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Abstract: Based on loop-carried dependence of global schedule, the compiler optimization technology of low
power software pipeline scheduling is studied as a kind of ILP formulation for a given loop £ under the
configuration M with dynamic frequency/voltage scalable multi-function units. A reasonable and effective method
of power-aware optimal software pipeline scheduling is proposed. It can make the loop run with minimized
power/energy and without performance penalty.
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0T R BRATT 5 S SRR TAHE TR — /T B i 8 R0 7, an 181 1 B s B/ 1(b) 4R H T 10 T 1 C R )3 Fdis
A B 3RR, B 1(a) 2B AR KB & E(DDG).

for (i=0;i<n;i++) {

s=s*a[i];
a[i]=s*a*a[i]
}

)

i0: vr33=vr33+vr32 % vr33 in address of a[i] %
il: vr34=load m(vr33) % vr34=a[i] %
i2: vr35=vr35*vr34 % vr35=s %
i3: vr36=vr35*vr35 % vr36 stores s*s %
f I i4: vr37=vr36*vr34 % vr37=new a[i] %
a ° i5: store (vr37,m(vr33))
branch to i0 if i<n
enddo
(a) Data dependence graph (b) C program and instruction level representation
(a) Fdhs MR & K (DDG) (b) C B RIHE A BK 7R

Fig.1 An example for a loop
1 —MEIRB T
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res
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X

FEAZA) T TP T BB Hy FP AAE IR A e 1, B

TreS: maX(Tlnta TFP: Tload/store)

1] ’2+2+2‘ 2+1}
= max s —_—
[3 2 1
= max(1,3,3)

=3.
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Table 1 The schedule A of the example
Fz1 BRI A TR

Iteration Time steps
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0 i0 il il 2 Q2 i3 i3 i4 _i4 i5
1 i0 il il i2 2 i3 i3 i4 _i4 i5
2 i0 il il i2 2 i3 i3 i4 _i4 i5
3 i0 il il i2 2 i3 i3
4 i0 il il i2

MAEE A AT LA AR BRI — 448 2 10,6 FOHRAT IN AL HT 2 1 AN R 2 A
AL 22 R PR, 0 SR AE AN BRAR R BE A5 00 R, B AR A8 AT A0/ v s, U v A 25 (1 D AR/ i 9 4 2 ) o A 0
Bee AR S5 AT T o T AR 1) A 3 A 5 470 AR I 1) (e 12 B U RE A2 3 N1 BRI sl A 7 19, 0 36 2 s 1Y
i E B B B 5 I A AR BU AR PR A (0 AT IR T30 AR [0, AR 208 24 ) ) 20 1 Bed th A 1), 2L 0 32 Bl 28 A i 4 2
FEUHE A 2090025 2 S99 0,IXO0 Pk BE B 7 2R TSR A S i () 7 ANAR), (B RESE f D RE B VR RN P IR 2/3.

Table 2 The schedule B of the example
F2 HITHEEB TR

Iteration Time steps
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0 0 0 0 il il i2 2 i3 i3 i4 _i4 i5
1 i0 0 0 il il i2 2 i3 i3 i4 4 i5
2 i0 0 i0 il il 2 2 i3 i3 i4
3 i0 _i0 _i0 il il 2 2
4 i0 0 0 il

R, R T2 % 8 1 1 22 LA AP O R B 5 PR K R A e — 0 5 1 TP HEef B 2 — A
GRFR £ A1 ELAT e S 0 S0 AT 3 A U S A S T v, R 11— 2 B F S AL 0 B K A A
LR FENISRE/ Rt b,
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