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Source : pixabay free images
Jack Dongarra, Report on the Sunway TaihuLight System, (2016.06.)
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Moore’s Law Is Breaking Down, But That's OK
Source : Max Roser, Technological Progress, Our World in Data
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AHAIAAH Y HAEE (Exascale Computing)
XctH = A =M AH A= (Floating-point operation per second, FLOP/s)= FIHZAFEQ
N5 HZE 28] AHREE HE
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The Opportunities

and Challenges of €:
Exascale Computing \ 5 Research Challenges

Summary Report of the
Advanced Scientific
Computing Advisory 4

commmn (ASCAC)

Subcommittee

Fall 2010

ASCAC
2015
Exascale
Computing
Project
=QLiL
FEUE (2016)
World First - Challenge 1}A| =& (U™, H22|, HE XL, 2|5=H) National Strategic
Petascale Machine o b F Computing Initiative
IBM Roadrunner SEE okt AR e HA 2= (2015)
(2008) - 7|29 S gt R AL AN 3}

Source : ExaScale Computing Study: Technology Challenges in Achieving Exasclae Systems (2008.09.), DARPA
The Opportunities and Challenges of Exascale Computing (2010), ASCAC
Top Ten Exascale Research Challenges (2014), ASCAC
Exascale Computing Initiative Report (2015), ASCAC @ SPrh
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HA4S Sl XS= 14 sA T8 (High Performance Computing, HPC) 7|= fIE
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= o =
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= istic) Sl A= EFAMSL7] Qs SH Al
o ZXN|HM(holistic) M= EH/dot7| {lct 4cl &l A A
Transition to higher trajectory = O Mg
with advanced architecture - d=ote A|AE HOF 10004 22 109 2He Z2MA &
0 °| EERIE NEEFE
Sopable o0 e - Jtate] HApAH A A ARIS 2o 2 W A2l sw 7H
> Firstexascale = €Xxascale
z e i | e - clolel Btet, J|Asta e 95t woolelel a8l Al
g - s - HEe B HelE S3 1M ()
é \u\'\onof\oday'sarch'\\ec\ures-‘s tn 9% %% - 0—"!/\|'ﬁ?'”oal %-l‘lnTi%ngi E_HELE fé:iEE:’i'IE‘I EH7__|lE D-"EEJ
o . = NAEel @R E Has alo] 93t sw ols
i : - O 10-P0MW $EOZ UAAHY AR PE =8
2017 2022 2023 2024 2025 2026 ’\2027 0||L1I|¢H| _ 01|L11| iﬂloﬂ E!an._l 1'._*3._10| %lf HW %E} OH"E}
EEIP e SW &0 K| ofLix| Azt ol
Source : The U.S. Exascale Computing Project (2017.03.) slide 18, ECP @ SPRiI
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e ECP2| Hst : Co-design
Thedt HWe| d52 = AAAAH Y SdS e = ALt iz, o|AS &E517
flet SW7| =, Liop7t 8= 0koe] HE0of ciet 7|=X XI0|(Gap)7t 0H$ &
- [2tAM ECP= ALY SF S A= S897] fIsH HW, SW, SEZ0t71 M=
77182 HY(Co-design)S ¥=
- HXA Oj= X F Mote] SBEOFHIM AAMLAAY AR S 8510 s Z5t
AL ot X2l "Hel BEstn, 2HE ol 25t7| flet 2ALES SWeE HW a4t
apx|ofl 2
- dIAlAAUL XnME HEKEE 275
O] F ol BT = A= SW
- Ol=22 MA zln9| 7|==
MAUME]A S HIZ 2 E,
275= HW 27 T

Source : Exascale Computing Project Update (2016.04.), ECP
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- =2 i xf:‘E"OE Oj=2 +HAREIS ZYUILLL 0[]0 27|15 B
O =0| wEHAREE M MS2E X851 S22 =5 M (2015)

» AB{Lt S=2 2006 FE ALK I A 7420 X|EHo = FXtoto] 2016 AA £[19|
AT E 90| EtO] = 20| E' R0 85

- a2 nHARTY 7I=H SES GS0H0 0|7 L2HE2| HPC HEfA |0l X2l
EM= J(fEI'JH%!

