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Moody’s

o Moody’s error gave top ratings to debt products (Source: Financial Times, 2008/5/20)

Moody’s awarded incorrect triple-A ratings to billions of dollars worth of a type of complex debt product due to
a bug in its computer models, a Financial Times investigation has discovered.

The results showed that early CPDOs might lose between 1.5 and 3.5 notches in the Moody’s Metric, an internal
measure, which equals up to four ratings notches.
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Principle 10: A bank should conduct stress tests on a
regular basis for a variety of institution-specific and
market-wide stress scenarios (individually and in
combination) to identify sources of potential liquidity
strain and to ensure that current exposures remain in
accordance with a bank’s established liquidity risk
tolerance. A bank should use stress test outcomes to
adjust its liquidity risk management strategies, policies,
and positions and to develop effective contingency plans.
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Principle 10 (Stress test)

.. 97. History may serve as one guide when designing stress tests; however,
historical events may not prove to be a good predictor of future events. A
banker’s judgment plays an important role in the design of stress tests. A
bank should carefully consider the design of scenarios and the variety of
shocks used. A bank should consider short-term and protracted, as well as
institution-specific and market-wide, stress scenarios in its stress tests,
including: a simultaneous drying up of market liquidity in several previously
highly liquid markets; severe constraints in accessing secured and
unsecured funding; restrictions on currency convertibility; and severe
operational or settlement disruptions affecting one or more payment or
settlement systems. Regardless of how strong its current liquidity situation
appears to be, a bank should consider the potential impact of severe stress
scenarios, and not discount severe scenarios as “implausible”.
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Principle 10 (Stress test)

.. 96. In designing stress scenarios, the nature of the bank’s
business, activities and vulnerabilities should be taken into
consideration so that the scenarios incorporate the major funding
and market liquidity risks to which the bank is exposed. These
include risks associated with its business activities, products
(including complex financial instruments and off-balance sheet
items) and funding sources. The defined scenarios should allow the
bank to evaluate the potential adverse impact these factors can
have on its liquidity position.
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Principle 3 (Senior management)

.. 17. Senior management should closely monitor current trends
and potential market developments that may present
significant, unprecedented and complex challenges for
managing liquidity risk so that they can make appropriate and
timely changes to the liquidity strategy as needed. Senior
management should define the specific procedures and
approvals necessary for exceptions to policies and limits,
including the escalation procedures and follow-up actions to be
taken for breaches of limits. Senior management should ensure
that stress tests, contingency funding plans and liquidity
cushions are effective and appropriate for the bank, as
discussed in later principles.
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Rogue Traders

I
Top 10 Rogue Traders (3£8/X— 2 US$bil.)

J.Kerviel/Societe General (2008)
B.Hunter/Amaranth Advisors (2006)
J.Meriwether/LTCM (1998)
Y.Hamanaka/Sumitomo Corp. (1996)
R.Citron/Orange County (1994)
W.Flottl,H.Elsner/BAWAG (2000)
H.Schimmelbusch/Metallgesellschaft (1993)
N.Leeson/Bairings Bank(1995)
T.lguchi/Daiwa Bank (1995)
F.Breuers/WestLB (2007)
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Sirike rate of swapfion

Time to maturity

18 Number of simulations

Nurmber of time steps per simulation path
Numeraire underlying forward rate dynamics [1 N]
32 bit random seed

Use Moro's algorithm instead of Box-Muller
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24 Algorithm selection The al
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27 Swaption price against maturity/initial rate
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Swaption price against maturity/initial rate
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November 15-21, 2008
Austin Convention Center
Austin, Texas

WHAT'S NEW L.

Nnmlnatlnns are now being accepted for the F A and the ]
Nnmlnatlnns due by Tuesday .July 1 2!}08 L Nominations are now
open for the ACM ] hip. Entries due September 8.

o PYIOOYDYIVRNISIIE
o 7

O7+« v bhEYH—22T70V FEFIDRADREICKD. BICHRBEDITFICHENS AMEEDNIILN,
R 1980FHPENDS/NTIVERIBE TOE. FHIRIEBINREZFE >TZED LT,
TIF2008F NS, RRICHEN AT Y FAZEDNIERVDD, ZNIEFERTTU/NT « TEBEODIREHLS UTEEN DD,
o BDO—DDI3E
o EEE?HPCU)MA@U(‘:DSC YR[EISCO8(320085F 118158, BN TIZERHPCICRIT RFEEHERREBIIDLRDICEZ>TLD,

E$%ﬂw%HUﬁ FICHIRBEERDBZCEZD. %@EE%&@$%EH%&%%E%HU% X—hH—IC
SO DEATIMERE U CIERINEICED, 5 XGR IS =01 IFTU—FD=NED T > TREDS
%£_&b@maoL\ SRMEUY RCDODNCHINRERERS,

