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Fig. 1 Flow chart for application of the direct
simulation Monte-Carlo method.
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Fig. 2 Relation between molecule numbers and seat numbers for each cell in the cross-referencing
table. Informations of velocity components and position coordinates on each molecule are
stored in the other arrays.
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Fig. 3 Conventional routine for molecular indexing in the
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———————— Molecular Indexing (2)--------

NOM(N) is set equal to N.

c
c
c IW( ) and KK( ) are working arrays.
c

DO 4 N=1,NC
4 IC1(N)=0

*VOPTION VEC
DO 5 M=1,NM
N=IP(M)
5 ICT(N)=IC1(N)+1

DO 15 N=1,NC
IF(IC1(N).LE.10) THEN
IC1(N)=20
ELSE
ICI(N)=IC1(N)*2
ENDIF

15 CONTINUE

100 L=0
DO 6 N=1,NC
IC2(N)=L
L=L+IC1(N)
6 IC1(N)=0

NM2=L
DO 26 K=1,NM2
26 LCR(K)=0

C

*VOPTION VEC
DO 27 M=1,NM
IW(M)=1
N=IP(M)
ICT(N)=IC1(N)+1
K=IC1(N)+IC2(N)

27 LCR(K)=NOM(M)

DO 28 K=1,NM2
M=LCR(K)
IF(M.EQ.0) GO TO 28
IW(M)=0

28 CONTINUE

L=0
DO 29 M=1,NM
IF(IW(M).EQ.0) GO TO 29
L=L+1
KK(L)=M

29 CONTINUE

DO 30 N99=1,L

M=KK(N99)

N=IP(M)

IC1(N)=ICT(N)+1

K=IC1(N)+IC2(N)
30 LCR(K)=M

Bl 4 EI~I PALERORGFURBIOHENN - F v

Fig. 4 Routine of the molecular indexing using the
forced vectorization with the appropriate post-
processing for the unvectorizable DO-loops.
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Fig. 6 Influence of the number of molecules in a
cell on the rate of calculation error.
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Fig. 7 Influence of the number of cells on the
rate of calculation error.
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Fig. 9 Influence of the number of cells on the rate
of calculation error. Molecular number is
independent of the cell where the molecule
lies.
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¥a—42 T3, HREREAOCTCEHEERENELOK
<L ENBOTRERIIL.

B4 o DO_15 it BT, cross-reference ¥ —7 v
OB VOBERBKMEL-THRIN TV S
M, BOEETRI->THEDOF 7V ETHFNE
BMUANEERED ARG ELTETELO. EHEHE
FakHicid, ZhEF = v 273 5HE%E DO.30
BiICBMT 2 HENEZ o0 5. 103, £
DON—F &R bDTHS. ¥ ICHE i3, £
o5 50 THE0, BHBRONEE1IKE
32, Fz97DtzbD=>0D DO r—7 (DO_80
& DO_90) W dhd~s b b TE 3 D TEHEE
BT EAEL ., EESR DL E Ficid
271 7 38T DO5 2EfT L%, H407ES 100

Clm e e e e e e —————————
c ICHE is initially zero. If the

c overlap occurs, it turns to one.

c ICO(N) is the last address for

c cell N in LCR( ).

c

c

______________________________________

IF(ICHE.NE.1) THEN

DO 80 N=1,NC
80 ICO(N)=IC1(N)+IC2(N)

