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3.1 HREFEBNERIER

ROV E M TFERBREHTITIE, HP 12,02, lnyun R FREG =y,
1,).
DO I1={1,ul

DO I=12d) »u2()
DO I, =inldy,o s da ) sun(lyy o dn 1)
:(g(]))=fun(A(f(I)))
ENDD&
;;IDDO
ENDDO
BN 3. 1. dERR B LS E A TR AT iR R XA CR 2H
BRI A BME S, (G p) ECR M E MUY ALTENL p PATIEN B .CR={G,pIELS
(LOYPS|dist » c;.(G)=p]}.
M dist=(p,, -, 0.) B HTA p; #% BLOCK & F¥at,CR K TRMAEAZERARN B
& IEQCRG.p)= )
[vnum (j)/ pmum(§)7 % p,<<PR(c(£))<Tvnum(j) /pnum () 1% (p;+1) (=1,...,m)
Llyaeow s st =, (6o o008, (=100 ,m)
ﬁﬁP 1= (il 1.'" ) aPRj :‘fﬂﬂﬁ?@ﬁ:PR,(xl 3t ) = p= (P1 [ 9}5,,,)
HTHRISREE LB AER BIRBAERXA TEQer () EFH—Tm
+n 2GR FAE R IR (D1 Posirs ) I FRIF ARSI H 2 8K R CR BRI TR

FEE, HHSNEH m B p BIRATHRELENS, AEN» B BRATRE RS
HHL P B BT EN. XA ABRSWIT

IF (py. ge. ip1) L AND. (py.le. upl) . AND.
(po.oge. Ip2(p) ) . AND. (pa.le. up2(py) 3 . AND.

(Pos ge. Lpm(prsrey pmoi) ) AND. (pn.le. upm(p1,orspm—) 3 THEN
DO 4 =L1(p) yuil(p)
DO 1;=420p i) ui2(p 1)

DO iy =l iyt adacyds winpy f1y0 i)
ENDDO
ENDDO
ENDDO
ENDIF

BN 3.2 BIAMER DR Bl TR HEY XA RMES . (e, p) € DR B HLHK
HARNTEE AN BAEN p 5,8 DR={(a,p)EDS(A) XPS |dist - ds(a}=p}.

BN 3. 3. B A K2 RSB FRIIN diodisty T dysdisty MREBF PR —
BB AN L FIRENE 2R MEXERMNBBEEE MMSPSXPSXDS(A),
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F-Ps s prra) € MM 4 H AU EYL p. T BHE A) Ri%F o

FH 3 1. MM={{(p,,p,,a) EPSXPSXDS(A) |dist; * d,(a)=p,,dist, * d.(a)=p,,
AP '

e F B C(por o) Y FMUE AR R4 S0 A S 1R TT LA AR B3 B R X ARFD, T 5 B m)
B(p, pooa) WFBFE#A SR EH S 0 7] LA R B B A,

EX S 4 MF--HBERENEIE AU, B X EREEFE RMEPS XISW)
X PSXIS(LYXDS(AY y (postorpratra) CRM B A{UYALEMN p. FTEEEM L PREEH
EHFHE A TLEI 2 PHTER . WIHFREUGE)=a).

B 3. 2. RM={(p,sis prrir1a) E PSXIS(L) X PSXIS(L) X DS(A) |G, p, ) ECR ,a
=1(,)(a,p,) EDR, p,FEp, i, =1,}.

B BCporicr proin ) TR P IEERSE RM TR RHEE AR REN D, 1%
BB P, oi,s pooioa) I SUT P REEE S B RM MW A BIE BB, 25t AT
PUE X E#EfES, H B e AR A2 5 ) AR E fF A

{5 B 1B 35 43 8 (Loop Spliting) FE:#H B, AL EABMNEBEIRBEAHE
—BRED T RRNE EER.

