T3y MIGERTHY . TOERSVOBEEMORATIEBICRITS, 5 LI-EEICXL
T, [HE] OBEREMASET, REOKBEICHS L TEERZEZMS LN TE, EE
EHRBIEEEMESEILSBREREHHE L THRET LI ENTREICHDS, 512, BIEOR
EErEromEH, HEODARBEWVWSIB TR —ILIIVTEHILET, SBICERLLT TS
KREDHTHLEENTA I VRICEEEEZ D77V 3 —DRRBRERIMT S L TESS,
T—2EBRAUE1—T 4 VUEME. 25 LEBERLET T -2 OMBHLLEEZSET
ETTEHEEAEEICT EDITTH D,

Q) THUHART—)L - AV Ea1—T 1 >4 (Exascale Computing) DFEE

AEVFERAVEA-—TA VIV DREDOBETERSATELON. TI/HRT—)L -1
VEA—T AT EVWOIFAEEI LV EAT—T AV UETHESY, COEEIVEL—T
1 OTEMIEY, AEY, APL—PFLTCavEa—Ta UV RENDZRRCMESE S
ENTED, THLEHEBEHFE, ITRLF—DBTOEECTEL L TRIT. SHICEHREM
M2 D TYUTA o IBEMEECT T4 T4 =277 F ¥ 1) 2T (Additive
Manufacturing). EHEE LI I—UT—ZY ., EOEERME - ARSFAHLLTER PR
WMAFTOLANRAFINATLSY, LEAST, TIVHRT—IIL-aVEa—T1VJF B
REEMRE. BFLRERE, IRLF—RERBEOHREMOARZLTALRTT EVD B
A REN ORI EREAEICTABEADOH A EHEIVE 1 —F 4 VU F Hiff
EWSTENTED, " RICTVHRT—)L - AVE2—Ta T RBUTO&L S LGMEEERHD
HPC L EE SN DY,

e E—VUBO/INT7+—T 2R : Exaflops GREV/NIAERZ 1 #/EIC 100 REFTS)
e Linpack f£8E : >60%

o AEIRE: 10 petabytes

o RbL—Y: IVHYNA MREDX b L—UHEEE

o IR)LF—FNE: 30 GF/w.

o A A—IaxY hiwmidiE(bandwidth) : > 500 Gbps.

® Bresniker, Kirk M., et. al., "Adapting to thrive in a new economy of memory abundance."

1 Hewlett Packard Enterprise, TTHUH R4 —)L: REXD HPC £HBH53HE AV Ea—T4 T DOHER]
(TUO=ZANKRTA bR—/—)
https://www.hpe.com/content/dam/hpe/japan-office-locations/pdf/servers/exascale-hpc-next-generatio-
Jpn.pdf?cc=jp&ll=ja

11 “Overview of the ECP.” Exascale Computing Project. Retrieved from
https://www.%20exascaleproject.org/about/

12 Qian, Depei, and Zhongzhi Luan. "High performance computing development in china: A brief review
and perspectives." Computing in Science & Engineering 21(1) (2018): 6-16.
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IVHYRT—IVIRATLIE, RBEDVATLIR—DADNEYY—RRFDa—1) 2T,
NRSLLETOTSIVIBE., YATLEZAYUY, 4L FFLS YR (fault
tolerance) Z L CREENDEHREBT T r—2a DU R—FERELBFDI LD E—RICIX
fEsisnd,

