | 1,132 | 366 - 6;:??2 674 | 622202 665| |, é:?é;
202108 | 1,141 | 278 A 3}2‘9‘ 92| 446153 | 69| 49;(3)2(5)
202109 | 1,067 | 284 o719 ; }ggf 92| 586073 | 742| 59;232
202110 | 1,120 | 305 o 73222 1253 7ss0| 73| 69;;32
202111 | 1,179 | 348 508 6;%2 31| 686231 766 g 6(1)2522
202112 | 1,187 | 362 05 73;83 258 | 686,828 | 74.3 188;;%
202201 | 1,200 | 375 10919 . 4"7‘31 22| 670263 | 27| |, 4};%
202202 | 1229 | 328 740 703;1 12|  559.162| 676| | 452282
202203 | 1245 | 317 o7l 48"1‘82 28| su72| 607 67}‘:232

&t 93’%2 73;2473 7,402 | 7,001,304
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6.4 Oakforest-PACS A—/S\—aAVE1—3L XA TF LD T NIRRT
Oakforest-PACS =7 QLRI #(2021 £F )

g (G4 PR RFH] (/—RIfH) g | ZTANV

A Rk FIH N (LB 57 = . Sl ES B &k (GiB)
TR S | (omon | 2707 \TZZT ST | | (eme

| (r s ok

202104 | 1,690 | 450 R 65373 65| 2731129 | 502|200
202105 | 1,732 | 347 P 63,69 78| 2977248 | 498 | 00
202106 | 1,397 | 378 o $9.007 02| 3179605 | 555 | 4 ei05e0
202107 | 1,329 | 380 B 69240 203 | 3574862 | 96| 0,700
202108 | 1,336 | 308 o a1 160 | 2981494 | 654 | 5000
202109 | 1373 | 319 o AL 108 2,547,260 | 489 | 4 o200
202110 | 1,414 | 329 o0 2822% 45| 2065785 | 363 | 5000
202111 | 1,429 | 328 oo 1067 B 2509969 | 435 | (,ei e
200112 | 1,429 | 359 e 41968 17| 3071995 | SL3| o Teo)
202201 | 1,433 | 314 0050 25,458 120 2,786,947 | 466 | .07
200202 | 1,433 | 318 o 62,005 67| 3612361 | 669 | .30
202203 | 1430 | 348 o 63,564 17| 4777281 | 798| 4000

£t Sggig ) 25:3% 1,015 | 36,915,936
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6.5

Reedbush-H A—/8\—aA E1—3L XAT LD O3 TNIBIRR
Reedbush-H <27 JLBLR I3 (2021 H )
N e e kvt | [ oron
n | B (@] o I N Tt L
B e | | S50 | ST 00| (e
SV ~o/lustre
20204 | 986 | 127] P18 | 6489 284 | 24386 | 343 192;‘2‘2
202105 | 644 | 116| VLN 4839 179 | 20465 | 23.4 203,}5‘1‘
202106 | 592| 102| P02 | 6355 200 | 27,992 | 33.0 200’3@;
200107 | s87| 11| PU | 44s2 25| 19598 | 25| o,;g
202108 | sss| o] M) 234 200 13374] 200|050
20209 | 610 | 97| MBOZN 45 635 | 25653 | 3422 222}22
0210 | 626 91| F20| 8134 72| 2307 270|050
am |63t | n2| BT 7316 244 | 15,757 | 189 197’53
202112 | — - _ - - - - :
202201 | — - _ - - - - :
202202 | — - _ - - - - :
202203 | — - _ - - - - -
ast lgiﬁ 44,471 2739 | 170,396

KB ERA BB L OFERHE I, 77 A A H f&lE Reedbush-H/L T3t
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Reedbush-L A—/S—aA E1—8L AT L O3 TNIER R
Reedbush-L <=7 ALEAR I F(2021 L)

- 1445 TR (— R | | T A
e N o r T GiB)
FA Eg EE (%);j;;ﬁ T 570 sy M fﬁ4 (FEY/home
ey | Va7 | pove | var | O (REustre
202104 | — | — 2’1% 1,909 30 10409 | 327 —
202105 | — | — 2’5; 1,867 45| 20,833 | 535 —
202106 | — | — 20;2‘ 1,075 70 8,689 | 23.2 —
202107 | — | — 2’132 1,887 44| 10,081 | 26.0 —
202108 | — | — lfgg 1,031 87 4249 | 14.6 —
202109 | — | — 1’86f 874 0 5657 | 16.7 —
202110 | — | — 2’3?2 8,203 30| 10484 | 269 —
202111 | — | — 1’793 14,338 0 9,546 | 23.8 —
02112 — | — B — — — — —
202201 | — | — B — — — — —
20202 | — | — B — — — — —
20203 | — | — B — — — — —
ot 16’382 31,188 279 79,952

