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H 458 ik English version

Full = 10'15"
Medium = 7'30" ||
Short = 6'50"
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+ Sun SPARC WSD OS5 R4S
- Sun SuperSparc ~50MHz,
1+1+2+2+4+4 =14 Processors
- Switched 10Base-T + Myrinet
- Solaris + MPI + Ninf backend

- E—914%8E 0.7GFLOPS
( TSUBAMEODI/IOEI/J_F)
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TOP500 Nov. 12, 2002

e« Nov. 2002 TIE68{L

e 760.1 GigaFlops
Fa—=2T5NDH
Prestolll[&Self-made
TIX3{I

o RIDIVAL TIEE
HLREELHO

\&.CERTEFEC,BTF

Self-made Presto 111 A thion

GSIC Center, Tokyo Institute of Technology

is ranked

No. 68

among the worlds TOP500 Supercomputers with

TOP500 list published at the SC2ooz Conference in Baltimore, Maryland, USA, November 12, 2002

Congratulations from The TOP500 Editors

N/t

Horst Simon
NERRSC/Berkeloy L

i %u\ b

Erich Strohmaler Jack Donnm
Un|vorsltv af Termesm
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Titech Grid(2002/3-2006/3)
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Titech Grid(2002/3-2006/3)
EIRBEX _ F_ Tz —l

» 1300 processors, 2.5 TFlops,
>15 S5 R4AZ and 4R/\aY

Super NEC Express
TITANET 5800 Series

24-processor Satellite Systems @ |~ | | g2 I=] & (1-4Gbps) Blade Servers
KSRG (X 12V AT L =) =118
&R
[ZZ | e
=,; FrAZ
Grid-wide Single System [i; ]
Image via Grid == (256 processers) x 2 systems Super SINET
idd : Globus, Ninf- in i i her
Q' Cor?(\jl\cl)arl‘fel\IWSO, US n in just 5 cabinets (10 Gbps MOE National

Backbone Network)
to other Grids

11
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Titech Grid(2002/3-2006/3)

KL (10 nodes) 93 HITE (5 nodes)

CPU:PentiumIII 1400MHz x2,
Mem:512MB,0S:Linux2.419, | 941Mbps 330us | ..
Network: 100 Base-T &

<, FeoEs... N

MPT :mpich-1.2.5 0\ e j(
HETH LA \ IPLET -

C(F%) S . . ‘I

5 . =smu {f § e ;’ T
! - (SR ’ A Fr i 2R A
e '\‘ “.:,'." ¥ L] ‘," ) X g .:\ \ 2 & "1
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} \—'\ Llel=s > X
........ G s i
. A\alllgg) 94.0Mbps 770us | % g
s’ o e ] ) e —
A / .i'[  —] ‘ L= | -:r'-l‘:‘lg—)g‘h B E:\', R
V?s‘ S I 5. l_?jl!‘ m % | %R E K &R @ Er4259
RE LRt BET AL F—EE

R I § S 0 L — =

“‘-'_,-“ n i o HIE T 2 AEH

Wen= it 90.3Mbps 50us A A
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Canon €asy-WebPrint ~
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@j http://yaren.cc titech.ac.jp/F=month&s=descend Mgd

” | Google ~
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Tokyo Institute of Technology Grid >

Tokyo Institute of Technology Grid (2 sources) g vier)

CPUs Total: 1229
Hosts up: 490

Hosts down: 4

Avg Load (15,5, 1m)
1%, 73%,75%
Localtime:
2006-01-21 14:32

TITech Grid gree view)
CPUs Total: 907
Hosts up: 329
Hosts down: 2

Avg Load (15,5, 1m)
84%, 85%, 86%

Localtime:

2006-01-21 14:32
COE Gnad gree view)
CPUs Total: 3
Hosts up: 161
Hosts down: 2

Avg Load (15,5, 1m)
37%, 1%, 47%

Localtime:
2006-01-21 14:32

Load/Procs

Last

Tokyo Institute of Technology Grid Load last month

Sorted | descending v

stitute of Techn

Foi

1.0k

e

0.5k

0.0

week 52

O 1-min Load [@ Nodes

W crus M Running Processes

Week 52
Memary Used W Mem:

