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St
| {T5IR70I54 SX-ACE 1core®E{TESRIIE#114.8%8

implicit real(8)(a-h,0-2) Matrix Size = 15360
parameter ( n=15360 ) Execution Time = 114.876 sec A(n,n) =  0.153600000000000D+05
real(8) a(n,n),b(n,n),c(n,n)
real(4) etime,cp1(2),cp2(2),t1,t2,t3 *lolokk  Program Information sk
doj=1,n Real Time (sec) : 114. 830190
doi=1,n User Time (sec) ; 114. 820321
a(i,j) = 0.0d0 Sys Time (sec) ; 0. 005606
b(i,j) = n+1-max(i,j) Vector Time (sec) : 114. 820061
c(i,j) = n+1-max(i,j) Inst. Count : 56231275741
enddo V. Inst. Count ; 35849130439
enddo V. Element Count : 9175961813328
write(6,50) ' Matrix Size =',n V. Load Element Count : 170106224680
50 format(1x,a,i5) FLOP Count : 1247757312103
tl=etime(cpl) MOPS : 80093. 348273
doj=1,n MFLOPS : 63122. 601026
do k=1,n A. V. Length ; 255. 960513
doi=1,n V. Op. Ratio (%) : 99. 778367
a(i,j)=a(i,j)+b(i,k)*c(k,j) Memory Size (MB) : 5568. 031250
end do MIPS : 489. 732786
end do [-Cache (sec) : 0. 000232
end do 0-Cache (sec) : 0. 000377
t2=etime(cp2) Bank Conflict Time
t3=cp2(1)-cp1(l) CPU Port Conf. (sec) : 0. 000000
write(6,60) ' Execution Time ="',t2,' sec',’ A(n,n) ="',a(n,n) Memory Network Conf. (sec) : 1. 095781
60 format(1x,a,f10.3,a,1x,a,d24.15) ADB Hit Element Ratio (%) : 0. 000000
stop o
end EHDcoreZAVLBC L TRITIRME

EimIaIehH el
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MPIZ 097 LOEXREE

a'u M v + MPL_INITAcall&h, MPI_FINALIZE
\ D) RS \ |7 Al
CALL MPI_INIT(IERR) hcallcnHF THRXMEAMPIIES] D
A FUE

« MPLINITAcallEhf=FFmTIAtER
MNERSND(MpirunaY R TIEET

MPI 3 51| 0 5 &% 270t FOFITIETOEREK
[Xl4))
 / * PROGRAMX A% TR DLE D]
CALL MPI_FINALIZE(IERR) (EEXD#%)TMPI_INITZcalld %
STOP
END « STOPX®DERIIZMPI_FINALIZE%
call9 5
_________________________________________ |

%mpirun -np 4 ./a.out

_____________________________________________________
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MPIZ 097 LOEXREE

® JOJSLETHDIOCAMEZES

CALL MPI_COMM_SIZE(MP|_COMM_WORLD,NPROCS,IERR)

> mpirundY R TEET 57 AERAHANPROCSIZIRS

> IL—TDRENHERDDGEHEIZHEH

> MPI_COMM _WORLDIEIaza=4—421LE N, RACAEDEFY
AT ST

> EA@EEEFRCIZ =7 —2Z%F >EEMBTITS

@ JONTrRESTHH/AHA(TOLRBSIIONSIREST, 70€
A#-1FET)

CALL MPI_COMM_RANK(MPI_COMM_WORLD,MYRANK,IERR)

> B7AtEREFESHMYRANKIZRS

> TOEREBEFEFIF001£8FIEND

> BEDTACATOHAULIEBEEITTHEEEEIZFER

if(myrank.eq.0) write(6.¥) .....
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KITAZVT MG

| 32mpi 4smpD P37 %32/ —RTRITTIEDRV) Tl

#!/bin/csh
#PBS —q ACE
#PBS -T mpisx
#PBS -b 32

#PBS -N Test_Job

cd $PBS_O_WORKDIR

mpirun —-nn 32 —-nnp

#PBS -v F_RSVTASK=4

#PBS -1 cpunum_job=4, memsz_job=60GB, elapstim_req=20:00:00

| 237952—%

NQS Il AT 3> (#PBSTIEFE)

-q PIaJIUSREHFIRE

=T SXmITMPI/HPFC 3T CTHAZELEEE

-b R/ —F#HEIEE

-l {EFACPU%L. AEA=E. Z:@FFM (hh:mm:ss) DERE
-j 0 ZEIS—HAFZELEAERLIT7AILAEHTS
-N PaJ&%ExE

-V (Ef7T52TH/—FRIZHLT) BETHESRTTS

F_RSVTASK=4%3%E1T9 52 TH/—FIZHLTERET S

$PBS_O_WORKDIR: 37 R4 TrEqgsubLizT1L I~

2a795& | 70tA¥ XEVEE FMAAE
DBG 32 480GB
ACE 1024 15TB A
myACE 4x5H/—K¥ | 60GBx&H/—K# et

M http:/Mmww.hpc.cmc.osaka-u.ac.jp/system/manual/sx-ace/jobclass_sxace/ S g
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MPIZ7 045 Ll (Hello World)

FERTOSSL ] samplel.f

program samplel
print *,"Hello World"

stop
end
- — MPIZO%4 5L - sample2.f
rogram sample . N
%clﬂde 'mpif.krl)' < ® MPIDA27)L—Fk
integer ierr,myrank,nprocs 77’()1/151:5'%3—5
call MPI_INIT(ierr) < ® MPID#EAE
call MPI_COMM_RANK(MPI_COMM_WORLD,myrank,ierr) (MPI_INIT)
call MPI_COMM_SIZE(MPI_COMM_WORLD,nprocs,ierr) —
print *,“Hello World My rank="myrank,“(”’,nprocs,“processes)”
call MPI_FINALIZE(ierr) ® MPID#TIE
stop (MPI_FINALIZE)
end
\§ J
%mpirun -np 4 ./a.out < ® 47OV ATET
Hello World My rank= 3( 4 processes)
Hello World My rank= 2 ( 4 processes) ® [Hello World]&5>
Hello World My rank= 0 ( 4 processes) HES TOLRAEHMN
Hello World My rank= 1 ( 4 processes) AR H
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MPI7095 LDOENE

770 771 792 773

)

----------------------------------------------------------- MPL_INIT

4 ) C N I -

print *,“Hello print *,”"Hello print *,“Hello print *,“Hello

World”,myrank World”,myrank World”,myrank World”,myrank

S AN SR AN S MPI_FINALIZE
-

@ mpirund2?R2XT (-npH7A7arn7otA#E4)
@ 70070 AHER

@ MPLINITZcall§ 352 T75071,2,3070tAH ERK

@ 7297 print x,“Hello World” ,myrank 1A €T

® HATBEBIIR2IZIITRES (F9BBIRTIE L)
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e 15510000 HZKkDHS (RRKIT/OV7 L)

-

program sample3

parameter (n=1000)

integer 1isum

1sum=0
do i=1,n
isum=isum+i

enddo

print *,"Total
stop

end

N

sample3.f

",1lsum <
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w7075 L0OMPHE
o ARNHE (=1000084)

c IROKRDHT
— ((n=1) /nprocs+1) ¥ myrank+1

- BEOKDT
— ((n=1) /nprocs+1) x (myrank+1)

(BL, £9&1#iInprocs, B7OLABES IEmyrank
A, nHA7O0ARTEVEINZZE2R1IEEL TS

2EBI nprocs=4 AR &m
myrank=0 1 250
myrank=1 251 500
myrank=2 501 750
myrank=3 751 1000

Page 23



4. HERE2

| 1751000081 %43 BIL TMPIIEFITETL, BRHEESY
HSHAL TS
& EUNTOVSLDHRNIEITEDESY
MPIO#1HA{L 32
70t AHEB70t AN 7B 5 ONE
RERFORREREERDD

B HICHIME(=0)2 51
B MERkDBIN—T DELT

Cibsg 1[0k b))
MPID#2T L5012

Page 24



MPIF— % 85,%

| F70CARMIILETATFLEERD
FETIOEARMILXE)EREEHETS

BT OtANT -4 BET 7EATEIEIEART
FTF—SERICEVROTOCADT —2%7 7 AT BHIEH I HE
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FREDTOLAMTT —4NDEREETS. T-2EXHNRTIDET
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MPI_SEND/MPI_RECV

F270DEIND—EREBRET 71 NIEX

, 270 ; ; 7271
. B25 § . E25
MPI_SEND MPI_RECV XN T
Bl ot | o

7avy&Ehd
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MPI_SEND/MPI_RECV

-

program sample4

include 'mpif.h'

integer nprocs,myrank

integer status(MP1_STATUS SIZE)
real work(10)

call MPL_INIT (ierr)

sampled.f

call MPI_COMM_RANK(MPI_COMM_WORLD,myrank,ierr)
call MPI_COMM_SIZE(MPI_COMM_WORLD,nprocs,ierr)

itag=1
work=0.0
if(myrank.eq.0) then
do i=1,10
work(i)=float(i)
enddo

call MPI_SEND(work(4),3,MPI_REAL,1,itag, MPI_COMM_WORLD,ierr)

else if(myrank.eq.1) then

call MPI_RECV(work(4),3,MPI_REAL,0,itag,MPI_COMM_WORLD, —

+ status,ierr)
write(6,*) work
endif
call MPI_FINALIZE(ierr)
stop
end
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S. WHMES

| BERMBE 207097 LDF T 7D EF/V0ICEDHT, #
MestHLEHALTEZZN

¢ UM ERENE LT
S2791,2,3(0LL54)
call MPI_SEND(isum,1,MPI_INTEGER,0,

& itag, MPI_COMM_WORLD,ierr)
2290

call MPlI_RECV(isum2,1,MPI_INTEGER,1,

& itag,MPI_COMM_WORLD,status,ierr)
call MPI_RECV(isum2,1,MPI_INTEGER,2,

& itag,MPI_COMM_WORLD,status,ierr)
call MPI_RECV(isum2,1,MPI_INTEGER,3,

& itag,MPI_COMM_WORLD,status,ierr)

XKiSUMTRIETHEIVIV0DE MM EESSNTLES

Page 28



MPISREL&E{E

H270tAHNSEUIAZIa=sr—2%&F 0270t AU TH
IFloEEZ21TD
¥R 2= r—2215 070t ABTrF—4221XETS

() R7OADF—42%2FELaAI2a=r—42%2i50270EA
"NX(EI D

CALL MPI_BCAST (DATA,N,MPI_REAL,0,MPI_.COMM_WORLD.,IERR)

> NEIOERNBTF—2%EBMIBDATA%ZS,70 HSHiX(E

> AS1=4—4MPLCOMM_WORLDZiF>2 7Ot RICE(ETND

> MPILBCASTA'callZhBRlcRINIEAFE (BIEICSMTEI270ER
DRl HERMAD)

2270 22791 2272 22793 e | JUON
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MPI_REDUCE

® ALII1=/—2%&HO7NtARMTHERHN. ZKX. &
DBEDHEFAZTL., FEREART/OLAISET

sampleb. f -

4 program sample5 P ) A= —2
include 'mpi.h’ MPI_COMM_WORLD%3%
integer myrank,nprocs 70t 10)5’/7#%
call MPL_INIT (ierr) AE_I_E_, 70‘_§§+
call MPI_COMM_RANK(MPI_COMM_WORLD,myrank,ierr) Dasre7/ =JcH
call MPI_COMM_SIZE(MPI_COMM_WORLD,nprocs,ierr) LTHATS
call MPI_REDUCE(myrank,isum,1,MPI|_INTEGER,MPI_SUM,0,
+ MPI_COMM_WORLD,ierr)
if(myrank.eq.0) write(6,*)"Result = ",isum MPI_REDUCE®ME¥#A13:
call MPI_FINALIZE(ierr) ﬁ'ﬁ‘l 33
stop

N end )

%mpirun -np 4 ./a.out

. Result = 6

__________________________________________________________________________________________
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MPI_SCATTER

e ALaSa=#—4%E>70AAORKRTRTOCRDEE/INY
727H5, 27Ot ADNDTEINYTricAyt—I%%(ET .
o FE7O0LANDAYVE—IRIT—ETH .

KE¥EETOELEX

HENIDR NEIEn HiEba

call MPI SCATTER (senddata,icount,MPI INTEGER,
& recvdata (i1count*myrank+1), icount,
& MPI INTEGER, 0, MPI COMM WORLD, lerr)

> FEENYIPEREINVTTIRAT) LOELYHHO>TIEESEL (MPI1.0(E#R)
> B70CAANDXA - RIP—ETLHIMESIIMPISCATTERVE{ERT 3.
> M3 FER1.3.13~14
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MPI_GATHER

e ALaSa=4#—42%1E 070 ARANE7OCRNXE/INY
727H5, KR7OCADFZEFEINY 77 AV - %X (ET .
e F7OtAHhSNAVt—IRIE—ETHB.

