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MAXWELL

m Maxwell VIL/N\— (2Rt BRLREENT. FFTX)

m JOUSLDOHME (ZEE)

subroutine ms solver
do 11 = ...
jx, jy, rho ER-BEFE
G
jxf, jyEf, rohf (E#H)
end do
do 12 = ...
ijl' jy £
rr,l vv <— blnf, brnf &% CE¥)
exf, eypf, eymf Eif CEH)
end do
do 11 = ...
exf, eypf, eymf
!
ex, eyp, eym &Ei5
end do
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subroutine ms solver ix, jy, rohDFARIE (i1,1i2) 7EDT
do i1 = ...
jx, jy, rho

!HPFS$ distribute(block, *) ::

. dvE hE |HPFS$+ jx, jv, roh
ixXr, Jyr, ro

end do E—

do i2 = ...
JXfl' Jyt D 3= &R BHESIZE L — 70)/\£I1Lé®
rr. vv « blnf,| J*xE£,Jyf,rohf DKL (i1,2,1i2)EDT
exf, eypf, eymf IHPFS$ distribute(block,*,*) ::

end do IHPFS+ jxf, jvE, rohf

do i1 = ..

exﬁ, eypf, eymf

i1
ex, eyp, eym
= /T
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m BLS| DB RD S

subroutine ms solve

do 11 = ... =
jx, jy, rho
jx£f, jyf, rohf

end do

do i2 = ... N
ijl' Jyf
rr, vv < blnf, brnf |
exf, eypf, eymf

end do

do il = ... ]
exf, eypf, eymf
ex, eyp, eym

end do i

'HPFS$ distribute(block, *) ::
IHPFS+

jx, jv, roh

I!HPFS$ distribute(block, *,*) ::
IHPFS$+

jxf jvE, rohf

1= 3 E’E\g BARPLE

IHPFS$ distribute(*,*,block) ::
IHPFS$S+ jx£, jvE

IHPFS$ distribute(*,*,block) ::
IHPFS$S+ exf eypf, eymf

jg B SRR LE

IHPFS$ distribute(block, *,*) ::
IHPFS$+ exf, eypf, eymf

!HPFS$ distribute(block, *) ::
IHPF$+ ex, eyp, eym
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MAXWELL

O __ﬁj\ﬁ&:]:ﬁﬂ_:@*ﬁj\ IHPF$ dynamic:: jxf, jvE

IHPF$ distribute(block, *,*) ::

subroutine ms solver IHPFS$+ jxf, jvE, rohf
do il = .
jx1 Jy, rho IHPF$ redistribute(*,*,block)::
jx£f, jy£f, rohf ~ 1HPFS+ jx£, jvE
end do I
do 12 =

jx£f, jyf
l IHPFS$ dynamic:: exf,expf, eymf
IHPFS$ distribute(*,*,block) ::

rr, vv < blnf, brnf

exf, eypf, eymf 'HPFS$+ exf, eypf, eymf
end do
do il = ... IHPF$ redistribute(block, *,*) ::
e’Cfl' eypf, eymf IHPF$+ exf, eypf, eymf

ex, eyp, eym
end do

redistribute 5 #IZ(E
dynamic DIEELHENT [,
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MAXWELL
m independent FERX DIEA

1

H

DFEYIRLDF

— new ffi
JZ o3 BE (BT E) DEREZFHOTH

— reduction &0

ZIBEFCTHEDN AR

do 11 =
do 12 =

end do
end do

!HPFS$ independent, new(i2,fieldl), reduction(suml)

_ L. i1 DENEDHBEIS
fieldl(i2,1) = ..-: BRIIHLLIERIND
— newZ

suml = suml + ...

fFERE

— reductionZ %4
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AMNSDH T IL—FUREUPHL

1TRFTFFTIL—F o Z 5 IL—T M oEEU =LY

IHPF$ independent, new(fieldl)

do 11 = ...
fieldl = jx(i1,...)
call fourl(fieldl,...)
jx£(i1,...) = fieldl
end

do

o FFUH LEITEKF -BIMERN TN ENSEH

ms_solver

v WHJL—T
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NI E

FiiE -

34¥:

