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i SI{E DR
| TR 7054

implicit real(8)(a-h,0-z)
parameter ( n=10240 )
real(8) a(n,n),b(n,n),c(n,n)
real(4) etime,cp1(2),cp2(2),t1,t2,t3
doj=1,n
doi=1,n
a(i,j) = 0.0d0
b('!]) = 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)
t1=etime(cp1)
do j=1,n
do k=1,n
do i=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)-cp1(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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drkpkkkkk  Program  Information skkkkeksdk

Real Time (sec)

User Time (sec)

Vector Time (sec)

Inst. Count

V. Inst. Count

V. Element Count

V. Load Element Count
FLOP Count

MOPS

MOPS (Real)

MFLOPS

MFLOPS (Real)

A. V. Length

V. Op. Ratio (%)

L1 Cache Miss (sec)

CPU Port Conf. (sec)

V. Arith. Exec. (sec)

V. Load Exec. (sec)

VLD LLC Hit Element Ratio (%)
FMA Element Count

Power Throttling (sec)
Thermal Throttling (sec)
Memory Size Used (MB)
Non Swappable Memory Size Used (MB)

58. 099338

57. 871755

57. 833009
68257454157
16782152502
4296230848942
2147588508684
2147483648345
93686. 9771745
93313. 422266
37110. 243188
36962. 274548
255. 999989
99. 050525

0. 002656

0. 000000

27. 333839

30. 498928

49. 992749
1073741824000
0. 000000

0. 000000
3856. 000000
228. 000000
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2. FEIXTEVILETNE
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el CPU CPU CPU
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E0E| | EmME| | ERE| | EEE

MPI(Message Passing Interface)ld 58X AE!)

=DA% FiETHS
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2. MPI{it =

o PHIAEVAFIMIBICETDAYE—JIN I DEERE

> EROTOCLARTOT—42&R)RUTREHICAHNS XA E—-VE(E
IRIEDHLERIZEE

e FORTRAN, CHASBURITY77095L0DF17 7Y
o KR—=2EVFT1IBNTIVS
> EELENESITSVIE2—TI—RICEST, B2 EMPIEREBIET
BALY—R%Ea NI -BITFTE3
o 707 57NEEALLEAZ(Y
> TOVSLERRLT, F—2-BEBERLL, BIEOABRELXIIVIE
1-HHESERTIUNELHD
o KBENDXATE)ZER%ZFIHTHE

> E‘?g{;h“ﬁum3‘67n7“5A0>£ﬁt:J:U, KELATYZERZFIA
BEbh /5
(SQUIDMSX-Aurora TSUBASAIZ13.5TByteE THIFH RT HE)
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MPID X 4 #%fE

| 70tRER
OoMPI7O9 37 LNDFIHRILRCR T NIBLEZTTS

| —¥—ilE(§
o—¥—TIToiE(E

| £EE(E
o N—7AN7OtALEH
BEH 5 EEIRE
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MPI7055 ADB A

PROGRAM MAIN

CALL MPL_INIT(IERR)
A

MPIii 51| D 3 &

v
CALL MPI_FINALIZE(IERR)

STOP
END

___________________________________________________

Page 12

MPI_INITA%call&4, MPI_FINALIZE
HcallcnbETHXEHMPIAL 5] D
TR

MPI_INITAcall@n =m0+ X
MNER SN A(MpirunaY R THEET
570 TOHTIETOER#
(Xl4])

PROGRAMX LIf& T #) D ALIE D FEI
(EEXND%)TMPI_INITZcalld 3%

STOPXMERIIZMPI_FINALIZE#
call9™5%

MPI_INITIX{F#&1.1.48 8
MPI_FINALIZEIX{1#1.1.58



MPIZ 097 LOEXREE

® JOJSLETHDTOLRAKZERS
CALL MPI_COMM_SIZE(MPI_COMM_WORLD,NPROCS,IERR)
> mpirundY R TEET 570 EAHMANPROCSIZIRS
> IL—TDREHERHDIGELGEIZFER
> MPI_COMM _WORLDIZIAza=45—42 1L EN, RICEEDEFY
EHANTEI35T
> EEBEIFRICIZa=r—4ZF O2KEIRBTITD

® JOrREEZH/H(FTOELREZIONLIEFE-T, AL
A#-1%ET)
CALL MPI_COMM_RANK(MPI_COMM_WORLD,MYRANK,IERR)
> B7AtRBFEBFHMYRANKIZIRS
> JOERBEBEIIZU01EEEENDS
> BEDTOCATOHNIEEZEITTIIEGELEEIZFER
if(myrank.eq.0) write(6.7) .....
MPI_COMM_SIZEIX{18¢1.1.78 88

MPI_COMM_RANKI{1#%1.1.88 1R
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AN -EFTFaA° R

| MPIZRIZL0aV 1N
mpinfort [ 73] V—RXT7MIL%
XA T avldnfortE B Fk.

| MPI7R95 LDOEST

mpirun —venode -np [(MPIZ7OtX#] O—FEP1—IL 4

®-venode* * *TRAFDIEEZVHTIZGLVER I TITLVET,
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KITAZV TG

| 160mpiH a7 % 16VETRITT DDA IVUT M

#!/bin/bash

#PBS —-q SQUID

#PBS -—venode=16
#PBS -T necmpi

#PBS —group= [ZIL—T 4]
#PBS -1 elapstim_req=1:00:00

cd $PBS_O_WORKDIR <«
module load BaseVEC/2021
mpirun -venode —-np 160 ./a.out

NQSV AT 3> (#PBSTHEE)

-q /N\YFVIIZRFEHBREATEHIXF1—RBEIETE

--group FIET 5T IL—TR%EIETE
-l ERTSERFIBEZEE

-T PadniEEFIET

-V (EfT9H2ThH/—FIZxLT) &’

$PBS_O_WORKDIR: 37 R4 FhEqsubLi=F 1LY

2% http://www.hpc.cmc.osaka-u.ac.jp/system/manual/squid-use/jobscript/#vopt

| $a795A—B(RIMV/—KBO—EB)

a795& | mAcore#l XEVBE I} paps
DBG 40 192GB
SQUID 2560 12TB Sl
mySQUID 10x5HVE® | 10GBx5HVEH L

2% :http://www.hpc.cmc.osaka-u.ac.jp/system/manual/squid-use/jobclass/
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MPIZ70% 3 Lfl (Hello World)

p FERTOTSL ] samplel.f

program sample1
print *,"Hello World"
stop

end

- MPIZ7O4 5.4 - sample2.f

program sample2

include 'mpif.h' <€
integer ierr,myrank,nprocs

call MPI_INIT(ierr) <
call MPI_COMM_RANK(MPI_COMM_WORLD,myrank,ierr)
call MPI_COMM_SIZE(MPI_COMM_WORLD,nprocs,ierr)
print *,“Hello World My rank=",myrank,“(’,nprocs,“processes)”
call MPI_FINALIZE(ierr) <

stop
end

-

f

%mpirun -venode -np 4 €a-out
Hello World My rank=

3 4 processes)
Hello World My rank= 2

0

1

4 processes)
4 processes)
4 processes)

Hello World My rank=
Hello World My rank=

(
(
(
(

Page 16
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MPI7095 LDOENE

770 771 792 773
o frenne e SRS S—— MPI_INIT
TN Y ¢ D -
print *,“Hello print *,”Hello print *,“Hello print *,“Hello
World”,myrank World”,myrank World”,myrank World”,myrank
B S N NN NN PAN— MPI_FINALIZE
-

@ mpirunaT/REX1T (-npY7A7arn7O0tA#IL4)
@ 70070 AHER

@ MPLINITZcall§ 2R T7:,71,2,3070AHER

@ &5 7T print *,“Hello World” .myrank 1H3€1T

® HATBIEESEZ2IZI/ITRED (F7BBIETIEELW)
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i 1 [ &8 01 hX

| F1LIM)iERE

MPI/

-- practice_.1 HERFE1

-- practice 2 EHERIwE2

-- practice.3 HEMRIHE3

-- practice.4 HEERIwE4

-- practice.5 HERIES

-- practice.6 HERIE6

-- sample THXAMADsampleX.fELTI/EAL TL\BT7O95 L

-- efc TOfth, TFAMADetcX.fELT/EL TR 7O 4
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3. HERME1

1 P16 O70%5 5L (sample2.f) 2O /81, RITLTLEEL

| P16 OMPIZA% 5 LT Hello World i0#RE5 70D HHH AT DS
[cEER|AT 2N
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3. BEMEE1-1 (practice_1)

| P16M7055 4 (sample2.f) %practice1.f ELTAE—L. a1 )b
ETFLTLRESL

1D 77—
cd MPI/practice_1
cp ../sample/sample2.f practicel.f

X xR

2 AVNIIVEE
module load BaseVEC/2021

mpinfort practice1.f "\_ SX-Aurora TSUBASABIOL /S(SEBIEE BTS2 ANDIATUR,
O A RICIERTTAHILET, Byl avh(IBRENREFINET,

X R
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3. #ERMIE1-1 (practice_1) D&

S RITRAIVT DMER

% cat run.sh #1/bin/bash

#PBS -9 [Fa1—4]

#PBS ——group= [T IL—T 4]
#PBS -1 elapstim_req=00:03:00
#PBS -T necmpi

#PBS ——venode=1

#PBS —-v NMPI_PROGINF=detai |
module load BaseVEC/2021

cd ${PBS_O_WORKDIR}

mpirun -venode -np 4 ./a.out

@ a7 nI_A(ET)

% qsub run.sh

5 RITHRROER
% cat run.sh.oXXXX
¥XXXXIERTFLIZEYFEENh 237D
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3. BEMEE1-2 (practice_1)

| BERIRE1-1TE>7MPIZ70% 7 Ll Hello World 1IO$ERE5 700 %
MHEATEHEIICESRATIESL

D 77—

% cp practicel.f practice1-2.f

2 7097L0O&RE

% vi practice1-2.f

Q@ aAvINTIV
% mpinfort practice1-2.f

4 1T
% qsub run.sh

EfI(P164)
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BHM7077L0OMPIHE

e 15510000 E kDS (RRKIT/OV7 L)

s
program sample3
parameter (n=1000)
integer isum
1sum=0
do i1i=1,n

lsum=isum+i
enddo
print *,"Total =
stop
end

sample3.f

N

",1lsum <
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BM7077 L0OMPHE

o ER7OVFLWMIBAA—

. A, DONV—T
. RN, print3z
- BiEn1@ED

i=1~1000
DHZEED

— =

- WIBRFEH—BFKXEVDON—TH
i S MIBD5Z—5

FaRH A
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BM7077 L0OMPHE

43BN DWDIRA X—S

i=1,250

THIERS i=1,1000F TOH LMW,
1i=251,500

251, = 1, 250 TOHMEMRZNE
CHEmS =251, 500FTOMEM S NIE
R =501, 7505 TOHEMBME
RIS =751,1000& O %3012
i=751,1000 - CENT

: ICREITBLHTES.