AEVEBHOAVELA—TA VIV EDEETEARE, TIVHRT—IL-aVEa—T427T
F. EVIT—2DREBEAEDLDETERINDGANELE LD RMED Daniel Reed & Jack
Dongarra 5 A\ 2015 125 %& L 1=5/X “Exascale Computing and Big Data” THIEFIhTL
%5, LIzp>T. EBED FAMVEOEREICSEVWTIE, AaVYEa—Ts U IEMET—27F
T 49 ABMDHENFARTHY ., T—E2BITOEML I E 1 —7 —SHEOERENEKIM
MBEELINTE, S5 LEIIVHRS—)L- AV Ea—T 4 VTEMIIEKEIVEER CGE
BLTHEY. XERFERELIRILTF—EZT L TEIBEMEAIRD EGY RMRARIZETF.
F 1=Fr T H ERME S (EU)IN T the Collaborative Research into Exascale Systemware,Tools
and Applications (CRESTA)%> Dynamical Exascale Entry Platform (DEEP) & LNo7=5ciER% T
ATy hAEDH SN TEI®, 2018 £F TIZ IBig Data and Exascale Computing (BDEC) 7O
SVl OFT, EVIT—RETVHRT—I)L- a2V Ea—T« VTICET HRMHARD
—9 a3y THRE, U ZLTHAANEET IR TEHEER S, EREERICE T 54
Bifi fLY FEBYDDHB, -, ATAD Y FTHREINA/BXTH., LY KBREMD
EHRIET BT R ETNLEIMTEIAV Y FARFAVELA—TA VT DHAEEZ—FHT S5 &
WS RBAREATEY., EvIT—4BRICETSIIVYRy—)L- aVEa—TF10iA~
DEELBE-LTVDE I EMhhEY,

2. FEAVEL—T 4 UTEMDTILFI—R

IOHRT—I - AVEa—TAVTIIRRENDEEIVEa—T 4 VITHEMIE, EBHT
TILFI—RAENFNERHERZEMTHY . RERN, IFPHFOLERITFZT L TERMICMA T,
IRLF—RHORBEENTICELIETCEREEN T AL LGN - EXHHFTEELTWLD
(B1-4), BIZAEE, RHEREMIF TR, FLERMORRICTIYR7—I)L-avEa—Ta Y
THEMMNEML TS, BT HAKETIE THEICEFTL5FHFER L (Science discovery)D 7=
BICTIHRT—IL - AVEa—T4 VIRMEFAT HHABEICEBITEY., TRIILF—F
ETVIRENMBRNTHIET, IREMORRICTIVYRT—IL- AV Ea—T 4 VT HEMiEF

13 Reed, Daniel et. al., “Exascale computing and big data.”
4 Asch, Mark, et al. "Big data and data ecosystem for scientific inquiry." The International Journal
of High Performance Computing Applications 32.4 (2018): 435-479.
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FA9 % Exascale Computing Project (ECP)MESH LN TERE, CNIEBEREIRILF—0F
THRABEOHEH-LEMERR TSI ELELEMELTVSIHARTHY., KEIVE21—T 4
VUBEMOBBMAEFINTINS, EENHTE. HICERABEOHMEIZEVWTIOI VYR —
V-aAvEa—T4 U7 EMOFANRAFEIN TS, REEXETLIIYRS—IL-aVED
— T4 TBEMNRABINDDH D, BFICTHITT4T - I=2T77F a7 > (Adaptive
manufacturing: AMEMDEFIZEWVNT. TI/HRT—)L- AVE2— 42 FAV:LYEETMHD

BEDY I L—23avEITIEMNTRICLESDY,

(B1-4 £EAVEL1—TAITBREICBITIEZXEED 2—215)

X 1-4 THLEHELHALEY . XBEREEETOEIFIVE LI —2ADEREFFICEVNREEZ L
[FTTW3, HICEYDITMEFEEETIE, TI/YRT—)L-aVEa—TFT 1« VIHEMZAW:
AM B RELRMTEHRFEZB LTS, R—A VT HFIEICLHE LEREDME#A—HITT T

% Turczyn, Coury, “Discovering and extreme-scale computing: Pathways to convergence-toward a
shaping strategy for a future software new materials at exascale speed.” Exascale Computing
Project. August 11, 2022. https://www.exascaleproject.org/gmcpack/

16 Bhattacharya, Tanmoy, et al. "Al meets exascale computing: Advancing cancer research with large-
scale high performance computing." Frontiers in oncology 9 (2019): 984.

