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(2)

read(*,*) n
do 1=1, n

a(i) = ...
end d

X real a(1000)
IHPF$ distribute a(block) |

O

real allocatabe ::

IHPF$ distribute a(block)
read(*,*) n
allocate (a(n))
do 1=1, n

a(n) = ...

end d

1oy

2003 6 11

HPF



e

Fortran 90

_f“‘*‘*?;-fl

EARTH
SIMULATOR

(3)

HPFS

real a(1000)
distribute a(block)
read(*,*) n

call sub(a,n)
subroutine sub(a,n)
real a(n)
dlstrlbute a(block)

G

IHPF$ distribute a(block)

read(*,*) n

call sub(n)
subroutine sub(n)
real a(n)

call PO P1 P2 P3
call PO|P1|P2|P3
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"~ Fortran 90 (4)

Fortran 90 HPF
( )

A) ) N
=)

@ REAL A(10,10)
HPF$ DISTRIBUTE A(*,BLOCK)

X REAL A(10,10)
IHPF$ DISTRIBUTE A(*,BLOCK) | _
1 CALL SUB(A(:, 1))

- CALL SUB(A(1, 1))

SUBROUTINE SUB(B) SUBROUTINE SUB(B)

e e T e s
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Fortran 90 (5)

B) : N
)

REAL A(100), T(10,10)
THPF$ DISTRIBUTE (BLOCK) :: .
IHPF$ DISTRIBUTE (*,BLOCK) :t: T E

:
%
:
:
:
§
L
i:ii; A T
:
§
:
:
:
§
:
:

X REAL A(100)
IHPF$ DISTRIBUTE (BLOCK) :: A
CALL SUB(A)

SUBROUTINE SUB(B) g
THPF$ DISTRIBUTE (*,BLOCK) :: Bg

CALL SUB(T)
T A

SUBROUTINE SUB(B) g
IHPF$ DISTRIBUTE (*,BLOCK) :: B |
seguence REAL B(10,10)
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ﬁPF$ distribute (block) ::
call sub(a,b)

subroutine sub(a,b)
real a(*), b(™®)
IHPF$ dlstrlbute (block)

a @PF$ distribute (block) :: a
. [ THPF$ sequence :-: b

sequence

call sub(a,b)

subroutine sub(a,b)
real a(:), b(™)
IHPF$ distribute (block) :: a
sequence o b
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do i=1, N :
amax = max(a(i),amax) |
end do .

'HPF$ independent, :
IHPF$+ reduction(FIRSTMAX:amax/iloc/) |
do i=1, N
it (a(i) > mx) then
amax = a(i)
1loc i
end if
end do
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- HPFPROF

e ftrace
e MPIPROGINF

(1)

UNIX

prof

HPFPROF

ftrace

MPIPROGINF

EARTH ,
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GUI (CUI

% hpf -Mprof=loop foo.hpf _bie_trienbreeeers

.
hpfprof.out

:

% hpfprof &

©)
©)
X
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(3) MPIPROGINF

% setenv MPIPROGINF ALL_DETAIL

:

Real Time
User Time
System Time
Vector Time
Instruction

Vector Instruction Count
Vector Element Count

FLOP Count
MOPS
MFLOPS

Average Vector Length
Vector Operation Ratio
Memory size used (MB)

MIPS

Instruction Cache miss
Cache miss
Ban Conflict Time

Operand

(sec)
(sec)
(sec)
(sec)

Count

1 811052249951
1 319016327628

101.612306 |
101.506830
0.094371
96.497723
11823252381
3385739196

8073.247504
3142 .806520
239.549535
98.970394
1874 .048325
116.477407
0.511975
0.339069
0.410926
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(4) ftrace

 FORTRAN9O0O/SX

o
SN
A *
FLOW TRACE ANALYSIS LIST
* x *
% hpf -ftrace *._hpf
Execution : Tue Jun 3 13:15:55 2003
l Total CPU : 0:00708958
PROG.UNIT FREQUENCY EXCLUSIVE AVER.TIME MOPS BANK
ftrace - Out TIME[sec]l( % ) [msec] CONF
adv3dx 300 3.806( 42.5) 12.687 5788.3 0.0012
1 adv3dz 200 2.523( 28.2) 12.613 5727.0 0.0013
adv3dy 200 2.296( 25.6) 11.482 6357.0 0.0012
cmp3dp 700 0.182( 2.0) 0.259 3935_2 < 0.0000
% ft race cmpram 100 0.136( 1.5) 1.357 4882.4 0.0000
unnamed$main
1 0.016(C 0.-2) 15.871 2272.7 0.0001
init 1 0.000C 0.0) 0.373 4019.8 0.0000
O pghpf$static$init
0.0000
X 0.0039
X
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—MP1_Wtime —
— double precision Fl,
—SYSTEM_CLOCK + t2, MP1_Wtime

tl = MPI _Wtime()