'''''''' N BEs

KEXETOELX

call MPI GATHER (senddata (icount*myrank+1),
& icount,MPI INTEGER, recvdata,

& icount, MP I_INTEGER, 0,MP I_COMM_WORLD,
& lerr)

> FEENYIPEREINVTTIRAT) LOELYHHO>TIEESEL (MPI1.0(E#R)
> B7O0CANDXA/E—IRHP—ETLHEIMBESIIMPI_GATHERVEZ(ERT 3.
> FHM3fTER1.3.8~12
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7. MPI7Q9 23279

7.1 ALFHEDXFF
7.2 ZESENDES
7.3 BEORE
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1.5 771 IVDOA KA
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ZRICESATIEDHI

| DOJV—7(FORTRAN ) Hi{ii Tilfi 5 S 12

f5ll )satsk a8k
do 1z=1,100 /;oizﬂ,ﬂi \\

do iy=1,100

do iy=1,100 dg+mi—ac
//;o iz=26,50 ‘\W

do ix=1,100 do iy=1,100

u d?/' b IAWAY
LE1 § do iz=51,75
. end do iy=1,100

enddd
m;!n ¥ ) d?/do iz=76,100 \
en do iy=1, 100
enddo endd do ix=1,100

N e ANTE 1
enddo end :

enddo S n

enddo \ enddo

enddo

EHMON—T THIHLT BEHEE |
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D 7av798E
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7009 E
| REBEHNIFELN-TE2RETIES

do i=1,100

enddo

JAa+X: 0
A

E)IRLEZE7OEX
BITHFICEIYLHTS

4 Y

do i=1,25

enddo

do i=26,50

enddo

do i=51,75

enddo

do i=76,100

enddo
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| REEHFRYELN-T2R3ETIES

do i=1,n

enddo

BYRLHETAEREIC
WEEIZEIYAHTS
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common /commpi/ myrank,nprocs
do i=myrank+l,n,nprocs

enddo
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iRt =i <Hl

| HRODOIN—TICEFNBEIIDBAFEHi+1PI-1DEE,
VW= &R EIL/-BFICTEBRMAZES

R R
do i=1, 100
£ b(i)=a(i)—a(i—1)}
enddo
it 51 ki PN
Saexo [ FTa]B]N |
L N
Ot X 1 i 25 /%/6 | s0 “\
~_ S . |
JatEX 2 50 ;/1 75
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/

JAa+X0|ist

Ja+ X1

JAatXx2

ied

Page 44
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MPIhR
; H L EED
ist = ((100-1) /nprocs+1) *myrank+1 Hii
ied = ((100-1) /nprocs+1)* (myrank+1)
iLF = myrank-1 - ESEHRED
1RT = myrank+l t g
1f (myrank.ne.(0) then
call mpi recv(a(ist-1),1,MPI REALS8,iLF,1, &
MPI COMM WORLD, status,ierr)
endif
do i= ist, ied
b(i) = a(i) — a(i-1)
enddo
1f (myrank.ne.nprocs-1) then
call mpi send(a(ied),1,MPI REALS,1RT,1, &
MPI COMM WORLD, ierr)

endif
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TR

4 1f (myrank.eqg.0) then
call MPI Recv(rdata,l,MPI REAL,1,
+ itag,MPI COMM WORLD, status,ierr)
else if (myrank.eqg.1l) then
call MPI Recv (rdata,l,MPI REAL,O,
+ itag,MPI COMM WORLD, status,ierr)
endif
1f (myrank.eqg.0) then
call MPI Send(sdata,1,MPI REAL,1,
+ itag,MPI COMM WORLD, ierr)
else if (myrank.eqg.1l) then
call MPI Send(sdata,1,MPI REAL,O,
+ itag,MPI COMM WORLD, ierr)
endif
N

® S570&5 71 HREHCMPIRECY (RIHAEY 134 1:81(8) %
7oL, EREHITTEY, S5IkEBLELS.

® g_d)J:ohﬁBJkaa’érvhnvm‘:b\o.
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2270
MPI RECV

MPI_SE

\/\/L,

¢ 7ROV NEEGEELTE, UTAHEITSNS.
@ MPI_RECVEMPI_SENDDIELUL U HUIERFICIEIE

@ 3

® [ 250
MPI_RECV

MPI_SEND
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X

51
MPI_SEND

MPI_RECV

5241 XILP0ES71 HSFE

ICMPI_LRECVER{FFBETF—
MPI_RECV | apizizahanzigolks
WP1 SEND TlEFEH>TLES.

@

) FiE_MPILIRECVEMPLISENDICIE S X %

52450
MPI_IREGV
MPI_ISEND

MPI_WAIT

541
MPI_IRECV

MPI_ISEND
MPI_WAIT




FykaysonmEED

4 if (myrank.eqg.0) then )
call MPI Recv(rdata,l,MPI REAL,1,
+ itag,MPI COMM WORLD, status,ierr)
else if (myrank.eqg.1l) then
call MPI Send(sdata,l,MPI REAL,O,
+ itag,MPI_COMM WORLD, ierr)
endif
1f (myrank.eq.0) then
call MPI Send(sdata,l,MPI REAL,1,
+ itag,MPI_ COMM WORLD, ierr)
else if (myrank.eqg.1l) then
call MPI Recv(rdata,l,MPI REAL,O,
+ itag,MPI COMM WORLD, status,ierr)
endif
\_ /

® MPI_SENDEMPI_RECVA ML D ESICEUHUIRRF 23558
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Fykay nmEEQ2

// if (myrank.eqg.0) then \\
call MPI IRecv(rdata,l,MPI REAL,1,
+ itag,MPI_COMM WORLD,ireql, ierr)

else if (myrank.eqg.l) then
call MPI IRecv(rdata,l,MPI REAL,OQ,
+ itag,MPI_COMM WORLD,ireql, ierr)
endif
1f (myrank.eq.0) then
call MPI ISend(sdata,l,MPI REAL,1,
+ itag,MPI_COMM WORLD,ireq2,6ierr)
else if (myrank.eqg.l) then
call MPI ISend(sdata,l,MPI REAL,O,
+ itag,MPI_COMM WORLD,ireq2,6ierr)
endif
call MPI WAIT (ireql,status,ierr)
call MPI WAIT (ireq2,status,ierr)

N J

o JERHAEDOMPIISENDEMPLIRECVICEZIREAS
® MPLISENDEMPLIRECV,MPI.WAITOF¥ (S {FER1.2.7~10
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FeAla (100)

[ | - BTOEZHELY TS

f7NntAly, CCLCIIIITTTTTTITITITTITTITT]

ZHOERINEHOUNES L

I xRSO TES
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AN A= (TR

70tX0 70tA1 70tA2 70tA3
real(8)::a(100) real (8)::a(100) real (8) ::a(100) real (8)::a(100)
do 1=1,25 do 1i=26,50 do i=51,75 do 1=76,100

c=c+a (i) *b (1)
enddo

c=c+a (1) *b (1)
enddo

c=c+a (1) *b (1)
enddo

c=c+a (i) *b (1)
enddo

real (8)::a(25)
do i=1,25

c=c+a (i) *b (1)
enddo

real (8)::a(25)
do i=1,25

c=c+a (i) *b (1)
enddo

real (8)::a(25)
do i=1,25

c=c+a (i) *b (1)
enddo

real (8)::a(25)
do i=1,25

c=c*a (i) *b (1)
enddo

70tX0
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7.5 771 VAL N

| MPIC&-THFI b 2N /=709 F LDT71 IV A Al
DHODINE=2HHY), ENEFNIFRDHD80, KEDT
A7 LGl%&5CEd 5.

1. 772190V A7
1 £70vAR—771VAA
> BRTAT7LH58TLBL
2 KR7O0tAAN
> XEVYDOHIRAD BT HE
S PE77IIVAN
> AEVHIRICIZ, 1/ ORI DHIE D P] 5E

2. 7Z71IVHAH

1 RERTORAHA
> 7711 DIcEEHD

2 KE7r71IVHEAH
> |/ ORI EIiR D ] BE
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270t AR—771IV A7

etcl.tf

include 'mpif.h'
integer,parameter: :numdat=100
integer::idat (numdat)

call MPI INIT (ierr)

call MPI COMM RANK (MPI COMM WORLD,myrank,ierr)
call MPI COMM SIZE (MPI COMM WORLD,nprocs,ierr)
ist=((numdat-1) /nprocs+1) *myrank+1

ied=( (numdat-1) /nprocs+1) * (myrank+1)
open(10,file="'fort.10"')

read (10, *) idat

dl
\I
N
@)

dl
\l
\)

272 1sum=0
do 1=ist,ied
5243 isum=isum+idat (1)

enddo

write (6, *) myrank, ':partial sum=', isum
call MPI FINALIZE (ierr)

stop

end

H
~
o
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KR7OLAAA

etc2.ft

include 'mpif.h'

integer,parameter :: numdat=100

integer: :senddata (numdat) , recvdata (numdat)
call MPI INIT (ierr)

call MPI COMM RANK (MPI COMM WORLD,myrank,ierr)
call MPI COMM SIZE (MPI COMM WORLD,nprocs, ierr)
if (myrank.eq.0) then

7270 open (10, file="fort.10")
read (10, *) senddata

S35 1 endif

icount= (numdat-1) /nprocs+1

call MPI SCATTER (senddata, icount,MPI INTEGER,
5492 | & recvdata (icount*myrank+1l) , icount,

& MPI INTEGER,0,MPI COMM WORLD,ierr)

isum=0

53453 do i=1,icount
isum=isumtrecvdata (icount*myrank+i)

enddo
) - MPT E{E write (6, *)myrank, ':partial sum=', isum
call MPI FINALIZE (ierr)
- I/0 stop a -
o MPI_SCATTER®ME#llI3 {48%1.3.13
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KR7OLAA T+ XEVEIR

include 'mpif.h'
integer,parameter

integer,allocatab
integer :: nprocs
integer :: ist,ie

call MPI INIT (ier
call MPI COMM RAN
call MPI COMM SIZ
ist = ((numdat-1)
ied = ((numdat-1)

N|
\l
N\
@)

dl
\I
)
®)

allocate (work (n
open(10,file="'f
read (10, *) work
endif
call MPI_SCATTER(

dl
\l
\)

—_ . +
Iiil S92 N
isum=0

— . do i=ist, ied
i7‘/73 isum = isum + i
enddo
write (6, *) myrank
call MPI FINALIZE
stop

—— :1I/0 end

— : MPIH{E

numdat=100
le :: idat(:) ,work(:)
,myrank, ierr
d

r)

K(MPI COMM WORLD,myrank,ierr)
E (MPI COMM WORLD,nprocs,ierr)
/nprocs+1l) *myrank+1
/nprocs+1) * (myrank+1)

allocate (idat(ist:ied))
if (myrank.eq.0) then

umdat) )
ort.10"'")

work,ied-ist+1,MPI_INTEGER,
idat(ist) ,ied-ist+1,MPI_INTEGER,O,
MPI_COMM WORLD,ierr)

if (myrank.eq.0) deallocat;(work)

dat (1)

, ';partial sum=', isum
(ierr)
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\:
3
o

\“! Jdl

\I
)

—h

n

dl
\I
\\)

|
\l
\)

N

il

etc3.f
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'