17 “EXAAM.”  Exascale Computing Project. https://ww.exascaleproject.org/research-project/exaam/

8 jbid., p. 11.
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[CHREIAVELI—T 1 U THEMEAMBEREBANEDSNTE Y., EHENDEI R L TRITH
DIN—VERETHEICTHEML TEY, KEMEFHBHNASA)E High-End Computing (HEC)
TATSLEILLET, BOTHENBEVWEEIVE21—T 1 VRN FEI v a3 VOKIT
EHR—FLTWS, RIETHE., RKEGEIZRRENDII VO U A—IARBRD Y TP
DERRICKEEIVE21—T 4 VIHEMEFMALTVS, ChITKYKYREBORVWS Ty bT Y
CUNRAEICEMLTEY ., —BRIERFROFEEERICTERKL TS, COLSIT, kEa Y
Ea—TF 1 U 7EME. BEVABHTILFI-—ANTREEMTTHY ., BFETLEELEEL
BAIRLF—PREFEAFIL LA, ERPEEXICESFTHO TLEHELGEERTS
BICEHERLTL S,

1-5 GEDT vy T U UDERHEY

3. REIZBFAIVHRy—)L-avEa—T4 7B ZOMKEEM
KEIFEEFITB SN TWEAI VYRS —)L - AV Ea—T 1« >4 (Exascale Computing) %2
TERTEOHRRAELEEDTE-, REDEEI Y Ea—T 1 VU EIBAR TREEKREL
DIF, FERI S LEBEHHFELI Y Ea—5 —HKifiFFKCE > TEELMFEE (National
Science Foundation) ®>E L R ZE KX M BF X T (National Institute of Standards and
Technology: NIST)D & 7% 5 9 . I R JL ¥ — % (Department of Energy: DoE) % E Bh &
(Department of Defense: DoD) & L\ o 1-FEHE - BFLLREDHEREICEREZED 5 BFHEN T D
MEFARICEVTETENBMMUICHDIENSZLETHD,

% Nossokoff, Mark, Sorensen, Bob and Joseph, Earl, 7o out-compute is to out-compete: Competitive
threats and opportunities relative to U.S. government HPC leadership. (Hyperion Research, 2022).

2 jbid., p. 19.
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O LI th BT OMBRHE & DEEERREIC L =D&, 2015 0 7 AICHEIT S - KKESR
(Executive Order) 13702 & [Creating a National Strategic Computing Initiative] T#%5
A ZOES TR, BFEWNGREEHE THBIZETSHFER] (Science discovery) ZIESH 5
=8 D HPC DREEZZARFEEICT 5 F=OITREBUAFA HPC BARIZH 1T 5 EFBATF & L TDEES
ZRETHCEAEDOONTLNS, CNEBERBRNE LT, REBFMIIBMAEELAEZEEA
AWEBENT TO—FICEDINT, ERZTLTEDEHRLBRAT—IRILENEE L -
AEIOBELHLL TEfz, FEDEY. 2 TE DoE, DoD B &L UVEMIHFHEMN) —F—
VITERETEHLEAREEINTEY ., EHBORBEFIUTOLSIZEDLNTILVS,

IRILF—HOOE): TRILF—EFEFEOD Office of Science) RUEIRKKTERER
(National Nuclear Security Administration: NNSA)IX, THOH RS —)L - aVEa—Ta4 25
OHRTAYILZBLT, BEYIaL—2avIlI+—hRLEYaq v - TOTS LA
ZEtE LETI %,

EIRZME - EXEFEEREE TRZICESIT5HFER] (Science discovery) RUZD 6D
HFC DI AV RATLDEEZ LTAMBRIZEWLWTHIOMEEEIZES,

ERF&EQ@D) : EffEIET—2 - 7FU T4V R -aAVEa—T42JIFAL, BEMEIY
:/3 y%.ﬁ.ﬂ_{’_ I"—g—éo

LEIDDI)—T 4 VIUHBERHPC DT O T4 TOREZH LED. KEZZOBBMIZE
BELABRMEE CEICREMOMMZHBT LI L ZAREICT S, CNoOMBEITERHARE L
BERIEELLGA L, FARICELIHBOCZTORTRAICELIERKEL L EEZRY ., &
FEAVEL—T 4 VRO EXIET S, CO3DDHREAEEEEZMAHT T, ELFE
BT EAA WIS Y E L % £ £ FE 4 (Department of Homeland Security). NASA(National
Aeronautics and Space Administration)& L2 =& GRS FOEME T OM BB EEME
HoWIZZORMBRAZHET 5L VS HEADPTSN TS (K 1-6),

