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BJERKNES,V.,, 1904: Das Problem der Wettervorhersage, betrachtet vom
Standpunkte der Mechanik und der Physik (The problem of weather
prediction, considered from the viewpoints of mechanics and physics). —

Meteorol. Z. 21, 1-7. (translated and edited by VOLKEN E. and S. BRO"
NNIMANN. — Meteorol. Z. 18 (2009), 663—667).
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ENIAC: Electronic Numerical
Integrator and Computer
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Reducedid—+F

F1G. 1. The distribution of grid points for the Fi1G. 2. The distribution of grid points FIG. 3. The distributi i ; “ »
conventional T106 Gaussian grid. for the “reduced” T106 grid. T106 grid. tstribution of grid points for the fully reduced

Hortal and Simmons 1991
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Top 500

NAME COUNTRY orions o
1 Sunway TaihuLight China 93.0 15.4
.~ Tianhe-2 (Milkyway-2) China 33.9 17.8
- Piz Daint Switzerland  19.6 2.27
4 Gyoukou Japan 19.1 1.35
5 Titan USA 17.6 8.2

The new number four system is the upgraded Gyoukou supercomputer, a ZettaScaler-2.2 system deployed at Japan's Agency
for Marine-Earth Science and Technology, which was the home of the Earth Simulator. Gyoukou was able to achieve an HPL

result of 19.14 petaflops. using PEZY-SCZ accelerators, along with conventional Intel Xeon processors. The system’s
19,860,000 cores represent the highest level of concurrency ever recorded on the TOP500 rankings of supercomputers.

https://top500.org



Jaguar:

Oak ridge National Laboratory

No.| from Nov 2009

CP-PACS:
University of Tsukuba
No.l in Nov 1996

-
Tianhe-2(MilkyWay-2) : National
University of
Defense Technology
No.| from Jun 2013
until Nov 2015

Roadrunner:
Los Alamos National Laboratory
No.| from Jun 2008
until Jun 2009

Hitachi SR2201:
University of Tokyo
No.l in Jun 1996

Laboraory
No.l in Nov 2012

BlueGene/L: Lawrence;Livermore
National Laboratory
No.| from Nov 2004
until Nov 2007

The Earth Simutator:
Earth Simulater=Center
No.| from JUR*2002
until Jun 2004

Numerical Wind Tunnel: National
Aerospace Laboratory of Japan

D

K-Computer:
RIKEN Advanced Institute
for Computational Science

No.| from Jun 201 |
until Nov 201 |

ASCI White: Lawrence Livermore
National Laboratory
No.| from Nov 2000
until Nov 2001

top500.org Ik = 2 L —Y DEEZEZB

Tianhe- | A: National
Supercomputing Center
in Tianjin
No.l in Nov 2010

ASCI Red:
Sandia National Laboratory
No.l from Jun 1997
until Jun 2000
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~ 103 > 10 Pflops > ~ 1811 > | Pflops

REAY R T LM - BRI THKEE EE

HARIEZ S AT LB T3

HA—IFERXK * K KDOakforest-PACS (913 13.6 Pflops) HSJAMSTECIC 85 5 BESE
(4012 19.1 Pflops) (T
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Camphor 2 (system A)

oy

/= XC40 Storage

(@neD  Xeon PhiKNL G8cores 1.4GHz x 1 /node ' -

Hnudes = 1,800 DataDirect ExaScaler (SFA14K)

#1otal cores = 68 cores x 1,800 ¥ 122,400 cores Ciskczpacity =29 FB

Peak performance= 3.05TFops x 1,800 <» 5.43 FFlops Bandwidth = 150 Gb/sec

Memory capacity = (96+15 GB)x 1,800 = 196.9 T8 (Oct. 2016 - Mar. 2018 16 PB, 100GB/sec )
kBurst baffer =230TB, 200 GB/sec Daravwans ) Leurst bufer  =230TB, 250GB/sec COIME

= E{E# mfiniBand EDR/FDR

Laurel 2 (system 8)
/ e=pm s CS400 2320XT

Cinnamon 2 (System C)

B\ /==y C5400 4840X
(mell Xeon Eroadwell 8cores 2.1GKzx 2 /node (el Xeon Haswell 18cores 2.3GHz x 4 /nade
#noces =850 #i0des =16
#total cores = 36 cores x §5C =¥ 30,600cores #otal cores =72 cores x 16 =» 1,152 cores
Peak performance = 1.21 TFlops x 850 = 1.03 PFlcps Peak performance =265THops » 16 = £2.4 Trlops
\Memorv capacity =128 GRx 850 = 105.3 TR Y, \Menorv capacity =3TRx 16 92 4R0TR

=W {E8 Omni-Path

Camellia (SystemE)
/= XC30 with MIC J

(e Xeon Ivy Bridge 10ccres 2.5GHzx 1 /node
(ime) Xeon Phi KNC 60cores 1.053GHz, x 1 /node Storage
#nodes =482 D s
ataDirect
#otal cores = |10+6Dcores) x 432 =» 33,740 cores NETWORKS SFA1ZK
Peak performance= 1.21 TFlcps x 482 =» 0.5& PFloos Disk capacity =3.0PE
\ NMemory capacity = |32+85R)x 482 = ‘83 TR / Bandwidtn - 24 GB/sec

=38 {28 InfiniBand FDR/QDR
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XX ECMWVF: (3.8 Pflops) 27, 28111

3 MetOffice: |51 (7.0 Pflops), 46, 471 (2.8 Pflops)
52 Nuri, Miri (2.9 Pflops) 57, 581z

1A Prolix2, Beaufix (2.2 Pflops) 61, 62111

KX NOAA: Luna, Surge (1.6 Pflops) 80, 811/

of. [IRITRMAFTET: & L8 (0.99 Pflops) 18517
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Anomaly correlation of 500hPa height forecasts
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Fic. I. Evolution of forecast skill for the extratropical Northernand Southern
Hemispheres, January 1980-March 2010. Anomaly correlation coefficients of
3-, 5-, 7-, and 10-day ECMWF 500-mb height forecasts plotted as I12-month
running means. Shading shows differences in scores between hemispheres
at the forecast ranges indicated (adapted and extended from Simmons and

Hollingsworth 2002).

Shapiro et al. 2010
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Lag correlation between mean and spreac
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Enomoto et al. 2010
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