SOBERE BB L OERHE R, 774 # H &I Reedbush-H 2 R
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7 OIS LIEETITH
71 TOSSLFEH

P—t2ADO—BL LT, MAENSDOT 07T MMEFKE E-Mail IC TRZITAHT TR Y, mik
AT AR ASIIHERTTRIIC LV e T o TW b, 2021 FEEDO T a /5 AERMEEIILLT
D LB FEIRPNIZEREE)TH D,

TuT MR R (2021 )

Wisteria/BDEC-01 | Oakbridge-CX | Oakforest-PACS | Reedbush-H/L &%

20214 4 H — 14 (1) 12 1 27
20214 5 H 44 8 14 4 70
20214F 6 H 58 13 14 4 89
20214 7 H 38 9 3 4 54
20214 8 H 21 8 8 (1) 6 43
20214 9 A 29 8 3 0 40
20214-10 A 14 8 7 5 34
2021411 A 21 7 13 5 46
2021412 A 34 8 6 2 50
20224 1 H 18 7 4 - 29
20224 2 H 12 11 2 - 25
20224 3 H 15 7 5 - 27

/NG 304 108 91 31 534
7.2 FHIfT

2021 FEEICFATLIZB DXL FO LBV THS,
o AR m B a—T LY =2 —AQ2021 ) Vol23 No3 ~ Vol24 No.2

[(A—/R—a B a—T (T =a—A [T, A—/"—ata—T 7 EHMOZEE  BEDVEM
HAE SRS CREOY 2 FIH - N RFIL , A— " —a B a— X ORI HEF IR TR
RO B IR AT 7O L EHIT, B X —~DEE AR REZI AT D, FIFE~L0D
DT IFHRIRELITOEEDIT, T —EADBGEIIE L TTCND, =a—ADNEIIAREZ—D
Web ~—2fg# L T 5,

2021 LT — P DO R 251 18 fREH L 72, F72. 2020 4B 145 T - 2o M| & HE
B IR - % R SRR A F L0 T RF5E B Vol.23 Special Issue 1 #3817, A - % #2550
WIS T U2 37 1055 15 HEO BRI S 2 # L 7=,

T — BRI ORI OO LTI HEEL T,
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8 MAICKIHMERAREE

EGROMEIL, B4 FAE Y — 200 LR AT NEM ORI - @ L Z 02 B3 D3R
(D> TEBY, TORREFERTHIE THERDEEMITITHIGFSND, ZOIIRBERODIERD
B U TRY: ICT #EE iR 2 (AXIES) R RN ARSI TN,

8.1 KXZFEICT ##iHiES (AXIES) ERKE
K ICT HEEW RS DS EME T DR KRS DY 2021 F I ZBAES I,
8.1.1 2021 &£E &XRKE

2021 FEE FERAKSIT 2021 4F 12 A 15 H ~ 17 BICTEEFEREAYBIZT, Webex [2XD4 T
ALTEREDNAT VR TRESIL, — By a THPC 77 /0y — [ |IARE 2 — BB RS
MU O BERREAT o7, B D HPC 43 P IZ BT 5383 - a4 . JHPCN X° HPCI DA RGBT
DA EZEHONZFE T DL O THD,

< KB H—DFH >
(R KFAER AT LEBE MR A— = Va2 —T 4 T T — 1)

- ['Wisteria/BDEC-01 Z—/%—aL B2 —& 3 27 ADE |
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78 % % F https:/txbiz.tv-tokyo.co.jp/nkplus/vod/post 229481

IT Media 2021 £F 6 /1 25 H Intel D EREPREZ KX Z 2 HA L L [F U2 VR (122
https://www.itmedia.co.jp/pcuser/articles/2106/24/news161.html Intel D& I F— D BfEHR &5 5L,
mdx(THEH LTS Xeon 7y HIZHONWTDOE X —RODa X Mg

TBSTLE [HEXF v V] 202156 H 28 H SDGs 7KK~ TZZ AT | 3807

Mynavi Tech 2021 426 4 28 H AAD [EE] | A/XaMEEET &% 27 TOP500 T 3 #hdEi
1 i % 4845 https://news.mynavi.jp/article/20210628-1911668/ Wisteria(0)13 i, OFP32 fif.,
Wisteria(A)94 fiz., OBCX98 fif

HPCwire 2021 4F 6 5 28 H Top500: Fugaku Still on Top; Perlmutter Debuts at #5
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