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Several computer codes in the nuclear field have been vectorized, parallelized and trans-

ported on the FUJITSU VPP500 system, the AP3000 system, the SX-4 system and the

Paragon system at Center for Promotion of Computational Science and Engineering in

Japan Atomic Energy Research Institute. We dealt with 18 codes in fiscal 1999. These

results are reported in 3 parts, i.e., the vectorization and the parallelization part on vector

processors, the parallelization part on scalar processors and the porting part. In this report,

we describe the parallelization on scalar processors.

In this parallelization on scalar processors part, the parallelization of Nucleon Meson

Transport Code (NMTC), Differential Algebraic VLASOV code (DA-VLASOV) and Monte

Carlo N-Particle transport code (MCNP4B2) on the Paragon system are described.
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Table 2.1 Modification of original code (compile,link).

dbpnt.f

ioinit.f

main.f

^-^£
dbpnt

ioinit

main

f
FORMAT Xigl

automatic H

E(5:#-§-:6

1 (ioinit-

E (ioinit-

, 32)

yh
-*ioinitp) *

->-ioinitp) *

* " ioinit"ioinit" ft Paragon System Lib. (D y r 4 A"£ h

Table 2.2 Modification of original code (execution).

main.f

ovlyl2.f

main

ovlyl2

- > X 7 A ; W f y idate Wglic^^jE

W r A ; w f y idate ©̂ IfcSr̂ H

, If

- 5 -
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Table 2.3 Modified routine and files.

main

ovlyll

jominl

j omin2

gtvlin

azip

sazar

sors

engbin

nmtin2

nmtin3

yOread

readnm

gthsig

geni

main.f

ovlyll.f

marslib.f

marslib.f

marslib.f

marslib.f

marslib.f

sors.f

engbin.f

nmtin2.f

nmtin3.f

yOread.f

readnm.f

gthsig.f

geni.f

- 6 -
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Table 2.4 Variable which are handled for summation between nodes (Monte Carlo calcu-

lation part).

neutno

nocas

npipt

npizt

npint

nf iss

ncall

an2(nobch)

apip(nobch)

apiO(nobch)

apin(nobch)

negengd ~ 7)

ncasfKl ~ 3 )

nazero

nzzero

nwsfis

nwsfis

nca l l fcfc,

warning ¥ll/£ffl̂

warning ¥U/OT

warning fO/lL n̂

warning ¥U/OT

warning}

warning•

Table 2.5 Include file 'mpi.para'.

mynode

nodes

nodew

ndim

ddim(ndim)

1*4

1*4

1*4

1*4

R*8

- 7 -
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Table 2.6 Variable which are handled for summation between nodes(output part).

analy3

regnpr

surfpr

heatpr

bsrfpr

yildpr

analyz

revts

pevts

rhevts

phevys

pdevts

wtxreg

peiv

talreg

talspc

talsfl

talscr

talhet

talbc

talbct

talbf

talbft

talyld

jtneut

wtneut

6

3 2

3 6~3 8

5 1~5 6

6 1,62

7 1,72

4 0

6

- 8 -
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Table 2.7 Unit specifier and output processing.

6

1 2

1 3

1 5

3 2

3 6

4 0

4 1

5 1~5 6

6 1 ,62

7 1 ,72

3 8

t t , J - K o £ 9
fileO12m/fileO12.###

fileO13m/fileO13.###

fileO15m/fileO15.###

LT , / - > 0 «fc •? tftfj

L T , y - F 0 i 13 ffl^J

f ileO41m/f ile041. ###— K

T * - ^ ^ ^ L T , y - K0 i t)

Table 2.8 Speed up ratio.

l

2

4

8

16

32

64

128

256

512

SiS^FM (min)

585

296

148

75

38

19

10

5

4

6

1

1.98

3.95

7.80

15.39

30.79

58.50

117.00

146.25

97.50

- ^ [sample2.in]

: 1000*300
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subroutine randmc
c ~.
c controls for the pseudo-random number sequence.
c ==mcnp4a:random==
c

implicit double precision (a-h,o-z)
CYS

include '../include2/mpi.para'
CYE

parameter (fb=13008944d0,fs=170125d0,gb=1136868d0,gs=6328637d0,
1 p=2d0**24,q=2d0**(-24),rm=5dO**19)

common /randm4/ rnfb.rnfs,rngb,rngs,rnmult,rijk,ranj,rani,rans,
& ranb.rnrtc,
& nstrid,inif
common /iradkk/ randkk
dimension dbcn(14)
data dbcn/14*O.dO/
& iuo/6/

c
c

nstrid=152917
rnfb=fb
rnfs=fs
rngb=gb
rngs=gs
rnmult=rm

30 rijk=rnmult
if(dbcn(l).gt.O.)rijk=dbcn(l)

CYS
rijk = rijk + 10000*mynode (1)
write(6,*) JPE=;,mynode,'first randum number =',rijk

CYE
if(dbcn(l)+dbcn(8).ne.0.)inif=l
rani=aint(rijk*q)
ranj=rijk-rani*p
do 40 i=l,int(dbcn(8))

40 call advijk
if(dbcn(l)+dbcn(8).ne.0.)write(iuo,50)rijk

50 format(25h starting random number =,2x,f16.0,til,In )
dbcn(l)=0.
dbcn(8)=0.
return
end

Fig. 2.1 Modification of subroutine randmc.

- 1 0 -



JAERI-Data/Code 2000-038

subroutine ovlyl2
c

implicit real*8 (a-h,o-z)
include '../include2/param;

include '../include2/comon'
CYS

include '../include2/mpi.para'
CYE
c

CYS
call pranged,maxcas,nodes,mynode,ista,iend,maxcas_me) (1)

CYE
25 nocas=nocas+l

if (no.le.nomax) go to 40
CYS
C if (nocas.lt.maxcas) go to 25

if (nocas.lt.maxcas_me) go to 25 (3)
CYE

65 nobch=nobch+l
CYS
C call mpi_allreduce(nocas,idummy,l,mpi_integer,mpi_sum,
C 1 mpi_comm_world,ierr)

call mpi_reduce(nocas,idummy,1,mpi_integer,mpi_sum,
1 0,mpi_comm_world,ierr)
nocas = idummy (2)

C call mpi_allreduce(neutno,idummy,l,mpi_integer,mpi_sum,
C 1 mpi_comm_world,ierr)

call mpi_reduce(neutno,idummy,1,mpi_integer,mpi_sum,
1 0,mpi_comm_world,ierr)
neutno = idummy

PVT?

ncas=ncas+nocas
CYS

Fig. 2.2 Modification of subroutine ovlyl2(l/3).

- 11 -
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ncalldu = ncall
C cal l mpi_allreduce(ncall,idnrnmy,1,mpi_integer,mpi_sum,
C 1 mpi_comm_world,ierr)

cal l mpi_reduce(ncall,idummy,1,mpi_integer,mpi_sum,
1 O,mpi_comm_world,ierr)
ncall = idummy

C cal l mpi_allreduce(an2(nobch),ddummy,I,mpi_real8,mpi_sum,
C 1 mpi_comm_world,ierr)

cal l mpi_reduce(an2(nobch),ddummy,1,mpi_real8,mpi_sum,
1 O,mpi_comm_world,ierr)
an2(nobch) = ddummy

CYE
70 if (ncall.ge.1000000000) then

CYS
C ncallk=ncallk+l
C ncall=ncall-1000000000

ncallk = ncall/1000000000
ncall = ncall-ncallk*1000000000

CYE
endif
hhcall=J '
if (ncallk.gt.O) then

wr i t e (hhca l l , ' ( i4 , i9 .9 ) ' ) ncallk,ncall
else

wri te(hhcal l (5 :13) , ; ( i9) ; ) ncall
endif

CYS
C write(io,75) nobchjneutnOjncas.rijk,hhcall

if (mynode .eq. 0) then
write(io,75) nobch,neutno,ncas,rijk,hhcall

end if
CYE

Fig. 2.2 Modification of subroutine ovlyl2(2/3).