CHIERS LA ERR.

CERP
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BM7077 L0OMPHE

o EFIMIBD1X— (45381)
Z R IR 5090 091 092 5093

2=
i=1 i=251 i=501 i=751 EANFID A
=]
i=250 i=500 i=750 i=1000
i=1~1000 £it
DFn Tt sl

C R, SAUBEBTOEABETEDS
. . B O
ERH 77 - BREAR, 17020
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#7077 LOMPHE
o RAENHE (=10000EH)

- IEOkDHA
— ((n-1) /nprocs+1) x myrank+1

- BEDOKRDHT
— ((n-1) /nprocs+1) x (myrank+1)

(BL, £981¥iInprocs, B7OLAB S [Emyrank
AFlE, nA7O0ARTEVTINBZE271IRELTIVD

2 e nprocs=4 I8 = R
myrank=0 1 250
myrank=1 251 500
myrank=2 501 750
myrank=3 751 1000
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4. HERE2

| 175100004 F 12423 BIL TMPIESITETL, BAMESTY
ASHAL TR

O LN TOTVSLORNIETRDESY
MPIDO#HR{L 02

70tAHEB7TOLADF7BSDRE

FERDRRERIERDD

aB A HICHHRIE(=0)2 51D
B3 MERDBIN—T DEFT

Cibag 1[0
MPIDO#E77 {L 012

N
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4. mBRIE2 (practice 2) DD&

D F4LINOBE)
% cd MPl/practice_2

2 7097L0O&RE

% vi practice2.f

@ AT

% mpinfort practice2.f

4 KT

% qgsub run.sh

REHI(P165)
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MPIF—&E5:X

| F70CARMILETATFILEERD
oF7NtARIMIL/=XE)EREERTS
o DTOLANT -4 % EET 7 EATEHILIIAT
oF—SEEICEIDTOCADNT—2ET7 AT EIEH AT HE

! MPI_SEND/MPI_RECV

on gﬂﬂo)'lﬁ"l ﬁf?

O IFENTORABTT—2NDEREFELETD
OF —RELXH5E T I HF TR (I h L
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MPI_SEND /MPI_RECV

2270DEINND—ERER R &5 71 NIEX

: 22%0 ; ; 7271
| B3 . B3l
MPI_SEND | . MPI_RECV | BEA BT
e B TRIE
i i 7avo&Eh3

ERNETLARRRTIADER - SEATE
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MPI_SEND /MPI_RECV

program sample4

include 'mpif.h'

integer nprocs,myrank

integer status(MPI_STATUS_SIZE)
real work(10)

call MPI_INIT (ierr)

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

else if(myrank.eq.1) then

+ status,ierr)
write(6,*) work

endif

call MPI_FINALIZE(ierr)

stop

end

sampled.f

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

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

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

Page 32
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S. WHMRE3

| BEME2070595LNDRI VDA METV0ICEDT,
MeHARLEHAL TS

& UM EREREFILUT
2291,2,3(0LL5Y)
call MPI_SEND(isum,1,MPI_INTEGER,O,

& itag,MPI_COMM_WORLD,ierr)
240

call MPI_RECV(isum2,1,MPIl_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)

KisUmMTRIETDETVI0DEAFIMN EEESSNTLES
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5. mERIE3 (practice_3) DD

D F1«LIOMNOBE)
% cd MPI/practice_3

2 7077L0%E(CEERB2DEIZH% practice3.f ELTHEBELTLE
9, )

% vi practiced.f

Q) AaAvINMN
% mpinfort practice3.f

4 KT

% qsub run.sh

REHI(P166)
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MPISRBEL&E (S

HB7OEANSFALII 1=~ EH DL TOERICHL TR
‘T"—L.'n E'_ >

FEBFRUAZI2=r—2%2F 070 AMTT—22HFITS

() RR7OCADF—422RALAIa=4—42%2F5>270tA

"NXET D

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

> NEORBEF—4228MT3DATARS 70 HOX(E

» A31=4—4MPLLCOMM_WORLD:#E>2 70t RIC#E{EENhS

> MPLBCASThHcalldh3i5IcFRE A RE GBEICSMT 22708
DRAEAHERAD)

2290 2291 22792 293 | s | ZUUN

s3fTER1.3.6
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MPI_REDUCE

® FALIZ2=4—2%D7OLAMTRIL BA. B
PLEOHEETL. RRERRIOLRICET

/7 sampleb.f

)

program sampleb
include 'mpif.h'
integer myrank,nprocs
call MPI_INIT (ierr)
call MPI_COMM_RANK(MPI_COMM_WORLD,myrank,ierr)
call MPI_COMM_SIZE(MPI_COMM_WORLD,nprocs,ierr)

- MPI_COMM_WORLD,ierr)
if(myrank.eq.0) write(6,*)"Result = ",isum
call MPI_FINALIZE(ierr)

call MPI_REDUCE(myrank,isum,1,MPI_INTEGER,MPI_SUM,O0,

stop

end
o
%mpirun -venode -np 4 ./a.out
' Result = 6

_______________________________________________________________________________________
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MPI_SCATTER
® RILaZa1=H—42%%

D70t ARADKRTOEADZXF/INY

727H5, 7OCADTEINYTrlcAyvE—I21%(ETB.
o FE7O0LANDAYVE—IRIT—ETH.

RKEXFTOELX

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

> REINVIFPEREINVT7IEAT) LOELYHHoTIR LS5 (MPI1.0f1H#xR)
> F7O0CAANOX/E—ORA—EBTHIWMESIIMPISCATTERVEZ(ERT 3.
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MPI_GATHER
® RALaIa=/s—&%¥H

D70 ARNE70CRNDEEINYT

7HS, KRTOLADZEFE/INY 77l A Y-S %X (ET .
e FE7OAHNSNAV—IRIE—ETHS.

RETOEX

& icount, MP
& icount, MP

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

I INTEGER, recvdata,
I INTEGER,0,MPI COMM WORLD, ierr)

> RENVIFPEREINVT7IEAT) LOELYHHoTIR LS5 (MPI.0{1H#kR)
> F70CAANOX/E—ORI—EBTHWMESIEMPI.GATHERVE(ER Y 5.
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6. HHRE4

| EBRRME3IOTOVFLT. 5702 F%EMPI_REDUCEZ(E
ALTS70ICEHLT. 5700 SiEREH AL TS

D F1LIOMNOBE)
% cd MPI/practice_4

2 7077L0%ECEERBINEZHI% practiced.f ELTHELTLE
9. )

% vi practiced.f

Q@ ANt
% mpinfort practice4.f

4 EIT
% qsub run.sh REHI(P168)
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7. MPI70Y 2329

7.1 EFUEDIT S
7.2 ZREREIDOE
7.3 BIEDORE

7.4 BEHUDFE/

7.5 771VDOAEH
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7.1 WIEDIHR

A=V IN| ¢ =
—~ IR S — — 70754 —
— I BT
> | (SIS EE)
IR DA 5l 14 WIE(C kB FI{E

\_ J - /
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LS BliE

&4, CPUICEIVETS
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ZRICEBATIEDH

| DOJL—7(FORTRAN ) B (i1 T oy 1l i

il )ealEL 2 Bl ik
do iz=1,100 (g0 1a-1,25 \W

do iy=1,100

dO iy::l., :I_OO dO | 100
//;o iz=26,50 ‘\j

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

u 1 df‘ | 100
LE g do iz=51,75
: eng do iy=1,100
enddqd
\ d
MIEn < ?/do iz=76,100 \
en do iy=1,100
enddo endd do ix=1,100
N ALIE 1
enddo enz :
enddo ALIE n
enddo L cnddo
enddo

EVREIDN—T THIHLT B ENER o
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WIBICEDHAFE(1 A=)

JA+X0 JA+EXR1 JALR2 A+ X3
QILEE 1 AILEE 1
ALIE2 ALIE2 AIR3 ALIR4 LIRS
MIE3 AIE6
JLIE4 N
-
N5 Al
z g
1
JIEG ~ 7

Page 44




7.2 ZERBIDH7H

D 7avo79E
- ERZEDEHOBICHEITS

)45 &l

2 Y19V 58
- FRICHAL, KEIICESHHTS
)45 8l

N
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709798
| REREHNIZELN-TERETIIES

do i=1,100 JO+X: 0O
R
enddo
RURLEETOER
BITHFIZENYHTS
do i=1,25 do i=26,50 do i=51,75 do i=76,100
enddo enddo enddo enddo

Page 46

nproc—1
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| REEHFRYELN-T2R3ETIES

do i=1,n

enddo

wmURLEETOEREIC
EIFIZEY K TS
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JO+X:01230123

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

enddo
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iRt = <Hl

| HRODON—-TICEFNBEIIDBAFEHi+1PI-1DEE,
WN=TEREIL/-RICTEBIRMNZES

B RhR
do i=1, 100
[ b(i)=a(i)—a(i—1)}
enddo
s &1 i N
FO0+20 2N EIR |
I |
seent [N THGE TR
] eveeeen ]
O+ Xz 2 \ ifﬂiﬁ' EE
NS
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ABT—20DXRME

| REIRRICHIIBT—2E#SICE, AvE—ITRCEZT—20D
EREIE

JO+ R0 ist | ied | y

JOt2R 1 ; P ist | ied

JOtX2 7]\'%_' ist ied
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fHI DI Xy E— 33

MPThi
: !iﬂ%ﬁﬂﬁ¢>
ist = ((100-1) /nprocs+1l) *myrank+1 Hii
ied = ((100-1) /nprocs+1l)* (myrank+1)
%LF = myrank-1 - L SUEHED
1RT = myrank+l tEE

1f (myrank.ne.(0) then
call mpi recv(a(ist-1),1,MPI REAL8,iLF,1, &
MPI COMM WORLD, status, lierr)

endif
do 1= 1ist, 1ed

b(i) = a(i) - a(i-1)
enddo

1f (myrank.ne.nprocs-1) then
call mpi send(a(ied),1,MPI REALS8,1iRT,1, &
MPI COMM WORLD, ierr)

endif
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TFykavyy

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,l,MPI REAL,]1,
+ itag,MPI COMM WORLD, ierr)
else if (myrank.eqg.1l) then

call MPI Send(sdata,1l,MPI REAL,O,
+ itag,MPI COMM WORLD, ierr)
endif

® 590771 HREIFICMPILRECV (RIHAZE 133 1:&(5) 2

fI5&, EREHNRTEY, FEIREELS.
0 CHIXOLFIEIREZTYFOYZ7ELD,
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TFykayy

>0
MPI_RECV

MPI_SE

\/\A_

o FykOv/mEIET EELTIE, BITHAFEITSNS.
@ MPILRECVEMPI_SENDDIELV RV UIFFFICS IE
2 FEREAEUMPIIRECVEMPLISENDICEZEX S

X

291
MPI RECV

MPI_SEND

=

X907 71 D 5MEE
lcMPILRECVZER{TT BET—
FHREINBDEFOIRE
TLEF->TLES.