DO 90 N=1,NC-1
IF(ICO(N).GT.IC2(N+1)) ICHE=1
90 CONTINUE

IF(ICHE.EQ.1) THEN
DO 4 N=1,NC

4 ICI1(N)=0
DO 5 M=1,NM
N=IP(M)

5 ICI(N)=IC1(N)+1
GO TO 100
ENDIF

ELSE
ICHE=0

Bl 10 cross-reference ¥F— 7NV EDHRFOEHEA F = v
73 BHE—F Y
Fig. 10 Routine of the checkup for the overlap of
molecules on the cross-referencing table.
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ICRY, DO6 LIT2BHET A Licis b, ik, T T T T T I
ZDEINVF 29 7B LIEOCBACERENEL B
&, RRBeNiCBT A0 FRLTHEDOHT 21T o
DEVIIFBENBHED TRBE TS 5. 22 036 % -J
2, BHOBRIFERICENSONLE, T0L> 3 & o
BIRKNUHEbIEEEO b ATLES & L g
bOTHY, HAMSERLN—TICHE LSRR ¢ 03 [ ° 4 g ° o -
LOTRAL. -1 ° g
R11i2, K40 DO6 UMOHBICEST 2 3 o o °
%, #ROF0s 54 (30 DO6 & DO.T) ik 5 0.26( ° 8 g
HWTBHELTHObDOTHEH, HFESHE D ° e °
VcRBRICEL ST TONZEER OB NG ] .
ceptbird. K11 icid IFod~Bir—5 § 02 |- -
v | 2HOIEBE @EKOLOLOW) biibh g o o o
TWB. 1L, EHoOHMBMbRRICEDE & ° °
BREAYT 5. % 015 —
RI213, VRS TFHE 20 CEEL, BT 5 ., ©
(TUHLBRLAY) £65E 0 ICELIEBED
v—F Y RROHEHIMRRO S s 5 2 E0) L 0 -
| )7
1 1 1 ! 1 I I 1 T
t ] ;f [ N Y N N
s - 0 5 10 16 20 25 30 x40t
20 —\o - BATH
| \,\ 1 m1 esTurmiserBao, ATH~BIL-F
= AROHMICET 3 (ERO7 075 4L 0M)
2R N\woskpmze M Tatoul e sputen e for e proceiue
® - N ® — to the conventional one is investigated in
13 o ‘\\\ 9 a several conditions of total number of mole-
“.i ‘\\‘ \° zz:z: where each cell contains twenty mole-
5 PRSI \° ] )
3 = D5t WE§ \A\ \o — %, EhELIEKDI > THERLODTHS. Hh
§ = ‘“\ \\_4 DML E DT, BohiHERBICR»EZYOE
" R BHBRONL 5, AERICHT, SFHMMMT 513
T E~NT bMLDIRI EMBHERIICH B.
ol v 44y 4. R FHBROHNR
0 05 10
P KRNt 5 DSMC $%:Ti3, HFHGEDHE
. ) ) i Bird 5" A LT 5. Bird BoBHI3,
77 ARRICET ZHITEMOEN @R T o H5. FROENIBOT, FFHETEIELZ L
77 heol) IKENICIS U RIS DB S 1, B REER R 28

Fig. 11 Ratio'of the computer time for the proce-

dure after ‘DO_15' in Fig. 4 to that after BN Mt BBA DL THROHABT DO B> 5
‘DO.5’" in Fig. 3 and ratio of the computer * WRHM (collision time) DYELEIKICO TIRXR 1) %
time for the whole procedure in Fig. 4 to BRIV 4B, 4t BRI, € VRAAFOTRTOMS

that in Fig. 3. HZOVTHARHREND LIRS 120
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FEBHEOHEIZ, AT EICMTICTFbh3 DT,
ERINTIZ NI P AEWTIRETH B0, KeALiEB
T, HEBHOMMNE I LRF v At % BILBET
BEHEEROET L0052, GO.TO Xick 3
RO MLELIDIC, TOETETRNI Pt TaI
V. 2CZT, H#FHEERON—F T, AT
BOET DO M —FIDONWTRY FVEHER TS C
&&EL, 207 bafEni: DO v—F b T3,
Zen—RORFHHELOLHELZVEDLET S,
bbb, ¥ [F—2ERI K&, HFRIEGE
AR (D FM2EUESH YD, HERBE oML
ALRT v PERBITOEOEN) ZRELE, £
howenZiek, TF1IRKG HFEEEEZHE S
5. —HHIREBINI D TFRT BERICEET S0 E
Shid, AR EEOKXIICEKET 50T, BAIK
£-oTR, ZOHELEHINICLbHB. 208
B, TOEVRBAFHEREHELZL. KT
2, ~ROBFRTICODOVTHBHELKRZ 2%, B
U T7—2 R LT, SFREHETTREL 22
T5. 2LT, 2050l lic, Rk 1EEG
AFREELHETS. ChoORERROEL, ¢
RTOLVOHEMEOMMNE A LR T v TEBAI:
5, AFHUTBROHERIKT T 5.

