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2 Utilization of ‘HPC-MW’
Optimized FE code is generated by plugging HPC-MW.
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L7zFEEE U CHRAEE (Conjugate Gradient) 7% DX
1HiE (Iterative Method) AWEH S TW5, RIEFEOIE
BRI OBEES A RET 270, ERNEM
BECEH T 5 72013 Hi L (Preconditioning) % fE L,
EAESA 2 EZ AT 2@ FEN—RWTH S, KE
FEORLEFE L L CIIAEE LU (Incomplete LU
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Factorization, ILU) &% 2 WIE AR ZEL£ I L A F — 5t
(Incomplete Cholesky Factorization, IC) 7 &8 & {fEH &1
. ILU/IC (BITILU) W—EOARELERETH D,
IR 2 LB ASA: U 2 720002, SHMBICE L 72 BPTRY ewi
WRFENLEE 2D,

BIALEE D & FURIEIC BT 55 70 & 23 LIT 0 481
WCEEND
ATHIN Y B OVER
s N7 P~ 7 VTR
c X7 MV (BRUZOERRE) O
- BTALER

DL [RX7 Mol Zk{&T T X TR EE
HoOBELHELET L. [THIX7 bV FFRHERNICRE
*EMT IR 2 AESITRETH L. [HNE] &
MPI_ALLREDUCE 7% & DO 7V —F v # i B L TEH I
ERTRETH L. mED [HILE ] 120V CIHMLE Tk
Lo TEL L, BIZIEILU % EOFHRITAnE, #HRA
A& KB BB OEREESEL 5720, BFHEHFH
WTHhLH., HMTOLy ¥ 2MEHELEEORE, Filli
DRVILU (0) HERLEe UCfERT 2% L, RiLHEs
BT ERO 0 BIREER HD 5720, BIEHRBAKA
B DIEFNLIIEHEIRDOM LD 72DIATTRTH S,

AP CIRBETETLE S (BFTILU (0) ¥, Localized
ILU (0)) ZHiciatz#ns, BITILU (0) Six—E
o TH#M] ILU (0) ETH5H. BRTILU (0) & TIdH
BB RAGTERICHEEN S OFE (ThbuANED
WE) #0-7HZLIZXoC, WILBEORBA{LE TV,
WHIEDE AT VT AL 2EHLTWE (M4).

Kfge T, FHAEEE LT
- Conjugate Gradient (CG)

+ Bi-Conjugate Gradient Stabilized (BiCGSTAB)

* Generalized Minimal Residual (GMRES)

- Generalized Product-type Bi-Conjugate Gradient (GPBiCG)
DR T ETT 5.

LESIC1HBEEDA S I — Vb N—DiEd, 1H R
SHHENELET AHECHETLETO Y 754 T DY
—bHETA. 7oy 7 NOBHESENT A5G, —D
DTATFEAORTTAY 7 H A APETHHEICHEL
THNIET 5.

RULEFH L LCid, AROBETILU (0) IC (0) &
@ it |2, Block Scaling, Point Jacobi, SAI (Sparse
Approximate Inverse, Algebraic Multigrid  (Algebraic
Multigrid) #HET 5.

N= R 2 PG L F o — =0 7k, BHEFEfTRrE
- FORBHEELHO L L CHECEEL O LATH
5. FEFETE, )7 MV, AAT-OF SOy —%
WRELZI PV 2T RERET L7290, #nFNICHET

£ B OB R 291

BEEIL, Fa—= U IANETHS.

—fic, JEEERTEEALREICBVRTE RS b
W BHEEEEEL DOICEDT O3 EANEETH S |
- SR B 2 LB
CEREATY T 7R A
TGN —TE (XY MRk v FOBEE)

SEFEFLFEIIBNWT, INHTEBEEINL L), &
HHLVREZEDO)F—FY Y EERT L. K5 EEIE
TR Z DR WK I IS —F 1) ¥ 7§ 5 3R AR
LCwb, M5(a) 12B1F %M UES D Hyperplane i3
5 EATIEER /R PIVETYEREETH S, H5(b) T,
Al U color FH5 2B T A BRI H /7 M IVELTHHEET
H5. T72, @5(c) TiE, N7 MEZHERT LD
Hperplane 2527 v — 7L 8 Twab ., HEIZI NS HEWIC
FRBFEORIMEATTIR S 2 M T 5 380 OB, 77
L ANEERLTWAS., H6D3KEXAT—F77F v D
WILRIETEEELZMTIORT. R7(a), 7(0) FZ2he
N, SMPZ S A% BRI~y pVEHERE, 2AH5 oty ¥
2B A HEERTOBEESEERL NS, T—F77F
Y DBENIIS U CEY A — 5 Y I RRETH D EH
bbb, HPC-MW Tit, 1—F—Th s a— FEEEZ»
LTEXLEITINLD SO AR IBRTES LD %
B9 5.