: I/0

include "'mpif.h'
Integer, parameter :: numdat=100
integer: :buf (numdat)

call MPI_INITC(Cierr)
call MPI_COMM_RANK (MPI_COMM_WORLD, myrank, ierr)
call MPI_COMM_SIZE (MPI_COMM_WORLD, nprocs, ierr)

ist=((numdat-1) /nprocs+1) *xmyrank+1
ied=((numdat-1) /nprocs+1) *x (myrank+1)
read (10+myrank, *) (buf (i), i=ist, ied)

| sum=0
do i=ist, ied

isum = isum + buf (i)
enddo

write (6, %) myrank,’ ;partial sum=", isum
call MPI_FINALIZE (ierr)

stop

end




fKR7O0AHAH

etcd.f

include 'mpif.h'
parameter (numdat=100)
integer senddata (numdat), recvdata (numdat)
B 573 | cail mpr INIT(ierr)
call MPI COMM RANK (MPI COMM WORLD,myrank,ierr)
_ call MPI COMM SIZE (MPI COMM WORLD,nprocs, ierr)
- 272 icount= (Eumdag—l) /nprogs+l a
do i=1, icount

senddata (icount*myrank+i)=icount*myrank+i

071 enddo
call MPI GATHER (senddata (icount*myrank+l),

— . & icount,MPI INTEGER, recvdata,

7270 | icount,MPI INTEGER,0,MPI COMM WORLD,
& ierr)

if (myrank.eq.0) then
open (60,file="fort.60")
write (60,'(10I8)') recvdata

endif
call MPI_FINALIZE(ierr)
— - — t
: MPTE{R o MPI_GATHERDEE4H I3 {152 1.3.8
— :I/0
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FE771IVEA

etchb.f
include "mpif. h'
= integer, parameter :: numdat=100
7v70 integer :: buf (numdat)
] »@ call MPI_INIT(ierr)
2291 call MPI_COMM_RANK (MPI_COMM_WORLD, myrank, ierr)
S call MPI_COMM_SIZE (MPI_COMM_WORLD, nprocs, ierr)
:- U ist=((numdat-1) /nprocs+1) *xmyrank+1
S92 — ied=((numdat-1) /nprocs+1) *x (myrank+1)
N do i=ist, ied
—— buf (i) =i
5943 — enddo
—— write (60+myrank,’ (10I18)') (buf(i), i=ist, ied)
= cal| MPI_FINALIZE (ierr)
— stop
end
—> :1I/0
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O. RITH AL ERERT

9.1 YAN—=AF17t/2—NDIVE1—%
9.2 SX-ACE® /1) -3ETT

9.3 SX-ACElCHITRIRIRESY

9.4 SX-ACEODE 5 ERRITHERE

9.5 NEC Ftrace Viewer

9.6 SX-GM®DOFIHE
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9.1 YIN—-AF17E2—NVE1—%
w2 on/ -8

| EHOCPULNR—DXEVESRTES
OSX-ACE
OPCYOZ AL

| A1 & BB BATLEEEER OpenMPLEHFIATES

CPU CPU CPU CPU

AE!
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9.1 YAN—=AF17E/2—NDVE1—%

B2 \VF/—REB(SMPYZA%)

| EHOHFAERIROAVE1I-2HRYMNI—I N L TEREIA TV
oSX-ACE
OPCYI AR

| SMPRIE, MPIICEBiFIEZTTS

A€l A€l A€l

CPU CPU CPU CPU CPU CPU
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9.2 SX-ACEQaAVINTIV-EFT

B SX-ACEQaY N1k
iEFaEa—% (login.hpc.cmc.osaka-u.ac.jp) L TT5

[#2X)] sxmpif90 F 73> MPIY/—=R77P1NE
FLATay

—pi 121 RAZ1TD

-R5  ANIMVE /ALK IREZRRLUEREVAMOH S

-ftrace FHREITENHREIFIROENE

MPI*/)—A7 7134
FORTRAN®D/—A7 Q75 L7714 IV BEIGE
EBRO77MVEIEETHEEL, ZHTRXYS
J=R771INVRBIIE, Y7190 AT {90 1H
;FE‘Q;J( BHER), £ 1A Fi(EER)

\Y)
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9.3 SX-ACEICHITIIRIRER

EMPIPROGINF

| RITHEEEEREMPI7OER FICHMICRTEERY, £MPI
70 ADEHREZEHREL TR RESERIEDFTHE

| ®wld, MPI7095 LORKTICEHLT, MPLFINALIZEF£Z
2 UL 7=ER(CMPI_COMM_WORLD (MPIUNIVERSE=0) M7/
20OMPI7OtAHSEEIFI—HAICHLTITDODNS

| MPIPROGINF O fEE T AEIE LI F il

®NO KiTHHRERMZHAL LV (BEZEE)
®YES BARRHREZRNEA T
oDETAIL TR ZSRNEATH
oALL BARHZHREA TL 7

®ALL DETAIL MR ZILREATH A
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MPIPROGINFH 71fI( DETAILE B IF )
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wn

S —F— 7R M0 Q20 DO

L T o>

Global Data of 4 processes

Real Time (sec)

User Time (sec)

Sys Time (sec)

Vector Time (sec)

Inst. Count

V. Inst. Count

V. Element Count

V. Load Element Count

FLOP Count

MOPS

MFLOPS

A. V. Length

V. Op. Ratio (%)

Total Memory Size (MB)
Memory Size (MB)
Global Memory Size (MB)

MIPS

[-Cache (sec)

0-Cache (sec)

Bank Conflict Time
CPU Port Conf. (sec)
Memory Network Conf.

ADB Hit Element Ratio (%)

(sec) :

Min

0.023

0. 005
0.003
0.003
1262086
133790
33639232
20154
400
5404. 267
0. 062
236. 316
96. 415
256. 031
192. 031
64. 000
215. 809
0.000
0.000

0.000
0.000
0.000

[u,

[0,
[0,
[0,
[0,
[0,
[0,
[0,
[0,
[0,
[0,
[0,
[0,
[0,
[0,
[0,
[0,
[0,
[0,
[0,

[0,
[0,
[0,

3]
3]
2]
3]
3]
3]
3]
3]
1]
1]
1]
1]
1]
0]
0]
0]
1]
3]
3]

3]
3]
0]

Max

0.035

0. 006
0.003
0.005
1393909
142414
33677845
31174
431
1658. 046
0.088
251. 433
96. 755
256. 031
192. 031
64. 000
277.993
0.000
0.000

0.000
0.000
0.000

[u,

[0,
[0,
[0,
[0,
[0,
[0,
[0,
[0,
[0,
[0,
[0,
[0,
[0,
[0,
[0,
[0,
[0,
[0,
[0,

[0,
[0,
[0,

R]

0]
1]
0]
1]
1]
1]
0]
1]
0]
3]
3]
3]
3]
0]
0]
0]
3]
0]
1]

1]
1]
0]

Average

0.029

0. 006
0.003

0. 004
1338062
139146
33654603
25584
408
6243. 678
0.073
242. 001
96. 560
256. 031
192. 031
64. 000
238. 589
0.000
0.000

0.000
0.000
0.000




MPIPROGINFIR B & A

ErP N QETVEOSITATToSQ@TOLODT
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518 b5 R

I1—Y ISR

A5 LR
NIMVESEITRAE
EmMIRTH
NIV R SRITH
NIV SRITEEREY
NN VO—REZH
FEMNIRT—2RITEEREY
MOPS{E

MFLOPS{&
EHPNIMVE

. NIMVEESE

XEYERHE
JO0—-NIVXEYERE
MIPS{i&
BEFvry a1 ARM
ANZURF vy 13 AR
CPUR—bjik & bR

XEYRYMNI =V iR S IR
ADBEw M



MPICOMMINF

| £MPIFR2ETHERM, MPIBERFSA DL, XD
S48, SLUTEMPIEEERVHLERERT

| MPI_COMM_WORLD (MPI_UNIVERSE=0) 05> Z00OMPI70
£ 275 MPFINALIZEF#EthTIEETS—HAICHL TS
| MPICOMMINF O fE& R R AIEIZ LU T i)

oNO  EEEHEHALLL (BEEE)

OYES  B/ME, BAME SIUTFHELRT

®ALL R/ME, RAE, FHE, SLUE7/O0LRABFOE
ERT
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i 73651
(YESiRERF)

Page 70

MPI Communication

Information:

Real MPI Idle Time (sec) ) 0.008
User MPI Idle Time (sec) : 0. 006
Total real MPI Time (sec) 0. 305
Send count :

Recv count

Barrier count

Bcast count

Reduce count

Allreduce count

Scan count

Exscan count

Redscat count
Redscatblk count
Gather count
Gatherv count

Al lgather count

Al lgatherv count
Scatter count
Scatterv  count
Alltoall count
Alltoallv count

Al ltoallw count
Number of bytes sent
Number of bytes recv
Put count

Get count
Accumulate count
Number of bytes put
Number of bytes got
Number of bytes accum

[eNelNeleNolelelNoelNelNolNelNolNolNoNolNolNolNo oo lo o oo oo el

[0, 0] 0.192
[0, 0] 0.192
[0, 3] 0. 366
[0, 0] 11

[0, 1]
[0, 0]
[0, 0]
[0, 0]
[0, 0]
[0, 0]
[0, 0]
[0, 0]
[0, 0]
[0, 0]
[0, 0]
[0, 0]
[0, 0]
[0, 0]
[0, 0]
[0, 0]
[0, 0]
[0, 0]
[0,0] 4400000000
[0, 1] 13200000000
[0, 0]
[0, 0]
[0, 0]
[0, 0]
[0, 0]
[0, 0]

w
QOO OO OO OO OO OO OODOOO W

OO OO OO

[0, 3]
[0, 3]
[0, 0]
[0, 1]
[0, 0]
[0, 0]
[0, 0]
[0, 0]
[0, 0]
[0, 0]
[0, 0]
[0, 0]
[0, 0]
[0, 0]
[0, 0]
[0, 0]
[0, 0]
[0, 0]
[0, 0]
[0, 0]
[0, 0]
[0, 0]
[0, 1]
[0, 0]
[0, 0]
[0, 0]
[0, 0]
[0, 0]
[0, 0]
[0, 0]

0.140
0.140
0.329

OO OO OO OO OO OO ODOOO O 0O

3300000000
3300000000

OO OO OO




EEFRH

| keI, 7O771IVEBEMPISL 7S5V /L B AICFIR T4k

| 7771 WVEEMPIZAL7 20, MPIZ7O9 L0V INCIV ) VA2
vRB(mpisxf90F)D -mpitrace, -mpiprof, —~ftraceMLVFNHDH
ZoaAREICEWI) vEND
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MPISEPSELECT

| B ABLVELETIS-HADHAh%EHHTS
o{EA 1D, IEXEH AZElTstdout. SIDICH AZEHN D
ofEA 2D, IEEITS—H AT stderr. SIDICH 1EN 2 (EXEE)
O EA DI, EXEH Al stdout. SIDIC, IEEITS—HAlEstderr. SIDICHAAENS
o ENIDE, FHEHRASIVEZEIS—HAD, std.sIDICHAZNS
oDt FHEHALEZEIS—HANET77INICHALEL

e /usr/lib/mpi/mpisep.sh

#!/sbin/sh
ID=$MPIUNIVERSE : $MPIRANK
case $ {MPISEPSELECT:-2} in

1) exec $* 1>> stdout. §ID .
2) exec $x 2>> stderr. $ID ;;
3) exec $x 1>> stdout. $ID 2>> stderr. $ID ;;
4) exec $% 1>> std. §ID 2>&1 .
x) exec $* ;;

Kesac /

® mpisep.shDFERAHI (E-32IEFTT 2188)

#PBS —v MPISEPSELECT=3
mpirun -np 4 /usr/lib/mpi/mpisep. sh a.out
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9.4 SX-ACEDR S ERERRITHRRE ftrace

OEMRTIIE
| IEHRDY—-RA7055 LeBRIEATa -ftrace ZIBELTIA /N
TWVTBE, ABN—F2BUHITMBINHAT I oMpICEREZH, HI
EBN—F ) JLRITR T AI 7 LD EREND
| RITAIRETOISLERITTRE, AL M FLIMICRIFER 771V E
LT ftrace.out BEREEN3 (MPI7O55LDBEIE, FV—=TD, 578
SHfEEh/-BhiLL5)
| ftrace (SX-ACE) %7=Id sxftrace (front) J2/K2R{TI 3L, BIFJVAR
MEEHAT771VICH TN S

esxftrace -f ftrace.out.x -all

| RITBAT 23 LT, RIREH F_FTRACE %f#
(YESIFMTOIFMT1IFMT2} &3tE B &Ickb), ftrace a2/ REERET,
7097 LD THICRITIAMNEELIFI—T771 VAR ATEIZELTED
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S eI HEEE ftrace HAHI

* *
FTRACE ANALYSIS LIST

x %

Execution Date : Fri Jan 9 16:20:54 2015 (&)
Total CPU Time : 0:00° 097011 (9.011 sec.) (D)

(c) (d) (e) (£)  (g) (h) (1) (J) (k) (1) (m) (n) (o) (p)
FREQUENCY EXCLUSIVE AVER.TIME ~ MOPS  MFLOPS V.OP AVER. ~ VECTOR I-CACHE 0-CACHE ~ BANK CONFLICT ~ ADB HIT PROC. NAME
TIME[sec] ( %)  [msec] RATIO V. LEN TIME  MISS  MISS CPU PORT NETWORK  ELEM.%

1 9.011(100.0) 9010.675 5827.4 0.0 98.30 224.0 5.839 0.002 0.766 0.004  0.849 0.00 example3

