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1, , . 1

Dol=1,n

Home(index:(1))=... :

...=Home(index(1+a))
End
Fig.1
1

L L I, READ i(iel)

* : 2000-09-14; : 2001-03-08
: (JS94.6.10W0703); ;
(99QD14043)
(1972 ), . : (1965 ),
(1943 ),
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WRITE; i ,UPEXPOSE; i

10 , , (independet) ,

2
(READ, NWRITE, = @) WRITE, \WRITE, = @), Vi, jel, i=]j. )

11
: MPI(message-passing interface) PVM(paralel virtual machine)
(pair-wise) . ,
, ; ,Pair-wise
, . , (value-based)
; (3] ;

UPEXPOSE, =@, Viel. )

) [2]l 1
WRITE, NUPEXPOSE, =@, Vi, jel, i#]j. ©)

’ ) [4
WRITE, NUPEXPOSE, =@, Vi,jel, i<j. (4)
. READ, WRITE,
( RW;) ( RO), (1)

—(vivj((READ, NWRITE, = @) WRITE, NWRITE, = @)
= 3i3j((READ, ﬂ\NRITE » )V (WRITE, NWRITE, = 2)
= 3i7j((Ro, URW)NWRITE, = @)v WRITE, \WRITE, # &) 5)
= 3i3j((RO, NWRITE, » @)v (Rw NWRITE, ;t@)v(\NRITE NWRITE, = @)
= 3igj((Ro, NWRITE, = @)V (( ERWUWRITE NWRITE, = 2))

= 3i3j((RO, NWRITE, # @)v (WRITE, N\WRITE, = &)).

© PEBREBRELDIGT  hups/www. jos. org. cn
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i, | i, READ; , RO, UPEXPOSE , RO, ¢
UPEXPOSE, « READ,,  (4) ;i WRITE, (1RO,
, (5) WRITE NRO, O i>j . 4 5
@ 0 : : . (5
: READ, UPEXPOSE,
(  sP) , sP WRITE, . READ, (5)
, RO, UPEXPOSE, .
I ). .
WRITE, NUPEXPOSE, =@, Vi,jel,i<]j, (6.1)
(WRITE, NWRITE, = @)v WRITE, NUPEXPOSE, = @), i, j kel iz jk>I. (6.2)
2.2
2
2.1
bt=10
Do 1=1,99{ L1 R
If (1I<bt) A(1)=2I .S A . .
Else A(l)=2-5 r Vi = j,index(i) = index(j) .
}
Do 1=1,99 { 12 ®
It BAWM)=.. ..t Vi < j,index(i) < index( j Vi < j,index(j) <index(i) .
- S5l " i < j,index(i) <index(j) or Vi< j,index(]j)<index(i)
} , 2 , 11 A A [1,bt]
Fig.2 [bt,99] , [1,99]
z A [1,99] .
Rs=(i <bt|A=2i ,1<i; <99,bt =10), Rr =(i, >bt| A=2i, -5,1<i, <99, bt =10).
: 4 Fourier-Motzkin
el _

RS Rr =(A=2i,1<i,<99,bt =10,i, <bt)N(A=2i -51<i <99, bt =10,i, > bt)
=(A=2i,1<i,<99,i,<10)N(A=2i, -51<i <99,i, >10)
=(A=2i,1<i;<10)N(A=2i, -5,10 <i, <99)
=.

12 , :
t1,t2 12
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reach
satisfiable .
() satisfiable(p, Lyy (index)) = true.
PEPreach
K p. )
ArrayPropertyChech(){

0 ;Current ;L ;
Traverse the IR in backward order;
Case node-type{

Def-point:
If (reach program head) return (false);
0'-0;

For (each possible pair (K, p) in Def-point){
/* K is sub-region of index array which own property p */
For (every we Q2 ){ /* @ isone path reach Use-point */
KK~ K’ foral (K',pYew;
If (Ln (K-KK)=0) { /* index array now has not any property in Ln (K-KK) */
oo (Ln (K-KK),p);
KK<KK K;
o' — Reduce(w);
If (' has not satisfied property)
return (false);
}
If (L-KK#0) 2' - 2" {w'};
1}
Q0
If (£2=0) return (true);
Function-Header:
For (each function caller; which call Current in call-graph)
Pred; — ArrayPropertyChech(caller;,entry;,«2);
Return (n Pred));

© rhiEpk
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22

a):{<Klvpl>1<K2‘p2>7'"7<Kn1pn>} )

0.
( , : )
W
) Ry
[1:n],curit
) W.