- 1 2 -
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75 formatC batch 3,i3,' cutoff-neutrons=J,i8,
& ', cumulative cascades=',i8,', random=J,f16.0,', calls=',a)
if (iwt.eq.l) write(io,74) an2(nobch)

74 formatC cutoff-n weight=J,lpel4.7)
call timex

CYS
ncall = ncalldu

C
C cal l mpi_allreduce(negeng,idumdim,7,mpi_iiiteger,mpi_sum,
C 1 mpi_comm_world,ierr)

cal l mpi_reduce(negeng,idumdim,7,mpi_integer,mpi_sum,
1 0,mpi_comm_world,ierr)
do i = 1,7
negeng(i) = idumdim(i)

end do
c
C call mpi_allreduce(ncasf1,idumdim,3,mpi_integer,mpi_sum,
C 1 mpi_comm_world,ierr)

cal l mpi_reduce(ncasf1,idumdim,3,mpi_integer,mpi_sum,
1 0,mpi_comm_world,ierr)
do i =1,3

ncasfl(i) = idumdim(i)
end do

c
C call mpi_allreduce(nazero,idummy,l,mpi_integer,mpi_sum,
C 1 mpi_comm_world,ierr)

cal l mpi_reduce(nazero,idummy,1,mpi_integer,mpi_sum,
1 0,mpi_comm_world,ierr)
nazero = idummy

end

Fig. 2.2 Modification of subroutine ovlyl2(3/3).

- 13
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subroutine prange(nl,n2.nprocs,irank,ista,iend,iii)
c

ii = n2 - nl + 1
if (nprocs .gt. ii) then
if(irank .eq. 0) then
write(6,*) '********** prange error*********'
write(6,*) 'nodes nl n2=',nprocs,nl,n2

end if
stop 800

end if
iworkl = (n2-nl+l)/nprocs
iwork2 = mod(n2-nl+l,nprocs)
ista = irank*iworkl + nl + min(irank,iwork2)
iend = ista + iworkl - 1
if (iwork2 .gt. irank ) iend = iend + 1
iii = iend-ista+1

c
if (irank .eq. 0) then

C write(6,*) *********** prange **********
end if

C write(6,*) 'myrank ista iend iii=>,irank,ista,iend,iii
c

return
end

Fig. 2.3 Subroutine prange.

m
NMTC/JAERI, JAERI-M 82-198, 1982 ¥ 12 M

[2]
JAERI-Data/Code 98-005, 1998 ¥ 2 M .

- 1 4 -
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Paragon {::*|~f 3 , ±SE DA-VLASOV =«— K © t ? l f t f f i (MPIIK) fcoV^Ti&^S. DA-VLASOV

DA-CIP (Differential Algebraic Cubic Interpolated Propagation) ^Srffl V ̂ T V ̂  5 . DA-VLASOV
(DA-CIPfe) [

o y - K t

3.2 Pa ragon^ (D ̂ fil

LT, DA-VLASOV =•- K (VPP500 - < - ^ ) © Paragon ( I B I )

rllJfiLfc. DA-VLASOV 3 - K S r T f f i © * # t T , Paragon 1 7 -

(a) ^fit^clt^# : Paragon S2

(b)^ii^ : -00 (^ys

(c) tmfcm : -127 ~ 128

warningS.terror p< y±—i?<Dft&& Fig. 3.1^

ggJSL, Paragon±T-<D®jf^flt

3.3^^-T. VPP500 i Paragon

DA-VLASOV ^ - K© Paragon 1 7 - K

3.3

3.3.1

Fig. 3.4(c DA-VLASOV = - K o y - ^ y

Table 3 . 1 ^ 1 " . Table 3.

.̂ Table 3.1«t9,

(1) "f—f^jm^RXfrntl/i^-^^ (INIT,OUTPUT)
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(2) 9'A'

(3)

(4)

(5)

3.3.2

3.3.2.1

(1)

(2)

(3) f

(4) t

(5)

(6)

> ADVINDXtfii,

-f-^ ADVINDX

F-feW%: MAIN

mpi.para.inc

(Fig. 3.5) Sr

include file T?fe5'mpi.para.inc

, Fig. 3 .6£#J i©r t . J^T, MAIN CO,

, Fig. 3.

ADVINDX

No. ©^-{it (JLAS)

No. ©|0^{it (JFIR) ^rlS

HiLfSIS : -jm+2 ~ jm-1) - ^ ^ PINIT

(JFIR1)

(7) # y -

No.

(^

(8)

(9) )\s-^y ADVINDX

: -jm+2 ~ jm-1) .

* No. ©mtt (JLAS1)

^ ADVINDX No. (JS)

~>^ No. (JE)

- 1 6 -
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3.3.2.2 f^-f V ADVINDX

DA-VLASOV=*—m, S * W ^ I&TC^IRJ-jm+1 ~ jm OLti, -jm+2 ~ jm-1

V * V £ Fig. 3 . 7 ^ 1 " . Sfc, ADVINDX ti*l> CALL £ti/tv^5 HUNT,INNER,NEAREST

±^W-^-^ t f f cS ADVINDX

, ADVINDX

Fig. 3.7

(1) M^J-fkSrHlfe-f-Sfe*, : © D O ^ ^ ( X # # : 10 0) Sr^Sl fS . fefcb, (6)

ADVINDX ffl^

(2) DO/l^-7° (£#•!§•: 1 1 0 ) ©lOMit (jh,ih), ^{(S (jhmax,ihmax)

(3) (2)-e^£bfc:^J^{[I(jh,ih)) ^JC (jhmax,ihmax)

^ X ' - ^ (ibase^)

. ADVINDX O ^ c ̂ 7 Afllfifefi, Fig. 3.8

(4) (5) "C iold() fc^ffi [nodef 6^^ nodef(=-10000)

7*—^ (ibase^) ©

(5) x - ^ (ibase,nno,iold : ADVINDX

(6) mmZmM-tZfc®, ; © D O ; W ^ ( J t # # : 2 0 0)

ftm, ADVINDX ©tfe^HbKff P AD (Problem Analysis Diagram) &, Fig. 3.

1t, ^JESrUJfibfc ADVINDX © y - * y ̂  b S: Fig. 3.10^*1". SkT\z., ADVINDX

, Fig. 3.10lz:

(1) IB̂ iJsadxu O I ^ ± U y ^aOf-^Sr^>C^< 1/

(2)

l ~ j m - l node2 ~ nodes-1

0 jm+1 nodel ~ 0

- 1 7 -
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(3) $kWfc&£1fctZ1tlto, r © D O ; w / (£#•£•: 10 0)

(JS), mm (JE) itwc

(4) J—W\z.mgt*>?—9<F>qm (JHBMIN ~ JHBMAX)

(5) # 7 - K-etf-ir LfeiS»*Sffl 1 ~ jm-1 © x ~ * (ibase,nno,iold) &, 7 - K0 ^

(6) # / - R-CWflf L ^ ^ ^ ^ H 0 ~ -jm+1 O?—* (ibase,nno,iold) «:, / - K 0

(7) # / - K ^ i b : £ { f ^ t t f c x - ^ (ibase,nno,iold) Sr, 7 - KO O ^ 5 - ^ y 7 r IBUF

(8) ^ § w < 5/ 7 r IBUF ^ ^ ^ ^ # | E H -jm+1 ~ jm-1 © T * - ^ (ibase,nno,iold)

(9) (8) T-f^fiicLfer-^ (ibase,nno,iold) Sr,

3.3.2.3 ^ ^ y y ^ i f t

DA-VLASOV =-KK1H:, M ^ B t ^ ^ ^ S ^ T V ^ ^ f c f e , Fig.

\ Fig. 3.

- ^ y ^ h&, Fig. 3.12^^1-. UT,

(1)

(#0 : Fig. 3.

(2)

(«»J : Fig. 3.

