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The Procedure Transformation of Restructured Program

for Higher Performance

Worl-Bong Song*

ABSTRACT

For the improvement in ability of processing speed, the parallel processing system should be considered not only the
elements of hardware but also the elements of software. Exactly the capability of parallel computer is impossible without
software technic for detection the parallelism. In this paper, Using the restructured sequential loop, The procedure
transformation method for the advanced performance is proposed. This is a procedure for the automatic conversion of a
sequential loop into a nested DOALL loops at the compile time. For this, the source program of Parafrase I parallel
compiler is analyzed and through this existing Parafrase parallel compiler, a improved procedure transformation method to
parallel processing effectively in the nested loop is implemented. This proposed parallel scheme is certificated to obtain a

more parallelism effect in the reiterative sentence.

Key words : procedure transformation, restructured program, parallelism, DOALL loop

* A gt A E 33 (Kwbsong@incheon.ac kr)
- M 1 MAKFirst Author) : £8€& - WAIXXHCorrespond Author) : S &
- H$Y(20133 3 & 4Y), SHL(1XE 2013 H 38 20Y), AL (2013 1 3 & 26Y)



wBUIARN R e doGE Al 8 A Al 2 3 20139 49

. M E He 229 723 22 T )3 AlojzEEA
JAZEEENE ENE TE 849,101 +3 3
tgol WE A7 g0 & AzE YelA 45 uA4EY o]E EYE ATz 219 4% A
AZAEol ¥ FE T2 IS A HE A TE S Z2AA HE WS A st A} gt o
7S 7 e Y Ax"lEo] ST 1 43 Was Agdeys Ag" HE AR T2
U B O B ZEAANE A2F Rabehe of wpet HE £ F2U 18T AFge] b27] W&
AR RZE A2 A o Attdt & vl o HE AU E Ao TN ZZ T o] 24
AR X3t meba WBAE A2 delA A (portability) & ¥ 4= 9low], T2 Ievi7} §E =
£=29 SHstE Hdty] Hel A= st=gof #at ohy 238 gAl 3 T2 FHFES FOo2A
gt AZESo1HQ 94 0] § 1 Hojof g ZEIYgH Y FEEE
5 BEAFEHY 59L& 24S A} AZ
EdoY 59 glole E7hssit ol @ a7 &
FoIA WRES123]8 At 7145 WEL I, 0|2
TE AAste 71670 TAE st} ol
AZEAAQ 8A4E2 7|EY ZE2OHY S H SEXAS JI =M= T
COE Aow BRBAGGL HEY HABAE o e AE BETE y
83 Ayde8le FE ZE2IY HHols
e e LR M B PR D PEL PR e T EE
R AN B 22 IR ARE RIAA yge o g 24, AR o Y A WG T
B AT AAS Fold WEAH A2RA T2 o une 529 g A8 A B9 Gy AuE
E olsfsty HEA T B3 AE A A& ARo] ¢ BRI AR 52 B4 g1 e A4 42 8
Slokshe § 22IG ALA] AER I D nge 2w e WY 2az AT 244 WA 1
o ek e ZRIUE AFHOR BIAAL g uae 2ys o) 2B Mg oz ¥y 22y
bsdt ddE WS Fe wWEs #A5dd
(parallelizing compiler) 7% o] 7} & 4 2} o] v 7}
- . DIM A(5:N1,3:N2)
T34l Polgn & 5 ok A2 Wt 7 DIM BT 4N
By AT WAA w3 FA o WY T2 7 do 100 i = 5, N1
A HTE, 3 ™ 22 (shared memory) B4 9] do 10037 E(Ziij) - B(-3, j-5)
g AFHAA 83 WE F2 Aol HE A4 BG,j) = AG-2, j-4)
o 34 FH 02 S95o] 9k, 7 A3 linoist) g e
9] Parafrase I, II[7] Ricetl¥¢ PFC, IBM9 2y zaaw of
PTRAN, Kuck and Association®] KAP, Pacific Sierra Fig. 1. Sample program
9] VAST, Bonn ©8t9] SUPERB, Stanforddj3he]
SUIF, Illinoist 82 Polaris[8] 5] 1t} S SR ZE WPl £YHT <OY 1>9 4
£ =F A= llinoist 82 Parafrase I B 23} A7 A B} Ao EE o] £ AR FE5G S 2
Andee A FCE BAstn WA g Aol m ol B AFEHAA AR FPAZD 7} §l

- 72 -



AL ADE Y3 AF=xs z2ade A% Wt

Jg 2 1 19 5555 R

Fig. 2. Flow dependence diagram of Fig. 1.
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Table 6. Directory position & File name of Path

A= ole | SAeE dase9 99 ol%
builddep src/misc/control/interface.c
callgraph src/analyses/call_graph/callgraph.c
codegen src/misc/control/interface.c
src/transformations/constant_pro
constant .
pagation/constant.c
src/transformations/dead_code_el
deadcode L
imination/dead_code.c
debug_symtab | src/misc/control/interface.c
dbhg cokbgen | src/misc/control/interface.c
depend src/misc/control/interface.c
distribute ;rc/tr-ansformatlonslloop_dlstrlbut
ion/distribute.c
donest src/misc/control/interface.c
dotodoall src/misc/control/interface.c
draw_flow src/misc/control/interface.c
draw_depend src/misc/control/interface.c
draw_call src/misc/control/interface.c
expand srcftransfrmations/inline_expansion/xpand.c
f2c src/transformations/Fortran_to_C
fixup src/lexers_and_parsers/common/fixup.c
gensad src/transformations/source_to_3_
address/gen3ad.c
hcodegen src/code_generators/Htgl/hcodegen.c

I, Parafrase 119 B3

Parafrase 19| 3 2~9] AP} 29 YA
o] EAete A EG 74 Y 29 AFS 5%
e T E AY RS AFHAY WEE EYE
<1¥ 1> 3 Parafrase [[p2fpp -p pass.dat
source.c : source.cehe Y& BE 3 st 2
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IMPLICIT NONE

REAL A(5:)N1,3:N2)

REAL B(5:N1,3:N2)

INTEGER 1, j

DO 100 i = 5N1
CDOALL 100 j = 3,N2

A@,j) = B4 - 3j - 5)
BGj) = AG - 2) - 4

100 CONTINUE

END

% 7. 2% 1ol thst Parafrase €™ Z=
Fig. 7. Parafrase |l Parallel code of Fig. 1
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Thold S ¥ 4 Ut &, ol A& A st

Z2a99 452 ANE Ak
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