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3.1 REDUCTIONUOOOODO

000000000000 (D0oo00)b0o0oUoO0oooOoOOoUooooo

HPF2.00 REDUCTIONO U D UOUOOOUOODOUODOODOODOOOODOOOODODODO
000 (reduction-stmt) 000 0000000000000 O00O0O0O0O0O0O0O0OOOOO
ooboboHPF20000 5130000000000 0DLD0OO0OODDLDODOOODDOD
ooboooboboboobouobbOoD MAXLoc, MINLOCOOOUOHPF200000D000DO
Uobo0boob0ob0obb0o0o00b0o0obO0bDO INDEPENDENTO OO DOODODODO
goog
gobOodboOoRepuCcTIOND O ODUOODODOOO0ODOOODODOOOODDbOOObLOODDO
UoDb00bO0o0bOnbOMAXLOC, MINLOCO DO O OD INDEPENDENTUODOODOOOOO
gobooboogoo

3.1.1 00O

INDEPENDENTO O OO OOOO (HPFOODO 5.100 H501,H503) 0000000000000

J301 independent-directive-ja is INDEPENDENT [, new-clause |

[, reduction-clause-ja-list ]
J302  reduction-clause-ja is REDUCTION

( [reduction-kind :] reduction-spec-list )
J303  reduction-kind is reduction-operator

or reduction-function

or maxrmin-kind

J304  reduction-operator is +
or *
or .AND.
or .0OR.
or .EQV.
or .NEQV.

J305  maxmin-kind is FIRSTMAX
or FIRSTMIN
or LASTMAX
or LASTMIN



8 030 0000000000 HPF/JADO

J306 reduction-spec is reduction-variable | / location-variable-list / ]

J307 location-variable i1s  scalar-variable-name

reduction-function0 HPF O OO 5130000000000
HPFrOODO K1 00000000000000O0O

O0: reduction-kind O mazmin-kind O 0 O O O O reduction-spec O location-variable-list O
0000000000 dreduction-kindd mazmin-kind 0000000003 reduction-
kindD 0O 0OD0O0OOOOAOreduction-spec 0 location-variable-ist 0 000000000

O0: reduction-kindd mazmin-kind 0 0 0O 0 O O reduction-spec O O reduction-variable O
scalar-variable-name 00 00000000

O0: reduction-variable D00 000000000 reduction-kindD 0000000000
O000o0ooooooooo

.AND., .OR., .EQV., NEQV.OOUOQOQOGOGoQono

IAND, IOR, IECROOOOOOOOO

+, x0 00000000

MAX, MIN, FIRSTMAX, FIRSTMIN, LASTMAX, LASTMINUO U DOODODOOOOOOOO

O0: reduction-kind 0 0 0O reduction-clause D 00 000 O reduction-variable 0 0 0 0 O
00 HPF2.0000 5.130000000000000000000O00000O0O0OO0O
(reduction-kind 0 O O reduction-clause 1 0 0 0 0O 00 reduction-variable 1 00 0 0O
O000o00ooooooooon)

OOOHPF200000 5100000000000 OLOODDODODOOO

O0: reduction-variable d O O location-variable D0 0000000000 independent-
directive D 00000000000 DOO independent-directive 000000000 do-
stmt0 forall-stmt 0 00 forall-construct 00 00 (D UO0O0OO0O0O0OOOOOODOO
00)0 new-clause 0 0 O reduction-clause 0000000000

3.1.2 00U

INDEPENDENTOOOOODOOOOOOODOOODDOOOOUOODOUOOOODOOO (HPFO
O00510)00000000REDUCTIOND 000000 DOOOOOOOOOOOOOOO

eJ0D100D000ODZ2000D0DLDOLDOODOODLDODODOODODDODOO
-00:0000000000REDUCTIONOODOODDOODODOOODOODDOO
gooboobbooboooobboooboobbooobooobooooboo
gobodsli3boobooooon
gopboobooboooboooo
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3.1. REDUCTIONOOODDO 9

-00: 0000000000 ReEDUCTIONO DO DOOODOODODOODODOOODOOON
gobpogdopboobbooooobboooobboobobbooboobobo
goodnobooooboooboboobobboboobobboboobobo
gobooooooboo

eJ0D0 2000000 Z20000O0DLDOLOOODOODLDODODOODLODDODLDOO

-00:0000000000REDUCTIONOODOODDOODODOOODOODDOO
gooboobbooboooobboobboobboooboooboobobooo
gobooboobobooob sl3goboonoooon

gobooboooboonoo

-00: 0000000000 ReEDUCTIONO DO DOOODOODODOODODOOODOOON
gobopodbOooobobOoboobobobooooboboboboboooboooon
gobobdoobooboobobbooboboboboobobboboobobo
goboobooboooboooo

00000000 (reduction computation)0 0000000000000 O00O00OOOOO
ocoopoOoO0OO0OO0O0OOOOOOOOO0OO0O0OOCOOOOO0OOOO0OOOOODOO0O0 X
000 X"0Ooooooooo X°% 0oooX™oooo000o0000X 000000
0000000000000000000X" 00000000X°% 000000000
oooo

oRmDDI:IDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD f0aad
RmDDDDDDD cO0O000O0OO0O0DOOOOODODOOOOODODO ROOODODOO
ooooOoodooooao .

ROUt:f(Rm,c)

o0o00d0DbO cO0DDOOOOOODQOOODOfOO 310000000000DOO0OO
gopboooboogod

e DOOODOOODOODODOOOOD ROUODDODODODOODOOOODODODODDOOODO
ODbOOOOODD ROODODDODOOODOODDOOODOOODOOODO

0000doooOo “+000 “+’00000000000000O0OO00O0O00ODOOOO0O0
0000000O0R" 000000 c000000000000000000000000
00 “+’ 000 %’ 00000000000000000000000 R™® 000000
000 e,¢2,--7,6,(n>0)0000000000000000O00OOOOODOO

RO = J(- J(R™ 1) e2) )

3.1.3 00U

000000000000000 ROOOOOO Ly,-++,Ly(m>0)0000D0O000O
000000000000O0O0O0 R™,I,™,....[,m 0000000000000000
000000000000000000000000000000 (invariant) 00 00
0000000DO0D0000ON000N0NDN0N0ONNON0N00NNoN0N0NNoNooonon
000000DOOOOODONONONONONONDNDNDNONOO0000OoOd
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030 0000000000 HPEF/JAOO

oooog flz,y)

+ T + vy

* T ox Yy
.AND. x.AND.y
.0R. z.0R.y
.EQV. x.EQV.y
.NEQV. x .NEQV.y
MAX MAX(z, )
MIN MINCx, #)
TAND IAND(z, ¥)
I0R I0R(z, )
IEOR IEOR(z, ¥)

FIRSTMAX MAX(x, y)
FIRSTMIN MIN(x2, y)
LASTMAX  MAX(x, )
LASTMIN  MIN(2, y)

0 31: 00000000000

1.0000000 REDUCTION OO OO INDEPENDENTO OO OO DOOOOODODODOO

goboooboobobooboboooobobooboboboboooobuoboboon 31
gobooboobobuooboooboon

00000 mazmin-kind 00000000 DOOOOOOOOOOOODOODODOOO R

goobobobobobu Ly boboboboboboobbobobbobbooo

«RM O RODDDDDODONDONDODDL Y 000000000000 O00O00O
00000000000000000000000

eRM O RODDDDDODDDODOOOLY 0 L, 00000000000
O0000L™ 00000 L, 00000000000000

oooborOO0O0ODODODODODODODODODODODODODODODOD
ooobobob 00000 s0boboboboboo

goog ROOODODOD RODODODOD

FIRSTMAX RV < ¢; RV > ¢
FIRSTMIN R > ¢ R < ¢
LASTMAX RM < ¢ RN > ¢
LASTMIN R > ¢ R < ¢

.Jobobo0ooboobuob NEWOOObOOobDoboboobobboboooooo

0000000000000 000000O000O000O0O0D0OO INQUIREDDODO
O00000O0O00O0obOoOOoo bodOO0OOODOOODOODODOODOOODODOD
goboobogoboog

.00b0b0ggRepucTIOND 000D O0DOO0DOOO0O0ODLO0OOODDbOOOOOnDO

gopboobooobooboooboobbooboonbDobo
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3.1. REDUCTIONOOODDO 11

5, 000000REDUCTIONOOODOOODOOODOOODOD reduction-specd0 0000
ggoboobooobboooboobboobobbooboooboboooobobod
goood

goooboobo oo

0000000000000 0O0O000000000O0O0OoO0OO0OOUO (HPF2.0
0005.1.30)0000000000000000000O0UOO0DO0O0OOOODOOD
00000000000 0000O0O00000DUUOOOoUUoDODoOOO REDUCTION
0000000000000 0ODODO0O0OD0O0OO0 REDUCTIONDODOODDOOOOODO
gobbooboddsemO0000000OO0O0O0DOO0O0ODOOO0ODODODOOODOO
000000o00o(0o0ooO)00U00oO0o0UoOUboDOOoOooOOoOoo

ggoboobob boobooboobobboobooboobobbobooba
gobobobooboboobooooboboboboobooooooobooooo
gooboobogobobooboobbooboobboobooobo

god oo 1.00

DO I=1,100
X = X+A(I)
IF (I.EQ.3) X = X+B
END DO

00000 “’000000000000000000 00000000 X000
0oooo0O0o0ooo
eI£30000X0W = XN 4 (1)
00000¢= A(I)
eI=30000X° =X 4 A(3)+B
O0000c=A(3)+B
(00000000000000000000000¢; =A(3),c2=B)

000000 DODOODOO REDUCTION O
REDUCTION(+:X)

gobodboooob 1.0b00g

gog 00200

'HPFJ INDEPENDENT, REDUCTION(FIRSTMAX:AMAX/ILOC/)

DO I=1,N
IF (AMAX.LT.A(I)) THEN
AMAX = A(I)
ILOC = I
END IF

END DO



12 030 0000000000 HPEF/JAOO

AMAX 0000000 000AMAXY O 1L0cO%! OO OO0 OO0O00000000
Ooo0ooooooooon

AMAX™ AMAXOU! 1LocOu!

-HUGE ACT) I
ACT) I

ACI)  A(I)=AMAX'"" 1ILOC'"
AMAX ILoc!"

HUGE AMAX™T 1Loc

0000000000 ¢0 A)DOO0D000D0000000AMAX™ < A(T)000
ILOCOU =1 00O OAMAX™ > A(T) DO O ILOCOY = ILoc™ 0O O0ODO0OOOO
2.0000000000000000

O00Iroo0o000 (AMAX.LE.A(I)) ODO0ODOO0OO0O000ooobOooo0ooo

AMAX™ AMAXOUL 1LocOu!

-HUGE ACT) I

A(T) I

ACI)  A(I)=AMAX™? I
: AMAX T 1LOCH"
HUGE AMAX 1Loc!?

0000 D0AMAX™ = A(1) D00 ILoco¥ = 1L0c™ 0000000000 00000
2.0000000000000

3.14 00O

'HPFJ INDEPENDENT, REDUCTION(MIN:AMIN), REDUCTION(+:S1,S2), NEW(TMP)
DO I =1,N
IF(A(I).LT.AMIN) AMIN=A(I)
TMP = S1+B(I)

S1 = TMP+C(I)
S2 = ADD(S2,D(I))
END DO

ADx,y) O x +yOOOODOOODOOODOOOODOOOODOO
FIRSTMAX O D OODOODOOOOO

'HPFJ INDEPENDENT, NEW(I), REDUCTION(FIRSTMAX:AMAX/ILOC,JLOC/)
DO J=1,N
DO I=1,M
IF(AMAX.LT.A(I,J)) THEN
AMAX=A(I,J)
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3.1.

