Current status of Earth Simulator project and
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The Scienceand Technology Agency of Japan has proposed aproject to promote studiesfor global
change prediction by an integrated three-in-one research and development approach: earth observation, basic
research, and computer smulation. Aspart of the project, an ultra-fast computer, the"Earth Smulator (ES)", with
asugtained speed of morethan 5 TFLOPSfor an atmospheric circulation code, isbeing devel oped. Current status
and preliminary results of the ES system are described. The most important application for the ES is an
atmosphere-ocean coupled modd. Current status of the modd development at the Frontier Research System for
Globa Changeis dso summarized.
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3) Parallel

Table 2 OCVP-ES

Table2 Resultson LIMPACK Benchmark test for single
OCVP-ES.
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Table 3 Resultson LIMPACK Benchmark test for 1 node.

N=1000
1CPU 2CPU 4CPU 8cPU
EP. | &R : & | 8B ot | 3B e [ SR ¢ o
(GAlops/CPU) |(Gllops] (%) | (Gflops)i (%) [(Gfops): (%) |(Gfops)i (%)
ShET Bl T3 8| 12 70 132 e0) e o
E3 Bl 76 83 136 Bh] M3 76 432 6B

P.P.. Peak performance
(§P.. Sustained perfamance
eff. . efficiency =SPJPP.

@
TFLOPS
NJR-SAGCM
AFES/5TF  AGCM for ES
T79L24 T159L24 T319L.24
PE Table 4
PE
T79L24 35%
100
T319L24
60%



250

CPU SX-5

Table 4 Results on red application Afes/'5TF for 1 node.

T79L24 lenal 1 %
Me. ol PE | Tims ad-iip| QFLCHRS wlT. Plafa. rabi WLEM
BTN 7T R0 TR | T
4 10 2848 LI P e = g47
E] 5,00 T.40 1,52 426 Laikis] a6
Ti5aL24 [mag] [E4] (%)
Mo, of PE|User Time| Seeed-up|] OFLOPS aff. Pora ratio| VLEM
. 202832 oo 388 )  emn3) - 1185
4 AE. 0 3.0 15,04 4732 014 (REE-]
= 245,28 .81 - =] a1 98,20 1171
1214124 [mac) %1 7]
Mo, of PE|lser Time| Sgeed-up| GFLOPS wff Para. ratio|  VLERM
1 1253 A8 1.0 1827 H0.83 = 1600
4 _#1§AR 2 1398 b waaie] %948 1633
-] G L] A7.GA SEAT %850 1402
8
3,000km IN 5
9 PN IN
IN 10 PN
12 Fig.7 9 PN
Fig.8 10 IN

Fig.8 Ingallation of IN cabinetsintheend of Oct. 2001

Fig.9

3,000km

50mx 65m

Ciartricige Tepe Library
stem

Processor Mode
(PH) Cabinels

Inercanneclion
Nabsork (M) Cabirels

Diouble Floor for [N
Cabies

Fig.9 Bird's-eyeview of the Earth Smulator system
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Fig.5 Digribution u-v velocity and seasurface height:.
(&) with rotated axis (b) without rotated axis
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Fig.9 Thedistribution of precipitation (mm/day).:
(8) summer season: averageduring JJA
(b) winter season: average during DJF
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