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ABSTRACT
In this paper we propose an algorithm which performs data partitioning and loop distribution on
the data partitioning graph, which is an intermediate representation for parallelizing compilers.
- Loop distribution algorithms used in common partitions and parallelizes loop nests as much as
possible. However, excessive partitioning and parallelizing of loop nests cause poor results in terms
of execution time due to communication overheads on distributed memory parallel computers whose

inter-processor communication is high. The proposed algorithm partitions and parallelizes loop
nests reasonably with communication overheads consideration.



1 @FU®IC

V=774 AN Ea—a 1], HENEES
b/ <7 b ML RS2 BWT, BRV—T &
AL ERBEON—TAALILFEL, 20 biEF]
FAT RNV =T R AP £ BFUET 52 E1cX Y,
V=T 3R b OFEATHEMOERE % 0BV — T B
&f%é.t#L&ﬁ%.%m%*kaﬁBné
=T 2 A T B HAT ) RS L TES
T A5G, EEMBEICZoTWwAT Ok vy A€
NHEVINADAY —FigEZEZ L, V-7
AR ESE LIREREL DT Oy FIEEIC L
D BFN—T AR+ OFITREIERE NS C LAt
EZ 605, BRUCV—T AL 2 0H L E,
L ADERIB LNV —T R A DEFULT &
o LTH, ETEHOEMRICIIO RS RV, &
AT ) REHIRHER LT O R o LEE R IR
THDIIE, T— 5 D@L LrEERE IS TE
ETHD, V=T RAIDPED L ICHESNED,
DEOERBONBEL DN —T 3R b ABREST
ENDHWFIFATENBICELY, Ok TR
BOERENORENTEIRBFRE2-TL A, L
EHoT, V—=FFAAMIEa—TarbF—%
O FIEREOMRI, L TERICHRR S 5 HE
Tide L, FBHCERRSNAREMETH . £
TARETIE, AR TT TIIRRL TV BT — 45
#2577 (DPG: Data Partitioning Graph) T
F—FHERIA N R ERBO LT, V=TT 1AM
Ya—3a i bUWicy — ¥ EEeE 4 R4S
FLNIT) XL ERETS.

2 IW—TF4XFNYE21—-3>

W—TFF4AN 2~ avii, Sroniziv—
TAR b BENEFMRBEHEON—T F A PR
3oL, 20 bHWETTRERN-T 3 A%
WL T BN —TEREEN VL OTH S, H1L
DODV—TRAMIN=TF 1A I a—Yar®
BRALAY2, M1TIORT. BRV—TDHD5
LABNV—TRRA b DA, DOALL V—712%#
ENTWVBZEIZHEH SRV,

W—=FF 1AMV Ea—2a ViRV —T R R
DT — ¥ &S5 7 (DDG: Data Dependence
Graph) * FRERHL LTHWA, 4, R V-7
AAPNDDDG HG=(V,E) L LTRENBID
¥, fHL, VIR 7 #RTHiIAOES, Eid
YAIMDT— 3 EE A RTHOBETHS, LT
BN —FTF 1 AP Vo= a DT NT
N XA ERT.

1. G DMEREERT 2 RINT B, K4 DSBS
BT oHE0BEE: S (1<i<p) LT5.

2. ;HLVWYF7G=(V,E) 2T 5. VidGD
BHRERGES E BRT DERORE, ThbD
V={S1<i<p} THB. £/, GIIBNT
R BUGEREHGY Sy, S, IS ENEIES, BA
VBT HEAFAET HRHIRY, GOHiIE S, D
5 S, NI 4 (4, S,) ERITB. Tabb,
E = {(Su, Sv)|(Vu,v0) € B,vy € Su,vy €Sy
f@ﬁ S.)I( ) ‘ }

// Originnl

DO I=I, §
DO I=1, M

¢(I,)) = A(T,I)*B(I,])

ACTH1,3+1) = ©(T,J=2)/2 + C(I-1,3)#3

D(I,3} = D(I-1,7°1) + 1

B(I,J+4) = D(I,J) - 1

EndD0

EndDO
// atter Loop Distribution
DO I=1, N

DO J=1, M
D(I,J7) = D(I-1,J-1)+1
EndDO

EndDO :
DOALL I=1, ¥
DOALL J=1, M
B(I,7+4} = p(1,7) - 1
EndDOALL ‘
EndDOALL -
DO I=1, N
DO J=1, M
ch,J) = A(I,1)*B(I,]
A(I+1,3+1) = ¢(I,J-2)
EndD0
EndDO

)
/2 + C(I-1,7)*3
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