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FiZ = Fl:ﬁ &@*%EE
| EEREOBEEEADDIR— AT« LI NJBRFICIE—LET,

/mnt/lustre/ap/lecture/MPI/

-- [F.C]/ practice_.1 MEFIE1
-- [F,C] / practice_2 MERIM2
-- [F,C] / practice_3 WERIMES3
-- [F,C] / practice.4 KERFIE4
-- [F,C] / practice.5 HXERIME5
-~ [F,C] / practice_.6 KERMIM6

-~ [F,C] / sample TFEAMADsampleX.f&LT
BELTL\B70I54

-- [F,C] / etc F0flt, FEAMADetcX fE
LTIBELT\WW3 70954

$od <BRIBEZIE-ULIZWLWSTa LT KNU>
$ cp -r /mnt/lustre/ap/lecture/MPI1/ .
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1. MPI#IE

| DEATUMIBIRICHITB A Y — )y S22 DEZERIE
e EHOTOTLAMTHFT—F&EYDEDITBZHICAHNDAYT—0E(E
IRVEDTARARAE
| FORTRAN, CHA5UHTHITOISLDSATSY
| R—FEUFrCEBNTWLS
o EENETNIESATSTVA2AF—-TI—XICLDT, HLIEMPIEEIRIE
TRUY—X&EOAIAIL - RITTE3
| TO0>Y0aian i AE)
o OIUSLEDMLT, T—4 - WEEDEIL, BIEOARABESTAIZID
T 1—YUNBES5EhT AnENSDD
| KB=DATYUZRZFIATIEE
o B —REFBITBZTOTSLADEITICEKD, KRERXATVUZERZFIA
EI):E A
(AN AT RXtz> 5 —dDSX-Aurora TSUBASATI(ZL, AOBA-A(L
12TByte, AOBA-S(3192TBytezE CH|FOJ&E
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MPIDE 7S HEEE

| ot EE
e MPIZO4'S LADFHMEAIR TAMER & 4TS

| —#—®iE

® ——TCITDiEE

| £E&EE
o JIL—FROTOERLHkH
DB BISIRME
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MPIT 070 S LADOEARE S

a.out@df A= (Fortran)

PROGRAM MAIN
CALL MPI_INIT(IERR)

MPI3lf 51| D it 5
CALL MPI_FINALIZE(IERR)
STOP
END

a.out@A X—(C/C++)

int main(int argc, char **argv){
MPI_Init(&argc, &argv);

MPI3If 51| @D %
MPI_Finalize();
return O;
}
KT

MPL_INITIZfS8%1.1.48 R

MPI_INIT &MPI_FINALIZEDM
UM Uz 17 S X EIHDMPLL S DX
xR

MPI_INITOMOH UZiT D T2k

R CITOTCAMNEREND

(mpirunJ~Y> RTEEITDIO

TRE. ToRITETOTREE
(4] )

AXA2TOTS L - AA 2 EED
ERHDFEITIMPL_INITZ O
5

OS5 LA TEHRIIC
MPI FINALIZEZIEU S

MPI_FINALIZEZf}#%1.1.5 R
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MPIT 070 S LADOEARE S

| JOU5LA=FBOTOCIEEES
CALL MP]_COMM_SIZE(MPI_COMM_WORLD,NPROCS,|ERR)

MPI_Comm_size(MPI_COMM_WORLD,NPROCS);

® mpirundY> RTIEEI BZTOTCRAENNPROCSI(CIRS

o JL—TORNEEERDDIGERE(CER

® MPI_COMM _WORLDIZ IO=Za=4—41 £F(EIN, BUBEDEZED =
A7

o E£MBEEFEUCIZT1=—4%ZFDOEMMETITD

| TOtRESZBD(TOCRESFONSIHED>T, TOTRE-1FT)
agicupl CALL MPI_COMM_RANK(MPI_COMM_WORLD,MYRANK,IERR)

MPI_Comm_rank (MPI_COMM_WORLD,MYRANK);

e HIOUXESHMYRANKITIERS
o TTOLRTBESIL [Z>U] EBMHIEIND
o BFEDTOTRXTOMMUIBZEITI BIGEINE (C{FEA

MPI_COMM_SIZEIXfI#k1.1.78 M MPI_COMM_RANK 3f1#k1.1.c8H
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2INAIL - FE TN R

| MPIZTOOS LD INAIL

mpinfort [AT>3>] V-XIT7A1)L4&

X AT 3> (dnfort& [EIER.

mpincc [AT>3>] V—-XRI71IL%

X AT 3> (FnccE Bk,

| MPIT OO S ADET

mpirun -np [#MPIZJOTCXA#] O—REZ1—-)L4E
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EIT AT UT MM

| 32mpi 16smpdD>3T%&32) — R(32VE) TEITI DEDR T VUT MMl

#1/bin/bash NQSVAT S 3 > (#PBSTIEE)
-q Fa1—a=EE (WA
#PBS -q sxs --venode {ERAVEHZEIEE (%A)
#PBS --venode 32 -1 BFaRFE(hh:mm:ss)DEE (58 < HESR)
#PBS -l elapstim_req=20:00:00 -N TaJ)azrisE (ER)
#PBS —N Test_Job -V (Rf7932TD/ — RICHUT)RIBEHERET D

export VE_OMP_NUM_THREADS=16

cd $PBS_O_WORKDIR “\ RFROTOERBIY DALY FRERETS
_ AOBA-AQRKXIES.
mpirun -np 32 ./a.out AOBA-SOEKIZ 16,

$PBS_O_ WORKDIR: 37 A9V 7b&qsubLEF 1L M)

SHMR(E https://www.ss.cc.tohoku.ac.jp/sscc/wp-content/uploads/pdf/t 7> X5 AAOBA-SOFIREL.pdf =S8
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SX-Aurora TSUBASAD=3 705X

® SX-Aurora TSUBASAD=>3 5 X

AREE | Y70274 | %2-% | VER EATRAEOK) BAEB R AEUHAX
B/ BAfE
;H AOBA-A sxt 1 1VE 1655/ 1558 48GB
AOBA-S sisf [ 1 1VE 165,/ 165 96GB
38 AOBA-A x 1 1VE 7285M/720M | 48GBXVEM
2~256 | BVEMITHER
AOBA-S sxs 1~2048 | BVERITHR 9BGBHVER

==/,

1VE

XEITHREIC DT
SVEE[ CHE{R : SVEEI CEHEERENMEREIND 2D, MDOUITIT XA NEVHZHRAURWT

KiTINDIES, HEREOESDEHDRLN.

: IVEER CETRERMERSND.

SHM(E https://www.ss.cc.tohoku.ac.jp/sscc/wp-content/uploads/pdf/H 7> X5 AAOBA-SOFIFEL.pdf =S8
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MPI~f

7= I\Fl(Hello World)

ERTOT S I
samplel.f samplel.c
program samplel #include <stdio.h>
write(6,*) "Hello World" int main(){
stop printf("Hello World¥n");
end return O;
}
MPIZOJ S A
sample?.f sample?.c

program sample2

include ‘mpif.h‘e++@
integer ierr,myrank,nprocs
call MP1_INIT(ierr)s*+@

call MPI_COMM_SIZE(MPI_COMM_WORLD,nprocs,ierr)

call MPI_COMM_RANK(MPI_COMM_WORLD,myrank,ierr)
write(6,*) “Hello World My rank=",myrank,“(”,nprocs,“processes)”
call MP1_FINALIZE(ierr)s++@

#include <stdio.h>

#include <mpi.h>e«@

int main(int argc, char **argv){
int ierr,myrank,nprocs;
ierr = MPI_Init(&argc, &argv);*++@
ierr = MPI_Comm_size(MPI_COMM_WORLD,&nprocs);
ierr = MPI_Comm_rank(MPl_COMM_WORLD,&myrank);
printf("Hello World My rank=%d,( %d processes)¥n",

myrank,nprocs);

ierr = MPI_Finalize();***®@

stop
end
N —_ ) —
MPIZ 00 S LADELT
$ mpirun -np 4 ./a.oute*-@
Hello World My rank= 3( 4 processes)
Hello World My rank= 2 ( 4 processes)
Hello World My rank= 0( 4 processes)
Hello World My rank= 1( 4 processes)

return O;

OMPIDA > )L—RI7A)L&EIBET D
@MPIDOHIEA{E(MPI_INIT)
@MPID#E T15(MPI_FINALIZE)
@4TOTRTET
[Hello World] &S5>S, 7O ENH4EIH S
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MPIZ OO0 S LADENME

2270 7271 2292 7273
AR B MPL_INIT
4 N N N -
write(6,*)”Hello write(6,*) "Hello write(6,*) “Hello write(6,*) “Hello
World”,myrank World”,myrank World”,myrank World”,myrank
o N N J
e T/ e MPI_FINALIZE
U / —

@ mpirundY > RZEIT(-npH T AT a>oTOtXE34)
@ S >20007 Ot X ERK

® MPI_INITZcallg 3l T>5>271,2,30T7 Ot ANER

@ &=5>27T [write(6,*)"Hello World” myrank] HY3E4T

® HHTBEEITA =T TRED(SIESIETIIIRWN)
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2. HEEMEL

| (1-1)P.14 7O I(sample2.fE U< (dsample2.c)%
d>2)\A)L, ETLTLIEEL

J (1-2)P.14 OMPIZO S Ls [Hello World ] DiER%ES>
D0DHNMHENTBDEDICEZTHI T IZEL)
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EEflEEl-1 (practice 1)

| P.14DY—XT 7 A )L(sample2.f/sample2.c)zTIE—L, O>/{AJL -
EiTLuTL<EZEWn

IRE o] &
Fortan C
ERT1L M) F/practice_1 C/practice_1
#ER/—A7714) practice1.f practice1.c Wk A=
(sample2.f2aE—) (sample2.c2aE—)
377710 run.sh TOEFIIRA

o FIED : FEFT L OUKNUZBHL T, J7M)lZdE—-LTLIZEN,
$ cd MPI/[F] or [C]/practice_1
[FIDIBE : $ cp ../sample/sample2.f practicel.f
[CIDBZE : $ cp ../sample/sample2.c practicel.c

e FIED : O /)\AILLTL TN,
[F]DIBES : $ mpinfort practicel.f
[C]DIBES : $ mpincc practicel.c

Page 17



mEamEEl-1 (practice_1)DD&E

o FE® : RITRIVUT hatERUET.

$ cat run.sh

#!/bin/bash

#PBS -q sxs

#PBS --venode 1

#PBS -N practice_pl
cd $PBS_O_WORKDIR
mpirun -np 16 ./a.out

® FlE® : >3 &HALET.

$ qsub run.sh

® FIEG® : RITHRZHERLET.

==

VE/— R : 1

MPIZ Ot X%#4 : 16
3TUS R :sxs

=374 : practice_pl
ETT7LOK) AL o
Lo KU

practice_p1.oXXXX(XXXX(C(FZUOITAKRIDMWADZEI)ELT

NS NE9.

$ cat practice_p1.0XXXX
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EEfbEE1-2  (practice 1)

| EBMEL-1TE>EMPIT O S A [Hello World ] OfER%E=S> 20D
HFMENTBRLDICEST]ITLZEL)

IHE FOE ] %
Fortan C
EET1LIN) F/practice_1 C/practice_1
ER/)—A771) practice1-2.f practice1-2.c Rk D=
37771l run.sh TDEFIRA

® FlED : I TY-XRIT7AILZREL TSN,
[FID%S : $ vi practicel-2.f
[C]DIZE& : $ vi practicel-2.c
(VISN DI« A THERBWEEA)
XIRR—=(CTOTSLAREDE> M HDET.
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X4

EafmEEl1-2  (practice_1)

=1
LAFD DEPDZIBH T ITZEL).
(P.13Z&E(CLTLIEELY)
Fortrani®38J'095 A :
program samplel_2 - > MPIDOA>O)L—RI7A)LZIEE
integer ierr,myrank,nprocs > MPIOZIERE
_ _ _ _ & > JOUSLETROTOCXEOEE
<« > JOCRESOEUS

7
V

if( ) write(6,*) "Hello World",myrank <=

stop
end .
V4

IFX T, BoEENS >0 THIEE(ICH
Hh=EITSIELDICUFET.

/

MPID#& Y
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HEEgmbigEl-2  (practice_1) DDO&E

e FIEQ : O /)\AILZEITUETY.
[FIDIBS : $ mpinfort practicel-2.f
[C]DIZEE : $ mpincc practicel-2.c

e FIEQ : a3 T=EIALET.
$ qsub run.sh

® FE@ : EITHER=EMIELUEXI. fER(Epractice_pl.oXXXX(XXXXICZ
(FUOTRAKIDRADFET)ELUTIRINEINZEK T
$ cat practice_p1l.0XXXX
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“A T 020 = ADOMPIE

| 1751000006 0177 kebD(FERETTOT S L)

sample3. f sample3.c
program sample3 #include <stdio.h>
parameter(n=1000) int main()
integer isum {
int n=1000;

isum=0

doi=1,n /’ ﬁ"ﬁ*ﬂ%‘l‘% intisum;
isum=isum-+i \ isum=0:

enddo for(inti=1; i<=n ; ++i){
write(6,*) "Total = ",isum N isum+=i;
stop \ }
end ~N FEEBEHH —— > printf("Total = %d¥n",isum);
return O;
}

Page 22



AT 070 5 IADOMPI{E

| ZXTO035L0EBAA-2

o MHETEEPD(E, DOIL—TEBUL (Ffor)L—T
o MERHENZ, writeXEL < (FprintfX
- =D 1OZ0

i=1~1000
DFNZHLD

~_

o SLIBRFRN'—FBARZUL\DOIL—TE UL (Efor
L= SNIRDS — 5y b

fEsR )
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/\ f
el

/75 IN\OMPI4L,

| 49EDONEA A

i=1,250
THI=ZHID

1=251,500
THI=ZHLD

i=501,750
THI=ZHLD

i=751,1000
THIZHLD

fasRt

1I=1,1000FX CTOM7ZHL DI (T,

i= 1, 250F TOM=ZHEDUIE
i=251, 500X CTOH]ZHELDULIE
iI=501, 750F COF=ZHE DU
iI=751,1000F C D= HLDULIE

CHEITDZEMNTED.
U BIRAE].
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WA 00> ADMPIE
| ISR D A X —(453E])

RN 5340 5341 5342 5343 S8
i=1 i=251 i=501 i=751
o = -~ -~ =D DETE
=250 i=500 i=750 i=1000

. -
1cl)ooa>ifu RIS Sl

e DE|ZF, £RENMEIBETOCRESTKRDD
o EEHIIBDAE
fEERH o ERENZ, 1T7OTCRDH
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/\ f
el

/75 IN\OMPI4L,

| #Elo5% (n=10000D54&
o MARDRHA

® EdkebA

((n-1)/nprocs+1)* myrank+1

((n-1)/nprocs+1)*(myrank+1)

8L, £28#EInprocs, B O0AES[Imyrank
AL, nHhAoOCRETEDINDICLEZRRELTND

FAEH

nprocs=4 I8 )R #2
myrank=0 250
myrank=1 251 500
myrank=2 501 750
myrank=3 751 1000
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3. EAME2 (practice_2)

| 175 10000#F1% 858 L TMPIISI TRITFL, EBIHMESRS
S OMBHEALTL IEE

¢ >N JOUSLADRNUEITRDESD

MPID #IRA{L A
W

T0tZ2HEATOERADSVES DG
]

FERDIBRERRZERDS
.

