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The T2K Open Supercomputer Alliance

http://www.open-supercomputer.org/

University of Tokyo

# nodes = 952 Rpeak = 140.1TFlops Memory = 31TB

storage

1PB; 15GB/s

full-bisection interconnection far . e
128nodes = 640GB/s
256nodes = 640GB/s

S6nodes = 140GB/s

uy s (9

full-bisection interconnection for

512nodes = 2.56TB/s

Tsukuba: Appro-Cray
Tokyo:  Hitachi
Kyoyo: Fujitsu

University of Tsukuba

# nodes = 648 Rpeak = 95.4TFlops Memory = 20TB

storage

9607TB; 14GBfs

full-bisection interconnection

5.1TBfsec

Kyoto University

# nodes = 416 Rpeak = 61.2TFlops Memory = 13TB

fat-node subsystem

# nodes = 7 # coresfnode = 128
Rpeak = B.98TFlops memory = JTB

full-bisection interconnection

3.3TB/s

storage

883TB; 16GB/s
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The T2K Open Supercomputer Alliance

http://www.open-supercomputer.org/

Opteron 8350 Barcelona Inter-Node Link Performance
Rpeak = 36.8GFlops » Aggregate BW = 5 or 8GB/s
» MPI Performance

- Aggregate BW = 4GB/s

I P § § - Rlatency < 8.5us
Link Bundle

Per-Node Performance
* Rpeak = 147GFlops
* Memory

= Capacity = 32GB

- Aggregate BW = 42 .6GB/fs
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« BT I r—arTIEINIZEDHEREIZH AL

— ENE, ARITMNVERDFE E—IHBEDGCO%IEE
« AFES on the Earth Simulator(Old) : 26 TFLOPS(E—2 {481 65%)

- AREZERE
+ GeoFEM on the Earth Simulator (512/—F) (Old) : 10 TFLOPS (30%)
¢ ANT—HTIEINIFERLLY:5%~10%
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@Eﬂﬂ Projected Performance Development
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« PFLOPS: Peta (=10"°) Floating OPerations per Sec.
« Exa-FLOPS (=1078) will be attained in 2019
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RIKEN Advanced Institute for

1 Computational Science (AICS)

Japan

National Supercomputing

2 Center in Tianjin
China

DOE/SC/Oak Ridge National

3 Laboratory
United States

National Supercomputing

4 Centre in Shenzhen (NSCS)

China

Computer/Year Vendor

K computer, SPARCG64 VIlIfx 2.0GHz, Tofu
interconnect / 2011 Fuijitsu

Tianhe-1A - NUDT TH MPP, X5670 2.93Ghz 6C,
NVIDIA GPU, FT-1000 8C /2010 NUDT

Jaguar - Cray XT5-HE Opteron 6-core 2.6 GHz / 2009
Cray Inc.

Nebulae - Dawning TC3600 Blade, Intel X5650,
NVidia Tesla C2050 GPU / 2010 Dawning

GSIC Center, Tokyo Institute of TSUBAME 2.0 - HP ProLiant SL390s G7 Xeon 6C

5 Technology
Japan

DOE/NNSA/LANL/SNL
United States
NASA/Ames Research

X5670, Nvidia GPU, Linux/Windows /
2010 NEC/HP
Cielo - Cray XE6 8-core 2.4 GHz /
2011 Cray Inc.
Pleiades - SGI Altix ICE 8200EX/8400EX, Xeon HT

7 Center/NAS

United States
DOE/SC/LBNL/NERSC

United States
Commissariat a I'Energie

9 Atomique (CEA)
France

DOE/NNSA/LANL
United States

QC 3.0/Xeon 5570/5670 2.93 Ghz, Infiniband / 2011
SGl

Hopper - Cray XE6 12-core 2.1 GHz / 2010
Cray Inc.

