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1l SE DR

—
| TTR/TOI54 SX-ACE 1coredEZ{TRSRIIE #4114 8%

implicit real(8)(a-h,o0-z) Matrix Size = 15360
parameter ( n=15360 ) Execution Time =  114.876 sec A(n,n) =  0.153600000000000D+05
real(8) a(n,n),b(n,n),c(n,n)
real(4) etime,cp1(2),cp2(2),t1,t2,t3 ek Program Information sefeieieiok
doj=1,n Real Time (sec) : 114. 830190
doi=1,n User Time (sec) : 114. 820321
a(i,j) = 0.0d0 Sys Time (sec) ; 0. 005606
b(i,j) = n+1-max(i,j) Vector Time (sec) : 114. 820061
c(i,j) = n+1-max(i,j) Inst. Count : 56231275741
enddo V. Inst. Count ; 35849130439
enddo V. Element Count : 9175961813328
write(6,50) ' Matrix Size =',n V. Load Element Count : 170106224680
50 format(1x,a,i5) FLOP Count ; 1247757312103
t1=etime(cp1) MOPS : 80093. 348273
do j=1,n MFLOPS ; 63122. 601026
do k=1,n A. V. Length ; 255. 960513
do i=1,n V. Op. Ratio (%) : 99. 778367
a(i,j)=a(i,j)*b(i,k)*c(k,j) Memory Size (MB) : 5568. 031250
end do MIPS ; 489. 732786
end do I-Cache (sec) : 0. 000232
end do 0-Cache (sec) ; 0. 000377
t2=etime(cp2) Bank Conflict Time
t3=cp2(1)-cp1(1) CPU Port Conf. (sec) : 0. 000000
write(6,60) ' Execution Time =",t2," sec’,’ A(n,n) = ',a(n,n) Memory Network Conf. (sec) : 1. 095781
60 format(1x,a,f10.3,a,1x,a,d24.15) ADB Hit Element Ratio (%) : 0. 000000
stop p—
e EHDcoreZALVBIETRITIHRE%E
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IRIEDILERITEE

e FORTRAN, CHASBRUHITYH 7 7R3 LDT1477Y)
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MPIZ Q%77 LDOEXREE

a'u YIS « MPI_INITAScall&h, MPI_FINALIZE
\ s X \ |7 Al
CALL MPI_INIT(IERR) HcallENdETOHORXEHAMPILFID
A FoEd

« MPL INITAcall@ht=FmTr7OtX
MER SN A (mpirunaY R THEET

MPI3E 51| D 5t 8 3270tvR#. FTOFITIETOERE
[E14])
v « PROGRAMX LI Cex#] D NIE DRI
CALL MPI_FINALIZE(IERR) (EEXN%)TMPI_INITZcalld %
STOP
END « STOPX®MERIIZMPI FINALIZE%
call9 5
________________________________________

' %mpirun -np 4 ./a.out

___________________________________________________
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MPIZ Q%77 LDOEXREE

® JOUSLETHOITOCAMERSD

CALL MPI_COMM_SIZE(MPI_COMM_WORLD,NPROCS,IERR)

> mpirundY R TIEET 570X #ANPROCSIZRS

> W—TDRENRERODGEGELREIZER

> MPI_COMM WORLDIEMazsa=4—4% LM EIN, EICBEDEFY
Al 57359

> EEBEIIRICIZ 2=y —2ZHFO>EFERBITITS

® JOEREBESE/A(TOLREBFIIONSIREHST, 7O+
AE-1ET)

CALL MPI_COMM_RANK(MPI_COMM_WORLD,MYRANK,IERR)

> B7AEREFEEHNMYRANKIZIRS

> TAERBFEFHIZUU1ELFIENS

> BEDTAEATOANEEZERITITHIGELREICHER

if(myrank.eq.0) write(6.7) .....

Page 13



AN -KiTaA?R

| MPIZRZ L0V

sxmpifa0 [ 7L ar] Y—RIT7MILA

KA T3 EsxfO0L k.

| MPI7RJ 7 LDOEST

mpirun -nn [/—F#] -np [#EMPIT7OtRX#] O—FED1—IL4

Page 14

EV =

mpirun -nn [/—F#] -nnp [/—FH-YOMPITOtEX#] O—FED 21—V %




KITAZ7V7 1Ml

| 32mpi 4smpM¥a7 %&32/—RFTRITTIERDRV) T Ml

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

#PBS -N Test_Job

cd $PBS_O_WORKDIR

mpirun —-nn 32 -nnp

#PBS -v F_RSVTASK=4

#PBS —| cpunum_job=4, memsz_job=60GB, elapstim_req=20:00:00

| 23795Rx—%

NQS Il A#J< 3> (#PBSTIE®E)

-q PIJISREBEIRTE

-T SXMEITMPI/HPF 3 THAHZELEEES

-b ER/—F#EIEE

-l {FACPUH. AEURE. Fi1BFMAE (hh:mm:ss) DB L
-j 0 BEIS—HAEZEHEAERLCI7Z7AIIAEHTS
-N P37&%EE

-V (EFT32TH/—RIZHLT) BEETHESRTTS

F_RSVTASK=4%E{T4 52 TH/—RIZHLTEHETS

$PBS_O_WORKDIR: $37 241 FrEqsubLizTA4L o)

23797& | 70tA¥ XEVARE fARE
DBG 32 480GB
ACE 1024 15TB s
myACE 4x5E/—K¥ | 60GBx5H/—KF# ot -]

S #(X http://www.hpc.cmc.osaka-u.ac.jp/system/manual/sx-ace/jobclass_sxace/ 5
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MPIZ7 %5 LI (Hello World)

g FERTOTS L samplel.f

program sample1
print *,"Hello World"

stop

L end

- — MPIZO45 5L - sampleZ.f N
program sample . N
include 'mpif.n' <€ ® MPIDOA>J)L—F
integer ierr,myrank,nprocs 71 ERET S
call MPI_INIT(ierr) < ® MPID#HA{L
call MPI_COMM_RANK(MPI_COMM_WORLD,myrank,ierr) (I\/IPl |N|T)

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

call MPI_FINALIZE(ierr) < ® MPID#RT L
stop (MP1_FINALIZE)
end
\ _J
( %mpirun -np 4 ./a.out < \ ® 4ATJO0tRTEST
Hello World My rank= 3 ( 4 processes) _
Hello World My rank= 2 ( 4 processes) ® [Hello World1&5Y
Hello World My rank= 0 ( 4 processes) HES 7O
Hello World My rank= 1 ( 4 processes) 4@ H H
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MPIZ QY5 LDOENE

270 72291 792 7973
) Sy S MPI_INIT
N N N
print *,“Hello print *,"Hello print *,“Hello print *,“Hello
World”,myrank World”,myrank World”,myrank World”,myrank
N N TN A MP|_FINALIZE
N B

@ mpirund2?RZEIT (-npY7A7arn7o0tA#IE4)
@ 70070 AHDER

@ MPLINITZcall9 2852 T771,2,3070CAHNER

@ &7 print %,“Hello World” myrank 11T

® HAITIIEBIER2IIITRED (F7BBIETISELY)
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o 1A510000§HMEKkH3 (FRET7/077L)

-

program sample3
parameter (n=1000)
integer isum

N

sample3.f

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

enddo
print *,"Total =
stop

end
\_

",1lsum <
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w7075 L0OMPHE
* HEDKHE (1=10000188)

c IBOKHT
— ((n-1) /nprocs+1) x myrank+1

- BRk®HEH
— ((n-1) /nprocs+1) * (myrank+1)

(L, £92 8% (3nprocs, B7O0tABES [Emyrank
AfllE, nHA7O0ARTEVETNZZEZRIIREL TS

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

Page 23
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MPI_SEND/MPI_RECV

-

program sample4

include 'mpif.h'

integer nprocs,myrank

integer status(MP1_STATUS_SIZE)
real work(10)

call MPL_INIT (ierr)

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 MP1_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,MP|_REAL,0,itag,MPI_COMM_WORLD, —]
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S. HWBME3

| BRRE207O95LDEI VDB ETI0ICEDHT, B
Mz HELHAL TS

& BN EREAMEBIILT
2291,2,3(0LL5})
call MPI_SEND(isum,1,MPI_INTEGER,O,

& itag, MPI_COMM_WORLD,ierr)
2790

call MPI_RECV(isum2,1,MPIl_INTEGER,1,

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

& itag, MPI_COMM_WORLD,status,ierr)
call MPI_RECV(isum2,1,MPI|_INTEGER,3,

& itag, MPI_COMM_WORLD,status,ierr)

XKisUmTRETDETV V0D A HNLEEINTLES
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MPISRELE(S

HZ7OEAHSALAI1=r—2%5 0270t RICHUTH
BHICBIEETS
FERRALIS1= 5 — 2528070 AMTF— 228593

() KR7OLADTF—422ELAI 2= 5—42%21F5D0270tA

"NXETD

CALL MPI_BCAST (DATA,N.MPI_REAL,0,MPI_COMM_WORLD,IERR)

> NEOEMBEF—2%MTIDATAES 70 HSE(E

> OZa2=4—%4MPL.COMM_WORLDZiF D270t RICEEENS

> MPILBCASTAicallEhZEICAINEH S 4 BEICSMIZL70tER
NDRILHEHZD)

270 svn] [5v52] [5o43] v [So4N
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MPI_REDUCE

o FALIZ1=/ -2 07Nt ARTH. BRX. &
DLBEDHFREZITLV., BREARTOLAISRT

sampleb. f ~_ —

4 program sample5 P ) A3a=45—4%
include 'mpif.h' MPI_COMM_WORLD%#%
integer myrank,nprocs 97|:|‘|210)5’/7E1=5
call MPI_INIT (ierr) OEL =0 [ctEs
call MPI_COMM_RANK(MPI_COMM_WORLD,myrank,ierr) 2= "'1-’&7/70 "i'_'-l-
call MPI_COMM_SIZE(MPI_COMM_WORLD,nprocs,ierr) LTHATS
call MPI_REDUCE(myrank,isum,1,MPI|_INTEGER,MPI_SUM,0,
+ MPI_COMM_WORLD,ierr)
if(myrank.eq.0) write(6,*)"Result = ",isum MPI_REDUCE®D ¥ (3
call MP1_FINALIZE(ierr) $48%1.3.3
stop

N end )

' Y%ompirun -np 4 ./a.out

' Result = 6

_______________________________________________________________________________________
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MPI_SCATTER
o FLaIa=#—4%#

D70 ARANORKR7OLADXE/INY

727H5, 27ACADTEINY77IcAvE—D %X (ET .
o FE7O0BAANNDAYVE—IRIZ—ETHS.

