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Abstract:As an open-source high-performance compiler with GNU General Public License (GPL),0Open64 is a good

compiler for advanced research.Aiming at the special insfructions provided by BWDSP,the paper researches and implements

the special instruction synthesis strategy based on Opené4.Extending and redirecting the compiler back-end,the strategy

fully utilizes the special instructions of BWDSP,in¢luding complex,accumulation,multiply accumulation and sum-of-squares

operations.The experimental results show that the program performance can be greatly improved with this special instruction

synthesis strategy proposed in this paper.
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1 5|5 (Introduction)
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Fig.1 The structure of Open64
2 454G BUR & (Special instruction synthesis
strategy)
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R BRI B P R et R AT B, G E R AL PR
AR a1 F WHIRL, 454 007F B (AR BOmiEh
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C4C4LDID 0 <2,1,a> T<17, .predef_C4,4>
C4C4LDID 0 <2,2,b> T<17, .predef_C4,4>
C4ADD
C4STID 0 <2,3,c> T<17,.predef_C4,4> {line:
1/6}
XA BRI CARY P R)E 5 W HIRLAE 5 3 AU A2 A
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[414LDID 0 <2,1,a> T<4,.predef_l4,1>
[4I4LDID 0 <2,2,b> T<4,.predef_I4,1>
[AMPY
1414L.DID 0 <2,3,c> T<4, .predef _I4,1>
[4ADD
I4STID 0 <2,3,c> T<4,.predef_14,1> ‘{line: 1/6}
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I4REDU CE.ADD
I4STID 0 <2,3,c> T<4, .predef_I4,1>
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Fig.2 The framework of gpecialhinstruction synthesis
BN, V5 FEVE(Elc=asa+b*b) 7 F A)iE 5 WHIRL
A R R R R AR B
[414LDID 0 <2,1,a> T<4,.predef_I4,1>
[4141.DID 0 <2;2,b> T<4,.predef_I4,1>
[4SQURA
[4STID 0 <2,3,c> T<4,.predef _14,1> {line: 1/6}

37 AR AR M B R i (Improvement of the
internal modules in code generation)

1#1 [7) BWDSP R O pen64 2 145 i i Y A5 A5 s R 7R 73
&5 BWDSPR R Z5 1 i B UIAH RO BT B, PRI RR B0 S
A IR B A AP B AT B R A E 1), B LR Y
BB,

3.1 HlEHEiE

Open64 Y HL A 7R 3¢ Fk I Knobstile™,  w] 4 Ho4
BECE BRI B N Te AR . B RIEHE . TR
F G i s i 28 DU 2R 4% 2., Open64 iy BL 2% R iy 2
WG ER T Y, g R Intel $2 B0 W] AT
7 25K SR 45 B SO T K APTSR AR s B WDSP i A ) 53 A1l
X, BPHSEAEvV]I1—itanium—extra.knbfllvl2—itanium—
extra. kKnb 3 IR RZRR R TR 2 RALER 4, T AR B
AH S 2 A5 A S i T O A PR A
32 ESER

Open64 (45 - VERE T 2245 h A 1E 5 WHIR LA #h
PR A 7 BB E) 2R CGIR,, %3 24T CG_ExpandH,
FEIRTE O MTERE R EL 0 T L.,

(WEHHRLS TR

JFOpen6AHESE th H I A R AL BT a8 X AR, (Rl
TEY BB AT EIREA TN, e H P IR TN
Pair I SR RN EEF AT, fa MR R h Bk S A



16 TR

201842 H

BCARWHIRLAT RN B R AES . BLAh, XT 2%k
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4 Z5ig(Conclusion)
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Tab.1 Benchmark test set

2 int sum+=a;
Fe int cx=a;

B int sum+=axb;
PO int sum=a*a+b*b;
SR float_Complex c=a-+b;
RO E float_Complex c=a—b;
R 7S float_Complex c=a*b;

AR SOR IR HOoR FR e P AL BT PERER 73R, i
FOBR, FORAREF Z Rk T8 A U IS A 39 2 18] 1Y) 22 B
K, BFHACTERER R s A0SR R A P i LA TR REA
BRI, SCIRERIE AR,

R2 FHRIEL AR E R B $0E# % (cycles)
Tab.2 The number of clock cycles before and after

the special instruction is synthesized

B 4 A WAERG i Lk
2 356 345 1.03
e 356 345 1.03
HH 362 339 1.07
S 347 333 1.04
=R QNN 397 366 1.08
SRR 397 366 1.08
R €N 407 382 1.06
T 1.05

ME2H AT LAF H, EEXFR1IT R 7N A6, R
AT R RRIR 1 G ORI, P s R 291,05,
PRI, AR SCHR AR IR & ORI, REAS (1R DSPH —
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