2270
MPI_RECV

MPI_SEND

2291
MPI_SEND

MPI_RECV
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@ | 3¥%0
MPI_IRECV
MPI_ISEND

MPI_WAIT

2291
MPI_IRECV

MPI_ISEND
MPI_WAIT




Fykay 2 nmEED

// 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 Send(sdata,l,MPI REAL,QO,
+ 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,QO,
+ itag,MPI COMM WORLD, status,ierr)
endif

N J
® MPI_SENDEMPI_RECVA ML D ESICHEUHUIRF23E5E
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FykayonmEEQ

s

N

1f (myrank.eqg.0) then

+

+

+

+

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

/

o JERFHIEIMOMPIISENDEMPLIRECVICIEE A S

® MPIISENDEMPLIRECV,MPI.WAITOZ ¥l {TER1.2.7~10
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WMINA—(HFE)

70t 20 70tA1
real (8)::a(100) real (8)::a(100)
do i=1,25 do 1=26,50

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

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

70tA2 70tA3
real (8) ::a(100) real (8)::a(100)
do i=51,75 do 1i=76,100

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 i1=1,25

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

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

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

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

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

70tX0
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MPIICE>THESI{bEh =7 097 LD771 IV AR Al
! 975‘031;:)9—’/75‘&‘), %h%“h(:ﬁﬁﬁg&éf:&), KD
A7 LGIESETHTS.

1. 771V AA
1D 27atAR—771VAN
> BRTIAVZLHS5BITLHBL
2 KR7OtAAN
> XEVYDOHIR D I §E
S PEI771IVAN
> AEVHERICINZ, |/ ORRIDHIRD ] 5E

2. 771N

D KFR7TOEAHA
> 771VE1DICHFEDD
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etcl.f

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
isum=0
do i=ist,ied
isum=isum+idat (i)
enddo
write (6, *) myrank,':partial sum=',isum
call MPI FINALIZE (ierr)
stop
end




fKR7OLAAA

dl
\

— : MPIJE{E
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|
\

)
dl
\I

20

71

92

7 3

etc2.f []

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
open(10,file="fort.10"'")
read (10, *) senddata
endif
icount= (numdat-1) /nprocs+1
call MPI_SCATTER(Senddata,icount,MPI_INTEGER,
recvdata (icount*myrank+1), icount,
MPI_INTEGER,O,MPI_COMM_WORLD,ierr)

isum=0
do i=1, icount

isum=isumt+recvdata (icount*myrank+i)
enddo
write (6, *)myrank, ':partial sum=', isum
call MPI_FINALIZE(ierr)

stop MPISCATTER(D E#lild48#1.3.13

end
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dl
\I
I

N|
\I
\\)
N

- EDZE

- MPIH{E
- I/0

include 'mpif.h'

integer, parameter :: numdat=100
integer,allocatable :: idat(:) ,work(:)
integer :: nprocs,myrank,ierr

integer :: ist,ied

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)
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,O,
+ 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
call MPI FINALIZE (ierr)

stop

end




DERT77IIVASN

etc3.f
include "'mpif.h’
Integer, parameter :: numdat=100
integer: :buf (numdat)
C
7270 call MPI_INIT (ierr)

-4 — call MPI_COMM_RANK (MPI_COMM_WORLD, myrank, ierr)
— —_ call MPI_COMM_SIZE (MPI_COMM_WORLD, nprocs, ierr)
291 c
-4 —— ist=((numdat-1) /nprocs+1) *myrank+1
— . — ied=((numdat-1) /nprocs+1) * (myrank+1)
772 read (10+myrank, *) (buf (i), i=ist, ied)

W) -
_ . I sum=0
7273 do i=ist, ied
-48 isum = isum + buf (i)
enddo
C
write(6, *) myrank, ;partial sum=", isum
—> :.1I/0 call MPI_FINALIZE (ierr)
stop
end
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etcd.f —

3

\I

Ny

\I

include 'mpif.h'
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, lerr)
icount= (numdat-1) /nprocs+1
do 1=1, icount
senddata (icount*myrank+i)=1count*myrank+i
enddo
call MPI GATHER (senddata (icount*myrank+l),
icount,MPI INTEGER, recvdata,
icount,MPI INTEGER,O,MPI COMM WORLD,
lerr)
if (myrank.eq.0) then
open (60,file="fort.60")
write (60,'(10I8)') recvdata

endif

call MPI FINALIZE (ierr)

stop

end MPLGATHER@?#%H‘*F.I'&‘I .3.8




SE771IVHEA

etch.t
include "'mpif.h'
. Integer, parameter :: numdat=100
7¥70 N integer :: buf (numdat)
L] —— call MPI_INIT (ierr)
291 — 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 — i ed=((numdat-1) /nprocs+1) * (myrank+1)
N do i=ist, ied
— buf (i) =i
%93 I— enddo
write (60+myrank,” (1018)") (buf(i), i=ist, ied)
P@ call MPI_FINALIZE (ierr)
stop
end
> :I/0
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8. HWBR&ES

| P65Metc4.f2P63NT KR7/OELAA N+ AEVEIR IOFNDES
<, F70CAICUHREHEBRZTEERT DI SICEIEL TEZL,

oLk

@ senddata,recvdataZFEHIZHERT D& S(ZallocatableEE 9 5
@ BITOERHLHERT HEE(istied)ER DD

® HIOtATwElisenddatadD Bl R S (allocate)

@ S>%0TrecvdataDFEHZHEIRT S(allocate)
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8. WERIES5 (practice 5) DD&

D F1«LIOMNOBE)
% cd MPI/practice_5

2 7097L0O&RE

% vi practiced.f

Q) AaAVINMN
% mpinfort practiceS.f

4 KT

% qsub run.sh

@REHI(P170)
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9.2 SX-Aurora TSUBASA®I /N1 IV-R1T
9.3 SX-Aurora TSUBASAIC&ITAIRIRER
9.4 SX-Aurora TSUBASAOFS 5 14 BE B2 44 BE
9.5 NEC Ftrace Viewer
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9.1 YA N—-AF17E2—NVE1—%
W /—RE

| EMOCPUARI—DATE)ESRTES
®SX-Aurora TSUBASA
OPCYIZ AR

| A n135Ic kB E B FE#EER OpenMPLEHFIATES

CPU CPU CPU CPU

=X F

AE!
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01 YA\ —=AF17t2—0aEa1—%

B2 VF/—RB(SMPYZA%)

| EHOHBATVROVE1-2HRIYNT—VERLTERSA TS
®SX-Aurora TSUBASA
OPCYI AR

| SMPRIS, MPIICEBiFIEZTTS

AE! A€l AEY

CPU CPU CPU CPU CPU CPU
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9.2 SX-Aurora TSUBASADOA INT IV 1T

B SX-Aurora TSUBASADOV /NP IV ik
D IRIBRTEDFZHAIAH
SQUIDTIE, AV INF, F47 ), P7)r—=a  RIR G ENIRIRE VR EE
Environment modules EL\DY—IVTERBLTWET, F9 T2 /REETL
T NIMV/—FRRITOHRIRIZRZ R AIAA TSEELY,

% module load BaseVEC/2021

@ aAvIstNEi&
70T ETUTOaZ/RERTLTEELY,

% mpinfort 7> 3> WPIYV—XX771/LE
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9.3 SX-Aurora TSUBASAICHITBIRIZE SN

ENMPI_PROGINF

| RITHEEEREMPIZ7OER BICEMICRTEERY, £MPI
70t ANIEREEHREL TRRIERIIEHTTHE

| ®EIE, MPI7O0Y 5 LORTICEHLVT, MPLFINALIZEF S
ZMEOH L 7=B2IZMPI_COMM_WORLD (MPIUNIVERSE=0) ®5 >
20OMPI7 O AHNSEEIF—HAICHLTITHNS

| NMPI_PROGINFOfEE RTARIT LT 0l

eNO iERERImE AL & (BXEME)
®YES EREREZRNEATH A
®DETAIL HRERHRZFMKNERTL A
®ALL HEREIRHZHREEA TH 7

®ALL_DETAIL {EREIR Rz MILREXTL A
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NMPI_PROGINF i 73 fl( DETAIL}E EBF )

XEFELSCAONSTLTOSTE —F——RHMEe Q0T

Global Data of 4 Vector processes

Real Time (sec)

User Time (sec)

Vector Time (sec)

Inst. Count

V. Inst. Count

V. Element Count

V. Load Element Count
FLOP Count

MOPS

MOPS (Real)

MFLOPS

MFLOPS (Real)

A. V. Length

V. Op. Ratio (%)

L1 Cache Miss (sec)

CPU Port Conf. (sec)

V. Arith. Exec. (sec)

V. Load Exec. (sec)

VLD LLC Hit Element Ratio (%)
FMA Element Count

Power Throttling (sec)
Thermal Throttling (sec)
Memory Size Used (MB)
Non Swappable Memory Size Used (MB)

Min [U R] Max [U,R] Average
16.970 [0, 3] 16.970 [0, 0] 16.970
16.965 [0, 0] 16.965 [0, 1] 16. 965
16.796 [0, 0] 16.963 [0, 1] 16.874

17053548337 [0, 1] 17440762295 [0,0] 17263359528
4198659475 [0,1] 4204884402 [0,0] 4201854256

: 1074848210983 [0, 1] 1075027941241 [0,0] 1074899697744
: 536897217651 [0, 1] 536990823082 [0, 0] 536924988473
: 536870912015 [0, 1] 536870912208 [0, 0] 536870912063

79940. 380 [0, 1] 79974.629 [0, 0] 79955. 934
79914.100 [0, 1] 79946. 632 [0, 0] 79929.576
31646. 962 [0, 1] 31647.435 [0, 0] 31647. 096
31636. 356 [0, 0] 31636. 995 [0, 3] 31636. 663

255.662 [0, 0] 255.998 [0, 1] 255. 816
99.024 [0, 0] 99.052 [0, 1] 99. 037

0.000 [0, 1] 0.011 [0,0] 0. 005

0.000 [0, 0] 0.000 [0, 0] 0. 000

6.963 [0, 3] 6.968 [0, 2] 6. 965

9.783 [0, 0] 9.995 [0, 1] 9.882

; 49.991 [0, 1] 50. 000 [0, 0] 49. 994
: 268435456000 [0, 0] 268435456000 [0,0] 268435456000
: 0.000 [0, 0] 0.000 [0, 0] 0. 000
0.000 [0, 0] 0.000 [0, 0] 0. 000
3784.000 [0, 0] 3784.000 [0, 0] 3784. 000
92.000 [0, 1] 156. 000 [0, 0] 108. 000
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ERRE1#2H=VD100F EREETE