REETOEX

call MPI SCATTER (senddata,icount,MPI INTEGER,
& recvdata (icount*myrank+1), icount,
& MPI INTEGER,O0,MPI COMM WORLD, ierr)

> FEENYIPEREINVITFIRIATI LODELYYH>TIR LS540 (MPI1.0f1#R)
> B7O0EAANDX/ - RHA—EBTHEIMEEIIMPISCATTERVEZER T 3.
>

sEMlEfTER1.3.13~14
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MPI_GATHER
o FLaIa=#—4%#

D70 AR 7O0BRDE{E/INY

7705, RR7OCADFBENYI7ICAYE—I%X(ETS.
e FE7OLAHNISNDAYVE—IRIE—ETHS.

REETOEX

call MPI GATHER (se

& icount,MP
& icount, MP
& lerr)

nddata (icount*myrank+1),
I INTEGER, recvdata,
T INTEGER,0,MPI COMM WORLD,

> EENYIPEREINVIFIRIAT) LODELYDH>TIR LS540 (MPI1.011#R)
> B70EAANDX/E—-IRHF—EBTLHEIMEEIIMPI.GATHERVEZ (R T 3.

> FEfTER1.3.8~12
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2 i e - k71 [ 01

| DOJL—7(FORTRAN ) i T it 512

il )ealEL 2 £l ik
do iz=1,100 o i2-1,25 \W

do iy=1,100

do iy=1,100 dgs—ac
//éo iz=26,50 ‘\W

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

i 1 |
do iz=51,75
: ch do iy=1,100 w
en q d
WIEn ~ < ?/do iz=76,100 \
en do iy=1,100
enddo endd do ix=1,100
L e 1
enddo end :
enddo W n
enddo . enddo
enddo

SURMON—TF TR TZEHBE N
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7.2 ZEBENDHA
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)45 &l
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70998
| RMEREHNIFELN-TERETIIES

do i=1,100 JaO+X: 0
- N
enddo
BYRLEETOER
BITHFIZEIYETS
do i=1,25 do i=26,50 do i=51,75 do i1=76,100
enddo enddo enddo enddo
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do i=1,n

enddo

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

enddo
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| S E
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Rt eE<Hl

| HRODON—TICEFNZEIIDBAFHi+1PI-1DEE,
N—T&REILI-BICTEREFREES

enddo

2 RhR L

do i=1, 100
b(i)=a(i)-a(i-1)

lis 51l ki

JAt+ X0

JAat X1

T TN

JAat X2
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ABT—20DERZ(E

| REIERICHIIBT—2EH@SICIE, AvE—STRICELBT—42D
EAREHIDE

JAt+ X 0| ist ied y

JOtEX 1 ; E ist

JO+2x 2 ][\;* i ied
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RS ERD A — 3L ik

MPT kR
: H A MEE D
ist = ((100-1)/nprocs+1l) *myrank+1 B
ied = ((100-1)/nprocs+1l)* (myrank+1)
%LF = myrank-1 — EZERED
1RT = myrank+1 HETE

1if (myrank.ne.(0) then
call mpi recv(a(ist-1),1,MPI REALS,iLF,1, &
MPI COMM WORLD, status, ierr)

endif
do i= ist, i1ied

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

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

endif
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Fykavy

4 if (myrank.eqg.0) then \\
call MPI Recv(rdata,l1,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
if (myrank.eqg.0) then
call MPI Send(sdata,l1,MPI REAL,1,
+ itag,MPI COMM WORLD, lerr)
else if (myrank.eqg.1l) then
call MPI Send(sdata,l1,MPI REAL,O,
+ itag,MPI COMM WORLD, lerr)
endif
\ /

® 570&771H EEFICMPIRECV (FEIHAE 134 1:&(F

7oL, ERENTETHEY, FENREBEELS.

® CHLSLFHMEIREBET VROV Z7ELD.
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270
MPI RECV

MPI_SE

\/\A—

X

291
MPI RECV
MPI_ SEND

=

X270 715K
(cMPI_RECVZERITIDET—
AHEESNBINEFOIRAE
TlEFE-TLES.

o FUrAY/MEETEEL TR, LITHAFITSNS.
@ MPI_RECVEMPI_SENDDIEL W EUHLIRFFICIEIE

2 FERHAZUICMPIIRECVEMPILISENDICEZR A3

O
MPI_RECV

MPI_SEND
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2291
MPI_SEND

MPI_RECV

@ | 340 5241
MPI IRECV MPI IRECV
MPI_ISEND MPI ISEND
MPI WAIT MPI WAIT




FyRAyIDEED

/

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,O,
+ itag,MPI COMM WORLD, ierr)
endif
if (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 Recv(rdata,l,MPI REAL,O,
+ itag,MPI COMM WORLD, status,ierr)
endif

\_

/

® MPL_SENDEMPI_RECVA ML DESICHU L UIRF 23 E
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-

o

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
1f (myrank.eqg.0) then
call MPI ISend(sdata,l,MPI REAL,1,
itag,MPI COMM WORLD,ireq2, ierr)
else 1f (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 JERHEDMPIISENDEMPLIRECVICIEERAS

® MPIISENDEMPI_IRECV,MPILWAITO ¥l I {FE#R1.2.7~10
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Bg4lla (100)

{ Y A4 A J
AN AN AN

[ | - B70EAHEE TSI

£70tAlF, CCLIIIITITITITITIIITITITT]
2EOEINTHFOUEH L

D) xR RS TES
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BINM A= (ITE)

70tX0 70tA1
real (8)::a(100) real (8)::a(100)
do 1i=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 1=51,75 do 1=76,100

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

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

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

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

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

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

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

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

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

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

70tX0
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7.5 771 IWVAHA

| MPIC &S THFULE N7 OIS LOT IV A FIICIE
IADNE—UhHY), TNENCEBH S, ZROT
055 LElER#HTS.

1. 771V AA
1 £70tvAR—771IVAN
> BRI LH5BITLHL
2 KR7OLAAA
> RAEVYDOHIRAH ] &E
S REI77T1IVAA
> AEVHIRICINZ, |,/ ORI 0 HiR A A] &E

2. 771IVHAH

1 KR70tAEA

> 771V E1DICEEDD
2 9E771INVEA

> 1/ OBl H AT &E
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etcl.ft

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
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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,0,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 MPI_SCATTERODEE#lI3 f1831.3.13

end
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290
290
291

—_— : MPI&I{E

—> :I/O
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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
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Page 58

etc3.f

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

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

i st=((humdat-1) /nprocs+1) *myrank+1
ied=((humdat-1) /nprocs+1) * (nyrank+1)
read (10+myrank, *) (buf (i), i=ist, ied)

| sum=0
do i=ist, ied

isum = isum + buf (i)
enddo

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

stop

end
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etcd.f

Ny

\l

Ny

\l

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,ierr)
icount= (numdat-1) /nprocs+1
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,O,MPI_COMM_WORLD,
ierr)
if (myrank.eq.0) then
open (60,file="fort.60"')
write (60, ' (10I8)') recvdata

endif

call MPI FINALIZE (ierr)

stop

end MPLGATHER@%*-’BH‘*N'E‘I 3.8




PRI IVEA

etch.t
include "'mpif. h’
. integer, parameter :: numdat=100
7270 N integer :: buf (numdat)
- a— cal | MPI_INIT (ierr)
S h 1 — call MPI_COMM_RANK (MPI_COMM_WORLD, myrank, ierr)
S call MPI_COMM_SIZE (MPI_COMM_WORLD, nprocs, ierr)
U i st=((humdat-1) /nprocs+1) *myrank+1
292 — i ed= ((numdat—1) /nprocs+1) * (myrank+1)
J—— do i=ist, ied
— buf (i) =i
273 I— enddo
write (60+myrank,” (10I18)') (buf (i), i=ist, ied)
-—>® cal | WPI_FINALIZE ierr)
stop
end
> :I/0
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8. WEMES

| P59Metcd f£P570N KR7OEAA A1+ X EVEIH OFIDES
12, §70CAICBELEERRET AL SICHEEL T AL,
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9.1 YLIN=AF17/2—NDE1—%
9.2 SX-ACEDaINLI-FEST

9.3 SX-ACElc&ITRIRIRESY

9.4 SX-ACEODff %1% sESR A sE

9.5 NEC Ftrace Viewer

9.6 SX-GMOFIH
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9.1 YA N=AF17E2—NDIVE1—%
W7/ —KRE

| EROCPUARI—DAEYESBTES
®oSX-ACE
OPCYOZ AL

| AU N13ICE B BB AETHEHEEER OpenMPLEHFIRATES

CPU CPU CPU CPU

— =

A€l
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9.1 YA N—-AF17€2—0DaVE1—%

B2 VF/—REB(SMPYS5A%)

| EHORBAEIROE1—2HRYMNI—V2R L TEEENATIVS
®SX-ACE
OPCYZAR%Z

| SMPRiIE, MPIICKBiFIEZ1TS

AEY AEY AEY

CPU CPU CPU CPU CPU CPU
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9.2 SX-ACEDY/ N1V - R1T

B SX-ACEQaAVNIINVFE
iEFaE21—4 (login.hpc.cmc.osaka-u.ac.jp) £ TITS

[#238] sxmpif90 F#T7=>3> MPIYV/—=XZ771/0 %
FLATa
-pi 171 REAEITD
-R5  ARIMVE/HSHERKRRERTUEEVAME A
-ftrace FHRESTEDHEEIFTROENE
MPI')/)—A771 )34
FORTRAN®D /) —A7Q7 5 L7714V R2%IETE
EBHO771IVEIRETHEEE, ZHTRYS
J=R771 VRIS, 714091 90 1H
OB, AHT (1T F (EERL)
\Y)
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9.3 SX-ACEICHITBIRIRIESY

