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新規開発



2.4 Petaflops, 1408 nodes
~50 compute racks + 6 switch racks

Two Rooms, Total 160m2

1.4MW (Max, Linpack), 0.48MW (Idle)  

Tsubame2.0



2010年11月Top500, Green500において
TSUBAME2.0上位入賞

• 省エネ性能958MFlops/W⇒世界2位!!
– Greenest Production Supercomputer in the 

World賞獲得!!

• 演算性能1.192PFlops ⇒ 世界4位!!
– 日本のスパコンで10位以内は4年ぶり，5位

以内は5年ぶり



TSUBAMEの自動ピークシフト&節電運用

7/1～7/24
再ピークシフト
7/25～9/22
フル運転＋緊急ピーク削減



NextGen Weather Prediction on Tsubame2 
[Aoki SC10]

Meso-scale Atmosphere Model:  
Cloud Resolving Non-hydrostatic model

[Shimokawabe et. al. SC10 BSP Finalist] 

ex. WRF(Weather Research and Forecast)

Collaboration:  Japan 
Meteorological Agency

Typhoon ~ 1000km

1~ 10km
Tornado, 
Down burst,
Heavy Rain

Overlapping
Non-overlapping

CPU

6956 x 6052 x 48
528 (22 x 24) GPUs

Overlapping
Non-overlapping

TSUBAME 2.0 : 145 Tflops
@4000 GPUs World Record !!!

WSM5 (WRF Single Moment 5-tracer) Microphysics*
Represents condensation, precipitation and thermodynamic effects of latent 
heat release
1 % of lines of code, 25 % of elapsed time
⇒ 20 x boost in microphysics   (1.2 - 1.3 x overall improvement）

ASUCA : full GPU Implementation
developed by Japan Meteorological Agency 
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ASUCA Typhoon Simulation
500m 水平格子解像度 4792×4696×48
(現気象庁予報の1000倍)

ASUCA Typhoon Simulation
500m 水平格子解像度 4792×4696×48
(現気象庁予報の1000倍)

気象庁の現行予報
5km 水平格子解像度
(雲の正確なシミュは困難)

気象庁の現行予報
5km 水平格子解像度
(雲の正確なシミュは困難)



Example Grand Challenge, Petascale
Applications on TSUBAME2.0 early 2011 (~10 apps)

PetaFLOPS Phase-Field 
Simulation (Aoki)

PetaFLOPS Phase-Field 
Simulation (Aoki)

Metal dendritic solidification is simulated

Dendritic growth in the 
binary alloy solidification

Time integration of Phase-field    

Time integration of solute concentration

Mobility
Interface anisotropy

Diffusion coeff. in 
solid and liquid

Phase-field Model:

1.017 PFlops in SP
using 4,000 GPUs

GPU(SP)

GPU(DP)

Entropy of fusion
Undercooling

(Mesh:768×1632×3264)

Turbulance Simulation 
using FMM (Yasuoka)
Turbulance Simulation 
using FMM (Yasuoka)

Breakdown of exec time

Efficiency in weak scaling
(4x106 particles per proc)

0.5PFlops with 2,048GPUs

Vortex method 
with fast multipole 
method (FMM) is 
used

Q criteria in isotropic 
turbulence

BLASTX  for Millions of 
DNAseq (Akiyama)

BLASTX  for Millions of 
DNAseq (Akiyama)

Metagenome 
Analysis 
for Bacteria in Soil

Data: 224million 
DNA reads(75b) /set

Pre-filtering:  
reduces to 71million 

reads
BLASTX: 71million DNA vs. 

nr-aa DB (4.2G)

GHOSTM
60.6 Million/hour 
with 2,520 GPUs

GHOSTM is our 
original CUDA  app 
almost compatible to 
BLASTX.

BLASTX
24.4 Million/hour
with 16008 CPU 
cores

Multiphysics Biofluidics 
Simulation (Bernaschi )
Multiphysics Biofluidics 
Simulation (Bernaschi )

Simulation of blood flows that 
accounts for from red blood cells to 
endothelial stress

Fluid: blood plasma

Lattice 
Boltzmann(LB)

Multiphyics simulation with MUPHY software

Body: RBC

Extended MD

Red blood cells as
ellipsoidal particles

0.6PFlops with 4,000GPUs
450M RBCs are simulated

Access
pattern

SC11 Gordon Bell Finalist  
+ Tech Paper, fastest 

Stencil ever

SC11 Gordon Bell Finalist 
Fastest LBM ever?

x3 faster than 1PF BG/P

Can cope next gen
Giga Sequencers

Fastest FMM ever?
Can hit 1PF w/ 

4000 GPUs
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