7-3-7

Parafrase I & o] &3 ¥ Ay 44

(A Design of Parallel Compiler Using the Parafrase II)

%9 % (Worl-Bong Song)?

8 %

£ =8t Parafrase IE ol &% Ioe B85 ARLHE Ad. oJAL THFZ
A &€& HIAALAE FHriddsty WERE FEIE AZE JYPolnh. olF A
Parafrase I WE& FHsjdele ¢4 Z2a338S E‘-%ﬂ‘ﬁ_‘j] Parafrase I & o} &% A2
By Fodelg TS, obge £ Hode:s B 9 UPE T4 BAE e EE 34
of H&o] 7Hsstth

ABSTRACT
In this paper, a simple parallel compiler using of Parafrase Ilis presented. This is a
new general method the extracting parallelism in order to parallel processing effectively
in nested loop. For this, the source program of Parafrase II parallel compiler is
analyzed and implemented. Moreover, this method can be applicable where the
dependency relation is both uniform and non—uniform in distance.
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DIMENSION A(5:20,3:10)

DIMENSION B(5:20,3:10)
do 1200 i =5, 20
do 1200 j = 3, 10
AGj) = B(G-3, j-5)
B@j) = AG-2, j-4)
1200 continue
end

(28 1] €3 T3] 4
[Fig. 11 A example of sequential program

IMPLICIT NONE

REAL a(5:20,3:10)

REAL b(5:20,3:10)

INTEGER 1|, j

DO 1200 i = 5,20
CDOALL 1200 j = 3,10
a(i,j) = bi -~ 3,j - 5)
b(i,j) = a(i - 2,j - 4)
1200 CONTINUE
END

(18 2] &2 =238 WY 3=

[Fig. 2] The parallel code of sequential

program
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fixup

callgraph /dev/null

sumfcn —-d0 test.sumfcn
libsum —-d0 —imath test.libsum
param_alias test.param_alias
donest ~d0 test.donest
depend -d0 test.depend

flow test.flow

constant test.constant
induction —d000 -v test.induction
dotodoall —d0 test.dotodoall
codegen -dO test.out

(248 3] & 34y 9

[Fig. 3] A example of Pass file
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[Fig. 4] A execution order of major pass
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Donest called on another module

start is 5

stop is 20

step is 1

start is 3

stop is 10
step is 1

[2¥ 5] donest & 23 A}
[Fig. 5] A execution result of donest pass
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Doall called on another module

==== Do loop considered is ====

/* S_LOOP #DO 1200 i = 5,20

/* S_LLOOP «/DO 1200 j = 3,10

alillj] = bli - 31fj - 51

blill(j} = ali - 21 - 41

/* S_F_CONTINUE #//* S_C_CONTINUE #/continue;

1 : To blil{j] = ali - 21l - 41
flow Cause a vector loop is i [ dist is 2
loop is j [ dist is 4
2 : To alil{j] = bli - 3}[j - 51
flow Cause b vector loop is i [ dist is 3
loop is j [ dist is 5
Loop cannot be made parallel due to dependences 2
1
==== Do loop considered is ====
/+ S_LOOP /DO 1200 j = 3,10

alil{j] = bli - 31 - 51
blil(] = ali - 210} - 4}
/¢ S_F_CONTINUE #//* S_C_CONTINUE #/continue;
1: To blillj] = ali - 21[j ~ 41};
flow Cause a vector loop is i [ dist is 2
loop is i [ dist is 4
2 : To alillj] = bli - 31[j - 51;
flow Cause b vector loop is i [ dist is 3

loop is j [ dist is &
Loop can be made doall

[71¥ 6] dotodoall |2 A3 A}

[Fig. 61 A execution result of dotodoall pass
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L 2 DO 1..10 Ly : DOALL 1..10
L, : DO 1.5 L : DO 1.5
L3 : DOALL 1..10 Ly : DO 1.10
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[2%8 7] Loop interchange®] 9
[Fig. 7] A example of Loop interchange

Parafrase || & OIE8 & FWad &H 189

[28 7]1& Parafrase OoA AAE =Z=
£ #5A3 DOALL EFo] dFol &A=
AL MEE 1@ F A4€E 9A Z=EE §
%9 aYAY DOALL £73Fo| ul2Fe] &)
g

5. 3¥PA Y 4

TFETA sl UFHQ) F2E o (o
4 8]¥ Bt &, 7129 code generatorel
A loop interchage® WA ¥ & I=E A4

3HA st

m] sequential program
13!
Front end & Analysis :
3 :
’ Transtommation J =
2 {L
[ emwess [ /\ ot g

£
-

P, gram

(28 8] 32 AFL= 9 AA FAH=

[Fig. 8] A
compiler

organization of parallel

[7298 8] &3l /Add #HE Fuds
9 F2E AHEYE [2¥g 9]9 Zt} [1¥
9l H#HYE FHdy 7| FAHZ dHFHe

2EL oz codegen 20

—ea

interchange® & F I+ EEo| F7IH AU



190 BRAFHERNETRE MEE '2006. 6. Vol 7., No 3

(2% 91/ide ¥E ALy FAH=

[Fig. 9] A improvement parallel compiler
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