EMPIPROGINF

| RITHEREFHEMPI7O A BICMICR TS EY, £MPI
70t ADRRERTBRL TRTESEIIEH T HE

| ®R, MPI7055 LORITICEHLVT, MPLFINALIZEF &S
ZMEUH L 7= (CMPI_COMM_WORLD (MPIUNIVERSE=0) ®F>
20OMPI7 Ot AN SEEIF—HAICHLTITHNS

| MPIPROGINFOfEE R TAEIE LI T D&

®oNO EITHRERKREHALLV (BTREME)
®YES EXFHzROEIATHA
®DETAIL AR zRNEATLA
®ALL EXRHEILIREATHA

®ALL_DETAIL iR e iRAZ A TH A
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MPIPROGINF i 23 f5I( DETAIL{E 2 EF )

Global Data of 4 processes Min [U, R] Max [U,R] Average
a. Real Time (sec) ) 0.023 [0, 3] 0.035 [0, 0] 0. 029
b. User Time (sec) ) 0.005 [0, 3] 0.006 [0, 1] 0. 006
c. Sys Time (sec) ; 0.003 [0, 2] 0.003 [0, 0] 0.003
d. Vector Time (sec) ) 0.003 [0, 3] 0.005 [0, 1] 0.004
e. Inst. Count ; 1262086 [0, 3] 1393909 [0, 1] 1338062
f. V. Inst. Count ; 133790 [0, 3] 142414 [0, 1] 139146
g. V. Element Count : 33639232 [0, 3] 33677845 [0, 0] 33654603
h. V. Load Element Count : 20154 [0, 3] 31174 [0, 1] 25584
i.  FLOP Count : 400 [0, 1] 431 [0, 0] 408
j. MOPS : 5404. 267 [0, 1] 7658.046 [0, 3] 6243. 678
k. MFLOPS : 0.062 [0, 1] 0.088 [0, 3] 0.073
. A. V. Length ; 236.316 [0, 1] 251.433 [0, 3] 242. 001
m. V. Op. Ratio (%) ; 96.415 [0, 1] 96. 755 [0, 3] 96. 560

Total Memory Size (MB) : 256. 031 [0, 0] 256. 031 [0, 0] 256. 031
n. Memory Size (MB) : 192.031 [0, 0] 192.031 [0, 0] 192. 031
0. Global Memory Size (MB) : 64. 000 [0, 0] 64.000 [0, 0] 64. 000
p. MIPS : 215.809 [0, 1] 277.993 [0, 3] 238. 589
q. I-Cache (sec) : 0. 000 [0, 3] 0.000 [0, 0] 0. 000
r. 0-Cache (sec) : 0.000 [0, 3] 0.000 [0, 1] 0. 000

Bank Conflict Time
s. CPU Port Conf. (sec) ; 0.000 [0, 3] 0.000 [0, 1] 0. 000
t. Memory Network Conf. (sec): 0.000 [0, 3] 0.000 [0, 1] 0. 000
u. ADB Hit Element Ratio (%) : 0. 000 [0, 0] 0.000 [0, 0] 0. 000
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MPICOMMINF

| £MPIE@=RTHERE, MPIEEFSADEEM, $3
(EF—4RE, BLUTENPIEREFVHLESERT
| MPILCOMM_WORLD (MPI.UNIVERSE=0) 5% 00MPI7
£ 25 MPLFINALIZEE & hTIES TS —HAICHL TS
| MPICOMMINFDfEE R TABIZLI T Diliv)

oNO  E{STEMEHALLL (BERE)

OYES  B/ME BAME BIUEHEERT

®ALL &/IME, RAME, FIE, SIUKF7OEAFOIE
ERT
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MPI Communication

Information:

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

Barrier count

Bcast count

Reduce count

Al lreduce count

Scan count

Exscan count

Redscat count
Redscatblk count
Gather count
Gatherv count
Al lgather count
Al lgatherv count
Scatter count
Scatterv  count
Alltoall count
Alltoallv count
Alltoallw count
Number of bytes sent

Number of bytes recv
Put count
Get count

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

OO OO OO OO OO OO OO OO OO OOCDOOCCOoOoOCOo OO

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

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

0.192
0.192
0. 366

LD —b
S w =

OO O OO OO OO OO OOOCOO0O

4400000000
13200000000
0

OO O OO

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

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

0.140
0.140
0.329

(ee]

OO OO OO OO OO OO OO OCOOCO O

3300000000
3300000000
0

OO O OO
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| ke, 7O77CIVRMPIS1T7 5V &) LB SICTIR T EE

| 70771 VBEMPIZ147 3%, MPI7095L0a N1V VRO
vEB(mpisxf90%F ) -mpitrace, -mpiprof, ~ftraceDVI NHDF
Zoa dREICEVI I vEND
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MPISEPSELECT

| EEH NS IVIEETIS-HADOHA%KEFHIHTS
ofEN1 DB, EEH A Tstdout. SIDICHAZTND
OEH200F, IZREIS—H A% THstderr. SIDICH AAZN B (BXE(E)
ofEAH 3D, FEH Aldstdout.$IDIC, IRFETF—H AEstderr SIDICH SN D
ofEH 4D, FHEHASIVIEZEIS—HAH, std.SIDICHAETHD
O ENMDEF, IEEHANLELEIS—HAET77IIVICH AL L

fusr/lib/mpi/mpisep.sh
e usr/lib/mpi/mpisep.s

ID=$MPIUNIVERSE : $MPIRANK

case $ {MPISEPSELECT:-2} in

1) exec $x 1>> stdout. §ID .
2) exec $x 2>> stderr. $ID ;;
3) exec $x 1>> stdout. $ID 2>> stderr.$ID ;;
4) exec $x 1>> std. §ID 2>8&1 .
*) exec $x

\GSGC J

® mpisep.shDFERAH (E-3%FT 2184)
#PBS —v MPISEPSELECT=3
mpirun -np 4 /usr/lib/mpi/mpisep.sh a.out
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9.4 SX-ACED 5 1 sERFIAREE ftrace

OEHGE
| MO /—-RAT7095 L2HRKEA T3 -ftrace ZIFELTaAN
TIVTBE, IBN—F2FRUHIBIIHAATz/MRICE/REZN, Bl
EN—F &) YUERITRRETOI I LHEREND
| BITHTHETOISLERTTRE, AL PTFALIMNICRBRIRER 771V E
LT ftrace.out AERKENhD (MPI7O55LDBE1E, V-7, 598
EhftEEN=-RBiiEL )
| ftrace (SX-ACE) %7 sxftrace (front) a2 /FERITI2E, BIFJAM
HMEZEHRN771NVICHEAZThD

esxftrace —f ftrace.out.x -all

| BITEAT a3 el T, IRIEEY F_FTRACE %(#
{YESIFMTOIFMT1IFMT2} &3&EdBEIcY, ftrace Jv/RE(EHET,
775 LDETRICRIT)ANEETISF— 771 IWABATEIELTES
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S eI BEEE ftrace HAHI

*

*

FTRACE ANALYSIS LIST

*

Execution Date :

sk
xr

Fri Jan

9 16:20:54 2015 (&)
Total CPU Time : 0:00' 097011 (9.011 sec.) (D)

(c) (d) (e) (f) (g) (h) (1) (J) (k) (1) (m) (n) (o) (p)
FREQUENGY EXCLUSIVE AVER. TIME MOPS  MFLOPS V.OP AVER. VECTOR I-CACHE O-CACHE  BANK CONFLICT ADB HIT PROG. NAME
TIME[sec] ( % ) [msec] RATIO V. LEN TIME MISS MISS CPU PORT NETWORK  ELEM. %
1 9.011(100.0) 9010.675 5827.4 0.0 98.30 224.0 5.839 0.002 0.766 0.004 0.849 0.00 example3
1 9.011(100.0) 9010.675 5827.4 0.0 98.30 224.0 5.839 0.002 0.766 0.004 0.849 0.00 total
31 7.136( 79.2) 230.189 1991.3 0.0 97.00 166. 8 4.965 0.001 0.012 0.000 0. 641 0.00 wait
93 0.000( 0.0) 0.005 235.5 0.0 24.66 31.0 0.000 0.000 0.000 0.000 0.000 0.00 irecv
(a) (r) (s) (t) (u) (v) (w) (x)
ELAPSED COMM. TIME COMM.TIME  IDLE TIME IDLE TIME AVER.LEN COUNT TOTAL LEN PROC. NAME
TIME [sec] [sec] / ELAPSED [sec] / ELAPSED [byte] [byte]
9.049 8.179 0. 904 0.024 0.003 381. 5M 93 34.6G exampled
7.136 7.136 1.000 0.024 0.003 381. 5M 93 34.6G wait
0.001 0.000 0.835 0. 000 0. 000 0.0 0 0.0 irecv

Page 74




B e RERRITEEE ftrace THERBA

oo oo

OS 3T F T TITQ SO

XE<CT®noDo

7095 LH 8 TLEAK
{7095 LHBGTOH CPU BEOAE
7095 LHGOFUHLEIE

7095 LB NRITICEL= EXCLUSIVE % CPU B ()&, FhO7095L2ENEITICELE
CPU EsRlcxd 9 2LLE

7055 L8410 1 BOXRITICEL=FY CPU BR(EVH)
MOPS {i

MFLOPS f{i&

NIMVERESE

EHNIMVER

NPV S RITHRR (1Y)

WEFrY I AER ()

AR URFrY 213 ARRI(F2)

. XEBVT7RAICE1TBCPUR-MRE KR (1)

XAEVT77RAICHETB AT 2RI -7 SRR (1)

707 7L M RANEOBEEEADE) 5k, OTHERS: BHTOMRTEBINETES
Wt F N HOBRIEDRIERT. T/, BEDTO total B7OISLLHERT

ADBEYIMEE(%)

2B (1)