REDUCTIONOOODDO

ILoC=I
JLOC=J
END IF
END DO
END DO
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4.1 DOO0O0OOOO

gobooobuoobboooboooboobboooobboobuooobboobbbo
goo
gobboobboobboobbboooboobboobboobbobooobog
goboboboboboob Ipobobobobuobobobobo

4.1.1 ASYNCIDOOOOO

gobobobobobobobobuobobuobob IDOUbOobOoo

4.1.1.1 OO

specification-directive-extended(H206) O asyncid-directive 0 0 0 0 0 O

J401  asyncid-directive is ASYNCID async-id-list

J402  async-id is async-id-name
combined-attribute-extended(H801) 0 ASYNCID O SAVEO O OO OO

O0: SAVEO combined-directive OO0 DO 0O00OODO ASYNCIDOOOOOODOOOOOO

god

ASYNCID ID1,ID2
ASYNCID :: X
ASYNCID,SAVE :: S,T,U

4.1.1.2 00

ASYNCIDOOO async-d 0000000000 DCODOOOODODOOOOODOOOO
gobooboobobouooboooboon
gobooboobobouooboooboon

o0 (HODDOODDO (local entity) DO O (JIS X 30010000000 Fortran 14.1.2
000)ooooUoooooOooo(boOoo)ooooU0oOoUOoUOoooUOoOooo
0(1)000000000'000000000000000

000000000000 0000000000HPFO00O0DOO00ODOOO00O0OOO000DO0

15
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eJ0I0 (D0UDOUDOOODDDOOODUODOODULDOOO)ODUODOO(DODOOD
000000o0o00o0o0ooD)0000o0ooOOoUooOOoooOoOoo

e 000000000OCDODODODDDDOOOODOOODOOOODODOODOOASYN-
CHRONOUSOUO (4.120)0000000000000O0OOASYNCWAITODDO
(4.1200000000000000D00C

¢ SAVEDOOODODODOOOODODSAVEODDOOOOOODOOOOORETURNOOOO
ENDOOOOOODOOOODOOODOobooooboobooouooonouonDo

SAVE 0000000 SAVEOOOOOODOOOOOOO

gogbobo0o ooboooboobooobooboo
000o0o00oo0oU0oO0o0(DoooUo0o0)UDoO0oooOoO (booboooo)oo
goboobooobooboobobooboobbooboooboba

eJ0DUOODDODODOODLDO
-0ogbdobboobobooobobobobobooobobooooboboo
goo
goboboooboboobooboobobobboboouoobooooboo
gobooboobooon
-0oooboobooboooobon
O0000oooo (Fertran0 000000000 DO)0000O00O0OOOODO
Uoobbodb FertranDO0OOO0OOODOOOOODODODOOODODODODODOO
gobodoboooobooboooboobooo
eJ0DO0ODOODOODODO
gobobooobobooooboboobobuooooboooobobooooo
goboooboooobobooboooobobobbooobobbobobobo
000000 (0o0O000o00o00 2000000000006 0000000
O0000000O000oOo0oOo0o0oooooooooo)O

gogn

4.1.1.3 OO0

4.12300000000SAVEOODODOOOOO4.1.5000000

4.1.2 ASYNCHRONOUSOOQO

ASYNCHRONOUSOOOOOODOOOODODODODOOODOOOOOODODOOOODODOO
ASYNCWAITOOOOODODOODODOOOOOD

4.1.2.1 OO0

executable-directive-extended(H207) O asynchronous-directive O asyncwait-directive 0 O O
000
executable-construct-extended(H208) O asynchronous-construct0 0 00 00
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41. 0ODOODOO 17

00 ASYNCHRONOUSOODO

J403  asynchronous-directive is ASYNCHRONQUS asynchronous-stuff
J404  asynchronous-stuff is ([ ID = | async-id ) [, nobuffer-clause |
ogd

ASYNCHRONQUS (ID=ID1)
ASYNCHRONQUS (ZZ)

ASYNCHRONOUSOOODO

J405  asynchronous-construct is
hpfja-directive-origin block-asynchronous-directive

block

hpfja-directive-origin end-asynchronous-directive
J406  block-asynchronous-directive  is ASYNCHRONOUS asynchronous-stuff BEGIN

J407  end-asynchronous-directive is END ASYNCHRONOUS

gogd

'HPFJ ASYNCHRONQUS(ID1) BEGIN
A(:)=B(1:100)
FORALL(I=1:M,J=1:N) S(I,J)=T(J,I)
'HPFJ END ASYNCHRONOUS

ASYNCWAITUOOO
J408  asyncwait-directive is ASYNCWAIT ( [ID =] async-id )

gogd

ASYNCWAIT(ID=ID1)

4.1.2.2 00
gobooboobboobooboobooboobbooba

(Hoooooo?
(2)body 000000000000 FORALL O
(3) REDISTRIBUTE O O O

‘0000000000000 000000000D00000000
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(4) REALIGN OO O .
(5) REFLECT OO O (HPF/JAD D) 2

nobuffer-clavse 10000 413000000000

00 ASYNCHRONOUSOUOO Q[OUOOOOOOOODOOObDOOObDbOODbDbOOOn 6
goobboobooboboooboooboobbooobooobuooobboobbbo 7
goog 8
OO0 ASYNCHRONOUSODOOODOOODOODODasyned 00D DODODOOODOOODO °

10
goo

11

12

ASYNCHRONOUSODOOO blockOOODOOODOOOOOODOOOOOOOOOO
00000000000000000000000000000000000000000 1
00000 15
ASYNCHRONOUSOODODOODOOOOOOasync-id00000000000000000
ASYNCHRONOUSOODOOODOOOOOODOOOOODO ASYNCHRONOUSOOOODO v
00000000000 B

19

20

'HPFJ ASYNCHRONOUS (ID=id) 'HPFJ ASYNCHRONOUS (ID=id-1) 2
BEGIN statement-1 2
statement-1 N 'HPFJ ASYNCHRONQUS(ID=id-2) zi
statement-2 statement-2 25
" " 26
statement-n 'HPFJ ASYNCHRONOUS (ID=id-n) 2

'HPFJ END ASYNCHRONOUS statement-n 28
- - 29

'HPFJ ASYNCWAIT(ID=id) 'HPFJ ASYNCWAIT(ID=id-1) *

'HPFJ ASYNCWAIT(ID=id-2) z
" "
'HPFJ ASYNCWAIT(ID=id-n) 24

35

ASYNCWAITO OO 0O0async-id00000 ASYNCHRONOUSOODODODODO ASYN- 26
CHRONOUSODOOODOOODODOOOOOODDODODODOOODOOODODOOOOOOD a7
ASYNCWAITOOOOODOOOODasyne-d OODO0O0OO0O0DODOODOOOODOOO o8

39

40

4.1.2.3 00O

41

REAL A(N),S(M,N),T(N,M) *
'HPFJ ASYNCID ID1,ID2 ! async-id +
'HPF$ DISTRIBUTE A(BLOCK)
'HPF$ DISTRIBUTE (#,BLOCK) :: S,T

44
45
46
47

'HPFJ ASYNCHRONQOUS (ID=ID1) 18
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41. 0ODOODOO

FORALL(I=1,M) T(:,

'HPFJ ASYNCWAIT (ID=ID1)
'HPFJ ASYNCHRONQUS (ID2)

19
I)=A(:)*10.0 ' TUO0O0O00OO
' TOD0O0O0OD0DOO0ODOO
' TUO0O0O0O0OO
BEGIN

'HPF$ REDISTRIBUTE A(BLOCK)
FORALL(I=1:M,J=1,N) S(I,J)=T(J,I)

'HPFJ END ASYNCHRONOUS

'HPFJ ASYNCWAIT(ID2)

4.1.2.4 00
oooogo

1.00 ASYNCHRONOUS OO

'ASO0O0D00O0
' ASO00D000000OO0
'ASO00D00OO0

OO0 ASYNCHRONOUSODOODOODDOOOODOD

0000000000000 0000 (4.1.22000)0000000000

2.00 ASYNCHRONOUSOO
gobooooooboogo

0000 ASYNCHRONOUSODOOODOOODODOD
O0OO0OASYNCWAITODOOOOOOOOOOOOo

gobooboobooooboon

0000000000 ASYNCHRONOUSOOOODOOODOOODOODOOOODOOO
0000000000000 000000000%0000

gooooo goog
gooooo RN
00 FORALLO bodyODOOOOO

REDISTRIBUTE O OO

000000 (distributee) 000000000000
goboobogbood

REALIGNOODO

000000 (alignee)

REFLECTODODO

REFLECTODOOOO

1.ASYNCHRONOUSOOODODOOOOODODOODODO ASYNCWAITOODOOODOO
gogboboooboobbooobuooobooobboooboobboooobobon

gopboooboogn
e0J00DDODOO(ODDOO

00o0000oO0)o0oo0ooooooood

eJ0I0DD0O0ODUDOUOOOLD (ONODOOOD HOMEDDOODODOOO)ODOOODO
REDISTRIBUTED OOO REALIGNODOOOOODOOOOOODOOOOOO

ogn

REAL A(M,N),B(M,N)

'HPFJ ASYNCID :: ID1

‘00000000000 Fortran 90 0000000000000 O000OO (0o0Oo0)oooooooooo

gboboboboboboboooooo

gooobgo




20 040 0O000O0OOO0OOO HPF/JAOO
'HPF$ DISTRIBUTE B(BLOCK,*)
'HPF$ ALIGN A(:,:) WITH B(:,:)

'HPF$ DYNAMIC A,B

'HPFJ ASYNCHRONOUS(ID=ID1)

'HPF$ REDISTRIBUTE B(*,BLOCK) ' DOgO0D0O0OADB
C(I)=A(I) ' DO00AdDDOODO
B=D+E ' J00B0O00Oooon
CALL SUB(B) ' o000 OOoOobOOoO0bLOoOonoO
DEALLOCATE(A) ' DOo0A0DO0ODOOOn

'HPF$ REALIGN A(:,:) WITH T(:,:) ! O00O0OADOODOODOOOO

'HPFJ ASYNCWAIT(ID=ID1)

ggoboob oobbooboobbooboo
gopbodboooobooboobuoobobooboobobobooobooboon
gobooobood
00000000o00o0o0o(Co0o00O0o0bO0oboOooOobLOoUoDOoUD
000000000000000o0oU00o0oooO0oOO)00Do0o0oOOobODOooOOO
goobooboobooooboobobooboobbooboobboobg

2. ASYNCHRONOUSOOOOODOOODOODODOODODDODOOOOODODODOOOOOO
gopbooboooboobooobooboooon

ogno gdobogoboobooboboobooboo

'HPFJ ASYNCHRONQOUS(ID=ND) BEGIN
A(1:N)=B(1:N)

C(:)=A(:)+D(:) 1(a) OO
P(:)=D(:) 1(b) O
'HPF$ REALIGN B(:) WITH T(:) 1(c) O
A(N+1:NN)=E(N+1:NN) 1(d) O
FORALL(I=1:9) G(I+1)=G(I) 1(e) O

'HPFJ END ASYNCHRONOUS

() AQOODOODOOOODOOODOOOODOOO

(b) DOOODOOODOOOOOODODOODODOOOOODODOOODOOO
(¢) BOOODODOODOOODOOODODODODOOOOO

(&) AQ00O0ODDOODOOO0ODOOODOOOODOOODOOOOOO

(¢) ODOODOOODDOODDOODOODDOOODOOO

000000000000 OO0OD0REALIGNOOODOOOODOOODOOOOOOO
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41. 0ODOODOO 21

1. ASYNCHRONOUSO OO OOOOOOD000000000000000 ASYNCWAIT
D00000000000O00REALIGNOOOODOOO (ultimately aligned) 0 0 00
(00000000 ¢)0000000000000000000000000000

e000000000000000000
e000000000000000
000000 (000D00OD)

ogno

'HPFJ ASYNCID ID1 ! async-id
REAL A(100,200)
REAL B1(100,200),C1(100)
'HPF$ DISTRIBUTE C1(BLOCK)
'HPF$ ALIGN B1(:,*) WITH C1(:)
REAL B2(100,200),C2(200)
'HPF$ DISTRIBUTE C2(BLOCK)
IHPF$ ALIGN B2(*,:) WITH C2(:)
'HPF$ ALIGN A(:,:) WITH B1(:,:) ' A000B1IOOO
IHPF$ DYNAMIC A,B1,B2,C1,C2