3.4

Z Table 3 .2^^1- . tit, Table 3.2© 4 - 6 4 / -

(out.emode ^©flfe) t 1 7 - K (Sig-fb^^/V: -O0)

(1) ^ U U - M : 3 W I Paragon

(2) W+^fcS : -127 ~ 128

(3) ftjift; W</V : - O 4

J; 19 , Paragon © 3 2 7 - KTWitftfiU^tt:, ^ 8 . 3 fljfc
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3.5

, DA-VLASOV a - Vifi Paragon
. Jfcfc:, Paragon

•tt.

4 0

Paragon 3

ADVINDX

- KT?*IJ 8 . 3 {g i: * o
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Table 3.1 Distribution of computational costs of original version.

No

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

INIT

EMFIELD

OUTPUT

MISC

TDMA1D

SETDT

LAGRANGE

DERIVS

DERIV

ARTSTATE

EXTRAP

PERB0UND

FXUCAL

PERBOXU

COLTERM

CINT1D6

CINT16

CINT1D2P

FFIELD

ADVINDX

HUNT

INNER

NEAREST

WHEREIS

RK4

EULER

MAIN

gifiH#MI (sec)*l

2.48E+00

4.89E-01

2.10E+00

1.67E+00

7.47E-03

3.14E-02

5.02E+01

4.90E+01

4.90E+01

6.05E+00

7.91E-03

3.52E-02

8.34E+00

1.60E-02

3.63E+00

1.42E+00

7.07E+00

2.50E+00

4.60E+01

2.68E+01

3.66E+00

1.09E+01

9.43E-01

3.02E+00

4.28E+01

1.16E+01

6.18E+01

warn \,mw
1

12

3

3

12

2

2

8

8

22

22

22

31

31

8

130048

146304

114688

9

9

525440

1942231

147329

7

2

2

1

(Fig. 3.41
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(2)

(3)

(4) i y - K

Table 3.2 Speed up ratio.

1

4

8

16

32

48

64

Sifi^PK (sec)

55.00

18.10

10.80

7.50

6.60

6.88

8.10

1.0

3.0

5.1

7.3

8.3

8.0

6.8

Paragon)

-127-128

-O4

r-r/Wi,

(warning)
PGFTN-W-0164-0verlapping data in i t ia l iza t ions of eps (vla.f)

0 inform, 1 warnings, 0 severes, 0 fatal for lagrange
(error)

PGFTN-S-0034-Syntax error at or near ) (vla.f: 2668)
0 inform, 0 warnings, 1 severes, 0 fatal for output

Fig. 3.1 Warning and error message.

(1) warning (lagrange)
CS
C data eps / l .e-3 / , hmin / 0.0001/
C eps data used in "com.h"
C

data hmin / 0.0001/
CE

(2) error (output)
CS
C write(27,1000)(xp(i),char(9)),(ar(i),char(9)),
C & (au(i),char(9)),(ap(i),char(9))

write(27,1000) xp(i),char(9),ar(i),char(9),
& au(i),char(9),ap(i),char(9)

CE

Fig. 3.2 Modification of subroutine lagrange and output.
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< « bump-on-tail ins tab i l i ty > »
xL = 6.*Pi/0.3
xKO = 0.3
xV = 8 . 0
xCol = 0.
endtime =0.2
pr_time = -0.0001
pr_dtime =0.05
fll.time = -0.0001
fll_dtime =0.0

Fig. 3.3 Input data for porting test.

MAIN INIT—EMFIELD—TDMA1D
I--ARTSTATE (3)

I -OUTPUT (l)-MISC—EMFIELD—TDMA1D
I-SETDT

-LAGRANGE-DERIVS-DERIV—-ARTSTATE — I —EXTRAP
(2) | (3) I -PERBOUND

I - FXUCAL
I —PERBOUNDXU

I--EMFIELD TDMA1D

--C0LTERM I —CINT16C
I —CINT1D6
I —DENSITY
I —CINT16
I —CINT1D2P
I —FKCOL CINT1D6

-FFIELD— I —ADVINDX— I —HUNT
(4) I I —INNER

I I —NEAREST
I —FXUCAL
I —PERBOUNDXU
I—CINT16
I—ARTSTATE-(3)

-WHEREIS—HUNT
-CINT1D2P

—RK4-DERIVS-C2)

—EULER— I —ARTSTATE (3)
I—FFIELD (4)

—OUTPUT— (1)

Fig. 3.4 Tree structure of DA-VLASOV code.
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call mpi_comm_rank(mpi_comm_world,IAM,ierr) (1)
call mpi_comm_size(mpi_comm_world,NODES,ierr) (2)
IUP = IAM + 1 (3)
IDOWN = IAM - 1 (4)
N0DE2 = NODES/2 —+(5)
N0DE1 = N0DE2-1 — +
IMLN = im + 3
NJ = jm - 1
IF (IAM.GE.0.AND.IAM.LE.N0DE1) THEN — +

IAM1 = N0DE1 - IAM I
CALL PINIT(NJ,JF1,JL1,IAM1,N0DE2)
JFIR = (JL1-1)*(-1)
JLAS = (JF1-1)*(-1) (6)

ELSE IF(IAM.GE.N0DE2.AND.IAM.LE.(N0DES-D) THEN
IAM2 = IAM - N0DE2
CALL PINIT(NJ,JFIR,JLAS,IAM2,N0DE2) I

END IF — +

DO 9020 IPR=O,NODE1 — +
IAM1 = N0DE1 - IPR I
CALL PINIT(NJ,JF1,JL1,IAM1,N0DE2)
JFIRZ = (JL1-1)*(-1)
JLASZ = (JF1-1)*(-1)
JFIR1C(IPR)=JFIRZ
IF(IPR.EQ.O)THEN
JFIR1C(IPR)=JFIRZ-1

END IF
JJLEN(IPR)=IMLN*IIABS(JLASZ-JFIRZ+1) (7)
IF(IPR.NE.O) THEN
JJLEN1(IPR)=JJLEN(IPR)

ELSE
JJLEN1(IPR)=IMLN+JJLEN(IPR)

END IF I
9020 CONTINUE

Fig. 3.5 Definition of constants for parallelization(l/2).
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DO 9021 IPR=N0DE2,NODES-1 I
IAM2 = IPR - N0DE2
CALL PINIT(NJ,JFIRZ,JLASZ,IAM2,N0DE2)
JFIR1C(IPR)=JFIRZ
JJLEN(IPR)=IMLN*IIABS(JLASZ-JFIRZ+1) (7)
IF(IPR.NE.(NODES-D) THEN
JJLEN1(IPR)=JJLEN(IPR)

ELSE
JJLEN1(IPR)=IMLN+JJLEN(IPR)

END IF I
9021 CONTINUE — +

JFIR1 = JFIR
JLAS1 = JLAS
IF (IAM.GE.0.AND.IAM.LE.N0DE1) THEN — +

JS = JLAS I
JE = JFIR

ELSE IF(IAM.GE.N0DE2.AND.IAM.LE.(N0DES-D) THEN
JS = JFIR
JE = JLAS

END IF (8)
IF (IAM.EQ.0) THEN

JFIR1 = JFIR1 - 1
JE = JE - 1

END IF
IF (IAM.EQ. (NODES-O) THEN

JLAS1 = JLAS1 + 1 I
END IF — +

C
IC = 1 — +
DO 9100 I=1,NODE1 I

NORDER(I) = IC
IC = IC + 1

9100 CONTINUE (9)
IC = 1
DO 9200 J=N0DE2,NODES-1

NORDER(J) = NODES - IC
IC = IC + 1 I

9200 CONTINUE — +

Fig. 3.5 Definition of constants for parallelization(2/2).
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PARAMETER(NCPU=256)
COMMON /PARA/ IAM,NODES,JFIR,JLAS,JFIR1.JLAS1,

* JJLEN(O:NCPU-1),
* JJLEN1(O:NCPU-1),
* IUP,IDOWN,
* JS,JE,NORDER(NCPU),
* NODE1,NODE2,IMLN,JFIR1C(O:NCPU-1) ,
* JPON1(O:NCPU-1)

integer istatus(mpi_status_size)