2 Executive Order 13702 of July 29, 2015 Creating a National Strategic Computing Initiative (Federal
Register Vol. 80, No. 148).
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Table 1: National Strategic Computing Initiative Agency Roles

Type of agency Agency

Lead Department of Defense
Department of Energy
Mational Science Foundation

Foundational research and Intelligence Advanced Research Projects Activity
development Mational Institute of Standards and Technology

Deployment Department of Homeland Secunty
Federal Bureau of Investigation
Mational Aeronautics and Space Administration
Mational Institutes of Health

Mational Oceanic and Atmosphenc
Administration

(1 1-6 National Strategic Computing Initiative [Z# (F % B8R B FTHEEE D 1% E%2)
ZTOLETKREBRMFIE., B4 2020 FEDOERETE [Pioneering the Future Advanced
Computing Ecosystem: A Strategic Plan (the 2020 Strategic Plan)] #3%RELTHY. UTF
EONHKBZFERRL TS,

O BEIIHYRT—IL - AVE1a—T1 VITRED-ODLA =TT 47
COBBEEREOERICEIRILF—ENPRZALGRINZED CENMFIATLS, FHITH
ZIVYaUTRHPCDT TV r—2av eV T b2 7ORREICERMEMTEY., Z5L
FEMEARTIEHRBMARICE TS TRLF—4F ERIRILF—RETOTS L] LR
FRBEICE TS TITRILF—E EYRBEEFMRITOTS L] 2XZ2HEEBHELTVS, T
FILF—AHF 2017 FH DS 2020 FITHF T, TIVHRT—)L - AV E1—F—DFFKIZEE 897
BARMLLOFEZERLTEY. EHMG HPC DRRAFEIEALTET .
CHOLI-BEEEHELT. ITRXLXF—HIEZELHNEET HMEICE LT Frontier,
AuroraZ L TEl Capitan D3 DD IV HRT—)L - AV Ea2a—T A VIV RATLORARZED
TZEf= (B 1-7), Frontier (£ 2021 FOEREZXBHEL T, TRI—MODA—5 ") v SEIHARR
T 2019 FH 5 Clay # & DEZHD FTAREHIZHERFEISEDH 5N TE1-, Frontier [FERITDR
NaAVD 50 FELDRSOHEREEERTSHET. HRICBTAHER] LIRLE—L

2 Government Accountability OFffice (GAQ), High-Performing Computing: Advances Made Towards
Implementing the National Strategy, but Better Reporting and a More Detailed Plan Are Needed.
(United States Government Accountability Office, September 2021), p. 3
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SYIVR, BEFGENT L TERREEBEOEEERBEHTOS / N—2 3 VERRT B%,
Aurora (X 2022 EDREZBELTA NV /AMOTIL T XEILHEFTHENED SN TE
IJHRT7T—IL-A2E2—2—THY . FMBELEYE, BERNZ L TBETEIRIL
F—DOHEADEANEESIN TS, El Capitan [E. ALK ITRILF—ELRFRETDHY 2
ANZTFHOA—L X - YNETFEIHMERT 2023 FOEEZBIEL CTHRE EDH L TL
5. CHELREICKRERDHEEELHIFTITLA-HORRLREOHEREICAL LGN E Z LEHH
#FIhTW3,

(B 1-7 TRILF—EIAERKEZEDE I DO IV Ry—I)L AV Ea—T 1 5%

2 Oak Pridge “National laboratory, U.S. Department of Energy and Cray to Deliver Record-Setting
Frontier Supercomputer at ORNL” (May 7, 2019). Retrieved from https://www.ornl.gov/news/us-
department-energy-and-cray-deliver-record-setting-frontier-supercomputer-ornl

24 GAO., High-Performing Computing, p. 14.
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