Tomasulo — cycle 0

Tomasulo — cycle 1

ADDD F4, F2, FO Instruction Queue v ADDD F4, F2, FO Instruction Queue v
MULD F8, F4, F2 ADDD F2, F8, FO Fo19 MULD F8, F4, F2 Fo19
ADDD F6, F8, F6 5UBD F8, F2, F F4[4.0 ADDD F6, F8, F6 ADDD F2, F8, FO F4[4.0] addi
SUBD F8, F2, FO ADDD F6, F8, F6 F6(6.0 SUBD F8, F2, FO SUBD F8, F2, F F6(6.0
ADDD F2, F8, FO WIULD F8, 4, F? F8[8.0 ADDD F2, F8, FO ADDD F6, FS, F6 F8.8.0
ADDD F4, F2, F MULD F8, F4, F2
I I
7 7
1 . il 1 |ADDD| 2.0 | 0.0 .y
2 1 2 1
3 2 3 2
FP adders FP mult's FP adders FP mult's
| | | |
Dean Tullsen 1 CSE 240A Dean Tullsen 2 CSE 240A
Tomasulo — cycle 2 Tomasulo — cycle 2
ADDD F4, F2, FO Instruction Queue v ADDD F4, F2, FO Instruction Queue v
MIID EQ EA E9 F0l0.0 MULD F8, F4, F2 FO (2)8
o @ vk Busy ADDD F6, F8, F6 P2 e =aat
[ MULD | add1 | | 2.0 | Y| SUBD F8, F2, FO ADDD F2, F8, FO F6[6.0
ADDD F2, F8, FO 5UBD F8, F2, F F8[8.0 [mult1
ADDD Fé6, F8, F6
v
1 [0 20 | 00 | ——0u I 1 [AoDD] 2.0 | 0.0 o
2 1 [MULD| addl | 2.0 2 1 [MULD| addl | 2.0
3 2 3 2
FP adders FP mult's FP adders FP mult's
| | | |
Dean Tullsen 3 CSE 240A Dean Tullsen 4 CSE 240A




Tomasulo — cycle 3

Tomasulo — cycle 4

ADDD F4, F2, FO Instruction Queue v ADDD F4, F2, FO Instruction Queue v
MULD F8, F4, F2 Fo19 MULD F8, F4, F2 Fo19
ADDD  F6, F8, F6 F4[4.0] add] ADDD  F6, F8, F6 F4[4.0] add]
SUBD F8, F2, FO F6[6.0] add2 SUBD FS8, F2, FO F6[6.0[ add2
ADDD F2, F8, FO ADDD F2, 8, FO F8[8.0[mult ADDD F2, F8, FO F8[8.01 add3
5UBD F8, F2, F ADDD F2, F8, FO
I I
i3 i 1
1 |ADDD| 2.0 0.0 ! v 1 |ADDD| 2.0 0.0 , v
2 |ADDD | multl | 6.0 1 [MULD| addl | 2.0 2 |ADDD | multl | 6.0 1 [MULD| addl | 2.0
3 2 3 |suBD| 2.0 | 0.0 2
FP adders FP mult's FP adders FP mult's
I I I I
Dean Tullsen 5 CSE 240A Dean Tullsen 6 CSE 240A
Tomasulo — cycle 5 Tomasulo — cycle 6
ADDD F4, F2, FO Instruction Queue v ADDD F4, F2, FO Instruction Queue v
F0[0.0 F0[0.0
MULD F8, F4, F2 Fo190 MULD F8, F4, F2 R0 0 T
ADDD F6, F8, F6 Fal2.0 - ADDD F6, F8, F6 Falol -
SUBD F8, F2, FO F6[6.0[ add? SUBD FS8, F2, FO F6[6.0[ add2
ADDD  F2, F8, FO F8[8.0( add3 ADDD  F2, F8, FO F8[8.0] add3
ADDD F2, F8, FO
I
i 3 1
1 |ADDD| 2.0 0.0 ! v 1 |ADDD| add3 | 0.0 , v
2 |ADDD | multl | 6.0 1 [MULD| 2.0 2.0 2 |ADDD | multl | 6.0 1 |MULD| 2.0 2.0
3 |suBD| 2.0 | 0.0 2 3 |suBD| 2.0 | 0.0 2
FP adders FP mult's FP adders FP mult's
I I I I
peanTulsen 2.0 (add1 result), CSE 240A Dean Tullsen 8 CSE 240A




Tomasulo — cycle 8

Tomasulo — cycle 9

ADDD F4, F2, FO Instruction Queue v ADDD F4, F2, FO Instruction Queue v
MULD F8, F4, F2 F010.0 MULD F8, F4, F2 F010.0
ADDD  F6, F8, F6 F212.0,add] ADDD  F6, F8, F6 F212.0, add]
SUBD F8, F2, FO F6[6.0] add2 SUBD F8, F2, FO F6[6.0] add2
ADDD F2, F8, FO F8l2.0l - ADDD F2, F8, FO F812.0
1 1
1 |ADDD| 2.0 | 0.0 ! v 1 |ADDD| 2.0 0.0 , v
2 |ADDD | multl | 6.0 1 [MULD| 2.0 2.0 2 |ADDD | multl | 6.0 1 |MULD| 2.0 2.0
3 [suBD| 2.0 | 0.0 2 3 2
FP adders FP mult's FP adders FP mult's
| | | |
peanTulsen 2.0 (add3 result), CSE 240A Dean Tullsen 10 CSE 240A
Tomasulo — cycle 12 Tomasulo — cycle 15
ADDD F4, F2, FO Instruction Queue v ADDD F4, F2, FO Instruction Queue v
MULD F8, F4, F2 F010.0 MULD F8, F4, F2 F010.0
(2.0 - F2[2.0] -
ADDD F6, F8, F6 F450 ADDD F6, F8, F6 F450
SUBD F8, F2, FO F6[6.0] add? SUBD F8, F2, FO F6[6.0] add?
ADDD F2, F8, FO F82.0 ADDD F2, F8, FO F812.0
3 1
1 |ADDD| 2.0 0.0 f v 1 y v
2 |ADDD | multl | 6.0 1 [MULD| 2.0 2.0 2 |ADDD| 4.0 6.0 1 |MULD| 2.0 2.0
3 2 3 2
FP adders FP mult's FP adders FP mult's
| | |
pean Tulsen 2.0 (add1 result), CSE 240A Dean Tulsen 4.0 (Multl result) CSE 240A