HL (DDF)

U T IL—F> D interface block &2t

interface
extrinsic (fortran local) pure

&

subroutine fourl (field,...)

end subroutine
end interface

m extrinsic(fortran_local) :
LocalET /L (ZF 7Oty T EICEACE-HEZTTD)
m pure : BIERAMNGL (SAVEEHADEEZAH. /ORESFE)

FUHENHL—FUICHRBEOE S £t

real,dimension(...),intent (inout) :: field

=L, S5FFEEHEBVIETESNEMEI DL,
WEBRITIRFLFET . (NECROAVNASIEAFIET D)
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MAXWELL
m EEEBIEFRE R (NECRFHh SX-7 224 IL/—K)

=k 1 4 8
FOOhR (%) | 6.26

HPFhR ()| 06.42 1.81 1.20
(FOOLE) | (0.98) | (3.46) | (5.22)
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MAXWELL

m 0 EELEBIELD ?
dynamic 7ZE2SIEZh LA ELN..?

m O /N1 )L AytE—

v (-Minfo) xR TH S E

85,

Array jxf not aligned with home array;
jyf not aligned with home array;
Array exf not aligned with home array;
Array eypf not aligned with home array;
Array eymf not aligned with home array;

Array

Independent loop parallelized

expensive
expensive
expensive
expensive
expensive

communication is generated:
communication is generated:
communication is generated:

o o o

communication:
communication:
communication:
communication:
communication:

all-to-all
all-to-all
all-to-all
all-to-all
all-to-all

communication
communication
communication
communication
communication

array copy
array copy
array copy

array copied
array copied
array copied
array copied
array copied

(copy section)
(copy section)
(copy section)
(copy section)
(copy section)

,

HEMNNZKEOBEMNRELTWWAEIIIZRAS,
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MAXWELL

s EZE(1) :dynamiclEOo .

I e FHRSERTITO

do i1

end do

HIIIL—FELTHEYHT,
BOET HE5%E5I 8 TEL.

subroutine ms solver
distribute(block, *,*) ::jx£f

subroutine ms solver
distribute(block, *,*) ::jx£f

edistribute(*, *,block) : : X do i1 = ...

end do
*call ms solver 2(jxf)

| subroutine ms solver 2 (jxf)
distribute(*,*,block) : : jx£f
< dO i2=...

REIMEBUE AR CEETS, || ond do

_| end
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MAXWELL
m EEEBIEFRE R (NECRFHh SX-7 224 IL/—K)

=k 1 4 38
FOORR (#) | 6.26

HPFhR (#)| 6.42 | 1.81 | 1.20
AU | (0.98) | (3.46) | (5.22)

HPFRR ()| 6.40 | 1.76 | 1.16
fEyHL | (0.98) | (3.56) | (5.40)
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B EEQ)IL—TDIVE

F—EDE

T ER I AL EE

subroutine ms solver
distribute(block,*,*) ::j
do il

xf

end do
redistribute(*, *,block) :
do i2

end do

- JL—T DI YE T EONX TR

-FEEHIDOBLSEIL. IL—TIZE&hHhET
AVNASHBEENIZERAT S,

:jx£

7

o #BRL.
L RITEES

subroutine ms solver
:/distribute(block,*,*):
end do

distribute(*,block) :
/(jxfwﬁ SEAEEEAIND)

:jx£
sexf

do il
do i2

> on home(exf(:,1i2)) begin

end on

end do



BN
MAXWELL
m EEEBIEFRE R (NECRFHh SX-7 224 IL/—K)

=k 1 4 38
FOORR (#) | 6.26

HPFhR (#)| 6.42 | 1.81 | 1.20
AU | (0.98) | (3.46) | (5.22)

HPFER ()| 6.40 | 1.76 | 1.16
FwUHL (0.98) | (3.56) | (5.40)

