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Rank

10

Site

RIKEM Advanced Institute for
Computational Science (AICS)
Japan

Mational Supercomputing Center in
Tianjin

China

DOESCIOak Ridge Mational

Laboratory
United States

Mational Supercomputing Centre in
Shenzhen (NSCS)
China

GSIC Center, Tokyo Institute of
Technology
Japan

DOEMNNSATANLISNL
Linited Staies

MASAAmMes Research Center/MAS
LUnited States

DOE/SCILBNL/NERSC
United States

Commissariat a 'Energie Atomigue
(CEA)
France

DOEMNMNSATANL
Linited Staies

Computer/Year Vendor

June/2011

Cores Rmax  Rpeax  Power

K computer, SFARCE4 VT 2.0GHz, Tofu

interconnect / 2011
Fuijitsu

543352  S162.00 377363 9203.55

Tianhe-1A - NUDT TH MPP, X5670 2 .93Ghz

6C, NVIDIA GPU, FT-1000 8C f 2010

NUDT

186368 2566.00 4701.00 4040.00

Jaguar - Cray XT5-HE Opteron 6-core 2.6

GHz / 2009
Cray Inc.

224162 175000 2331.00 895060

Mebulae - Dawning TC3600 Blade, Intel

X5650, NVidia Tesla C2050 GPU [ 2010

Dawning

120640 1271.00 298430 2580.00

TSUBAME 2.0 - HP ProLiant S5L390s G7
¥eon 6C X5670, Nyidia GPII

Linu"Windows £ 20
NECHF

Cielo - Cray XEG 8-
Cray Inc.

Fleiades - 5G| Aliix
¥eon HT QC 3.0/
Infiniband / 2011
SGl

Hopper - Cray XE&6
Cray Inc.

Tera-100 - Bull bulk
S6010VSE030 /7 201
Bull SA

Roadrunner - Blad

Cluster, PowerXCe!
1.8 GHz, Voltaire |

1IEM

500

CERTIFICATE

K computer, a Fujitsu System at the
RIKEN Advanced Institute for Computational Science (AICS), Kobe, Japan

is ranked
No. 1

among the World®s TOPso0 Supercomputers
with 8.162 PFlop/s Linpack Performance
on the TOPgoo List published at the 15C"11 Conference, June 20, 2011

Congratulations from the TOPsoo0 Editors

low'® Wes, 7 e M
Hans Mieues Erich Strohmaler lackDoogams Horst Simon
Uriveriity of Mantteim NERSE Barkeley Lk WM MERSL/Berieiey Lab
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s Top500M . IEFED R/ DEHDF Top500: £tHF DR/ a2 D HREZ Linpacks

R AMERSAL TS, WIFhET055 LTI H T LIt . HIE
= MEREDBUD, CNETOERLI% 6AE11AICEF NS,

NS 1.2 (= http://www.top500.0rg

L 2014&11% (SC14)O) UZI‘—GIJ:\ 1"14[ Projected Performance Development
MO FETIEEENGM o=, o
Top500[Z#FRICA DL AT LD M
BB (CNETD200~1500 AT L "
SH0REIC) .

. 2010FEETIEERS0~TOVRTL ¢
DHBEEHDLYRTLDBESEH | om
DEREEHIEVNIRRETHoTo L o s
h\bs :O)tv:%J:ﬁIZlONBO:/X%-L\—G 100 GFlopls |44 i
FRELDHDENIRIRI,

1 GFlop/s

U Hslow-down

100 MFlop/s
1995 2000 2005 2010 2015 2020

Lists

%% . Esum W# Wl E500
http://news.mynavi.jp/articles/2014/12/10/sc14 top500bof/
http://www.cnet.com/news/top500-supercomputer-race-hits-a-slow-patch/ 30
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AT LDEREDBUIZEENR, 7Oy S OHEEEIFHBUTULELY,
« THEEIX. Oy OEHOEM(KFEIL) . 7OEISL—2A=-a7EEL) 2L
R
« JOEyHBAOMREXBEUIEH>TULNS, Intel A=—I7, NVIDA GPUEDHZFHT
Oty DTUN)DEN, L—TF—DEAMDRAA—F O
KI|RIEIZKY . EHEREDEZMENTEEIZLHEHOTLNS
= Topl0Y AT LTIE2000GFlops/kKWFREEIZ/E> TS DX LT, Top5S0v AT LT
[£1500GFlops/kW. Top500> AT L 2K TIL1000GFlops/kWETopl0IZLE R TH- 5
DNEZETLHELY,

