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SPEC OMP  HPF

* ** ** **

* %

HPF

Evaluation of Parallel Performance with HPF
Hiroyuki MORII*, Hitoshi SAKAGAMI**, Manabu MANABU** and Y utaka TAKAHASHI**
*Division of Computer Engineering, Graduate school of Engineering, Himeji Institute of Technology
**Division of Computer Engineering, Graduate school of Engineering, University of Hyogo

Once user explicitly specifies data distribution with directives, the HPF compiler divides ajob into many tasks
and allocates each task to different processors, and automatically generates data transfer codes. Thus user can
easily parallelize their programs with HPF. We have rewriten some SPEC OMP 2001 benchmark programs with
HPF. In this paper, we have rewrite one of the programs again with another methods to improve parale
efficiency and evauated parallel performance and programming applicability.

1
MPI[1,2] OpenMP[3] HPF[4-6]

MPI(Message Passing Interface)

OpenMP
HPF  OpenMP
HPF
HPF OpenMP
SPEC OMP2001[7] HPF
HPF
MGRID
NEC SX-5 PC
2 MGRID
MGRID 3
MGRID 1 1
3 HPF
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OpenMP

| HPF$
| HPF$

MGRID  HPF

[8]

di mension a(M,is(k),il (k)
di mensi on al(nl, nl,nl),...,ak(nk, nk,nk),il (k)
PROCESSCORS pr oc( NP)
DI STRI BUTE (*,*, BLOCK) ONTO proc :: al,a2,..,ak
doi =1, k
call sub(a(is(i)),il(i))
if(i .eq. 1) then
call sub(al,il (1))
else if(i .eq. 2)then
call sub(a2,il(2))
else if(i .eq. k)then
call sub(ak,il(k))
endi f
enddo
stop
end

subroutine sub(a, n
di mension a(mmm

return
end
Intel Fortran Compiler ifc loc(O %val()
DO
loc %val  FORTRAN
larg=loc(arg) arg larg %val (larg)
arg if

0 2720
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Indirect Address Quoting Method : IAQM [9]

C di mension a(M,is(k),il (k)
di mensi on al(nl, nl,nl),...,ak(nk,nk, nk),il (k)

I HPF$ PROCESSCORS pr oc( NP)

I HPF$ DI STRI BUTE (*,*, BLOCK) ONTO proc :: al,a2,...ak
di mensi on la(k)
la(1) =l oc(al)

cos ( )
I a( k) =l oc(ak)
doi =1, k

C call sub(a(is(i)),il(i))

call sub(%val (la(i)),il(i))

enddo
stop
end

subroutine sub(a, n
di mension a(mmm

return
end
HPF
X X$sd1
pghpf_type X$sd1 if

loc() %val()

di mensi on | a2(k)
la2(1) | oc(al$sdl)
| a2(2) | oc(a2%sdl) |( )

la2(k) = I oc(ak$sdl)

doi =1, k
C call sub(%val (la(i)),il (i), pghpf_type(25), pghpf_type(25))
call sub(%val (la(i)),il(i),%al (la2(i)), pghpf_type(25))
enddo
SX-5  FORTRAN loc) %val()
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pC 1AQN

1 IAQM

[sec]
IAQM IAQM
14960.9| 6841.4 1.00 1.00
8252.9| 4265.3 1.81 1.60
4458.3| 2387.7 3.36 2.87
2511.3| 1443.0 5.97 4.74
16| 1682.1| 1026.5 8.89 6.66

| A~ NP

1 1AQM 15000 7000
OpenMP OpenMP
MGRID IAQM  ifc
OpenMP
MGRID ndata
di nension u(M,v(M,r(M
!
doi =1, ndata
!
call zero30(u,v,n,n,n)
call nornmRu3(r, n, n, n, j1(i), j2(i))
enddo
PURE
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di nension u(M,v(M,r(M
allocatable j1(:),j2(:),...
I HPF$ PROCESSORS pr oc( NP)
I HPF$ DI STRI BUTE (BLOCK) ONTO proc :: j1,j2,..

interface
pure extrinsic(' FORTRAN ,' LOCAL' ) subroutine
& puresub(u,v,r,n,xx,...,j1,j2,...)
dimension u(:),v(:),r(:),...

end subroutine
end interface

I HPF$ | NDEPENDENT, NEW U, v, 1, . ..

doi =1, ndata
I HPFJ ON HOVE(j 1(i)) , LOCAL BEG N
call puresub(u,v,r,...,j2(i),j2(i),...)
IHPFJ END ON
enddo
subroutine puresub(u,v,r,...,jl,j2,...)

integer j1,j2

call zero30(u,v,n,n,n)
call nornmRu3(r, n, n, n, j1, j2)

MGRID  SX

2 MGIRD
[]

1 285.3 2752 100 100

2 2162 149.7 132 184

3 1761 1055 1.62 261

4 160.9 76.0 177 362
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4.
SPEC OMP2001 MGRID

ifc loc() %val() 1AQM
DO

NEC SX-5
PC
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