. l/\D?I*'Cf) [RedHat)*WindowsDx > TE | &N MTPlatform®D= )L '7 L2 ANEDSRIKTI ] DUAN
W, &L VT‘JJV@IJZ? O—F>5, EROY, WiBI/0, j]f§U7 DE‘JD ey C \ D [ZHPCIRISDE
5NIF. RYF—-DS V)LJ’D'CEDD‘(@JZTAE%D‘E%I ANOYAY AVANAR

<o1g0
2RO I

BEA 3D
St w:t

VY

N

T]%‘,\(TJUHBKIT%%IOC&AILES Copyright (C) Numerical Technologies Incorporated 2008/7/11



Copyright (C) Numerical Technologies Incorporated 63

APPENDIX:
RIKTOAMET/)LIAR

NUMERICAL
TECHNOLOGIES




TART—5

7 N

=

AN UZEXS | DEE 34001 (ROSVTILENLCiRiT7—45)
FTrwIyaJ0—§HK #5=1{E
BIENIEEL 13 A DIz D448
A UIETEZEDHRE #200%t
BRYIaU—Y3aVOXIRERE 35&E(10968)
YIal—Y 3O 1000 (5EfEATIE10,000E1%%)
=ETIETI N BHE A+ P EF - PF 2 AN
T8 — R# 16D 5FTA2MEETTRAT—ILUTTR &

o EFIVOBEEEEE. BEVEDEHEEYTA/ILOY
S3UL—Y3Y0OB0RBICEFE L.

LRI DEFERIRIE CIIHEE TRZXRD D,

0 L_GDDJr%ﬁ%EffEMJm:H A ORIENIR) (J. EBRIESESIFAD
AIBEE (2007 R CH50001/8) D, ZIC 10056 |

Answer to Life, the Universe,
and Everything...

T]%‘,\(TJUHBKIT%%IOC&AILES Copyright (C) Numerical Technologies Incorporated 2008/7/11



P

T—Y3VOBE (1)

,4J 4 —_—) o S |VJ/U

Ces |

O

EREITDEMMEENRICEYTNIVOYIAL—Y 3 VEER

o BOBERAODAANYDODEEEESER— D2 UACEDEBRRADSVIIEHT —FEAND
— IRITECIIEREAR,

EMERTEDECASDIIVEYFTRILOARERA

o ESIHRIEBIRL X)L TAD _
-*ﬂaﬁﬂaﬁﬂwﬁﬁﬁ®¢vuDz?D—éErNWTI&?%

o HBRURDEERURDER
*EWT%%@%C&%@HU&TEéﬁégﬁbﬁJTUZE&%TNEWE?%

o BN EERUCSESEIHEER _ e
— #8EITBII rank B10REHXTBRD10FRD RN S+ VAT, —RICBHFALBHSVILFIZSD. DFDHEMD B BEOBNREBETHD.

o U&WF BEDEE
— BEMHRICEBKET. BRICEEESNE, VILIDEHEETILTHD.

I IaL—Y3avTHD

o FryYyaDJO-ZREOUER L,DTﬁRl@ _ _
- $VJ/17D HIZDF1I8 YBEDMELRUIEZTL. EFIVRTY I 2 — FSNEHEIETTIRICRIRT D,

paly]
: *%%@% ﬁFﬁ BRtEEERRREY T UZABICAL VS -BRISB > TERKT B,

EIRX Zso
: *%ﬁﬁ@@%ﬁé@ﬁﬁkﬁéﬁm BEZELPIBICOR. BPIBOEEBRE - BRstEEEYIaL—Y3VTd,

EFIVIFRERBTRITNISTR

o SS:U—VEJ@ﬁ@ﬁ@ﬂgmﬁ@m%ﬁiT%iﬁﬁﬁ@
- Z— VR YOFERENDIEY v EY TNE > TEFHERS @D—HE{J@&C@ SRIEBIDREIFEFEN S5 < DHKND D D.

BRPIVIT—Y3VUTHD
o EYRRELTORBEUZEEHIT DIFFMRES TIEOHRK

T]%‘,\(TJUHBKIT%%IOC&AILES Copyright (C) Numerical Technologies Incorporated 2008/7/11



/} jlzllj-—.\\//a\//v./w‘yug <2>
66

o Windows PCED S+ PV LETBC/SBEPTIT -3,
o BRERCOUY RRENDHDCEZEZITRRET.
o IA-YRIECEBSIEZETD.
o fault tolerantt¥ge
o 58/ —RFOBEBEMEEZEIT D, TDITH. /—FET/N—FE—FLUTUND,
0 Y3TRTI21-SZRE
o Platform, DataSynapsie DY —F/N\N—F+®OXT Y21 —SFFERAETEFICY I TEERET D, BRICIX A THERHZED

