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eps_fvm®D L

program eps_fvm
use eps_fvm all

implicit REAL*8 (A-H,0-2)
call eps_fvm input grid
call poi_gen

call eps_fvm solver

call output ucd

end program eps_fvm
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Preconditioned Conjugate Gradient Method (CG)

Compute r(®= b-[A]x(®

for i= 1, 2, . s ITHIRDKRILIE

solve ([Ml])z‘i(‘l’lz) r -1 N /{al“)l/m%

pi = r zHe . N .

e « ROMLEH DI
S s FILE CHART—)2T)
Bioi= Pii/Pisy
p= z{-D 4 B, pli-b

endif

(1) = [A] (i) . S

31 = Pl_ll/jp(i)cyn x (1) ARV

xW= xi-1 4 gp@ oL Xj]a_

rifl= rG-1 — g gt 1

check convergence |r|
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BRAFTEE (FVYM) (28T %)LIEONF#%I
c HEICBI ST, BiELEEROBEROHHBE,

- BRTE AL AVETEE,
o LEA-THIEHEICEBEL-FETHS,
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BRGRE  hmus
BBRTR

BVRER
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(REERE

L ERPLALEAETOEM
(REIFIVIR

ARTERE

L ERERE
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Preconditioned Conjugate Gradient Method (CG)

Compute r(®= b-[A]x(® L . .
for i= 1, 2, . . TT?UA?HI/#E
solve [M]z-b= r@-1)
Pi= ri-1) 5 @E-1)

if i=1
pl= z©
else
Bl(l)= pi(il{)p : (i-1)
eHZif ’ i do i=1, N
S rate Y(i)= D(i) *X (i)
q*'= [alp™ do j= INDEX(i-1)+1, INDEX (i)
a; = py/pHq® Y(i)= Y(i) + AMAT(§)*X (ITEM(J))
xW= x@-1) + g.pd enddo
r®= rE1 - g, gl enddo

check convergence |r]
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Preconditioned Conjugate Gradient Method (CG)

Compute r(®= b-[A]x(®
for i= 1, 2, ..
solve [M]zG D= r@-1)
pifl= r(1—1) 2(1—1) . '_.ﬂ* ﬁ .
if i=1 o ROKRILE S DR
pM= 7
else
ﬁi—_1= pi—_1/Pi—2 )
pi= zG(-1) 4 B pl-1) .
endif do d= 1, 1
T i) z (1)= ALPHA*X (i) + Y (i)
qt¥’= [alp™ enddo
o, = py/ptgW
x@W= x(-1) 4 g pi
r= rG1 - g gt
check convergence |r|

BN THEN T BETE

0]
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Preconditioned Conjugate Gradient Method (CG)

Compute r(®= b-[A]x(®

for

(D
)
[oB

T2K-FVM-02

i=1, 2, ..

solve [M]Z(l—l): ri-1)
Pi1= r(i-1) z(i-1)

if i=1

(1) = Z(0)

« ROMNLAFE

e}

else

Bisi= Pi1/Piss
(1) = Z(i—l) + B 1 p(i—l)
i

'O

. DOTP= 0.d0
—e?i‘?if o do i= 1, N
qa'= [alp™ DOTP= DOTP + X (i)*Y (i)
a; = p;,/pPq® enddo
xi= x(-1) 4 g pd

(= pl-1) - g () S
r r %9 2EEHTABEELROIDELHS:
check convergence |r| ﬁ{gﬁﬂi
=
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Preconditioned Conjugate Gradient Method (CG)

Compute r®= b-[A]x(®

for

(D
)
[oB

i=1, 2, ..

solve [M]z(@-D= rp(i-1)
P, = rG1 z{E-D

if i=1

()= 5(0)

el « BTALE R ART—1)2Y)

Bisi= Pii/Piss

i) = i-1 i-1
= zE-1) 4 Bl—l p(l )
endif

q(i): [A]p(i)

a; = p;/pHg®

x1)= x@-1) 4 aip(l)

r@= pG-1 - o g
check convergence |r|

e}

'O

do i= 1, N
Y (1)=X(1)/D (i)
enddo

AT EA ATREBETE
(BB FRITKFET DY)
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Preconditioned Conjugate Gradient Method (CG)

Compute r(®= b-[A]x(®
for i= 1, 2, ..
solve [M]zG D= rG-1)
P;q= ri1 zGE-1)
if i=1
p= z(O
else
Bii= Pi1/Pics
pi= z0-b 4 B pt-b
e
endif
g®= [A]p@®
o; = p;,/pHq®
xW= xE-1D 4 g p@
ri= pG-b - g g@
check convergence |r|

o ITHINRYLILIE
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HzaidEDl 51461 (2/2)

- NI
— MPI_ALLREDUCE

'C
IC +————————————— +
'C | RHO= {r}{z} |
IC f============= +
I C===
RHO= 0.dO
do i= 1, N
RHO= RHO + W(i,R)*W(i,Z)
enddo
allreduce RHO
lE===

WEIEE, sEEEEES BETILE

24 T2K-FVM-02

L AEEDIAEFIME]1(1/2)

« THINIMIVIR

- A—N—SVTEET—2DORMEEEL T, NIMLEDRZHE

ZHTHS

Ic
!C-- {qg}= [A]{p}

exchange W(i,P)

do i= 1, N
W(i,Q) = DIAG(1i)*W(i,P)
do j= INDEX(i-1)+1, INDEX (1)
W(i,Q) = W(i,Q) + AMAT(J)*W(ITEM(J),P)
enddo
enddo
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ARAFIEE

LREICHEZER(2/4)

A &= (Internal Points)

Y Y Y ® Y ZOEBIZTH A SN-EXR
4} 53 (External Points)
Y Y o o ) Y HDEEIZTH A SN -ERTHINZDEEHDE

EEEWTIDINELESR
(F—N"—ZvTBEOER)
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A & (Internal Points)
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BRAFE
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BEBICHELELR (4/4)

A & (Internal Points)

® ® Y FOEEICTHAUSh-ER
— 5} &= (External Points)

° e | loll e OB T A SN BERTHENTOELOH

BEEETIDIHLELESR
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BRFITEE

LREICHEZER (4/4)

AN &= (Internal Points)

® Y Y Y Y ZOEBIZTH A SN-ER
= 4} 2 (External Points)
Y ° ® Y ® ° HOEBIZTH A INE-ERTHLINZDBEE DG

HEEETHDIMLELER
(F—N—ZvTBEDER)

R = (Boundary Points)
NEDSL, thDBEE DS RELOTNDER
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pB iz fE AH B D B§ %
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BEREBT—2 (BT —5) iLHx
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s RE, M=
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. ER AR
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S
oy

R E
20 | 22 | 23 | 2 5 | 2 | 2 | #PE1 | — RS n-BET—TIL

6 | 17 | 18 | 19 s |10 | 2 s NMBIEIELIXTH R IDEHRE, ZTDMHE IAKRERELTL
i s LN/ HETH S,

s |z s T . TRIET—7 LI EIEEERO S R OBR O it
B - - LT::E)O)O

£
[&;]

— IEET—T )L (export) I, [ZIET—T )L (import) 1D 5,

— MPI_Isend, MPI_Irecv, MPI_Waitall
1 2 3 4 5 — MPI_Sendrecv
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MPITEEIAP ~

T2K-FVM-02 42

1%{E (MPI_Isend/Irecv/Waitall)

neib#1 neib#2 neib#3 neib#4

BUFlength_e ! !

BUFlength_e l BUFlength_e BUFlength_e

export_index(0)+1  export_index(1)+1 export_index(2)+1 export_index(3)+1 export_index(4)

export_index (neib-1)+1~export_index (neib) & HE Mexport_itemAS
neib%F B OBSEERICEE SIS

do neib= 1, NEIBPETOT
do k= export_index(neib-1)+1, export_ index(neib)
kk= export item(k)
SENDbuf (k)= VAL (kk)

enddo EENYITFADHRA
e BELEOEHEEEER, REE
do neib= 1, NEIBPETOT SDTIEEL, SD &I/ T7A~—[H
iS_e= export_index(neib-1) + 1 {tkb—cé-l-gj—é
iE_e= export_index(neib )
BUFlength_e= iE e + 1 - iS_e
call MPI_TIsend &
& (SENDbuf (iS_e) , BUFlength e, MPI_INTEGER, NEIBPE (neib), 0, &
& MPI_COMM WORLD, request send(neib), ierr)

enddo

call MPI_WAITALL (NEIBPETOT, request_send, stat_recv, ierr)

T2K-FVM-02 41

— RIS BIET—T IV E(E

- XEMRF
— NEIBPETOT, NEIB(neib)
s TNTNOEERFITEDIAVE—DHAX(RE)
— export_index(neib), neib= 1, NEIBPETOT
- BERAIBS
— export_item(k), k= 1, export_index(NEIBPETOT)
s TNETNDREEBFITELAvE—D
— SENDbuf(k), k= 1, export_index(NEIBPETOT)
« CRS(1T5I#&#H:%) Dindex~itemD %

1%{E (MPI_Sendrecv)

neib#1 neib#2 neib#3 neib#4

l BUFlength_e ! BUFlength_e BUFlength_e BUFlength_e

export_index(0)+1  export_index(1)+1 export_index(2)+1 export_index(3)+1 export_index(4)

export_index (neib—1) +1~export_index (neib) & H Mexport_itemAt
neib® B OBEEEEICEES NS

do neib= 1, NEIBPETOT
do k= export index(neib-1)+1, export index(neib) S I= O s
kk= export_item (k) EENYITFADEKA
SENDbuf (k)= VAL (kk)
enddo
enddo

do neib= 1, NEIBPETOT
iS_e= export_index(neib-1) + 1
iE_e= export_index(neib )
BUFlength_e= iE e + 1 - iS e

call MPI_SENDRECV &
& (SENDbuf (iS_e) , BUFlength e, MPI INTEGER, NEIBPE (neib), 0, &
& RECVbuf (iS_i), BUFlength i, MPI_ INTEGER, NEIBPE (neib), 0, &
& MPI COMM WORLD, stat sr, ierr)

enddo
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— eI EBETF—T I 2= 24§ (MPI_Isend/Irecv/Waitall)

do neib= 1, NEIBPETOT
iS_i= import_index(neib-1) + 1
iE i= import_index(neib )