5. BED LI ab—vavIitHBII3HERD
TarsSLt0EELE

ZRAY v FEEAT A EELZAKICELT, &
BAEEORVIRE CEHEBTEIRERIOKT
ERIND 7 R vty HOBH 1/Kn=T70 OiREE,
RO aFEE50000) OIalb—va vicdBn

®2 EEOVIav—VaYRBPAWRED S 0s5
LERT bLENIT BT 5 AL DFHFERN O
J-4 3
Table 2 Comparison between the computer time
of the simulation using the vectorized
program and that using the conventional
one.

Conven(tsigg)al Vectox(’iszec? Ratio
rlggfgrlf far 272.3 427 ‘ 6.38
icég;tiﬁcation 503. 4 54.2 9.29
ihr/{giee)?i‘}lx]gr 154.7 36.8 4.20
inermolecular|  gp1.1 4.8 12.8
Sum total 1451.5 174.5 8.32

HEYIalv-YaYeaEVYFHNVNOEDOEH~RI P VHE 1225

T, ERAOTW T ur s ag X AHEERE, #l
BOXIERI bLERBLIc S0 S5 M X B3HE
EEEOLBET-1. B2, MOOV—F L DE
HicE L7 CPU BRO/NHERLICSDTH 2 28,
ZhZhOFEN—F Y TRI P LORENBNT
B, MRS L, H8EoRFEAIMERINT
W3, AEZER L7 Tcross-reference 5 — 7 v E D4
FoOU~BEL| OHEL~F YEAKE, RO OD
HAEDER LD ->TVBH, ZOBIERREED
DANFHETITI &, KI5 HREDHRL
LD SEOLDT, TOV—F ORI b fbDR)
RRIK&EL.

6. € ¥+ U

DSMC &7 v 7 5 aic LT, ~7 FAEEIC &
HEELERI LR TE2EEEBL. Furs5L
ho, WEOHFHETIINZ bt T &4 DO v~
Tic LT, TdEl~s rafpe s 2 /S (HE
REBLDIDD) BB LOSEEEFROEL
fo. Flo, BERERARCRIZT, ¥, AR
BFHBLICETIERROEBEEHOhic L. 2D
B, KRBk > THENRLEDT 2 FTOREE
REREZRHON, COCEREELTHONE, —#
ras s s0REticd, TAEHCRATES. ¥
¥k, <7 AL REIE DO v—F % N7 bl
A1-0ici, DO v —FDERITXZ b bzt 3
EACERT 5L 0D DB~ BEIEHE T H - 705
SlEB~Ic kS BHREKR, 4% oHBEIcBVTH
BREhZ2bDEEZ B,

WY AHERCEL BRELCHERZOVREVIES
HERFRAT AR ICRHOBEET S, %<
OFHRB /B LN LV BEEEC BB L EY
5. ARIOHEFICI, MEFE LRSS TR
WA - BFiHHEE L 4 —» HITAC-S 810/10 %
LU M 680 ZFH L.
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MR 24 4. MA4BELERT
HAEBR TN % B4
RFERELRBET. BEG)HR
FZIFIC Att. RRS1EZEAL

TEDBRIFHNBTF. Bi624ER
B&E T¥EEL FESKEOYIaL-vavs
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