(FISUNZED,
o E53AMENDNIECNSRTI1—-SEOHEFETRTHD. RETSUBAMEIRIZ Tldn1geEHE LTINS,
o ¥YJULFOS

o Windows, RedHat, SUSE. ZTUM—kFLTHRO, /—RBICEZTDOSOEEEFLTL\D,
0o N—=FDOTPRYS—JEKEF - i

o Sun, HP, IBM, Hitachi, NEC, Fujitsu... X{fi/ ") —XFTILE5E, SHELTETTEYN— T D7t
0 EEHPCIREFDEFE

o YRAFTARBODIYI)4Fal—yY3ayNEIiZ0, PTIT—=y3vD/IN=I3IUNE>TE. EVFHILOYIal—Y3
VDOBENZ S TRBSREN. EVNDEBBENHD.

o QRICRERVEYZRTAE LU TERET URONERSTF. I/ SO/N—=I 3 YEFELCIEEE7540Y T 7 — VY AUN)LiREZ
HALTL\D, IntelRCPUDIBE. C CICregister sizingDRIBEN'H D,

o ZC 7T, 64bit double?é%iﬁ'@sizi%g L. SSEIEEA LR, FMAIZTTID T, NaN@Zi@& U (sanitary testZ17oCL\D) | JBEIE
FOm@tIELENCEIC LTINS,

T]%‘,\(TJUHBKIT%%IOC&AILES Copyright (C) Numerical Technologies Incorporated 2008/7/11



;rthfW“"“"'“'"" e .1%%%1j(j?ﬁﬁg
mEEs ak)

0z .
015
01
008
1]
b ® [TREBHER G
01 -008 -006 -004 -002 H’RE§$%E§§

@ ERAHETE

HEBBROMEYIALU—Y 3 VEER
O NENEETDEEY T I ACKBDITE
@ 1,000[8)~1,000,000B1MDE T A)LOE

@ BISiRHILLE of

BRANBRKREETE -8,

@ SSE/REMN
BXE - EI%E
ROEHI BT ;

Ligmihiis

0 .
0 EODDDDOOD 10000000000 15000000000 200000000 R
FP(ix S22 Mean Exposure, Flbidal—3aln'=2) (HY

T]%‘,\(TJUHBKIT%%IOC&AILES Copyright (C) Numerical Technologies Incorporated 2008/7/11



TSUBAM

- ~

W
T

\

SR BEBEAIFE

\J‘ - M’ V’

o

[COSDIBFADZE DI/ \— =D T P [CIBNIEYIED
\ TIHEVVEBNZT U v Hﬁiﬁfc_ﬁz\ 718,

MmM—EFERL, El2 U, FIRRBOXRFIEF AR
TWTC/—REGBCEIES UL,

0 B ADIRIED BTSUBAMEIRIBIC P U T =2 3 Y ZBIET DK
CICEN1BZRLIEDH, DY/ 1228 CHRAPZIE UIZ]Z
T THBAR, M= JIUICESTERES > CEELINES,

o CNIFCEEENRIRRIE. T2KORE T DX TDEIE. TSUBAMED
BNE—DED ChoIZEB>

HPCOFTDEICE I DRNIL. ESZEI’J&J%EJS’A:V)E BED
ETCG)@‘F)L‘IED\1%7’HT7 FTFOFvZRAULCHERYYZE
Y

S

( DEtE
ED—
o)

O

OI%r

I [ EDOI

LW\

ARy
NS

(WO 5
=

]

I (3
Rdw>3
NI I
SUgt °
T
Mctot
“ O[]
W@N

A
=2\
CR

(f
WDRTS

Ot
LA

T%}T:U}I%g%l()cél-l‘Es Copyright (C) Numerical Technologies Incorporated 2008/7/11



\}

T OFvHaEaR
\ IY O o

I I ——————.
S —MDHPCRY 3 TDRFZRENTCH

2 D)7 (BIEHZE ClENN DGaussian

D, ZDEDBEBHPCOETFND_—XEER

b
i

Q\/
c
|

O
TS i OGS
I C Sy Sk

0 J2D5COTS P JO—FDRIETHEINEEHKRDZL), BAR
B CHREZIRARUCIHZRO. VILFIPCPUDIBRCDSEE
ICRT =)Ly TINIESMPDO S RY, RT—=)L7 I ~UT
constellation [C7x > CL&E D, < CceonstellationZ2MD
TSUBAMED'RIRZ R D

T%}T:U}I%g%l()cél-l‘Es Copyright (C) Numerical Technologies Incorporated 2008/7/11



T
w
=3O
3t
(I~

A=

L—J/M/ N N

)
EJIIII
I:]IIII

G\

}
<
C

<=8 —F—m
HMEET D
(BIERRINSLD)