=z /= BUFlength i= iE i + 1 - iS_i
- ZEMEF
call MPI_TRECV &
— i (RECVbuf (iS i), BUFlength i, MPI INTEGER, NEIBPE (neib), 0,
NEIBPETOT NEIB(ner) Z MPI_CICJJMMiV\ﬁ;LD, reqﬁggt_E;cv(ner), ierr) e )
ol =2, Xy ss‘ ~» dd
° %h%h@ *E%?b\b'_"(d—ﬂyé}‘yt_ -U-’rx iglloMPI_WAITALL (NEIBPETOT, request recv, stat recv, ierr)
i i — d ib= 1, NEIBPETOT
- |mp0rt_|ndeX(ne|b), nelb_1’ NEIBPETOT ° gilk— import_index(neib-1)+1, import_index (neib)
kk= import item(k)
=1 = VAL (kk)= RECVbuf (k)
° ry* ln\J%-’? enddo N ZENYITTHLRA
— import_item(k), k= 1, import_index(NEIBPETOT) enade

import_index (neib-1)+1~ import_index (neib) Z& B @ import_itemAt

s TNEFNDZEHEFENCZITREAVvE—D neib B OB EERS > HEEh D

— RECVbuf(k), k= 1, import_index(NEIBPETOT) RECVbuf _ _ _
neib#1 neib#2 neib#3 neib#4
| | | \ |
! BUFlength_i ! BUFlength_i ! BUFlength_i ! BUFlength_i !
import_index(0)+1 import_index(1)+1 import_index(2)+1 import_index(3)+1 import_index(4)
T2K-FVM-02 46 T2K-FVM-02 47

==
_ Z{&(MPI_Sendrecv) $UFINLTATSA: = REF—2DB)

iS_i= import_index(neib-1) + 1
iE_i= import_index(neib )
BUFlength i= iE i + 1 - is_i

call MPI_SENDRECV & FORTRAN $ cd <$FVM>/local/4pe

& (SENDbuf (iS_e), BUFlength e, MPI INTEGER, NEIBPE (neib), O0,&

& RECVbuf(:LS i), BUFlength by MPI INTEGER, NEIBPE (neib), 0, & .

& MPI COMM WORLD, stat sr, ierr) $ mpif90 -Oss -noparallel sq-srl.f Isend/Irecv
enddo

$ mpif90 -Oss -noparallel sq-sr2.f Sendrecv
do neib= 1, NEIBPETOT
do k= import index(neib-1)+1, import_ index(neib) Q{E/i“y77b\%0)ﬁ]\

kk= import_item (k) (gO o Sh&ﬁIE)
VAL (kk)= RECVbuf (k)
enddo $ gsub go.sh
enddo

import_index (neib-1)+1~ import_index (neib) & B & import_itemAt

neib% H OBEERM HRESND C $ cd <$FVM>/local/dpe
RECVbuf $ mpi — - =
. . . . picc -Os -noparallel sg-srl.c Isend/Irecv
neib#1 neib#2 neib#3 neib#4 $ mpicc -Os -noparallel sg-sr2.c Sendrecv
| — —| —] —] (go.shZ{BIE)
BUFlength_i BUFlength_i BUFlength_i BUFlength_i

sub go.sh
import_index(0)+1 import_index(1)+1 import_index(2)+1 import_index(3)+1 import_index(4) $ q g
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£4EET— 2 (RIS 8T —) 13 SPMD- - -
PE#OIZE T A BN #T—73

pes rer D S

21122(23(24 PE #0 PE #1 PE #2 PE #3
25(26(27|28 13(14[15|16(20 | | | |
1_7 E E @ 9 10 11 12 19 “a.out” l “a.out” l “a.out” l “a.out” l
9110/11/12 5/6|7|8|18 | |

PE#0 PE#1 PE#0 PE#1 wEr—on i i T Ry
B HT— 58 i Wb 3
(MRDERK “sq.0” “sq.1” “sq.2” “sq.3” HEF_4

BERICB+5E(£AKES) BERES ERES)

T2K-FVM-02 T2K-FVM-02

PE#OIZHITHBAAET—4(1/8): sqm.0 PE#OIZE T HBATAET —45(2/8)
sqm. 0 : BB, BEiztaE

#NEIBPEtot #NEIBPEtot
2

2 RS
#NEIBPE #NEIBPE .
ooz PE#2 12 Bt
E?ZM%(G)RTindex 2 1 2 2 2 3 2 4 ingégRTindex
#IMPORTitems #IMPORTitems
17 13{14/15|16|20 T
19 19
20 9 10{11/12/19 20
22 22
23 5/6|7|8|18 23
#EXPORTindex #EXPORTindex
;EXgORTi tems 1 2 3 4 1 7 gEXgORTi tems
4 4
8 PE#0 PE#1 8
12 12
16 16
12 BiEE 12
15 15
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PE#0I=HTEBHAEHT—42(318) ' PE#OIZH T B9 BT —4 (4/8)

sqm.0: AR, LER(ARE+NR)H sq.0:NRIZHEITAE: C+TEST7MAIL
A
PE#2 #NODE ]
24 16 RERY WA 5
21 22 23 24 ﬁIMgORTindex 2
#IMPORTitems
13/14/15|16|20 i 25/26|27 |28 "
19 11
9110/11{12|19 = 17/18/19(20 1
567818 . 9 10/11/12 i
1]23]4 17 - 1]2[3]4 .
PE#0 PE#1 : PE#0 58
16
e 13 ARICEIT5(E
Sliik: k=1 i% (SIRED)
PE#OIZE TSR ERT—45(5/8) PE#OICE TSRS ERT—5(6/8)
sgm.0: limport(Z18) ISN 54 = 1D 1EER sqm.0: limport(Z18) IS 54} = 1 DIFER
#NEIBPEtot #NEIBPEtot
2 2
PE#2 PE#2
24 16 24 16
21 22 23 24 XIME’ORTindex 21 22 23 24 ﬁIMgORTindex
#IMPORTitems #IMPORTi tems
13 14 15 16 20 ié BRI 1 54D (1~4), 13 14 15 16 20 ié MBS D
4 > ~ limpo =01~
9 [10]11/12/19 20 Tper(Rl8)1an oot 9 |10[11/12]19 2 por 3 SEK -0
Yo RIESEI2 AN
5/6(7|8|18 5/6(7|8|18 Fepon 1 B2 (5-8)
#EXPORTindex #EXPORTindex
1 2 3 4 17 #EXPORTitems 1 2 3 4 17 ;EXgORTitems
PE#0 PE#1 8 PE#0 PE#1 :
BEES 14 BEES 12
15 15
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PE#OIZB T BB T—4(7/8)

sqm.0: lexport(GE

£8) 1T AR R IDIFEH

PE#OICH T BB & T—4(8/8)

sqm.0: TexportGE{E) 19 HNER R IDIEHR

#NEIBPEtot #NEIBPEtot
2 2
#NEIBPE #NEIBPE
1 2 1 2
PE#2 #NODE PE#2 #NODE
A DoRTS A igM;gRTindex
21/22/23/24 s 21|22/23] o
#IMPORTitems i #IMPORTitems
13[14]15/16(20 17 13[14(15(16|H0 17
| :
20 2~42(5~8 20
9 [10[11[12]19 | g (10 |12 19 .
RY,
5/6|7|8|18 23 — 5(6|7|8|18 23
#EXPORTindex #EXPORTindex
1 2 3 4 17 ;leXgORTitems 1 2 3 4 17 ﬁEXgORTitems
4 4 BEfERE 1~
PE#0 PE#1 32 PE#0 PE#1 ?2 rexp]cj)rtjﬁ'éﬁﬁ(1~4)
16 16
_ 13 _ 13
EES 12 BEES 14 [SET VI
12 ig lexport19™5E 5% (5~8)
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PE#OIZEB T B BN & T—4(8/8)

sqm.0: lexport(GE

£8) 1T AR R IDIFEH

67

7045 5 .L%5]:sq-sr2.f (1/6)
DEIE

implicit REAL*8 (A-H,0-Z2)
include 'mpif.h'

N R IEEDERDARE
FTELTLSRBEEMN oD H
ZEShd,

21
13

e

RRNFEHDMEEIC
&"ab\frﬂn“k‘:ﬁoflﬂé
7 AIREME A DD T, B D FEE,
[ZEESNDELHD
(16BFERDHD .

lE===

integer (kind=4) ::
integer (kind=4) ::
integer (kind=4) ::

integer (kind=4),

integer (kind=4),
integer (kind=4),
integer (kind=4),
character (1en=80)

call MPI INIT

my_rank, PETOT
N, NP, NEIBPETOT
BUFlength_e, BUFlength i

dimension(:), allocatable ::
dimension(:), allocatable ::
dimension(:), allocatable ::
dimension(:), allocatable ::

VAL, SENDbuf, RECVbuf, NEIBPE

import_index, import_item
export index, export item
stat_sr

:: filename, line

(ierr)