MP| B {5 WIRRR(MP| FHEEORITICELUKME, BESSRE(r) 220) (M)
(p)&iEBIFRIICH T AL

MP| E{E IR hICH T 2BEFFSEM()

(NEFBRFRICHTBLEEE

MP1 & {E— B 7=V DF:BERME (byte, Kbyte, Mbyte, Gbyte, Tbyte F7=l Pbyte)
MPI & {5 B

MP| ;&{EDiB{E & (byte, Kbyte, Mbyte, Gbyte, Tbyte E7=l Pbyte)

Page 75



S EERRITBREE ftrace EE=HIH

| iSRS A T3> ~ftrace IBRETIAV NIV ENI=FHEHI S,
HEREAT >ay -ftrace HRBELTaAV NIV EhI-FHEZF
UHLTWW3iaE, BURLEHRAOMRZEMELE, FEUHLT
DFHROEFEIBRESALEELS

VARV —FACRUTOERENLHIRAHS
FUHEhZFHEONMOBRKAIF 10,000 THS
CHFUHEhBFHRENRAMIRAIS 200 THD
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9.5 NEC Ftrace Viewer

| B S REBITEEE (frace ) IBIRE T 771 WIVICR TR B0V =)
ORI - N—F U HAIDMEEEIRIRZERVIAHA, BSELII7EATRRTEEY.
o BE)IEFU{LHERE - OpenMP, MPIZFIAAL 2703 LDALYER-7O0CAED
HEElRREE RICIRETEET.

fscisl /eme/home/w61028/sato/ftrace sample/BCM_LEE/ve: 3 E MEG Firace Viewer

file Chart Table Help

[ ProcessBreakdownChart | ] MPICommunicationChart £ Process Selection  Function Selection = B

0
160
150
140
131
120

- B -. ,‘—_-,.._ __. BN BN BN
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15

MPI Process in loop

o
S o

=]

MPI & ELAPSED TIME (s)

W ELAPSED TIME MPI COMM.TIME ® MP| IDLE TIME

[ ProfileTreeTable 5% Column Selection  Table Setting = B

PROC.NAME FREQUENCY (#) | ELAPSED TIME (s  EXCLUSINE TI | AVER TIME {ms) MOPS MFLOPS | V.OPRATIC (%) AVERVLEN VECTORTI[
v Total 19301830 410,08 495128 026 939545 268302 9577 19307 U

b mpiwin 19200 12592 1685.97 87.81 23200 0.00 6325 4191

b lagrange 1436 2940 42978 299.29 257459 175.85 6996 5481 i

b lagrange j 1438 2898 41335 287585 258515 18085 5963 5484 1

b lagrange 1436 1860 268.62 187.06 2580.22 25510 6518 5044

b lagrange | 1438 1865 26819 18677 258615 255,34 5514 5044

b restart_ove 2 27.40 182567 570831 27162 0.00 35.57 54.00

b et 166nANN 1450 16571 nin 4575358 7a2m a5 avmn 2am a3
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9.5 NEC Ftrace Viewer

| NEC Ftrace Viewer®{ER 7 iEICDLT
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9.5.1. IRIE (XY —/\) DA (ExceedDIBSR)

7] =2 S 2 SN ) 1 u b/ 2 0%
oExceed D E)
© i 7K [E H O T
PRIABIVYITRIRENDA=Z2—HD “Open in Terminal” %8R
ezavbxI k=2 AldLY
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9.5.1. IRIE (XU —/X) OEAF (XmingDIER)

| 7O0obhxok=o A1y

o Xming D2 &)
HTFEANTHOTO5 L 1~ Xming 1— Xming 7TXmingZi2 ).
>WindowsIRIE Tld, £E)TRELA71—(XmingDZ LAV H RTINS,

oTeraTermMEXTE
>TERTE |—T SSHERE =T VE—PD (X) P7Vr—32-- 1IOF IV ANTOKEIRTF.
>XeyesAC/REET, BHEED TETVBINREBLTTF S0,

e O bhIVR=2I ALY

MRN—=IHSDERBAIIWindowsIRIE TXmingZ{ERAL =18 & Z2HIcLTL\ET.
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9.5.2. NEC Ftrace Viewer O)i#2 &}

I GUl B HORTR
o‘fV' AV RDEST

eXmimg21 R IHILB EHY), NEC Ftrace ViewerEHARKEND.

& login.hpc.cmc.osaka-U.ac.jp:22 - w1028@front01:tmp VT -
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tmel3 ]

X NEC Ftrace Viewer

=




9.5.3. 771NV I IAH

| IHAEE O L& X =a1—TFile )5S RFT B ftrace.out ZEIR
®QOpen File
3EEL 7= ftrace.out ULKIZ ftrace.out.n.nn B1 DA AR ET .

®QOpen Directory

FEELETILIMIET O ftrace.out HULLIF ftrace.out.n.nn 2L THAIAAHET .
% ftrace.out & ftrace.out.n.nn BEIUT1LIMICH BB R . A AAICKMUET.
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0.5.3. 771V DRI IAH

| V7 IVISMPRITDIRE (1/2)
eftrace.out 771 IV DFEHAH
>T'File ;—T Open File iS5k AAH =L ftrace.out ZBIRL TT OK JZHTF

nnnnnn

& we
] Fite
[
& =
@& cr
& x>

o
2
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9.5.3. 7271V

’

g LA

)T IVISMPRITDIBR (2/2
oGUIETHDMHI(4SMPREITDHR)
>“Process Breakdown Chart"&—K

Fsetsl femeShome/w61028/satofftrace_sample/MP

e Chart Table Help

.{j ProcessBreakdownChart 53 |
|

150

-
=
wn

100

EXCLUSIVE TIME (s)
Ln =~
o w

(=]
wn

W cal_fuvw$l ®para_kjrotate mcal ftjl mdft2§l midft251 mpara_overlapfix mcal_fuvw§7 ™ cal_fuvws2

Other Functions

ach/tmpSftrace out - NEG Ftrace Viewer

Color Selection  Metric Selection | Process Selectmni Function Selection = O

Thread

cal_fuvw§l3 mtdmap$3 ® cal_fuvw§ls

[ |
| ProfileTreeTable i3

SMPitFITAERZ LD

Column Selection Table Setting = O

Lo

'l‘iﬁg %#Ebiﬁﬁéhij— | PROC.NAME FREQUENCY (#] ELAPSED TIME (s| w EXCLUSIVE Tl AVERTIME (ms) MOPS MFLOPS  V.ORRATIO (%) AVERMLEN
% Total B 442256 | 14348 | 32433 0.73 26968.51 14262.94 [ 59.50 248.38 |
= cal fuvw$l 400 18.64 7431 185.78 5099521 2935388 1 99.68 24811
= WPl Process 0 400 | 18.64 7431 185.78 5099521 29353.88 99.68 24811
Thread 0 100 1864 | 1861 186.12 50900.52 29299.32 | 99,68 24811 |
Thread 1 100 18.64 | 18.58 185.76 51000.40 29356.87 | 99.68 248.11
Thread 2 100 § 18.64 | 18,57 185.66 51027.30 2937237 | 99,68 248,11
Thread 3 100 18.64 [ 18.56 185.57 51052.90 29387.12 | 99.68 24811 |
b para_kirotate 400 51.42 51.38 128.44 1944.39 0.01 BILS 234.92
b ocal_ftsl 400 f 859 | 34.24 85.61 34277.73 18972.91 | 99,69 248.02 |
b drzgl 400 | 671 B 26.73 66.83 12511.09 5709.45 [ 9536 253.34 |
b izl 400 | 4.74 18.87 4717 16824.98 7853.89 9%5:35 253.45
P para_overapfix 604§ 1556 1555 25.75 1807.83 0.00 [ SEIT0 202.78 ||
K et i ann P ~ara —aran an Ao an P 4w

T e

[2]

B5OUVITIST%

ERELTREFTETY
—
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0.5.3. 771V DRI IAH

| MPIRITOBEE(1/2)
eftrace.out.n.nn 771 IV DEFHIAH

»>TFile 1-T Open File 155 AAH 1=\ ftrace.out.n.nn HHBD 7152 8IRL T
FOK 28T

v SEIE, MPI78EX920) ftrace.out 771NV ERHAALIBEZHICLTULVET.

V 170 ARETERTEEIESE, TV7NV/SMPETORES 10ESIC7ALRICHEL
7= ftrace.out.n.nn ZIFELTTF L.

! YlET 7 =
kil |

&

:

CCCCCC
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0.5.3. 771NV D% 7*3

A

| MPIE{TOIES (2/2)
oGUIEH DRI (16MPIRITDIER)
> “MPl Communication Chart”&—K

Fsefsl femeShome/w61028/satofftrace_sample/BGM_LEE fverd—2/TX5_1lane/M04_mpil6omp01_ft - NEG Ftrace Viewer

MPIIEZ T O ZED
MREERARTSNES

Page 86

File  ClI

hart Table Help

MPI & ELAPSED TIME (s)

1 ProcessBreakdownChart

200

1 MPICommunicationChart 3

Process Selection  Function Selection = O Eg I) ‘ygfﬁ‘ajé

6 7 g g 10 11
MPI Process in loop

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

12

BERELTRETEFT
~_—\

/_

~ELAPSED TIME

14 15

FHVELAPSED TIME’IZ4>TLNET

[ ProfileTreeTable 52 |

Column Selection bi, IEEE':';EEE_Fﬁ"'ﬁbi”ELAPSED

N[ — ~
PROC.NAME FREQUENCY (#) | ELAPSED TIME (s~ EXCLUSIVE Tl AVER.TIME (ms) MOPS MFLOPS | V.ORRATIO (%) AVER TlME "7; U 35';— .