1 9.011(100.0) 9010.675 5827.4 0.0 98.30 224.0 5.839 0.002 0.766 0.004  0.849 0.00 total

31 7.136( 79.2)  230.189  1991.3 0.0 97.00 166.8 4.965 0.001 0.012 0.000  0.641 0.00 wait
93 0.000( 0.0) 0. 005 235.5 0.0 24.66 31.0 0.000 0.000 0.000 0.000  0.000 0.00 irecv

(a) (r) (s) (t) (u) (V) (w) (x)
ELAPSED COMM. TIME COMM.TIME  IDLE TIME IDLE TIME AVER.LEN COUNT TOTAL LEN PROC. NAME
TIME[sec] [sec] / ELAPSED [sec] / ELAPSED [byte] [byte]
9.049 8.179 0.904 0.024 0.003 381. 5M 93 34.6G example3
7.136 7.136 1.000 0.024 0.003 381. 5M 93 34.6G wait
0. 001 0.000 0.835 0. 000 0.000 0.0 0 0.0 irecv
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S EeEBITEE ftrace THEEREA

oo

XS<EoT»ws-ao

7077 LH548TLI-BIE
#7077 LBMITO CPU KEAOEE
7077 LRMOFUHLUEE

7095 LBMNEITICEL/ = EXCLUSIVE & CPU Bf(#)E, Tho7075L2HOERITICEL
CPU B33 3L

705 L8410 1 BEOERITICELE=F CPU BRIV
MOPS {i

MFLOPS {i

NIMVEESE

EHNIMVE

NIV R RITIRE )

MRFrY I AREGFY)

AR URF v 213 AKR(TY)

. REVT7RAICHETBCPUR— MR E R ()

xfu771:1;:3%&%%«7;9;;&%5#ra'i(w)a P
IS LB B (R Z A%®) &8, *OTHERS* |3 #7TD ERICNE TS L
AL 1w ey N P L L e WL PR bl P IR
ADBEYIMEE (%)

8 R (F)

MPI EB{ENEEE(MP| FHEZORITICEL-BRE, BEFSKRE() 230) ()

(p) 2B TAHE

MPI @{E 0B hic T2 (EFE5RB(#)

(NEZBIFREICITTBELEE

MP| @ {E—ME & 7=V DFYE(E IR (byte, Kbyte, Mbyte, Gbyte, Tbyte F7=I$ Pbyte)

MPI & {5 B

MPI B{EDB(SE (byte, Kbyte, Mbyte, Gbyte, Thyte F7=l$ Pbyte)
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S EERRITEEE ftrace EEHIH

| BiSRESA 73> -ftrace B TAV NI NENEFHEHS,
HEREAT > ay -ftrace HRBELTaAV NIV EN/-FHEZF
UHLTWSIES, BFUHLUEHBADORREEIS, FUHLE
DFHEOHREIBRHRESAEEELS

BN —FUCRBUTORENLFHIRAH2
oFUHEINBFHENHOTAIF 10,000 THD
CFUHEINBFHENRZAMDR KIS 200 THB
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0.5 NEC Ftrace Viewer

| B3 4 RERRAR B RE (ftrace) 1B M E I 7 71ANICRRT B7=H0Y -
OBV —F L HIOREEBERVAS, BHLIFIRR TRATEET.
o BEhilli FU{L#&RKE - OpenMP, MPIZFIRAL 7RI LDOAL YR -TOLEAFND
IR iR B HICIBIETE XY,

‘scts1/cmc/home/w61028/sato/ftrace_sample/BG EE/fver4-2/1XS_1lane/N04_mpil 6ompl’ NEC Firace

File Chart Table Help

5 ProcessBreakd hart | = MPIC hart 5%

Process Selection  Function Selection = B

0
160
150
1
1
120

e e
P==1

[HN
S 8

MPI & ELAPSED TIME (s)
=
15

0 1 2 3 ) 5 6 7 8 9 10 11 12 13 14 15
MPI Process in loop
W ELAPSED TIME m MPI COMMTIME m MPI IDLE TIME

[ ProfileTreeTable 5% Column Selection  Table Setting = 5

PROC.NAME FREQUENCY (#) | ELAPSED TIME (s | v EXCLUSIVE TI| AVERTIME (ms) MOPS MFLOPS|  V.OPRATIO (%) AVERVLEN | VECTORTI[ ]
< Total 19301830 410.08 496128 0.26 9395.45 2683.02 95.77 193.07 Z:H

b mpi_win 19200 125.92 1685.97 87.81 232.00 0.00 63.25 41.91

b lagrange s 1436 29.40 429.78 299.29 2574.59 175.85 69.95 54.81 3

b 1agrange | 1436 28.98 413.35 287.85 255515 180.85 69.63 54.84 1

b lagrange y 1436 1860 26862 187.06 258022 255.10 65.18 60.44

b ragrange s 1436 18.65 268.19 186.77 2586.15 255.34 65.14 60.44

b restart_ove 32 2740 18267 5708 31 27162 0.00 3557 64.00

b interface o 1RRNRNN 1459 165 71 nin 4575358 79778 a6 aa a1 248 a3
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0.5 NEC Ftrace Viewer

| NEC Ftrace Viewer®fERFEICDLT
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9.5.1. IRIE (XHU—/\) D¥EfiE (ExceedDIZR)

| 7 b R2o AT
oExceedn#2E)
ol K EIE DEEE)
PRPABIVIITRRENBA=21—HS “Openin Terminal” %8R
L = e 7 42N = i/ L 0%
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9.5.1. IRt (XY —/\) DZEfw (XmingDIHH)

| 7 b R2o AT

o XmingD S &j
PTFERTH7O9F L 1~ Xming j—T Xming 1 TXmingZ 2 ).
>WindowsIRIZETlS, EBENTHERARAZ/IN—=ITXMIngD7 LA HRTEND.

oTeraTermM:iRTE
>T R 7E |- SSHEEX |—=TJE—bD (X) 77V =3 IDFT V9 ANTOKZHF
.
>XxeyesAP/REET, HEIEEDTETVLINERLTTEL.

e OyvbxrvkeioAnv1y

MRN=IHSNERBAIEWindowsIEIR TXmingZ{#EFRAL =582 ML TULET.
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9.5.2. NEC Ftrace Viewer )2 &

| GUI EEIORT
o‘iV'IAC/RDELT

e Xmimg 214/ RIHMILE EHN), NEC Ftrace ViewerBHHHARTEND.

4 login.hpe.emc.osaka-u.ac.jp:22 - w61028@front01:tmp VT

=

o X

I71UE) RE(E) S) 2ZHO-LQ) DAZEDW) ALT(H)
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tmo1$ ]

X NEC Ftrace Viewer

=S




9.5.3. 771NV DiRH A H

| MHAEE O LI A= 1—TFile JhSRIRT B ftrace.out ZBiR
®QOpen File
JEEL 7= ftrace.out HLLIF frace.out.n.nn Z1DHRAIAAHRET.
®QOpen Directory

FRELE=T1LIMIETD ftrace.out HEULIE ftrace.out.n.nn ZLTHRAIAAET .
X ftrace.out & ftrace.out.n.nn HEUTF 1L I7MICH BB R . A IAHICKBLET.
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0.5.3. 771V DI IAH

| V7 WVISMPRITDIB A (1/2)
eftrace.out 7271 IV DR HIAH
>TFile ;1—T Open File Jh SR AiIAHT=\ ftrace.out ZBIRL TN OK JZHTF

eeeeeeeeeeeeeeeeeeeee

EEEEEEEEEEEEEEE
lllllll
DDDDDDD

cccccc
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9.5.3. 771NV

A

p A

| YT WVISMPRITDIBEE(2/2)

oGUIHEMOMH(ASMPRITDIER)
»>“Process Breakdown Chart”E—R

/scfsl/eme/home/wii1028/ sato/frac

File Chart Table Help

] ProcessBreakdownChart §3

150

-
ra
L

-
o
S

EXCLUSIVE TIME (s)
w -
=} o

ra
L

W cal_fuvw$l W para_kjrotate W cal_ftyl mdft2$l midft251 mpara_overlapfix mcal_fuvws7?

Other Functions

[ ProfileTreeTable 53

SMPIEFTAtEAZ ED

,riﬁg,r%*&ﬁfﬁn—:éhid— PROC NAME FREQUENCY (#)
v Total 442256
= cal_fuvw$l 400
=~ MPI Process 0 400
Thread 0 100

Thread 1 1loo

Thread 2 1loo

Thread 3 100

[ para_kjrotate 400

[ cal ft§l 400

P dft2gl 400
Poidft2g1 400

P para_overlapfix 604
TP nnn

rac6/tmp/ftrace out

NEC Ftrace

Color Selection  Metric Selection | Process Selection | Function Selection = B

ELAPSED TIME (s
143.48
18.64
18.64
16.64
16.64
16.64
18.64
51.42
8.59
6.71
474
1556

[ —
]
1

~ EXCLUSIVE TI
324.33
7431
7431
1861
18.58
18.57
18.56
51.38
34.24
26.73
1887
1555

Thread

AVER.TIME (ms)
0.73
18578
18578
186.12
185.76
185.66
185.57
128.44
85.61
66.83
4717
2575

]
]
2

cal_fuvw$2 = cal_fuywsl3 mtdmap33 m cal fuvwgla

Column Selection Tahle Setting

MOPS MFLOPS WOPRATIO (%)
2696851 14262.94 99.50
5099521 2935388 9968
5099521 2935388 9968
5090052 29299 32 9968
5100040 29356.87 99.68
51027.30 29372.37 99.68
51052.90 29387.12 99.68

1944.39 0.01 8915
34277.73 18972.91 99.69
12511.09 5709.46 99.36
16824 98 785389 HEEE

180783 0.00 96.70

AVERWLEN
248.38
24811
24811
24811
24811
24811
24811
234,92
248.02
253.34
25345
20278

4
[

=0

(]

D)

BOVVITIS7%
ERELTRETEET
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0.5.3. 771V DI IAH

| MPIRITOIBA(1/2)
eftrace.out.n.nn 771V DR FAIAH

»TFile j-T Open File 105 & iA& 7=\ ftrace.out.n.nn HHBD 7NV F%EEIRL T
rOK 28T

v SmElE, MPI7OEAR0) frace.out 771NV ERAHAADIBEEFICLTULET.

v 170 AR ETERTEEZIBEIEE, TUZIISMPRITOIBE 10ESIc7at XIS IGL
7= ftrace.out.n.nn ZIFEL TTE0L.

BEEER LER 92 (y| H
R T H
SRS SR el -
; LR B
& E
‘g
3
3
g
H
> L&
H i
S
x

cccccc
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0.5.3. Z71NVDERHIAH

| MPIRITDIR & (2/2)

oGUIEHEMOHI(16MPIEITDFRR)
» “MPI Communication Chart”E—K

scfsl/ecme/home/w61028/sato/ftrace_sample/BCM_LEE/ver4-2/TX5_1lane/N04_mpilGomp01_ft - HEC Ftrace Viewer

File Chart Table Help

] ProcessBreakdownChart | ] MPICommunicationChart S]l

Process Selection  Function Selection

=08

B8OOI TIST%

200
190
180
170
160
150
140
130

MPI & ELAPSED TIME (s)

0 1 2 3 4 3 6 7

g 9

10

MPIE 5| THERZED
MREFHRNRRSNET

Page 86

MPI Process in loop

W ELAPSED TIME = MPI COMM.TIME ® MPI IDLE TIME

11 12 13 1

BERELTRETEERY
~_—\

/i

~ELAPSED TIME

4 15

HHVELAPSED TIME"IZHE>TUWVET

[ ProfileTreeTable E@l

Column Selection

A, IEHEIZEF + & +FRAVELAPSED

N[ - ~
PROC.NAME FREQUENCY (#) | ELAPSED TIME (s| “ EXCLUSIVE TI| AVER.TIME {ms) MOPS MFLOPS | V.ORRATIO (%) aerl TIME ‘~7:;_ U af'g_
= Total | 19301830 41008 496128 026 9395.45 2683.02 IEsTY 1
Ni_win_tl 19200 12592 1685.97 87.81 232.00 0.00 63.25 4191
b lagrange 1436 | 2940 1 429.78 29929 257459 175.85 69.96 5481 0 1
b lagrange 1436 | 28.93 Il 41335 287.35 2555.15 180.85 69.63 54.84 1 ]
b lagrange 1436 | 18.60 | 268,62 187.06 2580.22 255.10 65.18 6044 |
b lagrange | 1436 | 1865 | 26819 186.77 258615 255 34 6514 6044 |
D restart_ovi 20 2740 | 18267 570831 27162 0.00 3557 64.00
b interfare 0 TRANARNN T 14549 | T1R5 71 nin 45753 GR TA?R AR 748 a3 N | }
>