11— —CPURR1#»7=VD 10077 :F 8/ s mEETEE
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FEYNIMVE

NIMVEEE

L1FvyvraI AR
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NIMVEREETRE
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FMATRR S RITERMN
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MPISEPSELECT

| EEH NS IVIEETS-HADOHAKEFHIETS
O EN 1D, IEXEH A7TFstdout. SIDICH EN D
O EHN 2D, EXETF—HANETHstderr SIDICH AZh S (BEE(E)
S EN 3N, IR#EH Aldstdout.SIDIC, HEIF—H Aldstderr. SIDICHAETND
O EMNADE, FEHASIVEEIFI—HAD, std.SIDICHAENS
O ENMRNE, IEEHALEETIS-HAET771MICHALELY

mpisep.shDFEAH (E=3%EET BHE)

#PBS -v MPISEPSELECT=3
mpirun -venode -np 4 /opt/nec/ve/bin/mpisep. sh a.out
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9.4 SX-Aurora TSUBASAD S S M REARHTHERE ftrace

OEHAE
| AIRHRDY—-A7055 LeBRIEA T -ftrace ZIBEL TN
TIWVTBE, BN —F2BRUHITHB[INHAT I I/MRICERZH,
EN—F2) OLUERITARE7TOQI S LD EREND
| ETRIRE7 OIS LERTTRE, I bFLIMICRIRTER 771V E
LT ftrace.out HERmEND (MPI7O55LNIBEER, V7D, 598
EMI5Eh=RHiEES)
| ftracea2 /R2RITT3E, BIFVAMBEER D771 MCHATNS

% ftrace —f ftrace.out.x -all
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S EEBITEEE ftrace HAHI

| MPIE{THDOftraceld. LT OFREBADFHWAEME ENS,

* *
FTRACE ANALYSIS LIST
* *

Execution Date : Fri Oct 1 18:33:34 2021 JST
Total CPU Time : 0:01° 08”519 (68.519 sec.)

FREQUENCY EXCLUSIVE AVER. TIME MOPS  MFLOPS V.OP AVER. VECTOR L1CACHE CPU PORT VLD LLC PROC. NAME
TIME[sec] ( % ) [msec] RATIO V.LEN TIME MISS CONF HIT E.%

4 68.519(100.0) 17129.680 79182.1 31341.6 99.04 255.9 67.370  0.035 0.000  49.99 EXAMPLEG6

4 68.519(100.0) 17129.680 79182.1 31341.6 99.04 255.9 67.370 0.035 0.000  49.99 total

(a) (b) (c) (d) (e) (f) (9) (h)
ELAPSED COMM. TIME COMM. TIME  IDLE TIME [IDLE TIME AVER.LEN COUNT TOTAL LEN PROC. NAME
TIME [sec] [sec] / ELAPSED [sec] / ELAPSED [byte] [byte]
17. 409 0. 566 0.328 300. OM 4 1.2G EXAMPLE6
a. $RRE
b.  MPIFHEOETICERL/ZBIFR
C. F70LAUICENT. MPIFHRORTICEPULZBIREA. EEREAICHHZES
d.  *vte—I@5ICEBPLE 8RR
e. H/B7OBRACENT, 2vt—IUF6ICBPLAZERED. 2BRMICHDHIEE
f. MPIFHEEH-VOFEMEEE
9. MPIFHECEZEEXEE
h. MPIF&EECLIBEESE
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0.5 NEC Ftrace Viewer

S RERRITEEE (ftrace)IBHIREV 77 1HIWICRTTD7=HD/—)
o - N—F BN EEIBIREBRVIAAR,. BELII7RX TR TEET.,

o BELESI{LiERE - OpenMP, MPIZFIAL =705 LDALYR - 7O AHFN
HEETRREERICIBIETEEY,

24 /scfs1/cmc/home/w61028/sato/firace_sample/BCM_LEE/verd-2/IXS_1lane/ND4_mpil6ompD1_ft — NEG Firace Viewer

file Chart Table Help

1 Pro hart | [} MPIC hart 52

Process Selection  Function Selection = [
180

170 {

160

150

140 {

130

120

30

MPI & ELAPSED TIME (s)

g,,—,-,_,—,.,—,—,_ . 1 B B | .- B B
0 1 2 3 a 5 6 7 8 9 10 1 12 13 14 15
MPI Process in loop
WELAPSED TIME 8 MPI COMM.TIME ® MPI IDLE TIME

[T ProfileTreeTable 82 Column Selection Table Setting = B

PROC NAME FREQUENCY (#) ELAPSED TIME {s| v EXCLUSIVE TI| AVERTIME (ms) MOPS MFLOPS  V.OPRATIO (%) AVERVLEN VECTORTI| ")
= Total 19301830 410.08 496128 0.26 939545 2683.02 95.77 193.07 e

P mpi_win_t 19200 125.92 1685.97 87.81 23200 0.00 6325 41.91

b lagrange ; 1436 2940 42978 298929 257459 17585 6995 5461

b lagrange § 1436 2898 41335 287 85 255515 180.85 6963 54.84 1

b lagrange § 1436 1860 26862 187.06 258022 25510 6518 6044

b lagrange § 1436 18.65 268.19 186,77 258615 255.34 65.14 60.44

b restar_ow 32 27.40 18267 570831 27162 0.00 3557 64.00 |

b aa a1 4R a3 1)

intarfare ¢ 1RRARAN 1454 155 71 nin 45753 68 7978 A

2% . https://www.hpc.nec/documents/sdk/pdfs/g2at01-NEC_Ftrace Viewer_User_Guide_ja.pdf
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10. HERIEE6
| FHB709 7 LEMPITHFHLL T /=&

-

\

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

sample6. f

)

parameter ( n=12000 )
real(8) a(n,n),b(n,n),c(n,n)
real(4) etime,cp1(2),cp2(2),t1,12,t3
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
write(6,50) ' Matrix Size ="',n
50 format(1x,a,i5)
t1=etime(cp1)
doj=1,n
do k=1,n
doi=1,n
a(i.j)=a(ij)+b(i,k)*c(k,j)
end do
end do
end do
t2=etime(cp2)
t3=cp2(1)-cp1(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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10. HEERAFEO6 (practice_6) DD

® LN TOUSLDFENIITERDESY
- BERIEHMIEMPI Wtime 2233 ;

i i
MPIDHREBE DR ZHENT2EHIIrealxSTERT
7OEABEATORRADTF VBEORE | 6rea|*8 - |
SERBOWELEEERDS QWETIREOMEI LD ORE

X |
BeBiNd SE5an ML .~ call MPLBARRIER (MPI_COMM_WORLD,IERR)
TFbEcDENEE g t1=[g\nwpévgr|‘:ﬁn]E 0

(45 a1 =L call MPILBARRIER (MPI_COMM_WORLD,IERR)

BERWTBETa%570IcEH3 Gr-tisNRMoRREEsd
5250 EREHN

MPID#E T (L2

Page 81



10. HEERAFEO6 (practice_6) DD

W7 —2DEXTFE(TI - NIMVER)

o JOR0IFTOER]L, 2, 3MLETEREIRIMLI=ECHIx%E
ZITERA(TH)

70O+ X0 JOtX1 JAatX2 JO+ X3

/ A —

MPI_GATHERZ{ERL T, &5
IWCRHBLIET—522RDD
il fT2%1.3.8
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10.

%

%

%

%

Page 83

HBRIES6 (practice_6) D&

T1LIMN) DB E)
cd MPI/practice_6

7095 L0OREE
vi practice6.f

AINT I
mpinfort practice6.f

KT

gsub run.sh

BEH(P172)



| %
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181, ELFiRS
T#k2. SEM, WebH b
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181, ELFRS

1#81. 1 70CRAER
(1#1. 2 —¥—i@(E
f1#%1. 3 S£HH&E(E
1#1. 4 TOMROFHEE

¥BL, ATFFRAFTIX, aZa2a=45—4%4 (comm) IT,
MPI_COMM WORLD¢ 9 %.
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1#%1. 1 70tAEIR

1. 1. 1 7O0tXAEREEF

| MPHRIROMEAL - T VEPRIROMVEDEETS
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f$#&1. 1. 2 7A77LFHFICFORTRAN)

- 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+l)*myrank+1
ied=((numdat-1) /nprocs+1) * (myrank+1)
1suml=0

do i=ist, ied
isuml=isuml+i

enddo
call MPI_REDUCE(isuml,isum,l,MPI_INTEGER,MPI_SUM,
& 0,MPI_COMM WORLD,ierr)
1f (myrank.eq.0) write(6,*) 'sum=',isum
call MPI_FINALIZE (ierr)
stop
\\end
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1#&1.1. 2 7O77LHFICC)

etc’/.c

//;include <stdio.h>

#include "mpi.h"

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

{

int numdat=100;
int myrank, nprocs;
int i,1ist,ied,isuml, isum;
MPI 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) ;
1suml=0;

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

MPI Reduce (&isuml, &isum,l,MPI INT,MPI SUM,
0,MPI_COMM WORLD) ;

1f (myrank==0) printf ("isum=%d¥n", isum)

MPI Finalize();
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F#1.1. 3 129V —K771)

£

include 'mpif.h'’ ..FORTRAN

#include "mpi.h" ..C

=
o MPIFHEZFES>UTIL—F2 -B#TIE, 2T AU IL—FL%
PR E A YA R
e MPITHEAT S MPI xxx EWLVo=-FE#ZEEEZLTLS
o 1—HI COI7AMILDFREETHALEEAEL

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 (MPI_SUM 102)

N | /
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T#1. 1. 4 MPLINIT MPBRIROFIEA(L

MEHE
o MPIRIEDMEMENIEZEITS
o BT RET—F ierr DA ( FORTRANDIEZE)

£

integer 1lerr
CALL MPI INIT (ierr)

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

<=
| EOMPIV—F 2 KWRIIC1 BB UHEhEIThIELESEL
| BEIa—KiE, a—IWL7=MPIV—FUAIEEICER T IO,
MPI_SUCCESS%Z:R$(ftROMPIUVL—FTHRL )

HEZTFHEESEFUHIRICRELEEH -, tho7otA(IC
S5l INLEV(BISRSICITBEHNVE)
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181. 1. 5 MPLFINALIZE MPIRIZEDETY

e MPIRIEMRTEEITS
o S|HILRENI—F ierr DH (FORTRANDIZE)