KE. PE. BAT, 2015FE M H20174FE(Z. $10~21100PFlopsfi DA /A DEHE
FTEIHY . BEDRAOA—F VU IE—RHGEDTHAHAELVSRF1LH D,

ER DS AT LTI, KENFIFEDDL46%EHO . FEMN12%, BAR, EE, 75>
A FYDEEHAL~6%,

Top500l&EIZCPUMREDH T, 7—IB—FRERBELTLVEWLWEWLSER NS, HPCGA®
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= Exascale Deliveryld., 20234 K (SC14 THOHER)
s 2011%F &Y. 3 DMExascale Co-Design Center(LANL, ANL, SNL)IZERE SN T-=,

= FastForward Phase2(2014%7H ~) : 20205 ~2023FE D& b EAZEEL=/—
F7—FTIOFvEABVEMADHAREREANDERADT7OTUT . UERILIRE,
Phaselld. 2012F M5, 24,

= Design Forward: #Yr7—9%FR KR, 2013FEM 5,

= X-stack: 7AJSIVTETIL
SR LIEEDCSHOIRTERFHE, ECI Project Schedule
2012 hvio,

= 2015: Preliminary Conceptual

Application Development [ExaAD]
a7
DeS|g n fo r an Exascal e ié Exascale Co-Design: Driving the design of Exascale HW and SW
- - - - E.
Computlng I nltlatlve (ECI) = Fast Forward Path Forward Phase
]
E
75‘\ s& AJ —G L \ é *E*% 5" Design Forward System Design Phase System Build Phase
§ . ! ' | [ [ | | |
o5 X-Stack £ 0OS /R Software Technology: Programming Environment, OS/Runtimes, Libraries
§ 1 1
i e @
Platform Deployment [ExaPD]
FY 2012 213 2014 2015 I 2016 2017 . 2018 2019 2020 - 2021 2022 2023 |2{'r24 2025
Node Petascale Exascale Initial Exascale
Bill Harrod. Prototype Prototype Prototype Delivery

http://wallaby.aics.riken.jp/isp2s2/program/
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Cori (LBNL, NERSC-8) 2016

Xeon Phi (KNL)R—ZR DL AT L, Crayh 2,
/—F1EEE3~3.5TFET D& R EREIFHIB0PF

Trinity (NNSA) 2016

NtCaynZiE,

CORAL (Collaboration of Oak Ridge, Argonne and Livermore)
Summit (ORNL, LLNL) 2017~2018

IBMAYEE, NVIDIAEMellanox& &2, Power9&Volta
(MaxwellD R DK DGPU)IZ&B/—FZInfiniband
D) —OTEELEU X T L, Power9&GPUIZL ., NVIDIA
DER') > THANV-Link(80~200GB/s) THEE .
/—FDEREE. 4A0TFDETEMRET., /—F #3400,
AOTFDEREDT=-OIZIE. /—FH =Y DGPUDEE . 6
~8ELFEINDS,

Auroa (ANL) 2018

IntelA 5%, KNLORDERDA=—a7TatyH
KNH(Knights Hill) Z. Intel® 4 >A2—33%,0mniPath2
THELEV AT L,

DRTLDATIL—avIE, Cray

KREX/RaVOERIILUTOERMNS

* http://www.datacenterknowledge.com/archives/2015/04/15/doe-taps-intel-cray-to-build-worlds-fastest-supercomputer/