'HPFJ ASYNCHRONOUS(ID=ID1)

'HPF$ REALIGN A(:,:) WITH B2(:,:) 'A0000000oon
'HPF$ REDISTRIBUTE C2(BLOCK,:) ' 00

CALL F00(C2) ' g

DEALLOCATE C2 ' 00
'HPFJ ASYNCWAIT(ID=ID1) 'A000000oon

gooboboboobob oobobobobboooboboboboboobooobgo
gobooboobooooboooboo

god

'HPF$ ON (P(1:4)) BEGIN ' JO0O00O0O00o0PdL:4)
IHPFJ ASYNCHRONOUS (ID=ID1)

'HPFJ ASYNCHRONOUS(ID=ID2)
'HPFJ ASYNCHRONOUS(ID=ID3)

'HPF$ END ON
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'HPFJ ASYNCWAIT(ID=ID1) ' DO00oooobooboooboobaon

'HPF$ ON (P(5:8)) BEGIN
IHPFJ ASYNCWAIT(ID=ID2) ' 00000000000 p(s5:8)
'HPF$ END ON

'HPF$ ON (P(1:4)) BEGIN
IHPFJ ASYNCWAIT(ID=ID3) ' 0000000000 p(L:4)
'HPF$ END ON

4.1.3 ASYNCHRONOUSOOODO NOBUFFERU[O

0000 FORALLODOOODOOOOODODOOOODOOOOOOODOOOOOOOOO
NOBUFFEROOOOOODO

4.1.3.1 OO

asynchronous-directive O block-asynchronous-directive (4.1.2.10 )0 NOBUFFERO DO OO
000oo0o0ooooo

J409  nobuffer-clause is NOBUFFER

gogd

ASYNCHRONQUS (ID=ID1), NOBUFFER
ASYNCHRONOUS(ZZ) ,NOBUFFER

ogd
'HPFJ ASYNCHRONOUS(ID=Z), NOBUFFER BEGIN
A(:)=B(:)
FORALL(I=1:N) S(:,I)=T(I,:)
'HPFJ END ASYNCHRONOUS
4.1.3.2 OO

gobooboobbooboooobooboobbooba

()00000000(00000000000000000000000)0000000
00
(2) (1) 0 body 00O OOOO FORALL O
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41. 0ODOODOO 23

NOBUFFERODODODOOOOOOOOOOODDOOOOOOOOOASYNCHRONOUS
0000000000000 0000DO000000 ASYNCWAITODODOOOOODODO
goboobooobooboobobooboobobooboon

0000000000000 (000000000)
e000000000000000000
e000000000000000

000000 (000D00OD)
eJ00000000000000 (ONOODOD HOMEDODOD)

0000000 NOBUFFERDOOOOOODOODOOOOOODOOOOODDO
goboooboobobbooboooobouoooooooboobooboboboooo
gobooboobbooobooboooobooboon

000000000 NOBUFFEROOODO ASYNCHRONOUSODODODOOOOOO
gobobooooboobooboboobobooooboooboobobobobooon
gobobooboboboboobooboboboooboooooobooooo
gobooboobboooogoo

4.1.3.3 0O0OO

REAL A(1000),B(1000)
REAL C(100,100),D(100,100)
INTEGER E(200),F(100,200,300)
REAL S(500,20),T(800,20)
INTEGER IX1(N),IX2(N)

IHPFJ ASYNCID :: DD

'HPFJ ASYNCHRONOUS(ID=DD), NOBUFFER BEGIN

A=B ' J0O0000ooo0oooooog
E=F(J,:,K+1) ' 0000000 oOoooan
FORALL(I=1,N) C(:,I)=D(I,:) ! 000000 transpose O
S(IX1,:)=T(IX2,:) ' DO0O00O0O0pooOooo

'HPFJ END ASYNCHRONOUS
' 00D000OAEC,SODDDODOOOO0O0OOO

! B,F,D, TOOOOOODODOOOOOO0OOOOOO
'HPFJ ASYNCWAIT(DD)

4.1.3.4 00O

I.NOBUFFEROOOODOO ASYNCHRONOUSODO OO ASYNCHRONOUSODOOO
0000000000000 0000O000000oDOO0o0UOooDO(3.2000)0
gopboooogn
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2.NOBUFFEROODODO ASYNCHRONOUSOOODOOOOOOOOODOOOODOO
gobodbooogbooboboboooobooboooobDoobobooobo

god gobooobboobooobooboonobooboon

'HPFJ ASYNCHRONOUS(ID=ND), NOBUFFER BEGIN
A(1:N)=B(1:N)

B(:)=C(:) 1(a) OO
D(:)=C(:) 1(v) O
FORALL(I=1:9) G(I+1)=G(I) 1(c) OO
S(1:100)=T(1:100)

T(101:200)=U(1:100) 1(d) O

'HPFJ END ASYNCHRONOUS

() B1:M)OOODODOODODOOODOOODOD

(b)) Cc(:)O0D000DDOODODOO0ODOODODOOOOODODOOOOODD
(¢) GODO0OOOU0DDOOOOOODOODOOOODOO

(&) TOODOODOOODODOODODOODOOOOO

4.1.4 ASYNCOODO

REDISTRIBUTEO DO UOREALIGNOOOOODO REFLECTOOODDOOODODOO ASYN-
CHRONOUSOODODOOOOODOODOOOOOOO0ODOODOOOOOO0OOOoOoODOoOon
ASYNCO OO (prefix) D000 DODO

4.1.4.1 0O

redistribute-directive(H802) O realign-directive(H803) D DD OO O0OO0O0OO0DOO

J410  redistribute-directive-ja is [ async-prefiz | redistribute-directive
JA11  realign-directive-ja is [ async-prefiz | realign-directive
J412  async-prefix is ASYNC ( [ ID = ] async-id )

0000000 reflect-directive D000 4400000000000

god

ASYNC(ID=Z) REDISTRIBUTE D(BLOCK,*) ONTO PROC
ASYNC (ID) REDISTRIBUTE (CYCLIC) ONTO P :: T1,T2
ASYNC(ID2) REALIGN A(:,:) WITH B(:,:)
ASYNC(ID=Y) REALIGN (*,I) WITH T(I+1) :: A,B,C
ASYNC(ID=MM) REFLECT A

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

41. 0ODOODOO 25

4.1.4.2 00

async-prefir OO0 OO0 00O OOREDISTRIBUTE OOOOREALIGN OOOO0O0O RE-
FLECTODODOOOOOOODOOOO ASYNCHRONOUSOODOOOOODODODOOOO
oooooo

'HPFJ ASYNC(ID=id) executable-directive & | VHPFJ ASYNCHRONQUS(ID=:id)

VHPFJ executable-directive

4.1.4.3 OO0

'HPFJ ASYNCID ID1 ! async-id
REAL A(100,100),D(100,100)

'HPF$ ALIGN A(I,J) WITH D(I,J)

'HPF$ DISTRIBUTE D(*,BLOCK)

'HPF$ DYNAMIC A,D

'HPFJ ASYNC(ID1) REDISTRIBUTE D(BLOCK,*) ! A0 DODOOOODO
'A0DO0O0O0O0O0OOOOO
'HPFJ ASYNCWAIT(ID1) 'A0DOOOOOO
'A0DO00O0O0O0O0OOOOOODOOO

4.1.5 UO0O0OooOoOoOOoOogn

ASYNCHRONOUSOOODO ASYNCWAITODOOODODODD4.1.2400000000000
goobooboobboooboobboooboobboobooboobobooboobo

4.1.5.1 00000 OOOOOOO

ASYNCHRONOUSO O OO ASYNCWAITOOODOOOOOODO (scoping unit) D000
OOASYNCWAITODOOODOOOOODDOODODDODOOOODOOOOOOoOoOoooooo
goobboobooobooobbooboooboobobooobuooobbobbbo
gobooboooboobooobooboo

eJ0D0O0ODUOODDOODOODLOUODDOODOODO
eJ0DUO0O0DOODDOOODOUOOODLOOODDbDOUODLDOODLOOODDOOO
gobodboooobooboooboobooo

000 [000000000000000000000000000O0
e00OODO
MODULE MO0
'HPFJ ASYNCID Z
REAL A(100),D(100)
IHPF$ ALIGN A(:) WITH D(:)



26

gogd

040 0O000O0OOO0OOO HPF/JAOO

'HPF$ DISTRIBUTE D(BLOCK)
'HPF$ DYNAMIC A,D
END

e 10000
PROGRAM MAIN
USE MOO

CALL ASYNC_SUB
CALL ASYNCWAIT_SUB
END

e 100000 0OOOODODO
SUBROUTINE ASYNC_SUB
USE MOO

'HPFJ ASYNC(Z) REDISTRIBUTE D(CYCLIC)
END SUBROUTINE

e0J00DOO0OOOOODOOOOO
SUBROUTINE ASYNCWAIT_SUB
USE MOO
IHPFJ ASYNCWAIT(Z)
END SUBROUTINE

googoooboobooobooboooobdg

PROGRAM MAIN
IHPFJ ASYNCID Z

REAL A(100),D(100)
IHPF$ ALIGN A(:) WITH D(:)
'HPF$ DISTRIBUTE D(BLOCK)
'HPF$ DYNAMIC A,D

CALL ASYNC_SUB
CALL ASYNCWAIT_SUB
CONTAINS

SUBROUTINE ASYNC_SUB
'HPFJ ASYNC(Z) REDISTRIBUTE D(CYCLIC)
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4.1.

gobooboooobooboooobooboobobooboobobooboooboo

god

gooboooo

END

SUBROUTINE ASYNCWAIT_SUB

SUBROUTINE

'HPFJ ASYNCWAIT(Z)

END
END

SUBROUTINE

27

0000000 0000000000000000000000000000000
000000000000000000000000000000000000000
00 (4.1.240)0

gobobobooboboboboobobooboooobooooboobobooon
gobooooooooboboobooboboobbooooooobooooo
gobobooooboobbooooboooobobboboooobooooo
gobooboobbooobooboonoobg

gooooooooo
e 100D
MODULE MOO
'HPFJ ASYNCID ID1
REAL B(50,100)
END
e 10000
USE MOO

'HPFJ

REAL A(100,100)

CALL FO0(A(1:50,:))
ASYNCWAIT (ID1)

e 1OOODO

'HPFJ

SUBROUTINE FOO(X)
REAL X(50,100)

ASYNCHRONOUS (ID1)
X=B

RETURN !
END

0ogd:

'A00000D000DO0O0O0DbOO0On

oo xobooboobobooobgod



28 040 0O000O0OOO0OOO HPF/JAOO

4.1.5.2 OJ000O0OOOOO0OO0OODOOOOO0ObOObOOOOd

ASYNCHRONOUSOO OO ASYNCWAITOODOOOOOODDDODOOOOODODODDOOO
000000O00o00o00o0o0o0oO0(o00oUo0o0O0bOOoU0OooUOoOoooOoo
O0000000o000o00ooO0oo)yYoooouooooooooooooooUoooooo
gobooboobbooboobooobuoobooob4as100boooboonbooo
00000000000 00000D0O0000 SAVEOODODOOOOODOoOOoooooo

god 00000000000 0DO A0DQCODOOIDOOODOOODOOOODOODOD
00000000000 SAVEDODDOODOOOD

goog
ooobobooNOOoobooog

DO I=1,N
CALL PIPELINETRANS(I,N)

END

gooooo
U0 AddO0O0OATMPOODOODOODDOODLOODDOO ATMPOD AOD
gooo

SUBROUTINE PIPELINETRANS(NTIMES,NEND)
REAL A(1000),ATMP(1000)
SAVE A
'HPFJ ASYNCID,SAVE :: Z
I e L e P e R e ' 000000000000000000
IF(NTIMES>1) THEN
'HPFJ  ASYNCWAIT(Z)