call MPI COMM SIZE (MPI_COMM WORLD, PETOT, ierr )
call MPI COMM RANK (MPI_ COMM WORLD, my_rank, ierr )
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. 045 L4 r2.f (2/6)
— .
. A -
055,45 :sq-sr2.f (2/6) : Sq-Sr2.
5 = z AR ANEE LS, 4 T — *) B 24 SA
VAN 2 F—4( *) EE A3 5 ya sqm.”) HAr 1A+
B e AV AT sgqm.*) Bt & IA H RFTEA Y 2T q &
#NEIBPEtot
(o] e 2
! !C-- MESH NEIBPE
!C-- MESH . ., @ if (my rank.eq.0) filename= 'sgm.0' ‘i‘ 2
LEN(mySrank-eqi0)ilenames 'Sq‘“~1v if (my rank.eq.l) filename= 'sqm.1' #NODE
if (my_rank.eq.l) f:!.lename: TR if (my_rank.eq.2) filename= 'sgm.2' 24 16
if (my_rank.eq.2) filename= ,Sq‘“-3| if (my_rank.eq.3) filename= 'sgm.3' #IMPORTindex
if (my rank.eq.3) filename= 'sqm.3! 0 open (21, file= filename, status= 'unknown') i
open (21, file= filename, status= 'unknown') read (21,*) NEIBPETOT #IMPORT; tems
read (21,*) NEIBPETOT allocate (NEIBPE (NEIBPETOT)) 17
allleeaite (MINEED (NITESITTO) ) allocate (import index (0:NEIBPETOT)) T
alleeaite (impert inces:(0NITEPTIO) ) allocate (export index (0:NEIBPETOT)) S
allocate (exporti}ndex(O:NEIBPETOT)) import_index= 0 20
1mpor§7}2§§§: 8 export_index= 0 21
export_1i = *) (NEIBPE ib) , neib= 1, NEIBPETOT)
read (21,*) (NEIBPE(neib), neib= 1, NEIBPETOT) zead (B17) (REpEE(nein), ’ 22
read (21,*) NP, N ! %2
read (21,'(a80)"') line * i t ind eib), neib= 1, NEIBPETOT) ;
read (21:*) (import index (neib), neib; )1, NEIBPETOT) read (21,%*) (;:Eoimﬁégteiégex(1)\H~’ZIBPETOT)’ ﬁEXsPORT:Lndex
nn= import_index (NEIBPETOT — i d on .
allocate (import_ item(nn)) 4o ie 1. om allocate (import item(nn)) ﬁEXPORTJ.tems
do i= 1, nn '21* i t item (i
read (21,*) import_item(i) enézgd (21,*) import_item (i) gz
enddo 16
read (21,'(a80)') line ) 21, * t_index (neib), neib= 1, NEIBPETOT)
read (21:*) (exportiindeg{(neib), neib= 1, NEIBPETOT) read (21,%*) (iigogxﬁért index(NI:ZIBPETOT)’ iz
nn= exportilndex(NEIBPETOT) allocate (export item(nn)) 15
allocate (export item(nn)) do i= 1, mm - 1s
do i= 1, nn ’21 * t item(i)
read (21,*) export_item(i) _ read (21,%) export item(
enddo
1 21
close (21) close (21)
K-FVM-02
T2K-FVM-02 » i ’ j 7“ —J wj r2 f ( 2/6 )
— .
. A -
055,45 sq-sr2.f (2/6) Z L1 : sq-sr2.
5 = z AR ANEE LS, 4 T — *) B 24 SA
VAN > —9 ( *) === 753 v a Sgm.”) gt dr 1L
BRREA Y AT sqm.”) e IA H BRFEA Y AT q 7
EIBPEtot
| #NEIBPEtot c gN o
i 2 !C-- MESH NEIBPE
!C-- MESH ) _ o #NEIBPE if (my_rank.eq.0) filename= 'sqm.0' ? 2
if (my_rank.eq.0) f}lename: 'sqm. 0! 1 2 if (my rank.eq.l) filename= 'sqgm.l' #NODE
iHE - (myy_memlso@ero 1) Eilllememe= ,Sqmé, #NODE if (my rank.eq.2) filename= 'sqm.2' 24 16
;f (my_rank.eq.2) f}lename— 'sqm. ! 24 16 if (my rank.eq.3) filename= 'sqm.3' #IMPORTindex
it (o weelle, 05 3)  Eillomanme= Sqm'?’, ' #IMPORTindex open (21, file= filename, status= 'unknown') 2
open (21, file= filename, status= 'unknown') 4 8 read (21,%) NEIBPETOT #IMPORTi tems
read (21,*) NEIBPETOT #IMPORTitems allocate (NEIBPE(NEIBPETOT)) 17
alleeate (NIUSEE (NITBSDIO) ) 17 allocate (import index (0:NEIBPETOT)) i
allocate (import index (0:NEIBPETOT)) 18 allocate (export index (0:NEIBPETOT) ) 19
allocate (exporti}ndex(O:NEIBPETOT)) 19 import index= 0 20
lmporgiiggii: 8 20 export index= 0 21
export_1 = 21 * NEIBPE ib), neib= 1, NEIBPETOT)
read (21,*) (NEIBPE(neib), neib= 1, NEIBPETOT) = el I e e ’ 22
read (21,*) NP, N 23 ' 21
w ) Lline 24 read (21,*) (import ind ib ib= 1, NEIBPETOT) .
B : - Po= port_index (neib) , neil o
NP #ERM po.rtfmge)-((361%;313%25“1' RIS #EXPORTindex " " ‘nnc import_index (NEIBPETOT) ﬁEXsPORT:Lndex
= import_index (X 4 1 te (Import_item(nn i
N WE—‘& locate (import item(nn)) #EXPORTI tems PRI allocate (imp : (nn)) ﬁEXPORTJ.tems
do i= 1, nn 4 21,%*) i t_item(i
read (21,%) import_item(i) 5 | Fe=d (2L s fzen(d) 8
enddo 12 16
read (21,'(a80)') line ) 16 21, * t_index (neib), neib= 1, NEIBPETOT)
read (21:*) (export_index (neib), neib= 1, NEIBPETOT) 13 read (21,%*) (iﬁioéxgért index(N]:ZIBPETOT)’ i?,
nn= export index (NEIBPETOT) 14 allocate (export item(nn)) 15
allocate (export item(nn)) 15 e = 1, mm -
do i= 1, nn 16 ’ 16

read (21,*) export item(i)
enddo
close (21)

read (21,*) export item(i)

enddo
close (21)
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T ps 70535 .L%5:sq-sr2.f (2/6)
— L] " -
045 5Ll :sqg-sr2.f (2/6) :Sq-Sra.t
= =1 H, > = *\ = ‘l
5 . *) £ 203 B ER AV 2T —5 (sqm.*) ik
BAEAYY AT —2 (sqm.*) A H BT A EAYY AT q
#NEIBPEtot
#NEIBPEtot Ic 2
c 2 iC== My #NEIBPE
i€== NI ; . ! #NEIBPE if (my rank.eq.0) filename= 'sqm.0' 1 2
{fmsy_menlitaae. @) Ellemome= 'sqm.Ov 1 2 if (my rank.eq.l) filename= 'sqgm.l' ¥NODE
(my_rank.eq.1) fijename= 'sqm.} ] #NODE if (my rank.eq.2) filename= 'sqm.2’ 24 16
4 (my_manlk.ee.2) Elleneme= .Sqm'2| 24 16 if (my rank.eq.3) filename= 'sgm.3' #IMPORTindex
(myirank:eq.B)‘fllename: sqm.3' ' #IMPORTindex open (21, file= filename, status= 'unknown') 4 8
open (21, file= filename, status= 'unknown') 4 8 read (21,%) NEIBPETOT 4 IMBORT: tems
reRel (21,%) NSLSHNeR #IMPORTitems allocate (NEIBPE(NEIBPETOT)) i
allecaEe (RBIEED (NSIEEIIeN) ) 17 allocate (import index (0:NEIBPETOT) ) 18
allocate (import index (0:NEIBPETOT)) 18 allocate (export index (0:NEIBPETOT)) 18
allocate (export_index (0:NEIBPETOT)) 19 Imert dndes= © 20
imporgi}ngexz 8 20 export_index= 0 21
export_index= 21 d (21,* NEIBPE (neib), neib= 1, NEIBPETOT)
read (21,*) (NEIBPE(neib), neib= 1, NEIBPETOT) e — :21,*; D(IP, N 22
read (21,*) NP, N 23 23
; ; ; ‘ 24 read (21,*) (import_index(neib), neib= 1, NEIBPETOT) .
read (21,%*) (1mpo_rt71nde)_<(ne1b), neib= 1, NEIBPETOT) FEXPORTindex nn= import index (NEIBPETOT) ﬁEX8PORTJ_ndex
nn= import index (NEIBPETOT) 4 8 alloee (Dot item (mm)) R
allocate (import_ item(nn)) HEXPORTi tems do i= 1, mm = i
o 4= i, 5 4 d (21,*) import item(i)
read (21,*) import_item(i) 8 enézg ( ) P = gz
enddo 12 e
i i i 15 read (21,*) (export_index(neib), neib= 1, NEIBPETOT)
read (21,*) (export_index(neib), neib= 1, NEIBPETOT) 13 ( nn1=> export. indax (NETRBETOT) i?]
nn= exportilndex(NEIBPETOT) 14 allocate (export item(nn)) s
allocate (export item(nn)) 15 do i= 1, @m — e
@o i= i, mm : : 16 read (21,*) export item(i)
read (21,*) export item(i) enddo =
enddo close (21
close (21) (21)
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95 6 70455 LpI:sq-sr2.f (3/6)
T05 5L :sq-sr2.f (2/6) 'S f (3/6)
= . a4\ = E'O)_'E')( *)E Hlo”%
B4 By 17— (sqm.*) A AH BT — SO1E) (sq.") Fash
BT R A AT sqm.”*) B+ =RTERT q
#NEIBPEtot 1c
ic 2 1C-- VAL.
1C== Mg ; ' ! #NEIBPE if (my rank.eq.0) filename= 'sq.0'
8 (my_menlk.ae.0) Ellemome= 'sqm.Ov 1 2 if (my rank.eq.l) filename= 'sq.1l'
if (my_rank.eq.l) filename= 'Sqm.].' #NODE if (my rank.eq.2) filename= 'sq.2'
A5 (omyy_wiolkeo @0 2) f}lename= .Sqm'2| 24 16 if (my rank.eq.3) filename= 'sq.3'
if (my_rank.eq.3) filename= 'sqgm.3 , #IMPORTindex =
open (21, file= filename, status= 'unknown') 4 8 allocate (VAL (NP))
read (21,*) NEIBPETOT #IMPORTi tems VA= 0
ellocaEs (NEIBPE(NEIBPETOT” 17 open (21, file= filename, status= 'unknown')
allocate (import_ index (0:NEIBPETOT)) 18 4o ie 1. N
allocate (export_index(OéNEIBPETOT)) 19 read '(21 *) VAL (i) N . W)ﬁﬁ
import_index= 2 ’ Slesereh S .
export_index= 0 29 o n VAL : £ ERBEEEHAAD
read (21,*) (NEIBPE(neib), neib= 1, NEIBPETOT) 22 e :wﬂ#;ﬁﬁ%)ﬁo)fﬁlibﬁ‘ofb‘ﬁb‘
read (21,*) NP, N 23 ’
A 24
read (21,*) (import index(neib), neib= 1, NEIBPETOT) #EXPORTindex ;
nn= import_index (NEIBPETOT) 4 8 <
allocate (import_item(nn)) HEXPORTi tems 1
do i= 1, nn 4 9
read (21,*) import item(i) 8 25 26 27 28 10
enddo 12 — 11
. 16 12
read (21,*) (export index(neib), neib= 1, NEIBPETOT) 13 1_7 1_8 1_9 m 17
nn= export_index (NEIBPETOT) 12 e
allocate (export item(nn)) 15 9110/11/12 19
do i= 1, nn - 16 il e e gg
read (21,*) export item(i
enddo 1 2 g 4 26
close (21)
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EZENVITES