BAMRECOEEZS
BAMERDHBHI—TDRIT

-

oMo

1
MPID#E T {LALEE
[ ]

h 4
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Eefbiga2 (practice_ 2) DD

IHE PO U
Fortan C
ERT1L 7B F/practice_2 C/practice_2
ER/—A771)V practice2.f practice2.c Wk DE
377710 run.sh TDNEFIRA

® FIED : fEEFT LU MNUZERBEIL TS ZEU).
$ cd MPI/[F] or [C]/practice_2

® FlEQ@ : I« TY—-RI7AI)V=ERELTLIEEL. Y=-RT7A
JUIF 5« L2 kY practice_2/ ([CAHEUTUWET.
[FIDBS : $ vi practice2.f
[C]DIEE : $ vi practice2.c
XRR—=2(CTOT S LIREDE> MRHDET.
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Eefbiga2 (practice_ 2) DD

>k
LAFD DEPDZIBH T IZEL).

FortranlB82’00 3 A :
program sample2
include 'mpif.h'
integer ierr,myrank,nprocs,ist,ied
parameter(n=1000)
integer isum
call MPI_INIT (ierr)
call MPI_COMM_SIZE(MPI_COMM_WORLD,nprocs,ierr)
call MPI_COMM_RANK(MPI_COMM_WORLD,myrank,ierr) _ =] A o
L Y > BEOERZE AN TS0

ist=

o — > REDFEREANTZE
isum=

do i=ist,ied

isum=isum-+i

enddo

write(6,6000) myrank,isum
6000 format("Total of Rank:",i2,i10)

call MPI_FINALIZE(ierr)

stop

end

Page 29



Eefbiga2 (practice_ 2) DD

® FIEQ : O /)\AILZEITUET.
[F1DI%E : $ mpinfort practice2.f
[C]DIZE : $ mpincc practice2.c

® FlE® : 3 TZIKAUET.
$ qsub run.sh

® FlE® : EiTHER =R UFI. FhER(Epractice_p2.oXXXX(XXXXIZ
(FUOTRABRIDARADET)ELUTIRINSINE T
$ cat practice_p2.0XXXX
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MPI5— & #R1X

|%7Dt1@ﬁﬁbt7DﬁEAt%ié
o ZTOCXRFMIIUEATIERZEITD
o MDTOCRDFT—HZBEE7ITRAT B EFAA
O j}:@@iﬁ(:&Dfm@thZODF—Q%TUJQZ@“%Zc‘:D“
HlBe
| MPI SEND/MPI_RECV
e [EIHARYD1 X 138(E
e BEDTOCRABTT —YDEREZITD. T —HFiENTT
9 D FE CAULIE (I

Page 31



MPI_SEND/MPI_RECV

=270 0 DECH|D—EEID Z =S >0 1 NFRX

5290 : 591

B3 &

e e e R - =

MPI_SEND i | MPI_RECV | BLXMNTT T 9D

BRI | FTmmET
Y | U

____________________________________________________________________
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MPI_SEND/MPI_RECV

sampled .t

sampled.c

program sample4
include 'mpif.h’
integer nprocs,myrank,itag,ierr
integer status(MPl_STATUS_SIZE)
real work(10)
call MPL_INIT (ierr)
call MPI_COMM_SIZE(MPI_COMM_WORLD,nprocs,ierr)
call MPI_COMM_RANK(MPI_COMM_WORLD,myrank,ierr)
itag=1
work=0.0
if(myrank.eq.0) then
doi=1,10
work(i)=float(i)
enddo
call MPI_SEND
& (work(4),3,MPI_REAL,1,itag,MPI_COMM_WORLD,jierr)
else if(myrank.eq.1) then
call MPI_RECV
& (work(4),3,MPI_REAL,0,itag,MPI_COMM_WORLD,

#include <stdio.h>
#include <mpi.h>
int main(int argc, char **argv){
int ierr,myrank,nprocs,itag;
MPI_Status status;
float work[10];
ierr = MPI_Init(&argc, &argv);
ierr = MPI_Comm_size(MPI_COMM_WORLD,&nprocs);
ierr = MPI_Comm_rank(MPl_COMM_WORLD,&myrank);
itag=1,
for(int i=0;i<10;++i) work]i]=(float)0;
if(myrank==0){
for(int i=1;i<=10;++i){
work[i-1]=(float)i;
}
MPI_Send
(&work[3],3,MPI_FLOAT,1,itag,MPI_COMM_WORLD);
}else if(myrank==1){
MPI_Recv

+ status,ierr) (&work[3],3,MPI_FLOAT,0,itag,MPI_COMM_WORLD,&status);
write(6,*) work for(int i=0;i<10;++i) printf("%f ",work([i]);
endif printf("¥n");
call MP1_FINALIZE(ierr) }
stop ierr = MPI_Finalize();
end return O;
}
MPI_SENDOB#lli3(18&k1.2.4 MPI_RECVOE#llIS(18&k1.2.7
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4. EZEMIFES3 (practice_3)

\

| EBME20T 0TS LDES > IDESHIZE S > J0(CESD
T, #WF=EstELE AL TS IEE0

 Jl = D RS IE LV Y

5>771,2,3(0U%1)
Fortran : C:
call MPI_SEND(isum,1,MPI_INTEGER,O, MPI1_Send
& itag,MPI_COMM_WORLD,ierr) (&isum,1,MPI_INT,0,itag,MPI_COMM_WORLD);
=270
Fortran : C:
call MPI_RECV(isum2,1,MPI_INTEGER,1, MPI_Recv
& itag,MPI_COMM_WORLD,status,ierr) (&isum2,1,MPI_INT,1,itag, MPI_COMM_WORLD,&status);
call MPI_RECV(isum2,1,MPI_INTEGER,2, MPI_Recv
& itag,MPI_COMM_WORLD,status,ierr) (&isum2,1,MPI_INT,2,itag, MPI_COMM_WORLD,&status);
call MPI_RECV(isum2,1,MPI_INTEGER,3, MPI_Recv
& itag, MPI_COMM_WORLD,status,ierr) (&isum2,1,MPI_INT,3,itag, MPI_COMM_WORLD,&status);

XISUMTRIEITDESV0DEDHIN EESTNTLED
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MRS (practice_3) DD
IHH pop -} Tk
Fortan C

fEET 1L VM) F/practice_3 C/practice_3

{ER/—A7704)  practice3.f practice3.c WRE VR

37771 run.sh TOFEFIZA
® FED : EEFT s LU MNUZBEIL T EE0).

$ cd MPI/[F] or [C]/practice_3

@ FEQ : T4 FTY—XXT7AI)L=ZmELTLLIZE. HEREED[E

EHELTY—RIT7AMIVZRABLTWEY. CEEMERSNIZES

B2 DEIEZEH UV
E—-UTERLTIIZEN

[FIDIZ& : $ vi practice3.f
[CIDBE : $ vi practice3.c
XIRR—=2(CTOT S LREDE> MY DFET .

al&, practice 2/mBYV—XT71)L%Z]
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4, EZMEES (practice_3)DDO&

E> &
S
\ hvi | P4 = — =
VN DEfD=EIRDHTLZ=L). (P34ZEZE(CLTLLTIEEWY)
FortraniEB2J O35 A :

program example3
include 'mpif.h’
integer ierr,myrank,nprocs,ist,ied,itag
integer status(MPI_STATUS_SIZE)
parameter(n=1000)
integer isum,isum?2
call MPI_INIT ierr)
call MPI_COMM_SIZE(MPI_COMM_WORLD,nprocs,ierr)
call MPI_COMM_RANK(MPI_COMM_WORLD,myrank,ierr)
ist=((n-1)/nprocs+1)*myrank+1
ied=((n-1)/nprocs+1)*(myrank+1)

isum=0

enddo " _
. - > SO THNE, S
et ) > O0ITHELET.

else

call ( _ _

N = ) <« > 5200, Z>01~3m
isum=isum-+isum2 — — =

S ) 557 -SEBELET.
isum=isum-+isum2
call (

« ) ferlzb D UET.
iIsum=isum-+isum?2
write(6,6000) <«

6000 format("Total Sum =",i10)

endif
call MPI_FINALIZE(ierr)
stop

end
Page 36



4. EZMIRE3 (practice_3)DDO=E

e FIER : O>/)\AI)L=ZETUFETY.
[FIDIZSE : $ mpinfort practice3.f
[C]DIZEE : $ mpincc practice3.c

® FlE® : 3 TZIKAUET.
$ qsub run.sh

® FE® : EITHERZWERULET. fhR(Epractice_p3.oXXXX(XXXXICZ
(FUOLTRAKNIDRAADET)EUTHRINESNZET.

$ cat practice_p3.0XXXX
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MPIERE(E

| B30 SRCIZ 125 —F%FOETOEX(CH U TREIICEEZ
175

| Fe@RCIZ2=5—5%2FOTOCRMTT —92HEITD

BENRETOCRADT—7Z2RACIZ1 =5 —9%ZFOETOTCANEET D

CALL MPI_BCAST(DATA,N,MPI_REAL,0,MP|_COMM_WORLD,IERR)

MPI_Bcast(DATA,N,MPI_FLOAT,0,MPI_COMM_WORLD);

NAEIDEEIELST — F Z4A&IN T DDATAZ S >0 hSix(s
1=31=-4—%MPI_COMM_WORLDZ#H DT O XR(TXEFEETND
MPI_BCASTIC L2 BENIEN Fta =D RTICRHRUIEN A (BEICSMT 2T 0Ot
ADRENHZRIAD)

Y V V

MPI_BCASTE#lI3 {188 1.3.6
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MPI_REDUCE

| BUOZ 21245 —5%FOTOCXBTHE, &KX,
IPIREDEEZITLY, %:nt%’iﬁ%thX(c_L@'

sampleb.f sampleb.c
program sample5 #include <stdio.h>
include 'mpif.h’ #include <mpi.h>
integer myrank,nprocs,isum,ierr int main(int argc, char **argv){
call MPI_INIT (ierr) int ierr,myrank,nprocs,isum;
call MPI_COMM_SIZE(MPI_COMM_WORLD,nprocs,ierr) ierr = MPI_Init(&argc, &argv);
call MPI_COMM_RANK(MPI_COMM_WORLD,myrank,ierr) ierr = MP1_Comm_size(MPI_COMM_WORLD,&nprocs);
call MPI_REDUCE(myrank,isum,1,MP|_INTEGER,MPI_SUM,0, ierr = MPI_Comm_rank(MPI_COMM_WORLD,&myrank);
+ MPI_COMM_WORLD,ierr) MPI_Reduce (&myrank,&isum,1,MPI_INT,MPI_SUM
if(myrank.eq.0) write(6,*)"Result = ",isum ,0,MPI_COMM_WORLD);
call MPI_FINALIZE(ierr) if(myrank==0) printf("Result = %d¥n",isum);
stop ierr = MPI_Finalize();
end return O;
}

1=31=45—%MPI_COMM_WORLDZFDOITOTRDS > IBEBDETZ S > J0CEST L THNTS

$ mpirun -np 4 ./a.out
Result = 6

MPI_REDUCE (D E¥ il {48%1.3.3
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MPI_SCATTER

| U245 —4%FOTOCIAOKRERIOTCIDEE/ v T 7
o, £TOTCRADRME/I\Y IT7 ([CAYvE—27IXETS.
| &70CRANDAYE-RIE—ETHD.

fR 70t

call MPI_SCATTER(senddata,icount,MPIl_INTEGER,
recvdata(icount*myrank+1),icount,MPI_INTEGER,

&
& 0,MP|_COMM_WORLD,ierr)

MPI_Scatter(senddata,icount,MPI_INT,
recvdatalicount*myrank],icount,MPI_INT,0,MPI_COMM_WORLD);

> XE/N\w I 7 ERME/\W T 7 (IAXATY LDOERDMNSG D TIERSIRVN(MPIL.0LHR)
> ZTO0CAANDAYVE—EN—TFETRUVLNSE(EMPI_SCATTERVEZ{ERA T 3.

MPI_SCATTERME¥#lli3{18%1.3.13 MPI_SCATTERVO E¥#lli3 18R 1.3.14
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MPI_GATHER

BCI=1=45—4A%F D200 E/\v I7Hhs, KFJTO
ZADZE)\Y T 7 [CAVTZ—ZHIXET D.
| 70Xy —RIE—ETSHS.

MPI_Gather(senddata[icount*myrank],icount,MPI_INT,
recvdata,icount,MPI_INT,0,MPI_COMM_WORLD);

call MPI_GATHER(senddata(icount*myrank+1),icount,MPI_INTEGER,
& recvdata,icount,MPI_INTEGER,
& 0,MPI_COMM_WORLD,ierr)

> KB\ I 7 ERE/\Y T 7 (EAETD LEDERD NG D TIFIRSTRUN(MPIL.0LER)
> BITOCAANDAYVEZ—EN—FETRUVLNSE(EMPI._GATHERVE{FER Y 3.

