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= 1995 MPI: Message Passing Interface Standard
= 1997 MPI2: Extensions to the Message Passing Interface



= PU

|
o PU
= PU

FORTRAN/C/C++  MPI



IF

P-1




MPI

program main
integer :: a a b(100)
integer :: b(100)
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= MPI_INTEGER MPI_REAL MPI_SUM

= use mpi
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= MPICH
" MPI
0 MPICH2
= http://www.mcs.anl.gov/research/projects/mpich2/

= OpenMPI
= MPI MPI
= http://www.open-mpi.org/
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“Hello World”

program hello
use mpi
implicit none
integer ::

call mpi_init(ierr)

call mpi_comm_size(MPI_COMM_WORLD,nprocs, i1err)
call mpi_comm_rank(MPI_COMM_WORLD,myrank, ierr)
print *, “"Hello, World. My rank i1s®, myrank

nprocs, myrank,

call mpi_finalize(ierr)

end program hello
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= mpi_init  mpi_finalize
: MPI

= Mpi_comm_size(comm,nprocs,ierr)
= comm
= MPI_COMM_WORLD

= comm Nnprocs
= lerr

= mpi_comm_rank(comm,myrank,ierr)
= comm nprocs
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= Mpif90 hello.f90 a.out
= mpif90 -o hello hello.f90 hello
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PCS-A 1GB/node
PCL-A 0-64 2GB/node 16
MPI
#PBS —| cputim_job=00:05:00 CPU
#PBS —I memsz_job=2gb (PCS-A PCL-A )
#PBS - cpunum_job=1 1 ( 1
#PBS —-T l/ltmpi Voltaire MPI
#PBS -b {. _4: 4 4
#PBS —q PCL-A ( PCL-A )
cd ( /home/users/yyamamoto/120607)
mpirun_rsh npr .${NQSII MPIOPTS} Ja.out

. scalar:/tmp/120607/large.sh




gsub

large.sh gsub large.sh

gstat
Run

gdel
gstat RequestID



small.sh

[ss099@scalar 120607]% Is -I large.sh.?20
-rw-r--r-- 1 ss099 ss2012 244 June 7 2012 |large.sh.e20
-rw-r--r-- 1 ss099 ss2012 3285 June 7 2012 large.sh.020

(1) (2) (3)
(1)

(2) (0) (e)
(3) ID
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= hello.f90 2 4

|
1. scalar (“ssh scalar.scitec.kobe-u.ac.jp”)
2. mkdir
( “mkdir 120607” 120607
3. (“cd 1206077)
4. (large.sh, hello.f90)
(“cp /tmp/120607/large.sh .”, “cp /tmp/120607/large.f90 .”)
5. large.sh (
6. "qgsub large.sh™)
7. (“gstat”)
8 “more large.sh.o***”)
|

X myrank
. myrank
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s 1 100 2

program suml00

use mpi

implicit none

integer :-: 1,istart,iend,isum,isuml
integer :-: nprocs,myrank,ierr

integer, dimension(MPI_STATUS SIZE) :: istat
call mpi_init(ierr)
call mpi_comm_size(MPI_COMM_WORLD,nprocs, 1err)
call mpi_comm_rank(MPI_COMM_WORLD,myrank, ierr)
istart=myrank*50+1
1end=(myrank+1)*50
1sum=0
do i1=istart, i1end
Isum=isum+i
end do
1T (myrank==1) then
call mpi_send(isum,1,MP1_INTEGER,0,100,MPI_COMM_WORLD, ierr)

else 1 0
call mpi_recv(isuml,1,MPI_INTEGER,1,100,MP1_COMM_WORLD, istat,1err)
end 1f 0 1
it (myrank==0) print *, "sum =", isum+isuml
call mpi_finalize(ierr) 0

end program suml00




= Mmpi_send

call mpi1_send(buff,count,datatype,dest,tag,comm, ierr)

buff

count

datatype

dest

tag ID
comm

ierr




= buff

= datatype
= MPI_INTEGER MPI_REAL

n tag

! mpi_recv

MPI1_DOUBLE_PRECISION

mpi_send

tag

tag



= Mpi_recv

call mpi_recv(buff,count,datatype,source,tag,comm,status, ierr)

buff

count

datatype

dest

tag ID
comm

status

ierr




1-2

= suml100.fo90 2

= /tmp/120607/sum100.f90
large.sh
large.sh 2 2
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= suml100.f90 4

istart=myrank*25+1
1end=(myrank+1)*25

D 0 1 2 3
= Mpi_recv 3
! isuml 1 isum
1 kekka.txt
yyamamoto ex1-3

mail yyamamoto -s ex1-3 < kekka.txt




s 1 N

program sumn

use mpi

implicit none

integer :-: n,i,istart,i1end, isum,isuml
integer :-: nprocs,myrank,ierr

integer, dimension(MPI_STATUS SIZE) :: istat
call mpi_init(ierr)
call mpi_comm_size(MPI_COMM_WORLD,nprocs, 1err)
call mpi_comm_rank(MPI_COMM_WORLD,myrank, ierr)
1T (myrank==0) n=10000 0 n
call mpi_bcast(n,1,MPI_INTEGER,O,MPI_COMM_WORLD, ierr)n
istart=n*myrank/nprocs+1
1end=n*(myrank+1)/nprocs
1sum=0
do i=istart, iend
Isum=1sum+i

end do
iIf (myrank==0) print *, "sum =", isuml
call mpi_Tfinalize(ierr)

end program sumn

call mpi_reduce(isum,isuml,1,MP1_INTEGER,MPI1_SUM,0,MPI_COMM_WORLD, i1err)

0




= Mpi_bcast
- 1

= oot

call mpi_bcast(buff,count,datatype,root,comm, ierr)

buff

count
datatype
root
comm
ierr




= Mmpi_reduce

root

call mpi_reduce(sendbuff,recvbuff,count,datatype,op,root,
comm, 1err)

sendbuff

recvbuff root
count

datatype

op

root

comm

ierr




= MPI
= MPI_SUM MPI_PROD MPI_MAX MPI_MIN

| Xl X2 - Xm
X=X, + X, +...4+ X,
] count n
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sumn.f90 4 8

= /tmp/120607/sumn.fo0
= large.sh
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= sumn.fo0
n Isum isuml sum suml
. mpi_reduce
u
|
integer, parameter :: SP = kind(1.0)
integer, parameter :: DP = selected real kind(2*precision(1.0_SP))
real(DP) :: sum, suml

= Mmpi_reduce
- datatype MPI_DOUBLE_PRECISION

1 kekka2.txt
yyamamoto ex1-5

mail yyamamoto -s ex1-5 < kekka2.txt
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program time
use mpi
implicit none
integer nprocs,myrank,ierr
integer, parameter :: SP
integer, parameter :: DP
real(DP) :: timel,time2,e_time
call mpi_init(ierr)
call mpi_comm_size(MPI_COMM_WORLD,nprocs, 1err)
call mpi_comm_rank(MPI_COMM_WORLD,myrank, ierr)

kind(1.0)

call mpi_barrier(MPI_COMM_WORLD,ierr)
timel=mpi_wtime() }

call mpi_barrier(MPI_COMM_WORLD, i1err)
time2=mpi1_wtime()
e _time=time2-timel

call mpi_finalizetierr)
end program time

selected _real kind(2*precision(1.0_SP))




mpi_wtime()

mpi_wtime

mpi_barrier(comm,ierr)
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¥ 1-5 dsumn.f90
= mpi_bcast mpi_reduce mpi_wtime
0
" mpi_wtime mpi_reduce
mpi_barrier

= n=10,000,000 1 2 4 8
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