= Total [ 19301830 0 4L0,08 [ 495128 0.26 9395.45 268302 1!
Ni_win_tr 19200 125.92 [0 1685.97 87.81 232.00 0.00 4191 |

P lagrange s 1436 | 2940 | 429.78 29929 2574.59 175.85 69.96 5481 0§ 3

b lagrange. s 1436 1 28.98 0 41335 287.85 2555.15 180.85 69.63 54.84 1 1

b lagrange s 1436 | 16.60 | 268.62 187.06 2580.22 255.10 65.18 60.44 |

b lagrange ; 1436 | 18.65 | 268.19 186.77 2586.15 255.34 65.14 60.44 |

b restart ove £ | 27.40 | 18267 570831 271 62 0.00 3557 64 00
I 3 intarfara ¢ B TRARNRNN © 1459 § 1RS T1 nin AE753 58 TO7R AR 4R 03 B | '} B

- R LERAENN S AR =




9.6 SX-GMOFIA

BEETT—2MEBEIVEXET—2MEE/0-/NVXAE
') (Global Memory) EICEIWfFIBZElcEl, BT RLE(E,
SELEEOEERIEHIREICEL)ET.
(&)
®FortranS:ED5EE
®-gmallocA T3 ZEar /M ILEEIZIEET 5.
—allocatbleBe 5| ZGMIZE|YU ZTS.
®CEiEDZE
OMPI_Alloc_ memFH=D F| .
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LMBIW S TERIDIBS

EZEATOEX ZERTAEX

_____________________________________________________________________

1y | | a—vas

GM | MPIVRFL | | MPIVRTL

BIE/ V77 BIE/ v T7

LM:local Memory GM:global memory

Page 88



GMEIW LS TRINDIBS

GM |

EZEATOEX ZERTAEX
node#0 node#1
1I—YHEE s
(EET—%) (212159 77)
MPIS AT L MPIS AT L
BIE/NVT7 BIE/NY D7
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LM:local Memory GM:global memory
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10. HW&RI%E6

| FIE7 097 LEMPITIEIEL T /E&L

sampleo.f

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

R

parameter ( n=12000 )
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(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(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 ="'12,"' sec',' A(n,n) = ",a(n,n)
60 format(1x,a,f10.3,a,1x,a,d24.15)
stop
end

o
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181, ELFiRS
fT#k2. &M, WebHr b
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T81. ELFHESE

T
T
T
T

Page 93

.1 70t XAER
.2 —¥—iE(g
.3 SKHELEE

.4 TOMROFHSE

XBL, KTFXFRITIE aZIa2=45—%4 (comm) [T,
MPI_COMM_WORLD & ¥ 5.



1#1. 1 70tAER

1#%1. 1. 1 70AERLS

| MPIRIROMEAL - #8 T REPRBOMVLEHOEETS
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$i#&1. 1. 2 7077 LFHFICFORTRAN)

e etco.f

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

isuml=isuml+i
enddo
call MPI_REDUCE (isuml,isum,1l,MPI INTEGER,MPI SUM,
& 0,MPI_COMM WORLD, ierr)
if (myrank.eqg.0) write(6,*) 'sum="', isum
call MPI_FINALIZE (ierr)
stop
end

\_
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18#1. 1. 2 7095 LHI(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;
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) ;
isuml=0;
for(i=ist;i<ied+1;1i++) isuml += 1i;

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

etc’/.

MPI Reduce (&isuml, &isum,l,MPI INT,MPI SUM,
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T#1.1. 3 1290V —K771)

==

include 'mpif.h' ..FORTRAN

#include "mpi.h" ..C

C*2D
o MPIFZEZEFES>YTIL—F o -B#TIX, BT 1409)L—KL%E
r OIF A=Y AR
e MPIT{ERET % MPI xxx EWLVoF=-FE#HEEZLTLVS
o 1—H(E COITF7AILDHFEETHAIVLE(LLLY

mpif.h ‘\\

INTEGER MPI_LOR, MPI_BOR, MPI_LXOR, MPI_BXOR,
INTEGER MPI_MAXLOC, MPI_REPLAGE

PARAMETER (MPI_MAX = 100)

PARAMETER (MPI_MIN 101)

PARAMETER (MPI_SUM 102)

- | J
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fT81. 1. 4 MPLINIT MPBRIRDEIER(L

HAESEE

o MPIIRIEDMERILUIEFITS
o S|HUFTIREIO—FK ierr DA ( FORTRANDIEZE)

=3

integer 1lerr
CALL MPI INIT (ierr)

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

—
| tEOMPIIV—F2 KW EIIC1 BRETBUHEAEITNIELS B0

| WREIO—KRIE, 3—=IWU7=MPIWV—FHIEE(ICERTINIL,
MPI_SUCCESS%:i B9 ({ttOMPIIV—F>TEHREIL )

UEFHRIEFUOHTAICRELZZ B, tho7O0tAIC
35| ZHEHINLU(F | ZHSICITBEIDE)
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{T81. 1. 5 MPLFINALIZE MPBRIRDIETY

HRESEE

o MPIRIEDIRTUEFITS
o S|HULIREIO—K ierr DA (FORTRANDIZE)

=3

integer 1lerr

CALL MPI FINALIZE (ierr)

int MPI Finalize (vo1id)

o JOTSLMNERTITAREIZ, T 1EERTITIVNELNDHD
BEERTAWEIZ(X, MPI_ABORTZHRW\%

o COFHMENTEUHEINIZRIX, LHEAMPIL—FHLEY
HLUTIFESA
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{T81. 1. 6 MPILABORT MPIRIZEDER

BemE
e MPERIEMEERTEZEITD

=3

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

int MPI Abort (MPI Comm comm, int errcode)

5%
5138 E |AHA
comm handle | IN O3 =45—74
errcode | % | IN I>5—a—k

2Dy 4 RTOTOEREABICRERT LESETS

o SIRICOZa=T—3ZFNELTHN
MPI_COMM_WORLDZ®E %
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$#1. 1. 7 MPI.COMM_SIZE MPI7OtAZDEE

B REML =
o IBELEOZIAZH—RIZETAL2TARAMETNET S

" : :

integer comm, nprocs, 1lerr

CALL MPI COMM SIZE (comm, nprocs, ierr)

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

5138 & A7

comm handle |IN OASa=4H—4

nprocs B OUT |J3a=4—4AD#HTOER#

2

e commA'MPI_COMM WORLD®DIHE, FIAAEELATOEX
DMz R
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{$81. 1. 8 MPLLCOMM_RANK Z2V BSOS

BemE
o BELILIAZAZS—BRICEITEHBTOEADIVIBSENE
ERS

‘ﬂb
2

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

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

‘%’

5

5138 & A7

comm handle |IN OASa=4H—4

myrank | % OUT |a2az=4—340O3 78S

:

o BUOERLTOEADXAI, SBEICAHLS
o 0MBNProc-1ETHEHFET FEUHL-TOERDIUI%EIRT
(nprocsidMPI_COMM_SIZE®D R H{E)

Page 102



18#1. 1. 9 F7BSLRTOLANEE/DIBDOHE

I 155 100F T%nprocTH &l

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 (.
= 100-1)/4+1)*1+1
ied = ((100-1),] 3% C fi1007h) AL 2l |
- 25 . - ist = ((100—1)/{1+1)*2+1 ]
led = ((100-1)/ = 51 ist = ((100-1)/4+1)*3+1
= 50 ied = ((100-1) /1 ~ 76
=75 ied = ((100-1)/4+1)* (3+1)
= 100
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181. 2 —X—il(§

18]1. 2. 1 —¥—@ELR

o —HDFEEFETOEREZET ORI ITOIAVE—I KRR
o Ayt—T DXL, T—AEERIETHETITHhNS
o —X—BIEIL, EENELZENEIZHMINTILND

o JOVXJEEELIEIOVFTUITREENHS
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18#&1. 2. 2 7R75 L%

Page 105

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

1sum=0

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

enddo

write (6, *) ‘SUM="', isum

stop

@d

ZERAR (etc8. f)




WMIBA A—S
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filedata .

m

dataarea < .

N
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72
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7075 LGFI(MPIhR )

etc9.f

/

Page 1\3L

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

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

read (10, *) senddata

do i=1, nprocs-1

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

do i=1, icount
i sum=isum+recvdata (icountxmyrank+i)
enddo
call MPLFINALIZE(err)
write(6,*) myrank,’ :SUM= ", isum
stop ; end




f#881. 2. 3 MPLSEND 7Ov# 5EI%(a

HRESEE

o X{E/\yT7(data)ADT—FE Hidatatype TiE#L f=count{@ D
27 (tag)t EEREIZ2 = —FcommAN T Vdest’zdH 70t
AIZEET S

IR A—S

EEAMTOEX

x{5/\vI7(data)
count s ; 2
& — O
38 Ex£70+X
datatype > otm

Bl
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MPISEND 70Ov#J8IX(5

=X
EENE 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)
51 %
5134 [E | AR
data = |IN EET—XADRAEIBTRLR
count B |IN EIET—ADERBOLLLDER)
datatype | handle |IN EET—H2DFAT
dest 2% |IN BIEHRFOIUY
tag =mH | IN Ayt—TRY
comm handle |IN O3 =45—4
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MPILSEND 7R+ 78X E(HRE)

=D
| Xe—YDAZERNIMATIR LS, BROMBB (count) TRY

| datatypeld RR—JLIEIC—E %2R

| 291 2xve— 2R 27-HICERTS

| KNV—FUBUHLE, EXDEBH T TIZETULRLZFEEES
| MPI_SENDTGE{EL=F—%I%, MPI_IRECV, MPI_RECVQES
S5TRELTHEL
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f18%1. 2. 4 MPITERSN/=EINE(FORTRAN)

Page 111

MPI®) FORTRANE iED
T—RR3A4 T xthed o8

MPI INTEGER INTEGER

MPI INTEGER2 INTEGER*2

MPI INTEGER4 INTEGER* 4

MPI REAL REAT

MPI REALA4 REAL* 4

MPI REALS REATL*8

MPI DOUBLE PRECISION DOUBLE PRECISION
MPI REALL6 REAL*16

MPI QUADRUPLE PRECISION
MPI COMPLEX

MPI COMPLEXS

MPI COMPLEX16

MPI DOUBLE COMPLEX

MPI COMPLEX32

MPI LOGICAL

MPI LOGICALI

MPI LOGICAL4

MPI CHARACTER

QUADRUPLE PRECISION
COMPLEX

COMPLEX* 8

COMPLEX*16

DOUBLE COMPLEX
COMPLEX* 32

LOGICAL

LOGICAL*1

LOGICAL*4

CHARACTER HE



MPITEREN /=L NE(C)
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MPI & ad
T—35347 Xy HE
MPI CHAR char

