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Voltaire ISR9288 Infiniband %8
10Gbps x2 ~1310+50 Portg¥t
~13.5Terabits/s

(3Thits bisection

Sun/AMDE 4 REETE VS X 4H
(Opteron Dual core 8-Way)
10480core/655/—K

4 77 No.1, 5 No.7 50.4TeraFI.ops
% 38.18Teraflops OS(F 1K) Linux

A (*ﬁnﬂﬂ Solaris, Windows
(Top500&+AHE) RSP L

200656 A IR

10Gbps+#+&B 1
ykI—o

500GB
48disks
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Lustre 77/ LY AT Ls SIMD accelerator
>400Gbps 360 boards,

35 TeraFlops
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JUEHE BB )
Integer
Workload' 1o

Accelerator Global COE
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27-29th TOP5007 U7 RER /8Oy
(4E0ER B A RIR)

NEC/Sun/ClearSpeed/Voltaire TSUBAME, a Sun x4600 node cluster, at
the GSIC Center, ToKyo Institute of Technology, Japan

is ranked

No. 1 in Asia

among the World’ sTOPsoo Supercompu Y
with 47.38 TFlop/s LinpaciPe
on the TOP5o0 List published at the SCo6 Conference

A St oV o RN 4 i ) e e, o
e R oo s AN J

Congratulations from the TOP500 Edito

o Wes o Lo
Hans Mever Erich Strohmaier 'lack;lgurégmra.

University of Mannheim NERSC/Berkeley Lab Mlﬁ@ib}nﬁennesse 4
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Bl Tok yo Institute of Technology
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TSUBAME D i
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(Unix Magazine, 20“-“%%;:35)

E:th 0D ii; bt o e s
.. The Wall Street Journal,

BiZ. 88, HRARE

Tokyo Tech’s TSUBAME computer cluster is the fastest computer in Asia

Nature $5 &£ L&

HRCUIHSHE

=B,

P mT kDL ARILELTDTSUBAME:
RKETHLIABIENZ VLR

E ﬂil’a‘l100#&$UwWﬂwmﬁ:‘J%‘(*ﬂiliﬁE'cao#:&Q
- KEISHEDIROEKREET
- DoE, DoD, NSF, NASA, CNRS(Z52R), Dt 3—RI5R
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The Leading Source for Global News and Information Covering the Ecosystem of High
Productivity Computing / November 26, 2007

Home Page | Free Subscription | Advertising | About
HPCwire

Breaking News:

Argonne, Virginia Tech Win Storage Challenge
Competition

BLACKSBURG., Va., Nov. 26 -- A team of researchers led by Pavan Balaji of Argonne National Laboratory and Wu Feng
of V g[@ia Tech won an international competition for the most effective approach in using large-scale storage for high

performance computing. The award was presented Nov. 15 at SC07, the world's premier conference on high performance
computing and networking.

Using a novel software framework for distributed IO called ParaMEDIC, the team of researchers from Argonne National
Laboratory, Virginia Tech, and North Carolina State University searched the sequences of all completed microbial genomes
against each other. The aim was twofold: to discover missing genes and to speed future searches by generating a complete
genome similarity tree. The ParaMEDIC software framework used a semantics-based approach to create a metadata
representation that was four orders of magnitude smaller than the actual output data.

"Using ParaMEDIC, the entire genome similarity tree, corresponding to a petabyte of data, can fit into a 4-gigabyte iPod
nano." said Balaji.

This entire task required many millions of CPU-hours of computational capability and generated a petabyte of uncompressed
output. Since not many supercomputer centers provide both the computational and storage resources required for this task
simultaneously, the research team relied on a worldwide supercomputer that aggregated the compute resources from various
YA ERT TR O S TSUBAME storage resources at the Tokyo Institute of Technology in JapanRetingams|
support from Sun Microsystems. The largest portion of the compute cycles were provided by Virginia Tech's System X 9
& z R ARk
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7 F &1 1FHClearSpeedisk

(2007411R8)
Advance™ Dual €5X600 PCI-XEHN

PCI-X accelerator boards with peak

performance of 96GFlops

- CSX600 SIMD proc x 2 + 16B DRAM on boar'd

- 0.5GFlops PE x 96 per processo( @ rare/
- 8" single-slot PCI-X b e i B L

- 25W / board ' :

+ 9 TIC TSUBAME'CIQ:655
/—FH3608EfmL TLV=HY, & s4~806FLops / node.