MPI_GATHEROE£#MlIS {181.3.8 MPI_GATHERVOE¥#lIS f1881.3.9
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5. E&MEE4 (practice_4)
| EBMEIOTOTSLAT, &SI DEFDF1%ZMPI_REDUCEZER L
t5>'OL$Jbt':uﬁmﬁbﬁi%ﬁbbt<rém
IHH R %
Fortan C

EET«L M) F/practice_4 C/practice_4

{EA/)—A7714) practice4.f practice4.c WK DR

2377710 run.sh TDEFIRA

® FIED : fFEa LU MUZEBHLTSIZE.
$ cd MPI/[F] or [C]/practice_4

@ FlEQ : T4 TY-RI7AIZRELTLZEL). HERIRE3DLIEH &
LCY—-XRT7A)ILZAEUTCVWEYT. CHEMERSNCEZME3IDLER
EARUZVWNEE(E, practice 3/WBY—XTJ7)L=JE— U TERLTLEZ
=L\,

[FIDI=& : $ vi practice4.f
[CIDIZE @ $ vi practiced.c
XIRR—Z(CTOT S LREDE> MRBDFET.
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5. EZSME4 (practice_4) DD

UMD DEBD ZEIBHTLIZEN,

FortraniE82'0935 A :
program example4
include 'mpif.h’
integer ierr,myrank,nprocs,ist,ied
parameter(n=1000)
integer isum,isumz2
call MPI_INIT (ierr)

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

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

isum=0
do i=ist,ied
isum=isum-+i
enddo
call MPI_REDUCE(| |, ! .MPI_INTEGER,
& MPI_COMM_WORLD,ierr)
if( ) write(6,6000) isum2 ) 2.

6000 format("Total Sum = ",i10)
call MP1_FINALIZE(ierr)
stop
end

KET—SFDF RLX
FET—HFDV7 RL X
KET—HFDERE

A0S 3> EEOME ] — R
root 7Ot ADS> 7

SO0 ESHEREENSED
KDICULFET.
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. JEEMEE4 (practice_4) DDOE

® FIEQ : O /)\AILZEITUET.
[F1DI%E : $ mpinfort practice4.f
[C]DIZE : $ mpincc practiced.c

® FlE® : 3 TZIKAUET.
$ qsub run.sh

® FE® : EITHERZWERULET. fhR(Epractice_p4.oXXXX(XXXXICZ
(FUOITRAKNIDRAADET)EUTHRINESNZET.

$ cat practice_p4.0XXXX
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6. MPIO0S=>7

BIEDOFRLE
v ROwW D

IO EUN

J7A4ILDATRTS]

MPI+OpenMP®D/\1 T Uw RZEfT
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55 =5 <l

| HRDIL—TXCEFNDEINDRZFENi+110-10D15

&, W—TZDEUIRKCTEZIERZES
zmﬂﬁ Fortran : C:

do i=1, 100 for (i=1;i<=100;++1i) {
b(i)=a(i)-a(i-1) b[i]=a[i]-a[i-1];
enddo }

it 51 hi N

Fa+20 (/ | 25 \ “

At \ P 25 /f% | s0 “\

JOoez 2 \ : 50 ! ;/1

75
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MBI ENRFD X W 7 — 3R

MPThR

Fortran :

B RO E

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

C:

ILF = myrank-1

iRT = myrank+1\i XERZEHEHFDIFE

if (myrank.ne.0) then
call mpi_recv(a(ist-1),1,MPI_REALS8,ILF1, &
MPI_COMM_WORLD,status,ierr)
endif
do i=ist, ied
b(i) = a(i) — a(i-1)
enddo
if (myrank.ne.nprocs-1) then
call mpi_send(a(ied),1,MPI_REALS,IRT,1, &
MPI_COMM_WORLD,ierr)
endif

L

= ist=(int)((n-1)/nprocs+1)*myrank+1;

ied=(int)((n-1)/nprocs+1)*(myrank+1);
ILF = myrank-1;
IRT = myrank+1;
if (myrank!=0) {
MPI1_Recv(a[ist-1],1,MPI_DOUBLE,iLF 1, &
MPI_COMM_WORLD,status)
}
for(int i=ist;i<=ied;++i){
b[i] = a[i] — a[i-1]
}
if (myrank!=nprocs-1) {
MPI_Send (afied],1,MPI_DOUBLE,iRT,1, &
MPI_COMM_WORLD)
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Sw ROwv D

Fortran :

if(myrank.eq.0) then
call MPI_Recv(rdata,1,MPIl_REAL,1,
+ itag,MPl_COMM_WORLD,status,ierr)
else if(myrank.eq.1) then
call MPI_Recv(rdata,1,MPIl_REAL,O,
+ itag,MPl_COMM_WORLD,status,ierr)
endif
if(myrank.eq.0) then
call MPI_Send(sdata,1,MPI_REAL,1,
+ itag, MPI_COMM_WORLD,ierr)
else if(myrank.eq.l) then
call MPI_Send(sdata,1,MPI_REAL,O,
+ itag, MPI_COMM_WORLD,ierr)
endif

if(myrank==0) {
MPI_Recv(rdata,1,MPI_FLOAT,1,
itag,MPI_COMM_WORLD,status);
telse if(myrank==1) {
MPI_Recv(rdata,1,MPI_FLOAT,O,
itag,MPI_COMM_WORLD,status);
}
if(myrank==0) {
MPI_Send(sdata,1,MPl_FLOAT,1,
itag, MPI_COMM_WORLD);
telse if(myrank==1) {
MPI_Send(sdata,1,MPI_REAL,O,
itag,MPI_COMM_WORLD);

}

« I /JOtiszlb*ﬂH#(:MPI _RECV([RIEARY 1 ¥ 118E) =T D
TENTTHEI, FHEIRRELERS.
. L_ODCJ:')TM%BMM%‘:T‘J ROw DI EWD.
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—_ \ “w
TV R

W 7J

MPI_RECV

MP1_SEND

2240

v ROV 2oDEEAEE UTIE, UTHARETSNS
@ MPI_RECV&EMPI _SEND®DIE UWLWIFEONM UNBR (C{E1E
@ IJFEREARY(CMPI _IRECVEMPI ISENDICEERX B

=270

MPI_RECV

MPI_SEND

X

5241
MPI_RECV

MPI_SEND

\/\/Lé

>>271
MPI_SEND

MPI_RECV

@

XTZ200&ES2T105E
Kf(CMPI_RECVZEITI D&
T—IMXETNDDZERFD
MRETIEF > TCTUFED.

=570
MPI_IRECV

MPI_ISEND

MPI_WAIT

—>5>71
MP1_IRECV

MPI_ISEND

MPI_WAIT
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W Z2MDEhED

v R

Fortran :

if(myrank.eq.0) then
call MPI_Recv(rdata,1,MPIl_REAL,1,
+ itag, MPI_COMM_WORLD,status,ierr)
else if(myrank.eq.1) then
call MPI_Send(sdata,1,MPI_REAL,O,
+ itag, MPI_COMM_WORLD,ierr)
endif
if(myrank.eq.0) then
call MPI_Send(sdata,1,MPI_REAL,1,
+ itag, MPI_COMM_WORLD,ierr)
else if(myrank.eq.1) then
call MPI_Recv(rdata,1,MPIl_REAL,O,
+ itag, MPI_COMM_WORLD,status,ierr)
endif

if(myrank==0) {
MPI_Recv(rdata,1,MPI_FLOAT,1,
itag, MPI_COMM_WORLD,status);
telse if(myrank==1) {
MPI_Send(sdata,1,MPI_FLOAT,O,
itag, MPI_COMM_WORLD);
}

if(myrank==0) {
MPI_Send(sdata,1,MPI_FLOAT,1,
itag,MPI_COMM_WORLD);
telse if(myrank==1) {
MPI_Recv(rdata,1,MPI_FLOAT,O,
itag, MPI_COMM_WORLD,status);

® MPI_SEND&MPI_RECVAX (CTRD KD (U UNEF =25
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W Z2JMD[EhEEQR

v R

Fortran :

if(myrank.eq.0) then

call MPI_IRecv(rdata,1,MPIl_REAL,1,
+ itag,MPI_COMM_WORLD,ireql,ierr)
else if(myrank.eq.1) then

call MPI_IRecv(rdata,1,MPIl_REAL,O,
+ itag,MPI_COMM_WORLD,ireql,ierr)
endif

if(myrank.eq.0) then

call MPI_ISend(sdata,1,MPI_REAL,1,
+ itag,MPI_COMM_WORLD,ireqg2,ierr)
else if(myrank.eq.l) then

call MPI_ISend(sdata,1,MPI_REAL,O,
+ itag,MPI_COMM_WORLD,ireqg2,ierr)
endif

call MPI_WAIT(ireql,status,ierr)

call MPI_WAIT(ireq2,status,ierr)

if(myrank==0) {
MPI_Irecv(rdata,1,MPIl_FLOAT,1,
itag, MPI_COMM_WORLD.,ireql);
telse if(myrank==1) {
MPI_Irecv(rdata,1,MPIl_FLOAT,O,
itag, MPI_COMM_WORLD.,ireql);
}
if(myrank==0) {
MPI _Isend(sdata,1,MPIl_FLOAT,1,
itag, MPI_COMM_WORLD.,ireq2);
telse if(myrank==1) {
MPI _Isend(sdata,1,MPIl_FLOAT,0,
itag, MPI_COMM_WORLD.,ireq2);
}

MPI_Wait(iregl,status)
MPI_Wait(ireg2,status)

® 3EFIHAZIDMPI_ISEND&MPI_IRECVICEE#Z D

MPLISENDO)B¥#lli3{38%1.2.9

MPLIRECVOE¥#lli3{18%1.2.10

MPLWAITOE IS (48R1.2.12
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Bc5 aDfE ]\
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ia/ N A —

Fortran :

A+ X0

> (Wig)

JAatX1

real(8)::a(100)
doi=1,25

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

real(8)::a(100)
do i=26,50

C:C+a(i)*b(i)
enddo

real(8)::a(25)

do i=1,25
c=c+a(i)*b(i)

enddo

real(8)::a(25)

do i=1,25
c=c+a(i)*b(i)

enddo

A+ X0

JAatX1

JatX2

70+ X3

real(8)::a(100)
do i=51,75

C:C+a(i)*b(i)
enddo

real(8)::a(100)
do i=76,100

C:C+a(i)*b(i)
enddo

~~

real(8)::a(25)

doi=1,25
c=c+a(i)*b(i)

enddo

real(8)::a(25)

doi=1,25
c=c*a(i)*b(i)

enddo

JOtX2

pinl o &

double a[100]
for(i=0;i<25;++i){
c=c+a[i]*bl[i]

}

double a[100]
for(i=25;i<50;++i){
c=c+al[i]*b[i]

double a[100]
for(i=50;i<75;++i){
c=c+a[i]*b[i]

double a[100]
for(i=75;i<100;++i){
c=c+al[i]*b[i]

double a[25]

for(i=0;i<25;++i){
c=c+al[i]*b][i]

}

} } }

double a[25] double a[25] double a[25]

for(i=0;i<25;++i){ for(i=0;1<25;++i){ for(i=0;i<25;++i){
c=c+ali]*bl[i] c=c+ali]*bl[i] c=c+ali]*bl[i]

} } }
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® DT 71ILAS
> ATE|UHELRICIZ, I/ OB KD EIEE
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© KRETOREH
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2J0OtvXE—2T 71 I)LAA(Fortran)

|
\
I
o

|
V
N\

|
V
)
N

|
V
)
W

|

: I/0

include 'mpif.h’
integer,parameter::numdat=100
integer::idat(numdat)
integer::myrank,nprocs,ist,ied,isum,ierr
call MPI_INIT (ierr)
call MPI_COMM_SIZE(MPI_COMM_WORLD,nprocs,ierr)
call MPI_COMM_RANK(MPI_COMM_WORLD,myrank,ierr)
ist=((numdat-1)/nprocs+1)*myrank+1
ied=((numdat-1)/nprocs+1)*(myrank+1)
open(10,file="fort.10")
read(10,*) idat
isum=0
do i=ist,ied
isum=isum-+idat(i)
enddo
write(6,*) myrank,":partial sum=",isum
call MP1_FINALIZE(ierr)
stop
end

etcl.f
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2J0O0tXE—T71)LAF(C)

|
\
I
o

|
V
N\

|
V
)
N

|
V
)
W

|

: I/0

#include <stdio.h>
#include <mpi.h>
int main(int argc, char **argv){
int numdat=100;
int idat[numdat];
int ierr,myrank,nprocs,ist,ied;
ierr = MPIL_Init(&argc, &argv);
ierr = MPI_Comm_size(MPI_COMM_WORLD,&nprocs);

ierr = MPlI_Comm_rank(MPI_COMM_WORLD,&myrank);

ist=(int)((numdat-1)/nprocs+1)*myrank+1,;
ied=(int)((numdat-1)/nprocs+1)*(myrank+1);
FILE* fp = fopen("fort.10","r");

for(int i=0;i<numdat;++i) fscanf(fp,"%d",&idat[i]);
fclose(fp);

int isum=0;

for(int i=ist;i<=ied;++i) isum+=idat[i-1];
printf("%d;partial sum=%d¥n",myrank,isum);
ierr = MPI_Finalize();

return O;

etcl.c
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KFXT ORI (Fortran)

etc2.f

include 'mpif.h’

integer,parameter :: numdat=100
integer::senddata(numdat),recvdata(numdat)
integer::myrank,nprocs,icount,isum,ierr
call MPI_INIT (ierr)
call MPI_COMM_SIZE(MPI_COMM_WORLD,nprocs,ierr)
call MPI_COMM_RANK(MPI_COMM_WORLD,myrank,ierr)
if(myrank.eq.0)then

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

2 ?/7 0 read(10,*) senddata
endif
icount=(numdat-1)/nprocs+1

5 _~/7 1 call MPI_SCATTER(senddata,icount,MPI_INTEGER,
& recvdata(icount*myrank+1),icount,
& MPI_INTEGER,0,MPI_COMM_WORLD,ierr)
isum=0

i 5,4 2 | doi=Ljicount
isum=isum-+recvdata(icount*myrank+i)

enddo
write(6,*)myrank,":partial sum="',isum

i S5s,4 3 | cal MPLFINALIZE(ier)

stop
end

MPI_SCATTERO##li3{1881.3.13
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KERITOTERXAH(C)

etc?2.c

#include <stdio.h>

#include <mpi.h>
int main(int argc, char **argv){
int numdat=100;
int senddata[numdat],recvdata[numdat];
int ierr,myrank,nprocs,ist,ied,;
ierr = MPI_Init(&argc, &argv);
ierr = MPI_Comm_size(MPI_COMM_WORLD,&nprocs);
ierr = MPI_Comm_rank(MP1l_COMM_WORLD,&myrank);

