High Performance FortranlC& 5

WHI 7O 5340

RS EF
BB oL —2 3 ¥
kR O

@ sakagami.hitoshi@nifs.ac.jp

High Performance Fortran Promoting Consortium

FLFh
HR



: HEC
Aty Y EEEmR LD T
e fn oL ANJVAESEDEE
— SSEfRS, 7N AT - A —4 =17, 7 F A IR RTEET
Oty Y (CRELTEL.
— S EKTEFECT —YIKRTFED=O, NENIEEICPREA THo/=.
o HEBNDEE
~- BEEDSNS,HEBNILRFIEITEL TS,
- BFRRBZEGT B/HICEREZ LIFAHILETEAL.
e XAEUDEE
— ARUOT7IRREDR LIE, Aty Y DOEEEEEDM LY
OB, MEBEDTEEH(IEFLL).
— FrvalflI T, ZDBEEDHDHEMTEARLN.

*B. J. Smith, Int. Supercomputing Conf. 07, keynote, Dresden, Germany, June 26-29 (2007).




WITATSI T DBENE
o I:'I'-| T SbAN)L3 l§|J'|‘ﬂEO)EI5=E
- ALYRL AN TORAV NIV DAEFIENEETHS .

/ﬁ% BB, jj@EE'.E

- BMERLIREZTIT TSIV FATL T BILICKY, 24D EFERE
[3#EFFLDODHEBNZEETES.

e AEUDEE

— BR[CTOVERTERA-ITA RENEFEA TV LEDT—4&
A7 DA EDLENEELLS .

|
8
SEAEVEZRHRELLEIT AT ST )
NPODA—/S—AVEa—T AT ICIIHETHS.




. Hc
MPIIC XI5 7O SZ 4
e WHTAVSIVIICBITRT I7OMNRY 5 —RIT, 7
V7 IICEY AEEDABLVSMPITHS.
e LU, —fBDI—Y(ZEL>TMPITTAY S U THIE
(T, AREZANRETSS.
- NTDOERAD,FHEFHDTOY S AICHI=D M MPIZERN=S
LICES>TRALE=DDEHIRTT BT ENEHLLN.
- BT N\yIHRNTEZAH, JAT ST ITIEKRERFT e
HL95.
e HCHAFEELEDI—RTIE,IERICKEMLRAMN RELS.

- FILWEBETIVOEA FHLWTILTVXALADEAICESI—R
DIREMERFEICHS.




Wy 7Aoo onoro =

e 7O 5DV T7ELTOMFECHEDFFEES L
OZFDIARMEZZDEMPICKDTAY ST FZIFTIL,
ESEZTHELLN.

— Life 1s too short for MPI.
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— The free lunch is over.

H. Sutter, Dr. Dobb's Journal, 30(3), (2005).
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e OpenMP*%
— OpenMP+ccNUMA
— OpenMP+Software Distributed Shared Memory
— Cluster OpenMP

e TEIAEUR
— Co-Array Fortran
— Unified Parallel C

— Chapel, X10, fortress
* High Productivity Computing Systems (DARPA)

— HPF(High Performance Fortran)
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real r[*] Scalar co-array
real x(n)[*] Array co-array
! Co-arrays always have assumed co-size

Local scalar
Local scalar

o

! Remote array references
! MPI_GET communication

t = r[p]

x(:) = x(:)[p]

Reference without [] 1is to local part
MPI_ PUT communication

!
!
x(:)[p] = ¢




Hic

C ] 1 High Performance Fortran Promoting Consortium

¢ Cascade High-Productivity Language
e 7RV RAZR XS A—/N)LTHY @S/ (ZH B E)

AICHERLT 5.

o T—FH|,5RD:

15l 2 i

— locale&domain

FILTREHET S.

o ZZAIL,FEAEHPFEREIL?
— /=72, HPF& (3352, OpenMPERIFRICT — & 0B K VALIE 5748

=B TS,

o FOKELO/-EEE

IToTL\5.

TdY, 5Lk 77 EZBFortranPCEIXFE

— BT OHPCA—HI[ZZ(FTANSNBDIN?



Y7755 A

var N: integer = 1000;
var A, B: [1l..N] float;

// forall specify parallel execution
forall i in 2..n-1 do
A(i1) = B(i-1) + B(i+l);

var N: integer = 1000;

var CompGrid: [1l..N] locale;

var D: domain(2) distributed(Block(2), CompGrid);
var A, B: [1l..N] float;

forall i in D on B(i) do
A(1) = B(1);
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parameter (n=100)
real a(n), b(n)
read(*,*) a, b

MPI aipd = 0.0

do i =

High Performance Fortran Promoting Cousortium

HPF

aipd = aipd + a(i) * b(i)

end do

write (*,6*)

stop
parameter (n=100) end
real a(n), b(n)
call MPI INIT ( ierr )

call MPI:COMM_SIZE ( MPI_COMM WORLD, np, ierr )
call MPI COMM RANK ( MPI_COMM WORLD, id, ierr )

if( id .eq. 0 ) then
read(*,*) a, b
do i =1, np-1
call MPI SEND ( a,
call MPI_SEND ( b,
end do
else
call MPI RECV ( a,
call MPI RECV ( b,
end if
is=(n/np) *id + 1
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

end

', aipd

parameter (n=100)
real a(n), b(n)
PROCESSORS proc (number of processors())

DISTRIBUTE (BLOCK) ONTO proc :: a,b
read(*,*) a, b
aipd = 0.0

INDEPENDENT, REDUCTION (+:aipd)
doi=1, n

aipd = aipd + a(i) * b(i)
end do
write(*,*) 'aipd = ', aipd
stop
end
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— Owner Computes Rule

;) dimension a(100,100),b(100,100)

Jl- IHPF$ DISTRIBUTE (*,BLOCK) :: a,b

end do
end do

pl:j=2,25

do j = 2, 100 :
do i =1, 100 S P2:3=26,50
a(i,j) = a(i,j)*b(i,j)+b(i,j-1) p3:j=51,75

p4:j=76,100
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IHPFS INDEPENDENT
do i =1, 100
a(ind(i)) = a(ind(i)) + b(1)
end do
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real a(100), b(100)
I|HPF$ DISTRIBUTE (BLOCK) ONTO linear::a,b

!HPFS SHADOW b(
do i =1,

1)
100

b(i) = ..

end do
!HPFS REFLECT b

!HPFS INDEPENDENT

do i = 2,
a(i) =
end do
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b(i-1) + b(i) + b(i+l)
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CPU

Athlon XP 2200+ (1.8GHz)

A E Y

512MB

% v kU —7 | Gigabit Ethernet
0S Linux 2.4.22
MPI mpichl1.2.7

a N, T

Intel ifort 8.0
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