Ic
IC ======== r
IC | BUFFER |
1€ Fommmm=== +
===
allocate (SENDbuf (export_index (NEIBPETOT)))
allocate (RECVbuf (import index (NEIBPETOT)))
SENDbuf= 0
RECVbuf= 0 FEE/N\YI7ICTERAIDER
do neib= 1, NEIBPETOT EAND EENVTFD
is= export_ index(neib-1) + 1 export index(neib-1)+1
iE= t_ind ib IS - . . -
o io 38, T ex(neib ) i)‘bexport_:.nec{x (neib) ¥TIC
SENDbuf (i)= VAL (export item(i)) NEIBPE (neib) ISRET HIEHRERE
enddo mj-é
enddo °
===

T2K-FVM-02

EE/ NV I 7 DEhEE

do neib= 1, NEIBPETOT
iS_e= export_index(neib-1) + 1
iE_e= export_index(neib )
BUFlength_e= iE e + 1 - iS_e

call MPI ISEND &
& (VAL(...), BUFlength e, MPI_INTEGER, NEIBPE (neib), 0,&
& MPI_COMM WORLD, request_ send(neib), ierr)
enddo

PE#2
2122|2324,
13(14|1%|16|R0
9110{11|12|[19
5|6 7|88

4 17
PE#1

FEZE, COERAFERLTLVEG
LDT,

- EENYITFDEETRLA
- FIOOHATOODHAXD
Ayt—o

RN
N
Q)

EVDRIBTTEA R
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1%5{E (MPI_Isend/Irecv/Waitall)

neib#1

neib#2 neib#3 neib#4

! BUFlength_e ! BUFlength_e ! BUFlength_e ! BUFlength_e !

export_index(0)+1  export_index(1)+1 export_index(2)+1 export_index(3)+1 export_index(4)

export_index (neib—1) +1~export_index (neib) & H Mexport_itemht
neib®E B OBEEEEICEESNS

do neib= 1, NEIBPETOT
do k= export index(neib-1)+1, export index(neib)
kk= export_item(k)
SENDbuf (k)= VAL (kk)

enddo BEENYITFADKA
= BEGEOEHEHEERE, BEISHE
do neib= 1, NEIBPETOT SDTIFEL, CDEI%E/N\YT7A~—[E
iS_e= export_index(neib-1) + 1 1t)\b—cé+§§—6
iE_e= export_index(neib )
BUFlength e= iE e + 1 - iS e
call MPI_ISEND &
& (SENDbuf (iS_e) , BUFlength e, MPI_INTEGER, NEIBPE (neib), 0,&
& MPI_COMM WORLD, request send(neib), ierr)

enddo

call MPI_WAITALL (NEIBPETOT, request send, stat recv, ierr)

78 T2K-FVM-02 79

1%{E (MPI_Sendrecv)

neib#1

neib#2 neib#3 neib#4

l BUFlength_e ! BUFlength_e ! BUFlength_e ! BUFlength_e !

export_index(0)+1  export_index(1)+1 export_index(2)+1 export_index(3)+1 export_index(4)

export_index (neib—1) +1~export_index (neib) & H Mexport_itemAt
neib® B OBEEEEICEES NS

do neib= 1, NEIBPETOT
do k= export index(neib-1)+1, export index(neib)

kk= export item(k) %{E,\\y77’\0)1tk
SENDbuf (k)= VAL (kk)
enddo
enddo
do neib= 1, NEIBPETOT
iS_e= export_index(neib-1) + 1
iE_e= export_index(neib )
BUFlength_e= iE e + 1 - iS e
call MPI_SENDRECV &
& (SENDbuf (iS_e) , BUFlength e, MPI INTEGER, NEIBPE (neib), 0,&
& RECVbuf (iS_i), BUFlength i, MPI_INTEGER, NEIBPE (neib), 0,&

& MP17COMM7W6RLD, stat_sr, ierr)
enddo
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0455 LW sq-sr2.f (5/6)
% - Z{S 2 (MP|_SENDRECV)

i€
IC dp==mm======= +
!C | SEND-RECV |
IC dp==mm======= +
!C===
allocate (stat_sr (MPI_STATUS_SIZE))
do neib= 1, NEIBPETOT
iS_e= export_index(neib-1) + 1
iE e= export_index (neib )
BUFlength e= il @ 4 1 = iF @
iS_i= import_index(neib-1) + 1
iE i= 1mport index (neib )
BUFlength i= iE i + 1 - is_ i
call MPI_ SENDRECV &
& (SENDbuf(:LS e) , BUFlength e, MPI_INTEGER, NEIBPE (neib), 0,&
& RECVbuf(J.S i) , BUFlength_i, MPI_INTEGER, NEIBPE (neib), 0,&
& MPI_COMM WORLD, stat_sr, :Lerr)
enddo
do neib= 1, NEIBPETOT Z{ERADIBUFlength el&2iEH
15~ import_{ndex(neib-1) +1 OTBUFlength_illE—HLTL\3
do i= is, iE BELRHS.
VAL (import_item(i))= RECVbuf (i)
enddo
enddo
|C===

T2K-FVM-02
BN DEZEZEE
#PEO #PEL
send: send:

SENDbuf (iS_e) ~
SENDbuf (iE_e+BUFlength_e-1)

SENDbuf (iS_e) ~
SENDbuf (iE_e+BUFlength e-1)

#PEOQ #PE1
recv: recv:

RECVbuf (iS_i)~
RECVbuf (iE_i+Buflength i-1)

RECVbuf (iS_i)~
RECVbuf (iE_i+Buflength i-1)

« EERIDIBUFlength el&ZERIDIBUFlength 11[EF—ELT
WORENHD.
— PE#0=PE#1, PE#1=PE#0

o TEENYI7IENZENNYTFIFRIDTRFLR

80 T2K-FVM-02 -
055 .LHl:sq-sr2.f (5/6)
1% - % {E X} (MPI_SENDRECV)
:S PE#2 PE#3
IC +=—————————— +
R — 57/58|59|60| |61/62|6364
IC mmmmmmmmm e + 49/5051/52| (53|54 /55|56
I1C===
allocate (stat_sr (MPI_STATUS_SIZE)) 41/42/43/44| |145|46/47/48
33|34/35/36|||37|38]39/40
do neib= 1, NEIBPETOT —
iS_e= export_index(neib-1) + 1 25/26(27/28| 129/180(31|32
iE e= export_index (neib )
BUFlength e= iE e + 1 - iS e 17/18|19|20| |21|22|23|24
iS_i= import_index(neib-1) + 1 Q 1011112/ |13/14/15/16
iE_i= 1mport index (neib ) 1/2|3|4]||5]6|7|8
BUFlength i= iE i + 1 - is_ 1 PE#0 — PE#1
call MPI SENDRECV &
& (SENDbuf (iS _e), BUFlength_e, MPI_INTEGER, NEIBPE (neib), 0,&
& RECVbuf (iS_i), BUFlength i, MPI_INTEGER, NEIBPE (neib), 0,&
& MPI_COMM | WORLD stat_sr, 1err)
enddo
do neib= 1, NEIBPETOT my_rank=0, NEIBPE (neib)=1
iS= import_index(neib-1) + 1 NDEZMBUFlength el,
;Eflimfgftléndex(nelb ) my rank=1, NEIBPE (neib)=0
VAL (import_item(i))= RECVbuf (i) w&%wBUFlength ilXEC T
dd
— NIFHESHEV (COBEFVDTNRBA),
IC===
82 T2K-FVM-02

24§ (MPI_Isend/Irecv/Waitall)

do neib= 1, NEIBPETOT
iS_i= import_index(neib-1) + 1
iE i= import_index(neib )
BUFlength i= iE i + 1 - is i

call MPI IRECV &
& (RECVbuf (iS_i) , BUFlength i, MPI INTEGER, NEIBEE (neib), 0,&
& MPI_COMM WORLD, request recv(neib), ierr)
enddo
call MPI_WAITALL (NEIBPETOT, request_recv, stat_recv, ierr)
do neib= 1, NEIBPETOT
do k= import index(neib-1)+1, import_ index(neib)
kk= import item(k)
VAL (kk) = RECVbuf (k) N
enddo ZENVTTHERA
enddo

import_index (neib-1)+1~ import_index (neib) Z& B @ import_itemAt
neib&E B OREFERAEN?SREIND

neib#1 neib#2 neib#3 neib#4

! BUFlength_i ! BUFlength_i ! BUFlength_i ! BUFlength_i !

import_index(1)+1 import_index(2)+1 import_index(3)+1

import_index(0)+1 import_index(4)

81

83
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%2{5 (MPIl_Sendrecv)

do neib= 1, NEIBPETOT
iS_i= import_ index (neib-1) + 1
iE_i= import_index(neib )
BUFlength i= iE i + 1 - iS_i

call MPI_SENDRECV &
& (SENDbuf (iS_e), BUFlength e, MPI_INTEGER, NEIBPE (neib), 0,&
& RECVbuf (iS_i) , BUFlength i, MPI INTEGER, NEIBPE(neib), 0,&
& MPI_COMM WORLD, stat_sr, ierr)

enddo

do neib= 1, NEIBPETOT
do k= import index(neib-1)+1, import_ index(neib)
kk= import_ item(k)
VAL (kk) = RECVbuf (k)
enddo
enddo

ZENVITHLDRA

import_index (neib-1)+1~ import_index (neib) & B ® import_itemAt
neibZ B OBEEEENM O RESIND

neib#1 neib#?2 neib#3 neib#4

! BUFlength_i ! BUFlength_i l BUFlength_i ! BUFlength_i !

import_index(0)+1 import_index(1)+1 import_index(2)+1 import_index(3)+1

import_index(4)
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0% 5 L4l :sq-sr2.f (6/6)
SEDEDEEHL