290 ist=(int)((numdat-1)/nprocs+1)*myrank+1;
ied=(int)((numdat-1)/nprocs+1)*(myrank+1);
if(myrank==0){

5 ?/7 1 FILE* fp = fopen("fort.10","r");

for(int i=0;i<numdat;++i) fscanf(fp,"%d",&senddata]i]);
fclose(fp);
}
int icount=(int)((numdat-1)/nprocs+1);
MPI_Scatter(&senddata[0],icount, MP1_INT,
&recvdata[icount*myrank],icount,MPI_INT,
0,MPI_COMM_WORLD);

- int isum=0;
i 7 '/7 3 for(int i=0;i<icount;++i) isum+=recvdata[icount*myrank+i];

printf(" %d;partial sum=%d¥n",myrank,isum);
ierr = MPI_Finalize();
return O;

-
|
\'
N\
N

MPI_SCATTEROE#llI3{13%1.3.13
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— :I/O

A+ AEUHIR(Fortran)

include 'mpif.h’
integer,parameter :: numdat=100
integer,allocatable :: idat(:),work(:)
integer :: nprocs,myrank,ierr
integer :: ist,ied,isum
call MPI_INIT (ierr)
call MPI_COMM_SIZE(MPI_COMM_WORLD,nprocs,ierr)
call MPI_COMM_RANK(MPI_COMM_WORLD,myrank,ierr)
ist = ((humdat-1)/nprocs+1)*myrank+1
ied = ((numdat-1)/nprocs+1)*(myrank+1)
allocate(idat(ist:ied))
if(myrank.eq.0) then
allocate(work(numdat))
open(10,file='fort.10")
read(10,*) work

endif
call MPI_SCATTER(work,ied-ist+1,MPI_INTEGER,
+ idat(ist),ied-ist+1,MPI_INTEGER,0,
+ MPI_COMM_WORLD,ierr)
if(myrank.eq.0) deallocate(work)
isum=0
do i=ist,ied
isum = isum + idat(i)
enddo

write(6,*) myrank,";partial sum=",isum
deallocate(idat)

call MPI_FINALIZE(ierr)

stop

end

etc2 2.f
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KRERTOTRAN + AEUHIRE(C)

Jl
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——— : MPIJH{E

— :I/O

Page 62

#include <stdio.h> etc2_2 .C

#include <stdlib.h>
#include <mpi.h>
int main(int argc, char **argv){

int numdat=100;

int *idat, *work;

int ierr,myrank,nprocs,ist,ied;

ierr = MPI_Init(&argc, &argv);

ierr = MPI_Comm_size(MPI_COMM_WORLD,&nprocs);

ierr = MPI_Comm_rank(MP1I_COMM_WORLD,&myrank);

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

idat = (int*)malloc(sizeof(int)*(ied-ist+1));

if(myrank==0){

work = (int*)malloc(sizeof(int)*numdat);

FILE* fp = fopen("fort.10","r");

for(int i=0;i<numdat;++i) fscanf(fp,"%d",&work([i]);
fclose(fp);

}

MPI_Scatter(work,ied-ist+1,MPI_INT,
idat,ied-ist+1,MPI_INT,
0,MPI_COMM_WORLD);

if(myrank==0) free(work);

int isum=0;

for(int i=0;i<ied-ist+1;++i) isum+=idat][i];

printf(" %d;partial sum=%d¥n",myrank,isum);

free(idat);

ierr = MPI_Finalize();

return O;




288 77 1)L A (Fortran)

\:
3
o

\“! Jdl

\I
)

dl
\
N
N

.
D

|
\l
\)

'

> :I/0

include 'mpif.h’

etc3.f

integer,parameter :: numdat=100
integer::buf(numdat)
integer :: myrank,nprocs,ist,ied,isum,ierr

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

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

isum=0
do i=ist,ied

isum = isum + buf(i)
enddo

write(6,*) myrank,';partial sum=',isum
call MPI_FINALIZE(ierr)

stop

end
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78I 71 IJLATI(C)

\:
3
o

\“! Jdl

\I
)

.
D

dl
\
N\
N

|
\l
\)

'

> :I/0

#include <stdio.h>
#include <mpi.h>
int main(int argc, char **argv){
int numdat=100;
int buf[numdat];
int ierr,myrank,nprocs,ist,ied;
ierr = MPIL_Init(&argc, &argv);
ierr = MPI_Comm_size(MPI_COMM_WORLD,&nprocs);

ierr = MPI_Comm_rank(MPl_COMM_WORLD,&myrank);

ist=(int)((numdat-1)/nprocs+1)*myrank+1;
ied=(int)((numdat-1)/nprocs+1)*(myrank+1);
char filename[8]="fort.";
sprintf(filename,"%s%d" filename,10+myrank);
FILE* fp = fopen(filename,"r");

for(int i=ist;i<=ied;++i) fscanf(fp,"%d",&bufli]);
fclose(fp);

int isum=0;

for(int i=ist;i<=ied;++i) isum+=Dbuf]i];

printf(" %d;partial sum=%d¥n",myrank,isum);
ierr = MPI_Finalize();

return O;

etc3.c
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KEFRT Ot A (Fortran)

etcd .t

include 'mpif.h’'

parameter (numdat=100)
integer senddata(numdat),recvdata(numdat)
_ integer myrank,nprocs,icount,ierr
- S 2% 3 | cal MPLINIT(ier)
call MPI_COMM_SIZE(MPI_COMM_WORLD,nprocs,ierr)
call MPI_COMM_RANK(MPI_COMM_WORLD,myrank,ierr)
- icount=(numdat-1)/nprocs+1
- 092 do i=1,icount
senddata(icount*myrank+i)=icount*myrank+i
enddo
call MPI_GATHER(senddata(icount*myrank+1),
& icount, MPI_INTEGER,recvdata,
& icount,MPI_INTEGER,0,MPI_COMM_WORLD,
& ierr)
if(myrank.eq.0)then
open(60,file="fort.60")
write(60,'(1018)") recvdata
endif
call MPI_FINALIZE(ierr)
stop
end

|
V
)

Jl
\i
3
@)

- MPILHI{E
— :I/0 MPI_GATHERDE¥#13:148%1.3.8

Page 65



RERTOEZRAHH(C)

5

5

> . MPIEE
EE— I/0

\'
\)

\i
)
o

etcd.c —

#include <stdio.h>
#include <mpi.h>
#define MIN(,j) (D<) ? ():())
int main(int argc, char **argv){
int numdat=100;
int senddata[numdat],recvdata[numdat];
int ierr,myrank,nprocs;
ierr = MPIL_Init(&argc, &argv);
ierr = MPI_Comm_size(MPI_COMM_WORLD,&nprocs);
ierr = MPI_Comm_rank(MPl_COMM_WORLD,&myrank);
int icount=(int)((numdat-1)/nprocs+1);
for(int i=0;i<icount;++i)
senddata[icount*myrank+i]=icount*myrank+i+1;
MPI1_Gather(&senddataicount*myrank],icount,MPI_INT,
&recvdata[0],icount,MPI_INT,
0,MPI_COMM_WORLD);
if(myrank==0){
FILE* fp = fopen("fort.60","w");
for(int i=0;i<numdat;i+=10) {
for(int j=i;j<MIN(i+10,numdat);j++){
fprintf(fp,"%8d",recvdatalj]); }
fprintf(fp,"¥n"); }
fclose(fp);
}
lerr = MPI_Finalize();
return O;

MPI_GATHERDE¥ ¥l 131488 1.3.8
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TDENT 7 )L

173 (Fortran)

include 'mpif.h’

integer,parameter :: numdat=100
integer :: buf(numdat)

integer :: myrank,nprocs,ist,ied,ierr

3
- call MPI_INIT(ierr)
call MPI_COMM_SIZE(MPI_COMM_WORLD,nprocs,ierr)
5

etchb.f

>4 1 call MPI_COMM_RANK(MPI_COMM_WORLD,myrank,ierr)
— ist=((numdat-1)/nprocs+1)*myrank+1
:- > | ied=((numdat-1)/nprocs+1)*(myrank+1)

_ do i=ist,ied

292 buf(i)=i
— enddo

E_»v write(60+myrank,'(1018)") (buf(i),i=ist,ied)

- v call MPI_FINALIZE(ierr)

%93 stop
— end

B
N~
— > :1I/0
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TDENT 7 )L

h73(C)

etcb.c

#include <stdio.h>

#include <mpi.h>
#define MIN(,j) (((1)<@)) ? ():())
int main(int argc, char **argv){
int numdat=100;
int buf[numdat];
int ierr,myrank,nprocs,ist,ied;

3
- ierr = MPI_Init(&argc, &argv);
ierr = MPI_Comm_size(MPI_COMM_WORLD,&nprocs);
5

491 ierr = MPl_Comm_rank(MPI_COMM_WORLD,&myrank);
P ist=(int)((numdat-1)/nprocs+1)*myrank+1;
:- e ied=(int)((numdat-1)/nprocs+1)*(myrank+1);
S, for(int i=ist;i<=ied;++i) buf[i-1]=i;
292 char filename[8]="fort.";
o sprintf(filename,"%s%d",filename,60+myrank);
E_»v FILE* fp = fopen(filename,"w");
— for(int i=ist-1;i<ied;i+=10) {
293 for(int j=i;j<MIN(i+10,ied):j++){
— fprintf(fp,"%8d",buf[j]); }
-_>¥/ forintf(fp, "¥n"); }
— fclose(fp);
ierr = MPI_Finalize();
return O;
}

_— :I/0

Page 68



7. HEEEES

| P.65Metc4.fE L K (FP.66MDetcd.cZP.61,P.620 [REITOTZRAAT]
+ AEUHIRK] DBIDKDIC, FEITOTRICHEIRBIRIZITHEERT DL
SICBIELTLIZE).
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7. EEMIRES (practice_5) DO

IHH W& £
Fortan C
EET1LIM) F/practice_5 C/practice_5
{ER/—A771) practice5.f practice5.c Wk VE
377710 run.sh TDFEFIRA

o FlED : FEF A LU MUZERE L TS ITEU).

$ cd MPI/[F] or [C]/practice_5

@ FIEQ : I+ TY—RIT7AIZBELTLIZEWN. Y-RT7A

I ZAEUTULET.
[FIDI%S& : $ vi practices.f
[CIDIBE : $ vi practiceb.c

XRR—2(CTOT0 S MREDE> M DET.

Page 70



7. EEMIRES (practice_5) DO

=2
LAFD DEPDZIBH T IZEL).
Fortrani®@&8J'095 A :

include 'mpif.h’

integer,parameter :: numdat=100

integer,allocatable :: senddata(:),

integer :: myrank,nprocs,icount,ierr

call MP1_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) > EIXTIIZFallocate
allocate( \(ist:ied)) “— LET.

if(myrank.eq.0) allocate(recvdata(numdat))

icount=(numdat-1)/nprocs+1

do i=1,icount
senddata(icount*myrank+i)=icount*myrank+i

enddo

RR—AN\DDK.
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7 . EEMEES (practice_5) DD

E5—YDRIm7 RLX

=
o p > KET—HDERE
Fortraniﬁgj Da EA . / RIS T 7,

call MPI_GATHER( / > REMBBDRIRT RLX
& ,MPI_INTEGER,

& ,MPI_INTEGER,0,MP|_COMM_WORLD,
& ierr) < > BRDTOEINSHHET
if(myrank.eq.0) then DERE

open(60,file="fort.60"
write(60,'(1018)") recvdata

degllocate( )< —— > Exfi&l_deallocateL
endif o
deallocate( )€
call MP1_FINALIZE(ierr)
stop
end
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. JEEMEES (practice_5) DDOE

® FIEQ : O /)\AILZEITUET.
[F1DI%E : $ mpinfort practice5s.f
[C]DIZEE : $ mpincc practiceb.c

® FlE® : 3 TZIKAUET.
$ qsub run.sh

® FE® : EITHERZHERULET. fhR(Epractice_p5.0XXXX(XXXXICZ
(FUOITRAKNIDRAADET)EUTHRINESNZET.

$ cat practice_p5.0XXXX
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MPI +OpenMP®D/\1 JUw RZE1T (1/2)

I MPI(Message Passing Interface) & OpenMPZ#HEAHENTE D&
(CkD, 1 — R(HAEFVE)DSX-Aurora TSUBASANFIFHT]EE

1 VERIZMPIES, VER%ZOpenMPill:5
® AOBA-ADIGZEIIERAR256VE. VENIIERASAL v ROFIHEH O]EE
® AOBA-SODIZ&(FEA2,048VE. VERNIIEK16 XL v ROFHH BIEE

1 /\ 1 JUwRETOAUw MIBLTF

@ AFIEROENNC K BAIBERI DS

@ MPIERERY IDTOTSACHNT, SREEIEOYER(I— RICL>
TIIEHEEDYIHD)
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MPI + OpenMP®D/\1 J'Uw RZE1T (2/2)

| MPITOUZLDO2 )LV RZEFIH
mpinfort -fopenmp [#A7¥av] J=R771IVH

mpincc -fopenmp [FT¥av] J=R7P1INVE

1 /\JUw REFTOROIUT ~F

#1/bin/bash % ;}Ef%—ﬁngfi (Jé(@ .
VESZISE. (WA
oo fle?mde@ ® ([EEEEE (RERM) sRE.
_ [hh:mm:ss] OXD(TIBE. (8 <IHELRE)
#PBS - elapstim_req=@ @ ZLvREEEE. (ELHOEANE)
® HBMPITOTAEEISE.
export VE_OMP_NUM_THREADS=@) (VERD IR THBE ATV LFIDRS(Z,
cd $PBS_O_WORKDIR @=06)
mpirun -np & ./a.out

XEEM(E TAOBA-S OO0 S LARF - E7IRIEE FAFIEEZ| =518
https://www.ss.cc.tohoku.ac.jp/sscc/wp-content/uploads/pdf/AOBA-ST 0 S LB - EITIRIEFIAFIEE . pdf
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8. /EEMIFE6 (practice_6)

| THET OO S LEMPITHSIME LTS IZEL)

O iR (CEEEH T DITIEERITSI IOV S AZMPHE L TLI6TORXTETL
TLIEEL. BAERTOER 0TI TLIEEL).