=

integer ilerr

CALL MPI FINALIZE (ierr)

int MPI Finalize (voi1d)

=5
o JOUSLMNRTIRRIC, BT 1ERITIILELNHD
EEETLEICIL, MPI_ABORTZALS

o CHOFHmMENTUHEINI=RIE, LHEAMPIL—FUHED
HLTIEESEL

Page 92



f1#%1. 1. 6 MPLABORT MPIERIZEDH

o MPIRIEMEERTIMEZITD

£

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

int MPI Abort (MPI Comm comm, int errcode)

513
5184 B | AHAD
comm handle | IN e ity St
errcode | E# | IN I>—3—k

2D S RTHOTOLREEBCREETLESET S

o BIMITIZIA=H—AERBELTHN
MPI_COMM_WORLDZHEE
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$#1. 1. 7 MPL.COMM_SIZE MPI7OtA#NOE=

RAEmE
o HBELFIAZA=/—RIIEITEHETOELRAMEMFTS

lnteger comm, nprocs, lerr

CALL MPI COMM SIZE (comm, nprocs, ierr)

int MPI Comm size (MPI Comm comm, int *nprocs)
5%

5138 E | AdH

comm handle |IN OS2 =4H5—4

nprocs BH  |OUT |32 =4—4A0OHKRTOERH

:

e commhHMPI_ COMM WORLD®DiEE, #ARgELZTOEX
DMz RY
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f1#1. 1. 8 MPI.COMM_RANK &S NEE

B REMLE
o HBELOZA=/—FIEITHETOERDIUVIVBEETEIE
95
E£X
integer comm, myrank, ierr
CALL MPI COMM RANK (comm, myrank, ilerr)
int MPI Comm rank (MPI Comm comm, int *myrank)
51
5138 [l At A
comm handle |IN OS2 =45 —4A

myrank | % OUT |aZaz=4—43hDI3UIEE

:

o B7ORREMTOLRDRXAI, REICHLS
o OMBNProc-1ETHEET MU LT AERADTUIEIRT
(nprocsldMPI_COMM_SIZED R H{E)
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f1#1. 1. 9 F9BSLRTOL AN E/-NIBDHE

| 15'5100%T%nprocTHE

myrank=0 myrank=1 myrank=2 myrank=3
nprocs=4 nprocs=4 nprocs=4 nprocs=4
ist = ((100-1) /nprocs+1) *myrank+1
ied = ((100-1) /nprocs+1) * (myrank+1)

ist = ((100-1)/4+1)*0+1 ]
-1 -
- ~1)/4+1)*1+1
fed = ((100-1)/ *St = ((100-1)/4+1)FLt |
_ = 26 ist = ((100-1)/4+1)*2+1 ]
25 ied = ((100-1)/ '
ted = = 51 ist = ((100-1)/4+1)*3+1
= 50 ied = ((100-1)/ p
= 75 ied = ((100-1)/4+1)* (3+1)
= 100

Page 96



1#&1. 2 —X—@(§

f18]1. 2. 1 —W—@EER

— D EETORREZETOELANTIAVE—DH
Ay—TDRMIE, T—REERIETHETITHONDS
—xt—B{EL, FELNBLZENEIZHMINTINS
JOyx J8BIELETOVX U TREENDHS
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18#1. 2. 2 7O LA

Page 98

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

1sum=0

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

enddo

write (6, *) ‘SUM=", isum

stop

\end

BRI (etc8. £)




IR A A—
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N

<«

PS|ALIE A A —D
filedata . 2290
4 [ ] 291
dataarea < . 7272
_ 5243

-




7077 LGI(MPIAR )

etc9.f

//’ include "mpif.h
parameter (numdat=100)
integer status (MPI_STATUS_SIZE), senddata (numdat), recvdata (numdat)
integer source, dest, tag
call MPI_INIT (ierr)
call MPI_COMM_RANK (MPI1_COMM_WORLD, myrank, ierr)
call MPI_COMM_SIZE (MPI_COMM_WORLD, nprocs, ierr)
icount=(humdat-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
cal |l 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\‘)Q




fH381. 2. 3 MPLSEND 7Ov# 5 Bu%(E

HREMEE

o X{S5/\yT7(data)ADT—2E Hidatatype TEHiL f=count{@ D
527 (tag)tEEHRZIZI1 =7 —FcommAD S Ydestzd 70O+
AITXET S

WA A—D

EZERTOEX

E &/ VW7 (data) =
count Py ;
& —] O
38 Ex£70+EX
datatype . AN

Bl
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MPI.SEND 70Ov* I 8%(E

=X
EFEDE data(x)
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)
518
5134 [E | A7
data = |IN EET—XDREBTEFLR
count 2% |IN EET—IADERMOLLLDEL)
datatype | handle |IN EET—IDEAT
dest 2% |IN BEMEFDIUY
tag 2% |IN Ayt—IB/9
comm handle |IN O3 =45—4A
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MPILSEND 7Ry I BEEFE(HRE)

>

| X E—2DRISRFINIMETIREL, BEOBEB (count) TR

| datatypeldRR—JLIBIC—E%ETRT

V291 Ave—22RRT31=0ICERTS

| KNV—FU/BUHLE, BEX0ENETIZETLEREFS/ES
| MPI_SENDTG#{EL/=F—%I3, MPI_IRECV, MPI_RECVDES
S5TRELTHL
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18%1. 2. 4 MPITERSNA=EHMNE(FORTRAN)

Page 104

MPI®) FORTRANE D
T—3947 *icd HH

MPI INTEGER INTEGER

MPI INTEGER2 INTEGER*2

MPI INTEGER4 INTEGER* 4

MPI REAL REAL

MPI REAL4 REAL* 4

MPI REALS REAL*8

MPI DOUBLE PRECISION DOUBLE PRECISION
MPI REAL16 REAL*16

MPI QUADRUPLE PRECISION
MPI COMPLEX

MPI COMPLEXS

MPI COMPLEX16

MPI DOUBLE COMPLEX

MPI COMPLEX32

MPI LOGICAL

MPI LOGICALIL

MPI LOGICAL4

MPI CHARACTER

QUADRUPLE PRECISION
COMPLEX

COMPLEX* 8

COMPLEX*16

DOUBLE COMPLEX
COMPLEX* 32

LOGICAL

LOGICAL*1

LOGICAL*4

CHARACTER HE



MPITERSh7=EHNNE(C)

Page 105

MPI & ad
T—3347 g o
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
MPT FLOAT

MPI DOUBLE

MPI LONG DOUBLE

unsigned char

unsigned short

unsigned int

unsigned long

float

double

long double HE



f18#1. 2. 5 MPI.RECV 7Ov* /BIB(E

s L
e O3a=4H—RcommHADTIsource’ZATALAMNLEEETN

1=T7 —%% )N datatype TEHE L f=countf D27 (tag)ft=ERZE
Z{5/\wI7(data)IFHEIZIET S

ZEETOER

| tag
65 count
EExTTOEX 38 &
sourceHh 5 81 datatype
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MPI.RECV 7Ov* J7BRERE)

= =t EEDHE data (*)
integer count, datatype, source, tag, comm,
status (MPI STATUS SIZE), ierr
CALL MPI RECV (data,count,datatype, source, tag,
comm, status, 1err)

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

MPI Status *status)

datatype, int source, int tag, MPI Comm comm,

518
518K [} AH A
data T= OouT ZET—FDRABTFLAR
count B IN ZETADERDHOLLLDIE)
datatype |handle [IN RET—E2D2A4T
source B IN BIEHRFDIY
tag B IN Ayt—T8Y5
comm handle |IN O =45 —4
status status | OUT Ayt—IlEER
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MPI.RECV 7Av*JBIREHRE)

2D

| EXQEHRTIIETUEREFEAES

| Bl¥statusli3BEENTE TKRHFIEMEIS
OFORTRANTIE AZEHAMPI_STATUS_SIZEDOEEFEZSI
O CTIIMPI_Status&EWLV OB DIBEWRT, EEFTNVPEZY, T7—2—REE
HigEhs
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f1#1. 2. 6 7OV 7B BEOEE

e MPI_SEND,MPI RECV

EIE L [eEm

MPI_SEND:Mi%fE#EF:  : DZBEHR:MPI_RECV

4% l : l %

MPIESE | [z o\ | MPIESE || |
gy | | YPUER o) | VPER ) 4

LU S A SV
@&FEET @ OREBEET
i
 MEBORN
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fH8%1. 2. 7 MPLISEND FE7Ov+ J8%(s

HREMEE

o E{S5/\wT7(data)NDT—42E Hldatatype T&EiL fzcountfE
29 tag)tEEFRF I 2= —FcommAND T Jdestiid 70t
AITEET S

>

EEATOER
&15/\w 77 (data) tag |

count || e5
& 38 ZIEATOEX
datatype| | s dest~
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MPLISEND JE7Ov*2JBZEEFE(HRE)

=t EEDOE 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, int dest, int tag,
MPI Comm comm, MPI Request *request)

5%
518K e AH A
data T= IN EET—ADEHETRLX
count B IN EET—IDEZRDEH(OLLLDE)
datatype |handle |IN EET—FDEALT
dest B IN BIEMFDIUY
tag B IN Ayt—85
comm handle |IN O =45 —4
request |handle |OUT WS A F
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MPLISEND JE7Ov*2JBZEEFE(HRE)

20

| X0 E—SOKRESFINIMITIIGL, BEROME (count) TR

| datatypeldMPI_SENDOIR%ZS IR

| 27 Xve—Y%RRIT3DICERTS

| requestiCiZERL 2B E DB FHREN, MPI_WAITETEED
5¢ T 2RI IRICERTS

!_zl_;:_g—a‘-’/:l—)bi&, ZEVEDTTE2FATICTAIFLONIEES
1T

| MPI_WAITEZIEMPI_WAITALLCRIEDSE T 21829 3% T,
dataABEZEHL T3 LESELN

| MPI_ISENDT#IELAT—%2I3. MPI_IRECV, MPI_RECVDESS
TRELTHEN

| BEOTTEMPI_WAIT, MPI_WAITALLOESSEERL TEHIL
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{1, 2. 8 E7OVE IRBE

BREEI
e OZa=H—RcommRANDTTsource’ZAT7ALAMNSEEETN

f-T—43& hidatatype CiEfE L I=countf D2 (tag) [t =EFRH
2{E/\w 7 (data)IZZIET S

e

ZEAMTOEX

[tag 2{&/\v 77 (data)
65 count
Y 38 &
EEATOER N datatype
sourceM i
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MPIIRECV FE7Rv*JBZE(IRE)

2

518

Page 114

EFEDE data (*)

