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.Rauchwerger

Rauchwerger

(last assignment)

(D
3(4)
1
1.1
¢ ) C )

S1: DO i=1,n
S2: A[i]=2*A[i]
S3: ENDDO

(a) A loop without data
dependences

(2)

2(c)

RPD(reduction privatizing doall) /

W[1:8]=[1,3,2,3,7,5,6,12]
R[1:8]=[1,9,2,2,7,8,8,12]

)

(copy-in)

DPP(distributing partial parallell)

S1:Do i=1,8

S2:  A[W[i]]=...

S3: ...=A[RJi]]

S4: Enddo

Fig.1 An example of irregular programs
1
3(2)
«C )

S1: DO i=1,n/2
S2:  tmp=A[2*i]
S3:  A[2*i]=A[2*i-1]
S4:  A[2*i-1]=tmp
S5: ENDDO
(b) A loop which data dependences can be
removed by privatizing
(b)
Fig.2
2

;3)
3 :
2(a)
S1: DO i=2,n
S2: A[i=A[i]+A[i—1]
S3: ENDDO
(c) A loop with flow
dependences
©
2(b)
L A
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L A A
(1) ;2)
2 N 1
5 / , . DPP
1.2
1.
1.1. . N p, 0,1,...,p-1.
1.2. . P, [O<i<p),
vi,vjel,,vkel,,,, j<k
(0<i<p) i , i
i+1 .
1.3. . All:s], i Adl[1:5],Au[ 1:],(0<i<p),
i O<i<p), A[K](1<k<s)
(@ AviK] ;
) ALK , ArilK] ;
1.4, . A
(a) 3k 0<igp,i<kss,  fan(i-DIKIAAGLK] D) A ,
o [AIKL i-0,
Fau Lk = {fAW(i “DIKv A K, 0<i<p.
(b) ,
2. :
, 12 b [(0<i<p) i A
i,  A(0<i<p).
AvilK] s A[K]  ALK].
, ALK] A[K].
3 Avi s A
ga(i) A
9a(0)[KI=Ao[K],  Awo[K] ,
oo Jga(=DIKL, ALK .
QA(')[k]—{A‘[k]’ A, K] , 0<i<np
VK, fa (P=DIK]  ,AKl=ga(p-1 [K], ,AK]
1.3
M p . ,
2 . , ,
NOW
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(P-1

9a()

O(u+s/v).

O(u+na/v).

32M,

50%,

(3) . [ Ari[1:8],Awi[1:5],0<i<p,
5 5 A 5 hash
4) . A s ()
(5) . s |(0<|<p_1) fAW(i _1) s Ari 5
; fan() (i+1). 0 fan(0) ;
fan(P=1). (-1 , .
(6) . > > |(0<I<p_1) gA(I - 1) >
(i+1). 0 , 0,(0).
(7) . , 1
K, v, up
JS Ja
T(p.k,v,u,n,s,a) = O(na/(pk) + px (u+s/v+s/k))
na<s,
T(p.k,v,u,n,s,a) = O(na/(pk) + px (u+na/v+na/k)),
o(na/(pk)) - [ A, Avi
O(na/ p) ) O(na/(pk))
O(px(u+s/v+s/k) . f,G0-D (i-1) i
f,(i-1) A, os/k) . fu -1 A, f, (D) O(s/k) .
Max (px (U+S/V), pxs/k) . ha<s, fan( =1 (i-1) i
fa -1 A o(ma’ky . fa(i-1) A, f () O(na/k) .
Max(px(u+na/v), pxna/k) . O(px(u+na/v+na/k)).
: ,DPP
3
10M Ethernet 12 PC .PC Celeron466,
LINUX(RedHat6.2), PVM3 4. PERFECT BDNA
240 . 240 5 )5
R 6
, 240 1 539ms; 240 DPP ,
1. , 240 ,
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Table1l Results of parallel execution

1
Number of processors 2 4 6 8 10 12
Parallel execution time (ms) 1 648 858 596 461 376 340
Slowdown of test (ms) 795 412 280 210 171 148
Slowdownof test/Sequential execution time 0.52 0.27 0.18 0.14 0.11 0.096
Speedup 0.93 1.79 2.58 3.34 4.09 4.53
, , , / ,
4
b b b b
bl
s s DPP s
b b ; 9 b
bl
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Abstract: An algorithm is presented to solve the problem of run-time parallel loop identification based on
distributed system for the loops in irregular programs, from which inspective loops can be extracted. The
contributions are: (1) The algorithm is fully parallel and can be run on a distributed system; (2) Loops with copy-in
and last assignment attributes can be directly analyzed; (3) A method is given for a loop to parallel; (4) Some partial
parallel loop can also be parallelized. The theoretical analysis and experimental results show that in adequate
number of processors, if a loop is parallel, a good speedup can be obtained; if a loop is not parallel, the slowdown of
serial executing is small. A new method is given for exploiting more loop paralizations on the distributed system.
Key words:  distributed system; loop parallelization analysis; run-time parallel; inspective/executive model
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