NCPU
IAM
NODES
JFIR

JLAS

JFIR1

JLAS1

JJLEN(O:NCPU-1)

JJLEN1(O:NCPU-1) :

IUP
IDOWN
JS
JE

NORDER(NCPU) : A-—
N0DE1.N0DE2 :
IMLN : = im+3
JFIR1C(O:NCPU-1) : # 7 —
JPON1(O:NCPU-1) : § f W f

-jm+2 ~ jm-1]

-jm+2 ~ jm-1]

-jm+2 ~ jm-1]

fH*£fel!S1-3/-KlD-l
(ADVINDX)

(ADVINDX)

ADVINDX
ADVINDX "C — K=

JFIR1
(MPI_ALLGATHERV ffl)

Fig. 3.6 Include file 'mpi.para.inc'.
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subrout ine advindx(sadxu)

do 100 j=l,jm-l (1)
do 100 i=0,im-l

nx = (sadxu(i,j,l)-eps)/xL
(xl,ul,x2Ju2Jx3,u3,x4,u4<£>fH¥)

call hunt(xph,nxh,xl,ilo) — +
call hunt(uph,nuh,ul,jlo) I
ih = ilo -1 (2)
jh = jlo -jm-1
ihmax = min(ih+3,im+l) I
jhmax = min(jh+3,jm) — +
do 110 jk=jh,jhmax —+(3)
do 110 ik=ih,ihmax — +

if( iold(ik,jk,l) .eq. nodef ) then (4)
in = inner(xl,ul,x2,u2,x3,u3,x4,u4,xp(ik),i
if( in .eq. 1 ) then

near = nearest(xl,ul,x2,u2,x3,u3,x4,u4,xp(ik),upCjk))
ibaseCik,jk,l) = i — +
ibaseCik,jk,2) = j I
nadj Cik,jk) = nx
nno(ik,jk) = near C5)

ifC near .eq. 1) then
ioldCik,jk,l) = i
ioldCik,jk,2) = j

t \£- r-h ̂ 4A m/r \ I

endif — +
endif

endif
110 continue
100 continue

do 200 j=O,-jm+l,-l C6)
do 200 i=-l,im-l

(±!H5 X^F-^r 100 <D DO ^—Z? t [ R I # M S )
200 CONTINUE

Fig. 3.7 Calculational part before modification (ADVINDX).
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J=l

node2 node2+l

im-1

j h jhmax

•m ih

ihmax

ibase,nadj, nno, iold

jm-1

nodes-1

J=o
nodel nodel-1

-jm+1

0

im-1

Fig. 3.8 Programming structure of subroutine ADVINDX.
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NODES:

— K 0 , 1 ~NODE1

0

N0DE2 ~(NODES-1)

ibase , nno, i

1 —N0DE1 N0DE2 ~ (NODES-1)

— KfeOibase.nno, iold^r/— K

K0O17 — ̂ /•< y 7 r = IBUF () JJl

J=l IBUF (J, 1) /

.NE. (

nodef \
\

IBUF(J, 1) <=$

IBUF (J, 2) **

IBUF (J, 3) =&

ibase,nno, ic

iold(J)

ibase(J)

nno (J)

7 — K O l?f^^c Lfcibase, nno, iold^r

I-(NODES-I) y - ^icm

END

Fig. 3.9 PAD of modified subroutine ADVINDX.
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subroutine advindx(sadxu)

( fctHflfc)
IF(IAM.GT.O.AND.IAM.LE.(NODES-D) THEN — +
call mpi_isend(SADXU(-l,JFIR1.1),IMLN,MPI_REAL8,

1 IDOWN,1000,mpi_comm_world,MSGl,ierr) I
call mpi_isend(SADXU(-l,JFIRl,2),IMLN,MPI_REAL8,

1 IDOWN,2000,mpi_comm_world,MSG2,ierr)
END IF
IF(IAM.GE.0.AND.IAM.LT.(NODES-1)) THEN
call mpi^irecv(SADXU(-1,JLASl+1,1),IMLN,MPI_REAL8,

1 IUP,1000,mpi_comm_world,MSGRl,ierr)
call mpi_irecv(SADXU(-l,JLASl+1,2),IMLN,MPI_REAL8,

1 IUP,2000,mpi_comm_world,MSGR2,ierr)
END IF (1)
IF(IAM.GT.O.AND.IAM.LE.(NODES-D) THEN
call mpi_wait(MSGl,istatus,ierr)
call mpi_wait(MSG2,istatus,ierr)

END IF
IF(IAM.GE.O.AND.IAM.LT.(NODES-1))THEN
call mpi_wait(MSGR1,istatus,ierr) I
call mpi_wait(MSGR2,istatus,ierr) — +

END IF
JHBMIN = 10000
JHBMAX = -10000
nxh = im+3
nun = jm+jm

CYS
IF(IAM.GE.N0DE2) THEN (2)

CYE

CYS
C

ilo
jlo

do
do

= 0
= jm

100 j=l,
100 j=JS

jm-1
,JE (3)

CYE
do 100 i=0,im-l
nx = (sadxu(i , j , l )-eps)/xL
xl = sadxu(i,j,l)-nx*xL

Fig. 3.10 Modification in subroutine ADVINDX(l/6).
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ul =
x2 =
u2 =
x3 =
u3 =
x4 =
u4 =
call
call
ih =
jtL =
ihmax
jhmax

= sadxu(i,j,2)
- sadxu(i+l,j,l)-nx*xL
sadxu(i+l,j,2)
sadxu(i+l,j+l,l)-nx*xL
sadxu(i+l,j+l,2)
sadxu(i,j+l,l)-nx*xL
sadxu(i,j+l,2)

hunt(xph,nxh,xl,ilo)
hunt(uph,nuh,ul,jlo)
ilo -1
jlo -jm-1
= min(ih+3,im+l)
= min(jh+3,jm)

do 110 jk=jh,jhmax
do 110 ik=ih,ihmax
if( iold(ik,jk,1) .eq. nodef )
in
if (

= inner(xl,ul,x2,u2,x3,u3
in .eq. 1 ) then

near = nearest(xl,ul,
ibase(ik,jk.l) =
ibaseCik,jk,2) =
nadj(ik,jk)
nno(ik,jk) =

if( near .eq. 1) then
iold(ik,jk,l) = i
iold(ik,jk,2) = j

endif
endif

endif
110 continue

then
,x4,u4,xp(ik),up(jk))

x2,u2,x3,u3,x4,u4,xp(ik),up(jk))
i
j
nx
near

Fig. 3.10 Modification in subroutine ADVINDX(2/6).
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CYS
IF (JH.LT.JHBMIN) JHBMIN = JH (4)
IF (JHMAX.GT.JHBMAX) JHBMAX = JHMAX

CYE
100 continue

CYS
LSLEN = 4*(im+3)*(JHBMAX-JHBMIN+1)

C
call mpi_isend(LSLEN,l,MPI_INTEGER, ~+
1 0,500+IAM,mpi_comm_world,MSG0,ierr) I
call mpi_isend(JHBMIN,1,MPI_INTEGER,
1 0,1000+IAM,mpi_comm_world,MSGl,ierr)
call mpi_isend(JHBMAX,1,MPI_INTEGER,
1 0,2000+IAM,mpi_comm_world,MSG2,ierr)
call mpi_isend(IOLD(-l,JHBMIN,1),LSLEN,MPI_INTEGER,
1 0,3000+IAM,mpi_comm_world,MSG3,ierr) (5)
call mpi_isend(IOLD(-l,JHBMIN,2),LSLEN,MPI_INTEGER,
1 0,4000+IAM,mpi_comm_world,MSG4,ierr)
call mpi_isend(IBASE(-l,JHBMIN,1),LSLEN,MPI_INTEGER,
1 0,5000+IAM,mpi_comm_world,MSG5,ierr)
call mpi_isend(IBASE(-l,JHBMIN,2),LSLEN,MPI_INTEGER,
1 0,6000+IAM,mpi_comm_world,MSG6,ierr)
call mpi_isend(NNO(-l,JHBMIN),LSLEN,MPI_INTEGER, I
1 0,7000+IAM,mpi_comm_world,MSG7,ierr) — +