HPFRR (#)| 6.41 | 1.77 | 1.16
ONfg= | (0.98) | (3.54) | (5.40)
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m CIP;% (Cubic Interpolated Propagation;)
mAAREXDESEE(2RIT)

S TFFHS wene
ST T T sesemio
ST wems

EDAMETLIESI{EETHE

L =G
(block, *) gé’;&g];;kém (block,block)
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m JOTSLDFEEER

do j=2, maxy-1
do i=2, maxx-1
isgn=1
if(un(i,j).1t.0.d0)then
isgn=-1
endif
jsgn:l
if(vn(i,3).1t.0.d0) then (|Exrpem (= 1y N
Y §+1 Fhld §-1 DLFIAIRS,

endif

xsgn=isgn TN, MERDIEE(ZKY,
ysgn=jsgn HET%)rBﬁJﬁ‘TFbé

iml=i-isgn

jml=j-jsgn / \

a8=fs(i,j)-fs(iml,j)-£fs(i,jml) +£s(iml, jml)

)

end do
end do
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CIP2D

m HPF{EDRA Uk
B IDSEAHHELDICIE, B SHADOW ZHETE

'hpf$ shadow(0:0,1:1)::£fs,...

ifi 5116 %t & JL— 712 independent 1§ 7E

lhpf$ independent, new(...)
do j=2, maxy-1
do i=2, maxx-1

end do
end do
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CIP2D
m FEERIEREER (NECHFE SX-6 25 IL/—K)

=k 1 4 8
FOOMR (%) | 23.33

HPFER (Fb) | 29.52 | 15.96 | 15.56
(FOotk) | (0.79) | (1.46) | (1.50)
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CIP2D

m HoEELTEBTELA ?
m O /N\AJ)LAYE—U (-Minfo)ZR THBE

18, Array fs not aligned with home array; array copied
Array gx not aligned with home array; array copied
Array gy not aligned with home array; array copied
Independent loop parallelized
communication is generated: array copy
communication is generated: array copy
communication is generated: array copy

19, Independent loop

(=
AMUII—TTREDEEAREELTND

s jmlNjE1THAHAENNERIZEIHHIBEELN =6,
SHIFTB{EDRHYIZEaF—@EEZLEB LTS
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n NEE():T§x112EZTT

do j=2, maxy-1
do i=2, maxx-1
jsgn:l
fs imljml=£fs(iml,j-1)
fs ijml=£fs(i,j-1) \
if(vn(i,j).1t.0.d0) then
jsgn=-1
fs 1imljml=£fs(iml, j+1)
fs iiml=Ffs(i,j+1)

|
endif \\L

a8=fs(i,j)-£fs(iml,j) -fs ijml+fs imljml

end do
end do
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CIP2D
m FEERIEREER (NECHFE SX-6 25 IL/—K)

=k 1 4 8
FOOMR (%) | 23.33

HPFiR ()| 29.52 | 15.96 | 15.56
AU+ | (0.79) | (1.46) | (1.50)

HPFhr (#)| 26.15 | 9.83 | 7.15
g=TL |(0.89) |(2.37)]|(3.26)




CIP2D

m REZE(2) :local. reflect ¥R XE{FS

ZHESNHECSHI D

'hpf$ reflect f£s
'hpf$ independent

Thpf$
do i=2 ’

end do
end on
end do

Thpf$

O—FARXDEL

———— TOYLBIEEDD

do j=2, maxy-1
on home (un(:,3j)),

local begin

maxx-1 S
JL—JINTIE

fs( ,jml) BEAE

A E



B
CIP2D
m FEERIEREER (NECHFE SX-6 25 IL/—K)

= 1 4 38
FOOMR (%) | 23.33

HPFER (5 | 29.52 | 15.96 | 15.56
FUSHIL | (0.79) | (1.46) | (1.50)

HPFRR (#) | 26.15 | 9.83 | 7.15
g=TL | (0.89) | (2.37) | (3.26)

HPFRr () | 27.26 | 9.85 | 6.87
local/reflect| (0.86) | (2.37) | (3.40)
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