MPI SHORT short

MPI INT int

MPI LONG long

MPI LONG LONG long long
MPI LONG LONG INT long long

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

MPI DOUBLE

MPI LONG DOUBLE

unsigned char
unsigned short
unsigned int
unsigned long
float

double

long double



f881. 2. 5 MPIRECV 7Ov* JRB(E

M EE
o O3a=4H—HRcommANDSIsource’ZATALRAMNLEESN

f=7T—%E hdatatype TE#iL fzcountl@ D27 (tag)ft = EFR%
Z{E/\v 7 (data)lFEAZET S

Z{EQTOER

tag xﬁ’lﬁl\‘y77(aafa5

65 count
ZEETTOEX 38 &
sourcem S 81 datatype

Page 113



MPI.RECV 7RAv*/BIZE(HRE)

= =t FEDE data (*)
integer count, datatype, source, tag, comm,
status (MPI STATUS SIZE), ierr
CALL MPI RECV (data,count,datatype, source, tag,
comm, status, ierr)
int MPI Recv (void* data, int count, MPI Datatype
datatype, int source, int tag, MPI Comm comm,
_ MPI Status *status)
5158 [} AH 7
data TE OouT ZIET—ADRIBTFLA
count B IN ZET—IADEZRDH(OLLLDIE)
datatype |handle |IN ZIET—IDEAT
source B IN BIEHFDIY
tag 28 IN Ayt—TRY
comm handle |IN OS2 =4H5—4
status status | OUT Iyt—IEHR
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MPI.RECV 7RAv*/BIZE(HRE)

2D

| EXMEHETIIETUREEFEALS

| Bl¥statusiBEDNTE T KNI EMEIS
OFORTRANTIE AEZHMPI_STATUS SIZEDEE$NERFI
OCTIEMPI_Status&EL\VSBDIBERT, EEFTPRY, T7—a—FLE
HEMEhs
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f1#1. 2. 6 7AVv* 7R BEOEME

e MPI_SEND,MPI RECV

EIE L [zEm
MPI_SEND:@E{?}E;T: ! DB{EIER:MPI_RECY
MPIE(E | 5=\ | MPIEE || |
#5 | | 5q75y | (@BF) |5 55y || B5
g i : i ~~
@FRFEZET + QREET
A
mEoRn

.................................
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f481. 2. 7 MPLISEND FE7O0v+ s BU%(E

HRESEE

o X{E/\yT7(data)ADT—HE Hidatatype TiE#EL f=count{@ D
27 (tag)t EEREIZ2 =7 —FcommADN T Vdest’zH 70t
AIZEET S

*ERTOER
*{5/\v 77 (data) tag

count 65
& ]38 SERIFOER
datatype| | s dest~
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MPLISEND FE7ROvFJBEEFE(HRE)

— EEDE data(*)
= integer count,datatype,dest, tag,comm, request,ierr
CALL MPI ISEND (data,count,datatype,dest, tag,
comm, request, ierr)
int MPI Isend (void* data, int count,
MPI Datatype datatype, int dest, int tag,
2|5 MPI Comm comm, MPI Request *request)
5131 & A S
data T= IN EET—2DRABTRLA
count B IN EETIDERDH(OLLLDE)
datatype |handle |IN EET—H2DFAT
dest B IN BIEHEFDSIY
tag 28 IN Ayt—TRY
comm handle |IN a2 =45—4
request |handle |OUT BE5 F
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MPLISEND FE7ROvFJBEEFE(HRE)

20

| Xe—SDREFSRFNIMETIILL, BEROBEM (count) TRY
| datatypeldMPI_SENDDOIR%S R
| 27140 —2 %R 21-0ICERATS

| requesticiFERLUI=BEDRBIFHREN, MPI_WAITETEIED
5¢ J ZHERISRICERTS

| BNV—Fo -0k, ZELVEOTETE2F/3IC/ONIFLONEEE
193

| MPI_WAITE7=IEMPI_WAITALLTRIBDSE T 2129 2% Tld.,
dataDARBEZEFHL T LS L

| MPI_ISENDT#(EL =T —4Id. MPI_IRECV, MPI_RECVOESS
TRELTHLN

| BEDOETHMPI_WAIT, MPI_WAITALLOESES %{ERL THEL
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18%1. 2. 8 FE7OVFJBIF(E

HRRESEE

o 31—/ —HZcommADTYsource’ibTOAMNGIEETN
-T—43& hdatatype T:&E§E L f=countf@ D24 (tag) [t =E X%
Z{E/\vI7(data)IZZIET S

=

ZEMTOEX

@ 21E/3v 77 (data)
65 count

&
EEATOER ::3
sourceM b —

datatype
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MPLIRECV FE7OvF I BIBE(HRE)

==

518

Page 121

FEDE 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)

518K E | AHAN

data & |OUT |RET—2DHIBTIFLR

count 2 |IN ZET—ADEZRDHOLLLDIE)

datatype |handle | IN RET—IADZA(T

source | E# |IN BIEHEFDIUD

tag 2®E |IN Ayt—IR5

comm handle | IN O =45 —74

request |status |OUT |AvtE—iEER




MPLIRECV JE7OvF* I BIZBE(HRE)
(2D | #ve—S0AESREROME B (count) TRY
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| datatypeldMPI_SENDOIE%2S R

| 213X ERMTHITSNEELLIE, MPI_ANY_TAG%
BES D

| requestiZBRU =B (E DB FHAREN, MPI_WAITE
CHEEDET2ERIIRICERTS

| BI—Foa-)ig, DEROTTEFLITICTOTILD
WIR%EHEITID

| MPI_WAITZZIEMPI_WAITALLTUE D5 T 28R
DFETIS, dataDABEEAL T HS5EHL

| MPI_ISEND, MPI_SENDQEBSTEEL=TF—42E
MPI|_IRECVTER{EL T

| BEORTEMPI_WAIT, MPI_WAITALLOESLS %{#F
LTELN



f1#1. 2. 9 F7OvFVBBEEDEME

e MPI_ISEND,MPI_IRECV®DEIE

ey Rl Q {8
MP|_ISEND: D% (EIF R @Ef?fﬁﬁt:MPl_lRECV
MPI WAIT | MPL&{S == | MPBBIS | vipp_wAIT

— 5473 | |@BE )| 51950 | T A
ERY 3 : R2 ERY
LE @EEZET « QREZET LE
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f$#1. 2. 10 MPLWAIT BERTOHFEEHLE

HRAESEE

o FRIHBENENETILHETHFLEDLED

‘H}
2

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

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

518

518k E A A
request |handle |INOUT |#@{E85IF
status status | out Iyt—IlERR

B
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request/=(&, MPI ISEND, MPI IRECVEI—/LL TRENF=Avt—
UlEHRrequestFiEE TS
status(Zld, FORTRANTIEMPI_STATUS SIZEMDE#E25|, CTIE
MPI_Status® D#EEAZIEET S




T

. 2. 11 MPLWAITALL @{EETOFEHLE

s 1DUEDIFERIEABIEETORETZHFEENLESD

ks integer count, array of requests(count),
array of status(MPI STATUS SIZE,*), ierr
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)
518
5158 fE | AtH7]
count &% |IN FHLEDLEIEREDH
array_of requests |handle |INOUT |&E{EiAIFNDEF
KES(E(count)

array_of status status |OUT

Ayt—I IR DEES
KES(E(count)
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MPI_WAITALL @{E5ETOFHEEHE

20

| array_of_statusld, FortranTI3 B EIITAE S
(count MPI_STATUS_SIZE)

CTIEMPI_StatusDIEE A DEIIIT, KE S (count)

| array_of_statuslcld, array_of_requestsicif BEN 7
requestERICIEE T, TDrequesticH ST 2EENT T
REHEMEINDS
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T81. 2. 12 —W—@EFRED

=15 215 Fhet
FIHAE(E MPI_SEND MPI_RECV
JERIEA@EIE | MPILISEND |MPI_IRECV |MPI_WAIT(ALL)

| MPI_SEND,MPI_ISENDRQEESTRELIBEA TS,
MPI_RECV,MPI_IRECVROELSTREL THLL

(“I’l& immediate DIAXF)
| MPI_ISEND, MPI_IRECVI&, MPI_WAITTHERICHFSEHETE
MPI_WAITALLTEESHTHERHDETHRLY
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181. 3 HRELE(E

1#1. 3. 1 LEEELE

| 2242070 ATITSRKE(S
oBMHARLED)F V3V ER
CANTF—2NEHBLEICAVLShZ7O—KF+ XM
OFFTTR<HALSHhZEE
O EDfth¥+Y / AFxryREE
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f18%1. 3. 2 7095 L6

etclO.f
/

include "'mpif.h’

parameter (numdat=100)

call MPI_INIT Cierr)

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) JOERED/INEFLA

I sum1=0 DALY

do i=ist, ied

Isuml=isuml+i

enddo

call MPI_REDUCE (isum1, isum, 1, MPI_INTEGER, MPI_SUM,
& 0, MPI_COMM_WORLD, ierr) £7O0CRADINtEE
if (myrank. eq. 0)write (6, %)’ isum=", isum 95

call MPI_FINALIZE(ierr)

stop 11212425 |- o |51 |52 [74]75
N W, — W,
\\‘end ~
w26 [ 27|49 |50 | - 76 |77 | - | 99 | 100
isum1 325 1575 v
950 2200

HI27Disum1ZBIELLGHND

i 5050 =
isum RIETELS>70DisumIZHE K
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{T#1. 3. 3 MPILREDUCE W47 arvER

HRAESEE

o O34 —ARcommHADETOEAN, FEIE/NNVI7DT—

A(senddata)Z@IELLEMND, op THREIN=EEX1TLY,
R Z IS (root) 7O RMDZ{E/\wI7(recvdata)l 2K