END IF
R e L L e e ' ADDATMPOOOODOO
DO I=2,999
ATMP(I)=0.25%(A(I-1)+2%A(I)+A(I+1))
END DO

e ' JO000oboobObOo000ooooon
IF(NTIMES<NEND) THEN
'HPFJ  ASYNCHRONOUS(Z)
A(2:999)=ATMP(2:999)
END IF
e ' JOo0b0oo0oooooobooobooo

RETURN
END

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

41. 0ODOODOO 29

4.1.5.3 UU00O0OO0OOOOOOO0

0000000000000 000000 410 (»)OD0O0O0OU0DODDOOOODUOOOOOOO
O0() 0000000000000 000O00O000O0O0O0OOO0LOOUOUOOO
00000000000 00000D00 SAVEQOOODOODOOOODODOOoDODoOOooooo
00000000000 O00000 SAVEOODOOODOODOOOO0OODOoOooOoOooooo
gobooboobbooboooboon

PROGRAM MAIN SUBROUTINE RSUB SUBROUTINE RSUB SUBROUTINE RSUB
ASYNC(id) ASYNC(id) ASYNC(id)
v V
CALL RSUB
CALL RSUB CALL RSUB
N \
WAIT(id) WAIT(id) WAIT(id)

(a) 00000000 DOO0OOOOO

PROGRAM MAIN SUBROUTINE RSUB SUBROUTINE RSUB SUBROUTINE RSUB
WAIT(id) WAIT(id)
CALL RSUB ASYNC(id) ASYNC(id)
CALL RSUB CALL RSUB
~ ~

(hyOOOOOOoooooooooo

041: 00000000000

4.1.5.4 UOU000OO0OOOOOOOODOOO

O0000000000000000 (distributee) 000000000000 ODOOOOO
goobboobuoooboooboooboobbooobboobuooobboobbbo
gopboooboogn
goobboobboobooobbobooobboobboobboobbobooobog
gooooo

gogd gooobooooobd
goboboooboobbOobOoAdbbObODDODLODDODObOODbDODO
gobodbbooAdO0oboobbooboobbooboobbooobOooboo
e 100D
MODULE MODD
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REAL D(1000)
'HPF$ DISTRIBUTE(BLOCK) ,DYNAMIC :: D
'HPFJ ASYNCID :: ZZ

END MODULE

e 10000
USE MODD

CALL MISDIST
'HPFJ ASYNCWAIT(ID=ZZ) ' 000000 0o0oooon

e 1OOODO
SUBROUTINE MISDIST
USE MODD
REAL A(1000)
'HPF$ ALIGN(:) WITH D(:), DYNAMIC :: A 'A0DO0OOOODOO

'HPFJ ASYNCHRONQUS(ID=ZZ)

'HPF$ REDISTRIBUTE(CYCLIC) :: D 'A0DO0OO0OO0
RETURN ' J0:0000A0000000
END

4.2 SHADOwWOUOQOOOO

gobOodsHapowd Oonoogooooboooo
gobooboooboobooobooboooboon

gogd

REAL A(4,4)
'HPF$ PROCESSORS P(2,2)
'HPF$ DISTRIBUTE A(BLOCK,BLOCK) ONTO P

000 HPFOOODOOODDOOOOOOOODO00000000000000000000
000000000 (0 4.200)0

0000000 shadow-target 0 000 00“ 000000000 SHADOWO 000000
00000000000000000000000000000000000000000
000000 (0 4300)0

gogd

REAL A(4,4)
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4.2. SHADOWOOOOOO 31

P(1,1) P(1,2)
A(1,1) | A(1,2) A(1,3) | A(1,4)
A2,1) | A(2,2) A(2,3) | A(2,4)
P(2,1) P(2,2)

A1) | AB.2) ARB.3) | A(3.4)
A(4,1) | A(4,2) A4,3) | A(4,4)

04200000000

'HPF$ PROCESSORS P(2,2)
'HPF$ DISTRIBUTE A(BLOCK,BLOCK) ONTO P
'HPFJ SHADOW A(*,*) ! SHADOW O O QOO

UOO0O0OD0O sHADOWO O D DOUOO0O0OO0ODDD sHADOWD DD OO OO0 OO sHADOW D O O
gopooooboogn
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P(1,1) P(1,2)
A(1,1) | A1,2) A(L3) | A(L4)
A(2,1) | A@2,2) A(2,3) | A2,4)
P(2,1) P(2,2)
A(3,1) | A(3,2) A(3,3) | A(3:4)
A4,1) | A4,2) A(4,3) | A(4,4)

U 43: 00 sHADOW O OO DOODOODODOO

goboobooooboo
e DOODOODOO
gobooboogoboboobooobooboobobooboobbooboooboo

e JUDUIDOUO0ODODOsHADIWLODODODDODOOOODODODOOODODDOO
gobooboobbooboobooobooboobbooboooboo

eI (00U0DDOOUOOL)ODOLUDODOUODOUDOOUDLOOODUOOODOD
gobooboobbooobooboonooba

gobodbooboobbooboobbooboobbooboobbon
goboobogobboooboobboooboobbooboooo

e JJD00O0DOODDOODOUOODUOOODOODOOODDOODLOO
e JO0DDOO0ODDOODDOODODObLUOOUODLDDOUODLDOUOODDOOODDOOO
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4.2.

4.2.

SHADOWODOOODOO 33

goboobooooboobooon

000000000 INHERITOOOODOODODODODODODODOOD sHADOWO OO 000
0000000000 (High Performance Fortran Language Specification Version 2.0
044200810000 813000000000)

UODOOOINHERITUOOOOOOODOODOO sHADOWL O DO OO DOOooobooo
gobobooooboboobuoobooboosmADowWonoogoooobooo
goboobogobboobooboobooobboooobbooboobbooobg
goboobooboobobobOoobooboobosHabOWO Ooooooobooo
gobodbooobooboooboobooobuoobboobuoobboobo

U0DO000O0D0O0OD0OINEERITOOOODOODODOO sHADOWD OO DO OQOOO
gobooboobooobooooon

UooDbOo0bO0o0bDsHADOWO D OODODOODOOOD sHADOWO DD OOoOoQooo
U0DO00b0O00O sHADOWDO DO OO DOOOD00OO0OD sHADOWD OO ooonoo
gobodbo0osHapow DO OO DOOoobooooooboobooooboon

goboboboboobobooboboboboobooboboobboboboon
gobooboooboobbooobooboobooon

gobooboobboobooboboooboobboobobooboobbon

goboboooob oobobbOooosusDOwDOooooooobooooooo
o0 43000000000 000O0O0O0ODO0OLDOODODDOObLOODDO

1 00

SHADOW O OO O 000000 shadow-spec(H820) DO DD OOO0OOOOOO

J413

J414

gd

shadow-spec-ja is  width
or low-width : high-width
or full-width
Sfull-width is *
0

REAL A(100,100,100),B(100,100,100)
'HPF$ SHADOW A(5:5,0:1,3) ! OO0 sSHADOW DO O O
'HPFJ SHADOW B(*,*,%) ! sSHADOWO OO 4dgd
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4.2.2 (00U

O0: shadow-spec-ja-list 0 0 0 0O O shadow-target D 00000000000 O0O0DO0DO0O

O00: shadow-spec-ja0 00 fulllwidth OO D DO0000000000O full-widthdO DO OO
ooooooooo

4.2.3 00000 spapowO OO OOOQ

0000000000 SHADOW O D00 0OD0D0OsSHADOWD 00 0000000000000
00 O (High Performance Fortran Language Specification Version 2.0 0 8.13000000
ooo)

1. shadow-spec-ja 0 full-widthO OO0 O000 O full-widthO OO0 OO shadow-spec-ja 0 O
ooooooon

2. shadow-spec-ja 0 full-width 00000000000 wwO w0 D0O0OOO0O0OODODOODOO
Oooooooooooooooooo

3. shadow-spec-ja w O O shadow-spec-ja w:w 0000000

4. shadow-spec-ja ly :hi 0 shadow-spec-ja lp:ho, OO0 LD L,OOODOOOODOO KO A,ODOO
Oooooooooooooooooooon

5, 00000000000000 shadow-spec-ja0 0000000000

0000200 SHADOWO OO OOOOO shadow-spec-ja0 00000000 shadow-spec-ja
ooooooooooooooooooooooon

00000000 sSHADOW O O 000000000000 ooooooooooooooo
ooooooooooo

4.3 0O0O00O0OOO

goobboobboobooobbooobuooobooobbooobobobobooobobo
gooboboobooobooobboobdooobbooobboobuooobboobbbo
gooboboobuoooboooboooboobbooobooobuooobbobbbo
goobobooboooboogobbooobboooboooboooobboobobbo
goobboobooobooobboobooobboooobboobuooobboobbbo
gooboboobooobooobboobdooobbooobboobuooobboobbbo
gobogooooboo

4.3.1 00U

Fortran0 O O0O0O000D000000000OO0O00OO00O0OOOODOO (dataobject)00 00O
UO00bO0o0 FortranDODOUOOUODOODOODOODOODODODODODODOD O sHADOW
o0o0((oOoo00)0000o0000000000000DU00D0DL0O0ODUOOo0oUOoO
(shadow object) 00 000000000000 ODDOOOOU0OOUOOODOOODOOODOO
goboooogooo
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4.3.

gooboooo

35

gobooobooobooobbbooooboooboobbooobobobooobog
gooboboobboobooobboobooobboooboboobboobboooobobo
gobobooobbooobboobbooobbboooboobbbooobbooooboo
goobbooboooboooboooboobbooobooobuoobbboobbbo
gobodbooobooboooboobooobooboboooba

gogd

gogd

gogd

googooooboooo

'HPF$ PROCESSORS P(4)

REAL 4(100)

'HPF$ DISTRIBUTE A(BLOCK) ONTO P
'HPF$ SHADOW A(1:2)

gooobA0DbDOOO0OODDOOO0O0ObOOOO0OPUOOOOODODDODOOODO

oon
00000 |ooooo oooooo
P(1) AC1), ---, A(25) A(26), A(27)
P(2) A(26), .-, A(B0) | A(25), A(51), A(52)
P(3) A(B1), -+, ACT5) | A(BO), A(76), A(TT)
P(4) A(T76), ---, AC100) | A(75)
OO0 SHADOWOOOOOOO

'HPF$ PROCESSORS P(4)

REAL 4(100)

'HPF$ DISTRIBUTE A(BLOCK) ONTO P

'HPF$ SHADOW A(*)

gooooboooooooooobooooobbbboobbbboooooboon
goboobooooboobooooo

00000 |ooooo oooooo
P(1) ACL), ---, A(25) A(26), ---, A(100)
P(2) A(28), ---, A(BO) | A(1), ---, A(25), A(B1), ---, A(100)
P(3) A(B1), ---, ACTB) | A(C1), ---, A(BO), A(76), ---, A(100)
P(4) AC76), ---, AC100) | ACL), ---, A(T75)

O000oooooooooooo

'HPF$ PROCESSORS P(3)

REAL,DIMENSION(20) :: B12,B33

'HPF$ DISTRIBUTE (CYCLIC(3)) ONTO P ::

'HPF$ SHADOW B12(1:2),B33(3:3)

B12,B33

goboboAbDO0OO0ODObDOODODODOOOOPODOOODODDODODODO
oomboioodobooobooobboogpooboogoogbogbbooooboooo
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4.3.2

040 0O000O0OOO0OOO HPF/JAOO

00 B12

12345678 91011121314151617181920
P(1) L] | | ml | | |un |l 1
P(2) ol | | e o | | |un
P(3) ml | | |un | | | [N
00 B33

12345678 91011121314151617181920
P(1) L] | |mEminme ] | (e ]

P(2) mmm | | e ] | (e

P(3) mimim | | [mEeee ] ] (.

