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Abstract

It is challenging work to predict weather and climate conditions of the future in advance.

Since ENIAC

was developed, weather and climate research areas have been taking advantage of the improvements in computer
hardware. High performance computers allows researchers to build high quality models that allow them to make
good predictions of what might happen in the future. Statistics on the high performance computers are one
of the major interest to not only manufacturers but also the users such as weather and climate researchers.
For this reason, the Top500 Supercomputer Sites Report has been being released twice a year since 1993 to
provide a reliable basis for tracking and detecting trends in high performance computing. Using the Top500
Report, a short review on the supercomputer trends in weather and climate research areas is provided in this

article.
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Origin3000, HP Superdome 52 SMPZ EFEL},
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=7} SMPE FAJSHE ZRA A A% Bt L o
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gtom FHAFE Ao AHEH= ZEAA = 9
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Hixo 3 HA A" 9] AAs F8 WCR
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2|3 A5 AlaEe BaRon, AxdAdes d
2 NEC HgA|2go] oAl |, vl Cray HEA|LH]
o] Al ¥, u]=r IBM R EA|AHo] 281, A& Hitachi®}
Fujitsu®] g A|Aag o] Z}7} 3t |4 1915 ZHA]6H3
o, o}S AAHE 199493} 19958.S Aelshi AlA
109} ¢to] Zgteloic.
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Fig. 1. Comparison of the total performance between all application areas and the weather and climate

research areas within Top500 report.
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Table 1. The fastest supercomputers in the weather and climate research areas within Top500 report.

Year 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

Nation Canada Canada Japan UK UK UK USA USA USA Japan  Japan Japan
N=1 NAVOC NAVOC NAVOC
Site AES AES JMA ECMWF UKMO UKMO EANO EANO  EANO ESC ESC  ESC
N=1 NEC NEC Hitachi Fujitsu  Cray Cray Cray IBM SP IBM SP NEC NEC NEC
System  SX-3 SX-3 S-3300 VPP700 T3E900 T3E900 T3E900 Power3 Powerd ES ES ES
Rmax

20 232 284 94.3 4303 552 675 1417 1417 35860 35860 35860

(Gflops)
Rank in
TOP500 7 15 27 10 3 5 8 5 9 1 1 3
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o7IE| Ao B2 FIF= 71X ek FAY] A
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WCR Zofof] S 2F Al&H"o] Z-8H 22 1999
Hoj] HPTiAFY] ACL-279 A|AH]o] u]=+ FSL/NOAA
(Forecast Systems Laboratory/National Oceanic and
Atmospheric Administration)o]] AdX] = HAEE Q1 H,
o|F 2= 27 njmto] WCR Zofofl F2LF AL
ge &8st Uk 20049 1Y 7|Eo 2 nl=9
WCR Zopof|A &-8E= AL op7|EA= 27
MPP&} S| AE 2 FRHH 4209 A5 82
oF 37TFlops, 8TFlopse|tt. 4 thAr 87= F u|=
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A Z2F MPP, =93 =2 F F5F MPP A|l28lS
-85t qiok ZFAeh Authe] Z9-ofl= 2004
T Top500 Hirxoll= FRAIZIA Zst 1t 2003
| =25 F5 WCR &0 &8 5= AJAgo] HE
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Fig. 2. Supercomputer trends in system architecture types based on installation counts.
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Fig. 3. Supercomputer trends in system architecture types based on Rmax.

Table 2. Comparison of processor architecture development ratio between all application areas and the weather
and climate research areas based on the number of processors.

Top500_ALL Top500_WCR
Proce'ssor Scalar Vector Total Scalar Vector Total
Architecture
1993. 11. 19,466 1,388 67,190 40 146 186
2004. 11. 399,197 9,432 408,629 23,238 613 29,370

1993 vs 2004 X 205 X 6.8 X 6.1 X 580.9 X 42 X 1579
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Fig. 4. Supercomputer trends in processor architecture based on installation counts.
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Fig. 5. Supercomputer trends in processor architecture based on Rmax.
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Fig. 6. Comparison of the total processor counts. Dashed lines are for the all application areas and solid lines are
for the weather/climate research area, respectively.
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Fig. 7. Comparison of the total available supercomputer power in the selected countries. The upper panel is for all
application areas and the lower panel is for weather and climate research areas, respectively.
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Fig. 8. Comparison of system architectures in eight countries within weather and climate research areas.
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Fig. 9. Comparison of processor architectures in eight countries within weather and climate research areas.
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