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(7)SR16000/M1

J0+tvY:power7
J& % $1:3.83GHz
CPUOT 1 32(M M), 64 (FREERY)
BRI ANMERE 980.48 GFLOPs
FAEEE 256GB
AERYT—XTHF— NUMA, (16587 Bi i Tflat)
SIMD(Single Instruction Multiple Data)Z
HR—h 3 BVSXHEHE TS
L3F 4y 2 On-Chip 32MB/837
EEIN/MEO7 FEMER4AD

(1)SR16000/XM1

SR16000/xm1(% B K H 3.3GHz Tith[ESR16000/M1 ERIL T,
SEEMEEE(THANIE SR16000/M1 1./ —F[ESR16000/xm1d) 16%
MgEm ERREEB LN ET,




(")T2K FE S AT L AMD quad-core Opteron 8000 /') —X
(Barcelona)
1 node:E—% £ 8E 147GFLOPs,16MPI/node

(T)GPGPU

GPU ZH—FE! Z:ATI RadeonHD5880

*E!): GDDR5, 1 GB, 153.6 GB/s

RARA 2 FTT—X: PCl Express 2.1 x16stream
processing unit: 3200{E(EE 7 Ot vY)

ENE B R AL 850 MHzE — VM BE(BF5EE): 5440 Gflops
(=3200x2x850MHz)E— VM BE({EFE E): 1088 Gflops

(7#7) SR11000/K1(1/—F)
' 0+v4:powers
B #4:2.1GHz
CPUOT %1 16
MIEO7H 16
HEGER KMEHRE 134.4 GFLOPs
AERE 32GB
A YT —FTHIF— Flat Memory Interleave
L3F 4,2 Off-Chip 36MB/237
EEZ/YEIT EMNESR2D

ERICELTIEENE N
(77) T2k

(L) GPGPU

(47) SR11000
ELTULVET,
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AELERERIOES N BINELIRBIIL TO#LELDTTY,

11-x1-x-y

| = j j j édzdydx +

00 0
D =-sxy-tz(l-X-y-2)+ (x+ YA +(1-x-y-2)1-x-y)m,’

+2(l-x-y)m,’

s =5007,t =—150%,m, =150,
m =0.0005,1=10"% .,

3 gl V)
_s. (-t+m%)?
| = L —In( zs)ln( +2 fz)
—-s(-t+m.") 4 m,“m,

FXIERFET <1072 LL T




ZZCEBRONE L HEALITLL T ORRIZ I > TWET,
B OEEGeV),m, 17 =L IR OE E(GeV)

s,t:féjﬁi%/bﬂ%~(6ev ),t<0

AR E B (GeV), EBR O BHAE TN HT7- 0,

(1E)1Gev =10"eV 1eV =1.602x107™J

KBEENH IS TRRSNDBEAREROFBED
HXHRZEO1ULITTY,

Z ORGSR RIS N TR S (D=0) 23
71 (GRIMFERD

= >/ EeafEHA L C,D->D—-isk L CTHHILL
FEH 2 [Pl (IEMELZ 1 Xs— > s+ig)
= >e—>0DMRROEZETEiILE HIY & 3 D FE01E
ELTWET,

AIETIEBERDEZEMMBEILUTOLDZREALTLNET,

HMERTE _EREHEHEEDE
MRE: & —BIEWYNND T /LT K1)




REOBOHEERNERINAHEXEZE0I%UL T %
It DICET AERIZ64A LYy F (MP 1) TUTOH

WWEBLTWET,

ETBH-EX ()

CPU  [SRI1000 [SR16000/XM1|T2K  |SR16000/Mi
BigtheE | 5376 B448| 588 08049
(GFLOPs)

MR 681 50| 414 224

pEHRE 346 0l 208

SRR 382 158 708 314
L EREEEEER (KR

fRHTELIfR -0.3561736812D-06

AMEFEE -0.3560594322D-06
=5 E -0.3561608223D-06
SIEREE -0.3561449971D-06

X ERE 0.032%
HEXIERE 0.004%
HEXIERE 0.008%
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BEEEREECTRTEENTTHIMEMRDOKREL
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(a)s221
11-x1-X-yl-x-y-z