0000000 00000000 00O0block-cyclic0O0O0D0O0O00ODOOODODOOO
gobooboobolioooboobuoobooboobobobooboboboon
0000000000000 000000000O00000O0O000n (0 440 a)0O
00000000000 00LoCALOO (460)00000000O0DOOOODOOODO
gobobooobobbobodrecaALbgobooooooboboboboobooon
gobooboobboobooboboooboobbooba

000000000000000000000000000000000000000
(0 4.40 b)d
e 0000000000000000000000000000000000000
00000000000000000000
e 0000000000000000000000000000000000000
000

0000000000000 0000O0(e)0000000000DODOO0OOOOD
gobobooboobobooooboooboboobobboobobboooooo
goboboobLecALO0b 0000 booooboooooooboooobooo
goog

HPF/JAOOOOODblock-cyclic 00000000000 O0OOOO0OOOOOOOO
000000O000O000O0000oD (0s50) 0000000 UOooOOoOnoo
gobooboooboboobooooon

gogn

gobobooooobooo

gobooobuooobooobbooobuoooboooboobuoobboobbbo
gobooobood

1.000

goboobooboboobobobooboobobobooboooboobobobobooon

2.0000
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4.3.

0oooooo
00 B88 ( SHADOW(4:12) )
12345678 91011121314151617181920
P(1) HERECO0O00000000
HEEE | | (e
OO0 MmN
P(2) OO0O0NERCO0O000000000
HEEE | | [EEEE.
P(3) OOO00mEROJO 000000000
HmmE | | (=
(a) 00000000 DOOOO0DOOOO0
12345678 91011121314151617181920
P(1) [ | | |[mimmimmm | | (e |
P(2) HEE | | | mEaEEE | | (e
P(3) HEEN | | [EEEnEE | ] (e

(®)

gboobooboobooboboobooooboo

0 4.4 DOODOOODDOO

37
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(a) REFLECTO DD (440)000000
000 (0000000000)00000000000

(b) LOCALOOOOOO0O0OO
LOCALOOO0D00D000D00000000000000000000000000
000000000000000000000000000000000000
0000LOCALOOOO0O0O00000046300000000000000000000

3.0000

(a)LOCALOODODOD0D0D000
LOCALOO0D0D000000000000000000000000000000000
000000000000000000000000000000000000

000000000 ONDOOOEXTHOMED (450)00000000000000ODO
U0Db000bO000bDDOUEXTHOMED OO D DOOODOODODDOOLocALDO O
gobooboooobooobobooboobboobooboooboobooobg

4.3.3 UU0U0O0OO0OODOOOOO

gobooobuoobboooboooboobboooobboobuooobboobbbo
gopboobooboboobooobooboonbbo
bodboobboooobboobogoboobon Fortrand 00O 1470000000000
goboobooobooboooboobboooboonbobo

1.0000000000040

(a)00000000O000O0O0ODODOOUOOO

2.00000000000000

gopbooboooobooooo

(a)000000004320020000000000000000000

(hyOOOOOOOOOOUOOOoOooOooOoOoUoooouoooooooooooooooo
goboobooooboobooooboobooobuoobooobooobo

(000000000 0OO0O0DOOO0OOO0O0UCOOOUDODOOUOOOODODOOO
oooboooooo0boo0o0bU0bbUobUOUO0OUENDODO RETURNDO
gobooboobooobooboon

3.00000000000000

gopbooboooobooooo

(a)0000000000000O000O0O0O0COO0ODOOO0UOOO0UOOOOOD
goboooboog

(h)OUOOOOOOOOOOOOUOOoOoUoooooooOoOoLecALOOOODOOOO
gobooboobooobooboon

(0000000000000 0CO0O0O0DODO0O00OO0O00OLCALOODOOODOOO
gobooboooboobooobooboooboon

()00000000O0000000O0O00UO0O0LODOOO0DUO0OO0DOOOOODOO
gobobooobobooboboboobooboooboooboobobobobooon
gooooo
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44. REFLECTDOOO 39

(e)J000DDOO0ODOOODOOODOOOUOOODDODOULODOOOD

gobooobood
gobodoboooobooboooboobooobuoobboobuoobbooobg
1.000000000000000000O0O0000 (HPFOOO 8130)000
goo
2.0000 bpyNAMICOODOODODOOODO

gogoboboobo bogbbooboobbooboobobooobooobo

l.0b0oobobobooboooboooboboboboboobobooboboo
gooooo

2.0000000b0oo0o0boooobbboboobobobobbobobo
gobooboobooobooboon

. 000b00bo0ooboobooobboobooboboon

4. 00000000000DOOO0O0ODOOODODO000OobOOooooooooboOon
gobogooobbooboboobuooboboooboboobobooboooo
goo

2.00LoCcALOO0O0O0DOO0OOOO (4630)00000000O0O00UOOOODOO
goboobooobgooon

4.4 REFLECTOOQO

goboooboobboooboobboobbooobooobuoobbboobbbo
goboobogoboo

4.4.1 00U

executable-directive-extended(H207) O reflect-directive 0 0 00 00O

JA15  reflect-directive is [ async-prefiz | REFLECT reflect-object-list

J416  reflect-object is object-name

async-prefix 1 4140000000

O0: reflect-object 0000000000000 0DOO00ODOO0ODOOODOOODOOOODOO
gobooboooobooooo

god

REFLECT A
ASYNC(ID=ID1) REFLECT A,B,C
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4.4.2 00U

reflect-object 0000000 DOD0000O00ODOOOOOOODOOOOOOOOO0OQODODOasync-
pref 0000000000000 410)0000

REFLECTO OO OOOOODOODOOODOO INDEPENDENTO OODOOODODOOOOOODO
O0bOoOO0O0OU0OOOOODDOOOOUO (HPF20000 5.10)00000000000O0O
goo

e JUDUUDOODDREFLECTOUODOOOODOUODLOODOODLDOODOODOO
Uoo0obobOo0obO00bOOREFLECTOOODOOODOO

4.4.3 00U

READDDOD0O0O0O0O000000O0D0DOO00REFLECTOOOOONONO0OOONOOOO00
0000 (0 4.5)0

IHPF$ PROCESSORS P(3)

REAL A(M,N)
'HPF$ DISTRIBUTE (*,BLOCK) ONTO P :: A
'HPF$ SHADOW(0,1) :: A

READ(*) A
'HPFJ REFLECT A

(a) READ(x) A (b) REFLECT A

O 4.5: REFLECTOODOOO

4.5 ONUOOOOHOMEUOODOUO

oNOOO(DOOUOO)ODHOMEOOODOOUOOOODODDODOUOOOOODOODOOOOOOO
goobboobuoobbooobbooboobboooobboobooobooobobobo
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gobboobbooboogon0bO0HOMEDOOODOODOOOODDOOODOO
gobooboobooobooboon

4.5.1 00U

ONO OO home(HOT) OO OOODOODOOUOODOOOOon-stuff(H03) D O4.600000
gooond

JA1T  home-ja is HOME ( wvariable )
or HOME ( template-elmt )
or EXT_HOME ( wvariable [, shadow-attr-stuff ] )

or ( processors-elmt )

O 0: EXTHOME OO shadow-attr-stuff 00 000 O shadow-spec-list O 0 O O O variable O
Oooooooooooooooooooooon

O0: EXTHOME OO shadow-attr-stuff 0000000000000 O0O0O0OOOOCOOOO
variable 0000000000000 O00ODOOOODOO0ODOOODODOOOOOODO

O00: shadow-attr-stuff 0 0 0O shadow-spec-ja O O fullwidth(0O0 D00 0)0000000O
oon

gogd

EXT_HOME(A(I))
EXT_HOME (B(I+1),(2))
EXT_HOME(Z(I,:),(1:0,0))

4.5.2 00U

ONOODO home0D0ONODOOOOODODODOOOOOODODODODOOOOOOOODDhhome
0100000 (HPFODOODOO)ODODOOOODDOOODOOOO

sevariable 10 000000000000 DOOOOOODOOOODOODOOODOODODOO
goboobogobog

O00000Ohkemed 300000 (HPF/JAODO)OOODOOOODOOOODOO

o shadow-attr-stuff 0000000000 Oweriable 00000000000 DOOO0O0O
O0o0o00oooo0ooooooooooooooooooooooooooooog
varieble 000040 0000000000000010000000000000OO

o shadow-attr-stuff 000000000 dvariable 100000000 shadow-attr-stuff
O0o0000oo0oooo0oo0oooooooooooooooooooooooon
ooooooooooooooog

*000 variable 0 A(I) 00000000 ADDOO
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Uo0obbO00 EXTHoMED DOODOODODODOODOODOOOODODOO
1.LEXTHOMEO ODOO oNODOOODOOOOoOooobooboboooobuobonbo
OLocALOO000DO0O000O0D0O0OO(@UOOOOoUDLocALOODOOODOO
O0000O000)0D00U0O0OEXTHOMEO OO O ONOOOOOOOOOOO
gobooboobbooobooboonoobo
2.EXTHOMEOODOD oNODODODOUOO0ODDOO0ODDOOO0OD LocAL DOO0O0DOO
U0DO0O0O0O0O0ODODEXTHOMED DO O LocALO D OODOOOO

gobodboooboobooobooboooboon
¢EXTHOMEOOOO ONOUODODOOODODODOOODOOODODOODOODODODOD
gobodboobobOo0 recALODO0ODOOOO0DDOODbLOOn
¢ HPF20000 homeODOODODOODODODOODOODODOOODOODOOODOODOO
goobboobooobbo0obO0UUbOEXTHOMEOD DO O D ODOOODDOO
goboobooboooboonoo

gogn

EXTHOMEO O HOMEO DO DODOODOOODOOODOOOOOOoOoDOOoOoboOon

ON EXT_HOMECA(I), (M:N))
ON HOME(A(CI-N:I+M))

gobooboobobooboooboon

eIJ000DDOO0DOODODOOODDO0DADDOODDODDOODIDDOO0 wDODOOODOOO
00I<I<w000000007I4+N8<I<yu-MOOOO

e000D0OM, NODODOODOOODOOODOOODOOODOOODODOOODOOODDO

¢ shadow-attr-stuff 0 D000 EXTHOMEO O0O0DOO0O0O0O00O0OO0O0O00OOOO (inherit
000000000)00000000000000000OHMEDDOOOODOODO
o0ooo

gogd 00000000 (x1) 000001 000000000000 000D0O000
goo

'HPF$ PROCESSORS P(3)

REAL 4(9) I|000000000
'HPF$ DISTRIBUTE A(BLOCK) ONTO P 1 P(D)
'HPF$ SHADOW(1) :: A 2 P(D)
o 3 P(1), P(2)
DO I=1,9 4 P(1), P(2)
'HPFJ ON EXT_HOME(A(I)) 5 P(2)
o L k1) 6 P(2), P(3)
'HPF$ END ON 7 P(2), P(3)
END DO 8 P(3)
9 P(3)
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goobooboo obbo0bU00bDUO0UDbEXTHOMED OO DOOOODOODOO
goooobooobobobooboboboboboboboooooboboboboon
gobobooooboboobooboboooobobboboobobooooo
O0OOEXTHOMEO O OOOOOOOOOOOOOOOOLOCALODO (460)0000
O0000o0oo0O0o (4644000)00000

4.5.3 00U

REAL 4(100)
IHPF$ DISTRIBUTE(BLOCK) ,SHADOW(1) :: A

(a) ON HOME [J REFLECT
000000000000000000000000000000000000
'HPF$ INDEPENDENT
DO I=1,100 —— p—
'HPF$  ON HOME(CA(I))
A= ... 4
END DO
'HPFJ REFLECT A

000D (I0D0D0)00D00DOODOODOODODO
e000D00D0ONDOONDOONDOONDOODOODOON
(b) ON EXT_HOME
D00000000000000000000000000
'HPF$ INDEPENDENT
DO I=1,100

'HPFJ  ON EXT_HOME(A(I)),LOCAL(A(I)) [%I%I%I%Ii]
A(D= ...

