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Abstract As mobile applications are required to handle more computing-intensive tasks, many
mobile devices are designed using VLIW processors for high performance. In VLIW machines where
a single instruction contains multiple operations, the power consumption during instruction fetches
varics significantly depending on how the operations are arranged within the instruction. In this paper,
we describe a post-pass optimal operation rearrangement method for low-power VLIW instruction
fetch. The proposed method modifies operation placement orders within VLIW instructions so that the
switching activity between successive instruction fetches is minimized. Our experiment shows that the
switching activity can be reduced by 34% on average for benchmark programs.
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Instruction Cache
ooo1o10fl] 10010101 ool i0o[T
1000111 (1] 0000001[1) ool 1ia[1

1001 110{1] 1001100{1) 1001000(1) @ILLLL

10100101 2000011[1) ool Liafl

Fetched values on Instruction Bus

00010101 10010101 1001 1001 00000000
. 14 bit transitions
1000LLEL 0000001 L 0OCLLLOL 01001100

12 bit transitions.
1001 1101 1001 I()(il 10010001 LELLLLID
13 bit transitions
10100101 100011 1E DOO1EIOL 00011100

the total namber of bit changes = 39
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the 1otal number of bit changes = 29

(b} After operation rearrangement
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Lifori + 0 to Ng(B) {

2: [# for each vertex in the level ¢ 4+ 1 #/

3 fork « 1 to ?\",q(?r':‘",-‘j,l) {

4 SWinin i= o0;

5 [# for each vertex in the level i =/

6: for j + 1 to N(FPF) {

T SWegr 1= dr'{rr'"; + Wrdsr[ Fpig': Fpi-?—l,k}
8 F Wioae(FPE, ,);

9 J# find the minimum value wf

10: if ( SWoin > SWeur ) {

11: SWaini= SWeur;

12: MinNode := j;

13: }

14: }

15: dprrn, ) = SWmini

16: [+ store MinNode for the fmal path construction =/
17: MinPath[FPF, ] := FPB,. ~oset

18: }

19: }
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Benchmark Bit transitions/IF Reduction

Program defaull LOR GOR-11 LOR GOR-11
veetor multiply 68.6 46.0 437 33.0% 36.3%
FIR& 86.8 59.3 56.7 31.6% 34.6%
FIRcx 795 60.6 60.5 23.9% 24.0%
IR awi 521 51.7 27.4% 28.0%
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