Tera-100 - Bull bullx super-node S6010/S6030 / 2010
Bull SA

Roadrunner - BladeCenter QS22/LS21 Cluster,
PowerXCell 8i 3.2 Ghz / Opteron DC 1.8 GHz, Voltaire

Infiniband / 2009 IBM

R __:EMEE (TFLOPS)
Roo: E—71ERE (TFLOPS)

186368

224162

120640

73278

142272

111104

153408

138368

122400

o)
—
o0
>
o
S

2566.00

1759.00

1271.00

1192.00

1110.00

1088.00

1054.00

1050.00

1042.00

4701.00

2331.00

2984.30

2287.63

1365.81

1315.33

1288.63

1254.55

1375.78

Power

9898.56

4040.00

6950.60

2580.00

1398.61

3980.00

4102.00

2910.00

4590.00

2345.50

http://www.top500.org/
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T2KA—F R /8ay A, 2K, JmE)

University of Tokyo

# nodes = 952 Rpeak = 140.1TFlops Memory = 31TB
ocket #0: Memo Socket #1: Memory

storage
1PE; 15GBE/s

_ Myrinet
Bridge
Myrinet

L1 L1 {11

Core|Core|Core|Core Core|Core|Core|Core
full-bisection interconnection far '
128nodes = 640GE/s 1l 1‘
256nodes = 640GE/s
S6nodes = 140GB/s r
Core|Core|Core|Core Core|Core|Core|Core

L1 L1 | L1 L

full-bisection interconnection for ocket # Syl Socket #3: Memory

512nodes = 2.56TB/s

Kyoto University
University of Tsukuba # nodes = 416 Rpeak = 61.2TFlops Memory = 13TB

# nodes = 648 Rpeak = 95.4TFlops Memory = 20T8

fat-node subsystem
# nodes = 7 # coresfnode = 128
Rpeak = B.98TFlops memory = 7TB

storage

960TB; 14GB/s

full-bisection interconnection

3.3TB/s

full-bisection interconnection
5.1TBfsec
storage
883TB; 16GB/s
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- FHMEFICE TANKGNEERAER/\—FV7 :MD, TERER
EE
— ARMNIDA—T R
« MDGRAPE
— MD (Molecular Dynamics) B F D GRAPE

— MDGRAPEZEE NS AAMAccelerator KOHIZ{ERTAHZ¢EL
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54



Introduction

R R TS AR ER 2B

« OT7DHRESSERI0ERTENIIEE LS

. BHERE

— Exascale (20194tE) f=£2GW (B X 1£2,000{E H

\1

— INZ100MWRiEITHIZ D= DT R FHT WL E

e WILFO7IE, A=—2O71L
o« AE—4EEDIET
— GPGPU: UL\ AEY IR
- HERIFESND, JOFSI T ORES

o REIGAT
. H[E
— Exaslcale: [{E IFREDIT7

55



3A4o070twyY DR
CPUTERE, AEU/NURIED Xy T

ting bhandwidth == HUGE EBOTTLEHECK
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1868 | CFU Speed —— -
- DRAM Speed — .
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Fer-formance

A.1
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TYear
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BRATHN JL/N—DTERE : = R TR RE

ICCG;%, T2K-SR11000 1/—Fk: AFEU/N\VFIEHZIK

Hitachi SR11000/J2 T2K/Tokyo
Power 5+ 2.3GHz x 16 Opteron 2.3GHz x 16
147.2 GFLOPS/node 147.2 GFLOPS/node
100 GB/s for STREAM/Triad 20 GB/s for STREAM/Triad
L3 cache: 18MB/core L3 cache: 0.5MB/core
20.0 20.0
i i O Flat MPI.
~ ~ 0O HB 4x4
S 15.0 m S 15.0 A HB 8x2
2 i = i & HB 16x1
& i . ! ’ ‘ « O
S 100 ] . S 100 —
S i T Y 0
S om ® Flat MPI. E BB
T 50 mHB 4x4 — T 50 [© 8
o A HB 8x2 = [ &
i & HB 16x1 _ 98 Boaoo
0.0 - L 0.0
1.E+04 1.E+05 1.E+06 1.E+07 1.E+04 1.E+05 1.E+06 1.E+07

DOF DOF
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1868 | CFU Speed —— -
- DRAM Speed — .
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1975 1986 1985 1998 1995 266868 26685 26148

TYear
http://www.streambench.org/
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CPU
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Vector
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do 1= 1, N
A(i)= B(1) + C(1)
enddo
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Earth Simulator:

40 % of peak
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