F

o MA =19 +IAFE MO EtO|= 20| E’

INNOVATION COOPERATION SHARING EXCELLENCE

O|2 MsXx| 125,436 Tera Flop/s utg 15,371 KW
- e _ _ sunway SWZe010
A E MK 93,014.6 Tera Flop/s | o1 &bx|2|2&kk|

(260 corgs) 1.45 GHz

M =2 1,310,720 Gigabyte S9AH| Sunway RaiseQS 2.0.5

0“.

Source : M€||0| EtO|Z 20| E ZH|0|X| http://www.nsccwx.cn/wxcyw/index.php
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o CIAIAH QY HIEl X CHHof 32

£ 2017 $32 ANAHY TREEIY A2A™ 27) 0 Fo| D, MY ASH B
HE ECE 2= I HEDSPLI ARMZ|8t ALALA 2| &KX 7 EXE 7ls5d0| =2

- C|X|g M=z X 2| & X|(Digital Signal Processon 2 FHZARFE O A= SIMD & EH
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Source : Putting the Rise of Chinese Supercomputing in Perspective (2017.01.) top500.org @ SPRi | 11
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AAIAAHY AEE Z=2HME Flagship 2020 (Post-K Computer)
22 FA| 0|t OpEE7LX| 2 Co-designe| EetE ZE0I0 wHAFE 72t
SET0e| Z13ct dYE =T

£ 0at2 51,1009 A1z 14539 )0l 7 £2HFHE2 20~30MW
Flagship 20200{M = 9t S8 =0FF &0 At2|H - =715 AX| MM =2

olof7t A= X i E
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2020'd Post-K HRE 2= SHE YL, =2 ALUMIFEX HE L A2t
M= 7142] s S 702 HEAM SojLt= sde

2014518 20154E 2016£|EE 2017£|EE zolsi'r:E 20204F [ 20215155 20224F P ~
(FH2ai= qLek 2747 B ) e E Al 294F HE) (P RE324E BE) = HE) (FREsasFE~)

7|244 IWWIM A Iilx(mh A *I’U‘*
|5 BAet St SRR B (BE) BRE-EE
AIZAE AT SHEEHD @Z7t™7t
Memy  MEEESTHI
e BAERE e SEERET s (2E) HRE-FEE =
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BT 28

Source : HPCAH\ 2 2 \\ T, (2017.03) IR ZEMRIRER SFB ()M A RR S RMHEE
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- (TSUBAME 3.0) =33 ALY
half-precision7| & 47PetaFlop/s2|
B2 15, USX|s HUELE EE

- (AIP RINKEN) O|g}st A 0| A

OlZ3X|s M8 4PetaFlop/s Q1 =2}

7= 08

Source : Al Bridging Cloud Infrastructure, (2016.11.) AIST
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310 130PetaFlop/sQ} 3MW
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a AR Y Investment for Al R&D

= AIST 1’7‘, Al Cloud design,
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ion, and operation

ABCI open innovation platform

Algorithm

" Computing

Power
-~ Common

Common Modules
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Collaborative R&D
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14 Industry and Academia

Launching business
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Startups

Technology transfer
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o 7t ZNJSHFH & 3 |90 &t HE (2011)

C(2F) FAEDMEUREO MY TXT HAK BalE S50 XETHsH
282 SokD Il WM J|Ug YoM IS Ao W AL
2I1AR LHO| O[ux| B
X DY SHBEY MY 1%

30l H=f 100 A =Fupx]
A 1. SHEDHSHFY TS Z7THY T}
ZDMESETY | B2 ZDNSHFYS BB A =4l 28l
22 20 | 2N 3. 2DMSHEY 7|8 B2 212 S8 MH|A Bty
PIH 4. DM SAFE ofs A2 2lE 2ol Hojgs =
fmmme |G OISR S 2 DESHAEY AE s
M 7| 2y | 2B BEMY ROt EDUSHAY MulA H 75
T T A7 e2ris 208 sEEY M2 sy
AUMEEEEY | A 8 EDMSHEFY ALY R N 4T s
7lee ats | ohd o MU ZUMS EEY AF 2|5 ReD ol
57 P 10, EDMSHFY BB A 7|8 84

Source ‘M|1At 27X T HSHEE 84 7|24E(13~17) (2012.12.06.) s SPRi | 14
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- - OHIEFES (x86 T2 EER (2.7 &)
(1,1989]) | x86 T2 EEI (946 &) - _ o
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