C
call mpi_wait(MSGO,istatus,ierr)
call mpi_wait(MSGl,istatus,ierr)
call mpi_wait(MSG2,istatus,ierr)
call mpi_wait(MSG3,istatus,ierr)
call mpi_wait(MSG4,istatus,ierr)
call mpi_wait(MSG5,istatus,ierr)
call mpi_wait(MSG6,istatus,ierr)
call mpi_wait(MSG7,istatus,ierr)
END IF

CYE

Fig. 3.10 Modification in subroutine ADVINDX(3/6).
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CYS
C

CYE

IF(IAM.LE.NODEl) THEN
ilo = 0
jlo = jm

do 200 j=O,-jm+l,-l
do 200 j=JS,JE,-l

do 200 i=-l,im-l

IF (IAM
LSLEN

call mpi

call mpi

call mpi

call mpi

call mpi

call mpi

call mpi

call mpi

NE.0) THEN
= 4*(im+3)*(JHBMAX-JHBMIN+l)
_isend(LSLEN,1,MPI_INTEGER,

0,500+IAM,mpi_comm_world,MSGO,ierr)
_isend(JHBMIN,1,MPI.INTEGER,

0,1000+IAM,mpi_comm_world,MSGl,ierr)
_isend(JHBMAX,1,MPI_INTEGER,

0,2000+IAM,mpi_comm_world,MSG2,ierr)
_isend(I0LD(-l,JHBMIN,1),LSLEN,MPI_INTEGER,

0,3000+IAM,mpi_comm_world,MSG3,ierr)
_isend(I0LD(-l,JHBMIN,2),LSLEN,MPI_INTEGER,

0,4000+IAM,mpi_comm_world,MSG4,ierr)
_isend(IBASE(-l,JHBMIN,1),LSLEN,MPI_INTEGER,

0,5000+IAM,mpi_comm_world,MSG5,ierr)
_isend(IBASE(-l,JHBMIN,2),LSLEN,MPI_INTEGER,

0,6000+IAM,mpi_comm_world,MSG6,ierr)
_isend(NN0(-l,JHBMIN),LSLEN,MPI_INTEGER,

0,7000+IAM,mpi_comm_world,MSG7,ierr)

(6)

call mpi.
call mpi.
call mpi.
call mpi.
call mpi.
call mpi.
call mpi.
call mpi.

END IF
200 CONTINUE

.wait (MSGO
,wait(MSGl
.wait (MSG2
.wait (MSG3
.wait (MSG4
.wait (MSG5
wait(MSG6
.wait (MSG7

.istatus,
,istatus,
,istatus,
.istatus,
.istatus,
.istatus,
.istatus,
.istatus,

ierr)
ierr)
ierr)
ierr)
ierr)
ierr)
ierr)
ierr)

Fig. 3.10 Modification in subroutine ADVINDX(4/6).
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IF(IAM.EQ.O) THEN — +
DO 9000 I=1,NODES-1 I
J = NORDER(I)

call mpi_irecv(LSLEN,1,MPI_INTEGER,MPI_ANY_SOURCE
1 ,500+j,mpi_comm_world,MSGRO,ierr)
call mpi_irecv(JS1,1,MPI_INTEGER,MPI_ANY_SOURCE

1 ,1000+j Jmpi_comm_world,MSGRl,ierr)
call mpi_irecv(JE1,1,MPI_INTEGER,MPI_ANY_SOURCE

1 ,2000+j,mpi_comm_world,MSGR2,ierr)
call mpi_wait(MSGRO,istatus,ierr)
call mpi_wait(MSGR1,istatus,ierr)
call mpi_wait(MSGR2,istatus,ierr)
call mpi_irecv(IBUF(-l,JSl,l),LSLEN,MPI_INTEGER,MPI_ANY_ (7)
SOURCE, 3000+j,mpi_comm_world,MSGR3, ierr)
call mpi_irecv(IBUF(-l,JS1.2),LSLEN,MPI_INTEGER,MPI_ANY_
SOURCE,4000+j,mpi_comm_world,MSGR4,ierr)
call mpi_irecv(IBUF(-l,JS1.3),LSLEN,MPI_INTEGER,MPI_ANY_
SOURCE,5000+j,mpi_comm_world,MSGR5,ierr)
call mpi_irecv(IBUF(-l,JS1,4),LSLEN,MPI_INTEGER,MPI_ANY_
SOURCE,6000+j,mpi_comm_world,MSGR6,ierr)
call mpi_irecv(IBUF(-l,JSl,5),LSLEN,MPI_INTEGER,MPI_ANY_
SOURCE,7000+j,mpi_comm_world,MSGR7,ierr)
CALL MPI_WAIT(MSGR3,istatus,ierr)
CALL MPI_WAIT(MSGR4,istatus,ierr)
CALL MPI_WAIT(MSGR5,istatus,ierr)
CALL MPI_WAIT(MSGR6,istatus,ierr) I
CALL MPI_WAIT(MSGR7,istatus,ierr) — +
DO 9010 JJ = JS1.JE1
DO 9010 II = -l,im+l
IF(IBUF(II,JJ,l).NE.nodef) THEN ~+

IOLD(II,JJ,1) = IBUFCII.JJ.1) I
I0LD(II,JJ,2) = IBUF(II,JJ,2)
IBASE(II,JJ,1) = IBUF(II,JJ,3)
IBASE(II,JJ,2) = IBUF(II,JJ,4) (8)
NNO(II,JJ) = IBUF(II,JJ,5)

END IF
9010 CONTINUE I
9000 CONTINUE — +

Fig. 3.10 Modification in subroutine ADVINDX(5/6).
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1

1

1-1

1

1
CYE

LLEN =

call

call

call

call

call

= 4*(im+3)*(2*jm)

mpi jDcast(IOLDC-1,-jm+l,1),LLEN,MPI_INTEGER,
mpi_comm_world,ierr)

mpi_bcast(I0LD(-l,-jm+l,2),LLEN,MPI_INTEGER,
mpi_comm_world,ierr)

mpi_bcast(IBASE(-l,-jm+l,l),LLEN,MPI_INTEGER
mpi_comm_world,ierr)

mpi_bcast(IBASE(-l,-jm+l,2),LLEN,MPI_INTEGER
mpi_comm_world,ierr)

mpi_bcast(NNO(-l,-jm+l),LLEN,MPI_INTEGER,O,
mpi_comm_world,ierr)

RETURN
END

0, -+

1
0,

,0, (9)

,0,

1
—+

Fig. 3.10 Modification in subroutine ADVINDX(6/6).

/-KO

JFIR JLAS

/-Kl

JFIR JLAS

/ - K2

JFIR JLAS

Fig. 3.11 Cnceptional of neighboring communication.
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IF(IAM.GT.O.AND.IAM.LE.(NODES-1)) THEN — +
call mpi_isend(SSF(-l,JLASl),IMLN,MPI_REAL8, |

IUP,1000,mpi_comm_world,MSGll,ierr)
END IF
IFCIAM.GE.O.AND.IAM.LT.(NODES-i)) THEN
call mpi_irecv(SSF(-l,JFIR1-1),IMLN,MPI_REAL8,IDOWN

,1000,mpi^comm_world,MSGRll,ierr) (1)
END IF
IFCIAM.GT.O.AND.IAM.LE.(NODES-1)) THEN

call mpi_wait(MSG11,istatus,ierr)
END IF
IF(IAM.GE.O.AND.IAM.LT.(NODES-1)) THEN I

call mpi_wait(MSGRll,istatus,ierr) — +
END IF
IF(IAM.GE.O.AND.IAM.LT.(NODES-1)) THEN — +
call mpi_isend(SSF(-l,JFIRl),IMLN,MPI_REAL8, I

IDOWN,1200,mpi_comm_world,MSG21,ierr)
END IF
IF(IAM.GT.O.AND.IAM.LE.(NODES-1)) THEN

call mpi_irecv(SSF(-l,JLASl+l),IMLN,MPI_REAL8,IUP
,1200,mpi_comm_world,MSGR21,ierr) (2)

END IF
IF(IAM.GE.O.AND.IAM.LT.(NODES-1)) THEN

c a l l mpi_wait(MSG21,istatus,ierr)
END IF
IF(IAM.GT.O.AND.IAM.LE.(NODES-1)) THEN

c a l l mpi_wait(MSGR21,istatus,ierr) I
END IF —+

Fig. 3.12 Neighboring communication part.