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

int MPI Irecv
datatype,

(void¥*

data,
int source,

int count, MPI Datatype
int tag, MPI Comm comm,

MPI Request *request)

518 B |AHA
data 5 |OUT |RET—HDEIETFLX
count 2®H#  |IN ZET—IDEZRDOHOLLLDIE)
datatype | handle | IN RIET—ADIA(T
source | E# |IN BIEHRFDIY
tag B |IN Ayt—T35
comm | handle | IN e ey bt
request |[status |OUT | Avt—UiEHR




MPLIRECV JE7O0vF  JRISBE(HE)
C= 0 | x-S OAESIIEROES (count) TRY

Page 115

| datatypeldMPI_SENDOIE%ZS I

| 2713 XEAITHRHITONEELLIE, MPI_ANY_TAG%
IEEITS

| requestiEBRL2BEEDRBIFHAREN, MPI_WAITEH
CHEEDT TEERIZEBRICERHTS

| BI—Fo -V, BDERORTEFLTICT/OTILD
WIB%EHEITID

! MPI_WAITZZIEMPI_WAITALLTWRIZOS5E T 2527
BF TS, dataOABZERAL T LS L

| MPI_ISEND, MPI_SENDDQEBSTEELET—2%
MPI_IRECVTE{EL T&LY

| BEDSETHMPI_WAIT, MPI_WAITALLOESS%({EH
LTEHL



$8#1. 2. 9 IFE7OVFVBLEEOENE

e MPI_ISEND,MPI_IRECV®DENE

EIEE O Z {5
MPI_ISEND : D%{E#F T ; DRfEfET:MPI_IRECY
MPLE{S , := MPLEIS | pmpI WAIT
MP|2V¥A|T S50 ®JE_1E SA4TS5) P
= £ I : v F5
E{E T - QRfEERT T LF
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f1#&1. 2. 10 MPLWAIT @EERTOHFEEHE

HREBTE

o FRIEBENENTTIDETHLEDLESD

‘i)
2

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

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

518

5%k E A A
request |handle |INOUT |&E{E#7IF
status status | out Iyt—UER

B

Page 117

request/Z[X, MPI_ISEND, MPI_IRECVZ#a—/LLTiREN=AvE—
TiE$RrequestZiEE T S
statusIZlX, FORTRANTIZMPI_STATUS SIZED E#EE5, CTIE
MPI_Status® DEEARZTIEET D




f1#1. 2. 11 MPILWAITALL @#E{EETOFEHLE

REEmE
c 1DLULDFERPBEETORETZHFLEDESD

=

518

Page 118

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)

5158 [E] A7
count 2H |IN FHLEHOEIRIEDH
array_of requests |handle | INOUT |@E{E#EAIFDESI
KEE(E(count)

array_of status status | OUT

Ayt—UREIDES
KESIE(count)




MPIWAITALL &#{EFRTOHEEaHE

20

| array_of statusld, FortranCl3EE¥BIITAEEI
(count MPl_STATUS SIZE)

CTIEMPI_StatusDIEERDESIT, KESIE(count)

| array_of_statuslcld, array_of requestsiCigEEh =
requestEFRIUIBE’ T, ENDrequesticXtind 2 B{EDNT T
REBHEMNEZNS
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181. 2. 12 —W—@EFRED

=15 215 Foat
FELBEAH] MPI_SEND MPI_RECV
JERIHEA@IE | MPILISEND |MPI_IRECV |MPI_WAIT(ALL)

| MPI_SEND,MPI_ISENDOEESTEELIBEA TS,
MPI_RECV,MPI_IRECVDEESTREL THLL
(“I"t& immediate MBI F)

| MPI_ISEND, MPI_IRECVI&, MPI_WAITTREBICHFSRHETEH
MPI_WAITALLTEESHTHEEHDETHRLY
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181. 3 KEE(E

181. 3. 1 EEEELR

| 322 5—2AOL70tATIT SR EAMNEE
oI ELEDIVSF Va3V ER
CANT—2DEBLEICAVLShD7O-K*r AP
OFFTTR<HAL'ShZELE
o tDfthF¥ v+ AFvryRaBE
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1#1. 3. 2 AV LA

etclO.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)

isum1=0
do i=ist, ied
suml=isuml+i
enddo

cal | MPI_REDUCE (isum1, isum, 1, MPI_INTEGER, MPI_SUM,

JOERBO ML
HHhniLy

& 0, MPI_COMM_WORLD, ierr) &£T7ORRDINtEE
i f (myrank. eq. 0)write (6, %)’ isum=", isum HEES)
call MPI_FINALIZE (ierr) '
stop 112124725 51 | 52 | - | 74 | 75 | -
\\>end - ~ J N —
l 126 |27 | ] 49 | 50 T 176 | 77 | - | 99 | 100
950 2200
. = IV Disum1Z@EIELLEA D
5050 -
sum HANEHE LS 20Misum| SR
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fTER1.

3. 3 MPLREDUCE V& ¥varvEE

BEmE ; NV —
. a3 —RcommADETAERAD, EENNVI7DT—

A(senddata)Z@ELEND, opTHRESNTEEZR1TLY,
$ERZ 5K (root) 7O RN Z{E /w77 (recvdata)| Z#&HH
ERG)

/—-

o EETANEIDGEF, BERBITEFEETO

Svp0<lroot] 541 S92 52493
senddata 38 10 60 90
count & 96 1 41 86
datatype 5 25 3 16

op%

BAlE iR %
call MPI REDUCE (senddata, recvdata, 3,

recvdata %0
count & o & MPI INTEGER,MPI MAX,
datatype o & 0,MPI COMM WORLD, ierr)
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MPI_REDUCE(#=& )

=3 BB senddata(*), recvdata (*)
integer count, datatype, op, root, comm, ierr
call MPI REDUCE (senddata, recvdata, count, datatype, op,
root, comm, ierr)

int MPI Reduce (void* senddata, void* recvdata, 1nt count,

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

#
i 3% & | AtiA

senddata |[{F& |IN EET—A2DTFLA
recvdata |{FE |OUT |2ET—E2DFTLRLX

root 7O RFZITEKRERED)

N

count 2% |IN EET—INEZDH
datatype |handle|IN EET—ADEA(T

op handle | IN ) OV EREDOKEEI—F
root 2®H |IN rootZ7 At ANDTY

comm handle | IN O3 ="45—4
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MPI_REDUCET{#A5HEE

REER R HE
MPI_MAX mA(E
MPI_MIN /B
MPI_SUM a0
MPI_ PROD Ri5

MPI MAXLOC mAEE M B RIS
MPI MINLOC w/IVEE X NSRS

MPI_ BAND EvME
MPI BOR Evbhl
MPI BXOR HEtkA9E Y M
MPI_LAND imiEiE
MPI LOR smiE

MPI_ LXOR 19k fth 8 S 2R #00
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HHEHEONDRE

I EIZBNT, ERNIBLLFMIBECHEHENERL BB ELHS

l

AMFREICERS T, MARMELoTHhoiMEELHT %, MEIRRF
ERICEYBRNELG>TOLAIREELH D

Bl (AR ZT /DR T4HTE L T)

BESlalcEDHIENA-TIV=ET S

1E+5 14 4 8 6| 1E+5

/

~

-

BRI 2 i 51|
dsum=a (1) +a (2) =1E5+0. 00007E5 dsuml=a (1) +a (2) =1E5+0. 00007E5=1. 0000E+5
BANHBLUUTUETT dsumi+a (3) =1E5+0. 00004E5=1. 0000E+5
=1. 0000E+5 dsum?2=a (4) +a (5) =8+6=14=0. 00001E5
BHkIZ a(3),a(4),a(5)FTRL dsum2+a (6) =0. 00001E5+1E5=1. 0001E+5
AATdsumld 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 f
— J
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1#1. 3. 4 EFEETH

LiEEICSmd 3270, ALEREEFHEEEI-NLETNIEL
Sy
| ZRENYI7ERENYI7ORBICERT IS, ATV LETELST
FIry A

(MPI-2Tl&, MPI_IN_PLACEZHWAZETH EEICLYET)
| EXMICEMBEMEOEPEE TORBNEIRE
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{$8#&1. 3. 5 MPILALLREDUCE V% ¥9>av @&

HREREE

e O34 —RcommADETALAMN, FEE/N\VIF7DT—4
(senddata)ZBIELEMD, op TIHEESN-EEXTL, FEFREx27J

senddata

count &
datatype

recvdata

count &
datatype

2270

38

96

2291

10

Ot XDZIE/\wI7(recvdata)lZH&$Nd %

2292

1

60

25

41

3

90

96

25

90

96

90

25

96

90

25

96

25

&

MPTI COMM WORLD, ierr)

call MPI ALLREDUCE (senddata, recvdata, 3,MPI INTEGER,MPI MAX,
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MPI_ALLREDUCE( ¥ )

FEDE senddata(*), recvdata (*)

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)

518
5138 B |AHEA

senddata | & |IN EET—ADTELR
recvdata |{£E |OUT |RIET—3FDTFTKLX
count 2 | IN EET—IDEZRDH
datatype | handle | IN EET—IDZAT

op handle | IN I3 BEDO#EED—F

»= Dlcomm | handle | IN 32z —4

MP| REDUCED I E#HRE #2700 RITHEIET HD E#EEMIZRILC
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f$#k1. 3. 6 MPI.BCAST 70O—KR#*+Ab

o 1DMEFETTAEX(root)DEE/\wT7(data)DT—FE32
——RcommAETHTALRADZ{E/\wI7(data)lTEETH

root
data 5240 52491 5242 293
count & A A A A
datatype B 5 5 5

t ¢t 1
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MPI_BCAST (#=&)

=5t BEDB 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
518k E | AHA
data TFE INOUT | T—A2 DI 7FL X
count B |IN T—ADERDH
datatype | handle | IN T—RADAALT
root 2®H |IN JO—RX v RAMEETOERADSUY
comm handle | IN OS2 =45—4

- dataldroot7AOtATFZEET—2 EOMDTOLATIERET
—Z(273%
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e,

3.7 7095LF(BHHE)

-

&

\_

include "mpif.h’
parameter (humdat=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)
isum1=0
do i=ist, ied
isuml=isuml+i
enddo
call MPI_GATHER (isuml1, 1, MPI_INTEGER, isum_ arry, 1,
MPI_INTEGER, O, MPI_COMM_WORLD, ierr)

etcll.f

i f (myrank. eq. 0) then

I sum=0 isuml | 325 950 1575 |2200
do i=1, nprocs L 3y ¥y ¥
i sum=isum+isum_arry (i)
enddo 325
write (6, %)’ isum=", isum 950 |
endif 1575 1sum_arry
call MPI_FINALIZE (ierr) 2200
stop :
end ’

isum | 5050
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{1#1. 3. 8 MPLLGATHER F—%0O %R