END DO

¢EXTHOMEO OOODOOODOODOOODDODOOOAD OODODDOODOOODODOD
googd
elOCALODDDOOODOODOODDDOOODOOUOODLOOODLOOODDO
gobooboooobobboobuoobooboobobooboooboo

gobboobooobooobboboobboooboobboobobobooobog
000000o00O000o0O0bOo0o0ooO0oUo0o0ooO (hooooooooo

4.6 LOCALOO LOCALOOO

RESIDENTO O RESIDENTO U DO (DO OUO0O)00000OO0OOU0OOOOOOOOOOO
gooboooboobboooboboobooobooooboboobuoooboobbobo
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goobboobooobooobooobooobooooboboobuogooboobobobo
goboobooboboobooboooboobooobooboobobooboobo
000000 LoCALODOOOOORESIDENTHODODODODOOOOOODOOODO
gobooboooboobooobooboooboobooobuooboon

4.6.1 00U
4.6.1.1 ONOOOOOUO
on-stuff (H903) DO OO UO0OOODO0OOhRome-ja0 450000000000

J418  on-stuff-ja is  home-ja [, on-optional-clause-list |

J419  on-optional-clause is  resident-clause
or local-clause

or new-clause

UO0O0DO0O0O0RESIDENTOUNEND OOODDOOOODODODODOLoCALOODODOO
gogno

gogd

ON HOME(B(I)), RESIDENT(A), LOCAL(A(I),A(I-1),A(I+1))
ON (PE(1:4)), NEW(I,J), LOCAL

4.6.1.2 LOCALUOOOODOOOOOO

local-clauseO local-directiveld O O O block-local-directive D 00 0000 OO0 O executable-
directive-extended(H207) DO O OO0

J420  local-clause is LOCAL local-stuff

J421  local-stuff is [ ( local-object-list ) ]
J422  local-directive is LOCAL local-stuff
J423  local-construct is

hpfia-directive-origin block-local-directive
block

hpfja-directive-origin end-local-directive

J424  block-local-directive is LOCAL local-stuff BEGIN
J425  end-local-directive is END LOCAL
J426  local-object is object

000000000000 LocALOOODDODOODDRESIDENTODOOOODODODOO O local-
object 000 DOODODODOOODODOODODOOO
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gon LOCAL I

LOCAL(A(I),S)
LOCAL

gogd LocALpDoonoooon

'HPFJ LOCAL(A(I),S)
A(I) = 58

gogd LocALO0gnooooog

'HPFJ LOCAL BEGIN
A(I) =5
CALL SUB(A,I,S)
'HPFJ END LOCAL

4.6.2 00U

oNO OO0 LocALOODOD LocALO D OO0DOODOO0bOOo0ooooobooobobooobon
gobooboobbooboobooobuooboobboobooboo

o0 oobboboobobboobooboobooobobobbobooboobOoobo
goboobooboboobooobooboon

o0 oobobooobuoobooobooboobbooboobboobOoobobooon

goobbooboobbooobbooboooboooboboobboobooooobo
gobooboooboooon

00000000 LocALO0O0DOO0DO0O0O0000O0U0O000oUOOoOOoLD(DUOOO
0000000000000 00000DO0O0000O0O0OO0)0D0oOLwcALODOOOO
gobooboobod

RESIDENTOO DO OODODLoCALO0ODOODOOOOoNOO0Oonooooobobooonbooon
goboobooboboooobuoondbbooobbobboobuoobOobDbLocALd
gobooboooboooon

goodboO recALODOOO0OOOOODDOObOOO0ODODOOO0OLDOOObLbDOoOn
goboobooooboobooooboobooboboobooon
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4.6.3 0OU

l.LocALO0DO00D000DO0O00O00000ooOoDooooooooooooooono
0000000 DOO000oODOD@OoOooooooooooooooooooooooon
oooom
2.L0CALOO000O00O000DOO000DO0D0000O000O00OO0DooOOoooon
O0o0o00O000o0000oooo0ooooooooooooooooooooooonn
O00000oO00o00ooooooooooooooooooom
j3.locAL0 0000000000 DO0DOO0D00ODO0ODoOo000DOO0ODODOoo0oOoDOooDoOOn
ooo
e00ODODODO
e0OIDODOOODODOODO
¢ REFLECT 0 O O 0O reflect-object 10 00O
¢ REDUCTIONO OO DO OO
e RESIDENTO OO DOOODOOOOOO
40000000 LCcALO00000O0O0OO0OO0O0OO0OO0DOOOUDOUOO(0OO
O000oo0o0)0ooooooooo
5.l0cAL00000000D00000DO0O0ODODOODOO0OO0ODOO0OOCOooNOOOOOn
O0o000Do0ooo00Dooooo0ooooooooooooooooooooon
0000000000 mo00o00oooooooooooooooooooooan
0000000000000 0O0O0000O000O00LO0O0OUD (43.3000)@

gogbooonbD oo 11,2000

l.00oboooobgoooobobooboboboobobooboboboobobo
gobobooobooboboobooboboboooboooobobooooo
goboboboobobboboboobooooboobobboboobobobooon
goboboooobooboboboboboooobobboboooobooooo
gopboobooboboobooobooboonbbo

2.00000p0obobobooboboobobuooboooobooboobOobDobo
gobobooooboobobooboboboobobboboooobooooo
gobooboobooobooooon

4.6.4 0O0OU

4.6.4.1 LOCALUOUOODODOOOODO

SUBROUTINE SUB1(A,B)

'HPF$ INHERIT A,B ' ABOO0O0O0O0OOOOODOODOO
DO I=1,100

'HPFJ  ON HOME(A(I)), LOCAL(B(I)) ' () 00000 oooooogoog

0

A(I) = B(D)
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END DO

ONOODOOD0000000000000BI 000000 460 (a)0(b)00OO (c)
000000000000000000000000000000000000000 B(I)
00000000000000000000()00000000000000000000
0000000000000

000(d)0D00000000LOCAL(B(I)) O RESIDENT(B(I)) DD DOODODDOOO
00000000

4.6.4.2 LOCALUOOOOODOOODOO

SUBROUTINE SUB1(A,B)

'HPF$ INHERIT A,B ' A,BO0D0000000O0O0O0OOO0
DO I=1,100
'HPFJ  ON HOME(A(I)), LOCAL(B(I)) ' B(I) 0000000 o0ooooogo
a
B(I) = A(D)
END DO

oNOOOOOODO0O0O0O0O0U000o0ooooB(ho00o0oo 460 ()OO0 (b)OO
0000000000 DO0O00DODOO00DODODOO00000O000oooOoogogsB(Iyoog
000000000 000o0oO0UO0O(g)00b0 (d)DDO0o0D0O0O0D0OoO0oooUooOOO
goboobooboooobooo

000(d)000D000000LOCAL(B(I)) O RESIDENT(B(I)) DODDOOOOODOOO
000000000000 (c)D0D000UO00O0DORESIDENT(B(I)) DO O0OOOOOOOO
goboobogobooo

4.6.4.3 Shadow O ODOOO LOCALODO

IHPF$ PROCESSORS P(4)

REAL A1(400),42(400),B(400)
'HPF$ DISTRIBUTE (BLOCK) ONTO P :: A1,A2,B
'HPF$ SHADOW(1) :: A1,A2,B

'HPFJ REFLECT B ' BO00000000000O0O00
'HPF$ INDEPENDENT
DO I=2,399
'HPFJ  ON HOME(A1(I)), LOCAL(B,A2(I)) BEGIN
A1(I)=B(I-1)+B(I)+B(I+1)
A2(I)=B(I-1)+2+B(I)+B(I+1)
'HPFJ  END ON
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A(l)
A | [T B ] [T]
[T] B ] [T]

B(I)

A(l)
A | I B 1]
(T || (Ol || O
B(l) B() B(l)
(000000000000 BOHOO0000
goodooooodon B(I)DDDDD
A(l) A(l) A(l)
Al | [T [T 11 [T 11
1] B 1]
B(l)

() 0000000000000 B()0O0O000000

046: 00000000000000O0
OO0OD0O oN HOME(AC(I)) DOO0DOO0OD0DOOOoD

© ® N o o W N —
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END DO

OO0OBOLOCALOOOOOOODOOOB(I-LOBMIOOB(I+1) 0000000000
0000000100000 000O0000000DOO0O000O0OB(I-» 00000000 o
00000000000 000I1I000000000000000000O0D0OB(1+1)00
gobooboooobooooo

A2(I) 000 LocALOODODOO0ODOOOOOODDOOOOO0ODDODDODOOODOOOODOO
0I00D0O0O0A(D)OOOO0DDOO000O00O0O000oooOo0oooooooooooDo
goboAad0booboobobobobooboo

4644 0O0O0OOODOONDOOODO LOCALOO

IHPF$ PROCESSORS P(4)

REAL A1(400),42(400),B(400)
'HPF$ DISTRIBUTE (BLOCK) ONTO P :: A1,A2,B
'HPF$ SHADOW(1) :: A1,A2,B

'HPF$ INDEPENDENT
DO I=2,399
IHPFJ  ON EXT_HOME(A1(I)), LOCAL BEGIN
A1(I)=B(I)
A2(I)=2*B(I)
'HPFJ  END ON
END DO

EXTHOMEO O OO oNDOOOQOOODOOOoobOOoOoobooobooooobooo oo
000Aa(DHO00000D0O0O000D0ODOO00000O0OO000oOoOoOooOOoDoODODODOO
oO00Odp(2)000 100<7 <201 000000000000000007 =10000
1=20100000B(H 0000000000000 0O000OAII), A2(1)O00O0ODO0O
gopbodoboooboooo

4.6.5 RESIDENTO LOCALOUOODOOODO
4.6.5.1 UU00O0OO0OOOOOOOODOOO

RESIDENTO O 0ODUODOO0DDODOOD0ODODOO0ODOObOO0bOO0bO0bLOo0oonDoooo
gobobooobLrecaLOd0dpooobooooDboboooboobbooobbooobOoo
goobooobuooobooobobooboobboooboooboobbboobbbo
goobboobooobooobboobooobboooboboobooobboobbbo
gopbooboooobooooo

goobodoob 41000bb0o0o0ob0oooobooobooobboboobboboo
gopboooo
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1. 0000000010000 0000000DORESIDENTO LocALODOOODOODOOO
2.L0CALORESIDENTO DO 00O OODOOOOODODOOLOCAL(v) OODOODOOODOOOOO
RESIDENT(v) OO 0ODODOOO0OO0ODOOO

4.6.5.2 ShadowODOODOODOOODO

RESIDENTUOUODOOO0ODOODOOODLOO0ODLOOO0DbObObOOo0bo0oboboooDboDo
Uo00DbO0o00bO000bbOORESIDENTHODOOOODDOOODOOO LocALOODOO
goboboo0obooobodLocALOgooboobbooboboobbboooboboo
gobooboogoboobooboooobooboobobooboobbooboooboo
RESIDENTO O OO0 LocALOODUODOODOO0O0DbObOOO0ObOO00oooooboonDooon
goobbooboobbooobboobdoooboobobooobuoobbboobbobo
goobbooboooboooboooboobboobobooobuoobboobbbo
goobboobuooobooobooobooobbooobboobuoobbboobbbo
gogobooboobbooboobboobuooboooboobbooobooboboo
gobodbogo 4200b000000b000b00O0O

4.7 0O0OO0OOOODOOOO

JoddodooddododoooDdoDooooooooooooooooooooooo
0doododoOdbOdoDo0oobdoooOOoDLD00oooooogooDoooooOooooo
000000000000 0DO0000000000O0OHPF2000000000000000
0doodd0ooO0ddooodooOO0doD00ooDodoDoOoOooDLOogooooooDoa
0doo0o0o0d0oDO00dooodoooooobOOo0ooo0o0oDoDoOoooDoOOoOoooDOooDo
0doo0oO0d0oDoD00doodooOoO00oDO00ooDodooDoOOooDLDOogoooooooa
OO0 CSCSOR.Ruehl DD OO0OOODOODOViennaO OO Vienna FortranO O OO OO0
ooo

do0ooOO00ooOoO0dooO0odoDoDo0ooooOOo0oOoo0o0DooOoDooDoOOoOoooagd
dooddooo0dooodobOO0do0DodooOodoDoOO00obDodoooooooa
doo0o0d0oDO0dooodobOO0do0D00ooDodooOoOoobOodoooooooa
doooO0d0o0obOdoodooodoooooDooOoooOoO00oobOodooooooDoa
ooo