ANFEDZ—XII T DIKE
Tlieand
(MIZFEEARE0))

SMPD S5

N

A-Y-n% O D
<BRINS REN'RIZ > TEP T T —

<D \yyo“wsmpﬁ—/§]> e e
4-8CPU/16-32 core — TIRUVEHPCIEE R LY
@
3> )USMPH —/N
1-2CPU/4-8 core ratel —FF0FvD

BIHE VD DIk EXRRIREE

T%\(T:UH%E%IOC&-LES Copyright (C) Numerical Technologies Incorporated 2008/7/11



|
&

+

"y

4

>
w

b

\ LA

2 CtEBHEE

NUMERICAL
TECHNOLOGIE

S Copyright (C) Numerical Technologies Incorporated

—

o8
5
7]
|
H
=F
ot
al
N
19
o
1M

IERE

X8
g
-

IR
RSN
SR
[ Or
RS
ONDIfI

§
Ot
>
N
s
i
>
W
g5

oF >+ T et
TS 5

(DIFBEEE, DIRNHOD
INATSA Y ZE T E,
%)lafil;ﬁﬁk@&ﬁiﬂexp'@ =2

N RIBEEMERE TR T
R IAEDF YRI5
L\e MIMDRIZDETE,

2008/7/11



\\

72—

BEBH — )\ TSUBAMED ./ — FMEBZEBIEBY —/\. NEZHET—/NELTHE.
5 RZ - D—HETUIEMESEDHRE UL,

BHEI T —XD
ISEETESE

O(m)

SxTxP YTalb—y3aY -
o227 SRS

St —/ N

S:vIal—T 3 A
E: Hes 1S R4

T]%‘,\(TJUI-IBK%%IOC&ILES Copyright (C) Numerical Technologies Incorporated 2008/7/11

P&+
T H5 4%
N:Z U RDJ— R



N7/

N
|

= ! TSUBAMED/\— FIF2FEDE

73—

16 core —/\DE AR MAELLE
(TSUBAMEIZ2EFFIMDCPUE LD RICIER)

3:36:00
fp/int@MREICIkET D VT
JAYIaL—Y3YV] Tl
Intel Tigerton 2.4GHzIX Ktzbd:()“llori
- TSUBAMED1.3~1.5{Z DAL, int® ELE
ow 2:24:00 2 AR KED [O— L&
iz DL Tl
B Intel Tigerton
=) 2.4GHz/Localld
= 1:12:00 TSUBAME/ Lustre
\0)31%0)@‘@‘50
0:00:00

HP BL680c Quad-Core Xeon E7340(Tigerton) 2.4GHz x 4/ TSUBAME Sun Fire X4600 Dual-Core Opteron 880 2.4GHz
Local HDD / Infiniband / RedHat 4.0 / Intel Compiler x 8 / Lustre / SUSE 9 / Intel Compiler 9.1

10.0

B O— ~REERE
DY) AIY=IaLU—Y3Y

YT TERK
BOLAPEZ—T

NUMERICALS Copyright (C) Numerical Technologies Incorporated 2008/7/11

TECHNOLOGIE



\
\
T
\
r
(

-]
0 APTUT—=Y3VERR - D-—NETEFSTILCHIC, RACT—/N- TOEBI3ZVITITINEN DD,
O @HEDXD-I-_C‘JAEE'U- INDSEHET —/IXNZERDI P )X U CL\E, CCTOVI/I\VT Y MMEEACKDH RIS

EEH. DN BAT—IENKRENCDH, J— FEDMMERTDICR > TT —HBh D T —XCTHD DS
RN SEE RS2,

0 ZCCAY RN TT—HenErd DONICE ﬂ'Cl/ﬂ’T/JD‘BMFIT‘éﬂ 8T -/ — RHIC
%1‘?7&(&;&5%?93?7 DEH I T —X2RZ 6N

£. <

DRDICE DI,

o CORBAZRIOISAEEES TIIARBEE L CQ2BRITI o2, BRBICEDZOFENBMHURIC UL 3, MEJEE“C
For<FURR (RILFAUY RERT TS5 VICLEBRIE) IckBDolly+EIF D EENDBFEMNSN CHY D1
"

o Ay EURERTE, TSUBAMEDSUSE Linux ClI/E< o ?I DWindowsIRIE TER VMR ZA LU THIC, BEET D568 E<‘: LC

TCP Chimney OffloadDEEICK D, Folo<I4EetsE 73 HIFDCENDD DTS, FIZTCP ChimneylCBSi& d DHEAD
Windows CCSD/NTEEE TS (Windows 2003 Server :EI—.J URSaN'H D) .