9.6 SX-GMOFIH

XTSI UEXLET—2ME12/70—/V IV XE
') (Global Memory) EICEIUfFIFBZElcLl), BHERLESE,
SKELEEOEER{ILHIREICHLUET .
(73i%)
®Fortrang:sEND5E
®-gmallocA 7L arE AV NAILEIZIEET 5.
—allocatbleEe 5z GMIZEIY HTS.
OCEHENESE
®MPI_Alloc_ memZFf= D FIF.
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LMBIW S TEIDIES

EERMTOER ZERMTOEX
node#0 node#1

1-vEE | | a—vEs

GM | MPIZRFL | | | MPIVRTLA

BiE/ V77 BiE/ Vw7

LM:local Memory GM:global memory
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GMEWHTEIDIZS

ZEATOEX ZEAMTOER
node#0 node#1
LM
| a—Y4ESE 1 —H4E1E
| GEET— |CNERD| (248/3vT7)
GM | | MPILRT A MPIS 2T Ls |
5 AL
E& BIE/\YT7 BIE/\YT7 |
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10. HHREE6
| TR T O 5 LEMPITETIEL T /&L

/" implicit real(8)(a-h,0-2) sampleo6.f \
parameter ( n=12000 )
real(8) a(n,n),b(n.n).c(n.n) ¢ ERDITIEEITITA
:jeoajl(j)frt]lme,cp1(2),cp2(2),t1,t2,t3 7 5A€MPM[Z L,—C470|:|
doi=1n A TEITLTLZEL.
a(i,j) = 0.0d0

b(i,j) = n+1-max(i,j)
c(i,j)) = n+1-max(i,j)
enddo
enddo
write(6,50) ' Matrix Size =',n
50 format(1x,a,i5)
tl=etime(cpl)
do j=1,n
do k=1,n
doi=1,n
a(i.j)=a(i,j)+b(i,k)c(k,j)
end do
end do
end do
t2=etime(cp2)
t3=cp2(1)-cpl(1)
write(6,60) ' Execution Time =",t2," sec'," A(n,n) =",a(n,n)
60 format(1x,a,f10.3,a,1x,a,d24.15)
stop

\_ end )
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181, ELFHSE
fTik2. SEM, Weby b
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18 1. ELFiRE

T
T
i1
i1

Page 93

.1 70t XAER
.2 —¥—iE(§
.3 EHEE

.4 TOMROFHSE

XEL, XATXXPFTIE, aZa2=45—4 (comm) [T,
MPI_COMM_WORLD & 4 3.



f1#%1. 1 70AER

1. 1. 1 7O0tAEELR

| MPERROMEL- & TREPRIEORVAEDEETS
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18#&1. 1. 2 7A9F5LHI(FORTRAN)

e etco.f

include 'mpif.h'
parameter (numdat=100)
call MPI INIT (ierr)
call MPI COMM RANK (MPI COMM WORLD, myrank, ierr)
call MPI COMM SIZE (MPI_COMM WORLD, nprocs, ierr)
ist=( (numdat- 1)/nprocs+1)*myrank+1
ied=((numdat-1) /nprocs+1) * (myrank+1)
isuml=0
do i=ist, ied

isuml=isuml+i
enddo
call MPI_ REDUCE (isuml,isum,l,MPI INTEGER,MPI SUM,
& 0,MPI COMM WORLD,ierr)
if (myrank.eqg.0) write(6,*) 'sum="', isum
call MPI FINALIZE (ierr)
stop
end

-
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1#&1. 1. 2 7RJ77LHICC)

//;include <stdio.h>

#include "mpi.h"

int main( int argc, char* argvl[] )

{

int numdat=100;
int myrank, nprocs;
int i,ist,ied,isuml, isum;
MPI Init( &argc, &argv );
MPI Comm size (MPI_COMM WORLD, é&nprocs);
MPI Comm rank (MPI_COMM WORLD, &myrank);

ist=((numdat-1) /nprocs+1) *myrank+1;
ied=( (numdat-1) /nprocs+1) * (myrank+1) ;
isuml=0;

for (i=ist;i<ied+1;i++) isuml += 1i;

0,MPI_COMM WORLD) ;
if (myrank==0) printf ("isum=%d¥n", isum) ;
MPI Finalize();

etc’/.c

MPI_ Reduce (&isuml, &isum,1,MPI_INT,MPI SUM,
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f#&1.1. 3 12220 —K771)

include 'mpif.h' ..FORTRAN

#include "mpi.h" ..C

C2ED
o MPIFEHEZFS>YIIL—F2-BEETIL, T A9 IL—KL%E
[THIXR SN
e MPITHEAET A MPI xxx ELZVoF-E#HEEERLTLS
o 1—HIX COIT7AILDhBFETHMBNLEITLZLY

mpif.h ‘\\

INTEGER MPI;LOR, MPI_BOR, MPI_LXOR, MPI_BXOR,
INTEGER MPI_MAXLOC, MPI_REPLACE

PARAMETER (MPI_MAX = 100)
PARAMETER (MPI_MIN = 101)
PARAMETER (MP1_SUM = 102)
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181. 1. 4 MPLINIT MPERIZEDHIHA{L

o MPIRIED#EAILANIEEFTITS
o S|FIFREO—F ierr DH( FORTRANDIES)

integer 1lerr
CALL MPI INIT (ierr)
int MPI Init (int *argc, char ***argv)

| tOMPIL—F2 KW EIIC1 EEZGFUHEAEThIELES

| iBE1a—KI2, 3—NWUEMPV—F U HERICER T T,
MP|_SUCCESS%ZR Y4 ({tOMPIV—FTEHRIL )

HEZTFHESeFUHTAIICEREL=EH -BBIE, thao7OtAR(IC
$EIS@HINLEV(BISHRSICITBEHNVE)

Page 98



18%1. 1. 5 MPLFINALIZE MPERIEDRT

o MPIRIEM#X TMEEITS
o S|HUFIREIO—FK ierr DA (FORTRANDIZE)

integer 1lerr
CALL MPI FINALIZE (ierr)

int MPI Finalize (void)

@
o JOUSLMNETITHHEINC, BT 1EERTITIDLENDHD
o EEHRTMIEIZIL, MPI_ABORTZHLS

o COFHmMEMNTUHEIN=EIE, LVINEEIMPIL—FUEHIFEN
HLUTIEESELY
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fi¢%1. 1. 6 MPLABORT MPIRIZEDHEL

o MPIIREOEEKRTUIEEZITS

integer comm, errcode, 1err
CALL MPI ABORT (comm, errcode, 1lerr)

int MPI Abort (MPI Comm comm, 1int errcode)

5%
5138 E | AHA
comm handle | IN O —4
errcode | #E# | IN IZ—3a—Fk

2D S RTOTOLREBE CREETLESET S

o SIEUZOAZ2=H—R3FWELTHIN
MPI_COMM_WORLD%*#E 5
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$#1. 1. 7 MPI.COMM_SIZE MPI7OtAZ NS

BAmE
e HBELIEIZAZT—RIIEITEHETOAMZRIGT S

:

integer comm, nprocs, lerr
CALL MPI COMM SIZE (comm, nprocs, lerr)

int MPI Comm size (MPI Comm comm, int *nprocs)

518

5138 & A7

comm handle |IN OSa=H—A

nprocs BH  |OUT |O2Z2=4—32ADOKRTAER#

:

e commAMPI_COMM_WORLD®DiEE, FIARRELTOEXR
DRz RYT
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{$81. 1. 8 MPLCOMM_RANK Z2V&SDIE

o IBELF-OZI A= —ARZHIT5B70RDIVIESEEIE
95

:

integer comm, myrank, ierr
CALL MPI COMM RANK (comm, myrank, lerr)

int MPI Comm rank (MPI Comm comm, 1nt *myrank)

€%’

5

5124 [ A7

comm handle |IN OSa=4H—A

myrank | % OUT |aZa=4s—3FD3 0&F=

:

o BHORRLMTOLRDRXA, FREICHLVS
o 0MBNproc-1EFTHEHFET HFUHLI-TAERDIUI%EIRT
(nprocs/ZMPI_COMM_SIZE® R HE)
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1#1. 1. 9 F9BSERTOLANEE/-DIBDHE

| 17'5100FT&nprocTH &l

myrank=2
nprocs=4

myrank=1
nprocs=4

myrank=0
nprocs=4

myrank=3
nprocs=4

ist = ((100-1)/nprocs+1l) *myrank+1
ied = ((100-1)/nprocs+1)* (myrank+1)

ist = ((100-1)/4+1)*0+1 }
:1 '. _ ~ N
ted — ((100-1)/ ist - éélOO 1) /4+1) *1+1 }
_ 75 = ist = ((100-1)/4+1)*2+1 ]
ied = ((100-1)/ _ -
1< 51 ist = ((100-1)/4+1)*3+1
= 50 ied = ((100-1)/ p
= 715 ied = ((100-1)/4+1)* (3+1)
= 100
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1#1. 2 —X—&E(&

181. 2. 1 ——@FEld

— A DEETOCREZETOCANTOIAVE—UXK MR
At— DML, TR E2ZETHETITHNDS
—xf—iBIE L, FENBEZENEIZHNNTINS
oy 8EELETOVX UV TEEENHS
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1i#%1. 2. 2 7095 L6

Page 105

integer a(100), isum
open (10, file="fort.10")
read (10, *) a

1sum=0

do i=1,100
lsum=isum+a (1)

enddo

write (6, *) ‘SUM="', isum

stop

\end

BRI (etc8. )




IR A A=/
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L

Ng

4 =

filedata .

([

dataarea < .

.

Jiodl

" \
AUBERAN BN
w N

dl
\i




7055 LHI(MPIER)

etc9.f

//' include "mpif.h
parameter (numdat=100)
integer status (MPI_STATUS_SIZE), senddata (numdat), recvdata (numdat)
integer source, dest, tag
call MPI_INIT Cierr)
call MPI_COMM_RANK (MPI1_COMM_WORLD, myrank, ierr)
call MPI_COMM_SIZE (MPI_COMM_WORLD, nprocs, ierr)
icount=(numdat-1) /nprocs+1
i f (myrank. eq. 0) then

open (10, file="fort.10")

read (10, *) senddata

do i=1, nprocs-1

dest=i
tag=myrank
call MPI_SEND (senddata (icount*i+1), icount, MPI_INTEGER,
& dest, tag, MPI_COMM_WORLD, ierr)
enddo
recvdata=senddata
else
source=0
tag=source
call MPI_RECV (recvdata (icount*myrank+1), icount, MPI_INTEGER,
& source, tag, MPI_COMM_WORLD, status, ierr)
endif
I sum=0

do i=1, icount
i sum=isum+recvdata (icountxmyrank+i)
enddo
call MPI_FINALIZE(ierr)
write (6, %) myrank,’ :SUM= ", isum

stop ; end
Page 1%1




f881. 2. 3 MPI.SEND 7O+ 5 B%(E

o E{E/\wT7(data) WD T—42E Hidatatype T&EicL fzcount{&@
A5 (tag)tEEFRZFIAI 2= —FcommAD S Ydestiid 70+t
AIZEETD

A A—

EEQRTOEX

* &/ Vw7 (data) F
count 4 ’
65
" 38 EEXRTOEX
datatype > i

v
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MPI.SEND 70Ov*J8%(E

EX
EFEDHE data (%)
integer count,datatype,dest, tag,comm, ierr
CALL MPI SEND (data,count,datatype,dest,tag,comm,ierr)
int MPI_Send (void* data, int count, MPI _Datatype datatype,
int dest, int tag, MPI_Comm comm)
513
5131 E | AHRD
data FE IN EET—2DOHBTRLR
count ] IN ﬁ{g "—RDEFRF(OLLLEDES)
datatype | handle |IN EET—HADEIAT
dest B IN BIEMEFDID
tag 2 |IN Ayt—o35
comm handle | IN O3Ia=4H5—4
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MPILSEND 7Ry I BEFE(HRE)

20

| A= DARESINIMATIIELS, BREROEE (Count) TR

| datatypeldRR—SLIRRIC—E%2RY

V29 Aye—22RRT30ICERTS

| KNV—FU/BRUHLE, GX0EHTTIZETLEREFEEES
| MPI_SENDTG#{EL/=F—%I3, MPI_IRECV, MPI_RECVDES
S5TRELTHL
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f181. 2. 4 MPITR®EEIN/A-EENDEI(FORTRAN)