8221(3;mlz,mzz,m32,m42,m52):Jf _[ _[ %dudzdydx
00

0 0

C=(X+y+z+uW)(l-x-y—z—-u)+(X+Yy)(z+u)
E=01-Xx-y—-z-wW(X+2)(y+u)+(x+y)zu+(z+u)xy
M2 =xm,”+ym,” +zm,” +um,” +(l-x—y—z-u)m,’
D=-sE+M°C

TANT—RA

s%#(—1:100,100,0,0,100)
R {LLAR £ 0.0380004438127




(b)laportad

1-Xg 1% =Xy =X =Xy —Xg 1% =Xy —X3—X,4 1
_[ j I j Fdxf,dx4dx3dx2dx1
0 0 0 0

Xe =1=X =X, = X3 =X, — X

&-X1**2*x2-x1**2*x3-x1**2*x4-x1**2*x6-x1*x2**2-x1*x2*x3

&-2.d0*x1*x2*x4

&-X1*x2*x5-x1*x2*x6-x1*x3**2-2.d0*x1*x3*x4-x1*x3*x5-
X1*x3*x6

&-x1*x4**2

&-X1*x4*x5-2.d0*x1*x4*x6-x1*X5*x6-x1*x6**2- x2**2*x4-
X2**2%*x5

&-x2*x3*x4

&-X2*Xx3*x5-x2* x4**2-2.d0*x2*x4*x5-x2 *x4*x6-x2*x5**2-
X2*x5*x6

&-x3**2 *x4

&-x3**2*x5-x3*x4**2-2.d0*x3*x4*x5-x3*x4*x6-x3*x5**2-
X3*x5*x6

&-x4**2*x5

&-x4**2*x6-x4*x5**2-3.d0*x4*x5*x6-x4*x6™* *2-x5**2*x6-
X5*x6**2

fEHT T {LLfR=0.2762092253588




(c) laportag

1 1% I-X = Xp 1% =Xy = X3 1% =Xy = X3 = X5 1% —Xy —X3—X5—Xg
00 0

X, =1-X =X, =X = X — X — X,

de7dx6dx5dx3dx2dxl

0 0 0

C=x1*Xx4+X1*X5+x1*X6+X2*X4+X2*X5+X2 *x6+x3*x4+x3 *Xx5+x3*Xx6+X
4*x5
& + X4*X6+xX4*X7+X5*x7+x6*x7

&-
(X1**24+X2**2+xX3**¥2+XT7* *2+X1*X2+X1 *X3+X1*X7+X2 *X3+X2*x7+x3
*x7)
&*(x4+x5+x6)
&-x4**2*(x1+x2+Xx3+x5+X6+x7)
&-(X5**2+x6**2+x5*x6)*(x1+x2+x3+x4+x7)
&-3.0*x4*(x1*x5+x6*x7)
&-2.0%((x1+x2+x3)*x4*x6+(x2+x3+x7)*x4*X5)

2} Ll f%=0.1723367907503




(d)laportah

1 1% 10 =Xg 1-Xg =Xg =Ko X =Xg=Xg =X7 1=Xg =Xg =X, =X, =X C
00

X5:1—X1—X3—X2—X7—X6—X4

0 0

C=(x1+x2+x3+x4)*(x4+x5+x6+x7)-x4*x4

dx (I, dx, dx, X, dX,

cc=x1*m12+x2*m22+x3*m32+x4*m42+x5*m52+x6*m62

+Xx7*m72
D=-c*cc

AS*(X1*X2*(X4+X5+X6+X7)+X5FX6* (X 1+x2+Xx3+x4)+x1*x

4*X6+x2*x4*x5)
At*x3*x4*x7
Ap12*(x1*x3*(x4+Xx5+x6+x7)+x3*x4*x5)
A+Pp22*(x2*x3* (x4+X5+Xx6+x7)+x3*x4*x6)
AP32*(X5*Xx7*(x1+x2+x3+x4)+x1*x4*x7)
APA2* (X6 X7* (X1+X2+X3+x4)+x2 *x4*Xx7)




