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(d) Py

(e) Ps

(a) Py (¢} P3

1w $14, 20($sp)
12 : Iw $8, 22($sp)
13:mu  $15, $14, 4 (1) (o
14 : addiv $24, $15, 1
(5 : addu  $25. $15, $8

(a) Source X213 (b) o] Zex

11 Ilw $14, 20($sp) 12 : 1w $8, 22($sp)
13 mul  $15, $14, 4 nop
14 : addiu $24, $15, 1 nop
15 ¢ addu $25. $15, $8 nop

() P, B3 =9 o 1
112 iw $14, 20($sp) 12 : tw $8, 22($sp)
13 : mul  $15, $14, 4 nop
14 : addiu $24, $15, 1 nop

nop 15 ¢ addu $25, $15, $8

(@ P &3 2=9 o 2
11 : |lw $14, 20($sp) 12 1 iw $8, 22($sp)
13 : mul  $15, $14, 4 nop

14 : addiu $24, $15, 1 15 : addu $25, $15, $8
(e P, 53 :E
11 Iw $14, 20{$sp) 12 : tw $8, 22($sp)
13 ¢ mul $15, $14,, 4 13 : mul 15, %14, 4
14 : addiu $24, $15, 1 15 : addu $25, $15, $8
(f) Y E T8 &9 P, 53 3=
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Algorithm : Redundant Instruction Scheduling
input : Instruction set I={3, iy, ..., i}
Data dependency set D={d; | 1<i,j<n}
Functional unit set F={F,,F,,..., F)
output : VLIW codes
BEGIN
Let M, , B, be queues for every functional unit. a =12, ..., q
for every instruction 4; do
Determine the level of instruction. ;= max{l,| for V & dg#0) + 1
end for
Let L, to be the set of instruction #; such that /; = m.

for each group L, do
for every instruction {; & L, , 1</ < |L,| do
Reset B,,a =12 ..., q
// Queue B, is an interim temporary queue.
for every functional unit F, do
Find iy € G; such that 8;= ¢4 +8( F,y. Fp) is the latest.
if there exists bypassing between F,, and F,
then & Fup. F) =0
else 8 Fyuy Fo =1

/l B; is the time when the communication
/I between i, and i; is completed
/|t is the completion time of the instructions already
// allocated 1o F
i 7,28; /i &; can not be allocated to F), before §;

Se¢D=F2 M8 WS

then
/] duplicating #; to F, does not make any good.
Put instruction {; to queue B, .
o= o+ e
else // check whether duplicating instruction i, to F shoriens
/i the completion time.

8 = PE (0 W+ N Fuw, Fo)tey
then

Put instruction 7, to queue By .

Recalculate B;

Put instruction 2; to queue By .
¢t =8 tey;

else
// Duplicating instruction 7, to F, does not make any good.
Put instruction £; to queue B, .
o= Bt e
end if
end if
end for
Find functional unit F, with the min{ ¢% | k=1,..., q}
Copy queue By, to queue M,.

end for
end for
END .
a9 4 g 5 8% dxnF
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