Page 111

MPI() FORTRANE EZD
T—3347 xtidHE

MPI INTEGER INTEGER

MPI INTEGER2 INTEGER*2

MPI INTEGER4 INTEGER* 4

MPI REAL REAL

MPI REALA4 REAL* 4

MPI REALS REAT*8

MPI DOUBLE PRECISION DOUBLE PRECISTION
MPI REALLG6 REAL*16

MPI QUADRUPLE PRECISION
MPI COMPLEX

MPI COMPLEXS

MPI COMPLEX16

MPI DOUBLE COMPLEX

MPI COMPLEX32

MPI LOGICAL

MPI LOGICALI

MPI LOGICAL4

MPI CHARACTER

QUADRUPLE PRECISION
COMPLEX

COMPLEX* 8

COMPLEX*16

DOUBLE COMPLEX
COMPLEX* 32

LOGICAL

LOGICAL*1

LOGICAL*4

CHARACTER HE



MPITERESN/-EHNE(C)

Page 112

MPI

= a0
T—324847 g HE
MPI CHAR char
MPI SHORT short
MPI INT int
MPI LONG long
MPI LONG LONG long long
MPI LONG LONG INT long long

MPI UNSIGNED CHAR
MPI UNSIGNED SHORT
MPI UNSIGNED INT
MPI UNSIGNED LONG
MPI FLOAT

MPI DOUBLE

MPI LONG DOUBLE

unsigned char
unsigned short
unsigned int
unsigned long
float

double

long double



f881. 2. 5 MPLRECV 7Oy /BB

o O3a=H—HcommADITIsource’ZATAEAMNLEEEN
f=T—42E Ndatatype CiEHHEL-countf@ D25 (tag) [T1=EFRH
Z{E/\wI7(data)IZFEHIZIET S

EETITAEX
sourceMHis 81

datatype
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MPIRECV 7Oy J7BZRERE)

FEEDOE data (*)
] source, tag, comm,

integer count, datatype,
status (MPI STATUS SIZE), 1lerr
CALL MPI RECV (data,count,datatype, source, tag,
comm, status, ierr)

int MPI Recv (void* data, 1int count, MPI Datatype
datatype, int source, int tag, MPI Comm comm,
MPI Status *status)

5%
518 [E] A A
data T= OuT IET—FDRABTERFLR
count B IN ZET—IDERDH(OLLLDIE)
datatype |handle [|IN ZFET—ADEAT
source B IN BIEFRFDSY
tag B IN Ayt—/Y
comm handle |IN Sa=h—4
status status | OUT Ayt —IEER
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MPI.RECV 7Ov* BB ERSE)

20

| X NIRASE T I 2ETRIRBEZFERES
| Bl¥statusiFBENTE TIRRHEMENS

OFORTRANTIE KZEHMPI_STATUS_SIZEDEEFERFI

OCTIEIMPI_Status&ELVHBIDIEIERT, EEFTNPRY, I7—a—bFLE
HiEMEND
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f1#1. 2. 6 7OV 7B BEOIE

e MPI SEND,MPI RECV
{6 L [=Em

=

MPI_SEND:MZX{SH R E DR{FEAR:MPI_RECV

% S 1%

MPIE{E =\ | MPL&{E ,
F5H 5473%.) @i%15 54;5U #F5

Y N N BV
BREERT : OZERT
. A
WEOFAN

...............................
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$#k1. 2. 7 MPLISEND JE7 OV 78I%(E

o X{E/\YT7(data)ADT—FE Hidatatype TEHiL f=count{B@ D
A5 tag)ftEEFRFII 2= —FcommN DT Ydestiz b0+
AITEET S

EEMTOER

*1E/\w 77 (data) '@
count 1| es
S | = SEATA£R
datatype| | s- destA~
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MPLISEND JE7OYF I BIE(E(HRE)

_— EEDE data(*)
- integer count,datatype,dest, tag,comm, request, ierr
CALL MPI ISEND (data,count,datatype,dest, tag,
comm, request, ierr)
int MPI Isend (void* data, 1int count,
MPI Datatype datatype, 1int dest, int tag,
2% MPI Comm comm, MPI Request *request)
5184 [} AH 7
data = IN EET—2DRAWBTRLA
count 2 IN J_1E "—ADEZRDEH(OLLEDIE)
datatype |handle |IN 2ET—EDRZAT
dest 2 IN BIEHRFDODIY
tag B IN Ayt—/5
comm handle |IN OS2 =45 —4A
request | handle |OUT B (S5l F
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MPLISEND JE7OYF I BIE(E(HRE)

20

| Xe—IDAZERNIMATII LS, BROBB (count) TR
| datatypeldMPI_SENDOIR%ZS R
| 29Xy e—C %R 37=ICERTS

| requesticiZERLBEDREFHREN, MPI_WAITETEED
St T 2RI ARRICERTS

| BNV—F2 -k, BEVEOTTEFLTICTOTFLOBEER
1795

| MPI_WAITF/IEMPI_WAITALLTRIEND5E T 21829 2% T3,
dataDABZETHML TRELES LU

| MPI_ISENDC({ELAF—%I13. MPI_IRECV, MPI_RECVDESLS
TRELTHLL

| BEOTRTEMPI_WAIT, MPI_WAITALLOESSEERL THEL
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H1.2. 8 F7OVFLIRBE

o O3a=4H—AcommADTYsource’EdTAEANLEESN
f=T—42E Ndatatype CiEfEL-countf@ D25 (tag) 1= EHR %
Z{E/\wI7(data)lZZ{ET 3

S0

ZIERMTOER

I@ Z{&/\v 77 (data)
o count

&
38
%151’&“ 70 K _t,z — 81 datatype
sourcem s
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MPLIRECV JE7OVF I BFZ(E(HRE)

518

Page 121

FEEDE data(*)

integer count,datatype, source, tag, comm, request, ierr

CALL MPI IRECV (data,count,datatype, source, tag,
comm, request, ierr)

int MPI Irecv (void* data, 1int count, MPI Datatype
datatype, int source, int tag, MPI Comm comm,
MPI Request *request)

518k E | AHEA
data & |OUT |ZRET—XDEIBTIFLA
count 2 |IN ZET—ADERDHOLLEDIE)
datatype |handle | IN RET—ADFA(T
source | E#H |IN BIEFRFDSY
tag BE | IN Ayt—IBY5
comm handle | IN A2 =45 —A
request |[status |OUT | Avt—I1FHR




MPLIRECV JE7OvF JRISBE(HE)
(=0 | #ve—S0AEERBEROER (Count) TRY
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| datatypeldMPI_SENDO)IE%S IR

| 2R EMNTHIISNESLLLIE, MPI_ANY_TAG%
IHEITD

| requestidERLU - BIEDREBIFHREN, MPI_WAITH
THE{ENTT 2RI IRICERTS

| XV—Foa-lig, REBOKTEFLTICTOIFLD
WIBEHEITIS

| MPI_WAITEZIEMPI_WAITALLTRIZ0)5E T 25852
BF TS, dataORBZEAL T LS HN

| MPI_ISEND, MPI_SENDRQEBESTRELIETF—%2E
MPI_IRECVTE{EL T&LN

| BEOTTHEMPI_WAIT, MPI_WAITALLOESS %%
LTEHEWN



f18#1. 2. 9 FE7OVFVBLEEOENE

e MPI_ISEND,MPI_IRECV®D &£

Q =1

DRIRER:MPL_IRECY

=15

{8

i

MPI_ISEND: D% (S5 T

MPHEE | = I\ | MPHE(E | by warT
I\/IPIZV¥AIT s49351 || QBIE )| 54951 PN
pr I E 3 b
3 C BEEET : QRIEET ~
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fT#1. 2. 10 MPLWAIT BERTOF5EHE

o
T
]
Y

o FRIELBEFENEMNTTIDETHLENED

:

integer request, status (MPI STATUS SIZE), ierr
CALL MPI WAIT (request, status, ierr)

int MPI Wait (MPI Request *request, MPI Status *status)

518
5128 & A7

request |handle |INOUT |@{E#H%IF

status status | out Ayt—IEER

requestIZ(E, MPI_ISEND, MPI_IRECVZa—/LLTiREhf=Avt—
JlERrequestZiEET 5

status(Zl&, FORTRANTIXMPI_STATUS_SIZEDE#EZ5|, CTIE
MPI_StatusE DB EARZITET S

LB
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T81. 2. 11 MPILWAITALL &f{

HREREE

5 I OFaEhE

1D EDERPBEETORETZFLENESD

integer count, array of requests(count),
array of status(MPI STATUS SIZE,*), ilerr
call MPI WAITALL (count,array of requests,

array of status,ierr)

int MPI Waitall (int count,

MPI Request *array of requests,
MPI Status *array of status)

515
5138 e A7
count B |IN FLEDOESBIENH
array_of requests |handle | INOUT |&{EHAIFDES
KZEZ(E(count)
array_of status status |OUT | Ay E—T1EIRDES

KES(E(count)
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MPIWAITALL B#{ERTOHEEaHE

20

| array_of statusld, Fortran I3 EEBIITAE S
(count, MPI_STATUS_SIZE)

CTIEMPI_StatusDIEERRDEISIT, KEFSIE(count)

| array_of_statuslcld, array_of requestsiCiEBEh i
requestERIUIRE T, EDrequestic 9 2 B{ED T
REHENEND
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T#1. 2. 12 —W—@EFED

=15 215 et
EELPGRE MPI_SEND | MPI_RECV
JERIEAEIE | MPIISEND |MPI_IRECV |MPI_WAIT(ALL)

| MPI_SEND,MPI_ISENDOEBESTEELIBEA TS,
MPI_RECV,MPI_IRECVRDEBESTEREL TEHLLY
“I"k& immediate MDFASLF)

| MPI_ISEND, MPI_IRECVIZ, MPI_WAITTHEBIICHSEHETS
MPI_WAITALLTEEDTHERHEBTEHERL
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f1#1. 3 HKELE(E

1#1. 3. 1 SKEEEEE

| 2225 —-2ANE 70 ATITSREANE(E
oM ELENDIF VI aVEE
o AATF—20EALEICAVLShZ7O—-KF+ AN
oFFTTR<HAV'\ONBERE
O ENMRFrY A+ ahiE
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1#1. 3. 2 A5 L6

e

include "mpif.h’
parameter (numdat=100)
call MPI_INIT Cierr)

1sum1=0
do i=ist, ied
Isuml=isuml+i
enddo

call MPI_FINALIZE (ierr)
stop

end
\

call MPI_COMM_RANK (MPI_COMM_WORLD, myrank, ierr)
call MPI_COMM_SIZE (MPI_COMM_WORLD, nprocs, ierr)
ist=((numdat-1) /nprocs+1) *myrank+1

ied=((numdat-1) /nprocs+1) * (myrank+1)

cal| MPI_REDUCE (isuml, isum, 1, MPI_INTEGER, MP1_SUM,
& 0, MPI_COMM_WORLD, ierr)
if (myrank.eqg.0)write(6, %)  isum=", isum

etclO.f

TOERBEOMNELA

r oYY A
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&£TORDINtEE
RERD
1|2 24 | 25 . 51 |52 |- 174175 ;
\ ) N\ )
N
l 126127 | 14950 \I, 76 | 77 99 | 100
isum1 L3253 1575 h
950 2200
. A4 —_ - ~ % 7(_\ §~
isum | 5050 BIUUDisumlZEBIELIEMN S

BT ELS70MDisuml &




{T#1. 3. 3 MPILREDUCE W4 7>arvER

R aE ; VN —
o O3 =4S —RcommADETOLRM, FENVI7DT—
A(senddata)ZF@IELLEHAD, opTHRESNT=EEZEITLY,
fERZEE(root) TAERDZ{E/ Vw77 (recvdata) | ZH&HH
ERG
o EETAEMNEINDZEX EREBITEREZITO

GBAA—F
S5L50=root|  Su41 52772 25273

7 7S 7/
senddata 38 10 60 90
count & 96 1 41 86
datatype 5 25 3 16
op BB %
recvdata 5 call MPI REDUCE (senddata, recvdata, 3,
count & o6 & MPI INTEGER,MPI MAX,
datatype = & 0,MPI COMM WORLD, ierr)
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MPI_REDUCE(#%=& )

EEDBE senddata(*), recvdata (*)

integer count, datatype, op, root, comm, ierr
call MPI REDUCE (senddata, recvdata, count, datatype, op,
root, comm, lerr)

int MPI Reduce (void* senddata, void* recvdata, int count,

MPI Datatype datatype, MPI Op op, int root,
MPI Comm comm)