OS2 =4S —ARcommADNETOERAMDIEE/\vT7(senddata)h i,
1207 Ot A (root)DZ{E/ VI 7(recvdata)N Ayt —TFEET S
o AE—UDRIF—ET, RIETTOERDIIANSWEIZZE

INVI7IZIREAES NS
5240= root 5241 5242 5243
senddata 38 10 60 90
sendcount 96 1 41 86
& 5 25 3 16

sendtype ' I I I

recvdata || 38 | 10 | 60 | 90 call MPI_GATHER (senddata, 3, MP1_INTEGER,

recvcount| | 96 | 1 | 41 | 86 | )¢ recvdata, 3. MPI_INTEGER,
& 5 25 3 16

recvtype * - | & 0. MPI_COMM_WORLD, ierr)

(FOERE)
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MPI_GATHER(#&& )

Page 134

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

int MPI Gather (void* senddata, int sendcount,
MPI Datatype sendtype, void* recvarea,
int recvcount, MPI Datatype recvtype,
int root, MPI Comm comm)




MPI_GATHER(#&& )

518

518k B | AHA
senddata |[{£E& |IN EET—2DEHETRLR
sendcount | ## | IN EET—IDEZRDH
sendtype |handle |IN EIET—EDEAT
recvdata |{FE |OUT |ZEFEEBOREBT7TFLX *
recvcount | 2%k | IN BEROTAOCANGRETIERH X
recvtype | handle |IN ZEEEBOT 25247 *
root 2E |IN root7AtERAMDS5Y
comm handle | IN A= 45—~
Yoo-root 7O R I(TEKERD

=D

s AyE—UDRIIF—FET, FETXTTOALRDTUIHINEWEIS
ZAENYT7IZHEHEINS
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fT#&1. 3. 9 MPLLGATHERV F—420D&EHR{

e J3a=%—RcommANETAEAMEE/N J77(senddata)75\
120 T Ot R (root)D RS/ VT 7 (recvdata)~ Ayt —SFEET

%)
° LE?E%ELxL:.T AR (recvent)EZE/NNY T 7D ALE (displs) &
EZHIEMNTED
2290 2201 22792
senddata 38 ﬁ T0 50
sendcount & 1 41
sendtype 3
recvdata
displs(0) = O 38 recvcount(0) =1
displs(1) = 1 1(1) recvcount(0) =2
displs(2) = 3 60
SPIS(2) 41 recvcount(0) =3
3
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MPI_GATHERV(#%& )

Page 137

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

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

MPI Comm comm)




MPI_GATHERV(#%& )

5138 [} A

senddata |{E& IN EET—ADEABTRLR

sendcount | E#{ IN EET—IDEFRD

sendtype |handle |IN EET—EDEAT

recvdata |{FE OuUT SZEEBORABTELX ¥

recvcount | % IN BLr2DTOELANZETS
BERBOES A

displs B IN RIET—IEEZTIRD Hrecvdatahr oD
A > & D B A ¥

recvtype | handle |IN ZEEEDT 2347 A

root B IN root7AtEAD S

comm handle |IN O3 45—4

Y root7ARRFEEITAEKRZED
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8%1. 3. 10 MPLALLGATHER 270t ATr—42%1a

e I3Ia=4H—A(comm)ADNETOtRMDEIE/\wI7(senddata)h i,
70t RADZIE/\vIT7(recvdata) NE WAV E—UFEET S

o Ayt—TDRSF—ET, FEXTALRDIUIMINSWIEIZFEZ
BNV T7ICHEIENS

1.3.10 MPI_ALLGATHER

27OV RTT—2ERE

38

38 10

> > 10 % 60 > 90
~ 06 ; 1 ~ 41 ~ 86
‘8 5 1 25 'g 3 ‘g 16

AN AN AR

60

90

38

10

60

90

38

10 | 60 | 90 38 10 | 60 | 90
96 1 41 86 96 1 41 86 96 1 41 86 96 1 41 86
S 25 3 16 ) 25 3 16 ) 25 3 16 5 25 3 16

&
&

cal | MPI_ALLGATHER (senddata, 3, MPI_INTEGER,

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

Page 139




MPI_ALLGATHER( ¥z &)

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

Page 140

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

MPI Comm comm)




MPI_ALLGATHER( ¥z &)

515
5%k [} A A
senddata TE IN EIEEBORAIBTRLR
sendcount | E#g IN EET—IDEZDH
sendtype handle |IN EET—E2DFAT
recvdata TE OUT | ZEMEEBDORAIBTIFLAR
recvecount | B IN BROTOLANLZETIEZD
recvtype handle |IN ZET—IDIAT
comm handle |IN OS2 =/45—4

e

MP| GATHERD#ER#2 7O R (ITEIET DD EHEEMIZREI L
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fF8%1. 3. 11 MPLALLGATHERV £70tATTF—4%H

o I3a=/—ARcommADNETOEADIEIE/\wI7(senddata)h i,
70t AN ZIE/\vI7(recvdata)N Ay t—IFEET S
o EIETEIZRIET—4K(recvcount)EZE/ N\ IT7INDHLE (displs)

TEADENTES
o
sonddata 2270 root| 1 5252
38 10 60
sendcount & 1 41
sendtype 3
recvdata
displs(0) = O 38 recvcount(0) =1 :132 :132
displs(1) = 1 10 recvcount(0) =2 3 3
1

. _ 60 60
displs(2) = 3 2? recvcount(0) =3 a7 g
3 3 3
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MPI_ALLGATHERV(#z& )

B/ senddata(*), recvdata (*)
integer sendcount, sendtype, recvcount(*), displs(*),
recvtype, comm, ilerr
call MPI ALLGATHERV (senddata, sendcount, sendtype,
recvdata, recvcount, displs,
recvtype, comm, ierr)

int MPI Allgatherv(vold* senddata, int sendcount,
MPI Datatype sendtype, voild* recvdata,
int *recvcount, int *displs,
MPI Datatype recvtype, MPI Comm comm)
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MPI_ALLGATHERV(#z& )

515
5158 [} AH

senddata |{EE IN EIEEBOREIBT7FLA

sendcount | %4 IN EET—IADERDE

sendtype |handle [IN EET—HADEA(T

recvdata |{E&E OUT | ZEMEEORIB7TFLA

recvcount | EE£f OUT |RETHDEZRDH

displs B IN Z{ET—42% & <recvdatah > DAt
fE(ZOtRE)

recvtype | handle |IN RIET—2DRAT

comm handle |IN O3 =/4—4
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f18#1. 3. 12 7077 LH0(KKR7OLARICEZ771IVAA)

///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

~

etcl?2.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 (1)

enddo filedata

call MPI REDUCE (isuml, isum, 1,

& MPI INTEGER, MPI SUM,

& 0, MPI COMM WORLD, ierr) .

if (myrank==0)

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

stop
éﬁ&ﬁ?d




{$81. 3. 13 MPI.SCATTER F—&MD 45 id

o —ODMEETT AR (root)DEE/\wI7(senddata)h s, I =
r—BcommiADETHNDTOLADZ{E/\wI7(recvdata)lZ T —4%
EETD

o ZHITOAERADIYE—URIE—ETHS

oA 72 5243
senddata 38 | 10 | 60 | 90
96 1 | 41 | 86
sendcount & ° | 2° 3 | 16
sendtype h
recvdata 38 t ! ==
recvcount & 96 1 41 ?2
recvtype 5 25 3
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MPI_SCATTER(#=& )

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

root, comm, ierr)

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

515
518k E | A
senddata |EE |IN EEEBDTRFLR A
sendcount | % | IN FEITARANEETIERH &
sendtype | handle |IN EEBRBOEZRDT—2314T &
recvdata |[{F& |OUT |ZET—2DT7FLX
recvcount | % | IN RIET—IDEZRDOH
recvtype |handle |IN RIET—HADAA(T
root N IN root7AERAMDI52%Y
comm handle |IN Sazh—4

Y- root7AOLRFEITEKREZED
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{$8#1. 3. 14 MPI.SCATTERV F—%n %5 EC

FAREIE
o —ODMEFETTOEA(root)DEIE/ N T 7 (senddata)in s, I =

r—RcommADETHDTOLRDZ{E/\wI7(recvdata)lZT—42%

EETH
o FEERBITEET —FK(sendcount)&/\wTFRDAIE (displs)E X
ABHCEMTES
senddata 7/70 root F91 T2
d!spls(O)f 0 sendcount(0) =1
displs(1) = 1 10 jrsendcount(1) =2
displs(2) = 3 6;
41 }sendcount(Z) =3
3

38 10 60

recvcount &
recvtype

recvdata | I |
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MPI_SCATTERV(#=& )

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

recvtype, root, comm, ierr
call MPI SCATTERV (senddata, sendcount, displs, sendtype,

recvdata, recvcount, recvtype, root,
comm, ilerr)

int MPI Scatterv(void* senddata, 1int *sendcount,
int *displs, MPI Datatype sendtype,
void* recvdata, 1int recvcount,

MPI Datatype recvtype, int root,
MPI Comm comm)
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MPI_SCATTERV(#=& )

513

Page 151

518k [} AH A

senddata T= IN EEREDTRFLR A

sendcount B IN ETOERNEETIERH ¢

displs B IN TOERBOEETHDHEFED
senddatam 5 DXL E ¢

sendtype handle IN EET—ADEA(T A

recvdata T= OuT ZET—IDTELA

recvcount B IN ZIETIDEFRDH

recvtype handle IN RET—IADIA(T

root B IN root7OERADZ2Y

comm handle IN O34 —43

Y root7AERFEITE

IRZEFFD




T#&1. 3. 15 MPILALLTOALL F—4Eii&E

e O3a=4 —HcommHADNETOEAMN, TFNFNDZEE/NNYT7
(senddata)h o, thDETHOTOERDZ{E/\yT7(recvdata)l=
T—R%50EI 5

o BITOLRADAVE—IRII—ETHD

senddata , 2220 21 52492
011 | 021 | 031 111 | 121 | 131 211 | 221 | 231
sendcount & | "5 905 [ 032 112 | 122 | 132 212 | 222 | 232
sendtype
013 | 023 | 033 113 | 123 | 133 213 | 223 | 233
recvdata , l I I
- 011 | 111 | 211 021 | 121 | 221 031 | 131 | 231
recveount & | "o T 022 | 122 | 222 032 | 132 | 232

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

=

FENDE! senddata(*), recvdata (*)
integer sendcount, sendtype, recvcount, recvtype,
comm, 1lerr
call MPI ALLTOALL (senddata, sendcount, sendtype,
recvdata, recvcount, recvtype,
comm, lerr)