1€
IC dpmmmmm=== +
!C | OUTPUT |
IC dpmmmmm=== +
IC===
do neib= 1, NEIBPETOT
iS= import_ index(neib-1) + 1
iE= import index(neib )
do i= iS, iE
in= import item (i)
write (*,'(a, 3i8)') 'RECVbuf', my rank, NEIBPE (neib), VAL(in)
enddo
enddo
[C===
call MPI_FINALIZE (ierr)
stop
end

T2K-FVM-02

0455 LM sq-sr2.f (5/6)
% - Z{E%E M (MPI_SENDRECV)

e

1c===
allocate (stat_sr (MPI_STATUS_SIZE))

do neib= 1, NEIBPETOT
iS_e= export_index(neib-1) + 1
iE e= export index(neib )
BUFlength e= iE e + 1 - iS_e

iS_i= import_index(neib-1) + 1
iE_i= import_index(neib )
BUFlength i= iE i + 1 - is_i

call MPI_ SENDRECV
& (SENDbuf (iS_e), BUFlength e, MPI INTEGER, NEIBPE (neib)
& RECVbuf (iS_i), BUFlength i, MPI_INTEGER, NEIBPE (neib)
& MPI_COMM WORLD, stat_sr, ierr)
enddo

do neib= 1, NEIBPETOT
iS= import_index(neib-1) + 1
iE= import_index(neib )
do i= iS, iE

VAL (import_item(i))= RECVbuf (i)

enddo

enddo

IC===

ELTRAT S,
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E1THER (PE#0)

PE#2 PE#3 =
49]50|51|52| |53|54]5558]
4142/43/44 |45/4647/48) ..
17/18/19|20] |21]p2|23]24]
9110/11|12| ||13]14|15|16 e g
12[3]4llslelzl8] &

PE#0 PE#1 et :

. 0y
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PE#2

E1T#aR (PE#1)

PE#3

97|58

64

49/50

56

41)42

48

3334

& I8 |12 S

o | |- |IN

O || |01 ||l

26

18

10
2

w (|2 3 N

LIS
N g |[a3 ||

= o IS 5

PE#0
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57|58

49|50

41)42

3334

[ 1[5 I |[&
O e 1= [1CO

<& |IES ||

8|15 IR |
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2

|12 o 1N

o &3 ||
LAININ S
N g |32
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RECVbuf
RECVbuf
RECVbuf
RECVbuf
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PE#2

K17 R (PE#2)

PE#3

57|58

o)
O

60

62

64

4950

1
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52

41/42

33/34

& 15 |

36

< IS |2
RS

tlEsrsils
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25|26
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NEEE

o e IR IS
LIS
N e |Je3 ||

N

PE#0

T2K-FVM-02
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RECVbuf
RECVbuf
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ez SR H ez ISR BN

#PE1 7 8 9 15 #PE1
21 22 23 24
21 22 23 24 14 7 8
23 24 25 23 24 25
4 5 6 14
16 17 18 19
- 16 17 18 19 5 6
18 19 20 18 19 20
1 2 3 13
11 12 13 14
14 n 12 1| 1 12 | 3 4
13 14 15 13 14 15
10 1 12
6 7
6] r ] 6 7 8 11 1 2
8 9 10 8 9 10
9 10
4 5
1" 12 13 11 13 13 : :
#PEO #PEO — — —
6 7 9 10
6 7 8 9 10 6 7 8 9 10
1 2 3 4 5
1 2 3 4 ) 1 2 3 4 5

T2K-FVM-02 94 T2K-FVM-02 95
B2 8T —2% (sgqm.0) PE#1: B 8LT—% (sgqm.1)
PE#0: BT 738 sgm. RE 13 ibaN: sgqm. RE
NS £ EBAESD &I
ODER7TZEIH K! ODER7 %> .
#PE2 #PE2
7 8 9 15 " . . #PE1 #NEI?PEtOt 7 8 9 15 " . . #PE1 #NEIEPEtOt
4| 5| 6 | 1a 1’3 ; ; #NEIBPE a | 5| 6|14 1’3 ; ; #NEIBPE
R e 2| 2 1 2 e O e P N 0 2
B R I 2] 3 | a #NODE RO - I 4 2| 3 | 4 #NODE
13 14 15 13 14 15
10 | 11 | 12 O O 10 | 11 | 12 O O
A 7 131 .; 120 #IMPORTlI’ldeX 6 7 8 151 ; 120 #IMPORTll’ldeX
O O O O
J P R R #IMPORTitems ] 1z ] Y #IMPORTitems
epeo |0 || % wpEo | M| % | ®
6 | 7| 8 | 9 |10 #EXPORTindex 6 | 7|8 |9 |10 #EXPORTindex
O O O O
ila)2]2]% Pla)a] 28 #EXPORTitems

#EXPORT1tems
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B 58T —% (sqm.2)
PE#2: BT 978 sgm.
BRZEOH &K
ODulm%E> !
#PE2
7 8 9 15 #PE1 #NETIBPEtot
2 | 2z | = | = 14 | 7 8 2
4 5 6 | 14 ——— #NEIBPE
16 1z 18 19 11,3 g Lﬁu 1 0
2] 2 (e 2] 3| 4 #NODE
10 1 12 — — — O O
6 | 7 8 12 #IMPORTindex
9 10 O . O
1| 12 | 13 s | s #IMPORTitems
#PEO 11 12 13 O
s 78|90 #EXPORTindex
o O
L2232 #EXPORT1tems
O..
T2K-FVM-02
—
EERTALONI D H
#PE2
7| 8| 9| 15 #PE1  sq.0 sq.1 sq.2
2 | 2z |z | =z 14| 7 | 8
SRR 2 3] 5 | e 1 9 "
18 19 20
1 2 | 3 | 13 2 10 12
11 12 13 14 1132 ﬁ g 3 14 13
PO 1 | 1 2 4 15 16
8 9 10 5 19 17
9 | 10 6 20 18
"z S 7 24 21
#PEQ | | * | ®
6 | 7 | 8| 9|10 8 25 22
6 7 8 9 10 23
1 2 [ 3| 4|5

T2K-FVM-02

EXFIR

>$ cd <$FVM>/local/3pe

>$ cp ../4pe/a.out ElFEsq-sr2.£/cEAVI/IMILLIZED
>$ 1s
a.out sq.0 sgq.1 sq.2

sqm.0,sqm.1,sqm.2% B TERT S (F4EE)

>$ gsub go.sh EROTEIMEERERT S
T2K-FVM-02 99
N =1
HE
#PE2
7 8 9 15 #PE1
2 2 23 24 14 7 8
23 24 25
4 5 6 14
16 17 18 19 13 5 6
18 19 20
1 2 3 13
n 12 13 14 2 3 4
13 14 15
10 1 12
6 z 8 1 1 2
8 9 10
9 10
12 | 1 ¢ .
1 12 13
#PEO
6 7 9 10
6 7 8 9 10
1 2 3 4 5
1 2 3 4 5
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F IR

s MR, Sk

s NEMNETHLETLNAM?
— IMPORTindex, IMPORTitems
— NEIBPED|EZ

* TNEFIT[EST, BRADEELZHAND
— EXPORTindex, EXPORTitems
— NEIBPEDES

T2K-FVM-02

F—AEELET LTV L BT —4
FVMIZE T35 E E B BT— 2B ENDEZA
MEE S BIFEICDONT

eps_fvmIZ & [+ S I 7 BIHEEE - eps_fvm_part
eps_fvm [ifiF|{k ] [Z@IFTT

T2K-FVM-02 101

BRAERE(FVM) OAEFETFE M
Bma8T —58E

« ARAEIEE (FVM) [SOWTIXMEEEEEIXCDKLSEBAT
DT —RICK O TEIMERTHE
~ SPMD
- NR~NRDIEIZI BT IES T
- BIET—I I —RiLSh=BET T
- ARERAFRAIERMTINES 57TV —LavIso L TRAEKOF
%G1t 5L AT A

s BULGT—AEENEDHONNIL, NIEB(FTIEREICHE,
- BBV TTISTHER A IOEERA
- %15, BfE

- RENVIFTOEEZTNRIDEELTEH

T2K-FVM-02 103

4BIE 5 EH4EE . Partitioner
N EAY AT —3FE5EZBHEIZEHST,
BEMICRRIE T —2%2E/KT 5

c AE, SR
- B8 AY A T—4
- AR~NREGDIIICHABESTZDITS
« BIET—TILDO—RZEILTR
— [EEEEIFR
. BERERMEEE
- BEREEES
- S R1EHR
- EQEELID, FAED, EDs mDEHRZ Nimport)d 5 H
- ER REHR
« fAE®, EDERRADIERE, £DHEEICTexport] T HhH
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105

Partitioning & (% ? Graph/Graphic Partitioning & (& ?

_ o Graph/Graphic Partitioning& 1§ (4521 (graphs : &i

* Graph/Graphic Partitioning D RELOEDS) ISHT S 195 78H) ZHIIFHECH
_ A . 1T HEEAENISALE=FETHD

« BHEFED-ODHEESENZRERT 5-DDFiE

—£E<T HelEd

* IPETIHHETERVE S BERGERERZRAT
—ZIZHET S

B U\EE 22
FEIE R D ERY%F : Load balancing
fBEE@IEER/ : Small Communication :

BB D EREEDIKRIZEE

xR B /N
EDGE-CUT¢ I ? Partitioning O R{E;Z IR A DFE

15 x 155381 #1602 E : BR/N\T VAITEN TS

W Sk s _ Edge-CutZ |\ Edge-Cut/> %5y
o SIDTEDH & (E1-[XER) AR EEIZELTLS ge-Cut> ge-Cuth 7
24, TEDGE-CUTHAEL TS, 1&LVD,

® EDGE-CUTADNZE, BIEEFDELY,

EDGE-CUT#L ® P

EDGE-CUTHY — o

RGB RSB



T2K-FVM-02

Partitioning O REEIWNR~ADFE
BiCGSTAB with Localized ILU(0) Preconditioning

15X15 region, RGB/RSB for 16 PE’s , Poisson egn’s
Edge-CuthA 4 MFE REMNDLGNTE) UIRRITZEL

102

10° y
o~ 15X15 RGB(16)
100 Jl\lm , 15X15 RSB (16)
10 =
10 ~ } Edge-Cut% Ly —]
] R RGB
— 103 —
: Y
CR { ek RGB RSB
2 10 Edge-Cutd %Ly Neighboring PEs 3.63, 7 3.63, 6
10-s[I RSB \ u\| (Ave., max)
) | Boundary Edges 15.1,19  12.5, 18
10 ’\{ (Ave, max) — —
107 |
107 199642 AtE
0 50 100 150 200 250 300 350 400 =
Vo1 E

Iterations

T2K-FVM-02

l[eps_fvm] DPartitioning*y—JL

c BERA YT AT R ERNRELIEBRY-ILEER,
- LT ILRE

108 T2K-FVM-02 109

Partitioning¥Fi%

s MERETELDOHAET IL—THHo1=15 1L, METIS(Z
RYRAKRZFE)EJOSTLE(V =P K IZIFIFEHN

* MeTIS:Univ.Minnesota
— http://glaros.dtc.umn.edu/gkhome/views/metis/

* JOSTLE:Univ.Greenwich

— http://staffweb.cms.gre.ac.uk/~c.walshaw/jostle/

110 T2K-FVM-02

RCBJ%

Recursive Coordinate Bisection
H.D.Simon "Partitioning of unstructured problems for parallel
processing”, Comp. Sys. in Eng., Vol.2, 1991.

