SC18 & &

A== Ea—7 47 EMIE, 201811 H 1A 2516 H £ TOM, KEX TATHfES
#U7=SC18 (The International Conference for High Performance Computing, Networking,
Storage, and Analysis) (IZ& 1L, FERREITWVELTZ, A% T, SCISIZB ML B AR K
FAE WA 2 —BUR B BT R E L7z DRI -T2 AL LE T,

o i e B

2 OKAY BAILEY HUTCHISON CONVENTION CENTER DALLASH({7/3S4 5 ZADE I 2 A BT

SC18 IT2\\ T

SC18 i%. MEthEREFH AR (HPC) /3 BH T AW TR KRR D [EIBR 23 Th D L e b I, Bk 7l
BT B A O TR T - KFEOHEMB RAREL THMONTWET, 4RO, 7
TP 2T LR =T, 2T KAY BAILEY HUTCHISON CONVENTION CENTER
DALLAS T1Th £ L7, LARTIE Supercomputing=XY(XY : BIEAR) LW A BV BT
WELTZA8, 1997 FEIT SC-XY EWVOBUED A FRICE RS TWET, Al
Supercomputing—88 2>5%x.C 30 [A] B DLV E L=, HIHIZ 0 A FREIZZELH
D, BOHPEEELT,
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KAY BAILEY HUTCHISON CONVENTION CENTER DALLAS (Owt—
BFET XL TITHONT

FHEDSCTIEA— N—a v Ea— X OMWRRICET 284 07 X v IR ERF S
5, MUbELRANRG LT X7 THDHTop500, A3 OESEREEE O
Green500, EFEDOT 7 U r—3 3 LIV E S DI HHPCGR, A /82 DIOMHE
9 10-50072 E 285 D, AR TIETop5007 b /2 5 R 2B >V Tk 5,

#1 Topb00 @ EA710 oA—,_—z ¥ a—# ( http://www. top500. org/ X vk, —EmE)

Rank System Cores Rinax Rpeak Rmax Power
(TFlop/s) | (TFlop/s) | / Rpeak | (kW)
1 Summit 2,397.824 143.500.0 200,794.9 0.71 9,783
2 Sierra 1,572,480 94.640.0 125.712.0 0.75 7.438
3 Sunway TaihuLight 10,649,600 93,014.6 125,435.9 0.74 15,371
4 Tianhe-2 (Milky Way-2) 4,981,760 61,444.5 100,678.7 0.61 18,482
3 Piz Daint 3BT 872 21,230.0 27,1543 0.78 2,384
(i} Trinity 979,072 20,158.7 41.461.2 0.48 7.578
T ABCI 391,680 19,880.0 32,576.6 0.61 1,649
8 SuperMUC-NG 305,856 19.476.6 26,873.9 0.72 N/A
9 Titan 560,640 17,590.0 27,1125 0.65 8,209
10 Sequoia 1,572,864 17,173.2 20,132.7 0.85 7,890
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Top500 (http://www.top500.org/)iF RO A —/— =3 0 B2 — & OIEREZ LINPACK &
W AREATHN 3B DS —IRTT RN A R R F~— 7 OUBHEIZ L > TH D b
DTHD, 1993 FOFIELIK, 6 Ao —r vy XTITOIDR#HETHDH ISC &, AR
# SCICCTHE 2 EDOEFH ZfelT T\ D

ASEODOT R TITBNTIE, 6 HDT &2 7 THIRE L=, KE DOE/SC/Oak
Ridge National Laboratory O£/ 9% Summit 235 &fE& b v 7L 2572, Topl0IZT
YIA VLIV AT AOBSIUCKE RTINS T2D WL DD AT LTI
LINPACK OMEREM M _E L TV 5, Summit i LINPACK 2 =7 % 122.3 PFLOPS /5
143.5PFLOPS ~&fHIZLTW5, 6 ADT X 7 3fuhbd 2~ LA %2 W L& §
7=. DOE/NNS/Lawrence Livermore National Laboratory @ Sierra %, 71.6 PFLOPS 7%
94.6 PFLOPS ~ Lt K& < 2 a7 &M ESH T3, Summit I K O Sierra 1T NVIDIA #E
D#HT GPU THh % Tesla V100 Z#5#H, L TFH Y, LINPACK A 27 D] X LINPACK
ROFv— TR T TR AT ABEOF a—= FREAT KR THHEEZD
b, F£72. Rmax/Rpeak THE S5 FEITFEN I b IKD o 72 Trinity b EREM EIZ
K VIERLZ EFCTWD, T 7 OHE L LT, FA Y Leibniz Rechenzentrum @
SuperMUC-NG 7% 8 fiflZ %45 L 7=, SuperMUC-NG /% Intel Xeon Skylake XD 7' v &
Y EZEBBEB LI AT L THD, BABLLTUL 6 HDT & v 7Tk ER
D ABCI VAT AN T T 7 A4 LT D,