4 implicit real(8)(a-h,0-2) leg. f ) #include <stdio.h> R
parameter ( n=12000 ) sampleb. #include <time.h> sample6.c
real(8) a(n,n),b(n,n),c(n,n) #define MAX(1.)) ((()=>()) ? () : ()
real(4) etime,cp1(2),cp2(2),t1,t2,t3 int main()
doj=1,n {

doi=1n int n=12000;
a(i,j) =0.0d0 double a[n][n],b[n][n],c[n][n];
b(i,j) = n+1-max(i,j) for(int j=0;j<n;j++)}{
c(i,j) = n+1-max(i,j) for(int i=0;i<n;i++){
enddo a[j][i] = (double)0;
enddo b[j][i] = (double)n+1-MAX(i,));
write(6,50) ' Matrix Size =',n c[j]li] = (double)n+1-MAX(i,));
50 format(1x,a,i5) }
tl=etime(cpl) }
doj=1,n printf(" Matrix Size = %5d¥n",n);
do k=1,n double t1 = (double) clock()/CLOCKS_PER_SEC;
doi=1,n for(int j=0;j<n;j++){
a(i,p=a(i,j)+b(i,k)*c(k,)) for(int k=0;k<n;k++){
end do for(int i=0;i<n;i++){
end do afjlfi] = af]{il+b[K]{]*c[ilk];
end do }
t2=etime(cp2) }
t3=cp2(1)-cpl(1) }
write(6,60) ' Execution Time ="',t2," sec', A(h,n) =",a(n,n) double t2 = (double) clock()/CLOCKS_PER_SEC;
60 format(1x,a,f10.3,a,1x,a,d24.15) printf(" Execution Time = %lf sec, A[n][n] = %f24¥n"
stop t2-t1,a[n-1][n-1]);
end return O;
}
\ AN J
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8. EEMIE6 (practice_ 6)DDE

® Lo TJOUSLADRNETRDESD

MPio#IMa{L e
Y
70E2BERTOLADS /BB ONRE . & BREEHAIMPI_WtimeZz{#ERY3
ARRBORECREERDD . OWSHZI8NT 2EHUISIHRERBEBITE |
, &I D |
T — - ' real*8 t1,t2 U< (& double t1,t2
TbEcOMDBEE L §
. QHIET SXEDIED EERDOHDODNEZ |
- EHAIT S :
£70AH BT IRHEOTIIRNEHN !
— MPI_Barrier(C & 3 FIHi LI
_ r t1=MPI_Wtime ()
RERNITIET%2570ICKRDHD CAIERRE]
— ' MPI_Barrier(C &2 FEIHA NI
52 H0n ERE A . t2=MPL_WTime()
1  Ot2-tIH RO £ 123 |
MPID# T L e :

h 4

<
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8. EEMIE6 (practice_ 6)DDE

® > —YDEXAE (175 -RT ~NLiA)
e JOtR0FTOER1L,2,3INSEHERREZA&INUCEY x 2 (1THD
(FE)

Za+xX0 7atX1 Ja+txX2 70+X3

> MPI_GATHERZERULT, &3>0 UIET—
— HEEDHD
Vv | K| o« > BMEEFTOYS ISP AMFER FOHER1.3.8
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8. JEJMIE6 (practice_6) DO

IHH
Fortan
EET1L M) F/practice_6

(EH/—RA771)V practiceb.f
a7 771N run.sh

PO
C
C/practice_6
practice6.c

B

WE LE
TDEFRA

o FIED : fEEFT v LU MUEBEIL T2,

$ cd MPI/[F] or [C]/practice_6

® FEQ : T4 TY—-XRXRIT7AILZRELTLLIEEL. ZERRDITE!
BOISLADY—RXT7A)UIF sample/ (CHEUTULET.

[FIDIBES : $ vi practice6.f
[C]DIZE : $ vi practice6.c

XIRR—=2(CTOTSLREDE> MRHDFET.
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8. 'EH&MIE6 (practice_6) DDO=

=2
LAFD DERDZIBSHT L TZEL).
Fortrani®@&2' 005 A :

program example6

implicit real(8)(a-h,0-z)

include 'mpif.h’

integer ierr,myrank,nprocs,ist,ied

parameter ( n=12000 )

real(8) a(n,n),b(n,n),c(n,n)

real(8) d(n,n)

real(8) t1,t2

call MPL_INIT(ierr)

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

:th:: i — > DNEIRDOIERERRE
ROFT.

n2=n/nprocs

IRNR—ADDL,
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8. 'EH&MIE6 (practice_6) DDO=

Fortranf®@&8 2’005 A :

doj=1,n
doi=1,n
a(i,j) = 0.0d0
b(i,j) = n+1-max(i,j)
c(i,j) = n+1-max(i,j)
enddo
enddo
if(myrank.eq.0) then
write(6,50) ' Matrix Size =',n
endif
50 format(1x,a,i5)
| > )\ 74018

t1= <

> KFfElETAIX E DRI

IRR—ADDL,
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8. 'EH&MIE6 (practice_6) DDO=

Fortranl®EBJ'O0J5 A :
do j= «— > {T7OLANMBHT S
do k=1,n XfElDETHE = .
do i=1,n
a(i,j)=a(i,j)+b(i,k)*c(k.j) > STEHRRZ =2 00IC
end do EHFET.
end do
end do o 7 > ZFTOTCANSERXT
call MPI_GATHER(a(1,ist),l |,MPI_REALS,d, DEHIDH A X
& ,MP|_REALS8,0,MPI_COMM_WORLD, ierr)
B o . e > J\U J74L18
t2= = > BFRETHIXEI DR T .

if(myrank.eq.0) then
write(6,60) ' Execution Time = ',t2-t1,' sec',' A(n,n) = ",d(n,n)
endif
60 format(1x,a,f10.3,a,1x,a,d24.15)
call MP1_FINALIZE(ierr)
stop
end

Page 82



. JEEMEE6 (practice_6) DO

® FIEQ : O /)\AILZEITUET.
[F1DI%E : $ mpinfort practice6.f
[C]DIZE : $ mpincc practice6.c

® FlE® : 3 TZIKAUET.
$ qsub run.sh

® FE® : EITHERZHERULET. fER(Epractice_p6.0XXXX(XXXXIZ
(I3 TIDAADET)ELUTHEIESNET.

$ cat practice_p6.0XXXX
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(DI

fJix 1. FLEFHS
JEx 2. SEXE, Webb -1
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fJix 1. 3

fJix 1.
fJix 1.
fJix 1.
fJix 1.
fJix 1.

XARTFFABMTEK, =25 —4 (comm) (&,

g~ W N -

A TS

JOtTXEE

— X —1B1E
ERNEE
ZODMDFHE=
JOUS=>0F%

MPI_COMM_WORLD &9 5.
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~ig1.1 7

1
e

R




FE1.1.1 TJOCXREEBEE

-
MPIIRIZDFIRAIL - #2 TAIRDIRIEDEWENDEZ
N

/——

1T

\

)
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Jix

1.1.2 O3> .,L651 (FORTRAN)

etco.f

include 'mpif.h’

integer :: myrank,nprocs,ist,ied,ierr,isuml
parameter(numdat=100)

call MPL_INIT(ierr)

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

isum1=0
do i=ist,ied
Isuml=isuml+i
enddo
call MPI_REDUCE(isum1,isum,1,MPI_INTEGER,MPI_SUM,
& 0,MPlI_COMM_WORLD,ierr)

if (myrank.eq.0) write(6,*)'sum=",isum
call MP1_FINALIZE(ierr)

stop

end
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ff#x1.1.2 TOTSLH (C)

etc’/.c

#include <stdio.h>

#include "mpi.h"

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

{
int numdat=100;
int myrank, nprocs;
int i,ist,ied,isuml,isum;
MPIL_Init( &argc, &argv );
MPI_Comm_size(MPI_COMM_WORLD, &nprocs);
MPI_Comm_rank(MPI_COMM_WORLD, &myrank);
ist=((numdat-1)/nprocs+1)*myrank+1;
ied=((numdat-1)/nprocs+1)*(myrank+1);
iIsum1=0;
for(i=ist;i<ied+1;i++) isuml +=i;
MPI_Reduce(&isuml,&isum,1,MPIl_INT,MPI_SUM,

0,MPI_COMM_WORLD);

if(myrank==0) printf("isum=%d¥n",isum);
MPI1_Finalize();
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F8%1.1.3 A>2TIL—FRIT7A)L

include 'mpif.h' ..F'ORTRAN

#include "mpi.h" ..C

>
o MPIFHmEZMESIYIIL—F> - BETIE, I 1>D
JL— R UL SR
e MPIT{EAHYT D MPI xxx ELV\VDIEEMEZTEEL TCLS
o 1—H(X, COT7AILOPRBEXTHBINE(TIRL)

mpif. h \

INTEGER MPI_LOR, MPI_BOR, MPI_LXOR, MPI_BXOR,
INTEGER MPI_MAXLOC, MP|_REPLACE

PARAMETER (MPI_MAX = 100)

PARAMETER (MPI_MIN = 101)

PARAMETER (MPI_SUM = 102)

N J
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f43%1.1.4 MPLINIT MPHSEDUEL

o MPIRIEDHHAMEIIEZ1TS
o SIEFRANI— I ierr DFH ( FORTRANDIZS

integer 1ierr
CALL MPI INIT (ierr)

int MPI Init (int *argc, char ***argv)

CxE 0

o MMAOMPI)L—F>KXDHIIC 1 ELITIECHETNRITNERES
AN

o RII—KRIX, O—J)LUEMPUL—F>HIEECKTING,
MPI_SUCCESS%ZiRd (fthddDMPI)L—F>THEREU)

o IFZFMSZIFUH IRIICETE UILEE - Bchl(E, a0
TR (C(FBISHI N0 BIEMICEEEHNINE)

POlCR?
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48%1.1.5 MPI_FINALIZE MPIIRIEDIET

o MPIRIED#R TAUIRZITD
o S|EFXREI— R ierr & (FORTRANDIZS

integer 1lerr
CALL MPI FINALIZE (ierr)
int MPI Finalize (void)

o JOUSLANETIBHIC, T 1EERITIDINENSGD
— BEEERTUE(C(E, MPI_ABORTZRAL\D

o COFHmEHNIFOHEINEEIL, LWHIVIRBMPIL—F>F
EOM U TR S 730N

POlCR?
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8 1.1.6 MPI ABORT MPIRIEOH R

e MPIRIBDEER TUEZITD

:

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

int MPI Abort (MPI Comm comm, int errcode)

ClE
5138 E | AHA
comm handle | IN O =45 —4
errcode | E# | IN IZ—3a—Fk

:

o INRTOITOUTREZEIEFCEERTLEDETS
o SICOA=Za=r—SF=ELEITIN
MPI _COMM_ WORLD%EE
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f#%1.1.7 MPI_COMM_S

IZE MPIT Ot RERDEUS

o IBEUSOAZ 2T —AICHBIFTDETOCR=ZEEIT D

:

integer comm, nprocs, lerr

CALL MPI COMM SIZE (comm, nprocs, lerr)

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

;

5158 E | AdHA

comm handle |IN

A3 =45 —4A

nprocs 2 ouT

OS2 —ARANHBTAERH

:

e coOmmMMPI_COMM_WORLDDIHE, FABRIgERT Ot

ADiied 7z RY

P10lcIRD
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{15%1.1.8 MPI_COMM_RANK 5> O&ESDHE

o IBELUSI=ZATH—AICHIFIBETOCRDS O IES

ZHUS T D

:

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

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

:

513K E A A
comm handle |IN OS2 =45 —4
myrank | % OUT |aZa=4—3hD3 0&F=

{

BOOXEMTOCXDEXRI, sRiECALDS

o 0MSnproc-1ETHEHET FUHHUETOTCRDS > IR

3_ (nprocs(&MPI_COMM_SIZEDiRAME)

P10ICER?
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fMix1.1.9 S>OBSEMBTOTREZED IUIBEDHE

1 1/7'5100FTZnprocCE!

myrank=1
nprocs=4

myrank=2
nprocs=4

myrank=0
nprocs=4

myrank=3
nprocs=4

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

ist = ((100-1)/4+1)*0+1 }
=1 [ — _ *
ied = ((100-1)/4+2)*( ISt— 2((6100 DD 1ﬂ 1
~ o = .| ist=((100-1)/4+1)*2+1 ]
|ed_— ((200-1)/4+2)*( =51 ist = ((100-1)/4+1)*3+1
=50 ied = ((100-1)/4+1)*( =76
=75 led = ((100-1)/4+1)*(3+1)
=100
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JEx 1.2 —X—@8(E




Otk 1.2.1 XJ—iBE &

/0 —%Hd)i@&%j OCXRERETOTCANMTOAY t—\
P 1!
@ AWt —DRTMAE, T—AHZTERIEIT DB ETIT
nNd
e — N —iE(E(d, XEWNIRLEZEWIR(CHOHMIN TS
e JOv*>UBBELIETOVFIBBEENDD /

N
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F#x1.2.2 OS5 LG

1 1/7'5100FTZnprocCE!

integer a(100),isum

open(10,file="fort.10"

read(10,*) a

isum=0

do i=1,100
Isum=isum-+ay(i)

enddo

write(6,*)'SUM="isum

stop

end

BRI (etc8. )
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fTix1.2.2 WIBAA—-=

-

filedata .

dataarea <

/’

o

—

Al 5| JRFE A A —

\*

|

2290

2229 1
2292

2293




F8%1.2.3 OS5 L6 (MPIRR)

Page 101

include 'mpif.h’
parameter(numdat=100)
integer status(MPI_STATUS_SIZE),senddata(numdat),recvdata(numdat)
integer source,dest,tag
integer myrank,nprocs,icount,ierr,isum
call MPI_INIT (ierr)
call MPI_COMM_SIZE(MPI_COMM_WORLD,nprocs,ierr)
call MPI_COMM_RANK(MPI_COMM_WORLD,myrank,ierr)
icount=(numdat-1)/nprocs+1
if(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,MP|_INTEGER,
& dest,tag,MPI_COMM_WORLD,ierr)
enddo
recvdata=senddata
else
source=0
tag=source
call MPI_RECV(recvdata(icount*myrank+1),icount,MPl_INTEGER,
& source,tag,MPI_COMM_WORLD,status,ierr)
endif
isum=0
do i=1,icount
iIsum=isum-+recvdata(icount*myrank+i)
enddo
call MPI_FINALIZE(ierr)
write(6,*) myrank,:SUM=",isum
stop ; end

etc9.f




ff8#x1.2.4 MPI_SEND 7

SeS =

11

\/
N>
L

\‘J:j

o X{5/\w T 7 (data)ADT—5Ehidatatype TiEft U fzcount
BD5 D (tagfdEcERZE I=1 - —SFcommADS >

dest/@d T OTRICEET D

BB RX—D

 EEWTOEX
&R/ TP (data) tag

count 65
&
datatype 38

81

RELXE7OER
destA\
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f4#x1.2.4 MPI_SEND T