[1] Takayuki UTSUMI, Tomoaki KUNUGI, James KOGA :A Numerical Method for

Solving the One-Dimensional Vlasov-Poisson Equation in Phase Space , %Mn, May

1997.
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4. MCNP4B2=i-K<Z)»>Mfc

4.1

— KMCN P 4 B 2 (Monte Carlo N-Particle

Transport code version 4B2) tc*fLT, M P I C i S ^ > x ^ M ^ ^ 7 ~ M ^ J I t ^ ^ P a r a g o n

. MP I

[1].

1 9 9 8 ^ 1 0R1&&, M C N P ^ - K f i , *ft%&-e&&14kLtZMCN P 4 B 2

*519, ^tt^, 2 t^^v-7^, ^>-7||&^tt^©iii^ff^^fT^ 5 r t as-et 5 [2]

4.2

4.2.1

MCNP 4 B 2 3 - KCMP I t J; SM^J'fb^^'ett, »^f ̂ ^ y T

», MP iXr^ii^t^y^TOKS^c^lSSrffifflU fE#©PVMIRS:

PVMi^MP I^(DW$J£.\% MCN P 4 A=t— K& Paragon ̂ ^^f^Bf^-Sffl b/c clib.c

yyA)^ (PVM^f, Paragonffl^x-^ilff M^NX^cD^^^r-f^) Sr, PVM^t

MP I fc^tSfiltlfiELTfi Lfc. PVMiJ^MP I \zM.%t %WiC\&£-\-,tz. clib.c 7 7

r, Fig. 4 .1^1- . *fc, Listff^^a-ff'<y7r ^rit^-^5 MsgBuffer, CtlBuffer ©

-. CtlBuffer Tt t , MsgBuffer (Ds<-y 7 7W&<V$4 l/9<r>i£4 ̂ 5 It

. - * , MsgBuffer

7 7 <Dm&, iliPSrfT 5 /l'—^>"TfeS delmsgbuffer, addmsgbuffer <D$t&M% Fig. 4.3

1". delmsgbuffer T?tt, #igf* MsgBuffer rt©Jg3£g|S#£B!ll&U addmsgbuffer Tt t ,

#: MsgBuffer ^ © ^ ^ ^ ^ ( c ^ ^ ^ r M ^ c ^ i i J P - t - 5 . *f^S^J5fet?tt, Fig. 4.

Fig. 4.5^

4.2.2

MCNP 4 B 2=1— K<£>itfc?iJ'[tVs'£-— v?^c:-a^i^TV^fci^>'7sy^7:f— ^Srfflv^T, x ^ htf

bfc
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1 simple neutron problem to tes t some basic operations of mcnp.

2 three different t a l l i e s of the same physical quantity.

3 many features of the general source.

4 photons.

5 toroidal tokamak.

6 cutoffs, flagging, and variance reduction features.

7 generate surface source for test No.8 .

8 use surface source from test No.7

9 kcode in complicated cells and sdef.

1 0 general test problem.

1 1 intertwined super pretzels with s(a,b), mode n p.

1 2 porosity tool model.

1 3 check of the volume calculator, rotational symmetry case.

1 4 test general source in repeated structures.

1 5 test filled lattice and skewed lattice.

1 6 test general source in a lattice.

1 7 kcode in a rectangular finite lattice.

1 8 kcode in a hexagonal prism lattice.

1 9 multigroup boltzman-fokker-planck ver.of test No.20.

2 0 continuous energy electron version of test No. 19.

2 1 electron-photon -generates surface source for test No.22.

2 2 electron-photon ssr from test No.21

2 3 forward 80 group electron-photon detector chip problem

2 4 reflecting lattice. 15x15 at 3.75 w/o u-235 enrichment.

2 5 test No.24(restart)

2 6 test No.25(restart)

2 7 fission surface source from test No.09

2 8 Coupled Neutron-Photon Adjoint Problem

2 9 ssr from test No.07; copy of inpO8 to test auger production

No.l~No.29 Wy-fmm<D 1*1, No.l, 2\X

3-fc, No.8, 29tco

) . No.23, 27 h,

fit, Mff'^-m'Ch'O, : t i ^ © I H 8 f l i , MCNP 4 B 2=i~-
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4.3

!ELfcMCNP4B 2 Paragon "CCO 1 /—

Table 4 .1^^1". Table 4.1 <£ «9 j

1 2 8 7 -

* t t , 6 4 7

(1) i f HE T * -

(2) t^H

(3)

N o . l

: 100000

: - O 4

4.4

-mmWm Paragon
tt, fE#tf>PVMJK&gfc:£lELfc clib.c 7

ParagonT-roji^lRji^tt, 6 4 7 - FT 3

KMCNP 4 B 2 t ^ L t , MP

S ^ l U f f i ^ . MP I

.8, 29

- K % 1 2 8 7 - K

Table 4.1 Speed up ratio.

1

2

4

8

16

32

64

128

jgiŜ ffl (sec)

39838

20311

10521

5481

3119

1748

1139

1270

1.0

2.0

3.8

7.3

12.8

22.8

35.0

31.0

( 1 9 1 Paragon)

iffir&ft (1) - ^ N o . 1 ( t X h y ic =100000)
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/ *
* allPid[0] tt^^-^—7°nirx ID
* allPid[l] /5=>£> allPid[numSlaves] tt^ W ^ o t ^ ID
* /

static pid_t allPid[MAXCPU] ; / * ^7°o-fe^ ID * /
static int numSlaves; / * ^ L " - ^ D t ^ © I f * /
/* te^y* h^y^ */
static MsgBuffer uHead = { NULL, 0, 0, 0, InvalidBufID, NULL };
/* ̂ $.MV * h^y? */
static MsgBuffer fHead = { NULL, 0, 0, 0, InvalidBufID, NULL >;
static CtlBuffer ctlBuffer = { /* '<y7TW$!>WtW- */
NULL, 0, 0, InvalidBufID, InvalidBufID, feuHead, fefHead

/ * 7 *—^INTX^ * /
static size_t dataSize[] = {
sizeof(char),
sizeof(unsigned char),
sizeof(short),
sizeof(int),
sizeof(float),
2 * sizeof(float),
sizeof(double),
2 * sizeof(double)

/ * 7 P ^ - bM^C */
static void *alloc(void *ptr, size_t size)

[ p t r : m^LtV%m

if (ptr == NULL)
return malloc(size);

else
return realloc(ptr, size);

Fig. 4.1 Modified file clib.c (1/11).
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/*
*
*

*/
static int enlarge_array(void)
{
/* ys */
int mynode;
/* ye */
int rv = 0;
const size_t initsize = 512;
size_t size = ctlBuffer.size == 0 ? initsize : ctlBuffer.size * 2;
void *p;

if (Cp = alloc(ctlBuffer.array, sizeof(MsgBuffer *) * size)) != NULL) {
ctlBuffer.array = p;
ctlBuffer.size = size;

} else {
/* ys */ l^^rV^f&]
/* fprintf (stderr, " (%ld) : not enough memory.\n", mynodeO); */
MPI_Comm_rank(MPI_C0MM_WORLD, tonynode);
fprintf(stderr, "(%ld): not enough memory.\n", mynode);
/* ye */
rv = 0;

return rv;
}

/*

*

* 3£J& 0
*/
static int check_array(void)
{

int rv = 1;

if (ctlBuffer.indx >= ctlBuffer.size && enlarge_array()) rv = 0;

return rv;