Load/Procs

TITech Grid Load last month

Memory Buffered M Memory

TITech Grid

-

of

o

Week 52

O 1-min Load [ Nodes

= 400 G

Elw

o8

a8

& =eo0c
0

week 03 Week 52
@ Menory Used W Mem:

[ cPus M Running Processes

4
Z

Load/Procs

COE Grid Load last month

O Memory Buffered M Memory

COE Grid Mdg

1001034

400 fr
l:

=ty

200

Bytes

4341130 1301 ¢

!

o

Week 52

O 1-min Load [ Nodes

week 03
W cPus M Running Processes

B Memory Used W Men

Snapshot of the Tokyo Institute of Technology Grid | Legend

O Memory Buffered Memory

COE

CPUs Total: 129
Hosts up: 65
Hosts down: 0

Avg Load (15,5, 1m):
97%, 98%, 99%

Localtime:
2006-01-21 14:46

GSIC center ign002 iphysical view)
CPUs Total: 245 GSIC center tgn002 Load last month
Hosts up: 123 ‘ 7 T T :
Hosts down: 2 o 1 S
osts Gown 2 200 Loy '3 E
= i
Avg Load (15, 5, 1rm) 3 00 E
92%, 94%, 90% 2 5
Localtime: Week 52 Week 01 Week 02 Week 03
2006-01-21 14:46 O 1-min Load [@ Nodes M CPUs M Running Processes
GSIC center ign004 iphysical view)
CPUs Total: 128 GSIC center tgn004 Load last month
Hosts up: 64 - - &
Hosts down: 0 g 100 AT ! e ]’ E
£ .
Avg Load (15, 5, 1m): § 5
80%, 83%, 89% = o
Localtime: Week 52 week 01 Week 02 Week 03
2006-01-21 14:46 O 1-min Load [@ Nodes [ cPus [ Running Processes
GSIC SGI Origin2000 app iphysicalview)
CPUs Total: 128 GSIC SGI Origin2000 app Load last month
Hosts up: 1 - #
Hosts down: 0 g 100 f v o J- B
£ y Ay g e p
Avg Load (15, 5, 1rm) H \ E
59%, 57%, 57% 2 o
Localtime: Week 52 Week 01 Week 02 Week 03
2006-01-21 14:46 O 1-min Load [ Nodes [ CPUs M Running Processes
GSIC satellite tgn016 (physicalview)
CPUs Total: 23 GSIC satellite tgn016 Load last month S
Hosts up: 12 f &
Hosts down: 0 g e T8 e ok 4 S ] o E
£ ) 2
£ 10 =
Avg Load (15, 5, 1m): § ]
44%, 45%, 46% = 5
Localtime: Week 52 Week 01 Week 02 Week 03

2006-01-21 14:46

GSIC center tgn003 Load last month

Load/Procs

o
Week 52 week 01 Week 02

O 1-min Load [ Nodes [ CPUs [ Running Processes

Week 03

GSIC center tgn003 Memory last month

300G

20 G

Bytes

10 G

o

M Memory Used

O Memory Buffered M Memory Swapped [ Total In-Core Memory

Week 02 Week 03

@ Memory Cached

GSIC center tgn002 Memory last month

Bytes

@ Memory Used

O Memory Buffered M Memory Swapped [ Total In-Core Memory

Week 02 week 03

@ Memory Cached

GSIC center tgn004 Memory last month

306 T

20 G

Bytes

10 G
o

W Memory Used

O Memory Buffered M Memory Swapped [ Total In-Core Memory

week 02 Week 03

@ Memory Cached

GSIC SGI Origin2000 app Memory last month

100 G

Bytes

o

M Memory Used

O Memory Buffered M Memory Swapped [ Total In-Core Memory

—
Week 02 week 03

@ Memory Cached

O 1-min Load [@ Nodes [ CPUs [ Running Processes

GSIC satellite tgn016 Memory last month

Bytes

@ Memory Used

Week 02 Week 03

@ Memory Cached

I

P &
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~"200~300 users, 24/7 psage
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o 'hADS— ATV IETAATGDR/NTY |OWIL