WD BLXAE

BEDE 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)

5184 E | ALS
data £ |IN EIET—ADEBTRLR
count B IN E{E "—ADEZHOLLLEDER)
datatype | handle |IN EET—HADEIAT
dest 2 |IN BEMFDSUY
tag = |IN Ayt—85
comm handle |IN OS2 =45—4
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f98#%1.2.4 MPI_SENDJOwvF>UBXE (#iE)

AW —DRETE(F/ A MMITERLS, BZRDEER
(count) T&X9

datatypelIRR—LIREIC—BZRT

BDIIA Y- XBITBIEHICFERTD

/ZIE) L —F IO UE, xRN T T 93X CTUEZFS
SRS

MPI_SENDTCX{EUJFT—4(&, MPI_IRECV, MPI_RECV
DEESTRIELTELN

P33lcRD
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fOtx1.2.5 MPITERSNICZZDE (FORTRAN)

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 REAL*8

MPI DOUBLE PRECISION DOUBLE PRECISION
MPI REALLG6 REAL*16

MPI QUADRUPLE PRECISION  QUADRUPLE PRECISION
MPI COMPLEX COMPLEX

MPI COMPLEXS COMPLEX*8

MPI COMPLEX16 COMPLEX*16

MPI DOUBLE COMPLEX DOUBLE COMPLEX
MPI COMPLEX32 COMPLEX* 32

MPI LOGICAL LOGICAL

MPI LOGICALI LOGICAL*1

MPI LOGICAL4 LOGICAL*4

MPI CHARACTER

CHARACTER mE
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f1i%1.2.6 MPITERNICEHDE

(C)

MPI CEag
T—3347 X9 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
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f%%1.2.7 MPI_RECV JOw-

11
\/
N
X
i
Qi

o =25 —~commADS > Tsource’ddTOTZANSIX
[SEcr/cT —S AN datatype TEfic U 7ZcountfEldd5 U (tag)
NEEXRZE/\v I 7 (data) (CEHAZET D

BREMZ7O0tZ
tag | SEfR/SY77(data)
count
65 &
XET7/O0ER 38 datatype
sourced 81
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{98 1.2.7 MPI_RECV JOv+>2TBRE (iiZ)
BEDB Jata(*)
inl:eger caouant, datatype, source, tag, comm,

status (MPI STATUS SIZE),

comm, status, ierr)

CALL MPI RECV (data, count,datatype, source, tag,

ierr

int MPI Recv (void* data,

int count, MPI Datatype

datatype, int source, int tag, MPI_Comm comm,
_— MPI Status *status)
518k & A7
data T= OuT IET—FDRABTERFLR
count B IN ZET—IDERDEH(OLLLDIE)
datatype |handle |IN ZIET—3DRAT
source B IN BIEHRFDID
tag 8 IN Ayt—/%Y
comm handle |IN e ity bt
status status | OUT Ayt—IEER
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(48%1.2.7 MPI_RECV JOwv=

\/
\
i
i
ol

(Fe )

Cxe 0

o HINXNUIRENTET IRIFTUIBZFEESED
o 5|Fstatus(FBEEDT TINAMNENETND
> FORTRANTI(3AZ=HMPI_STATUS SIZEDEESHERS)

> CTCI(EIMPI_Status& WS BIOEIEART, X{E™SYT, IT5—1— R
ENMEINEIND

P33lcRD
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8k 1.2.8 JOVFDBEEDE

I MPI_SEND,MPI_RECV

E{EM L [2Em

MPI_SEND:M:ZX SR E DR{FER:MPI_RECV

SN S SR S

ﬁ"i MPIi!%fiI)547 @i% % MPlﬁafil)?'f7 ﬁfi

SN B N

AEERT :: ORERT

................................

................................
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48%21.2.9 MPI ISEND 3ETJOwA

B
\\/
N
U+
12
[
aii

o X{5/\w T 77 (data) DT —~Ehidatatype TE# LU /zcount
BD5D (tag) T ERZ I 1 -0 —~FcommARDS >
destixd O R(TIEET S

EEAMTOER

ﬁfln‘ywa —

count
| 38 BEM7OLR
81 destA\

&
datatype
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fF8#%1.2.9 MPI_ISEND 3J0O0vF+>2UBXE (i)

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, int count,
MPI Datatype datatype, int dest, int tag,

MPI Comm comm, MPI Request *request)

5%k [ A7
data TE IN EET—ADEHIBTRLR
count B IN EET—ADERDH(OLLLDIE)
datatype |handle |IN EET—2DRA(T
dest B IN BIERFDID
tag 2 IN Ayt—85
comm handle |IN e ity St
request |handle |OUT A%l s
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8%1.2.9 MPI_ISEND 3EDJOwFHF>TBLXE (i)
<>
o %;t—)‘@ﬁ‘éé(i/%’ NEXTIEIR <, BXRDEZ(count) T

e datatypel(dMPI_SEND®DIEZZHR
o FIUEIAYVET—ZFEXRTREHICFERTSD

o request(CIFERUCBEDMBIFHRER=N, MPI_WAITEF Ci#
EDT T ZhER T DRICFERTD

o NIL—F>1— Mé, ZEMIBOR T Z&F I (OS5 LD
IR & HAT I

o MPI WAIT&T (FMPI_WAITALLTCAIBDSE T 2RI DET
(&, dataDABEETIFHL TIERSE)

e MPI _ISENDTC)EUL=FT—4IL, MPI_IRECV, MPI_RECV®D
EESTRELTHEXL

o :‘EEODF—ETEMPI_WAIT, MPI_WAITALLOESSHZFERUT

LY

P53lcR®
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{48%1.2.10 MPI_IRECV 3EJO0vF

\/
N\
X
i
ol

o =1 =45 —~ScommADS>Tsource’xd T OCANSE
EESnNfz—4~8Mdatatype TiE#E L fzcountf@ldd5 2 (tag)
NEERZRZE/\WvV I 7 (data)ICRIET D

ZEMTOEX

SR/ 7 7pdata)

count

65 2
datatype
ARl 7O0tA 38 yp
sourceds _’ 81
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f3#x1.2.10 MPI_IRECV 3FJ

‘S/i

]E\

.511:: (ﬁ&bé%)

=~ /)R

FEEDOE 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, int count, MPI Datatype
datatype, int source, int tag, MPI_ Comm comm,
MPI Request *request)

5138 [E |AdA

data = |OUT |ZET—XDORIBTRLA

count 2 |IN ZET—ADERDHOLLEDIE)

datatype | handle | IN RET—ADAA(T

source | E#%# |IN BIEFRFDSY

tag =mE |IN Aytr—85

comm handle | IN A2 =4 —~A

request |status |OUT | AytE—(F#R
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]E\

{98%1.2 .10 MPIL_IRECV IEDJ OvwF>TJ8IZ{E ()

o AWT—OREISIEZRDEE(count) TERS

e datatypel(dMPI_SEND®DIEZZHE

o 2’; %EEM"C‘HHBMEEE L<I(E, MPI_ANY_ TAG%i35
E

o request(IEKUBEDHBIFHEREZI, MPI_WAITET
Jd.:.ODm:T%‘:EEE I BRICERTD

o K)L— 9’-/3 —)L1&, QIBDE T ZFZT (CTOT S LD
%5179

e MPI WAIT?T (EMPI_WAITALLTUIEDFE T =R I DX
Tld, dataRB=EFERAL TIFRSR0

e MPI_ISEND, MPI_SENDDESSTXELRET—HE
MPI_IRECV‘C"E"E LT

o WED5T TEMPI_WAIT, MPI_WAITALLOEBSSZERAL
[ESENA

P53IcER®
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881.2.11 3T

“Jj

-~ BLBIEDEME

I MPI_ISEND,MPI_IRECVODENE

1= {5

MPI_ISEND: D% (S5 T

Y

2 (EM

DRIEER:VPI_IRECY

I\/IPI%VLAIT Mplﬁ;li?ﬁ @ﬁ I% MPIilaflU5'f7 MF}_&/AH'
#5 7 Ay %5
1L QEEXT - REXT L&

............ s S

---------------------------
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M 1.2.12 MPI_WAIT @EExrdOEas5aht

RS
o JEAHBENIEN T T I DX CTHFEENED

9

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

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

;

5128 & A7

request |handle |INOUT |@{E&#5I+F

status status | out Ayt—IEER

request(cC(d, MPI_ISEND, MPI _IRECVZ—)LLTTiRENTZ
Awtz—>EERrequestZi8TE

status(Cl(&, FORTRAN_C‘(iMPI_STATUS_SIZE@?&'—?&@E?U, CC
(IMPI_StatusBIDEEHRZIETET D e

..@
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8k 1.2.13 MPI_WAITALL B{ExXTOFENHE

L)
o 1DUULDIFREHABEE CORTZHFEENED

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)

5138 e A7
count B |IN FLEDOESBIENH
array_of requests |handle | INOUT |&{E&HAIFDES
KEE(E(count)
array_of_status status |OUT | Ay tE—T1EIRDES
KZEZE(count)
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f18x 1.2.13 MPI_WAITALL BEx TOFEHE (E)

20

e array_of statusld, FortranT(IEEEHITARET =X
(count,MPI_STATUS_SIZE)

CTI(EMPI_StatusOEEkRDELS T, AE = (L (count)

e array_of status(C(3, array_of requests(CiEEE =Nz
request&E B UIBET, FdDrequest(CXtinsd DBEDT Tk
RIS S
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8% 1.2.14 —XI—@{EF LD

ey {

X
Tl

Foat

jilll[

EELPERE MPI_SEND | MPI_RECV

JERIEAEIE | MPIISEND |MPI_IRECV |MPI_WAIT(ALL)

e MPI_SEND,MPI_ISENDDEBESTXELUILIZATE,

MPI_RECV,MPI_IRECVDESES5TRIELTHELLY
(“I"(Z immediate DIEXF)

e MPI_ISEND, MPI_IRECVI(Z, MPI_WAITTERICFEED
B CEMPI_WAITALLTEHR EHTHFEENE TCTERL
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fOtx 1.3 EHEhEE




fHix1.3.1 SEHEBEELE

/;351:7—9W®éjmtXT65E%WEE\\
« MIFFTEREDVS I 3 EE |
« ANTFT—AommRAREICAVNSNEIO— R+
A bk
« FFTCE<<AEVLSNDILE
\\-%@mﬁvﬁ/X$vw9@£

/
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8% 1.3.2 TOUS LM

etclO.f
include 'mpif.h'
parameter(numdat=100)
integer :: myrank,nprocs,ist,ied,ierr,isuml,isum
call MPI_INIT(ierr)
call MPI_COMM_SIZE(MPI_COMM_WORLD,nprocs,ierr)
call MPI_COMM_RANK(MPI_COMM_WORLD,myrank,ierr)
ist=((numdat-1)/nprocs+1)*myrank+1 I \
iled=((numdat-1)/nprocs+1)*(myrank+1) z;l“lééﬁd) MHLA
isum1=0
do i=ist,ied
iIsuml=isuml+i
enddo
call MPI_REDUCE(isum1,isum,1,MPI_INTEGER,MPI_SUM, I
& 0,MPI_COMM_WORLD,ierr) ﬁ;gtzw hTER
if(myrank.eq.0)write(6,*)'isum=",isum '
call MPI_FINALIZE(ierr) 12112425 |- |51 852 ---[74] 75
stop N - ~ = »
end l 126 [27 [ ~[49 ][50 T 176 | 77 | -~ ] 99 | 100
N
isum1L325 \f 1575 v
950 2200
. : &5 DisumlZEELEHLELH
5050 . = :
sum HE LS 20Misum i
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f4#%1.3.3 MPI_REDUCE UASHOU> 3 iE&E

BEED | = SommADETOERN, EE)y T
D5 —4(senddata)=BE URNS, op TIEEINIC
EEZITVY, FREEIEL(root) T OZXDRE/\vW T 7

(recvdata)(df%%l’ﬂ@“é
o XET—ANEHDIFEL, EREBOEEZITD

22790 2271 2792 2738

senddata 38 10 60 90
count & 96 1 41 86
datatype 5 25 3 16

°p % EAXERE %
recvdata call MPI_REDUCE(senddata,recvdata,3,
90 & MPI_INTEGER,MPI_MAX,
count & & 0,MP|_COMM_WORLD,ierr)
datatype 96
25
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f48%1.3.3 MPI_REDUCE U5 0> 3> @EE (K<)
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)

51 %% B | A7

senddata |{FE |IN EET—A2DTRLA
recvdata |{FE |OUT |Z{ET—AEADTKLX
(root7 At R ZITEKREFD)

count B O|IN EET—IDEZDH
datatype | handle | IN EET—IADIAT

op handle | IN )O3V EREDEREI—F
root 2BH |IN root7AOEAD S

comm handle | IN OSa=4H—A

Page 126



{48k 1.3.3 MPI_REDUCE U503 EE (i)
I MPI_REDUCET{#X 3/EE

P RE W RE

MPI_MAX KB

MPI_MIN /IME

MPI_SUM faF0

MPI_PROD A5

MPl_MAXLOC KB &3 I BRI
MPI_MINLOC Ex/IME & ISR HREF
MPI_BAND EvhiE

MPI_BOR E v

MPI_BXOR Bt BIE - < F0
MPI_LAND smIEtE

MPI_LOR s EE A

MPIl_LXOR Befth B EmEE RO
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Jix1.3.4 #HEFTEDIDRE

