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We consider the hyperplane ordering vectorization with the least effect of memory bank conflict on
vector computers. We show that the performance of the hyperplane ordering on recently used vector
computers depends upon the magnitude of the access stride to memory and the total count of the access
strides. We estimate precisely the magnitude of the access stride and its total count which are determined
by the numbers of gridpoints in the three directions. We can gain the highest performance of the vector
computers if and only if we have the best choice of the numbers of the gridpoints in the 3 directions. The
worst choice requires 2.8 times as much CPU time as the best choice.
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4 (a) (b) WY AdFHEEDLWIEHNE

AR .

%4 (b) N, <N, DLEOHBERL BREBOS

(FF8. BR) £LT (&, #E) . TheEn (N: =

HEm

FOERERT. CoROBT (AR, BR). (BE.
BE.N, =88 . (N: =RBE.N, =X

) (Ne=HHE Ny =BE)FLT (N, =FH. N, =#E) 2E% T3,

CHOROPT (BE. BR) . (BH. §#8) 02700H 2 FHFROBROEHRH . BROBMBOEKICEX
TIEBLCENWI LD 3, ﬁﬁ(inu@ﬁ’(ﬂ?&0—6977t1'§‘%ﬂﬁli§§ﬁk'§"\3 e, HdWIRKR
BHELZZIE<SHTRICLAEFNIVIEEZR TS, LT, CORADBERIIRBRICEMF BB
FREDBNLBUFOEY b EEITNE, $4bb. N:. NyAFELBED B WE N2 BE. NJi3#

BRETHUER7 FIHEBOBWIEREBILATES,

6

BOERTHEXRETVWINERET S,

SKEHBPEET <Y b viE L7 ICCG # o # # % i

CTR3IXTHEFEFMBEBFEETRZ MELL ICCGETHWILEDERNNY 7 - a7 Y

Fa)%gé’ﬁsﬁﬂ)%ﬂﬂ)%*ﬁ’é%izﬁt:ﬁbé EitT s,

ZZTRDBIFEIB4BOR (1),(2),(3)

% Hi5R L?’..Bﬂ)'(bé
div(~kV$) = f, k=10, f = 500 (43)
¢=00nT:{z=50<y,2<5}, {y=5 0<z,2<5}and{2=5, 0<z,y <5} (44)
(-kV¢) n=00nTy:{r=0,0<y,2<5}, {y=0,0<z,2¢< 5}and{z =0,0<z,y<5} (45)
7 2R Y 3 RTRIL K L [0,5] x [0,5] X [0,5] DT k1 1 CEELL.
Iy
z ==\
m7  sxxmmomwEs || ¢ I _%1
=
v 5=
il 2
X B
ERFBRABPLEN CTHRBLEIN, KORDL S &ﬁﬁd) THEFEMRTERENS,
edijk—1 + CPij-1,k + bBio1 jk + dbijx + bBit1,jk + chijrik + edijrir = fijk (46)

(9)



ICCG EDMRRIIIHABZ2R /L LT 107, REFHOMMEIZLTO . RIIIERE. 20BT
B AX =5/(N:—1), AY =5/(Ny—1), AZ =5/(N.—1) & L7e. BFARII6E N AR, BRTF AN
BW1O0HATHS. BAD (A) L (B) I3 (No —1) H#HEK. KD (C) & (D) iE (Nx - 1) HBEK (4 DI
TR%ZWV) ., B#%D (E) & (F) i3 (No - 1) HADRRE L1,

( [ N: | N, [N TBRFAR ]
(A) 50 (ST E) 50 (FE) 39 | 97500
“(B) 50 (BFE) | 49 (4 &%) | 40 | 93000
(C) 51 (B¥) 50 (&%) 39 | 99450
(D) 51 (&%) 51 (BE) | 38 | 98833
(E) | 49 (4 ng¥) 50 (F1 %) 40 | 93000
(F) 49 (4nfE8) | 49 (4nfE®) | 41 93441

RS 3DRHANBFAE

HEBRERGCTT. IRATAZEFATHRBEEZFTVEOALEL I KFERE ICCG RTHEL. &
HHE (Mflops) IZRNDATHELL., BL N I3BBTARK. Loop BRBEERERT.

41N 4+ 39N x Loop
CPU x 10%
BRAOBRNBERIBLRESEN (F) 2 1.0: Lt 2OEELRT,

M flops = (47)

{ | ®¥A¥ [ VP-200 ] VP -400E | SX -2 | 5 —820/30 |
(A) [50x50x39 | 255(2.34) | 177(1.53) | 133(1.02) | 724(2.76)
(B) 150 x 49 x40 || 248(2.28) | 177(1.53) | 133(1.02) | 695(2.65)
(C) | 51 x50x39 || 196(1.80) [ 177(1.53) | 133(1.02) | 697(2.66)
(D) [ 51x 51 x38 | 187(1.72) | 177(1.53) | 133(1.02) | 684(2.61)
(E) | 49 x50 x40 || 121(1.11) | 127(1.09) [ 133(1.02) | 414(1.58)
(F) |49 x 49 x 41 || 109(1.00) | 116(1.00) [ 130(1.00) | 262(1.00)

R6 IDEENHHEE (Mflops Bh1) DK

ETOHABICBNT (F) Dy —AHBLYEHFEL . DVWT (E) DYy —25BW, Th6EWFRL N, -1
B NERIIHAD, (F)REDOE (N, -1) b 8DERTHS.

2R VP -200 & 5-3820/30 DERIBLEVRWEALHHERLT WA, LL VP -200 Tt N, ~1 %%
ADEHITL D (A),(B) DT —RH, (C),(D) D N: —1 BB (4DBETHW) KhBr—RLDHEH
dvanlzd LT, §—820/80 Tt (C),(D) 12 (A),(B) W WEALHETH-%, —F. VP — 400 Tit
(A) 26 (D) 2THRLHBTH 72, LHL SX -2 TRY—X (F) 2 (A)(B) DEREKRE2%L (AR
(B) # BB OB ASB-IT LV, -

7T F&w

BPHELEIEE . FHHFFAOBTFAROEREAR MV HABEHEDHAT 2O CEELXERTH
5. FRXTEAEY -7 7 ATERMOASS*ERICARD . 2ATROBRL BROBEEOSHE R
LERIERB- A, BIRELT. NV 7 - 227U 7 bORBES LS THLHIBERZLET S FRER
TRAEY-ATZ2E2XT2L LV, SRTTHEAEFNDLE N, ~1 28 % (N 2 XFHOBFAK) 1235
CENBLEETHS.

8 BEXM

[1]H.A.Van der Vorst, HIGH PERFORMANCE PRECONDITIONING, SIAM J. SCI. STAT. COMPUT,
Vol.10, 6(1989), pp.1174-1185
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