« = 14HE 64bit x86 E#i< /L FIF7CPU (Dual Core
Opteron) M FE

o [EEIRYEARAME-INT/FPETEEE-ZARAMNTF—I -
=15 %8

o REIMEXETETAERFI: BN DIEHEE S

e Best applications & software availability: OS

(Linux/Solaris/Windows),
languages/compilers/programming tools, libraries, Grid

tools, all ISV Applications
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Hybrid Architecture: General-Purpose Scalar
+ SIMD Vector Acceleration w/ ClearSpeed
CSX600

35 Teraflops peak @ 90 KW
PBi KRR - S ER - ESEEAN Y

— All Disk Storage Architecture (no tapes), 1.1Petabyte
— Overall HW data loss: once / 1000 years
— High bandwidth NAS 1/0: ~60GBytes/s Livermore Benchmark

— Unified Storage and Cluster interconnect: low cost, high bandwidth,
unified storage view from all nodes w/o special I/0O nodes or SW

$18E NSUGKRE /LRI L
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TSUBAME® B A& Rk

Sun Fire X4600 Total

655 nodes, 85TFlops
5,240CPU10,480Cores

50TFlops(peak) (Peak)

H:" ClearSpeed Advance Accelerator Board

Super
Titanet / 24 G bps

&

10Gbps InfiniBand
2,304 ports

‘\\ NN

Sun Fire X4500

NEC iStorage S1800AT

\\\\f /
42 nodes, 1PB disk storage 0.1 PB RAIDG6
F18[E NSUGHRR /L URT L
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SunFire X4600
Galaxy 4

Enterprise-Class Data Center

\>
2
v}

O

S u S E Opteron

N—Fozx7

Type-A(639nodes)
CPU : 8Y%4 k800 ')—XAMD Opteron 2.4GHz

u \ L el
e =1 . AE!) : 32GB (32x DIMM REwk)
modules (8 -total) 1 “%/ 0S : SuSE Enterprise Linux 9 SP3

Dual-Core Available CPU Module

Type-B(16nodes)
CPU :8Y%yk800 <!)—XAMD Opteron 2.6GHz
6 PCI-Express slots
- 4 — x8-lane slots )(:EU : 64GB (32X DIMM XD“JI‘)
“2-xddaneslots g - SUSE Enterprise Linux 9 SP3
EEAEBE (21478
2 PCI-X slots o
(133MHz/64-bit) é‘%t—ﬁ‘l‘iﬁ% : 504 TFIOpS

Redundant,
hot-plug fans

24" deep



%3 Mg o R INDY
ClearSpeed Advance
Accelerator Board

W/ \—k9x7

- KHEEH25W

- CSX600 processor 2{EE % (& &t iHE —296GFLOPS)
-1IEEE 7547 = 64bit;F 87N 8K rm B o s

133MHz PCI-X FRARA 2 B—T (R
-FUR—RAEYEEE &KX 4GB

-RNEFAE NS 200 Gbytes/s

- IR—K AT B 1S : 6.4Gbyte/s

| ik dd

s RRAUE =R T S54T3) D TRt

NEESATSYRRIEDT T ) r—23a VTR 7 TH
ClearSpeed ‘s Software Development Kit (SDK)IZ&>T

A7

)

y d
Instruction Ciata

| Cache Cache
I — : “_ . e ~ N e
Proc'e-ﬁgr__— .~ Mono Execution Unit \ CSXGOO;I_\ }* ﬂm:\ (\éﬁé - tb\ EJ' HE
Cére Instruction Fetch "WEmm AI;U
I DE';c?de Reg File | 9 -
Is.s;;.va | - Load'Store . 77) J b— /3 ./