Fig. 4.1 Modified file clib.c (2/11).
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/*
*
*/
static MsgBuffer *create_msgbuffer(void)
{
MsgBuffer *mb = NULL;
/* ys */
int mynode;
/* ye */
if (check.array 0 ) { [Msgbuf f er <D±% £ ]
if C(mb = alloc(NULL, sizeof(MsgBuffer))) != NULL) {
mb->buffer = NULL;
mb->size = 0;
mb->indx = 0;
mb->leng = 0;
mb->bufid = ctlBuff er .indx++;
mb->next = NULL;

} else {
/* ys */
/* fprintf (stderr, " (°/old) : not enough memory. \n" , mynode()); */
MPI_Comm_rank(MPI_C0MM_WORLD,femynode);
fprintf(stderr, "(%ld): not enough memory.\n", mynode);

/* ye */
>

return mb;

/*
* Vxhfrb p->next
*/
static void del msgbuffer(MsgBuffer *p)
{
if (p->next->next != NULL)

*(ctlBuffer.array + p->next->next->bufid) = p;
p->next = p->next->next;

Fig. 4.1 Modified file clib.c (3/11).
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/*
* V p q
*/
static void add_msgbuffer(MsgBuffer *p, MsgBuffer *q)
{
if (p->next != NULL) *(ctlBuffer.array + p->next->bufid) = q;
q->next = p->next;
*(ctlBuffer.array + q->bufid) = p;
p->next = q;

}
/*
* p
*/
static void clear_msgbuffer(MsgBuffer *p)
{
p->indx = 0;
p->leng = 0;

}
/*
*
*/
static MsgBuffer *get_msgbuffer(void)
i
MsgBuffer *mb;
if ((mb = ctlBuffer.freep->next) != NULL) {
del_msgbufferCctlBuffer.freep);
add_msgbufferCctlBuffer.usedp, mb);
clear_msgbuffer(mb);

} else if ((mb = create_msgbuffer()) != NULL) {
add_msgbuffer(ctlBuffer.usedp, mb);

return mb;

Fig. 4.1 Modified file clib.c (4/11).
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/ *
*
*
*
* 3cBfr 0
*/

static int enlarge_buffer(MsgBuffer *mb, size_t request)
{

/ * ys * /
int mynode;
/* ye */
int rv = ;
size_t size = mb->indx + request;
void *p;
if (mb->size < size) { [i&^ft

if ((p = alloc(mb->buffer, size)) != NULL) {
mb->buffer = p;
mb->size = size;

} else {
/* ys */
/* fprintf(stderr, " (°/old) : not enough memory.\n", mynodeO); */
MPI_Comm_rank(MPI_C0MM_WORLD,femynode);
fprintf (stderr, "(°/old): not enough memory. \n" , mynode);

/* ye */
rv = 0;

return rv;

Fig. 4.1 Modified file clib.c (5/11).
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/*
* '*
* MtJ-filC: J5fe5b 1
* £ f & 0
*/
static int allocbiiffer(MsgBuffer *mb, size_t size)
{
/* ys */
int mynode;
/* ye */
int rv = 1;
void *p;

if (mb->size < size) {
if ((p = alloc(mb->buffer, size)) != NULL) {
mb->buffer = p;
mb->size = size;

} else {
/* ys */
/* fprintf(stderr, "(%ld): not enough memory.\n", mynode()); */
MPI_Comm_rank(MPI_COMM_WORLD, tonynode);
fprintf (stderr, "(°/old): not enough memory. \n" , mynode);

/* ye */
rv = 0;

return rv;

/*
*
*/
static void free_rcvbuffer(void)
i
MsgBuffer *mb;

if (ctlBuffer.rcvid != InvalidBufID) {
mb = (*(ctlBuffer.array + ctlBuffer.rcvid))->next;
del_msgbuffer(*(ctlBuffer.array + mb->bufid));
add_msgbuffer(ctlBuffer.freep, mb);
ctlBuffer.rcvid = InvalidBufID;

Fig. 4.1 Modified file clib.c (6/11).
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/*
*
*
*/
static int ready_msgbuffer(int *active)
{

MsgBuffer *mb;
if Oactive == InvalidBufID) {

if ((mb = get_msgbuffer()) != NULL) *active = mb->bufid;
} else {

clear_msgbuffer((*(ctlBuffer.array + *active))->next);
}
return *active + 1;

}
/*

*/
static void pvmfinitrecv(int *bufid)
{
*bufid = ready_msgbuffer(&ctlBuffer.rcvid);

/*
*
*

* & encoding ^ I I ^ T O ^ T V ^ r. t
*/

void pvmfinitsend_(int *bufid)
{

*bufid = ready_msgbuffer(&ctlBuffer.sndid);
}
/*
* StlSff^y7T
*
* & stride 3l&
*/

void pvmfpack_(int *what, void *xp, int *nitem, int *info)
{ [ 3 f e I[p3IS
size_t bytes = dataSize [*what] * *nitem; [nitem:
MsgBuffer *mb = (*(ctlBuffer.array + ctlBuffer.sndid))->next;
if (enlarge_buffer(mb, bytes)) {
memcpy(mb->buffer + mb->indx, xp, bytes);
mb->indx += bytes; [indx % bytes ±i^]

} else •(
*info = InfoError;

Fig. 4.1 Modified file clib.c (7/11).
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/ *
*
* /

void pvmfsend_(int *tid, int *msgtag, int *info)
•c
MsgBuffer *mb = (*(ctlBuffer.array + ctlBuffer.sndid))->next;

/ * ys * /
/ * csend(*msgtag , mb->buffer , mb->indx, * t i d , m y p t y p e O ) ; * /
MPI_Send(mb->buffer, mb->indx, MPI_BYTE, * t i d , *msgtag,

MPI_C0MM_WORLD);
/* ye */

/ *

* ^ ntask %)%., task id 3ISWs^lfc£;h/tV^ i t
* ^ W ^ r o S f i J : 1 j5=>f> numSlaves t{§:SLTV^S.
*/

void pvmfmcast_(int *msgtag, int *info)
{

static int first = 1;
static long allnode[MAXCPU];
long idx;
MsgBuffer *mb = (*(ctlBuffer.array + ctlBuffer.sndid))->next;

if (first) {
for (idx = 0; idx <= numSlaves; ++idx) allnode [idx] = idx;
first = 0;

}
/* ys */
/• gsendx(*msgtag, mb->buffer, mb->indx, allnode + 1, numSlaves); */
for (idx=l;idx<=numSlaves; ++idx) {
MPI_Send(mb->buffer, mb->indx, MPI_BYTE, idx, *msgtag,

MPI_C0MM_W0RLD);
}
/* ye */

Fig. 4.1 Modified file clib.c (8/11).
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/*
* *msgtag
*
* * task id
*/
/* ys */
void pvmfrecv_(int *msgtag, int *bufid, int *tid )
/* void pvmfrecv_(int *msgtag, int *bufid) */
/* ye */
•C

MsgBuffer *mb;
long count;
/* ys */
MPI_Status stat;
int count1;
/* ye */

/* ys */
/* cprobe(*msgtag); */
MPI_Probe(MPI_ANY_SOURCE, *msgtag, MPI_C0MM_W0RLD, festat);
/* ye */
pvmfinitrecvCbuf id); /* g f t S f e ^ y 7 7 SrJBJf-fS. */
if (*bufid > 0) {
mb = (*(ctlBuffer.array + *bufid - l))->next;
/* ys */
/* count = (size_t)infocount 0; */
MPI_Get_count(&stat, MPI_BYTE, fecountl );
count = (size_t)countl;
/* ye */
if (alloc_buffer(mb, (size_t)count)) { /* !&ff1~5. */
/* ys */
/* crecv(*msgtag, mb->buffer, count); */
MPI_Recv(mb->buffer, count, MPI_BYTE, MPI_ANY_SOURCE,