3.2 HiERH

< EEHALRT AN 2 A SRR O TR0 K R AR B . b R 2 T B S B AT
Wb R EFER A BA T ERIMTMFEPEDERRES AR . HERE. £H
(Multicasting) B | #B F S M AR TR —E%& BRHAN S — FHEHEKHEEKNE
KiI B SR B ERIRT AR — B BEEER AR &P EDHEDRK,
B R BRI A E R SRR RGN ER, BRCEILTN. E1F
PRI B A9 Bk S By ik WSCmRl 2.
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B T R ECHEF SRR T3 k. BRAITE RWR T XERIRE
B 1 2 ) AN 4 T AR AR IR SR R AR O S R ECRG 4 i O FCB BT S B BB S A Ktk
B, B8 T“DOALL #5511 A M 078 A e A WS FHERE" MA . iR T —FiE R
Sy ARATRE IS R E SR AT BT R T ik RS MR R T —F B EEHE S
BRHEAR, BTHFEXENBERBHNET £ RRL S H Tk

Sadayappan % AR M T 434582 FATIRFR S BRI AR Tl 2 A s BT A 2
- EEMEFRE L AL THERF RN E 8 7 R K . Gupta Tl Banerjee Ff
BT EBHIRERABSOFE/TES ANET MM E T EERE S T — M0l
HERK - A AR ERTREAKATR T RN FTEER. A EPRARENIHT
REMBE A HE N G BAR B Rk e 8. B TR R SR EATR . HT
Xt AR Al BE R ICRAY. TERANTH T, B — B g R LRSS, F H
BHRRENMBR TR ESHASBETFRRARNBER, FFEE -DRES — 1 # R, H i a]
FBFFAHMRE RO FERATHFEAR, EATARUNBERE. IR FERNARETE
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5 Anderson Fl Lam By A8 b, RATE M 5 R B al ke ol e L HOE e B 4
THER T ETEERZAARATHE RN FE U R EER SN E R
B i TRATSH T 40 DOALL 55T T AR A% &8, iR DOALL B3R T B/
B BB A ALRMANI R 7SI 8RR LR F X8 MRERLT o E 5
H#t e THASERMEHEREOTE XE— R THE B e T —2 5
A ) T BE .

A S A LR MR S LA 1o TR BB (FOR A ES Rl i A il 77 sk 7ofift T RICE X
# Fortran D #{ #8789 24F RSD §#: U k PARADIGM™ ML F 45 8 S0 7 i AL H R
SRR BRIG  (ER AR AN GU b S — MR A0 F5 i 26 B, AT S M1 3K AL BAA R BT : (1)
FRALPHER A T AR (2 R B R AR B % 55 8] (3) B4R 3E BLOCK-CYCLIC 4378 Kl (4) 8
LREFHEHER O ERARRUT SRR RHF R R & WL T HRATR R
AT E#H -SRI
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AN INTEGRATED OPTIMIZATION SCHEME
IN PARALLELIZING COMPILERS

Sun Tong Li Sanli

(Department of Computer Science Tsinghua Untversity Beijing 100084)
Li Xiaoming

(Department of Computer Science and Engineer Harbin Institute of Technology Harbin  150001)

Abstract This paper presents a complete suit of systematic optimizing methods which
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may be used in parallelizing compilers for multicomputers or computer clusters. In the
compilation scheme, two strategy are adopted. One is trading off parallelism and commu-
nication cost angd the other is reducing and hiding communication overhead. Through ana-
lyzing the properties of data communication required for the program partition approach
based on affine functions, the authors find a method to exploit parallelism in serial pro-
grams satisfying the special requirements of distributed memery machines, In order to
minimize the total of data needing to be communicated, they invent a global optimization
program partition method based on solving linear equations. In order to optimize the orga-
nization of communication codes and generate more efficient node programs, they invent a
more practical method based on linear inequalities to perform communication optimization
and node programs generation.

Key words Parallelizing compiler, distributed memory, optimizing compiler, message

passing, task partition, SPMD.
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