- 52 4E 3L - BLAS, LAPACK
- INMASTal—2 3> - AMBER, GROMACS

_" Paly Execution Unit -

2823 |22k 222 X S
e LG FLTFOtyi v - FFT (1D, 2D, 3D), FIR, Wavelet

SRAM SRAM ! SRAM - 22l —23Y - CFD, FEA, N-body
CIearSpeed = ke - A A—TTAt Y Y - filtering, image recognition, DCTs
: : E - A AIL/HR - Kirchhoff Time/Wave Migration
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Voltaire ISR 9288 E

%33 10 AINDY

Infiniband Swithc Router

GU} VolTAIRE

-ix N: 288port (4x Infiniband)

or 96port (12x Infiniband)

-10GbpsZF =[&£30GbpsA > 2—aR IR LD

SRR YFUTHERIZELY, BF/—KDHPCYH
SAREERT D EMATRE

-H—/\, ZYRT—9, ARL—DUFLDDRAYF

TiEkt I e

Ry Ry T AIgER OV R—R U RETTRIEES

EEEIL—FIZEYSRAREER

LEEETR—U AN TN IO TIZEYER S

TEEZEREHE

“Infiniband{t#k 1.1 [ZZEHL

5.76 Tbps D7 ILiINA I a2 I\

4 sl&l‘Fd)‘lﬁl/'ﬁ_"{’/— ‘ \
TRTYIOFAXSN-EEIL—F
AT MNEINTA—I AT LR —, QoS

Xr—Tr—
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SunFire X4500

Thum per EHRER LYY —)8

High perforamance Server
with a lot of local data

(B&t: 428)

CPU :2.4GHz Dual Core AMD Opteron 2807 Aty 4
AE!) : 4GB AE!) (4x DIMM XOvk)

0S : Redhat Enterprise Linux 4

HDD :500GB SATA TARAUKZ47 x 48

BHEAE (424 Total) ; 1.0 Peta Bytes

A TT——

Opteron Processor

. Subsystem with 8x
48x 250-500GB SATA Hard Drives DIMMS IS

(12-24TB Raw/6-12TB RAID 5)