o WAWNWAERFTE LAY ‘F*)E_'Jl/'(j_')DBQFUBtEL%fD ag e’éoff@”é@b‘ﬁioﬁyfoﬁb\o INT S A XONWEEDIR 5IETCP
Chimney Offload&l%ﬁb@ (ANIC’(D Network teaminglRIE R CH > CTH, NTDHSWindows CCSIRIE TH O TE. CNTICP

Chimney Offload BX/RIRE & (FERFEDERTENFIRED H:'.Z) £5 3 MREHICCPUNDbUsY[C/E BN T+ I 7 LY v )LICED
E L/—Cb\Z)Z)‘b—LLJ_ l/

B& E =i TR5—s3— BQ E ?ﬁ wEH—/{—

zm 7

I‘I‘l"ﬂ'—J = H'H'H'— ,—

=

NUMERICAL

TECHNOLOGIES Copyright (C) Numerical Technologies Incorporated 2008/7/11



I

J

==
UT

Fd S

S
3

\
| J

75—

300
. 0D UEEERSEEMIEBECEST
= NER] wslhoE. SH oy <7y Lo
4o, APPPYRIAD-—RLTNBDE, »
250 1 > AR ALY E] CHRISIRR =
L& —RTHSZ FPOBBNASENT -~
B, ‘,-’
fé 200 _ - =
& _ e BINIC/ND 1 — VY ADNE
T 150 —~
2 o T —ANEnXE(3dHI2GB/X M TC.
100 / (EDBESEENDTIFE)
) Y Dolly+dDX—/Y\—ICEHN
/ e EAEL FB> TR,
O | [ [ |

0 5 10 15 20
BRSLstR S/ — R
T]%‘,\(TJUHBKIT%%IOC&AILES Copyright (C) Numerical Technologies Incorporated 2008/7/11



=
O

N
R
N
i
4
3
-I-Hml-

250

200

150

100

50

ml)

JU

AW/
N

\—

C

2L 3

s W e e

i
C
N -

e

o

]}

( Lustrez{& > CHDDEHEBEIBDRND. Hwv R

BICLUTE. TSUBAMEDI/OICIFRBERL LD,

~+=Lustre/Infiniband (TSUBAME) L)b—ﬁﬁl:b’CEﬁiﬂH%Faﬁl:lstEBEb\mlstbb‘
-=-SFS/Infiniband (HP BL460c) ~_

~+=Local/GbE (HP BL460c)
=== ocal/Infiniband (HP BL460c)

N
LustreD/ NS X —SBETEE >/
BT ?

J

( p
O—7JUHDDDI /OBt DG (C B

AMUTUEDIED. Infiniband &
W GbEC DRIMDIMEAEEIXINEL ),
J/

0 20 40 60 80 100

SERSEEE ) —

(3F1) HP SFS[JLustre DOEMEL 53
(3F2) HP BL460c/dQuad-Core Xeon X5365(Clovertown) 3.0GHz x 2. RedHat 4.0

NUMERICAL
TECHNOLOGIE

S Copyright (C) Numerical Technologies Incorporated 2008/7/11



1600
1400 S— - - -
1200 SH(IC /) —FHZEBO U TCHIEBENTIR |
2 1000 [ cccaneEron. 7§-cmw>
N~ IBICEANZECA, Ry RO =D
800 NI P—ANIDTPICTINTDBDoIZ
iz 500 GEHBIZREWTERLY) , IRE
X 600 FREINTNBDENTE,
-IIEK‘-I-
400
200
O [ [ I [ |
0 50 100 150 200 250

BnRSTEt 8B/ — P&

T]%‘,\(TJUHBKIT%%IOC&AILES Copyright (C) Numerical Technologies Incorporated 2008/7/11



\/7_

//——

S )< | /,—=)

\l
H

( B YA Rk
HBL— B L ERI R R 5. TRTOALL S — B IZHEL

A

TREHEETENT 3,
\«
lfﬁt%-%}aﬁwu;r

Eal

sEahihlo S —B {5 @
ARG WEIEEFEL . H 6T BHRERIRS 5.

