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Implement of Matrix Compiler’s If-convertion Algorithm
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(School of Computer Science, National University of Defense Technology, Changsha 410073, China)

Abstract The ILP(instruction-level-parallel) becomes more and more important for improving the microprocessor’ s
speed. The if-convertion technology is an effective compiler-optimization method of facilitating exploiting ILP based on
the microprocessor which supplies conditional execution. After introducing if-convertion technology and algorithm of
GCC and transplanting it into the Matrix compiler successfully, some improvements for if-convertion of Matrix compi-
ler were made. Experiment results indicate that the if-convertion achieved in the paper can remove the branches, reduce

the number of basic-blocks and broaden the bound of basic-block. It can also facilitate making more predominant codes

Vol. 40 No. 4

for compiler,

Keywords Predicate execution, If-convertion, Conditional execution, ILP, Matrix, VL.IW

1 3l

WA P RBEH BT REHMERAKRE W, 23X H
PR ERWK R, AL AR, HHES
BT HRERM LR — BT E B E AT, E— B8
RBATT RS L %KI8A, 5 LT B RS H A B
BRRE K. BT B 4 Bl R Rt RE 4R 25, 1B A
BT BARD R B AL FRRAG T Y,

XRFBEDAT RO AL BE AR P 4R SR A TR IR AR A
K%, 2BFRIITA WIESE R R &R ENAT, B HER
RIERA ARSI E£MHHIT. Matrix BRE A EHF
FIR LG RNRFE S A, B— AR VLIWES
EBREWE R . Matrix B4R EEE, 7 7 6 A7 B K18
4, MESHGTAHABWAEE  BRRESBHFTE RAEDRE
Matrix B4 ¥R KT E. T Matrix 407 38 3 54 4
PR iR UA B BRBRF A . if HHREK
AREIRAZERFRLIFRAMTERY —FER I E.
GCC(GNU Compiler Collection) %8 I & 15\ Ph AT AR 3L
RSB if BB TIA . if A SO IR B B

15 E #9:2012-06-01 &4 H . 2012-08-28

BWRE, T REFE AW MBEXRNAENER, B
BB RSV, A TR E 16 S R B

AICH 2 W AT BAE L BR B f Fe i U
B3 WAAT GCC Wl if BB RALIIE 5 ¢
BARAT Matrix SR f RBHOLASHHEE S HAAT
Matrix 4ii%4% if HBRAEHLHEHXBRER, BN 2
HITT B4,

2 i HMEEEHR

if Pl SR AR W e e O A T — R R R T %, B
—F R BT RGBT . if W T b i &4
NS EHBRR T A RN ENAD. i AT
LATHBR 2 52, T EL s by T A BB VE B, T A A TR AR
BEFTE . BRBFFRENNACRBTESHI S, (F
BB AR B HFESRT . Ferrante 21 T —FMF
Bwy if ¥ 8B HEE, KA E PDG (program dependence
grap)™ . if HBEN SN ERTRT W0 SRR G &
HHATIEA] PATRHER T R — 518 SR B B R IE K
REIHSRBPIT, AT AT BRI L3 B, LI TR T84

3761986, B M4, FEBIH ML BE 1, E-mail. liufei8653@163. com; BRBEBK (1960—), 58, 1+, BI5L R, B AN
WAL BRI B/ (19760, 2, 18+ BIBFR R, TEBR TR0 WHE 5 DSP JWidFrE:l  W1979—), &, i+, B ERFR R, T 25

RFRARBIERS.

o 55



AT . B if HIREWREPI 7 HRER . OIS &S
B REAEE KR ; @I IE RS B A S SUBIRIBHRAES)

if B BRI SN — D EIERERIB DR S
FTHI A4, MR R BT KB SRR, S B
PATHRME. B LW FRR i HBE XTI countO (I
B 1) B BEHITE, B 2 A 2(b) 435124 count J
FRPTE i F RIS SR RS I e A o

int count(int n) @
{int sum,
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sum = 50;

retumn 1;
}
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(define_cond_exec
[(ne (match_operand:S1 0 "cc_reg operand” "y")
{const_int 0)))

“[%0]")

(define_cond_exec

[(eq (match_operand:SI 0 "cc_reg_operand” "y")
(const_int 0))]

"f19%0]")
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int find_if_case_5(test_bb,then_edge,else_edge)

{
MR EARRE T A SR ENERY
if (Mind_if fit_for_case(test_bb,then_edge,clse_edge))
return false;
/¥ Hthen_bbB &y RAMNEANR T Heest bbERFMMEH
FEFHBRE, PREEFFRPENESRLK, FUHK
then_bb B #y K & #1247 4 Btest_bbthy Sk 35841 2 W/
if (!if_condition_suit_for_conversion (test_bb,then_bb))
return false;
/*iBthen_bbE M A& 4 Ltest bbE A A4 5B A REN
test bb¥T 4 X Ak S RAF A H 7 Bob M B e Y/
if ('put_the_condition_ahead_of_the_test(test_bb,then_bb))
return false;
/i Bthen_bbEelse_bb#y 4 K il */
remove_edge(find_edge (then_bb,else_bb));
/*E 37 % Ftest_bb¥|then_bb#y 23 i Blthen_bbHYJE 4k 3k*/
redirect_edge_succ (find_edge (test_bb,then_bb),join_bb);
*M B FE A Shthen bb*/
delete_basic_bb (then_bb);
PEFERFPERLPHEANEL, Ao XHLHE X
7 LR 15 Y
update_info_of_bb ()
return ture;
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int main() Main:
ldw A2t *+B15(12), A3
{volatile int a,b; cmpgt .11 0, A3, A0
['A0] b 82 12
if (a <0)
mvk  .dl 10, A6
Lib=10; stw  .d2tl A6, *+B15(8)
b .82 L4
else L2
o ldw  .d2tl *+B15(12), A4
{ifta =1) cmpeq 11 1, Ad, Al
. [Al] b 2 13
goto L; mvk st 100, A
b=100;} stw d2tl AS, *+B15(8)
’ L4:
return 1;} ret .82 B3
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main:
Idw .d2tl *+B15(12), A3
ldw d2tl *+B15(12), A4
cmpgt At 0, A3, A0
cmpeq 11 1, A4, Al
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{1A0] b 82 L2
mvk Jd1 10, A6
stw d2tl A6, *+B15(8)
b .52 L4
L2:
mvk sl 100, A5
stw dat] AS, *+B15(8)
.L4:
ret .52 B3
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main:

ldw d2tl *+B15(12), A3
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or bl A0Al, AO

[A0] mvk dl 10, A6
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1| [A0] stw d2tl A6, *+B15(8)
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