Ao B —NERT D A3 Tk, Oakforest-PACSZ3STop500D 1447 & 72 > 7=, Hil
[B] & TTop500iZ7 > 7 A > L TV 7zReedbush-L, Reedbush-H A7 AL, A EIDT
X TIES00NLLINIZ T 7 A TE oz, Topl0v AT AOEBETIRKE S 72w
28, Top500 &AL L CIESEED YV AT ANRHIICT 74 LTS ENI DR L
Do

TRy E

TA—R -~V E ST BERICE RO S DB FH R OB MERE R B B A B FRIT
BENTAEREBTNET N —T I HEZBNDETT, ﬁi@UDSC IZB W TR DR

L. i LRI ZD LICSCORM B I H B NRIE - REINET,

AR R R FZONFBEHEHIZSHIZXS” A Fast Scalable Implicit Solver for Nonlinear
Time-Evolution Earthquake City Problem on Low—Ordered Unstructured Finite Elements
with Artificial Intelligence and Transprecision Computing” ., A —27 U ENEAFFERT (7 AU A7)
MDRobert M. Patton®1245” 167-PFlops Deep Learning for Electron Microscopy: From
Learning Physics to Atomic Manipulation”, @—1L 3 A+« X — 7L —[E S ZEATF (7 AV A7) D
Thorsten Kurtht1Z 5" Exascale Deep Learning for Climate Analytics”., t—Vbf&HFZE
FA% (K1) DEvan Berkowitz5124%” Simulating the Weak Death of the Neutron in a
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Femtoscale Universe with Near-Exascale Computing”. J&#E K% (F[E) DHeng LinbIZ Xk
%” ShenTu: Processing Multi-Trillion Edge Graphs on Millions of Cores in Seconds”, A —2%
Vo PENLAFZERT (7 AV A7) DWayne JoubertiZL5” Attacking the Opioid Epidemic:
Determining the Epistatic and Pleiotropic Genetic Architectures for Chronic Pain and Opioid
Addiction” DFF6{FDRFFEA FABARIT /IF—bSTVELTZ, 64F DI BEEDBITEN T AT
O SummitXRSierra& V9, NVIDIA*LDF T O GPUTd S Tesla V100&HE#k L7z 27 2%
THY, VoltaltfROGPUDHERED B SHIFIREYTLIZ, F7z, Tesla V100Z& WL TIE,
FORSHE < GRS L B N BOR R B 7200 Cidze | B R Bl N B B A O e mdi by %
SEBNFEU T, AR BB NECT B ORI FINCIE, FEY NSO E O Snd b, AV &
DHEFRENSTZ A R BY | ITFEE H STV DM RE R E L FIED —> T,

RO BT 2/ C. Sustained Performance Prize CA— 27Uy [ENLHIZEFT (7 AU 1) D
Wayne Jouberts1ZJX5” Attacking the Opioid Epidemic: Determining the Epistatic and
Pleiotropic Genetic Architectures for Chronic Pain and Opioid Addiction” 73, Scalability and
Time to Solution TR —L > A« N\—7 L —[ELAFEHT (7 AV H) DThorsten KurthHiZks”
Exascale Deep Learning for Climate Analytics” 32 B L ELT-, EHLDAFZRICEB T,
Tesla VIOOIZFE RSN T 2 b« a7 0D NG FE R B NG R RS LD AT S O R R &
HALT DT ORI RER AR L T ELT, Tesla V100D AR5 L7 B/ NEORUs B
REZNT TFlop/s TdhDDITH L, A5 FE B/ MR AL BEIX 120 TFlop/s THY | Summit 42
S COHE R NEUS B MERE XS EFlop/siZh K OVFE T, 412, Joubert I K AHFFEIL
R TIECD TSIV OER BN =/ RIE 2 L2 T 7V —a ThHI EMGHERE
PRSI TRY, 7oV N a7 A NIEN TEZENT =R -~V EHZ B O RER
BN LA oT2EVIEISTLTZ,

HRAKFEREB . Z—IcLBR

R RPGHRIEAE v # — 1 XEEFEE. [ITC/JCAHPC, The University of Tokyo | D4
BACIDT —RBREATOEL, SRR FFHER At 2 — LI A TR LT f de o
LRIHPC A i ik 22 JCAHPC L FFUY, 20164F12 1 JW 4R TOakforest-PACSA—/S—= &
2— X DEHEITIRoTOET, A RIOT —RRRIZBWTL, HEKFFH R
&—12L%ICCS/JCAHPC, University of Tsukuba] & L. M7 D7 —RZFHNTHEHT-
BEREICE Ny TFET LBV MTIZET, KOS DRRERDID TRETVEL, £
7o BIFERIARICIE AR £ 2 — DT 25 G RO R F B 28 T 2R AZ — DR
REATUN, N Ty b F T3 Ty AOBAZATWVELTZ, Fiz HFIER2>TNDT — A TD
LB T —al T, Oakforest-PACS72 E &l o 7= e T OWFFE72 L | LT O O 23
1ThhEL,