& B 20165 F
CPU Architecture Knights Landing
Peak Performance | 3TF/Nodell E
Number of Node | 9,300 Nodell E
I/O Bandwidth 400 GB/seckl £
Storage 28 PB
Price 70 MS (701EH)
Coriv AT LDMME
Pricel3£#&FH. 1F/L100ART
Aurora Summit
(ANL) (ORNL)
BAF 2018 | 2017-2018
L RT LE—YHEE(PF) 180 150
EH(MW) 13 10
BhH-YEREMRE 13.8 15.0
(GF/W)
CORALV R T LDIRE

o KXEDEAIRFBLIUGF/WD
ATLHLEENTIS, 1IFIL120MEHHE,

REICERN—DY

« BENHYEREHERGF/WIEIE—/tEE/E—OBN
THELTWS, E—VRBICH T HHAREHIARS

hTLELY,

e http://www.hpcwire.com/2015/04/09/argonnes-200-million-supercomputing-award/
e http://www.hpcwire.com/2015/02/04/o0bamas-2016-budget-request-holds-clues-exascale/

* https://asc.linl.gov/CORAL/
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- FEOSET 201554128 NS
= 2002-2005: High Performance Computer and Core -
Software *P:ﬁi;%%‘] 2H 35—6‘:4:' @75‘1%1:#?_%)&%

RIRBDR—/N—a 21— —2EL %R
HEEEDMEITERSN TV EM I
Lf=&L T XFE DIAoTILIETT
= 2010-2016: High Productivity Computer and Application RE‘?471£;§1§#ﬁi/\°:;é§(J:?%b

Service Environment ZHED 4D DA A—~DF T E
= Tianhe-2 and Sunway-NG (Shenwei processorzf&> ?) DEHEEIF LI-C LML,

= 2006-2010: High Productivity Computer and Service
Environment

. Tianhe-2: 7. top500 DL RT L http://www.cnn.co.jp/business/35063042.html

= /—FKIZ. Intel XeonlZXeon Phi(KNC)ZF#EEL=1. D,

s AUA—ORYMNIIMERAFEEIN . HEREIN TS (MPIR{EMRE: 5GB/s =12 GB/s, KELEILH LUVEH
RDMA enginef&#k. /\) 7 RI#AGEEIL )

= FIFYRR :N-body, CFD, Large-scale SNP(single nucleotide polymorphism), NEMO5%4: & D F| I A BT &
NTW5, V77FFIRAL,

= FEOSE
= BERZ=AKEREHE (8635TE. 9735TE., RIFRKRMIBEE) DS
- BG3EE:/N(TUEERMOMAEEBNLLEEARMARERTOUS L, 1986E3 A ICEMBARESNIENSE63HELIFEND
- O7SHE FEOREICEIDERHFRDORILEBMEL TS, 1997F3 A ISREMNRESNICEN D, I73FHELFIENS,

= 2015-2016 A transit period
= Whether or not HPC will be a key is still open
= ELVDCETESEDETEIERESTULVELEELD
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= https://www.jamstec.go.jp/es/jp/info/150601 _es.
html

EHAER

RH/—F(5120cpu)+/—F R

= 2015%F6 Ao EABR

s NEC SX-ACE, 1.3PFLOPSEZEY AEYREIL164E
M320TB S s T

N (BAGFLOPS x 427) HEMIEE
= RIALK. IRATHSX ACEA R e S

—{| | #87: NEC SX-ACE
Batihe

- /—F¥ 5120 /—F
- ERERRNTERE: 1.31 PFLOPS
- AEUER: 320 TB

/_

IRAIATL KERAFL—(VsS)

Post T2K (RRKEHER L 4— FREXFEREHE L 2—)

s WRED, B—SRTLEHFT YU N\RICHEFRE

= Intel Xeon Phi (KNL)YXR—ZX DL AT LDEAZETE. 20PF~30PF

= JOEyHOTUNYLEN, BEAIL2016F(CF AL RAH
Tsubame3 (R KZMERFHREA)

« BRBEIIVNEEYT T—2J)—2R—/"\—aVEa1—%] 2015%2R

R
= ESSI2 : The European Exascale Software Initiative
= MontBlanc - ARMA—ZXDEEHR/\TaY
= DEEP — A=Z—a7RADA 2RI/ D
s VRATLIZOWTIE, BIof=81EF% L,
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Thank you for your attention!!!
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