—, SEIFIEXE/— hi'c YLaRBER . HBE N
TR FBHE 1300W (x4600 Opteron)
(D72 U%FEEH%E’J( FZEAY) vs.

25W (ClearSpeed)

ClearSpeed#liak(= & A £HEM] L

56.43TF(30t",#16)

0 47.38TF(28!#9 ] Relative speed (No Acc=1)
50 38.18TF(27t#7) T o
§ 40 ~ g 12
E & 1
5 30 008
3 T 06
& % & 04

10 0.2

0 || 0

60 350 648
60 350 648

Number of nodes
Number of nodes

ll Full Acc O Half Acc B No Acc ‘

|m Full Acc O Half Acc B No Acc |

« 47.38TF with 648 nodes and 360 Accelerators for the 28t
Top500 (48.88TF for the 29 Topb500, #14)

— +24 % improvement over No Acc (38.18TF)

— +25.5GFlops per accelerator

— Matrix size N=1148160 (It was 1334160 in No Acc)

— 5.9hours
«  With new DGEMM&648 cards, 56.43TF (16 on the 30" Top500)
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Dec. 2006-Aug.2007 (#Jobs)

1400 AN —4
« 797,886 Jobs (~3270

dai ly) TSUBAME Jobs
« 597,438 serial JObS
(74 80/0) 500000 —
. 121108 <z8p jobs | |1:]
(1520/0) 90°/° 200000 :
+ 129,398 ISV Application gim i
Jobs (16.2%) T e
« However, >32p jobs Coexistence of ease-of-use in both
account for 2/3 of - short duration parameter survey
lative CPU - large scale MPT
cumuiarive usage FRBEYDSITERS
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=> TSUBAME 1.5 260-600TeraFlops @ 4Q2008
=> Sustained Petaflop @ 3Q2010-1Q2011
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on In the Supercomputing Landscape,

Petaflops class is already here... in early 2008

= i

Other Petaflops 2008/2009
- LANL/IBM "Roadrunner”
i - JICS/Cray(?) (NSF Track 2)
- ORNL/Cray
- ANL/IBM BG/P
- EU Machines (Julich...)

= | T

2008 LLNL/IBM "BlueGene/P"
~300,000 PPC Cores, ~1PFlops
~72 racks, ~400m2 floorspace
~3MW Power, copper cabling

2008Q1 TACC/Sun “Ranger” > 10 Petaflops

~52,600 "Barcelona” Opteron > million cores

CPU Cor'eks, ~5OOTFIo]|3|s > 10s Petabytes

~100 racks, ~300m2 floorspace

2 AMW Power. 1.4km T8 cx4 planned for 2011-2012
copper cabling in the US, Japan, (EV),
2 Petabytes HDD (other APAC)

* 2010 TSUBAME 2.0 &
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TSUBAMEDE AMEEIZENTLBM, .,
SHI0EL ED R ENBE

Peak Peak  \Watts/
Machine CPU Cores Watts GELOPS 3/\\;](_1?:5 cPU
TSUBAME(Opteron) 10480 800,000 50400 63! 76.336
TSUBAME(w/ClearSpeed) 11,200 810000 103000 12716 72.321
Earth Simulator 5120 6000000 40000 67 1171.9
ASCI Purple (LLNL) 12240 6,000,000 77,824 12971 :'3:490.2
AIST Supercluster 3188 522240 14400 27574 16381
LLNL B6/L (rack) 2048 25000 57344 229.38 512207
Next Gen BG/P (rack) 4096 30000 16384 546.13:,5: 7.3242
TSUBAME Next Gen 40000 800,000 20000000 2500, 20

(2010)
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