1+ 1 Hot-Swap
Power Supplies

~~~~~ Hot-Swap 1/0
Subsystem
p (under Processor
............. A Subsystem):
2x Half-Height 1x 10/100 (mgmt.)
PCI Cards 2x USB 2.0
4x GbE

SATA “Backplane” with 48x
HDD Connectors

10x Hot-Swap 80mm Fans
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It |3 Mo RINDY
IStorage S1800AT

'-‘(‘9(‘

J\

A7
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"putng Comer

e B
Rk
EEX  1avkO—5+H16T4RITHO0—T
(1x>oo0—ov&H1-Y3U/15HDD)
*E!) :16GB
RAID : RAID6 (2HDD#[E T+ X544
HDD :400GB SATA TA4RUKSAT X 2405
WMBTARIBE : 96T77/\(F
_ Y,
et hx
F=AHDD : SATA 400GB(7200rpm) X 2404 & &;
=4 . 87K ARAR—I(FC 2Gbps/1Gbps)

F18E NSUGHR /L URT D L
23






FRERAL-24-1
1. 450X 880 2T5kn
¥

— e " = 7B AINDY
/# % TSUBAME MIEL A7

——————— 7 e « 3 HEESE (600m2), RIEEHE
®3, 856, 49kg Titech Grid Cluster SEE FD q_sm 350m2 ("j‘—l:“ZI')T’é‘)

RN
1
\Vi

L B S5 L O ‘%; % é ;:f ;:_ E ;E REPELS 5328
pvopmpvwessmm I [ 0 ) o « 76 IVY RGtE/—k.2RvkT—2,
g ARLwY) 46.3 b

SR he | 86 Tee| 2000k | G438 Bhe| S8 The| 888 e
c-2 ©-3 (85 c-4 [ -8
<300

i . — W10 RkLYPSvY
®3, 765, 0kg ZBE AE =
_______ — o 32 EEFMEO =W, 122 b2

T B3 585 ko (REOEABOMH
- it ////////////// W BAHREAL LA IEE

s ' LT o o] - ] . o FEEEHARY =ERS

kol

2,130

FRHNWEE-§
700X 400, 240kg

C_ L
FRNBE -1
e
100

S

| &

HIBEHAAL-24-2
1, 450X 880, 275kp

I;Ii?ﬂiﬂl'
00X 195, 384 ¢
(-
Imxm L
1178

L
T

03-12)
00X 280, BLIF -

@8, 603, 3kg

2,500

B-9 B-10 | B-11 123 B-12 B-13 B-14 B-15 | B-I8 B-17 | b-18 B 8-20 B-21 | 1047

691 7k | 638 9he| 638 3| SIS0k | et Tee| eanone| 630 Tne| 838.%e | en e 6203k | 630, Tue| 898 3te | g3t Tae [ 49830

4 g J— — 1l 1l 1 1L
i TSUBAME L — — | [
3 oyl Ty | Fil 2
;g £33 ke | 631 Thg| 630 The HERT) 680, The | €338k | 631 Tug | 688 g | €80 The ‘
# o b yi o
Ei 2 e |51 |8 LR RN (A gné uj;
@ @3, 675, Ok §§ ]l_ — j_
o 1, B9B, Tk , 6575, Okg
5 . <TUTO> R r
"‘ 210 (| S e 4300 l =2 CEBRER:L -
| g:ﬂ . 11%?420?;012& @4,810,33kg =
190 = B Y:B, 400X D:2, ! =
S48, Tky ﬁegﬁ}ﬁ'ﬁ‘: e; - HOIRAMEE | 6T | ot |oeTe |oed (9150w | 308t | se amg | 540 00 é
<IUFZ@> 3 [ T4 | -6 | T | T | 2 1| [ 3
W00 | 2t e . S ERESTE T 734|
e | || | FREAN 3
e x — - HERRNE -
¥ 2 7 S i _ =l l
S 5 <TUTE> T[SUBAME & Storage™ -
5 N CEgER" 8, . g
= PETITN q RACTaN o
el g e e e T R o T e [ oo | 2 R RRRERRERE
:" :. 505, 0ke| €0.0ke| 634 The| e3ohe| 830 7e| Stnke | 830 7we| esndne| 9t 7ue| 638 ake| 830 The | 8333k <1Y7@> 8 g .‘_Tﬂ‘ﬁ_l,‘_?ﬂﬂ, LN ST RN EAETN B
[ 2E - EE ;{8 |
|s1] §s . 8, 500 = . ?‘?m\x—rﬂgi‘ @4, 760, Okg % ,«c%’—mi‘
aé "TSUBAME 7 nzm1n2+| o= HERHEE le. 250 o)
o 5700 k
o B30 Dkg | 633 3k | 691 The | 638 3hg | 510 The | 631 3he | 63¢ T | 838 3kg | B30 The [ 633 3kg | 630 Tw § fﬁ%égz 3,6 77 / giéé«/
= A a9 | AR | AT 181 A a5 | Ad [l | A2 | AL 8 s RFAR—-2E / &Sty
- < B0 Tz X34, 300XD:2, ¢ -M‘D‘xk!n L0 /l.un)u.nnu 260X 901
o~ @7165, Okg | wenntangs 38 c AERHEE (70521771 /0139, //‘;JWV/
5? o l % 03, 000 il le Eg <§éég> IR A —J————11 | [T T it it it |l