518
515 B | AdR

senddata |{£E& |IN EET—A2DTRLA
recvdata |{FE |OUT |Z{ET—ADTKFLX

(root7 At RfZ (T EKERED)

count B O|IN EET—ADERDH
datatype | handle | IN EET—2DRA(T

op handle | IN )E oAV EEDHEEI—F
root 2BH |IN rootZ7 At ADIY

comm handle | IN OZ2="45—4
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MPI_REDUCET{EA5EHE

REER R HE
MPI_MAX mA(E
MPI_MIN w®/|\iE
MPI_SUM FaH
MPI_PROD iE

MPI MAXLOC BRAEEIGIFIRING
MPI_ MINLOC w/IVEE M NSRS

MPI_ BAND EvbME
MPI BOR £
MPI BXOR PR M
MPI_LAND et
MPI LOR smiEA

MPI_LXOR PEfth A G 12 A
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BHAEONDHRE

WBHFARICENT, ERULEBLLF|NEBETHERENEGTDGELHD

l
5 NEBICRET, R MELoTHLRMEEH T LHFE, MEIEFD
EHRICEYBRNELGH>TOLAIEEMELHD

Bl (BT T /DR L T4HTE L T)

EESlalcEDBUEN ATV =ET S

1E+5 7 4 8 6| 1E+5

4 BRI ([ 2 351
dsum=a (1) +a (2) =1E5+0. 00007E5 dsumi=a (1) +a (2) =1E5+0. 00007E5=1. 0000E+5
BEYHBLTYRTT dsumi+a (3) =1E5+0. 00004E5=1. 0000E+5
=1. 0000E+5 dsum2=a (4) +a (5) =8+6=14=0. 00001E5
BI4EIZ a(3),a(4),a(5) TTREL dsum2-+a (6) =0. 00001E5+1E5=1. 0001E+5
AAT=dsumlE 1.0000E+5 dsum=dsum1+dsum?
dsum=dsum+a (6) =1. 0000E+5 + 1.0001E+5
=1. 0000E+5 + 1.0000E+5 -9 0001E+5
=2. 0000E+5
\_ — Y,

MEIEFDENTELBRERICH-T-
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f1#1. 3. 4 FEHRHR

LiEEIcSmy 3270t ALEREEFHEEEI-NMLETNIEL
Shy
| R ENYTFERENYI7ORBICERT IR, ATV ETELST
L%

(MPI-2Tl&, MPI_IN_PLACEZR\AZETHEEICLVEY)
|E*Mki@ﬁhﬂﬂwﬁmvﬁﬁrwqﬂkﬂmxg
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{$#81. 3. 5 MPILALLREDUCE V4% ¥o>av @&

o O3a=H—RcommADETOLAM, FEE/NNVIF7DT—4
(senddata)ZBIELLEMNS, opTHRESNTEEFXTTW), EREZET

senddata

count &
datatype

recvdata

count &
datatype

O+ XD Z{E/\wI7(recvdata)[ZHHhd 5

2292

60

41

3

90

2270 221
38 10
06 1

5 op 25
RKIERR

90 90

96 96

25 25

96

90

25

96

25

&

MPI COMM WORLD, ierr)

call MPI ALLREDUCE (senddata,recvdata, 3,MPI INTEGER,MPI MAX,
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MPI_LALLREDUCE( &%)

FENDE! senddata (x), recvdata (x)

integer count, datatype, op, comm, ierr

call MPI_ALLREDUCE (senddata, recvdata, count, datatype, op,
comm, ierr)

int MPI_Allreduce(void* senddata, void* recvdata, int count,
MPI Datatype datatype, MPI _Op op, MPI_Comm comm)

5%
518k B |AHEAD

senddata [ {£& | IN EET—H2DTRLA
recvdata |{£& |OUT |ZIET—FDFTLFLX
count 2ZH |IN EET—ANDEFRDHE
datatype |handle | IN EET—ADRAT

op handle | IN )O3V BEDEEED—

% Dlcomm |handle|IN e B

MPI_REDUCEDE#HEZ2 OV X(TEIET HD EHEEMICRE L
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f$#1. 3. 6 MPI.BCAST 7A—k*+Ah

o 1DDEFEFTLTOEX(root)DEE/\YT7(data) DT —R2%F32
—H—RcommAETHTOERDZIE/\YyI7(data)IZEIET S

root

data 5240 5241 5242 5243
count & A A A A
datatype 5 5 5 5

t ¢t t
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MPI_.BCAST (#%&)

BO® data (*)

integer count,datatype,root,comm, ierr
call MPI BCAST (data, count,datatype,root,comm, ierr)

int MPI Bcast(void* data, int count, MPI Datatype

datatype, int root, MPI Comm comm)

518

5128 [E | AHA

data £2 | INOUT | T—2DRIE 7KL R

count BH | IN T—ADEZRDH

datatype | handle | IN T—3ADAAT
root 2#  |IN JO—RFX ¥y AMEETOERRDSUY
comm handle | IN OS2 =45 —4

20

- datalIroot7AERATIFXEET—F, TDOMDTAOEATIERIE
TR
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f1#1. 3. 7 7077 LHFI(BFEHTF)

etcll.f

//,7 include "mpif.h’

parameter (numdat=100)
integer isum_arry(10)
call MPI_INIT (ierr)
call MPI_COMM_RANK (MPI_COMM_WORLD, myrank, ierr)
call MPI_COMM_SIZE (MPI_COMM_WORLD, nprocs, ierr)
ist=((numdat-1) /nprocs+1) *myrank+1
ied=((numdat-1) /nprocs+1) * (myrank+1)
I sum1=0
do i=ist, ied
Isuml=isuml+i
enddo
call MPI_GATHER(isum1, 1, MPI_INTEGER, isum_arry, 1,
& MPI_INTEGER, O, MPI_COMM_WORLD, ierr)
i f (myrank. eq. 0) then
I sum=0 isuml | 325 950 1575| 2200
do i=1, nprocs L ¥ 3y ¥
i sum=isum+isum_arry (i)
enddo 325
write (6, *) isum=", isum 950 |
endif 1575 lsum_arry
call MPI_FINALIZE (ierr) 2200
stop ;
\\\ end isum | 5050 /
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{$#1. 3. 8 MPLLGATHER F—%0O %Ki

OS2 =4S —RcommADNETAERADEE/\wI7(senddata) hri5,
12OFAtX(root)DZ{E/\wI7(recvdata) N Ayvt—2%EET S
o At—TUDRIE—FET, EETITOACRADITUIMNINEVIEIZZIE

INVTF7ITHEIENS
" 5220 root
senddata | 38
sendcount 96
& 5
sendtype !

291

10

1

25

2272 2273
60 90
41 86
3 16

recvdata 1| 3s 10 60 Q0

recvcount 96 1 41 86

& 5 25 3 16
recvtype

v
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call MPI_GATHER (senddata, 3, MP1_INTEGER,

recvdata, 3, MPI _INTEGER,
0, MPI_COMM_WORLD, ierr)




MPI_GATHER($&&)

EFEDHE senddata(*), recvdata (*)
integer sendcount, sendtype, recvcount, recvtype,
root, comm, ierr
call MPI GATHER (senddata, sendcount, sendtype,
recvdata, recvcount, recvtype,
root, comm, ierr)

int MPI Gather (void* senddata, 1int sendcount,
MPI Datatype sendtype, voild* recvarea,
int recvcount, MPI Datatype recvtype,
int root, MPI Comm comm)
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MPI_GATHER($&&)

5%
5184 B | AR
senddata |[{£E |IN EET—ADRAIBTFLR
sendcount | 2% | IN EET—ADEFRDHE
sendtype | handle |IN EET—ADIAT
recvdata |{FE |OUT |Z{EEEBORIBT7RFLX A
recvcount | % | IN BEROTOEANSZETIER X
recvtype | handle |IN ZEEEOT 2347 A
root 2BE |IN root7AtEAMDS5Y
comm handle |IN OS2 =45 —4

20

Y-root7ALR R ITEKEZED

L AyE—CDESIE—ET, REXTTOERDSLIANSES

ZE/N\VI7ICHRMRESND
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fF#1. 3. 9 MPLLGATHERV F—420D&EH{

e OSa=H— ’;‘lcommlﬂ@é?I:I—I:'ZO)JJ;/\“J77(senddata)7ﬁ\b
1 D2N7 AL X (root)DZ{E/\wI7(recvdata) N Ayt—IFEET

%)
o EETEIZZET—FR(recvent)EZIE/N\Y T 7D AIE (displs)ZE
EZHIENTES
2290 2291 2292
senddata 38 ﬁ 70 50
sendcount & 1 41
sendtype 3
recvdata
displs(0) = O 38 recvcount(0) =1
displs(1) = 1 1? recvcount(0) =
displs(2) = 3 60
41 recvcount(0) =
3
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MPI_GATHERV(#%=& )

BODB senddata (*), recvdata (*)
integer sendcount, sendtype, recvcount (*),
displs(*), recvtype,root, comm, 1lerr
call MPI GATHERV (senddata, sendcount, sendtype,
recvdata, recvcount, displs,
recvtype, root, comm, ierr)

int MPI Gatherv(void* senddata, int sendcount,
MPI Datatype sendtype, void* recvdata,
int *recvcount, int *displs,
MPI Datatype recvtype, 1int root,

MPI Comm comm)
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MPI_GATHERV(#z&)

5184 [} A A

senddata | & IN EET—2DEHEBETRLR

sendcount | Z&%g IN EET—HIDEFRD

sendtype | handle |IN EET—2DIAT

recvdata |1EE OouT ZEEEORIBTFLX *

recvcount | EE# IN BLR2DITOELANZETS
BERBOES A

displs 2/ |IN RIET—AEEZTIRO Hrecvdatah o)
MXHLE DERS A

recvtype | handle |IN ZEEEDT—2347 Y

root N IN root7AERADS Y

comm handle |IN Sazh—4
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1##1. 3. 10 MPLALLGATHER 270tATr—42%1H

o JZa1=4—HF(commHANETALAMDNEIE/ YT 7(senddata)h
5, 27O RADZE/ NI 7(recvdata) NE WAy E—UFEET
%

o AyE—UDRILE—ET, EEXTOERDIUIANSNIEIZE

1§’T¥£deﬂ§ﬁ%ATHER TR TTF—RETHE

38

> 5 70 > 60 5 90

- 96 % 1 - 41 % 86

7 5 7 25 7 3 7 16

0 1 2 3
38 | 10 | 60 | 90 38 | 10 | 60 ] 90| 38 ] 10|60 9 |[38 ] 10 | 60 | 90
96 | 1 | 41 | 86 96 1|41 | 86 | 96 | 1| 41 | 86 || 96 1 | 41 | 86
5| 25| 3| 16 5| 25| 3| 16 5| 25| 3| 16 5| 25 | 3| 16
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&
&

call MPI_ALLGATHER (senddata, 3, MPI _INTEGER,
recvdata, 3, MPI _INTEGER,

0, MPI_COMM_WORLD, ierr)




MPI_ALLGATHER( ¥z &)

BB senddata(*), recvdata (*)
integer sendcount, sendtype, recvcount, recvtype,
comm, lerr
call MPI ALLGATHER (senddata, sendcount, sendtype,
recvdata, recvcount, recvtype,
comm, 1lerr)

Page 147

int MPI Allgather (void* senddata, int sendcount,
MPI Datatype sendtype, voild* recvdata,
int recvcount, MPI Datatype recvtype,

MPI Comm comm)




MPI_ALLGATHER( ¥z &)

5%
518K [} AH A
senddata = IN EIEBE ORI 7FL X
sendcount | E# IN EET—ADNDEFRDE
sendtype handle |IN EIET—EDEZAT
recvdata = OUT |Z{EHEORIBRTFLA
recvcount | E# IN BROTACLRANLZETIEZDH
recvtype handle |IN ZIET—3DEAT
comm handle |IN O =45 —~4

20

MP| GATHERD#R #2770 XIZEXIET 5D EHEEMICREI L
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fF8%1. 3. 11 MPLALLGATHERV £270tATTF—4%1H

o IZa1=H—AcommHANETOLRMDEE/VwIT7(senddata)hid,
£70vADZ{E/\vI7(recvdata) N Ayt—CFEET S
o EIETEIZRIET—FEK(recvcount)&EZIE/ NI 7D LLE (displs)

EEZBIEMNTED
s
o> —>21 —5,42
senddata 5270 root A2 529
38 10 60
sendcount & 1 41
sendtype 3
recvdata
displs(0) = O 38 recvcount(0) =1 38 38
- _ 10 10 10
displs(1) = 1 recvcount(0) =2 - :
3
. . 60 60
dISP|S(2) = 3 2? rECVCOUnt(O) =3 v a7
3 3 3
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MPI_ALLGATHERV(#:&& )