0000000000000 0DO0do00ooDD00oD00oDO0ODOO0O0dMaryland 00
OJ.SaltzO0OO 00000000 Inspector-Executor 000000000000 OOCODOO
O0000000000000000 (Inspector00000)00000000OO0OOOO
O0000000000000 (Executor00000)000000O000O0OOOOOODOO
00000000000 Inspector 00000000000 O0D0ODOOOOODODOOOOODOO
dooDO00oo0pDoOooDoooooood

doooOd0oooO0d0obOo0doDooooogooooooDooooooOooooDoag
doo0o00d0DO00doodooOoO0o0oDooooDodooOo0ooDoDOogooooooooa
doo0od0ooO0d0doodooOoOd0oD0dooDodooDoOooDOogooooooDoa
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47, 0DOODODOODOO

51

0 4.1: 000000000000 RESIDENTOOO LOCALOO

RESIDENT (v)

LOCAL(v)

v(do0o0oooog

gooboboboooobooon
gobodobbooo«0ooo

PNnH(w)#¢

gooobboobooooobbooon
gobod«0ooo

P C H(v)

v(do0o0oooog

gooooooooooooon
goooopbooobog.0ogooo
goboboooobobooggdwe
goog

P D> H(v)

gooobboobooooobbooon
gooob00bbbOonboonoo
gopbooboooob».0000

P = H(v)

v 000 (000000000DO0000OO00LO0ODO0ODO0O0UDOOOUOOOO

00)o

rPOODOODODODODO
H»)OOUOOOOODODO»0OO0OOOOOODOOOODOOOODO

042: 0000000000 RESIDENTOODO LOCALOO

RESIDENT (v)

LOCAL(v)

v(do0o0oooog

gooboboboooobooon
goobooooooooboooo
0000

PnHWw) #¢

gooobboobooooobbooon
goboobooboooobood
gobodgboo.0b00og

P C HY(v)

v(do0o0oooog

gooboboboooobooon
goobooooooooboooo
000000 b0ob0bOonbogo
goooboobooboooboo
CARREREEN

P D> H(v)

gooobboobooooobbooon
goboobooboooobood
goooobog.00boogoo
goobogboooooobbooon
gobod«00oogo

H(v)C PC H(v)

v 000 (000000000DO0000OO00LO0ODO0ODO0O0UDOOOUOOOO

00)o

POOOOOOOOOOO
H»)OOUOOOOODODO»0OO0OOOOOODOOOODOOOODO

H"’(U)DIZIDDDDDDDDDDDDDDDD vO000000ooooooon
DO0O(H(v) 2 H(v))
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goobboobboobboobbboobboobboobboooboboobbobo
gobooboooboobooobooboobobooboonboba

471 OO

executable-directive-extended(H207) O index-reuse-directive 0 0 0 0 0O O

J427 index-reuse-directive is INDEX_REUSE [ ( scalar-logical-expr ) ]

index-reuse-variable-list

J428  index-reuse-variable is array-variable-name

gogd

LOGICAL REUSE

REUSE = .FALSE.
'HPFJ INDEX_REUSE (REUSE) A, B

4.7.2 [0O0

INDEX REUSEOOOOOODDODOOOOOO FORALLOOOOODO INDEX_REUSE
0000000000000 scalar-logical-expr000000000000DODOCOOOCOODO
gobooboobbooboobooobuooboobboobooboo

e 000D DODOODOO0ODODOODOmMDbOOODODDODODODOODODDOOd
0oo0oooooo

e index-reuse-variable-list 1 D0 00000000000 D0DO0O0O0OODOOOOOOOODO
0000000000000 00000000D0000D00D00o0O0oDooooooOon
0000000000000 000000000000D00000O0oDoooooon
0oo0oooooo

e 100000000 00DDOO0ODDODOODO index-reuse-variable-st 0000000
0000000000000 00000000000000000000o0ooOooon
0000000000000 000000000000D0000D0000D00O00DO

000000 o0oooo0000ooooooooo0oooooooooooooooooon
O0o0o00ooo0oooooooooooooooooooooooon

scalar-logical-expr 0000000000000 O00DO0O0DOOODOOOODOOODOODO
O0o0o00oDoooooooooooooooooooooooooooooooooog
ooooooooooooooon

scalar-logical-expr 00 0 0 00 0O O O scalar-logical-expr 0 TRUE.O OO ODOODOODOO
oooo

0000000000000 00d scalar-logical-expr0 000000000000 O0O0DOO0
Oo0ooo0oooooooooooooooooon
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0000000000000 0 SAVEDODDOOOODODOOODODDOOOO00O0O0O0OOIN-
DEXREUSEODODOOOOODOOOOOOOODOOODODOOOODOODOOOOO
gobooboooboobooobooboo

gogbobooo bboooboboobboobboobbbooobOoobboon

gobodbooobuooboooboobooobuoobboobuoobboobog

l.00000booboooboobbooboooo

2.0000000DbO00b00bbo0obOoobobOoobobOoobobboonog
goboobooboo

3. 00000000000 00b000bbOooDbO

4. 00000000DOO0ODO0ODbOODbDOO

5.000b00bo0oobooboooboobooboboobOoobLbOon

6. 0000000000 bO00bLObO0o0b0o0obDobOooboOn

0000000000000 0d000dodoD00o0DOoooooDOoooOoonoog

ooooo

r.0J00d0b00b00d0odo000oDdooO0bO0bo0oOooDoDoOooooOooDag
0000000000000 00000000oo0ooooooo

.O000D000000D0O00OO00DDOO00DLDO00DOoODDOOo0DOoOoDO

9.0000000000DO0O0DO0O0DO0ODOOOO0DOO0ODOOOn

10.0000000000000D0000DOO00DO0d

11. 00000 index-reuse-variable-ist 0 000000000000 O0O00OOOO
ooo

12.0000

gobodboooobobooboobobooboobuooboooobooboooboobon
gobooboobobuoobooooboon

goboooboobooobobobobooboboobobooooooobooooo
gobodboooobooboooboobooobuoobboobuoobbooobg

gobobooboboboboos,edbboboooobobobobobobonoo
goboobogobobooob yobbooboobboo

gogoboobog ogs 6, 700000000 DODO0ODLOODOOODOODOO
gobooboooboobooobooboooooon

4.7.3 OO

¢ INDEX REUSEOOODOOOODODODOOODOOOFORALLODOOODODODOOOODO
oooood

e index-reuse-variable-list 1 000 0000000000000 0O0ODOOODOOOOOO
0000000000000 0D000000000000000000INDEX_REUSE
JdoooOoDboOOOODDOO FORALLOOOODODOOODDOOODDDOOODO
000D00ooDooooooooo
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474 00O

gogd

'HPF$ DISTRIBUTE A(BLOCK)
LFLAG=.FALSE.
DO ITIME=1,IT J0O0OOO0OOOOO0

'HPFJ  INDEX_REUSE (LFLAG) A
'HPF$  INDEPENDENT, NEW(IDX,IDX2)
DO I=1,N
IDX = IBANK(I)
IDX2 = IBANK2(I)
B(I) = A(IDX) + C(I)
IF (D(I).LT.C(I)) THEN ! 000000000 O0O0O0O0OOOOOO
D(I) = A(IDX2)
END IF
END DO

IF (00OOODODOO0O0O) THEN
(COoooooogoo)

LFLAG=.FALSE. ' J000000oooobooooooobon
ELSE IF
LFLAG=.TRUE. ' goonoo
END IF
END DO

INDEX REUSEOODOOOOOLFLAGODOOOOOOmMDO IDODOOO0O0OOOIFO
0000000000000 00000O0000000000 AOOO0 IbXO IDX2000
goobooboobbooboobobooobuoobbooobooobo

0O0000DOOooONODOODOOOOODODOOOO0ODOOODOOODODOODOOODODOO
00000000000 0000OD00 A00DDO0ODOO0ODODOOO0OO0O0DODOOOOAO
gobooboobooooboon
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50 HPF2000000000000O0

HPF/JAOO HPF200OOO0O0O0O0D0OO0O0O00O0O0OO0OO0DOO0OOOOOOOOOOO

e J0DO0ODOODDOODOODOOODOODODOODOODOODODO
o HPF200U00D0OUODOUODLOODODODOLOOUODOUODULOUOLDObLDDUObLDbDOUOOD
gobooboooobooboooboobon

0000000000000 1000000000 HPF/JJAOOOOOOODOOOOOO
gopoooboogn

5.1 HPF2.0000000
HPF/JAOOOHPF20000000000000000O

eJDUOODDOODOODLDDOO
HPF/JAOOODUOUOODOUOODOODODODO0O0O0O0O0DO0O0O0OD0O0OO0OHPF20000000
gossgbogooooobobooboboobuooboobooboobobobobo
goboobooobuooboooboon

e DOODOODOO
HPF/JAOOOOOOODOOOOODOOODOUDODOOOHPF20000000008900
ggboboobboobbooobuoooboobobboobooobboooobobod
goobooboogoo

gogooboo bbooooobobooboobboobooobooobLbooo
gboboooboobooboobbooboobooooUoOUUUbDUORPRF20
ggooRgsinbDsypppoooobobuooobooobobooobbooobo
goo
oboobooboobooboboobobobobboOon Fortran 900
goboobooooboobooboobobooobobboooobooboon
gobbooopobboobbboooboboooobbooobboooobo
gobooboobboobooboooboobboooba
O000000O0O0OHPF/JAODDODDOOOODOOOODOOOOODOODOOOOOOO
gopbodboooboboobooobooboonbobo

o INDIRECTOOOO

HPF/JAOOOOOOOO INDIRECTOOOODOODOOODUOOOOHPF2000000
0008100000 HSI0OOOODOOINDIRECTODODOODOOOODODOOOODOO
0000000 INDIRECTOODOOODODOOOOODOOODOOOODOO
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OO00000O0INDIRECTOOOOOOODOOOODOODOODOOOOOOO0ODOO
ooooooooooooo0ooo0oooooooooooobooboobobooooo
ooooooooooooOoOoboOoO0oOoooooobOoOoO0O0oooobooO0onoo
ooooooooo

00000000 INDIRECTOOOOODOOOOOOO Oinspector/executor O O
Oo0O00o0obOoooOoO00oooO0o0oooODO000OD0000O00000OINDIRECT
Ooooooooooooooooooooo
O00D0O0O0OOO0OUOHPF/JAOODOOOOOOOINDIRECTOOOOOOOOO
ooooooooo

¢ RANGEDODOD
HPF/JAOOORANGEOUOUOOOOOOOOOHPF2000000000R8.11000
000000000000 0000O0000 RANGEOODOODOOOODOOOODO
googond

0000000 RANGEOODOOODOODOOODOOODO INDIRECTDODO
0000000000000 000D0ODO0INDIRECTODOOODODODOOODO
goboobooboboobooobooboonobo
O0O0OO0OINDIRECTOOOOOOHPF/JAOODODODOODODOODOOODOOOOOO
RANGEODODOODODOOOOOOOOODDOORANGEOOODDOOOODD
googond

OOOINDIRECTOOODOOODOOODO RANGEOOOODODOOOOODODOO
gbooooboooboobbooboobooooboo

¢ HPF_GLOBAL, Fortran LOCALODOOOODOO
HPF/JA OO 0OHPF_GLOBAL, Fortran LOCAL 0000000000 O0OOOO
HPF20000000000 110000000 HPF_GLOBALDO Fortran LOCAL OO
ooooooooooooo

gogoboboobooboobooboooboboboboobobooboboo
000 Fortran. LOCALOODOO HPFOOODOO HPF.GLOBALODODOOOO
gobooboogoo

o CYCLICODUODODOOODDODODODOO
HPF/JAOODOOOOO CYCLICOODOODOODODODODOOODOO0ODOD0O0O0O000O0oooo
gobodoboooobooonoo