TAlETRICH VT, FRUE L LHIIE S TREN R DS

J

HIAIR(CPR ST, BfDHlE &> ThoSHElz8EH T 5%

ZE(CKX V)ﬁ’%ﬁ%b‘&ﬁj CTULBAEEMEN DD

Bl (BIIMIE e/ NIREUTR 4T E L TT)

e d

, MENERFD

FibllalCEDBERAS TLEE TS [1E5 | 7] 4] 8] 6

4 FRem
dsum=a (1) +a (2) =1E5+0. 00007E5
HAGBLITEHATT
=1. 0000E+5

F#kIC a(3),a(4),a(5)FTRL
AATEdsumld 1.0000E+5

dsum=dsum-+a (6)
=1. 0000E+5 + 1. 0000E+5

=2. 0000E+5

\

~

1E+5

- 23551
dsumi=a (1) +a (2) =1E5+0. 00007E5=1. 0000E+5
dsum1+a (3) =1E5+0. 00004E5=1. 0000E+5
dsum2=a (4) +a (5) =8+6=14=0. 0001E5
dsum2+a (6)=0. 0001E5+1E5=1. 0001E+5
dsum=dsum1+dsum?2
=1. 0000E+5 + 1.0001E+5
=2. 0001E+5
\ 4

MEIEF DENTRESHBERIZE-T=
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8x1.3.4 FEZHEIE

AT

| BECENT 3270020, AUEMBESESEI—IL

UIRFTNULIRS IR0
| XE/\w D7 EZE/N\Y T7DOERICHERATIEDE, AT
U FTERD TIFIRSTRL)
(MPI-2Tl&, MPI_IN_PLACEZR\BZ & THIEEICIRNET)
| AN (CERBELIEDBERICER TORIIEIAE

P39IcIRD
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48%1.3.5 MPI ALLREDUCE U4 g @&
A=3 =4 —SFcommADETOvXAN, *E/\vI7D57—4

(senddata)Z@{ELANS, opTia ’Eéﬂtf"" TUN, #ER
2O ADFME/\v T 77 (recvdata) (CH&IN T B

2290 2291 292 5293
senddata
38 10 60 90
count &
datatype 06 1 41 86
5 op 25 3 16
RAERE
recvdata
90 90 90 90
count &
datatype 96 96 96 96
25 25 25 25

call MPI_ALLREDUCE(senddata,recvdata,3,MPI|_INTEGER,MPI_MAX,
& MPI_COMM_WORLD,ierr)
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f1#%1.3.5 MPI_ALLREDUCE U5 U> 3 EE (HiF)

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)

G
518k [} AH S

senddata | & IN EET—HDTRLR
recvdata |{EE ouT RIET—RADTFLA
count B IN EET—ADEFRDHE
datatype |handle |IN EET—2DRA(T

op handle |IN AoV EEDEREO—

@ comm handle |IN e ey

® MPI REDUCEMDETEMRZETOTRITIXET DD EMEER(CE U
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f4#k1.3.6 MPI_BCAST JO—RF++X b

o 1 DMXETOLZR(root)MXE/\w J 77 (data)DF—4
Z 1= - —SFcommNETHOTOTCRADZRE/I\vY T 7
(data)(TEfET D

root
data 5240 5291 5242 5243
count &
datatype A A A
B B B B

t ¢t t
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8% 1.3.6 MPI_BCAST JO—R*++ X b (#GE)
208 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)

518k E | AHA
data £F& |INOUT | T—2DBHRT7TRFLR
count 2#H  |IN T—3DNEZDH

datatype | handle | IN T—3ADAAT
root 2B |IN JO—FXvXMEETORRDTUY
comm handle | IN OS2 =45 —4

@ dataldroot 7O ATIFXET —4, TDOMOTOLXTIE

RIET—HICIRD
P38IcERD
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MEk1.3.7 JOUSLH (FFHETE)

. ; etcll.f
include 'mpif.h’
parameter(numdat=100)
integer isum_arry(10)
integer myrank,nprocs,ist,ied,ierr,isum,isuml1
call MPL_INIT (ierr)
call MPI_COMM_SIZE(MPI_COMM_WORLD,nprocs,ierr)
call MPI_COMM_RANK(MPI_COMM_WORLD,myrank,ierr)
ist=((numdat-1)/nprocs+1)*myrank+1
led=((numdat-1)/nprocs+1)*(myrank+1)
Isum1=0
do i=ist,ied
Isuml=isuml+i
enddo
call MPI_GATHER(isuml, 1, MPI_INTEGER, isum_arry, 1,
& MPI_INTEGER, 0, MPI_COMM_WORLD, ierr)
if(myrank.eq.0) then
ﬁumzo isuml | 325 | | 950 | |1575| |2200
o i=1,nprocs
isum=isum+isum_arry(i) L y y y
enddo 325
write(6,*)'isum=",isum 950 |
endif 1575 |1Sum_arry
call MP1_FINALIZE(ierr) 2200
stop :
end _ !
isum | 5050
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f4#%1.3.8 MPI_GATHER F—450D&EE

PREIN
A=3=45—~commADET Ot XDixE/\v T 77 (senddata)
s, 1D070OtA(root)D=E/\w T 7 (recvdata) N\ X v
—7XETD
o AVT—2DREII—ET, XExIOTRADS > IH/NEVIIE
(C2E/)\y T 7 [CH&HI=ND

WA A=
5‘/70ﬁ root | 791 2292 22793

senddata 38 10 60 90
sendcount 96 1 41 86
& 5

sendtype 25 3 16
recvdata 38 10 60 90 call MPI_GATHER(senddata,3,MPI_INTEGER,
recvcount 96 1 41 86 & recvdata,3,MPI|_INTEGER,

& & 0,MPI_COMM_WORLD,ierr)
recvtype S} 25 3 16
) COEXE) g
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f4#%1.3.8 MPI_GATHER F—5D&EE ()

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

int MPI Gather (void* senddata, int sendcount,
MPI Datatype sendtype, void* recvarea,
int recvcount, MPI Datatype recvtype,
int root, MPI Comm comm)
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{988 1.3.8 MPI_GATHER F—4~®MD&ERE ({E)

518
518K E | A
senddata |[{£E |IN EET—FDRIBTRLR
sendcount | 2% | IN EET—ADEFRDHE
sendtype |handle |IN EET—ADIAT
recvdata |{FE |OUT |Z{EEEBORIIBT7RFLX A
recvcount | % | IN BEROTOEANSZETIER X
recvtype |handle |IN ZEEEOT 2347 A
root 28 | IN root7AtEAMDS5Y
comm handle |IN e ity St

=

Y-root7ALR R ITEKEZED

AVET—ORSE—ET, FMETIOTCRDS > IRNS

UWIB(CSZME) W D 7 (T8I ND PALICRB

P65I-RD
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48 1.3.9 MPI_GATHERV F—40DEEE

o =15 —FcommiIDNETOTADIXE/\Y T7
(senddata)m5, 1 DDTOTX(root)DRAE/\w T 7
(recvdata) NAWYV -7 XETD

o XERBCRIET —FR(recvent) ERME/\y T 7 RDIE
(displs)ZZZX D ENTED

REAA—2 5240 51 5242
senddata

38 10 60
sendcount & . —
sendtype .
recvdata
displs(0) = O 38 recvcount(0) =1
displs(1) = 1 10 recvcount(0) =2
! recvcount(0) =3
displs(2) = 3 60
41
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% 1

.3.9 MPI_GATHERV F—5D&HE (it

=)

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, int root,
MPI Comm comm)
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98%21.3.9 MPI_GATHERV F—4~0O&ERE (Hix)
5184 [E] A7

senddata | & IN EET—ADRETRLR

sendcount | Z&%g IN EET—HIDEFRD

sendtype | handle |IN EET—2DIAT

recvdata |{EE OouT ZEEEDORIBTFLX *

recvcount | g IN BL2D7O0ANZETS
BERBOES ¥

displs 2/ |IN RIET—AEEZTIRO Hrecvdatah o)
X LB DERSI A

recvtype | handle |IN ZEEEOT 2347 Y

root L IN root7 A ADTY

comm handle |IN Sazh—4

Y -root7ALRREETABEKERD
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f4#%1.3.10 MPI_ALLGATHER #7

d=a21=45—4(comm)NDOETOTRDIXE/\vW T 7

(senddata)h5, £70O0TADEE/\wv T 7 (recvdata)NEL )\

(CAYVE—HX(ETD

o AVE—SORESEF—ET, FMEXTTOTADS > IHNSVIE
(C=ME/)\W T 7 (T8N D

LR T

(T

<

5 38 5 70 5 60 5 90

- 96 - 1 - 41 - 86

4 5 7 25 2 3 2 16

0] _ 1 2 3
38 | 10 | 60 | 90 38 | 10 |60 |90 [ 38 ] 10] 6090 |[38] 10 60 | 90
96 | 1 | 41 | 86 96 | 1 | 41 |86 | 96| 1] 41 |86 |[96 ]| 1| a1 | 86
5| 25| 3] 16 5| 25| 3| 16| 5| 25| 3| 16 5| 25 | 3] 16

call MPI_ALLGATHER(senddata,3,MPI_INTEGER,
&

&

recvdata,3,MP|_INTEGER,

0,MPI_COMM_WORLD,jierr)

=
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{38k 1.3.10 MPI_ALLGATHER £ 0T XA T>—4*%

~tE(Ht )

BB senddata(*), recvdata (*)

comm, lerr

comm, 1lerr)

integer sendcount, sendtype, recvcount, recvtype,

call MPI ALLGATHER (senddata, sendcount, sendtype,

recvdata, recvcount, recvtype,

MPI Comm comm)

int MPI Allgather(void* senddata, int sendcount,

MPI Datatype sendtype, void* recvdata,
int recvcount, MPI Datatype recvtype,
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f9#%1.3.10 MPI_ALLGATHER £ 0TX T —F&ERBE(fi )

5184 [} A A
senddata E= IN EEMEFORAIBTFLR
sendcount | %k IN EET—IDEZRDH
sendtype handle |IN FIET—E2DRAT
recvdata T= OUT | Z{EMHEDORIBTFLA
recvcount | IN BEROTAOEANCRETIERDH
recvtype handle |IN RIET—3DZAD
comm handle |IN 32 =/4—4
2D

+ MPI_GATHERD#ERZET O RISXET DD EHEEEM(CRE U

Page 143




{98%1.3.11 MPI_ALLGATHERV £J0OTCXTF—45

e X120 —%commiDETOLRADEE/ W T 7
(senddata)H5, €70 XDOFE/\w J 7 (recvdata) N\ X v

T—27IXMET D

o XETLEICRIET —FE(recvcount) EZME/\w J 7 NDAIE

(displs)ZZ XD ENTED
52507 oot | 5001

WA RX—D

senddata

sendcount &

sendtype
recvdata
displs(0) = O
displs(1) = 1
displs(2) = 3

S92

10

38
38 recvcount(0) =
10 1

1 recvcount(0) =
60 2
41

3 %ecvcount(O) =

38

10

60

41

— 1=
=5

60

41

38

10

60

41
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{98k 1.3.11 MPI_ALLGATHERV #£J0OTCXT7—%5

(#t=)

i

BB senddata(*), recvdata (*)
integer sendcount, sendtype, recvcount (*), displs(*),

recvtype, comm, ilerr
call MPI ALLGATHERV (senddata, sendcount, sendtype,
recvdata, recvcount, displs,
recvtype, comm, 1err)

int MPI Allgatherv(void* senddata, int sendcount,
MPI Datatype sendtype, void* recvdata,
int *recvcount, int *displs,
MPI Datatype recvtype, MPI Comm comm)
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{98k 1.3.11 MPI_ALLGATHERV #£J0OTCXT7—%5

(#t=)

A
il

5184 {[E] AT
senddata |{EZE IN EIEREEDOFEIRTRFLA
sendcount | Bk IN EET—ADEZRDH
sendtype |handle |IN EET—ADIAT
recvdata |{EE OUT | Z{EMEEOREIB7FLA
recvcount | %k OUT |ZETXINDEZRDHM
displs B IN ZET —H%Erecvdatah > DA R
fIE(TOtERE)
recvtype |handle |IN RIET—HADEAT
comm handle |IN OS2 =45 —4
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8% 1.3.12 JOSAMMRERTOTCRICKDI T 7AILARA)

etcl2.f []

include 'mpif.h'
integer filedata(100),dataarea(100)
integer :: myrank,nprocs,ist,ied,ierr,isuml,isum
call MPI_INIT (ierr)
call MPI_COMM_SIZE(MPI_COMM_WORLD,nprocs,ierr)
call MPI_COMM_RANK(MPI_COMM_WORLD,myrank,ierr)
icount=(100-1)/nprocs+1
if(myrank==0)then
open(10,file="fort.10")
read(10,*)filedata
end if
call MPI_SCATTER(filedata, icount, MPI_INTEGER,
& dataarea(icount*myrank+1), icount, MPl_INTEGER,
& 0, MPI_COMM_WORLD,ierr)
isum1=0
ist=icount*myrank+1
ied=icount*(myrank+1)
do i=ist,ied
iIsuml=isuml+dataarea(i)
enddo
call MPI_REDUCE(isum1, isum, 1, filedata
& MPI_INTEGER, MPI_SUM,
& 0, MPI_COMM_WORLD, ierr) |

if(myrank==0)
& write(6,*)'sum=",isum . .
call MPI_FINALIZE(ierr)

stop
end

dataarea .
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f4#%1.3.13 MPI_SCATTER F—4D5HL

o —DMXETLT O X (root)MXfE/\W T 7 (senddata)h* 5,
=3 =0—commADETCHOTOTRDZRE/\Y T 7
(recvdata)lC—AZXET D

o ZITOTCRNDAYVE—RIE—ETHD

I S23
senddata 38 | 10 | 60 | 90
sendcount &

96 1 41 86
S 25 3 16
sendtype |

scsiaa ! v v }

86
recvtype

38 10 60 90
recvcount & 96 1 41

= 25 3 16
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f4#x1.3.13 MPI_SCATTER F—A5D7E (fi=)

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

root, comm, ierr)

int MPI Scatter (void* senddata, int sendcount,
MPI Datatype sendtype, void* recvdata,
int recvcount, MPI Datatype recvtype,
int root, MPI Comm comm)
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f4#x1.3.13 MPI_SCATTER F—A5D7E (fi=)