® XYZEEAZR S DKRMNZE &Y IEMN 5578

c 2ERAYLAT—AEADELT, BFF—4. BEER o NENRZFIMKICHE L TERISEIRTES
#HAHT 3, o L ZITHRVWEKTIERLAMADSENZREIT S

. HEIFH

— RCB (Recursive Coordinate Bisection) %

— METIS
« kmetis fEiEE(E R/ (edge-cutiz/N)
+ pmetis MBI/ N T v R

® NGB DN EIL M T4
e =X, BEMIKTIEIMETISE Y BLY

susnaunn




T2K-FVM-02

METIS

http://glaros.dtc.umn.edu/gkhome/views/metis/

o TILFLARIIGSOBMIZE DA%

Multilevel partitioning algorithms computea a partition
at the coarsest graph and then refine the solution!

Initial Partitioning Phase

T2K-FVM-02

TR BB - ST RTEEL - 857
3,375E%K (=15%) , 4,096
Bz iR TIEL L ARCBARLY

$'s ‘

k-MeTiS RCB

ceoFEM €dgecut = 882 edgecut = 768

12 T2K-FVM-02 13

METIS

http://glaros.dtc.umn.edu/gkhome/views/metis/

o TILFLARILGSTERIZE DA%

— ¥ 2@ 1E (edge-cut) BNV WNDEEIR T S

- BE, Bk

—2)—9x7, tDTOTSLICHARADELERS
- BRIGIEENHD

— k-METIS 1815 = (edge-cut) &%/
— p-METIS RN R

— ParMETIS %Ik

— B A BNZF TR, F—=FIVT, TERAZ VT RERRT
RHICERASNTNS
- B, HEMECHT DL FIEMERR

T2K-FVM-02

S EG BT A VY 8HF
795F %K, 1,308Him
BHRIK TIEMETISA R LY : OverlapfEigiffLy

k-MeTiS RCB
ceoFEM edgecut = 307 edgecut = 614



T2K-FVM-02

R ENB - EfR - 6453
40,416 %%, 54,084fim
BEHAAK TIEIMETISA R LY : EdgeCutA 7Ly

T

\ S, «

k-MeTiS RCB
ceorEm €dgecut = 9,489 edgecut = 28,320

T2K-FVM-02

Strange Animal in 8 PEs
53,510 elements, 11,749 nodes.
METIS is better for complicated geometries.

Okuda Lab., Univ. Tokyo Okuda Lab., Univ. Tokyo

k-MeTiS RCB
edgecut = 4,573 edgecut = 7,898

GeoFEM

T2K-FVM-02

Strange Animal in 8 PEs
53,510 elements, 11,749 nodes.
METIS is better for complicated geometries.

N o

Okuda Lab., Univ. Tokyo Okuda Lab., Univ. Tokyo

k-MeTiS RCB
edgecut = 4,573 edgecut = 7,898

GeoFEM

T2K-FVM-02

PR ENE - BRI : 6457 F]
40,624F %, 54,6598
BEHIR TIIMETISA R LY : EdgeCutdr 73 Ly

A

k-MeTiS RCB
ceoFEm edgecut = 7,563 edgecut = 18,624

e
&\
<K
e -
/

4
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BB - AR : 645 B BIG : AT : 645
40,624E 3%, 54,6598 = 40,624E 3%, 54,6598 =
BHRIK TIEIMETISHA B LY : EdgeCutD 7Ly

A td
VY70 Y
6

488

]
_
A
Q »

k-MeTiS p-MeTIS
Load Balance= 1.03 Load Balance= 1.00
GeoFEM GeoFEM edgecut = 7,563 edgecut = 7,738

T2K-FVM-02 T2K-FVM-02

TR E I - TR EN5 -
EE A A EEAA : 87F

57,205%E %, 58,5448 4

RCB e.c.=7433 k-MEeTIS :4,221 p-MeTIS :3,672

GeoFEM
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GeoFEM
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l[eps_fvm] DPartitioning*y—JL

c BERA YT AT R ERNRELIEBRY-ILEER,
- LT ILRE

* BARAYDAT-REANELT, BRS#MAY YT
7, BTEBEI7ANERRDI 7AILELTHA,

. HEIFS

— RCB (Recursive Coordinate Bisection) %

— METIS
« kmetis fEiEE(E R/ (edge-cutiz/N)
+ pmetis MBI/ N T v R

T2K-FVM-02

T—AEEETILTIR L BES T —4
FVMIZE T AFNFHEE/BAART —2BEDERA
BN EIFEICTDONT

eps_fvmIZH 1T B FEH D EI#EE : eps_fvm_part
eps_fvm [idi5{E ] [Z@AIFT

T2K-FVM-02 127

leps_fvm] DFEEAENIDEZ S

 1%E18= 1 PE (Processing Element)

— N—FOz7HTOERZEKRLAEL

- fEEEEXO(EN) M IRES - MPIOAE
- BREMOMEESE
s BERIREMT—2(Av>a, BIE)

- EXREHR ERMEIRIT(ETA

- EMES
- RREHEE
-BET—IIL
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FTOOTHFELLD PR EIRRE (B AEY—IL) &
TJ714ILAH T

$> cd <$FVM>/test-mesh

> cd exl cE———
$ X I
$> cat fvmmg.ctrl II #D-GRID

32 32 32 #PARTCTRL
$> eps fvm m POER-373 fvmpart.ctrl i —

= fum ent BRI #AYY 2T —4

$> 1ls fvm entire*

HET7 1L (B FHEE)

fvm entire mesh.dat —
fvm:entire:mesh .inp ”_"L
fvm _entire mesh.inp geo — — RIS EIEE II >
$> 1s fvmpart.ctrl B RIFEHATI 7). #PARTCTRL eps_fvm _part -
fvmpart.ctrl
$> eps_fvm _part RN E BFABEET—4%
32X 2077 ILHMEREShET MPLERAY 2 T—4
s e
AVSH T —42
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SEHEDOIFAILAEAENS FEI 274 )L “fvmpart.ctrl’[ZDULNT (1/4)

* REA By 2T —5 (#D-GRID) E‘fiﬁﬁriﬁﬁsh_dat o ZFEMfvmpart.ctrl JIZEE .,
- ERMLGI7AIVORREEAL AR AV 2T —2EE DL - - R N T
- F70wvy Y THRSBEROAMUINICShTLS ;{gTHOD AAUNTEHRTEND,
- REES Koo X, X « UTO6207ayI("hninES)
- B BUEET—43 #D-COMM) 32 o éaﬁ%ﬁ@g?&%f%go
- BET—INO—BHERIZEILKT LI O\ TRBINTIVS s iis

- WHIEHEICHELT 4
'COMMUNICATION FILE
comm. rcb

+ AVSHi 715 —4 (#S-GRID-D-UCD) oo
- %Etgj:\t':@ﬁlfénf:}‘yt/l?_g (é{j-(?_g) £cb—32—xyz .inp
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FE T 74 IL “fvmpart.ctrl”’ZDLNT (2/4)

!INITIAL FILE
fvm_entire mesh.dat

!METHOD
RCB
X,Y,2,X,Y

'REGION NUMBER

32 .
IMESH FILE
mesh.rcb

!COMMUNICATION FILE
comm. rcb

1UCD
rcb-32-xyz.inp

T2K-FVM-02

'INITIAL FILE

- MHEEAYL 2 TPAIBIR(FER/AR),
— INSGA—AH
o WHALEAYL 2 T7AIL #S-GRID & Fh
- ZOTAYIIENHETHD,
— #S-GRIDDOAFRITEETH S,
I|METHOD
- DEIFEBED=ODAVTE,
— INTA—A
- F%4 (RCB, KMETIS, PMETIS)
- BETRXFTRATS
+ FIRELTIRCBIZERLIZZEITRDITIC
S EERE(X,Y,2)EKXF+T,ITE A,

- 07OV ERETHS.