F] 8, 400 5 . : 8,
e e ————— 11— [ E FRELR-IE 27
2 Wl il ;{ R Al AE 1 Blg 2 5
“| NEDS R 926-2-¢1) NEDSYRRSE20-T-[6] MECZANM29-2 -
KABERE

A(PAD-UE3GA) -
b Japx 0., 160k, A s 000, S90ks TUEX400 D MOX OB 250
860




~80+ [[dCis =
350m2 floorareass

1.2 MW (peak) )




Ry

o’

N -

\

L BOOEeHEEeeDER!
» o Q




ahﬁwmﬁ:;/
TSUBAME (200643 RIz—+ A8 £
TREZEINT!

2H28A: |IHR/SaVH—EREIE

— NEC SX-5, SGI Origin2000, HP GS320
3A18~387: AR/ ik

3A8H~ 3H 31E| TSUBAME &%
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— 32/—FK.100TB HEx 2\ Fd
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— &RY(EXThe Top500 0D FI—o-BRaAER | |
6A#Al~F{RERII—X(EFIER) oy
— 299 /—K, (4748 CPUs), E}}1EMA

— DRI RE AT DRGNS ATIL 4
— SSO, WebDAV, PortalX>{th D H—E R M & 55 1E FRA
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by Cluster File System Inc.

RAr—57 L7 (10,0004 7 U hRIE) S T4 BE
DEREEIFAIO AT L

Cluster File System Inc.A\BAFE M Open
Source Software

CFS Inc.[3HEHR—FE1R4#($5,000/£)

ZHDRBABEISRAFITERE
PNNL: HPCS2; LLNL: Thunder, MCR/PVC, ALC,
Lilac; NCSA: Tungsten

18 NSUGHR /LRI L
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Lustre !

by Cluster File System Inc.

e Client,
A—HEREZ (T TMDS, OSTIZ{kEE
 Meta Data Server (MDS),
7AWV AT LD EEHRZ EIHE
* ODbject Storage Targets (OST)
ERDT—3EREF
ANV AN
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Lustre b XATLDHEBREEZR

config. information, network connection details,
rity managemen
& security management LDAP server

7
7 _
| _ /4 | Client
directory operations, Client
meta data, & file 1/O & file locking

concurrency

>
recovery, file status, file creation

518El NSUGH& /LRI L
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Lustre vs NFS

o NFSIZTOURRAUFIEZHENFS
H—/\OEHEMNFEEIZKELLD
« NFSIZI&Single Point of Failure B\ 7F£1E

Luster NFS
BREAT—IE)T4 © A
it &8 = 14 © X
/O FE I © A
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TSUBAME 27th Top500 7L
200656 HA30H

1 DOE/NNSA/LLNL BlueGene/L - eServer Blue Gene 131072 2005 280600 367000

United States Solution
IBM

2 IBM Thomas J. Watson BGW - eServer Blue Gene 40960 2005 91290 114688
Research Center Solution e r a O p S
| ]

United States IBM
3 DOE/MNSA/LLNL ASC Purple - eServer pSeries pS 12208 2006 75760
— Opteron Only, 648 nodes
IBM ]
4 NASA/Ames Research Columbia - SGI Altix 1.5 GHz 10160 2004 51870
Center/NAS Voltaire Infiniband
United States SGI - era y eS Illelllory
5 Commissariat a 'Energie Tera-10 - NovaScale 5160 8704 2006 42900
Atomigue (CEA) Itanium2 1.6 GHz, Quadrics ] .
76.56% Efficienc
6 Sandia National Laboratories Thunderbird - PowerEdge 1850, 9024 2006 38270 "
United States 3.6 GHz, Infiniband
Dell
7 GSIC Center, Tokyo TSUBAME Grid Cluster - Sun Fire 10368 2006 38180 49868.8
Institute of Technology %64 Cluster, Opteron 2.4/2.6
Japan GHz, Infiniband
NEC/Sun
8 Forschungszentrum Juelich  JUBL - eServer Blue Gene 16384 2006 37330 45875