ERS

o EETF—ANEIDBEIL EREBISEEETS

senddata

count &
datatype

recvdata

count &
datatype
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Sy H0~<root| s

38

96

)

60

90

25

16

90

96

25

&
&

op % RKERE %
call MPI REDUCE (senddata, recvdata, 3,

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




MPI_REDUCE(#=& )

=5t BB senddata(*), recvdata (*)
integer count, datatype, op, root, comm, ierr
call MPI REDUCE (senddata, recvdata, count, datatype, op,
root, comm, 1lerr)

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

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

518
5154 lE | A7

senddata |{FE& |IN ET—32DO7FLX

auli

M | B

recvdata |{FE |OUT |2{ET—EDTFLR
root 7 AR ITEKREEFD)

N

count 2% |IN EETHANEZRDH
datatype | handle | IN EET—H2DFAT

op handle | IN )Z o3 BEDMEED—F
root #2®E |IN root7 Ot RXDS2 Y

comm handle | IN O32=45—4
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MPI_.REDUCET{EA S EHE

EER P HE

MPI_MAX mA(E

MPI_MIN /M

MPI_SUM a0

MPI_ PROD Ri5

MPI_ MAXLOC RAEE B TE RIS
MPI_MINLOC R/IMEE X B TE RS
MPI_ BAND EvMME

MPI BOR Evhl

MPI BXOR HEA9E Y M
MPI_LAND imiEiR

MPI LOR smiE

MPI LXOR 9k fth 1) S T2 F0
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HBHEEONDRE

WM RICENT, FRWLEBLENFINELETHERAERLDIGEENHD

l

B MIB(ZREST, BN FEE->THORIEZERITIE, MEIEFD
ZHIZEVYERNEREL>TLSA[EEEA H S

Bl (BT DR LT4HTE L T)

BESlalZ B DHEN A>T =ET S

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

-

~

-

B RALE 23 1|
dsum=a (1) +a (2) =1E5+0. 00007E5 dsumi=a (1) +a (2) =1E5+0. 00007E5=1. 0000E+5
BEOHHLUTYETT dsumi+a (3)=1E5+0. 00004E5=1. 0000E+5
=1. 0000E+5 dsum2=a (4) +a (5) =8+6=14=0. 00001E5
RHEIZ 2(3),a(4),a(5) EFTEL dsum2+a (6)=0. 00001E5+1E5=1. 0001E+5
AAT=dsumlE 1.0000E+5 dsum=dsum1-+dsum?
dsum=dsum-+a (6) =1. 0000E+5 + 1.0001E+5
=1. 0000E+5 + 1.0000E+5 :2. 0001 E+5
=2. 0000E+5 f
— J
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f1#1. 3. 4 FEHRH

| BEICSMT3270tRY, RALEAEEFHEEEI-IEThIEE
5%
| RENYI7ERENYI77ORBICERTIHMAE, A EVLTELST
FHSEL

(MPI-2TIE, MPI_IN_PLACEZH\AZ & TRl EEIC LV ET)
| E40cEMBEDENEAPEETCORBLERIRE
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{181. 3. 5 MPLLALLREDUCE Y%7 arvER

B REMEE
e O3a=4H—RcommRRNDETALAMN, EE/N\VITF7DT—H

(senddata)ZBIELLEAD, op THESN-EREZITL, HBREET

Ot XDZ{E/\wI7(recvdata)ZHiHT 5

5240 A 5292 5293

senddata 38 10 60 90
count & 96 1 41 86

datatype
5 op 25 3 16

recvdata

count & 90 90 90 90
datatype 96 96 96 96
25 25 25 25

&

MPI COMM WORLD, ierr)

call MPI ALLREDUCE (senddata, recvdata, 3,MPI INTEGER,MPI MAX,
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MPI_LALLREDUCE( $5:2)

EFEDE senddata (*), recvdata (*)

integer count, datatype, op, comm, ierr

cal |l MPI_ALLREDUCE (senddata, recvdata, count, datatype, op,
comm, ierr)

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

5%
518k E | AL
senddata | & |IN EET—ADTERLRA
recvdata | FE |OUT |Z{ET—FDTKLXR
count BE | IN EET—ADERDH
datatype |handle |IN EET—H2DFAT
op handle | IN )Z oL ERE DHEE
C#€ Dlcomm  [handle |IN aAS1=/—%

MPI_REDUCEDFE#HERZE2 7O RITEET 5D EBEEEMIZRE C
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f$#1. 3. 6 MPI.BCAST 7A—k*+Ab

HRESEE

o 1DMEEFETLT AR (root)DEE/\vT7(data)DT—F2%F3a
——RcommAETHDTALRADZE/\wI7(data)lZEET S

root
data 5240 5241 5242 %93
count & A A A A
datatype B B 5 5

t t t
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MPI_.BCAST (#%&)

=% BEO® data(*)
integer count,datatype,root,comm,ierr
call MPI BCAST (data, count,datatype, root,comm, lerr)

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

datatype, 1int root, MPI Comm comm)

5%
518k E | A7
data = INOUT | T—A2 DB T7RL X
count 2 |IN T—ADEFRDH
datatype | handle | IN T—RADRAT
root 2 |IN JO0—RFvRMEETOERDTUY
comm handle | IN a2 = 45—4

dataldroot7 Ot X CIEEET—4, TOMDTOELRTIEIRET
— 22755
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f1#1. 3. 7 7077 LHI(BIEHE)

etcll.f

-

&

o

include "mpif.h’
parameter (humdat=100)
integer isum_arry(10)
call MPI_INIT (ierr)

cal| MPI_COMM_RANK (MPI1_COMM_WORLD, myrank, ierr)
call MPI_COMM_SIZE (MPI_COMM_WORLD, nprocs, ierr)

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

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

i sum1=0

do i=ist, ied
suml=isuml+i

enddo

call MPI_GATHER (isuml1, 1, MPI_INTEGER, isum_arry, 1,
MPI_INTEGER, O, MPI_COMM_WORLD, ierr)
i f (myrank. eq. 0) then
| sum=0 isuml | 325 950 1575 |2200
do i=1, nprocs L J 3y J
isum=isum+isum_arry (i)
enddo 325
write (6, %)’ isum=", isum 950 |
endif 1575 1sum_arry
call MPI_FINALIZE (ierr) 2200
stop i
end isum | 5050
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{181. 3. 8 MPL.GATHER F—%20NO&#H

HRRESEE

o O3Ia1=4H—ARcommADETOERAMDEIE/\wT7(senddata)h b,

12N 7 At X (root)DZ{E/\wI7(recvdata) N Ay t—T%FXIET S
o ItT—UDRIEF—ET, £EXTOCADIUIHIPSWEIZRIE

INV D72 SN S
5v90=ro0t]  TUY 5242 5243
senddata 38 10 60 90
sendcount 96 1 41 86
& S 25 3 16
sendtype ' I I I
recvdata 38 10 60 90 call MPI GATHER (senddata, 3, MPI INTEGER,
recvcount| | 96 | 1 | 41 | 86 |1g recvdata, 3, MP1_INTEGER,
& 5 25 3 16
recvtype ¥ - | & 0, MP1_COMM_WORLD, ierr)
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MPI_GATHER(¥=&)
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FEDNE senddata(*), recvdata (*)
integer sendcount, sendtype, recvcount, recvtype,
root, comm, ierr
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(¥=&)

5%
518K E | AR
senddata |[f£& |IN EIET—ADEEBTRLR
sendcount | 2% |IN EET—INDERDH
sendtype |handle |IN EET—H2DFAT
recvdata |{FE |OUT |ZEFREBORABTFLA ¥
recvcount |Z#r | IN BEROTOCANGZIETLIER X
recvtype | handle |IN ZEEEOT—2247 ¥
root 2H |IN root7AtERAD5Y
comm handle | IN O3 =45 —74
Y-root 7 AR T EKRERED
=D

s Ayt—UDRIF—FET, ZEFTITOELRDTIMNPNSWEIZ

ZE/N\VITFITEHEINDS
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{181. 3. 9 MPI.GATHERV F—%2DO KR

HRRESEE

. :IE:L:’T—’SlcommWODéjEI—IzZO)LE/(J77(senddata)7b\b
12N 7 At X (root)DZ{E/\v I 7(recvdata) N Ayt —T%FEET

z
o L1;;‘:ﬁk%1§7—“—’5¢§(recvcnt)& E/ NI 7RDALE (displs) &
ERABHENTES
2270 f 2291 292
senddata 38 root 10 60
sendcount & 1 41
sendtype 3
recvdata
displs(0) = O 38 recvcount(0) =1
displs(1) = 1 1? recvcount(0) =2
displs(2) = 3 60
41 recvcount(0) =3
3
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MPI_GATHERV(#%=& )

Page 144

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

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

MPI Comm comm)




MPI_GATHERV(#%=& )

5184 [} AH S

senddata |{EE&E IN EIET—ADEEBTRLR

sendcount | E#{ IN EET—HADERD

sendtype | handle |IN EET—H2DFAT

recvdata |{FE ouT SZEMEBORIBT7RFLA A

recvcount | Z# IN BLR2DTOANGZIET S
BERBOES A

displs B IN RIET—AEE TR SHrecvdata oD
A>T E DB S A

recvtype handle |IN ZEEEOT—2247 ¥

root N IN root7AtERADZY

comm handle |IN O =45 —74
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f$#1. 3. 10 MPLALLGATHER £270tATF—4%#A

HREME
o IZa=H—~A(comm)ADNETOERMDEIE/\vT7(senddata)h i,

270X DRE/NvT7(recvdata) NEWNMIAYE—CFEETD
o Ayt—VORIE—ET, EEXTAERADIUIANENIEIZRZ

EN\VI7IZIRESNS
1.3.10 MP|_ALLGATHER £70+tvXTT—42&%%&
= 38 = 10 = 60 = 90
‘5 96 5 1 5 41 5 86
0 5 ] 25 > 3 3 16
38 10 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
5 25 3 16 5 25 3 16 5 25 3 16 5 25 3 16
cal | MPI_ALLGATHER (senddata, 3, MPI_INTEGER,
& recvdata, 3, MPI _INTEGER,
& 0, MP1_COMM_WORLD, ierr)
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MPI_ALLGATHER(¥=&)
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EENDH! senddata (*), recvdata (*)
integer sendcount, sendtype, recvcount, recvtype,
comm, 1lerr
call MPI ALLGATHER (senddata, sendcount, sendtype,
recvdata, recvcount, recvtype,
comm, 1lerr)

int MPI Allgather (void* senddata, 1int sendcount,
MPI Datatype sendtype, void* recvdata,
int recvcount, MPI Datatype recvtype,