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

518
5%k E | AHA

senddata |{FE&E |IN EIEMEBORIBTRLA
sendcount | % | IN HEITOVANEETHIERDOH
sendtype |handle |IN EET—E2D2AT
recvdata |{E£E |OUT ZEMREDRAIRTFLR
recvcount | % | IN HETOEANLRIETHIERDH
recvtype | handle |IN ZIET—E2DZA(T
comm handle |IN A3 =45 —~A

20

o EXERFVYVR /Ty, FLAERMELFINSD
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{$81. 3. 16 MPIALLTOALLV F—%Ei&

HREE
o IZIa=H—AcommADETOALAN, TNENDEIE/\wT7(senddata)hrSithdD
E2THOTAOtRDZE/\YI7(recvdata)lZT—2EFHE T 5
o EEREBICAYVE—VREZZADIEMNTEDS
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
rdispls(1) ;1 recvcount(1) ?2 82
rdispls(2) recvcount(2) 13 17
22 15
23 24
25
26
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MPI_ALLTOALLV(¥=Z&)

=

=X

EEDE senddata (*), recvdata (*)
integer sendcount(*),sdispls(*), sendtype,
recvcount (*),rdispls (*), recvtype,
comm, ilerr
call MPI ALLTOALLV (senddata, sendcount, sdispls, sendtype,
recvdata, recvcount, rdispls, recvtype,

comm, 1lerr)

int MPI Alltoallv(voild* senddata, int *sendcount,
int *sdispls, MPI Datatype sendtype,
vold* recvdata, 1int *recvcount,
int *rdispls, MPI Datatype recvtype,
MPI Comm comm)
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MPI_ALLTOALLV(¥=Z&)

513
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518 [} AT

senddata = IN EEEBDORFABTFLA

sendcount | B IN EIETHIEZOH(TOERE)

sdispls B IN EET—A2NDIBFESHsenddatah DR IE
(ZOtX8E)

sendtype handle | IN EET—RADT—E2347

recvdata = OuT ZEHEBOMIBT7FLR

recvcount | % IN ZIETHIERDE(TOERE)

rdispls B IN RAET AT E TR Hrecvdatamh b D AT
fIE(ZOERE)

recvtype handle |IN RENVITOERDT—HE34T

comm handle |IN e By




181. 4 TOOFHES

1#1. 4. 1
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7055 L6

&

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 ()
isum=0
do i=ist, ied
isum=isum+i
enddo
call MPI_REDUCE(isum,isumO,l,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="',isum0, ', time=", tt
call MPI_FINALIZE(ierr)
stop
end




f1#1. 4. 2 MPILWTIME #&:8REDAIE

Gedi 2T

« BEDHLHRZIMoDZERRM (M) ZB/EEEHTRY

i}

DOUBLE PRECESION MPI WTIME ( )

double MPI Wtime (void)

g1 EIETELY
COB#MEERITLETOERDADRHEZEZRGTES

o TJOUSLEADEBRMEMDICIIRMEMOILENDD
FoONSEFEARRETHY, SATLIZCKEFEHAHNIEED

FEbEENSD

LB
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{18%1. 4. 3 MPI.LBARRIER /)77 [EHH

o IZa=4H—A(comm)ANNETHNTAELATHEELS

‘i’
H

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

int MPI Barrier (MPI Comm comm)

518
5138 E | AlEH

comm | handle |IN OSa=4H—A

J

¢ MPI BARRIERZO—/L9 %L, commIZEENHETHOTOERAMN
MPI_ BARRIERZO—I/L T A2FETHLIREIZAD
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$#1. 5 709371k

1. FORTRAN

1D IFEAEDMPIFHZEI YT IN—FTHhY), 5|HOREICEHBDRIO—R(AE
ETIkierr) 2 hEET D

2 BHIEEIMICEBRII-FERFELR
2. C

D BIEHMPLETAICHESINFRAXTF, RO FIINLF

2 {BL, BRRINTKXF

Q) RBEAENARKIIRVIEEL TRAO—FERT =0, 5IHICBEII—RIERELL
3. Fil

51¥45%BAIC3 3" handle 13, FORTRANTIZ B34 BY, CTIXE A SHPAICEE L /-8
HREYS

5| ¥k B B status JiE, FORTRANTIEMPI_STATUS_SIZED E#4Eg51l, CTIE
MPI_StatusB2 DB EAHEIEET S

EIRHEMP_THESIEHPHAMBESLEVAIRL
RIL =158 0B E2—KRIEMPI_SUCCESSE 43

P O
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18&2. SEXM, Web¥ -k
| MPIEEFITRI55Y, Peter S. Pacheco®, #AE {83R

PARALLEL FROGAAMMING with MPI |
MPI
ENTOTS5z07
P AFIs @ wEMN

ﬂﬁ, | HR#: RS (2001/07)

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

| Fi5I7as53 5 AP MPIES )
> (IBrES70a9537ROEMPIRR 1 )(FILED &)
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3. EERIE1-2 (practice_1) Rl

program examplel

include "mpif.h’

integer ierr, myrank

call MPI_INIT(ierr)

call MPI_COMM_RANK (MPI_COMM_WORLD, myrank, ierr)
i f (myrank. eq.0) print %, “Hello World”, myrank
call MPI_FINALIZE (ierr)

stop

end

% mpinfort practice1.f

% qsub run.sh

% cat run.sh.oXXXX
Hello World 0O
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4. HERE2 (practice_.2) BBEHl

6000
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program example2

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

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

| sum=0
do i=ist, ied

| sUm=isum+i
enddo | % mpinfort practice2.f
write (6, 6000) myrank, isum % gsub run.sh
format ("Total of Rank:”, i2, i10) % cat run.sh.oXXXX
call MPI_FINALIZE (ierr) Total of Rank: 0 31375
stop Total of Rank: 2 156375
end Total of Rank: 3 218875

Total of Rank: 1 93875



5. @mERIES3 (practice_3) BZHI

program exampled
include "mpif.h’
integer ierr,myrank, nprocs, ist, ied
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)
| sum=0
do i=ist, ied
| SUM= | sum-+|
enddo
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5. BYRIE3 (practice_3) BEZM(DDE)

| tag=1
i T (myrank. ne. 0) then
call MPI_SEND (isum, 1, MPI_INTEGER, O,

& itag, MP1_COMM_WORLD, ierr)
else
call MPI_RECV (isum2, 1, MPI_INTEGER, 1,
& itag, MPI_COMM_WORLD, status, ierr)

| sSUm= i sum+i sum2
call MPI_RECV (isum2, 1, MPI_INTEGER, 2,

& itag, MPI_COMM_WORLD, status, ierr)
| sSum= I sum+i sum2
call MPI_RECV (isum2, 1, MPI_INTEGER, 3,

& itag, MPI_COMM_WORLD, status, ierr)
| sum= I sum+i sum2
write (6, 6000) isum

6000 format(“Total Sum = 7, i10)

endif % mpinfort practice3.f
call MPI_FINALIZE (ierr) % qsub run.sh
stop % cat run.sh.oXXXX

end Total Sum = 500500
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6. MRS (practice_4) BBEHl
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program example4
include "mpif.h’
integer ierr,myrank, nprocs, ist, ied
parameter (n=1000)
integer isum, i sum2
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)
| sum=0
do i=ist, ied
| SUM=i sum-+|
enddo



6. mYMTE4 (practice 4) BER (DDE)

cal |l MPI_REDUCE (isum, isum2, 1, MPI_INTEGER, MPI_SUM, O,
& MPI_COMM_WORLD, ierr)
i f (myrank. eq.0) write(6, 6000) isum2
6000 format (“Total Sum = “, i10)
cal |l MPI_FINALIZE (ierr) % mpinfort practiced.f

stop % gsub run.sh
end % cat run.sh.oXXXX
Total Sum = 500500

% MPI.REDUCETIIZ(ET BT —RAELRETHTF—2NDFAEICE
LYAHHOTIIELSLEL. isum&isum2iC T THER.
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8. MERIES (practice 5) BEHI

/

include "mpif.h’
integer, parameter :: numdat=100
integer, al locatable :: senddata(:), recvdata(:)
call MPI_INIT(ierr)
call MPI_COMM_RANK (MPI_COMM_WORLD, myrank, ierr)
call MPI_COMM_SIZE (MPI_COMM_WORLD, nprocs, ierr)
ist = ((humdat-1) /nprocs+1)*myrank+1
ied = ((numdat-1) /nprocs+1)* (myrank+1)
al locate (senddata (ist:ied))
i f (myrank. eq. 0) al locate (recvdata (numdat))
icount=(numdat-1) /nprocs+1
do i=1, icount

senddata (icount*myrank+i)=icount*myrank+i
enddo
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8. HmYRIzES5 (practice 5) BERI(DDE)

4 call MPI_GATHER (senddata (icount*myrank+1),
& icount, MPI_INTEGER, recvdata,
& icount, MPI_INTEGER, O, MP1_COMM_WORLD,
& ierr)
i f (myrank. eq.0) then
open (60, file="fort. 60")
write(60,’ (1018)') recvdata
endif
call MPI_FINALIZE (ierr)
stop
9 end % mpinfort practice5.f

% qsub run.sh
% cat fort.60
1 2 3 4
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O. WY RIZEO6 (practice_6) MBZHI

e

program example6

implicit real (8) (a-h, o-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 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)

n2=n/nprocs
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O. WY FI%E6 (practice_6) MEZRI(DDE)

~
do j =1,n
doi =1,n
a(i, j) = 0.0d0
b(i, j) = nt1-max(i, j)
c¢(i, j) = ntl-max(i, j)
enddo
enddo

i f (myrank. eq. 0) then
write(6,50) ' Matrix Size = ",n
endif

50 format (1x, a, i5)

-
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O. ®WYFI%E6 (practice_6) MEZRI(DDE)

/" call MPI_BARRIER (MPI_COMM_WORLD, ierr) N
t1=MPI_WTIME O
do j=ist, ied
do k=1,n
do i=1,n
a(i, j)=a(i, j)+b (i, k) *c (k, j)
end do
end do
end do
call MPI_GATHER (a(1, ist), n¥n2, MPI_REALS, d, n*n2
& ,MPI_REALS, 0, MPI_COMM_WORLD, ierr)

call MPI_BARRIER (MPI_COMM_WORLD, ierr)

t2=MP1_WTIME O

i f (myrank. eq. 0) then

write(6,60) ' Execution Time = ", t2-t1," sec’,” A(n,n) ="', d(n, n)

endi f % mpinfort practice6.f
60 format (1x, a, f10.3, a, 1x, a, d24. 15) gf P P '
: o qsub run.sh
call MPI_FINALIZE (ierr) % cat run.sh.oXXXX
stop Matrix Size = 12000
end Execution Time = 27.358 sec

A(n,n) = 0.120000000000000D+05
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