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Climate forecasting

NEC Earth Simulator

Earthquake prediction .
Copyright JAMSTEC/Earth Simulator Center
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NEC SX-8

- Fluid analysis
- Structural

analysis

ENIAC-1946, 300FLOPS
- Trajectory calculation
(7 hours 2 3 seconds)
- Cipher-breaking
- First weather forecast using
a computer
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Processor Architecture
SX has been heterogeneous chip configuration

Scalar ALU
Vector ALU
(SIMD)

Scalar ALU

Scalar Processor
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a (112]3]"-] -
— Do i=1,imax e
a(i) = c(i) + d(i) c .t
b(i) = c(i) x d(i) d [A[2[3[-[- T[T TT1]
— enddo

Xﬁa_iﬁ S =
(ERAE) J X ~ORLRT

a(l) =c(1) + d(1)
b(1) = c(1) x d(1)
a(2) =c(2) + d(2)
b(2) =c(2) X d(2)

a(.imax) = c(imax) + d(imax)
b(imax) = c(imax) X d(imax)

a(1) = c(1) + d(1)
a(2) = c(2) + d(2)

a(imax) = c(imax) + d(imax)
b(1) = c(1) X d(1)
b(2) = c(2) X d(2)

b(imax) = c(imax) X d(imax)
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E/IROETRXIZEDT 37 EIEREEE T.
EHEFFEGREDHENERIEDERZE BBHIIZITOFortranD IR S 55

INTEGER A(10),B(10),C(10) INTEGER A(10),B(10),C(10)
DO 1=1,10 IHPF$ DISTRIBUTE (BLOCK) :: A,B,C
A(D =C(D+B(D) N DO 1=1,10
ENDDO > A = C(D+B(D)
WRITE(*,*) A V ENDDO
END WRITE(*,*) A
END

L—Y —W CORYBEHA
® 7A26H27BIZL—Y —HHZHB UL THPFHt &R ZS D D THPFEEE &%
TULVELT=,
O FEEDSMEBNESIZO—FEEEZHZ THPFTEIN T ZEMTEELT =,
(RIRL, BRI DRERDOHSIER TIAT S LEELMESE.
MPIZ O S35 [ LTF=<%0Y)
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5. W HEEIE(MPIEHPFDLE )
m  parameter(n=100)
P > = = I a(n), b(n)
D 7> u rea ’
J 7 7Ao)tt$)( - read(**) a, b
n aipq =0.0 HPF
MPI m doi=1,n
L aipd = aipd + a(i) * b(i)
m  enddo
m write(*,*) 'aipd =", aipd
] stop
parameter (n=100) = end
real a(n), b(n)
call MPI INIT ( ierr ) _ parameter (n=100)
;:all MPI_COMM SIZE ( MPI_COMM WORLD, np, ierr real a(n), b(n)
call MPI COMM RANK ( MPI COMM WORLD, id, ierr !HPF$ PROCESSORS proc (number of processors())
) - - - - IHPF$ DISTRIBUTE (BLOCK) ONTO proc a,b
if( id .eq. 0 ) then read(*,*) a, b
read(*,*) a, b ind = 0.0
do i =1, np-1 alp .
call MPI SEND ( a IHPF$ INDEPENDENT, REDUCTION (+:aipd)
call MPI SEND ( b, ... do i =1, n
end do aipd = aipd + a(i) * b(i)
else d d
call MPI RECV ( a, ... en. o* %) 1ad , .
call MPI RECV ( b, ... write(*,*) ‘'aipd = ', aipd
end if - stop
is = (n/np) *id + 1 end
ie=(n/np) * (id + 1)
aipdt = 0.0
do i = is, ie
aipdt = aipdt + a(i) * b (i)
end do
call MPI REDUCE ( aipdt, aipd, ...
if( id .eq. 0 ) write(*,*) 'aipd = ', aipd
call MPI FINALIZE ( ierr )
stop 17
end
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http://www.ile.osaka—u.ac.jp/research/cmp
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https://portal.nhpc.cmc.osaka—u.ac.jp/ouportal hpc/ouportal.jsp

3)HPFifEtHaE=
http://www.hpfpc.org
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