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PPrroocceessssoorr  CCoouunntt  SShhaarree  ((%%))  RRmmaaxx  ((GGFF))  RRppeeaakk  ((GGFF))  PPrroocceessssoorr  

Intel EM64T 
+AMD x86_64 

449 89.8 37195653 56467398 4983111 

Others 51 10.2 6477439 8187912 1489216 

Totals 500 100.00 4433667733009922 64655310 4672327 
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AArrcchhiitteeccttuurree  CCoouunntt  SShhaarree  ((%%))  RRmmaaxx  ((GGFF))  RRppeeaakk  ((GGFF))  PPrroocceessssoorr  

Cluster 414 82.8 25641314 40666452 3602852 

Constellations 2 0.4 94970 112947 17648 

MPP 84 16.8 17936809 23875912 2851827 

Totals 500 100.00 43673093 64655311 66447722332277 
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MMaacchhiinnee  SSiittee  VVeennddoorr  RRppeeaakk  ((GGFF))  RRmmaaxx  ((GGFF))  ##rraannkk  

TSUBAME2.0 Tokyo Inst. Tech.
 

HP+NVIDIA 2287630 1192000 4 

Xeon Cluster JAEA  Fujitsu 200080 191400 33 

Altix U. Tokyo
 

SGI 180019 161800 42 

ES2 (SX/9) JAMSTEC
 

NEC 131072 122400 54 

FX1 JAXA Fujitsu 121282 110600 59 

T2K-Todai U. Tokyo  Hitachi 138956 101741 70 

RICC RIKEN  Fujitsu 106042 97940 74 

T2K-Tsukuba U. Tsukuba
 

Appro 95385 77280 96 
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#20 at TOP500 on June 2008 (Linpack: 76.46 TFLOPS) 
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648 node (quad-core x 4socket / node) 
Opteron “Barcelona” B8000 CPU 
2.3GHz x 4FLOP/c x 4core x 4socket 
= 147.2 GFLOPS / node 
= 95.3 TFLOPS / system 
20.8 TB memory / system 

800 TB (physical 1PB) RAID-6 
Luster cluster file system 
Infiniband x 2 
Dual MDS and OSS config. 

 high reliability 

Computation node 70racks

File server (disk array only) 
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(A)2 
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Bridge 
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nForce 

3600 Bridge 

PCI-Express X16 

PCI-Express X8 

PCI-X 

PCI-X 

X16 

X8 

X4 

PCI-Express X16 

PCI-Express X8 

SAS 

X16 

X8 

X4 

2GB 667MHz DDR2 DIMM  x4 

2GB 667MHz DDR2 DIMM  x4 

2GB 667MHz DDR2 DIMM  x4 

2GB 667MHz DDR2 DIMM  x4 

Mellanox MHGH28-XTC ConnectX HCA  x2 
(1.2!s MPI Latency, 4X DDR 20Gb/s)  

Mellanox MHGH28-XTC ConnectX HCA  x2 
(1.2!s MPI Latency, 4X DDR 20Gb/s)  

O6h6:\E6Q&Rb__L&b&R->E:T& BE=-!>77
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L1 SWs 

Nodes 

L2 SWs 

L3 SWs 

Full bi-sectional FAT-tree Network 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 

1 2 3 4 5 6 7 8 9 10 11 12 

1 2 3 4 5 6 7 8 9 10 11 12 

:  #Node with 4 Links n 

:  #24ports IB Switch n 

Detail View for one network unit 

x 20 network units 

# switches 
=616 

all 24-port
#IB cable 8554 
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,5P;U=7&G5Q7?&E6Q&67=Z5>^&
"! Compute nodes (CPUs): > 80,000 

"! Number of cores:  > 640,000 

"! Peak performance:  > 10PFLOPS 
"! Memory:  > 1PB (16GB/node)

"! Logical 3-dimensional torus network 
"! Peak bandwidth:  5GB/s x 2 for each 

direction of logical 3-dimensional 
torus network 

"! bi-section bandwidth:  > 30TB/s

SPARC64TM VIIIfx 

Courtesy of FUJITSU Ltd. 

Compute node 

Logical 3-dimensional torus network 
for programming  

,#Y&B7E=U>7?&'BUp:=?U&/#.L,0R!A&mOOOeb+

•! 3&85>7?&
•! 4&/OA_&5;7>E[56&8:>8U:=

–! 4&AUT[;TF&q&EQQ&r5E[6X-;5:6=&5;7>E[56?&'/#&5>&_#+&E>7&7b78U=7Q&:6&567&/OA_&
:6?=>U8[56&

•! 4$0&B#&>7X:?=7>?&'Q5U\T7&;>78:?:56+&

•! /9E>7Q&$AS&C4&,E897&'(%ZEF+
–! @E>QZE>7&\E>>:7>&
–! #>7e7=89&:6?=>U8[56&
–! /5sZE>7&856=>5TTE\T7&8E897&

-&&/78=5>7Q&8E897&

•! #7>e5>PE687&
–! (0DBC"#/V85>7K&(43DBC"#/V,#Y

Reference:   SPARC64TM VIIIfx Extensions 
http://img.jp.fujitsu.com/downloads/jp/jhpc/sparc64viiifx-extensions.pdf

45nm CMOS process, 2GHz 
22.7mm x 22.6mm 
760 M transisters
58W at 30  by water cooling)

16GF/core(2*4*2G) 



 

#95=5&5e&;>5=5-=F;7&?F?=7P&
•! #>5=5=F;7&?F?=7P&9E?&\776&\U:T=]&

–!/7<7>ET&?F?=7P&\5E>Q?&E>7&85P;:T7Q&E6Q&?7=&:6=5&E&8E\:67=?]&

Courtesy of FUJITSU Ltd. 

LSI for 
interconnect 

System Board 
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AICS building at Kobe

(courtesy of RIKEN AICS)  

Computer 
building 

Substation Supply 
Chillers 

Research 
Building 

(courtesy of RIKEN AICS)
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Systems C : M : N = GFLOPS : GB/s : GB/s C : M : N (M = 1.0) 

CP-PACS 0.3  1.2 0.3 0.25 1 0.25 

Earth Simulator 64 256 12.5 0.25 1 0.05 

PACS-CS 5.6 6.4 0.75 0.90 1 0.1 

T2K-Tsukuba 147.2 42.7 8 3.50 1 0.2 

C N

4Byte/FLOP” 
C:M = 0.25:1) 

a,_&'aUE6=UP&,9>5P5&_F6EP:8?+&
•! oa,_-PUT=d&\7689PE>^&85>7&7`UE[56&

dim. computation load store B/flops 

t 168(x), 120(+) 
= 288 flop 

21*2 complex 
= 672B 

12 complex 
= 192B 

3.00 

z 144(x), 192(+) 
= 336 flop 

21*2+12 complex 
= 864B 

12 complex 
= 192B 

3.14 

y 144(x), 192(+) 
= 336 flop 

21*2+12 complex 
= 864B 

12 complex 
= 192B 

3.14 

x 144(x), 192(+) 
= 336 flop 

21*2+12 complex 
= 864B 

12 complex 
= 192B 

3.14 

clover 288(x), 312(+) 
= 600 flop 

21*2+12 complex 
= 864B 

12 complex 
= 192B 

1.76 

43 

5088B / 1896flop = 2.68 Byte/flop  
 CPU

(by Prof. Ishikawa @ Hiroshima U.) 
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