Tomasulo — cycle 16

Tomasulo — cycle 19

ADDD F4, F2, FO Instruction Queue v ADDD F4, F2, FO Instruction Queue v
MULD F8, F4, F2 F0L90 — MULD F8, F4, F2 Fo19
ADDD F6, F8, F6 F405°0 ADDD F6, F8, F6 F405°0
SUBD F8, F2, FO F6[6.0] add2 SUBD F8, F2, FO F6l10.0 -
ADDD F2, F8, FO F8[2.0 ADDD F2, F8, FO F8[2.0
3 3
1 A A4 1 y A4
2 |ADDD| 4.0 6.0 1 2 |ADDD| 4.0 6.0 1
3 2 3 2
FP adders FP mult's FP adders FP mult's
| | |
Dean Tullsen 13 CSE 240A peanTulsen  10.0 (add2 result) CSE 240A
Loop Example R1 = addrt
P P Loop Example — Cycle 0 adek
loop: LD FO, O(R1) Instruction Queue v
MULD F4, FO, F2 MULD £ Fo, P2 F90.0
SD F4, 100(R1) LD FO, OR1) §4 =0
loop: LD FO, O(R1) ADDI  R1,R1, #8 SD F4, 100(R1) F6(6.0
MULD F4, FO, F2 BNEZ R1, loop MULD F4, FO, F2 F8(8.0
SD F4, 100(R1) LD FO, O(R1)
ADDI R1,R1, #8 , [
BNEZ R1, loop v iy
1 1 A4 A4
2 2 1
3 2
LD/ST unit FP adders FP mult's
| | |
Dean Tullsen 15 CSE 240A Dean Tullsen 16 CSE 240A




R1 = addr1 R1 = addr1
Loop Example — Cycle 1 adar Loop Example — Cycle 2 adar
loop: LD FO, O(R1) Instruction Queue ¢ loop: LD FO, O(R1) Instruction Queue ¢
MULD F4, FO, F2 S F4, 100 F0[0.0 MULD F4, FO, F2 F0[0.0
SD  F4, 100(R1) D Fo 0 F212.0 SD  F4, 100(R1) 5D 74, 100RD) 250
ADDI RI, R1, #8 1D F0, ORD) F6[6.0 ADDI RI, R1, #8 Mo Fa PO, 2 F6[6.0
BNEZ R1, loop SD F4, 100(R1) F8(8.0 BNEZ R1, loop LD FO, O(RD) F8(8.0
MULD F4, FO, F2 SD F4, 100(R1)
[ [
v v 3 v 3
1[ LD |[addri] 1 v v 1 1 v
2 2 1 2 2 1 |MULD| LDSTL | 2.0
3 3 2 3 3 2
LD/ST unit FP adders FP mult's LD/ST unit FP adders FP mult's
| | | | |
Dean Tullsen 17 CSE 240A Dean Tullsen 18 CSE 240A
R1 = addr1+8 R1 = addr1+8
Loop Example — Cycle 3 adar Loop Example — Cycle 4 adar
loop: LD FO, O(R1) Instruction Queue v loop: LD FO, O(R1) Instruction Queue v
MULD F4, FO, F2 Fo[0.0 MULD F4, FO, F2 FO[0.0
SD  F4, 100(R1) k2 ‘2}8 SD  F4, 100(R1) k2 ‘2}8
ADDI RI, R1, #8 S F4 100 F6[6.0 ADDI RI, R1, #8 F6[6.0
BNEZ R1, loop MULD P2, 7o, 72 F8[8.0 BNEZ R1, loop 55 Fa 100D F8[8.0
LD FO, O(R1) MULD F4, FO, F2
[ [
I I
1 1 A4 A4 1 1 A4
2| SD |[addr1+100] 2 1 [MULD| LDST1 2.0 2| SD |[addr1+100] 2 1 [MULD| LDST1 2.0
3 3 2 3| LD [[addri+8] 3 2
LD/ST unit FP adders FP mult's LD/ST unit FP adders FP mult's
| | | | | |
Dean Tullsen 19 CSE 240A Dean Tullsen
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R1 = addr1+8
Loop Example — Cycle 5 adar
loop: LD FO, O(R1) Instruction Queue ¢
MULD F4, FO, F2 F0|0.0
SD  F4, 100(R1) F212:0
ADDI R1, R1, #8 o0
BNEZ R1, loop F8[8.0
SD F4, 100(R1)
|
V3
1 1 A 4 A4
2 00] 2 1 [mup] st [ 20
3 1 3 2 |MULD| LDST3 | 2.0
LD/ST unit FP adders FP mult's
| | |
Dean Tullsen CSE 240A
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