AHT =Ty oW TEFy vy VamBETZEEL
770y R IPBETHL, Frv a2 BFEIRET AR
WEFT A0V Fv—ra— FELEKL, &F
SEh 7oy I L CRHSEEFET S, Frv Y aR
BILEoTHRBEL 7Oy 7 ¥4 R3BR 5720, FOEL
KISLTRADI Fuvw a7 (W7 —F ) 2EHT 5
VENELDBENHL. ZOLIRBERBEELT, 7
LE I TNVCHDoa87 eI Fvy o 7 OFEEFEICD
WTHIRETT 5.

9. B 9 ¥

ARHPC-MW OBFICLY, d—2y FR5NL TV F
FTHA RETEBEEICB VT, RFEMEE T - Fofr
BRI SRS, FAMET- FEEORFE N
LB ENTEE, T, DWTH, TEROLIREFEE
BERHEE LTI LIRSS,

CHFEHHY I ALY a v OB LEEY T LT

HRDWESL, A V7 72— 2A0&E LSV T b

T HRBEREORBEN i E
CRVFT 4 T ) — LR - SR OTEHEAL.
-HPC-M O, ERIZL D RE, BEERIBITLRE

iy 32— a va#E) A\AWEBEOTEL

CARKTAV 2y bTCED I I AV - a v EETN

F—AE L, o3Il —3 350 [GRID]
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[TTBL] A5 EULEERIE F DY I 2 L — & ORESE,

ALY FEHERON—-FY 27 - V7 ML ik

BERFFEOMRI TR, By - BENERSES oM.

3o, VIMNT 2 THREEBOREICLS, 36k

AEMERE NN — F o = 7 OB RS RE.
(20034E 4 F 2 0 2H)

[A]

PE#0

PE#1

PE#2

PE#3

4  Forward/Backward Substitution for Localized ILU((0)

Component ‘A’ on PE#) is related to six non-diagonal
components. Components ‘4’, ‘5’ and ‘6’ are ignored at the
forward/backward substitution for the localized ILU(Q),
since they belong to other PEs.

8 ]9 [1a]11[12]18[14]15]

789 [10[14/r2[13[ 4]

6.)7.8.[ 9 10[11]12]13

5]6| 78] 9]10/14]12)

45678 r0[1]

slass]7[8[9]10

2/3/4|5]6|7[8]9 | :
1]2]3]4[s]e[7]8 1]2]sia]1[2]2

(a) Hyperplane/RCM (b) Multicoloring: 4 colors (c) CM-RCM: 4 colors

5  Ordering for Vector Processors and SMP clusters

56

2 2 X &

D hREE, WHER, Ny FEEEREEICBIT 2R
BETH o — VRABER (HPC I My 7)), BHEILE
FEAKFRICE, Vol. 7, No. 1, pp. 199-202, 2002.

2)  Kengo Nakajima and Hiroshi Okuda, HPC Middleware-
Infrastructure for Development of Scientific Applications on
Various Types of HPC Environments-First Step for
ACES/GRID, Proc. 3rd ACES International Workshop, p. 95,
2002.

PDJDS/CM-RCM  PDCRS/CM-RCM CRS no re-ordering
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(a) Long vector length (b) Short vector length {c) Natural ordering
X6  Storing Styles and Accessing Directions of Independent

Components of Matrix
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(a) SMP-cluster type vector computer (b) Scalar processor

7  FLOPS Rate of 3 D Elastic Analysis Under Various Ordering
(see Fig.6)

1 node of Hitachi SR8000 (8 CPU, 8 GFLOPS/ peak) with
pseudo vector option is used.

® . PDJDS/CM-RCM ordering, O
ordering, 4 [ Natural Ordering

PCRS/CM-RCM