.reduce
(K,p)
((Kp)(K1,p0)s - ((K, P (K P))
) (K.p) o

, (profile)
23 inspector-executor

parallel  privatize
Cpin

© PEEREBEAD

(6.1)

http:/ www. jos. org. cn



1183

; (6.2) parallel  false, .
, Privatize parallel true, ; parallel  true
Privatize false,
W[ J:int=0 Ri[ J:int=0;
Cpin:boolean=flase Privatize:boolean=false
Parallel:boolean=true
Read : Write:
If(W|[II]_>0){ If (7 Privatize){
If (curit<W[HT){ If (Wi[I1]=curit){
Palrallel ~false If (WI[11]0){
Exit the test Privatize  true
} Else{
} Else{ If (R[11]>0)
If (Re[11]=0) If (Re[11]<curit){
Re[I1] ~ curit Privatize — true
Cpin true;
g
WI[II] < curit
}
WI[I1] < curit
Fig.3 Additional judgement in runtime test
3
Lj,Lk .CUritj Lj . L Vv|k
Rf L WoR

RI[II] otherwise

Rfj[”]_{curit'

L
L . RELW
W' .
Rf R : ,
| Lj
privatize  true RS[I1]
,FORTRAN
m<n)! I—m 1]
R 1

if RI[I1]=0, Rfk[n]qto,vvl"[ll]:o’ le[”]:{cuuritj

if W] <curit!, Wi[II]=0
W/![1I] otherwise '

RE WK :
S RI[1]
RI[IN1=0,RIIT>0 WIII]=0 Ly
Lk
) (reshape)
(Lh-Lm,m n
L,Lo<L<Lp
Ry
, (1)

© PEEREBEAD
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Ry ,
23
inspector
(SMP)
Inspector :
1 (collection phase):
2.2
Ro Woo Ry
. 0
2 (decision phase):

tes
te,i NSpector-executor
) n,
k tp
I >>mrk.  4(a) 4(b)
a=l \(m*k),
, ta

, inspector-executor . ,

inspector-executor

ta, ,
t tottgtte.
m! 1
(Bkm+6m(n—1)+l )/n. , ,

4 8

© PEEREBEAD
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, .Inspector

4 7
yo— 6
3 ﬁ — > —
2 — g e -
/ e
1 —g 2
1 o
0 1 1 1 1 1 I 0 L L L L L §
2 5 10 20 30 40 2 5 10 20 30 40
(€ (b)
Fig.4 Speedup of paralel loop with runtime test
4
: . (4) ;
L [7]' 1
24
Rauchwerger B9 Moon  ELPD(extended-LPD) 2
LPD(lazy privatizing doall test) .ELPD
: ® 6
, (4 ,
. 2.1 (6) , 3
[3] ,
,  Moon ’ , 50
11 , , i RW s’ sP.LPD
Se S HELPD 5, rROUS, UPEXPOSE,
RO, , , Sq
(%) , RW,
) , , (6.1)
3 1, .

,SPNT(speculative parallelization with new technology) [

,SPNT
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Automatic Parallelism Detection for One Kind of Irregular Problems'
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Abstract: Traditional data dependence analysis focuses on affine subscript, which is not applicable to detect
parallelism in irregular problem. In this paper, two analysis techniques for subscripted subscripts are presented. One
takes the property of indirect array into accounts, the other uses runtime test based on the strict array privatization
definition. Comparison between the existing methods and the new techniquesis also given.

Key words: parallelism detection; irregular; array privatization; runtime test
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