*Accelerating nonlinear dynamic implicit finite—element earthquake simulation on Oakforest—
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PACS

Kohei Fujita (Earthquake Research Institute, The University of Tokyo)

*Hardware efficient Chebyshev Filter Diagonalization at Scale

Gerhard Wellein (Friedrich—-Alexander Universitiat Erlangen—Niirnberg)
*Communication avoiding matrix solvers for extreme scale nuclear CFD simulations on
Oakforest-PACS

Yasuhiro Idomura (Japan Atomic Energy Agency)

*Qverview of the Recent Achievements by the Cori System

Richard Gerber (NERSC/Lawrence Berkeley National Laboratory)

*Automatic Tuning for Parallel FFTs on Intel Xeon Phi Clusters

Daisuke Takahashi (Center for Computational Sciences, University of Tsukuba)
*Production Hardware Overprovisioning: Real-world Performance Optimization using an
Extensible Power—aware Resource Management Framework

Ryuichi Sakamoto (Information Technology Center, The University of Tokyo)
*Performance evaluation of gravitational octree code on Volta GPU

Yohei Miki (Information Technology Center, The University of Tokyo)

*A Methodology for Batching Matrix Kernels in HPC Applications

Osni Marques (Lawrence Berkeley National Laboratory)

*Recent Activities of ITC/U.Tokyo in JHPCN towards Exascale/Post-Moore Era
Kengo Nakajima (Information Technology Center, The University of Tokyo)
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‘¥ THE UNIVERSITY OF TokYO fm O JCAHPC

Jaint Conter lor Advanced High Perormance Computing

¥ 0 JCAHPC

T—ADHITHELFTE

ESMREZBR LAV T v 7RTUTONT
A Divide and Conquer Algorithm for DAG Scheduling under Power Constraints.

I, BN TTTY 7Y r—va COMRBERE(LT D781 EH S T E
9, A Divide and Conquer Algorithm for DAG Scheduling under Power Constraintsi& 3 % =
KT DG okalp Demirci 512 L > THEE SN/, BENHK T CDAGE R T HX A7 DE
HPERE D AEAGIZBI T 258 T Lz, # A7 WMIOKFREMR &SV SO IVERE & il
T 210D RINY 27 AP 2— 1 v 7 Tk T 5 Divide and Conquer Algorithm
EREL, AREEZHOVTEMERODAGH A7 AV a— ) v 7 LB L, 715%DIERE
M EEERLTWE L,

WERDOBIFE TIXEAHFK T CTRMOWBEEN 2 FOX A7 2RI AT V2=
YIPTHFEPRESNTOET D, ABIETIIE I8 X A7 12x LDVFS £ ]
L, ER2BNHNFOUFELRABLEZZERFLVWATT, £F AZ1FDVFSIZL - T
HEES L FITRRO FL— FA 7 28bE 3, 20720, GWERERTY 27 2%
TLIESHE S, F A7 OFATRFITELS 20 30, RRHICFEITTE L A7 HITET)
R DI DD R D REENRH Y £3, ZORRK, TRXTOXAIBKETTLHET
DEFFPIER BN DY £, Ko T DAGH AZ AP 2—U » Z7IZBWTITA
HAY DFATNAFF & & A7 2 FATT DM EBR L o>, S LIZENHKIZTFY S
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DAY BTEATHOMERH Y F LI,

REFIETITBENHFI T TODAGE A7 AP a—1 7 Da A k&x0(logn)lT 5
FEPRESINE LT, HIDICH AT BOETEBEBREZE LA AT Ay a—1 v
TEITD, X AT HIRGFEORNEROZ 27 OMBEbEERL THEET, KIZ
RIEBR DB N X 2 7 2 WHNCFITT D L v &2, EHOR#EL, TRbbiiEk
BEREORBEZATVET, Z020%# 0 ik$ 2 & TEAMEREORIELZ KOG
I A NTITWVWET,

M CIEBEFODAGE H T DX A0 vt T 4 v ZITER LTIZZ 2 7 12%F LARK
1% &R EF1ETh 5 Divide and Conquer Algorithm 4> D A R L TWE Lz, ZD
FER. BB EE L LA ICB W T, Divide and Conquer Algorithm 28 B4k 15
L, T5%DEIMEREOUE L EMR L TWET, —HFTEIHNEZRES LG
4. Divide and Conquer Algorithm DEALMEITL TN L, BAIEDO T BB WIER & 72 58 H
PIRENTWE LTz, ZTAEY | kL WEDSK T TiiDivide and Conquer Algorithm73
B THDEBRONTWVE LT,

EBEOHPCE » ¥ —CIIEH O 2 —F —BREA LT ZH O Y 3 TRERFICET S
TEY, SBRIZZOEIBREZHEOY a THTOBEBNENFEIC R LEZONLE
T Flo. CPUDT BEANTOXITHT b4 BROMBE L EX LN ET,

KIE, SCI9IF20194E1IH 17O 22HAOERETar T RINT U AR—IC TSNS
FIETT,
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