—etime THPF$ 1ndependent
do 1=1, N
© end do

t2 = MPI_Wtime()
write(*,*) t2-t ,
X R

MPI_Wtime
double
precision MPI_Wtime
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HPF (2) Fortran

Fortran
FORTRAN LOCAL

interface :
extrinsic(FORTRAN_LOCAL) |

\fs\ubrgg.z‘ine sub(a)
rea )

IHPF$ distribute (block) :: a |
end subroutine é
] end interfac é
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HPF (3) Fortran

‘/\) FFT E3)

real r(m,n), WkéE/ﬁj ;
B) IHPF$ distribute (blodk,*) :: r, wk |
IHPF$ shadow (P,0) :: r, wk

C)
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1 100
IHPF$ processors p(4)
IHPF$ distribute (block) onto p ::
1HP : a
~1—25 2650~  51-75~  76-100~
HPF
I 2 S 2
[Call Sub(---)} p(1) P(2) P(3) p(4)
' ~1—25- ~1—25- ~1—25- ~1—25~
Fortran
N N 2
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HPF (5) MPI

. (caller)
MPI
HPF LOCAL
interface
— extrinsic(HPF_LOCAL) |
subroutine sub(a) |
rea ) %
IHPF$  distribute (block) :: a|
end subroutine :
) R R ‘ 1111111111111111111%
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HPF (6) MPI

. (callee)

—HPF _LOCAL

— mpif.h

—MPI_Init MPI _Finalize
MP]

EXTRINSIC (HPF_LOCAL) [
+  SUBROUTINE SUB(A) |
USE HPF_LOCAL_LIBRARY |
INCLUDE “mpif.h” %

. == MP1_COMM_WORLD

CALL MP1 Send(...) | * MPI ==
. number_or_processors()
END .+ MPI == my_processor()
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: EARTH
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1 100
IHPF$ processors p(4)
'HPF$ distribute (block) onto p :: a|
IHPF$ shadow (1:1) :: a .
N 125 ~26—50~ 5175~ ~76-100~
HPF
I , —___ -~/ -/
[Call sub(. - -)} p(1) p(2) p(3) p(4)
' N 125 ~1—25- ~1—25- ~1—25~
MPI I T T
Vv \ J N J —_/ N~
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o
>
S a
& )
|1I€|/2|11|€3|\7\- % | colidx
_t2s4s5678 _  ____________
1
S T T T 1 |do i=1, N
e —“——————————————————: do j=rowstr(i), rowstr(i+1)-1 |
LA | ! c(i) = c(i) + a@@)*b(colidx(j)) |
| i end do |
AN |
rowstr
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rowstr integer :: map(NP) = (/9, ...7)
a ITHPF$ DISTRIBUTE (BLOCK) :: c, rowstr |
map 'HPF$ DISTRIBUTE (GEN_BLOCK(map)) :: a, colidx |
P#0 P#1 sttt
HER S a
& )
|1|€|/2|11|61‘7\-| % | colidx
456 7 8
1 [ T T T T T T TT T | IHPF$ iIndependent ,
% | e j do i=1, N
| | IHPF$ on home(rowstr(i)), .
P#O o ‘“ “““““““““ 1| tHPFS+ local(a, colidx) begin |
— [SSSSTIoT oo SIooooooooIooooIos do j=rowstr(i),rowstr(i+l)-1
P#1| | ! | c(i)=c(i)+a@@)*b(colidx()) |
NN | end do
: | | IHPF$ end on
| |
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(4) HALO

SHADOW HALO

halo(1)%index = (/6,7/) |
halo(2)%index = (/2,3/) |
halo(3)%index = (/5,6/) |

IHPF$ SHADOW (halo) :: N
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(5) HALO
HALO 3
. (reflect)




(6) HALO

EARTH
SIMULATOR

IHPFJ

REFLECT N
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(7) HALO

IHPFJ INDEX_REUSE (.true.) N %
IHPF$ INDEPENDENT . LOCAL
DO i=1, ENUM
IHPF$ ON HOME(E(i)), LOCAL(N) BEGIN (
DO j=1, 3 )
E(i) = ECi) + NQidx(i,j)) + 1
END DO

THPF$ END ON
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(8) HALO

THPF$ INDEPENDENT, REDUCTION(CLOCAL:N)
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(9)

HALO
= (

real a(100) . read(10) map
IHPF$ distribute a(block) |
THPF$ dynamic a call sub(map)
read(10) map subroutine sub(map)
real a(l100)
IHPF$ reshadow (halo) i i

asse rtlon
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i=2,
i) =
do

0
a(

x
a(i) + a(i-1) |
end |

if (cond) then |
J=3+1 .
b@g) = a(i)
end 1f
end do

T

MPI

do 1=1, N
do j=N, i1, -1

ifT (a(-1) > a()) then
swap = a(J-1)
a(ji-1) = a@@)
a(J) = swap
end 1f
end do
end do
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DO I=1, N
ACl) = ... |
IF (A(1) /7= 0) THEN |

WRITECS,*) .. |
END IF

/0
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