BB senddata(*), recvdata (*)
integer sendcount, sendtype, recvcount (*), displs(*),
recvtype, comm, ilerr
call MPI ALLGATHERV (senddata, sendcount, sendtype,
recvdata, recvcount, displs,
recvtype, comm, 1lerr)

int MPI Allgatherv(void* senddata, 1int sendcount,
MPI Datatype sendtype, void* recvdata,
int *recvcount, int *displs,
MPI Datatype recvtype, MPI Comm comm)
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MPI_ALLGATHERV(#:&& )

513
S {[E] AH 7
senddata | = IN EEBBORIBTRLA
sendcount | ¥k IN EET—AHANDEZDHN
sendtype |handle |IN EET—ADIAT

recvdata | {EE ouT ZEMEB ORI T7FLA

recvcount | E#g ouT ZIET—2DEZDH

displs B IN ZET —H%Erecvdatah > DA R
fE(TOtERE)
recvtype |handle |IN RIET—ADAA(T

comm handle |IN OSa=4H—A
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f1##1. 3. 12 7077 LH0(KKR7OCAICEZ771IVAA)

///include 'mpif.h'

integer filedata(100),dataarea(100)
call MPI INIT (ierr)
call MPI_COMM_RANK(MPI_COMM_WORLD,myrank,ierr)
call MPI COMM SIZE (MPI COMM WORLD,nprocs,ierr)
icount=(100-1) /nprocs+1
if (myrank==0) then

open (10, file="fort.10")

read (10, *) filedata

~

etcl2.f

end if

call MPI_SCATTER(filedata, icount, MPI_ INTEGER,

& dataarea(icount*myrank+l) , icount, MPI_ INTEGER,
& 0, MPI_COMM WORLD, ierr)

isuml=0

ist=icount*myrank+l

ied=icount* (myrank+1)

do i=ist, ied
isuml=isuml+dataarea (i)

enddo

call MPI REDUCE (isuml, isum, 1,

filedata

& MPI INTEGER, MPI SUM, ¥

& 0, MPI COMM WORLD, ierr) .

if (myrank==0)

& write(6,*) 'sum="', isum dataarea
call MPI FINALIZE (ierr)

stop

paje1gsd




{$81. 3. 13 MPI.SCATTER F—&M 45 Hd

o —ODMFEEFTTALR(root)DEE/ Vv I7(senddata)hin, 3=
r—RcommiANETHDTOLADZIE/\wI7(recvdata)[ZT—3%
EETD

o FITOALAADAYVE—URIF—ETHD

senddata

sendcount &
sendtype

recvdata

recvcount &
recvtype
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|
|

oot 540 S5
38 10 60 90
96 1 41 86
5 25 3 16

| SN SN T

38 10
96 1
5 25

90

86

16




MPI_SCATTER(#&& )

BOB senddata(*), recvdata (*),
integer sendcount, sendtype, recvcount, recvtype,
root, comm, ierr
call MPI SCATTER (senddata, sendcount, sendtype,
recvdata, recvcount, recvtype,

root, comm, ilerr)

int MPI Scatter (volid* senddata, 1nt sendcount,
MPI Datatype sendtype, void* recvdata,
int recvcount, MPI Datatype recvtype,
int root, MPI Comm comm)
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MPI_SCATTER(#&& )

5%
5184 B | AR
senddata |[{E& |IN EEBEFEDTRLR A
sendcount | %t | IN FEITOARANEETIERH &
sendtype |handle |IN 3_1:.1:511;@0)%%0)7 RIALT Y
recvdata |1EE OUT |Z{ET—ED7FLA
recvcount | 2% | IN RIET—IDEFRDH
recvtype |handle |IN RIET—HADRA(T
root B IN root7AtE XM
comm handle |IN O =45 —4
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{$81. 3. 14 MPI.SCATTERV F—%MD %5 EL

FEEHIE
o —DMZEETTOEA(root)DE(E/ YT 7(senddata) i, 21—
sr—BcommANETOTALRANFZIE/\wT7(recvdata) = T—4%

EETH
o FEEXBITEET—ER(sendcount)&s/ Ny ITFRDLLE (displs)E ZE
ABHENTES
senddata 7/70 root F91 F92
displs(0) = 0 sendcount(0) =1
displs(1) = 1 10 jrsendcount(l)
displs(2) = 3 6;
41 }sendcount(Z) =
3

recvdata l I |

' 38 10 60

recvcount &
recvtype
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MPI_SCATTERV(#R& )

EEDHE senddata(*), recvdata (*)
integer sendcount (*), displs(*),
recvtype, root, comm, ierr

call MPI SCATTERV (senddata, sendcount, displs, sendtype,
recvdata, recvcount, recvtype, root,

sendtype, recvcount,

comm, 1lerr)

int MPI Scatterv(void* senddata, 1int *sendcount,
int *displs, MPI Datatype sendtype,
vold* recvdata, int recvcount,
MPI Datatype recvtype, 1int root,
MPI Comm comm)
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MPI_SCATTERV(#R& )

518
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518k [} AHH

senddata (E= IN EIEREDTRFLA A

sendcount B IN ETAERANEETHIERY *

displs B IN TRERBOEETIDHEFED
senddatah o DXL E *

sendtype handle IN EET—IDEA(T ¥

recvdata T= OouT RET—2DTEFLA

recvcount B IN RIET—HIDERDH

recvtype handle IN ZET—IADIA(T

root B IN root7OvADSY

comm handle IN i i By

s rootZ7 AL RFEITE

IREFFD




f18%1. 3. 15 MPLALLTOALL F—#%#fdi&

e O34 —HcommHADETOLAN, TNFNDEIE/NYTF
(senddata)h' o, D ETHTOELRDZ{E/\wI7(recvdata)lZ
T—R%ENET S

o BHITOELAANDAYE—IRIF—FETHS

=

senddata , —2220 521 542
011 | 021 | 031 111 | 121 | 131 211 | 221 | 231
sendcount & | [75 5 055 [ 032 112 | 122 | 132 212 | 222 | 232
sendtype
013 | 023 | 033 113 | 123 | 133 213 | 223 | 233
recvdata , l l I
011 | 111 | 211 021 | 121 | 221 031 | 131 | 231
recveount & | 70505 [ 210 022 | 122 | 222 032 | 132 | 232

recvtype
013 | 113 | 213 023 | 123 | 223 033 | 133 | 233
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MPI_ALLTOALL(#%& )

FEDHE senddata(*), recvdata (*)
integer sendcount, sendtype, recvcount, recvtype,
comm, lerr
call MPI ALLTOALL (senddata, sendcount, sendtype,
recvdata, recvcount, recvtype,
comm, lerr)

int MPI Alltoall (void* senddata, 1nt sendcount,
MPI Datatype sendtype, void* recvdata,
int recvcount, MPI Datatype recvtype,
MPI Comm comm)
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MPI_ALLTOALL(#%& )

518

=0

518k B | AL
senddata |{£&E |IN EEMREDRIRTFLA
sendcount | % | IN HETOERANEETHIERDH
sendtype |handle |IN EET—IDIAT
recvdata |{EE |OUT |ZEEEBOMEBTFLR
recvcount | B |IN BITAEANORIETHIEZRDH
recvtype | handle |IN ZIET—R2DEA4T
comm handle |IN i Ry

o EXERXYYE /T, FIEERBELTFIINSD
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{181. 3. 16 MPIALLTOALLV F—#%Eli&

FRESIE
e IIa=/—ARAcommADNETOERA, TNENDEE/\WwI7(senddata)h oD
E2THOTALRDZE/ Ny I 7(recvdata) 2T —2%HE T 5
o FEEREBITAVE—IREZEZDLIENTED
senddata S>%0 21 2292
sdispls(0) = O 01 sendcount(0) =1 11 21
sdispls(1) = 1 02 sendcount(1) =2 12 22
. 03 13 23
sdispls(2) = 3 o 12 52
05 sendcount(2) =3 15 25
06 16 26
recvdata t t ‘
rdispls(0) 01 recvcount(0) 02 04
: 11 03 05
rdispls(1) recvcount(l)
_ 31 12 06
rdispls(2) recvcount(2) 13 T4
22 15
23 24
25
26
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MPI_ALLTOALLV(#=&)

EEDHE senddata(*), recvdata (*)
integer sendcount (*),sdispls(*), sendtype,
recvcount (*),rdispls(*), recvtype,
comm, 1lerr
call MPI ALLTOALLV (senddata, sendcount, sdispls, sendtype,
recvdata, recvcount, rdispls, recvtype,

comm, ilerr)

int MPI Alltoallv (void* senddata, 1int *sendcount,
int *sdispls, MPI Datatype sendtype,
void* recvdata, int *recvcount,
int *rdispls, MPI Datatype recvtype,
MPI Comm comm)
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MPI_ALLTOALLV(#=&)

518
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5141 & A7

senddata T= IN EEEBDRABTFLA

sendcount | E# IN FIETHIEROH(TOERE)

sdispls B IN EET—FDIRFESHsenddataM > DFER I E
(ZFOtRE)

sendtype handle | IN EET—RADT—E2347

recvdata T= OuT ZEEEORIIETFLX

recvcount | E# IN ZIETHIERDOH(TOERE)

rdispls B IN RIET —AEEZ IR Hrecvdatah o DA xT
ME(TOtRE)

recvtype handle | IN ZEINVITDERDT—3534T

comm handle |IN i g Rty




{81, 4 ZOMOFHE

181. 4. 1 SHR(AX=2)

7O0+X0 || FOtX1 | FOER2
CHPLEARRIER

(nu]
M)

o221

t1
KW TMPI_BARRIE
# b [ F — 5
Kl o
— S

GRIFERFR]) =t 2—1t 1
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etcl3.f

include 'mpif.h'
parameter (numdat=100)
real*8 tl,t2,tt
call MPI INIT (ierr)
call MPI COMM RANK (MPI COMM WORLD,myrank,ierr)
call MPI COMM SIZE (MPI COMM WORLD, nprocs,ierr)
ist=((numdat-1) /nprocs+1) *myrank+1
ied=( (numdat-1) /nprocs+1) * (myrank+1)
call MPI_BARRIER (MPI_COMM WORLD,ierr)
t1=MPI_WTIME ()
1sum=0
do i=ist, ied
isum=isum+i
enddo
call MPI REDUCE (isum,isumO,1l,MPI INTEGER,
MPI_SUM,0,MPI_COMM WORLD,ierr)
call MPI_BARRIER (MPI_COMM WORLD,ierr)
t2=MPI_WTIME ()
tt=t2-tl
if (myrank.eqg.0)write(6,*) 'sum="',1isum0, ',time=", tt
call MPI FINALIZE (ierr)
stop
end




f1#1. 4. 2 MPIWTIME ZE:8KREOAIZE

« BEDHLRZINoDEERRE (MB)ZERERHTRY

T

DOUBLE PRECESION MPI WTIME ( )

double MPI Wtime (void)

SIEIE7EL
COBEMEETLI-TOERDAHDEERERFTES

o JAUSLEROEBRMZEZASIZIRBAENOILENDHD
JFoONSEERERFETHY, DRATLIZKSFEHLNHNIEZD
FrElbEEND

20
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{$8#&1. 4. 3 MPIBARRIER /)7 [EHH

3
T
2
W

o IZa=4/—A(commANETHTALATHEELS

:

integer comm, ierr
call MPI BARRIER (comm, 1ierr)

int MPI Barrier (MPI Comm comm)

518
5154 e | AdA

comm | handle |IN OS2 =4H5—4

:

e MPI BARRIERZO—/L§ BE, commIZEENDETHTOEAN
MPI_BARRIERZO—I/L 9§ 5FE THELIKREIZAD
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1#1. 5 7079371k

GNPy o~

PO O @«

FORTRAN

ZEAEDMPIFERZ I YT IV —F L Th'), 5l OREICEKEINDREO

—R(ZXETllierr) 2 EETS

RA¥IE | ¥R ENO—R &1 /=400

C

IFIASMPLEENICHES I X FIIAINF, UEOXFIF/IMLF

(BL, BHIIINTKNF

ZFEAEDBEIIRVEEL GREO—KRE:ET =8, 5|ICEREI—RIZ %
-3 rd A

23]

518457 BAlC a3 B handle Ji3, FORTRANTIIE2# A, CTIZEXNHAICSE K
L7-B%EIEETD

5| ¥4 EHBAIC 3 BT status Jld, FORTRANTIEMPLSTATUS_SIZED E$4ER 51,

CTIEMPI_StatusB DI EF%EIEET S

EIRBEMPLTHRESIEHN VA ESLLEVVGEHARL
RL =58 DB ENI—RIEMPI_SUCCESSE 43
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