2LFUF
FE A

lLﬁ:ER'I%iE
( fEeHANIE - RFMIED — b
‘EAESUBMBICREIRREER. T70 T4 7 EXBEICLSD
HREEIE1TS,

«

ﬁ

HERMEEZERSIN-BESICIEM B EEEEMER BITHLTITI,
B/SH BEEA(LVaRMAIEIZ. P/LF B4 5 (£EaRER D,

T]%‘,\(TJUI-IBK%%I()C&'LES Copyright (C) Numerical Technologies Incorporated

O

|
N
=
dl;

\
/

HEREOSEEASNDESDD

YIal—-y3avJz—XiGd &

BT LRSI SELD

$ E‘u&jtb\éo

o %WM@“@%@@”Nﬁj@EE
HEXSIT—~#934001+> =<2
L= 3 VPICERSNIZHIREG]
ZHEIET D, I5EE I e
FoRERITIE, EHFHE JL—
ADWE(IHRIBD/NSUIVISEE
THROEN, LD URDUAILCH
D "EHMHT IL—TEDT=H
KEEDSVEDIC, BREEDIE
W2 Ch DINEN DD,

o CEHRBEHET LT Es
REWEZTD, YT« ITE
BikE - BERDOEFTBDERT
COBECID, "EHED
w—nghuy—vyvafm
2, QHIDNES TH . barrierz
EoTEETI D,

o BROMID “=IFUATM” FEY
T AIILODLHZITHEDRSND.
MABOEYTHLOY=aL—
YavERUL,. ZRIDBEEEY

ILONEY L) A TSR
JBY7 LTS, FABY(Cshared
nothing, UICH > CIRIES DY
REBICIQNTUND,

COREREEMEP—F7 2

Fplcvy I3 5E CHNHHZ

[CHRITDRADHBDR 15,

2008/7/11



2LFUF
B

A

LIS

\/

BRFIVAEFRIAZ Y
-TEL— B LGERIRERTTE, TRTOAL T —BRFIZHIEL

TIRBEA CERT .
-
l GERPZE
e Ffa—s
Rl 5 — BRI B HEH
R3IEEFEL. HIGT HHERERIRT 2.
l&sm%#ﬁ
p g

fEeHANIE - RFMIED — b
‘EAESUBMBICREIRREER. T70 T4 7 EXBEICLSD
HREEIE1TS,

.

NUMERICAL
TECHNOLOGIES

- REE IS %ﬂtéim*:i%ﬁI:'JILEﬁ*L%tEJr%:&?EEEJJEﬂ BIZxLTIT3,
B/SH BEEA(LVaRMAIEIZ. P/LF B4 5 (£EaRER D,

Copyright (C) Numerical Technologies Incorporated

1

pthreadZERA L. /— FAD
8CPU163°IC VY w T LIZETH16
Ay FEESE T, BES
DMFIAEEE UTZ,

H—K231/ RICIxX1 T v T
LETOEBEREZESE T, &
SEDOMHINIBE Uz, 12H
SIRIR(EInfinibandDEIZICE
U%?/JICE?QD'C(JLVEI

. EE. GbETERZEDMAE
D‘Hj'Cb\é

2008/7/11



0 ALY FBICE—TXEUVR—I v (BHE) =l

o BHEFIEIC KDY PIVEZEBETDEEBIC. D0 X Y REIIZXE
) BrhZRME 25802, Ec‘_’_Ec‘_’_Dlital UNIX 4.1FXbWindows 2000

TRERNBICEDIZ. BIDSMBNITADSTNE UTEELZED,
0 VTS ADREL
o J0—=/NUisE—JZE, T DTIREC+S 1 J5!)Dstd::vector’s &
STLAAR DYV 5 2S5 Rdstd::valarrayESH TR OERE 0D,

o ADDICALY FBOE—TXEUVR—I v [CX1T BSTLEERD
vector, matrix, tensor>-1 J S U ZEER L. PR IX )
Nt::Memory: MemoryPoolVectorc‘: LTS, ZDLEIC, PIZIK
<algorithm>Z{EfAE Uz,

0 BLASHADXEJBE

o JZJZ UFORTRANTIZ/S K CHIECHIICHE— L CL\D, ZDLETATLASS

1 OI3mEltZie L. CPUR ~—)LZOE UTE,
0 CPUXR ~—)UEERT

o Intel® VTune™&={®A LI,

T]%‘,\(TJUHBKI%%IOC&AILES Copyright (C) Numerical Technologies Incorporated  2008/7/11



ETCV

VAN
=
)

a7

i . ~~TSUBAME

= -=-HP BL680c

i<

S5

X 40

| I8 4

R S COE

N & 3 J—RTHEL |

m L <. tBbElé‘

N ? yJ (ée IJ_) I
- C_/d@ IEL,I:IJ

35 1 | EHEEDHE.

