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Abstract Modern microprocessors exploit instruction-level parallel processing to increase the
performance. Especially VLIW processors supported by the parallelizing compiler are used more and
more in specific applications such as high-end DSP and graphic processing. Bus-based VLIW
architecture was proposed for these specific applications and it was designed to reduce the overhead
of forwarding unit and the instruction width.

In this paper, a optimizing scheduling compiler developed for the proposed bus-based VLIW
processor is introduced. First, the method to model interconnections between buses and resource usage
patterns is described. Then, on the basis of the modeling, machine~dependent optimization techniques
such as bus-to-register promotion, copy coalescing and operand substitution were implemented.
Optimization techniques for general-purpose VLIW microprocessors such as selective scheduling and
enhanced pipelining scheduling(EPS) were also implemented. The experiment result shows about 20%
performance gain for multimedia application benchmarks.
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bl=read rl;

b2=read r2;
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r3=write b3;
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3.1 Motivating Example
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r3 = add r2, r4;
15 = sub 13, r4;
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bl=read r2; ) bl=read r2 b2=read r3; (1),(2)
b2=read r3; 2) b3=add b1,b2 b2=read r4; (3),(6)
b3=add b1,b2; (3) r3=write b3; 4)
r3=write b3; (4) bi=read r3; (5)
bl=read r3; 5) b3=sub b1,b2; (7
b2=read r4; 6) r5=write b3; 8)
b3=sub b1 b2; (7)
r5=write b3; (8)
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bl=copy b3; (4%)
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B A =E-¥2= %A (Promotion)d] gxels5e td

3 2,

Algorithm Promotion(a register live range)
mark write as invalid;
mark read as copy;
if{ the marked copy is permitted ) §
delete writc marked invalid;
change read to copy;
return SUCCESS;
}else { /% the marked copy is restricted #/
if( operand substitution is permitted ) { /* refer substitution matrix %/
delete write marked invalid;
substitute operand;
retum SUCCESS;
}else { /% operand substitution is restricted #/
retun FAILURE;
}
}

/% refer copy matrix #/
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bi=read r1 k
b2=read r2
b3=sub b1, b3=sub b1,
cond.branc cond.branc
delay slot#l delay slot#1
delay slot P delay slot#2

bi=read r

bi=read r b2=read r2

b2=read r2:

b1 read rf
b2=read r

cond.branch
delay slot#1
delay slot#¥

b3=sub b1,k
cond.branc
delay slot#1
delay slots
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