134

FE T 74 IL “fvmpart.ctrl”’|ZDLNT (4/4)

!INITIAL FILE .
fvm_entire mesh.dat

I METHOD
RCB
X,Y,%2,%,Y

'REGION NUMBER

32

L]
IMESH FILE
mesh.rcb

!COMMUNICATION FILE
comm. rcb

1UCD
rcb-32-xyz.inp

|COMMUNICATION FILE
- BFAAEEBET—2DAYF & (FEx/8R),
— INTA—4
s BFTOEGEIET—4 #D-COMMMD A YH £
- ZOTRYIIENEBETHS,
— DEAYY AT —A (I Theader . SEHES )
ELTHEREN S, BEESIL0N 5RE,

'UCD

- EEAE DRI ERTTHUCDI7AILE
(FExF/RR) 6

— INTA—A4
« UCDZ74 )& (JEEFEL TS TinplED
+32&)

- 070V IFEMBERETHD,
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FE T 74 )L “fympart.ctrl’|ZDULVNT (3/4)

, + 'REGION NUMBER
! INITIAL FILE

fvm entire mesh.dat — TR,

!METHOD B 1\05)‘_9

OB - REHM(BAR
X,Y,%2,%,Y - :0)7\3‘77@&[‘4‘25'55%)0

— NMETHOD (L TIRCBIZERL-IGE

'REGION NUMBER L, 2OREFLLEITNIEESAL,

32

« 'MESH FILE
'MESH FILE — BEAHAYY AT —EDAYE R (F3
mesh.rcb SR

— INTA—A
s BFREAYY 2T —42 #D-GRIDDAYE B
- ZOTOVIIERATHD.,
s in — SEAVY AT — 4 header . HEHES
ye.1np ELTHERENS, SEEE S (L0 SR,

'COMMUNICATION FILE
comm. rcb
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=15 : RCB-1

'INITIAL FILE
fvm _entire mesh.dat

| METHOD
RCB
X,Y,Z,X,Y

'REGION NUMBER

32
IMESH FILE
mesh.rcb

!COMMUNICATION FILE
comm. rcb

'UCD
rcb-32-xyz.inp
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=/: RCB-2

!'INITIAL FILE
fvm entire mesh.dat

| METHOD
RCB
X,X,X,X,X

'REGION NUMBER
32

IMESH FILE
mesh.rcb2

!COMMUNICATION FILE
comm. rcb2

1UCD
rcb-32-xxx.inp

E|: pmetis

!'INITIAL FILE
fvm entire mesh.dat

'METHOD
PMETIS

'REGION NUMBER
32

'MESH FILE
mesh.pmetis

COMMUNICATION FILE
comm.pmetis

1UCD
pmetis-32.inp

136
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=5 : kmetis

'INITIAL FILE
fvm _entire mesh.dat

!METHOD
KMETIS

!'REGION NUMBER
32

IMESH FILE
mesh.kmetis

!COMMUNICATION FILE
comm. kmetis

1UCD
kmetis-32.inp

T2K-FVM-02
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RIFT7AINDFREZERTHED

$> cd <$FVM>/test-mesh
$> cd ex2

$> cat fvmpart.ctrl

'INITIAL FILE
2d.mesh
'METHOD

RCB

Y,X

'REGION NUMBER
4

'MESH FILE

mesh

!COMMUNICATION FILE
comm

'UCD

rcb-4.inp

$> eps_fvm part
$> 1ls mesh.*

RS BIFEAT 7L

TR E
BRSE&AYaT77MIL

mesh.0 mesh.l mesh.2 mesh.3

$> 1ls comm.*

comm.0 comm.l comm.2

RS BEEI7AIL

comm. 3
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fﬂﬁﬂé%*‘/’/l??*ﬂlx(ﬂm (2d.mesh)

— —>
Z \:H: S | 1 1.000000E+00 1.000000E+00 5.000000E-01 5.000000E-01 5.000000E-01
=] F n ﬁ ’ — F | _ 2 1.000000E+00 1.000000E+00 1.500000E+00 5.000000E-01 5.000000E-01
3 1.000000E+00 1.000000E+00 2.500000E+00 5.000000E-01 5.000000E-01
4 1.000000E+00 1.000000E+00 3.500000E+00 5.000000E-01 5.000000E-01
5 1.000000E+00 1.000000E+00 5.000000E-01 1.500000E+00 5.000000E-01
6 1.000000E+00 1.000000E+00 1.500000E+00 1.500000E+00 5.000000E-01
7 1.000000E+00 1.000000E+00 2.500000E+00 1.500000E+00 5.000000E-01
. . . 8 1.000000E+00 1.000000E+00 3.500000E+00 1.500000E+00 5.000000E-01
http://nkl.cc.u-tokyo.ac.]p/tutorlal/part tutorial/ 9 1.000000E+00 1.000000E+00 5.000000E-01 2.500000E+00 5.000000E-01
= 10 1.000000E+00 1.000000E+00 1.500000E+00 2.500000E+00 5.000000E-01
11 1.000000E+00 1.000000E+00 2.500000E+00 2.500000E+00 5.000000E-01
http://nkl tok i /tutorial/ ¢ tutorial.t 12 1.000000E+00 1.000000E+00 3.500000E+00 2.500000E+00 5.000000E-01
. - 13 1.000000E+00 1.000000E+00 5.000000E-01 3.500000E+00 5.000000E-01
p://nKl.cc.u-tokyo.ac.jp/tutorial/part_tutorial.tar 14 1.000000E+00 1.000000E+00 1.500000E+00 3.500000E+00 5.000000E-01
15 1.000000E+00 1.000000E+00 2.500000E+00 3.500000E+00 5.000000E-01
16 1.000000E+00 1.000000E+00 3.500000E+00 3.500000E+00 5.000000E-01
24
1 2 1.000000E+00 5.000000E-01 5.000000E-01
1 5 1.000000E+00 5.000000E-01 5.000000E-01
2 3 1.000000E+00 5.000000E-01 5.000000E-01
2 6 1.000000E+00 5.000000E-01 5.000000E-01 13 14 15 16
3 4 1.000000E+00 5.000000E-01 5.000000E-01
3 7 1.000000E+00 5.000000E-01 5.000000E-01
=N 8 1.000000E+00 5.000000E-01 5.000000E-01
x> BE 6 1.000000E+00 5.000000E-01 5.000000E-01
5 9 1.000000E+00 5.000000E-01 5.000000E-01 9 10 11 12
7 7 1.000000E+00 5.000000E-01 5.000000E-01
eS¢ 10 1.000000E+00 5.000000E-01 5.000000E-01
7 8 1.000000E+00 5.000000E-01 5.000000E-01
1 B 11 1.000000E+00 5.000000E-01 5.000000E-01
= ° 12 1.000000E+00 5.000000E-01 5.000000E-01 5 6 7 8
— K 10 1.000000E+00 5.000000E-01 5.000000E-01
7T B 13 1.000000E+00 5.000000E-01 5.000000E-01
Pl 10 11 1.000000E+00 5.000000E-01 5.000000E-01
10 14 1.000000E+00 5.000000E-01 5.000000E-01
11 12 1.000000E+00 5.000000E-01 5.000000E-01 1 2 3 4
11 15 1.000000E+00 5.000000E-01 5.000000E-01
12 16 1.000000E+00 5.000000E-01 5.000000E-01
13 14 1.000000E+00 5.000000E-01 5.000000E-01
14 15 1.000000E+00 5.000000E-01 5.000000E-01
15 16 1.000000E+00 5.000000E-01 5.000000E-01
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~ ~
H w2774 (1/2) (2d.mesh e AR Ay 2 T74)L(2/2) (2d.mesh
EAEARAY 2774 . H o .
16 7|4
1 1.000000E+00 1.000000E+00 5.000000E-01 5.000000E-01 5.000000E-01 P 4 1.000000E+00 5.000000E-01 0.000000E+00
2 1.000000E+00 1.000000E+00 1.500000E+00 5.000000E-01 5.000000E-01 ) _
3 1.000000E+00 1.000000E+00 2.500000E+00 5.000000E-01 5.000000E-01 ; 13 i'gggggggtgg g'ggggggg_gi g'gggggggtgg
4 1.000000E+00 1.000000E+00 3.500000E+00 5.000000E-01 5.000000E-01 v : . .
5 1.000000E+00 1.000000E+00 5.000000E-01 1.500000E+00 5.000000E-01 =116 1.000000E+00 5.000000E-01 0.000000E+00
6 1.000000E+00 1.000000E+00 1.500000E+00 1.500000E+00 5.000000E-01 4
7 1.000000E+00 1.000000E+00 2.500000E+00 1.500000E+00 5.000000E-01 A 1.000000E+00 1.000000E+00
8 1.000000E+00 1.000000E+00 3.500000E+00 1.500000E+00 5.000000E-01 ; 5 1.000000E+00 1.000000E+00
9 1.000000E+00 1.000000E+00 5.000000E-01 2.500000E+00 5.000000E-01
10 1.000000E+00 1.000000E+00 1.500000E+00 2.500000E+00 5.000000E-01 b4 13 i'gggggggigg i'gggggggigg
11 1.000000E+00 1.000000E+00 2.500000E+00 2.500000E+00 5.000000E-01 — . .
12 1.000000E+00 1.000000E+00 3.500000E+00 2.500000E+00 5.000000E-01 “* 4
13 1.000000E+00 1.000000E+00 5.000000E-01 3.500000E+00 5.000000E-01 * 6 1.000000E+00
14 1.000000E+00 1.000000E+00 1.500000E+00 3.500000E+00 5.000000E-01 7 1.000000E+00
15 1.000000E+00 1.000000E+00 2.500000E+00 3.500000E+00 5.000000E-01 £ 19 1.000000E+00
16 1.000000E+00 1.000000E+00 3.500000E+00 3.500000E+00 5.000000E-01 L 11 1.000000E+00
24 L .
1 2 1.000000E+00 5.000000E-01 5.000000E-01 1
1 5 1.000000E+00 5.000000E-01 5.000000E-01 2
2 3 1.000000E+00 5.000000E-01 5.000000E-01 3
2 6 1.000000E+00 5.000000E-01 5.000000E-01 4 13 == 13 14 15 16
3 4 1.000000E+00 5.000000E-01 5.000000E-01 5 22
3 7 1.000000E+00 5.000000E-01 5.000000E-01 6 1
=N 4 8 1.000000E+00 5.000000E-01 5.000000E-01 7 18l
= 6 1.000000E+00 5.000000E-01 5.000000E-01 8
5 9 1.000000E+00 5.000000E-01 5.000000E-01 9 [ 9 10 11 12
7 B 7 1.000000E+00 5.000000E-01 5.000000E-01 10 15
= 10 1.000000E+00 5.000000E-01 5.000000E-01 11 1
7 8 1.000000E+00 5.000000E-01 5.000000E-01 12 PPL
1 B 11 1.000000E+00 5.000000E-01 5.000000E-01 13
= 8 12 1.000000E+00 5.000000E-01 5.000000E-01 14 5 = 5 6 7 8
— B 10 1.000000E+00 5.000000E-01 5.000000E-01 15 8
7 K 13 1.000000E+00 5.000000E-01 5.000000E-01 16 1
VAl 10 11 1.000000E+00 5.000000E-01 5.000000E-01 17 ol
10 14 1.000000E+00 5.000000E-01 5.000000E-01 18
11 12 1.000000E+00 5.000000E-01 5.000000E-01 19 1 = 1 2 3 4
11 15 1.000000E+00 5.000000E-01 5.000000E-01 20 1
12 16 1.000000E+00 5.000000E-01 5.000000E-01 21
13 14 1.000000E+00 5.000000E-01 5.000000E-01 22
14 15 1.000000E+00 5.000000E-01 5.000000E-01 23
15 16 1.000000E+00 5.000000E-01 5.000000E-01 24
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FT 8l AYS 2774 )L (mesh.0)
1.000000E+00 1.000000E+00 2.500000E+00 2.500000E+00 5.000000E-01
1.000000E+00 1.000000E+00 3.500000E+00 2.500000E+00 5.000000E-01
1.000000E+00 1.000000E+00 2.500000E+00 3.500000E+00 5.000000E-01
1.000000E+00 1.000000E+00 3.500000E+00 3.500000E+00 5.000000E-01
1.000000E+00 1.000000E+00 2.500000E+00 1.500000E+00 5.000000E-01
1.000000E+00 1.000000E+00 3.500000E+00 1.500000E+00 5.000000E-01
1.000000E+00 1.000000E+00 1.500000E+00 2.500000E+00 5.000000E-01
1.000000E+00 1.000000E+00 1.500000E+00 3.500000E+00 5.000000E-01
a
* 1 1.000000E+00 5.000000E-01 5.000000E-01
5 2 1.000000E+00 5.000000E-01 5.000000E-01
= 1 1.000000E+00 5.000000E-01 5.000000E-01 PE#0
s 2 1.000000E+00 5.000000E-01 5.000000E-01 —
E 3 1.000000E+00 5.000000E-01 5.000000E-01
= 4 1.000000E+00 5.000000E-01 5.000000E-01 14 15 16
4 3 1.000000E+00 5.000000E-01 5.000000E-01 8 3 4
= 4 1.000000E+00 5.000000E-01 5.000000E-01
- 3 1.000000E+00 5.000000E-01 0.000000E+00 , a0 -
L 1.000000E+00 5.000000E-01 0.000000E+00 10 4 =
& 7 1 2
# 1
.000000E+00 PE#1
— > p— <>
ERMICHBLAAYS 1 TFAILERL r s
=| = - =72
BERESICLSHEER
A2, — IS =4 E . E3
WBREH(TAVIL, 7470, KRR THRIOHDIER e
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EAERTN)VADER
H el AN
ERICEATHHYEL
S, S. .
ik ie . _
D T (T =T )+ D = (T = T)+ D S +V,0,=0
k ik + ki e ie d
A A A
i k i BERERE FE
o HniE REETERESR = e
FEEREOEE mlx BREEE K
BMREER
(BRIKE
(REEE
EBERPILDOOREETO R
CREITVIAR
ARTEFEL