*msgtag, MPI_C0MM_W0RLD, ftstat );
*tid = stat.MPI_SOURCE;
/* printf ("tid=y.d\n"J *tid ); */
/* ye */
mb->leng = (size_t)count;

#ifdef SLIM_MEMORY
if (count == 0) free_rcvbuffer();

#endif
> else { /* fiH4S^^y7rS:*ftS!ifc-f-5. */
free_rcvbuffer() ;

Fig. 4.1 Modified file clib.c (9/11).
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/ *

*
* & stride 5\&&%9&£tix^SZ. t ££
*/

void pvmfunpack_(int *what, void *xp, int *nitem, int *info)
{
size_t bytes = dataSize[*what] * *nitem;
MsgBuffer *mb = (*(ctlBuffer.array + ctlBuffer.rcvid))->next;

memcpy(xp, mb->buffer + mb->indx, bytes); [*xptri-^=It°w-]
mb->indx += bytes;

#ifdef SLIM.MEMDRY
if (mb->indx >= mb->leng) free_rcvbuffer();

#endif /* SLIM_MEMORY */

/*
*

* % task id
* * bufid
*
*/
void pvmfprobe_(int *msgtag, int *bufid)
{
/* ys */
int flag;
MPI_Status s t a t ;
/ * *bufid = (int)iprobe(*msgtag); * /
MPI_Iprobe(MPI_ANY_SOURCE, *msgtag, MPI_C0MM_W0RLD,

feflag, festat ) ;
*bufid = flag;
/ * ye * /

/ *
*
*
* JK bufid 5\&, bytes 5life, msgtag
* JK pvmfrecv »[^m L j t ^ d ^ t / t H ^ t L S
• /

void pvmfbufinfo_(int *tid)
{

/ * ys * /
MPI_Status stat;
/*
*tid = infonodeO ;
*/
*tid = stat.MPI_SOURCE;
/* yds */
/* printf ("(tid=%d\n)\ *tid ); */
/* yde */
/* ye */

Fig. 4.1 Modified file clib.c (10/11).
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/*

*/ [T
void pvmfsetrbuf_(int *bufid, int *oldbuf) [bufid=0,rcvid —» oldbuf]
•C [invalided -» rcvid]
*oldbuf = ctlBuffer.rcvid + 1;
if Obufid > 0) -C
ctlBuffer.rcvid = *bufid - 1;

} else {
ctlBuffer.rcvid = InvalidBufID;

/*
* * W7l
*/

void recvnsub_(void)
•C

/* ys */
int myid;
MPI_Status stat;
/* crecv(NsubTag, fenumSlaves, sizeof numSlaves); */
MPI_Bcast(&numSlaves, 1, MPI_INT, MasterlD, MPI_C0MM_WORLD);
/* if (mynodeO > numSlaves) exit(0); */
MPI_Comm_rank(MPI_C0MM_WORLD, tonyid );
if ( myid > numSlaves) exit(0);
/* ye */

/ *

* numnodesO - 1
*
* & numnodesO # MAXCPU
*/

void sendnsub_(int *nsub)
•C

/ * ys * /
/* long allnode[MAXCPU] ;
long num = numnodesO;
int idx;

for (idx = 1; idx < num; ++idx) allnode [idx] = idx;
gsendx(NsubTag, nsub, sizeof *nsub, allnode + 1, num - 1);
*/
MPI_Bcast(nsub5 1, MPI_IN1\ MasterlD, MPI_C0MM_W0RLD);
/* ye */
numSlaves = *nsub;

Fig. 4.1 Modified file clib.c (11/11).
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MsaBuffer
Size

Indx
uHead

Buffer
Size
Indx
Leng
Bufid
Next

CtlBuffer

Array

Size
Indx

Sndid

Rcvid

Use dp

Freep

S i z e

fHead

^ j/ir

Buffer

7 r

D(0~H)
(ftffif,

Array

* IBttSflM J - 7 7 I D
* S t t S f t ^ y 7 7 I D

Fig. 4.2 Relation between MsgBuffer and CtlBuffer .
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delmsgbuffer

(bufid

uHead

Bufid
Next

P + 2

X

P+ 1

c t l . array | Usedp | P | ">Hk | P+2

P + 2 fHead

2
NULL

addmsgbuffer

(buf3 *• bufl <r>\

uHead

c t l . array | Usedp |

Fig. 4.3 Cnception of delmsgbuffer and addmsgbuffer.
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Fig. 4.4 Diagonal communication method.
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/ *

*/
void mrmmp_(int

/* ys */
int size;

*np,

/* *np = numnodesO

int *in)

; */
MPI_Comm_size(MPI_COMM_WORLD, fesize);
*np = s i z e ;
/* ye */
*in = 0;

/**
/ * *

** / — K 0 fch1

**/

struct Part i t ion
long rows;
long cols;
long mynd;
long myrw;
long mycl;

XT'

•C
/* fTi
/* ?U;

/ * / •

/* tx:

/* ¥\-

W */
W */
- K#-§- */

s=-̂ - */S# */

* * /

static struct Partition Partition;

void mydistinit_(void)
{

long ndnm, rows, cols, qut, rem;
/ * ys * /
i n t myid, s i z e ;
/ •Par t i t ion .mynd = mynodeO;
ndnm = numnodesO;
*/
MPI_Comm_rank(MPI_C0MM_WORLD, femyid ) ;
Part i t ion.mynd = myid;
MPI_Comm_size(MPI_COMM_WORLD, fesize);
ndnm = s i z e ;
nx_app_rect(ferows, fecols);

Fig. 4.5 Subroutine mydistint and mydist(l/3).
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Partition.myrw = Partition.
Partition.mycl = Partition.
qut = ndnm / cols;
rem = ndnm % cols;
if (!qut) {
Partition.rows = 1;
Partition.cols = rem;

} else if (!rem) {
Partition.rows = qut;
Partition.cols = cols;

} else if (Partition.mycl <
Partition.rows = qut + 1;
Partition.cols = cols;

} else if (Partition.mycl <
Partition.rows = qut + 1;
Partition.cols = rem;

} else {
Partition.rows = qut;
Partition.cols = cols;

void mydist_(int *msgtag, int

int tid;
int count;
MsgBuffer *mb;
/* ys */
int *idy;
/* ye */

mynd / cols;
mynd % cols;

rem && Partition.myrw < qut) {

rem && Partition.myrw == qut) {

*bufid)

if (Partition.myrw I I Partition.mycl) {
/* ys */
/* pvmfrecv_(msgtag, bufid); */
pvmfrecv_(msgtag, bufid,
/* ye */

mb = (*(ctlBuffer.array +

idy);

ctlBuffer.rcvid))->next;

Fig. 4.5 Subroutine mydistint and mydist(2/3).
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if (!Partition.myrw && Partition.mycl < Partition.cols - 1) {
/* ys */
/*
csend(*msgtag, mb->buffer, (long)mb->leng,

Partition.mynd + 1, myptypeO);
*/
MPI_Send(mb->buffer, (long)mb->leng, MPI_BYTE, Partition.mynd + 1,

*msgtag, MPI_C0MM_W0RLD);
/* ye */

if (Partition.myrw < Partition.rows - 1) {
/* ys */
/*
csendOmsgtag, mb->buffer, (long)mb->leng,

Par tit ion. mynd + Partition, cols, myptypeO);
*/
MPI_Send(mb->buffer, (long)mb->leng, MPI_BYTE,

Partition.mynd + Partition.cols, *msgtag, MPI_C0MM_W0RLD);
/* ye */

> else {
if (!Partition.myrw && Partition.mycl < Partition.cols - 1) {
tid = Partition.mynd + 1;
pvmfsend_(&tid, msgtag, bufid);

}
if (Partition.myrw < Partition.rows - 1) {
tid = Partition.mynd + Partition.cols;
pvmfsend_(&tid, msgtag, bufid);

/** M%mmm **/

Fig. 4.5 Subroutine mydistint and mydist(3/3).
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[2] Version 4B Manual TMCNP-A General Monte Carlo N-Particle Transport Code
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