518
518k B\ | AHS
senddata |[{E& |IN EEBEEDOTRLR A
sendcount | %t | IN FEITOERNEETIERH X
sendtype |handle |IN EEBEBOEZRDT—F314T
recvdata |1EE OUT |ZET—ADTLFLR
recvcount | ¥ | IN RIET—IDEFRDH
recvtype | handle |IN ZET—IDFAT
root T IN root7AtE XM
comm handle |IN O =45 —%4
Yoo root7 AR RFEITEKRERD
P40ICIR®
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f4#x1.3.14 MPI_SCATTERV F—5D5HEL

e —DMDX{ETJ O X (root)Mix{E/)\v J 7 (senddata) 5,
=31 =4 —FcommADETOTOCADZE/\v T 7
(recvdata)(CT—HZEIXIET B

o XEFHEITXRET—HFE(sendcount) &/ \w J 7 NDALE
(displs)ZZ XD ENTED

senddata 5250 %W 5241 5242

displs(0) = O 38 sendcount(0) =1
displs(1) = 1 10 }sendcount(l) =2
displs(2) = 3 ! sendcount(2) =3

60
41

3
recvdata l l

38 10 60

recvcount & 1 41
recvtype
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f4#x1.3.14 MPI_SCATTERV > —H5 D70 . (#tE)

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

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

sendtype, recvcount,

sendtype,

comm, 1lerr)

int MPI Scatterv(void* senddata, int *sendcount,
int *displs, MPI Datatype sendtype,
void* recvdata, int recwvcount,
MPI Datatype recvtype, int root,
MPI Comm comm)
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f4#x1.3.14 MPI_SCATTERV > —H5 D70 . (#tE)

518
518k [} AHH

senddata T= IN EIEREDTRFLA A

sendcount B IN FEITOACANEETHIERK ¢

displs B IN TORREBOEETHDBES
senddatah b DA XTI E *

sendtype handle IN EET—IDEA(T ¥

recvdata T= OouT RET—HDTEFLA

recvcount B IN RIET—HIDERDH

recvtype handle IN ZET—EIDE3AT

root B IN root7OvADSY

comm handle IN OZa=4H—~4

Y- root7 AR TEKRERED

P40ICERD
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4%%1.3.15 MPI ALLTOALL >—4ft&E

o J=Za2=U—%commADETOTRN, TNTNDIXE
)\ J7 (senddata)n\5, MDETOTOTADRIE/ (Y
J7(recvdata)(CT—F%ZDHC I D

o ZEITOTCANDAYVE—ZRIG—ETHD

senddata 2290 91 292

011 | 021 | 031 111 | 121 | 131 211 | 221 | 231

sendcount &
sendtype 012 | 022 | 032 112 | 122 | 132 212 | 222 | 232
013 | 023 | 033 113 | 123 | 133 213 | 223 | 233

recvdata
011 | 111 | 211 021 | 121 | 221 031 | 131 | 231

recvcount &
recvtype 012 | 112 | 212 022 | 122 | 222 032 | 132 | 232
013 | 113 | 213 023 | 123 | 223 033 | 133 | 233
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f4#x1.3.15 MPI_ALLTOALL F—#%HE (#cZ)

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

int MPI Alltoall(void* senddata, int sendcount,
MPI Datatype sendtype, void* recvdata,
int recvcount, MPI Datatype recvtype,
MPI Comm comm)
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f4#x1.3.15 MPI_ALLTOALL F—#%HE (#cZ)

518

Cxe 0

518 B | AHA
senddata |{£&E |IN EERBDRIBTFLA
sendcount | % | IN HETOERANEETHIERDH
sendtype |handle |IN EET—IDIAT
recvdata |{EE |OUT |ZEEEBOMEBTFLR
recvcount | E#  |IN ZETOEANLRIETIERDH
recvtype | handle |IN ZIET—R2DEA4T
comm handle |IN O3 =45 —4

o EMERFVVH /FrYH, TLEEMALETFEIND
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4#%1.3.16 MPI ALLTOALLVY S>—4~fci&E

e a4 —HcommADETOTRN, TNENDXE/N\Y T7
genddata)b\Bﬂﬁd)éE‘Cd)jljtZ@%E/ \w J 7 (recvdata)(C5F—5 %
PDBLI D

o XERXBICAYVE—RZZERDIIENTED

senddata 2270 291 292
sdispls(0) = 01 sendcount(0) =1 U1 21
sdispls(1) = 02 sendcount(l) =2 e 22
03 13 23
sdispls(2) = 3 04 sendcount(2) =3 14 24
05 15 25
06 16 26
recvdata t t ‘
rdispls(0) 01 recvcount(0) 02 04
rdispls(1) 11 recvcount(l) 03 05
rdispls(2) 31 recvcount(2) 12 06
13 14
22 15
23 24
25
26
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f4#x1.3.16 MPI_ALLTOALLV F—#~HE&E

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, int *sendcount,
int *sdispls, MPI Datatype sendtype,
void* recvdata, int *recvcount,
int *rdispls, MPI Datatype recvtype,
MPI Comm comm)
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4% 1.3.16 MPI_ALLTOALLV

518

> —SHECE

5141 & A7

senddata (E= IN EEEBDRFABTFLA

sendcount | B IN FEIETHIEROH(TOERE)

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

sendtype handle | IN EET—RADT—E2347

recvdata (E= OuT ZEEEORIIETFLX

recvcount | E# IN ZIETHIERDODH(TOERE)

rdispls B IN ZIET—AEEZIHD Hrecvdatah 5D AT
ME(TOtRE)

recvtype handle | IN ZEINVITDERDT—3534T

comm handle | IN OS2 =4 —%4
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4t 1.4 <TOMOFHRE




% 1.4.1

st

F (A A—=2)

B

7020 7atX1 70tAx2
\/
KW CMPIBARRIE
& B TMEL & 5
L I

GRIERSRE]) =t2-t1

Al
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i 1.4.1 &t (TJOUSLHN)

etcl3.f

include 'mpif.h'

parameter(numdat=100)

integer myrank,nprocs,ist,ied,ierr,isuml,isum

real*8 t1,t2,tt

call MPI_INIT (ierr)

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

isum=0
do i=ist,ied
Isum=isum-i
enddo
call MPI_REDUCE(isum,isum0,1,MPI_INTEGER,
& MPI1_SUM,0,MPI_COMM_WORLD,ierr)

call MPI_BARRIER(MPI_COMM_WORLD,ierr)
t2=MPI_WTIME()

tt=t2-11
if(myrank.eq.0)write(6,*)'sum=",isum0,',time=",tt
call MPI_FINALIZE(ierr)

stop

end
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18 1.4.2 MPI_WTIME #Z@8K5RDAIE

o BEDHDIFAMNSDIFERE (21 ZEREEITIRT

DOUBLE PRECESION MPI WTIME ( )

double MPI Wtime (void)

20

o SIETIRLY

o COBMEEITLIETOCROAHDEMZEETES
— TJO0SALAEROZBEEZ D (C (IR ZEBDnENSD D

o FEONDEIZFBIFE THD, AT AILCKBIPHASNIELED
BFREESEND
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8% 1.4.3 MPI BARRIER /\UJ7[alEA

o I1=1—4U—A~(comm)ADETOHOIOTCATCEEZ &S

s

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

int MPI Barrier (MPI_Comm comm)

518y
513 E | AHA

comm | handle |IN OS2 =4H5—4

:

e MPI_BARRIERZI—)L9D L, commICEFNDIETDITO
X' MPI_BARRIERZ 1—)L 9 B3FTIFEIRREICAD
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¥k 1.5 TOUS=Z20E

1. FORTRAN

DO (FEAEDOMPIFHZEEIHIIL—F>THD, 5I18OFE(ICEHBORNI—
R (RKEZTLierr) = EEETD

@ BFUFSIETRIN T — RaFFrE/aon
2. C
© EHBEFEMPI_&E2ZNICHR < INF(EIAXFE, PUBEOXZF(I/NF
@ BUL, EREIINTAXF
@ FEALDOEIIRERDIES LU TRANOD— &R T2, SIEUTRAN T — R

E=Z200
3. HE

3I44EHBAC %S Thandlel (&, FORTRANTI(EEEE, CTIIEREHEAICTH:

UIeBIIEET D

BIEERBAICH D [status] (&, FORTRANTI(EMPI_STATUS_ SIZEDZEZLELS!,
CTI(IMPI_StatusBLDiEEARZTIETE T D

EEREFMPL_TIR X BSEHPERIESE UL2VLWGH RN
I UTciZaOiIREN 1 — REMPI_SUCCESS &£ 743

®0 © 6
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Jix 2. =Xk, WebY-1

| MPIU5 OS5 =27, Peter S. Pacheco®, FAE {HR

PARALLEL FROSGRAMMING with MPI |

MPI
HAT5ZY

ISBN-10: 456301544X
ISBN-13: 978-4563015442

@? -~ R4t JEEAR (2001/07)

| 5 >005=>2JAF MP I

https://i.riken.jp/wp-content/uploads/2015/06/secure 4467 parallel-programming main.pdf

| (57005 =>0R0OEMPIR]

https://www.hpci-office.jp/documents/HPC Programming Seminar/mpi-all 20160801 20181206.pdf
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Eeafbiga1-2 (practice 1) ##ZEAHI

program examplel

include 'mpif.h'

integer ierr,myrank

call MP1_INIT(ierr)

call MPI_COMM_RANK(MPI_COMM_WORLD,myrank,ierr)
If(myrank.eq.0) write(6,*) "Hello World",myrank

call MP1_FINALIZE(ierr)

stop

end

Page 168



EafEigE2 (practice 2) #7E4

program example2
include 'mpif.h'
integer ierr,myrank,nprocs,ist,ied
parameter(n=1000)
integer isum
call MPL_INIT (ierr)
call MPI_COMM_SIZE(MPI_COMM_WORLD,nprocs,ierr)
call MPI_COMM_RANK(MPI_COMM_WORLD,myrank,ierr)
ist=((n-1)/nprocs+1)* myrank+1
led=((n-1)/nprocs+1)*(myrank+1)
isum=0
do i=ist,ied
Isum=isum-+i
enddo
write(6,6000) myrank,isum
6000 format("Total of Rank:",i2,i10)
call MPI_FINALIZE(ierr)
stop
end
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EafEfE3  (practice 3) £7E4

program example3
include 'mpif.h'
integer ierr,myrank,nprocs,ist,ied,itag
integer status(MPI_STATUS_SIZE)
parameter(n=1000)
integer isum,isum2
call MPI_INIT (ierr)
call MPI_COMM_SIZE(MPI_COMM_WORLD,nprocs,ierr)
call MPI_COMM_RANK(MPI_COMM_WORLD,myrank,ierr)
ist=((n-1)/nprocs+1)*myrank+1
ied=((n-1)/nprocs+1)*(myrank+1)
isum=0
do i=ist,ied
isum=isum-+i
enddo
itag=1
if(myrank.ne.0) then
call MPI_SEND(isum,1,MPI_INTEGER,0,

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

isum=isum+isumz2
call MPI_RECV(isum2,1,MPI_INTEGER,2,

& itag, MPI_COMM_WORLD,status,ierr)
isum=isum+isum?2
call MPI_RECV(isum2,1,MPI_INTEGER,3,

& itag, MPI_COMM_WORLD,status,ierr)
isum=isum+isum?2
write(6,6000) isum

6000 format("Total Sum = ",i10)

endif
call MPI_FINALIZE(ierr)
stop
end
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EafbigE4  (practice_4) £7E4

program example4
include 'mpif.h'
integer ierr,myrank,nprocs,ist,ied
parameter(n=1000)
integer isum,isum?2
call MPL_INIT(ierr)
call MPI_COMM_SIZE(MPI_COMM_WORLD,nprocs,ierr)
call MPI_COMM_RANK(MPI_COMM_WORLD,myrank,ierr)
ist=((n-1)/nprocs+1)*myrank+1
ied=((n-1)/nprocs+1)*(myrank+1)
isum=0
do i=ist,ied
Isum=isum-i
enddo
call MPI_REDUCE(isum,isum2,1,MPI_INTEGER,MPI_SUM,0,
& MPI_COMM_WORLD,ierr)
if(myrank.eq.0) write(6,6000) isum?2
6000 format("Total Sum = ",i10)
call MPI_FINALIZE(ierr)
stop
end

¥ MPI_REDUCETIIXET DT —F ERET BT —YDMEEICERD DS D TIER
530\, isum&Eisum2(CFTHEEA.
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EafEgES5 (practice 5) £7E4

include 'mpif.h'

integer,parameter :: numdat=100

Integer,allocatable :: senddata(:),recvdata(:)

call MPL_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

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

allocate(senddata(ist:ied))

If(myrank.eq.0) allocate(recvdata(numdat))

icount=(numdat-1)/nprocs+1

do i=1,icount
senddata(icount*myrank-+i)=icount*myrank-+i

enddo
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HEZRIEES (practice 5) fREH (DDE)

call MP1_GATHER(senddata(icount*myrank+1),

& icount,MPI|_INTEGER,recvdata,
& icount,MPI_INTEGER,0,MPI_COMM_WORLD,
& lerr)

if(myrank.eq.0) then
open(60,file="fort.60")
write(60,'(1018)") recvdata
deallocate(recvdata)

endif

deallocate(senddata)

call MPI_FINALIZE(ierr)

stop

end
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EfEgE6 (practice_6) fREHI

program example6

implicit real(8)(a-h,0-z)

include 'mpif.h’

integer ierr,myrank,nprocs,ist,ied

parameter ( n=12000 )

real(8) a(n,n),b(n,n),c(n,n)

real(8) d(n,n)

real(8) t1,t2

call MPL_INIT (ierr)

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

n2=n/nprocs
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HEERIEE6 (practice_6) FREH (DDE)

doj=1,n
doi=1,n
a(i,j)) = 0.0d0
b(i,j) = n+1-max(i,j)
c(i,)) = n+1-max(i,j)
enddo
enddo
if(myrank.eq.0) then
write(6,50) ' Matrix Size =',n
endif
50 format(1x,a,i5)
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HEERIEE6 (practice_6) FREH (DDE)

call MPI_ BARRIER(MPI_COMM_WORLD,ierr)
t1=MPI_WTIME()
do j=ist,ied

do k=1,n

do i=1,n
a(i.))=a(l,))+b(i.k)*c(k,))
end do

end do
end do
call MPI_GATHER(a(1,ist),n*n2,MPI1_REALS,d,n*n2
& ,MPI|_REALS8,0,MPI_COMM_WORLD, ierr)
call MPI_BARRIER(MPI_COMM_WORLD,ierr)
t2=MP1_WTIME()
if(myrank.eq.0) then
write(6,60) ' Execution Time ="t2-t1," sec',’ A(n,n) =",d(n,n)
endif

60 format(1x,a,f10.3,a,1x,a,d24.15)

call MP1_FINALIZE(ierr)
stop
end
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