RRERE

T2K-FVM-02

B EAYS 2774 )L (mesh.0)

8
1 1.000000E+00 1.000000E+00 2.500000E+00 2.500000E+00 5.000000E-01
2 1.000000E+00 1.000000E+00 3.500000E+00 2.500000E+00 5.000000E-01
3 1.000000E+00 1.000000E+00 2.500000E+00 3.500000E+00 5.000000E-01
4 1.000000E+00 1.000000E+00 3.500000E+00 3.500000E+00 5.000000E-01
5 1.000000E+00 1.000000E+00 2.500000E+00 1.500000E+00 5.0000008-01
6 1.000000E+00 1.000000E+00 3.500000E+00 1.500000E+00 5.000000E-01
7 1.000000E+00 1.000000E+00 1.500000E+00 2.500000E+00 5.000000E-01
8 1.000000E+00 1.000000E+00 1.500000E+00 3.500000E+00 5.000000E-01
=1 8
= B 1 1.000000E+00 5.000000E-01 5.000000E-01 @D
4 Bl 2 1.000000E+00 5.000000E-01 5.000000E-01 @
5 1 1.000000E+00 5.000000E-01 5.000000E-01 @ PE#0
+ B! 2 1.000000E+00 5.000000E-01 5.000000E-01 @ —
£ B! 3 1.000000E+00 5.000000E-01 5.000000E-01 ® @ ®
7 B 4 1.000000E+00 5.000000E-01 5.000000E-01 ® 14 = A5zl 16
< BB 3 1.000000E+00 5.000000E-01 5.000000E-01 @ 8 3 4
s 3 4 1.000000E+00  5.000000E-01  5.000000E-01 ® ®] ® ]
2
5 1.000000E+00 5.000000E-01 0.000000E+00 10 1|1 1|2
| 4 1.000000E+00 5.000000E-01 0.000000E+00 T o - m— S
% TG 1@ 2
" 1 1 1
1 1.000000E+00 PE#1 (‘DI ® I
— s =1 7 8
EARMICHBEE AV 1T LERL 1| e
= = (- =7
BRFEREBESICLSHEER
— . — =
. |
ARDTAETA TRRE~AR] TRR~NRIDHDIER PE#2
T2K-FVM-02
EERTNIVADER
HiEs AN
ERilCETHHYEL
Z Sik (,-T) ZSI-E( _7) : -
d d T}c Tz + d TiBe ]: + Sidqid+KQi_0
k ik + ki e ie d
/11' ﬂ“k ﬂ’i
2 Sik 2 Sik 2 Sie § Sie _ § . -
d d Tk+ d d 7—; d ]—;'Be_l_ Tr - Sid‘]id—i_ViQi
ko ik ki ko ik ki e e e e d

A A A A A A

1 1
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AT DD ERK SRR ) ADER

EXRICETHIHYEN EXRICETHIHYEL
s, .
Zk:i’c k/{f b T zi i)+ZSidqid+ViQi -0 d +Zd - d.kSikdk- T, ZZSiind+KQi+Z§_ZZBL
o A ﬂk A PR A
_Zk:dﬂ(fd,diJer:d L= Zd Zd L= ZSM”VQ'
A A A /1k 2 n * * *
EHIE: - AIA~BIE

BEEROERLHE B4 B & (ERi)
DEROAHDE

Si Sie Sl. _ ) . Sie
R "'ik+kdki+ze“d_z€ hi- Zk:ﬁn _;Sidqz‘deKQﬁZd—ieTlge

ik 4 ki

A A A A A

D (R4 AMAT (R %)
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EERIMN) VA (—RBMEER-EDH) ASEI 2 BT B L -

- - o 0
1] 1] £l Pl
2 2 B B
B B vy vy
5 = n T
s 2 2 2]
7] 7| 13| 131
8| _ [s A B
ol T [ EIEEY
10 10 2 2]
1 i B B
12 12 4 4
2 2 a0 7]
14 14 2 2
15 15 B B
= 1 vy "y

[AMAT+D]  {PHI} {RHS}
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MEFIZH BT B MEFIZH BT HE -

] ] peso K 1]
2] 2] 2] 2]
3] 3] 3] 3]
4] 4] 4] 4]
I = [
2] 2] 2] 2]
3] 3] 3] 3]
4] 4] 4] 4]
T[] EAL T [
2] 2] 2] 2]
3] 3] 3] 3]
4] 4] 4] 4]
] ] B r=+: JH
2] 2] 2] 2]
3] 3] 3] 3]
4] 4] 4] 4]
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DIEETEE(F+ BrfraE0@IE 774 )L (comm.0)

WII\\N%I| I}ﬁ*&ﬁﬁiﬂj

-

#NEIBPEtot
2
#NEIBPE
1 2
#IMPORT index
2 4
#IMPORT items
7 8 5 6
#EXPORT index

2 4 PE#0
#EXPORT items
1 3 1 2 14 15 16
#INTERNAL NODE 8 3 4
4
m #TogAL NODE » B B
m #GLOBAL NODE ID 7 1 2
11 12 15 16 7 8
10 14 PE#1
z 8
5 6

PE#2



T2K-FVM-02

BT nERIET 74 )L (comm.0)

#NEIBPEtot
2
#NEIBPE
1 2
#IMPORT index
2 4
#IMPORT items
7 8 5 6
#EXPORT index
2 4
#EXPORT items
1 3 1 2
#INTERNAL NODE
4
#TOTAL NODE
8
#GLOBAL NODE ID
11 12 15 16

|7~1 3, %L\E;Taﬂ

10 14
T2K-FVM-02
#NEIBPEtot
2
#NEIBPE
1 2
#IMPORT index
2 4

#IMPORT items
7 8 5 6
#EXPORT index
2 4
#EXPORT items
1 3 1 2
#INTERNAL NODE
4
#TOTAL NODE
8
#GLOBAL NODE ID
11 12 15 16
10 14

7

11:17__7 L, 91‘““1!5! *&

156

PE#0
14 15 16
8 3 4
10 n 12
7 1 2

8
PE#1

z 8
5 6

PE#2

PEGR{ET7A )L (comm.0)

158

RHAR), ERERES

PE#0

14 15 16

8 3 4

10 " 12

LHERES (BHFESIR ! ! 2

8 PE#1

7 8

5 6

PE#2

T2K-FVM-02

157

B aEEIE 774l (comm.0)
*1:17__7)[/ itﬁ,,“'lﬁ'*&

#NEIBPEtot
2
#NEIBPE
1 2
#IMPORT index
2 4
#IMPORT items
7 8 5 6
#EXPORT index
2 4
#EXPORT items
1 3 1 2
#INTERNAL NODE
4
#TOTAL NODE
8
#GLOBAL NODE ID
11 12 15 16 7 8
10 14

T2K-FVM-02

—REELETILTUX L BH

PE#0
14 15 16
8 3 4
10 " 12
7 1 2

PE#1 *

MLT—4

FVMLJ:) (TR EERBRAART —FBEDEAZS

D EIFIEICDONT

eps_fvmIZ &1+ 5 fEig 5 Bl
eps_fvm T#fiFl{E1 [Z@AIFTT

: eps_fvm_part
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feps fvm i 5I4E(Z[R]FT

program eps_fvm
use eps_fvm all

implicit REAL*8 (A-H,0-2)
call eps fvm input grid
call poi_gen

call eps_fvm solver

call output_ucd

end program eps_fvm

160 T2K-FVM-02

leps_fvm] AFI4EIZEIFT

eps_fvm_input_grid

- MWH R ERAYS 2T —4

- EH D EEIET—H
poi_gen

- COMAF (B EELRE
eps_fvm_solver

- THRIMILEE, AR
output_ucd

- WHHBLEBICDONTEETILEHY
REEIE, BT —2EEZEO KR TSI
[F9EIA#KTLTLS,
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