MPI Comm comm)




MPI_ALLGATHER(¥=&)

5%
5184 [} AH A
senddata T= IN EIEREEDEIBTFLR
sendcount | E#g IN EET—EINEZDH
sendtype handle |IN EET—IADEAT
recvdata T= OUT |Z{EMEBDOHIRTFLA
recvcount | B IN BEROTOCANRIETIERDH
recvtype handle |IN ZFIET—RADIAT
comm handle |IN O3 =45 —74
=D
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{$#1. 3. 11 MPLALLGATHERV 270tATTF—4%%KH

PRREME
o OZa=4H—HFcommHADETOLAMEIE/\wTIF7(senddata)h o,
70 ANZ{E/\YIT7(recvdata) N Ayt—UFEET D
o EETXBIZRET 2K (recvcount)EZE/ NI 7D GIE (displs)

EEADENTED
i
o Oﬁ 221 —5>2
senddata 7 7 root 7 7 7 7
38 10 60
sendcount & 1 41
sendtype 3
recvdata
displs(0) = O 38 recvcount(0) =1 38 38
- — 10 10 10
displs(1) = 1 recvcount(0) =2 3 3
1

) . 60 60
dISP|S(2) = 3 2? reCVCOUnt(O) =3 27 a7
3 3 3
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MPI_ALLGATHERV(#&& )

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

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

5%
5184 [} AH S
senddata |{EE IN EIEEBORIBRT7FLR
sendcount | 23k IN EET—IDERDH
sendtype |handle |IN EET—IADEAT
recvdata |{FE OouT ZEMBEDOABTRLR
recvcount | %k OouT ZET—2DEFRDH
displs B IN 2IE T —2%&<recvdatah > DA xF
HE(ZOERE)
recvtype |handle |IN RET—IDEA(T
comm handle |IN O =45 —74
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f1#1. 3. 12 7075 LH(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+1

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
éﬁmﬁ@d




{181. 3. 13 MPLSCATTER F—42D 4 EC

HRESEE

o —ODMEEFTLTAEA(root)DiEE/\wI7(senddata)h s, 2=
r—RcommANETHDTAERADZIE/\wI7(recvdata)lZT—42%
EET S

o ZFEITOAELRADAYE—URII—ETHS

oot — 540 5241 542 5243
senddata 38 | 10 | 60 | 90
96 1 | 41 | 86
sendcount & ° _25 3 | 1°

sendtype lﬁ

recvdata | 38 70 60 90

96 1 41 86
5 25 3 16

recvcount &
recvtype
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MPI_SCATTER(#:&& )

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

5%
5184 [} A7
senddata | & IN EIEEBOTRLAR ¥
sendcount | ##t | IN ETOERNEETIERHE %
sendtype |handle |IN LE%EEEO)E%O)?—’S"SM?" ¢
recvdata |{EE OUT |RIET—HDTFLXR
recvcount | E# IN ZET—2DEFRDH
recvtype |handle |IN RET—IADEA(T
root B IN root7AtERADZY
comm handle |IN O3 =45 —74
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{181. 3. 14 MPLSCATTERV F—&2M 5L

PRREME
o —ODMEETTTAEA(root)DiEE/\wT7(senddata)h s, OS2 =

r—RcommiNDETHTOERDZIE/ T 7(recvdata)lcT—4%

e

=595
o EEEBITHEET —FKR(sendcount)&/ N\ T7RDEE (displs)E %
ABD_EMTES
senddata 7/70 root S0 S92
displs(0) = © sendcount(0) =1
displs(1) = 1 10 }sendcount(1)=2
displs(2) = 3 6(1)
41 }sendcount(Z) =3
3

38 10 60

recvcount &
recvtype

recvdata I I l ‘
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MPI_SC

ATTERV(¥:&)

integer sendcount (*), displs(*),

BODB senddata (*), recvdata (*)
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, 1nt root,
MPI Comm comm)
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MPI_SCATTERV(#R&)

5%
518k & AH A

senddata =N IN EEREEDTRLR *

sendcount B IN FEITORANEETIERE ¢

displs B IN TOERBOREET —FADEFD
senddata/m 5D XTI E *

sendtype handle IN EET—EADRAT ¥

recvdata TE ouT RET—IDTELR

recvcount B IN RET—IDERDOH

recvtype handle IN RIET—ADIAT

root B IN root7OEADSY

comm handle IN O3 =4 —4
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{181. 3. 15 MPIALLTOALL F—#fEliE

HRRESEE

o OZa=H—RcommHDETOERN, TNhENDEE/NNYT7
(senddata)h\o, ttDETHTOERDZ{E/\wIT7(recvdata)(=
T—R3%7ET 5

o ZEITOAELRADAYEL—URII—ETHS

senddata , 270 2271 2272
011 | 021 | 031 11 | 121 | 131 211 | 221 | 231
sendcount & | "o 000 T 032 112 | 122 | 132 212 | 222 | 232
sendtype
013 | 023 | 033 113 | 123 | 133 213 | 223 | 233
recvdata , l l I
- 011 | 111 | 211 021 | 121 | 221 031 | 131 | 231
recveount & | "o o0 022 | 122 | 222 032 | 132 | 232

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

=3

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

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

518
5184 E | AHS

senddata |{F& |IN EEEEDRIRTRLR
sendcount | ##; | IN FEITOVANEETIEZRDH
sendtype |handle |IN EET—IDRAT
recvdata |{E&E |OUT ZEMBBORIIBET LR
recvcount | B | IN FEITOEANLRIETHIEZRDH
recvtype | handle |IN ZIET—2DFAT
comm handle |IN OS2z 45 —4

C#20

o EXNMERFVYYARA/FTvY, FrIEeXBLELMEIEINS

Page 161




{181. 3. 16 MPIALLTOALLV F—#%Eii&

PRERE =
e IZa=/—HcommADNETOERM, TNETNDIEE/\WI7(senddata)n S D
ETOTAERNDZE/\vI7(recvdata)lZT—2E DB TS
o EERBITAVE—IREZEZDIENTED
senddata 5270 VA 2292
sdispls(0) = O 01 sendcount(0) =1 11 21
sdispls(1) = 1 0?2 sendcount(1) =2 12 22
: 03 13 23
sdispls(2) = 3 54 14 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(#=&)

=

=

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

comm, lerr)

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

518
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518 & A A

senddata R IN EEBEBORAIBRTFLR

sendcount | % IN EETHIEZDOH(TOELRE)

sdispls B IN EET—HDIhFESsenddatah 5D LLE
(FOtRE)

sendtype handle |IN EET—EADT—3314T

recvdata =N ouT ZIEEEORIBE7RL X

recvcount | B IN ZETHIEROH(TOERE)

rdispls B IN ZIET—FHFBE SR8 Hrecvdatah b D FE*T
HE(TOtRE)

recvtype handle |IN RENVITOERODT 33147

comm handle |IN O3 =4—4




18]1. 4 TOMOFHES

1#81. 4. 1

JO+X0 || JOotX1
L MP
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&

etcl3.f

include 'mpif.h'
parameter (numdat=100)
real*8 tl,t2,tt
call MPI INIT (ierr)
call MPI COMM RANK (MPI COMM WORLD,myrank, ierr)
call MPI COMM SIZE (MPI COMM WORLD,nprocs,ierr)
ist=((numdat-1) /nprocs+1) *myrank+1
ied=( (numdat-1) /nprocs+1) * (myrank+1)
call MPI_BARRIER (MPI_COMM WORLD,ierr)
t1=MPI_WTIME ()
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.eq.0)write(6,*) 'sum="',isum0, ', time=", tt
call MPI_FINALIZE(ierr)
stop
end




181. 4. 2 MPIWTIME ZE:BE5REORMZE

HRRESEE

« BEDHLHFZMNLDRBFE (B ZERERHTRY

i}

DOUBLE PRECESION MPI WTIME ( )

double MPI Wtime (void)

HIE{FenR
COB#MEEALE-TOERDADERBZRETES

o TRUSLEAKRDORBEMEMDICIIRHPENIVHELHS
BOoNAEZRBERTHY, SATLIZKETEHAHNIXZED

FrRlILEFEND

B
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f1#1. 4. 3 MPI.BARRIER /sV)77[RHH
BAEHE

o O34 —AR(commADNETHNTOTATRIEELS

‘ﬂb
2

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

int MPI Barrier (MPI Comm comm)

518
51%% fE | A7

comm |handle |IN OASa=4H—4

9

e MPI_BARRIERZO—/L3 5L, commIZEFNDSETHOTAOLRH
MPI_BARRIERZO— /L9 5F THFLIREIZAS
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1821. 5 70953 9%

NIy o7

PO O

FORTRAN

ZEAEDMPIFHEZRITTN—FThY, 5|z EICEREDREND

—R(ZXETllierr) 2 EETS

RAIEE | ¥R A O— N &5 /=400

C

IFIRBMPLLEFNICHESINFR AN E, UBOXFIIINLF

(BL, BHUIIANTANF

FEAENBAHIIEREEL TREO-FERT 20, 5|8 BREIO—Rid
%/ A

230

518 ERBA(C 4B handle Ji&, FORTRANTI E# B, CTI3HHAICSEH
L7-BiEHEET S

5| ¥4 ERBAIC 3 B! status Ji&, FORTRANTIEMPI_STATUS_SIZEDEE ¥4 BRI,

CTIEMPL_StatusBE DB EF2IEET S

EIRBEMPLTHFIEHNPCPEABMBETLEVGEAR
RIL7=458 DR ENI—KRIEMPI_SUCCESS& 43
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