FRF—4

m12=1.0d0
m22=1.0d0
m32=1.0d0
m42=1.0d0
m52=1.0d0
m62=1.0d0
m72=1.0d0
p12=1.0d0
p22=1.0d0
p32=1.0d0
p42=1.0d0
s =1.0d0

t =1.0d0

fZ M1 LU fE=0.1036407209893




RITHRRD—EEZTRLFET,

HESEY—RTATSLETHYUNEEEIZES
AN ILED LTWET DT, IRV ARIC
THIERIAHBYET DT, BRELTLIESLY,

FERDRELE

i Tplig Y T2K
s221 =0.0380004438129 s221 =0.0380004438127

laportad = 0.2762092253590
laportag = 0.1723367907503

laportah = 0.1036407209893

laportad = 0.2762092253590
laportag = 0.1723367907502

laportah = 0.1036407209892

SR16000/XM1

GPGPU

s221 =0.0380004438127
laportad = 0.2762092253590
laportag = 0.1723367907502

laportah = 0.1036407209892

s221 =0.0380004438126
laportad = 0.2762092253588
laportag =0.1723367907501

laportah = 0.1036407209891

SR16000/M1

s221 =0.0380004438127
laportad=0.2762092253469
laportag=0.1723367907503

laportah=0.1036407209893




T2K

Ja55L RITE BHEE 64MPI 128MPI 256MPI
(TFLOP) (7) () ()

221 4 6.27429 31.807 15.888 8.007
laporatd 5 3.981312 11.927 5.959 2.967
laportag 6 391.1639 1257.935 621.679 311.828
laportah 6 394.1499 1151.404 580.99 290.99
P RE (E—%) 147GFLOPs/node

4node 0.588TFLOPs
8node 1.176TFLOPs
16node 2.352TFLOPs
SR16000/xm1
Ja4gs.4 RITH EREE 16MPI 32MPI 64MPI
(TFLOP) () () ()

5221 4 6.27429 63.698 39.823 29.902

laporatd 5 3.981312 21.75 12.998 8.102

laportag 6 391.1639 3408.677 1956.102 1280.051

laportah 6 394.1499 2139.455 1500.685 1194.661

Ta55 4 RITHE EHEE 16RA LYK 32ALYR 64AL YR

(TFLOP) () (F) ()

5221 4 6.27429 36.236 28.769 15.257

laporatd 5 3.981312 19.543 12.472 6.533

laportag 6 391.1639 3017.369 1768.963 1162.71

laportah 6 394.1499 1609.981 861.16 793.411

iHE — M RE 0.844TFLOPs

1/—K D5 & (ESMP I 5 ASMPIHE FI| & U 14 REH
EE>TLVET,




GPGPU

JO055L R EEE gpu0 gpul gpuo,1
(TFLOP) (#) () ()

s221 4 6.27429 27.19 27.191 13.815

laporatd 5 3.981312 11.257 11.251 5.85

laportag 6 391.1639 1176.892 1176.6 589.553

laportah 6 394.1499 1132.186 1130.624 569.934

HRE—ItERE
gpu0,gpul 0.544TFLOPs
gpu0,1 1.088TFLOPs

(3¥)16007GPUO,GPU1 320037 GPUO,1

SR16000/M1
JO455 A Rt BEE 16MPI 32MPI 64MPI
(TFLOP) () (F) (F)
s221 4 6.27429 28.689 16.008 12.344
laporatd 5 3.981312 18.675 11.099 6.312
laportag 6 391.1639 2754.579 1520.859 1048.324
laportah 6 394.1499 1639.434 977.612 954.2
J04554 Rt EEE 16 ALK 32ALwR 64X L YR
(TFLOP) () (F) (F)
s221 4 6.27429 27.265 14.429 11.774
laporatd 5 3.981312 16.838 8.687 5.523
laportag 6 391.1639 2575.904 1293.523 985.318
laportah 6 394.1499 1355.26 687.146 617.921

Xm1ERILL1/—RDIHFE (ESMP 5 ASMPI G 5l LU M REAS
EE>TLET,