I-.1

ff\/ O I I I | | I I I I I I I I I I |

O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
AL v F#

T]%‘,\(TJUHBKIT%%IOC&AILES Copyright (C) Numerical Technologies Incorporated 2008/7/11



)’

J=

o 20
4ar
#Ho 18 coxTHaL )
R 16 R, MBI
@ ot U CIEES
,r@<<|g 14 BECU =P ETR
Y 5. R
H g 0 @bD\H:':Eo J
N &
NiL 8
m |
x|

i
L8
H

0 50 100 150 200

S — R

T]%‘,\(TJUHBKIT%%IOC&AILES Copyright (C) Numerical Technologies Incorporated  2008/7/11



O

t&6F[8 (hour)

B

NUMERICAL
TECHNOLOGIE

EOLAPE X 7P
Byl —Y3Y
/IE%ETUZEﬁ
/

> —5Beth
W O— R~ CHIERE

48 64 96 194

S — R

S Copyright (C) Numerical Technologies Incorporated 2008/7/11



o _ COREEBREY
==L —I3DH

TECHNOLOGIES

% 18 =aL-Y3vO
o 10008 DIEE,
g 14 | =*Total (ISFALZ 212 FEBICU=PT
S IR BRI
= 12 <, J
% 10
N 8
B¢ < EruzoEnk
ihg TBE. MRS
w 4 ON'EB.
W2
:I;%' O | [ [ |
*
0 50 100 150 200
SE PN
NUMERICAL

Copyright (C) Numerical Technologies Incorporated 2008/7/11



NUMERICAL

X
U

[ 85 JER e —

SIEREICESHDIET T —ADLER
(G1&_/ — F#194DBE)

0 SHOMEEEN LR YD

THoCT—H B
pipeliningC, =21

L —3 3 2/[dshared
nothm$ /EparallelismE
37 allocate Lz
&®DhybridC. ZN72
ﬂH—@1 blc_&I)J Uiz,

ZDIER, fXE{EE(afJ T

HB 2K

\J
\Z¢
<6
=
T\

/

2
(Ot
=t
S

NS Ui

O K
RO

O S
& [
3 HrdBot
T U\ B
A T
St Gh A
ANl U &
@ OTHE |

TECHNOLOGIES Copyright (C) Numerical Technologies Incorporated 2008/7/11



1

A,

N S

CRAITID S

7N U

Y
\
/11

[ 85 | —
0 200/ — RBETHREN R T —ILT DT EZTER.

/1

= YIS — g g oA 7“' N ) = N
[jﬁﬁﬁ@@%ﬂﬂ%%%%]fM&“%:%%EJTDNDJ a

L—>3 > %&10D 275/ Gl o

o MBI RDDHTHNIEEA/ —F
o SAJURD. NvDOrPty HAHFBESIFEE ./ —F

o PERS PR L SEBY LR BRR, CONNOIF

BISOEHE  aSEBORUEEYI 2 U —Y 3 YADOHPCLHBEM DR F

[RIRIBALMY = 2 U — Y 3 Y ADHPCEAT D&

EUTBRUTIBNTRD, =2 RZB1E7,

T]%‘,\(TJUHBKIT%%IOC&AILES Copyright (C) Numerical Technologies Incorporated 2008/7/11



D

oy F
ﬁ—
~ 7°/J U

T

oe7 §
o BRYTUAERBDO/NSUIVE
o BRCEFLTCL\D,
o MPIl or NOT MPI?

o MPIleZ‘ZT_jﬂ(aFETﬁ%ED‘\Eé(C 1328, UNDUMPICFTT LU CRLDD?

n SRIMES OB DB CHDERDOD P TUT—y 3 VEERHGHNEL), 10F5CE
J\ém‘DECG)UNlXL@/ZTAEIET‘CED“ﬁ FLUTL\D, CTNHSEBATD—

/1
-J

/717 UNNASY/

—
]
LJ

_—

| |

%g%%’%&/\—ya Py TEESATIIEUES D, 5®MPI1310E§:E*D‘/‘I‘\’ =
s — RESIPCICBALTNBEADA v 2 —I/ Sy UV IHRE T 4 —IL k RLSY i

a5, BMRUCNBMPIED A =)Lk RUSY FEZRIZISU, MPIZER ﬁﬁ@“ﬂl?ﬁ%%c%
DISFEKEDIEZRNON D,

0 MPICH2ZN—ACERDBIICMPIZEERA U CHLDEEZ T,
n % — V=R X YT I EHRBENOD R INILERBIRTERBIIAERT

- Wic;1dows CCS (Windows HPC Server) EMHRIBMEHRF C=D,

» BB [EAYTUZERD/INSUIVELl &Y =T v FCTD Eﬁ]ﬁ 12 IINy Y
VOBRENT TIYRICTBCECTI IR RLUSY FHERST

o ZD[BICMPIDOIFERONED C & Z2HATS.