{FZ1) Solution
Germany IBM
9 Sandia National Laboratories Red Storm Cray XT3, 2.0 GHz 10880 2005 36190 43520
United States Cray Inc.
10  The Earth Simulator Center Earth-Simulator 5120 2002 35860 40960
Japan NEC
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TSUBAME as No. 1 in AS#-P&47!\ 2/
Top500 June, 2006 - }

-+

Kazakhstan

#22: 15.7TFlops, Korea %
Meteorological Administration LR
| L Uzbekistan. '<ww .....

urkmenistan #35: 10.3TFIops, China #7: 38.18TFlops
Meteorological Administration TSUBAME, Japan
L Afgban stan : T

#147:. 3.76TFlops Petroleum
Company (G), Saudi Arabia

#141: 3.83TFIops_Semiconductor nh‘; #346: 2.77TFlops, Gaming
Company (L), India

Company, Taiwan
#200: 3.52TFlops, Semiconductor

) Tﬁaﬂand'i
Company (L), Malaysia views #47: 8.97TFlops, Australian

. Partnership for Advanced Computin
#228: 3.39TFlops, Institute of P puting

High Performance Computing

w #147: 3.76TFlops, WETA Digital, New
(IHPC), Singapore - Zealand
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Matrix Est.
Manu- Mem Time  Est time  Sys Mem
facturer Computer Procs RMax  RPeak Eff Nmax (GB) (sec) (hours)  Mem Eff

omaton

IBM | NLBG/L | 1E+05 280600 367000 765% 1769471 23328 = 13163  3.656 65536 356%|:

IBM  1pmpe/ | 40960 91290 114686 79.6% 983039 7200 6937 1927 20480 352%:

ASCT I :

IBM :;t?lee 10240 63390 77824 815% 1280000 12207 = 22056 6127 40960 29.8%|:

NASA/SGI : :

6T o 10160 51870 60960 85.1% 1290240 12403 = 27606 7.668 20320 610%|:

Sandia -

Dell | 8000 38270 6451Z 59.3% 1150000 9853 = 26494 7359 24000 411%]|:

Thunderbird . .

Sandia : . NE

Cray Inc. 10880 36190 43520 83.2% 1100000 9015 = 24519 6811 21760 414%]|:

Redstorm . -

NEc  corth 5120 35860 40960 87.5% 1075200 8613 23108 6419 10240 84.1%|:

Simulator . :

IBM m:cmsm 4800 27910 42144 66.2% 977816 7124 = 22332 6203 9600 74.2%|*

IBM  Astron BG/L | 12288 27450 34406 798% 516095 1984 3339 0927 6144 32.3%|:

ORNL ¢ : .

Cray Inc. (oo ) | 5200 20527 2496G 822% 0o o0 0 0000 10400 0.0%|:

sun/NEC ''tech 10368 38180 49766 ~767% 1334140 13262 41465 11.518 20736 64.0%]
Galaxy 4600 ’ o

Top500I= TR B DLinpack £ #4R]
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Machi CPU Watt Peak i::l‘_(OPS Watts/
achine Cores arts GFLOPS CPU
/Watt
TSUBAME(Opteron) 10480 800,000 50,400 63§ 76.336

TSUBAME(w/CS) 11,200 810000 85000 : 104.94:: 72.321

-----------------

Earth Simulator 5120 8,000,000 40,000 5 315625

ASCI Purple 12240 7000000 77,824 11118 5719

Orion (DS-96)

96 1400 2688 192 14583
Low power Cluster :

BG/L (rack) 2048 25000 57344 22938 :12.207
BG/P? (rack) 4096 30000 16384 54613 7.3242
y
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SO EDGE5sLB11 EDGE4.sLB3 I
1 ‘]p S0 = EDGE5sLBI EDGE4.sLB5 1000
RN EDGE4sLB3 EDGE4sLB7 500
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o

.3-}iv1’a.a>7~)\3
MPI Basic BW / Latency

Single lane usage (preliminary)
Node-node latency min=4.74, max=5.78 microsec