(w4 wp) X |s] <mx(p—1)

goog

wp QOQoogoo

w, JO0O0O0O0O0OO

s googoooobooobooobo
gobodoboooboobooobooboo

p QOUOO0O0OOO0OD0OOO
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obD0sOmbOpO00nooonoboOoonooonobooboonobg
OO0 SHAbDOWOOOODDOOOOOODOO

gooboob obboooboboboboob11ooboboooobuoobobo
gobooboobboobo430b0o0boonon

e JODOODO
HPF/JAOOUOHPFOOOOODOODOODOODODOODDODODODOOODODODODODOOOOHPE2.0
goboobooowboobooboboooobuobbobuooboobobobo
goboobooooboobooooon

ooboobob boobobobgPFOODOOODOOUODODODOODUOODOO
gobooboobbooboobooobuooboobboobooboo

5.2 HPF2.0000000
HPF/JAOOOHPF20000000000000000O

¢« DYNAMICOODOOODODOOOOODD
HPF/JAOODOOOOOODODOOODODOOOO DYNAMICOOOOODODODOOOOOO
ggobooobooobooobuooobooobboobooobboooobod
goo

oobobobHPF200000D00D0O0OLOSs0DO01D0DO 2000000000
000000000000 0DO0O00000000O0RANGEODOOODOOODOODO
goboobogbbooboobooomooboboooboobobooboooo
gogbooboooboobbooboooboboooboooboobboooobod
ggoboooboobobooobboobooobboobooobboooobod
gooboboob gpPr20000 4200000000000

0000000 HPF2000000000000O00 DYNAMICODDOOOOOO
gobodbooooobobooobuoobooboobboooobooboon
goboobooboobooobuoooooboobooboobboooooboo
gobooboooobooboobuoobooboobuooboooooboon
gooond

PROGRAM EX1
REAL A(10),B(10)

'HPF$ DYNAMIC A,B

IHPF$ ALIGN A(I) WITH B(I)

'HPF$ DISTRIBUTE B(BLOCK)

CALL SUB(B)

END
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050 HPFR20000000D00ODODO

SUBROUTINE SUB(B)
REAL B(10)

IHPF$ DYNAMIC B

'HPF$ DISTRIBUTE B(BLOCK)

'HPF$ REDISTRIBUTE B(CYCLIC)

RETURN
END

00000000 SUBOOOO BO BLOCKOO CYCLICOOOODOOOO
000000000000 000O0oooooooooBOOODOODODOOOADO
ooocCcYycLicoooooooooooooooooooooooooo

00000000000 00000DbO0O0 AOOQOO0ODDODOOOODOOOO

PROGRAM EX2
REAL A(10),B(10)

'HPF$ DYNAMIC A,B

IHPF$ ALIGN A(I) WITH B(I)

'HPF$ DISTRIBUTE B(BLOCK)

CALL SUB(A)
END

SUBROUTINE SUB(A)
REAL A(10)

IHPF$ DYNAMIC A

'HPF$ DISTRIBUTE A(BLOCK)

'HPF$ REDISTRIBUTE A(CYCLIC)

RETURN
END

oO0ooOo cYycLiICoooooooooooooooooooono AOBODO
gobooboobooobooboon
gobooboobobooooobuooboobooboooboboboobobo
gobodobooooboobooobooboo

gooboboboboob gpr2o00b0b0obbOb0O0OU0ObObOOOObOOOOO
000000000000000000000000HPF/JAODDODOOODOOO
DYNAMICOODODOOOOODDOOOODODOOOOOODODOOOOOODODOO
goboobooobooon
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e 0000000 NEW, REDUCTION OO
HPF/JAOOOODOOOOOOO NEW, REDUCTIONOOUOOOOHPF2.000000
goos10004000000 10000000000 0O0OO
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0000000 DO0O00400000000NEWDODODO REDUCTIONODDODO
goboboobobooboboooboboboooboboobobooobobobon
FortranDOODOOOOOOODOOOODOOODOOODODOODOOOODOODOOO
goooobobooooooobooooboboooooobobooooonogon
0000000000000 0ODO0000000ooo NEWODOO REDUCTION
gobodobooobooboooboobooon
gboboboboboboooboooobobo NEWODODOUODODOoDbUoDbooo
gobodoboooooobbooobobbooboobbobooboboooon
gboboboboboboobooboboboobouo NEWOUODOOOUOoOoo
gooooo

O0O0D00O00O0O0OHPF/JAODODODOODOOOO NEWOREDUCTION OO O
gopboobooooboo



OO0 A O000

00000000 HPF/JAODOOOOOOOOOOODOOOOOODODOOO

A2 0O0O0O0O0DOO

A22 0O0O0OOOO
J201  hpfja-directive-line

J202  hpfja-directive-origin

J203  specification-directive-ja

J204  executable-directive-ja

1s

is

or
or
1s

or
or
or
or
or
or
or
or
or

or

is

or
or
or
or
or
or
or
or

or

hpfja-directive-origin hpf-directive

'HPFJ
CHPFJ
*HPF J

processors-directive
subset-directive
align-directive
distribute-directive
inherit-directive
template-directive
combined-directive
sequence-directive
dynamic-directive
shadow-directive

asyncid-directive

independent-directive-ja
realign-directive-ja
redistribute-directive-ja
on-directive
resident-directive
asynchronous-directive
asyncwait-directive
reflect-directive
local-directive

index-reuse-directive
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A3.

J205

0000000000 HPF/JADDO

executable-construct-ja is
or
or
or
or
or
or
or
or

or

61

action-stmt
case-constiruct
do-construct
if-construct
where-construct
on-construct
resident-construct
task-region-construct
asynchronous-construct

local-construct

A3 000000O0OOOO HPF/JADO

A.3.1

J301

J302

J303

J304

J305

J306
J307

goo0d:

REDUCTIONOOOOO
independent-directive-ja is
reduction-clause-ja is
reduction-kind is

or
or
reduction-operator is
or
or
or
or
or
mazmin-kind is
or
or
or
reduction-spec is
location-variable is

INDEPENDENT [, new-clause ]

[, reduction-clause-ja-list ]

REDUCTION

( [reduction-kind :] reduction-spec-list )

reduction-operator
reduction-function

maxmin-kind

+
*

.AND.
.0R.
LEQV.
.NEQV.

FIRSTMAX
FIRSTMIN
LASTMAX
LASTMIN

reduction-variable | / location-variable-list / ]

scalar-variable-name

reduction-kind O maxmin-kind 0 0 O O O O reduction-spec O location-variable-list O
0000000000 dreduction-kindd mazmin-kind 0000000003 reduction-
kindD 0O 0OD0O0OOOOAOreduction-spec 0 location-variable-ist 0 000000000
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O0: reduction-kindd mazmin-kind O 0 0 0O 0O O reduction-spec 0 O reduction-variable O 1
scalar-variable-name 00 00000000 2

O00: reduction-variable 0000000000000 reduction-kindD 0000000000 .
O0o0ooooooooo 5

LAND., .OR., .EQV., NEQV.OODOOOODOO
IAND, IOR, IECROUOODOODOOO 8
+, xJ000000O00 °

10

MAX, MIN, FIRSTMAX, FIRSTMIN, LASTMAX, LASTMINUO U DOODODOOOOOOOO 1

12

O0: reduction-kind 0 0 0O reduction-clause D 00 000 O reduction-variable 0 0 0 0 O
00 HPF20000 5130000000000000000000O0O0O0G0O0O0G0O0
(reduction-kind 0 0 O reduction-clause 0 O 00 0O 00O reduction-variable D 0000 15
O000o00ooooooooon) 16

17

O0: reduction-variable J O O location-variable D0 0000000000 independent- 15
directive D00 000000000O OO independent-directive 0 00000000 do-  1°
stmit0 forall-stmt 0 0 0O forall-construct 0000 (0DO0DO0O0D0ODODODOOOOO 2
00)0 new-clause 0 0 O reduction-clause 0000000000 “

13

22

23

A4 0O0000OODOO HPF/JADD 24

25
A41 O0OO0OOOOO 26
J401  asyncid-directive is ASYNCID async-id-list z:
J402  async-id is async-id-name 29

30

O0: SAVEO combined-directive D 0000 0O0O0O0O0ODO ASYNCIDOOOOOODODODODOOQg 2t

32

J403  asynchronous-directive is ASYNCHRONQUS asynchronous-stuff a2

34
J404  asynchronous-stuff is ([ ID = | async-id ) [, nobuffer-clause | a5
J405  asynchronous-construct is e

37
hpfja-directive-origin block‘-asynchronous-dz’rectgzgje
block -
hpfja-directive-origin end-asynchronous-directiyg

J406  block-asynchronous-directive  is ASYNCHRONOUS asynchronous-stuff BEGIN H

42

J407  end-asynchronous-directive is END ASYNCHRONOUS 13

44
J408  asyncwait-directive is ASYNCWAIT ( [ID =] async-id ) .
J409  nobuffer-clause is NOBUFFER 46

47

J410  redistribute-directive-ja is [ async-prefiz | redistribute-directive "
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A4, DODODDOOOOOO HPF/JAODO 63

JA11  realign-directive-ja is [ async-prefiz | realign-directive

J412  async-prefix is ASYNC ( [ ID = ] async-id )

A.4.2 SHADOwWOOOOOO

J413  shadow-spec-ja is  width
or low-width : high-width
or full-width

JA14  full-width is *

O0: shadow-spec-ja-list 0 0 0 0O O shadow-target D 00000000000 O0O0DO0DO0O

O00: shadow-spec-ja0 00 fulllwidth OO D DO0000000000O full-widthdO DO OO
ooooooooo

A.4.4 REFLECTOOO
JA15  reflect-directive is [ async-prefiz | REFLECT reflect-object-list

J416  reflect-object is object-name

O0: reflect-object 000000000000 DO0DOO00OOO0ODOOODODOODOOOODOO
gobooboooobooooo

A45 ONUOOOOHOMEOODOO

JA1T  home-ja is HOME ( wvariable )
or HOME ( template-elmt )
or EXT_HOME ( wvariable [, shadow-attr-stuff ] )

or ( processors-elmt )

O 0: EXTHOME OO shadow-attr-stuff 00 000 O shadow-spec-list O 0 O O O variable O
Oooooooooooooooooooooon

O0: EXTHOME OO shadow-attr-stuff 0000000000000 O0O0O0OOOOCOOOO
variable 0000000000000 O00ODOOOODOO0ODOOODODOOOOOODO

O00: shadow-attr-stuff 0 0 0O shadow-spec-ja O O fullwidth(0O0 D00 0)0000000O
oon



64 OO00A O0OO0OO

A.4.6 LOCALOO LOCALOOO 1
J418  on-stuff-ja is  home-ja [, on-optional-clause-list | z
J419  on-optional-clause is  resident-clause 4

or local-clause

or new-clause

J420  local-clause is LOCAL local-stuff 8
J421  local-stuff is [ C local-object-list ) ] 190
J422  local-directive is LOCAL local-stuff 1
12

J423  local-construct is 1
hpfia-directive-origin block-local-directive 14

block 15

hpfja-directive-origin end-local-directive 16

17

J424  block-local-directive is LOCAL local-stuff BEGIN 18
J425  end-local-directive is END LOCAL 1
20

J426  local-object is object 21
22

A47 O0O0OO0OOOOOOOO »
24

J427 index-reuse-directive is INDEX_REUSE [ ( scalar-logical-expr ) ] 25
index-reuse-variable-list 26

27
J428  index-reuse-variable is array-variable-name "
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
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o0 B O00o0Ooon

00000000000000000000000000JODO0O00000000 HPEF/JA
0000000000000 0DOO00O0DO00000 ADODODOOODOOHOODOOODO
0000 High Performance Fortran 000000000000 0O0OROOOOCODOOOOO
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