0

T]%‘,\(TJUHBKIT%%IOC&AILES Copyright (C) Numerical Technologies Incorporated 2008/7/11



le8 §
0 I3TRTI1—SAPIONE
o PlatformXbDataSynapselZ X313 DT TIIZU D,

o @UTDy FREICEDSHHDHDEE ME@%%D\%U DPTI)T—
Y3 V%ZEN0T D8, m{ﬂﬁf SR T PEEAUSONEEESENE
UleB. BHICE-SEIVE,

o @DD‘<E’%L%D'CL\%0)7’7D"Q\ DAY 74 S8, Y3 IJSBICIA
T A—Y—305F. JOBEY3 VD, MeEEZA, B%%%?ﬁ\ DS
AHE %b@ﬁmHLﬁﬁ hb&o@t%zt LB,

o INDUIVITODRA
o IREE. Uy EJ—FENDGETEHKicN, 8—DU—/N\NICBfELIC
K%EEZH/—‘ (DFED J — FEDI/OERMIFTISL)) ZEIEIC
CERETUTHD, TENTIICNH—BENRIRIEBEZNS ThHD,
O L/Z)\L/ B o DO <Lustre/Infiniband DB DDIEH'S., EODUFEOTE
KUVNDTIFZUNDY,

T]%‘,\(TJUHBKIT%%IOC&AILES Copyright (C) Numerical Technologies Incorporated 2008/7/11



\

P25 L —4 DI

£
b
/ AN

o GPGPU. H2DWI TS L —YDIEET

O %Eag%\PCTE ~FUY RICIEDDN. ENEEBFMHPCIZIT OFEICHED

o B EEMEEA U CEEEBRDE, BT, cqua)E1E§sz_aa
6&3E%mﬁnjz V2B Eld 2O ER TSI, A
(3B [D4-5E TIIL D, fB7 T — &g@mémimwﬁu

TlE1 =L RA—TEFILETHELNE, TRBSIEE DLX

Do

DEBFE. (1 ) %E?"Cla*ﬁ% *QJEGDSIMDEES%Z)“’J)E<\ 2)
ESEDH‘_D)b £!J) (Cell B.E. 7&1 IIC &ENd256k) TALIETIAE
SIMDBRIFBRSNTHRD. ) cNZBADEDR EEDMA,
I NIZPCI ExpressDinE 12 FANDND BN 5,

"E4-5B818 53R U TIRER-RICEDIDDE, EE, BHT
FHIICBIFE UIZCreditBrowser® CZMNIEDAND ~)UEEBES 73 R
BICES ULERBDDDINOAEO>TUND CRR—=IICRIEERE LI
SIMDIEDBIZmY)

onuji

V/l

OrrN BEHPS AN O
o NAEdhUr Mw M
nl u@g{*—o:t rzt\’

ﬂi

>+

T]%‘,\(TJUHBKIT%%IOC&AILES Copyright (C) Numerical Technologies Incorporated 2008/7/11



Q)

P

4

©
o
R
Z
O
_I

fp

- )

O
J

/
StrassenDX DR ED

JEBDIEFZEMEAEZ
-t L/g 50

C. SIMDICEGEI LD

BRFUAERIAZ
STEL— B LV EBIEERTTE, TATOAL T —BRFIZHIEL
TRBIEETERT 5.

Wi AT

ZO I DEBRSRM
NELEU. DIEIRE
B<I8D, REIX4RE
@ ERND D
transposelBEE&E I D
TX )y &/ TR

D53
AU

L:

JU—"T DERIMAIICIZE]

USR]

; Hfia=vbk
HEESNIZAL LA —BFISE T B E R
BN 5| & 5L . 5T L REREIRT %,

l R IEHR

fHeH IR RFMIED b
- ERBLCEBMEICHEREEFR. 77T 407 EEBTEICLS

FIRERGIE1TS,
CNDEERT D
CreditBrowser®/PortfolioBrowser®

HNERITIEHDVED,

\
TAJw kI
shared nothing C7:
<gdCE, Zn
TWLLDOD?
)

HEEEREERSNEEICIEM R EEIEEHER B ITRHL TTS,
B/ST B &R AIZVaRIGIEIR, P/LR BA 5 (XEaREAE D,

NUMERICAL

TECHNOLOGIES Copyright (C) Numerical Technologies Incorporated 2008/7/11



=

HHTO

o AXEDEFRERZ2—AVNDILT D /OY—-IKARHICHEBLET,
o AXPTERSNTNDRGEE - BB ER. —RICZOMBEEDOBREZLEBERBRTI,

= —a—AUNITO/O0Y=IKFASHIE, ANEQTEM. FESZRIIEBMLIEN, WHBDBSICHBNTE, —1—XUNDLTD/0Y=X
HRABRHIAXEICEHELTE L‘)EE{%@E?&EGL mRE0, LRG0, IBFEN0, $5Rlis, HDLNIEIHIESRICDONT, ZEA=a—XUALTD
OY—ARREAN DL IBRBENRET TN DI EmBEINEELCE. BALSEZENEE A,

T]%‘,\(TJUHBKIT%%IOC&AILES Copyright (C) Numerical Technologies Incorporated 2008/7/11