Max BW=1103~1146 MB/s @ 4 MB
Max %2 = 16384~32768 bytes
Very uniform, high performance EDGELSLB Latency

M EDGE1sLB1L
EDGE1sLB1R
EDGE1.sLB3

m EDGE1sLB5 5000
EDGE1sLB7

m EDGE1sLB9
EDGE1sLB11 45007

Ao ‘

,.
12
1)

i
ag

\
EDGE2sLB1 l
4000r

M EDGE2 sLB3
EDGE2sLB5 l
EDGE2.sLB7 3500
m EDGE2 sLB9 “
EDGE2.sLB 11 3000
m EDGE3sLB1 usec l
EDGE3.sLB3 2500 l

m EDGE3sLB5

EDGE3sLB7 2000+
EDGE3sLB9
EDGE3.sLB11 15004
EDGE4sLB1

———

—

EC
.. Zepai
SN EDGE4.
c i 7 EDGE4sL
S - 7 EDGE3sLB7

T, EDGE25LB11
" 7 Ece2siB3

7/ EDGE1 sLB7

' EDGE1sLB1L

I Sres 7 EDGE3sLB5 m EDGE4sLB9
Pao T _ W EDGE4 sLB 11 0k
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Scaling Gaussian Test397
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Mathematica Performance Data without CS

GFLOPS L\\S
a0

Mathematica Notebook
Data for system with NO

CSX600 Advance card £2

ik

wil

HostOnlyResult.nb * @

Demonstrating the performance of transparent acceleration of matrix multiply with Marhemarica.

First, a simple function to compute the GFLOPS, or performance, of a matrix multply of a square matrix of rank »: 1 a

gflops[n_]:=
First[{a=Table[l.,{n},{n}];
t=First[AbsoluteTiming[a.a;]]/. Second->1;
(2*(n”3) /1000000000) /t}]

[Fa ]

gflops [2000] ]

3.084914 j V/_/w \l
Using this function to generate a graph of performance: N M

et 5011 : E4 766 1536 2304 3072 3840

Do[{score[[i]]=gflops[i*64.];
ListPlot[score,PlotJoined+True, PlotRange-{0,30.0},
AxesLabel-{"Matrix Size", "GFLOPS"},
Imagesize->72 6,

Mabtrix Size

GridLines-{None, Automatic},
Ticks-> {{{1,"64"},{12,"768"},b{24,"1536"},{36,"2304"}, {48,"3072"},
{60, "3840"}},Automatic}] }.{i, 90.}]

% ’ Maximum ~ 3 GFLOPS DGEMM

30

) \®

Hatrix Size

4 768 1536 2304 3072 3840

v

125% 4 £ >
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Mathematica Performance Data with CS

Mathematica Notebook EFLOPS
Data for system with 4

CSX600 Advance card va
2 i

S 1
B conterence_complete,icc.nb *

Demonstrating the performance of transparent acceleration of matrix multiply with Marhe: A h ﬂ

20
First, a simple function to compute the GFLOPS, or performance, of a matrix multiply of a \l 'Il
matrix of rank » h

2K L}
gflops([n_]:= -

|
First[{a=Table[l.,{n},{n}]): 1{
t=First[AbsoluteTiming[a.a;]]/. Second->1;
"\r L]

(2* (n~3) /1000000000) /t}] 2B Lt r"

gflops[5700] N \J
39.93009
15 i

Using this function to generate a graph of performance:

AT
score=Table[0.,{90}]; /J
Do[{score([[i]]=gflops[i*64.]; ln | S,

ListPlot[score, PlotJoined-True, PlotRange-{0,40.0},
AxesLabel-{"Matrix Size", "GFLOPS"},
ImageSize->72 6,
GridLines-{None, Automatic},
Ticks-> {{{1,"64"},{12,"768"},{24,"1536"},{36,"2304"},
{48,"3072"}, {60, "3840"}}, Automatic}] }. {1, 90.}]

"w

orLors

- a . . . Matrix Size
: o 4 766 1536 2304 3072 3540

A w“\i‘;f‘ ) J‘N\‘Jr\yﬂ!llj A \‘
- ’ Maximum ~ 40 GFLOPS DGEMM

Batrix Size
4 260 1536 2304 072 3040
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