Aucon 3ng doknong
(AAyOp16pog Tomasulo)



MépogB:
ue ROB



Instruction i S F DS Ex wECO Busy Address
L.D F2 0 R1 Load1l

L.D F4 8 R1 Load2
DIV.D F6 F2 F4 Load3
MUL.D F8 F6 F6 Load4
ADD.D F6 F2 F4 Load5
MUL.D F10 F6 F6
S.D F8 0 R1
SD F10 8 R1 Busy Address Qi
DADDI R1 R1 #16 Storel
BNEZ R1 foo Store2
L.D F2 0 R1 Store3
L.D F4 8 R1 Store4
DIV.D F6 F2 F4 Storeb
MUL.D F8 F6 F6
ADD.D F6 F2 F4
MUL.D F10 F6 F6
SD F8 0 R1 Dest Value Inst Ready
S.D F10 8 R1 ROB1
DADDI R1 R1 #16 ROB2
BNEZ R1 foo ROB3
L.D F2 0 R1 ROB4
L.D F4 8 R1 ROB5
DIV.D F6 F2 F4 ROB6
MUL.D F8 F6 F6 ROB7
ADD.D F6 F2 F4 ROBS
MUL.D F10 F6 F6 ROB9
S.D F8 0 R1 ROB10
S.D F10 8 R1 ROB11
DADDI R1 R1 #16 ROB12
BNEZ R1 foo
Res. Stations
Clock Time Name JEIB Op Vj Vk Qj Qk Dest
1 Add1
Add2
Add3
Add4
Mull
Mul2
Mul3
Mul4
Intl
Int2
Int3
Int4
Int5

Reg. res.status

Qi




Instruction i k -_g-m&- Busy _Address
LD F2 0 R1 Loadl

L.D F4 8 R1 2 Load2
DIV.D F6 F2 F4 Load3
MUL.D F8 F6 F6 Load4
ADD.D F6 F2 F4 Load5
MUL.D F10 F6 F6
S.D F8 0 R1
SD F10 8 R1 Busy Address Qi
DADDI R1 R1 #16 Storel
BNEZ R1 foo Store2
L.D F2 0 R1 Store3
L.D F4 8 R1 Store4
DIV.D F6 F2 F4 Storeb
MUL.D F8 F6 F6
ADD.D F6 F2 F4
MUL.D F10 F6 F6
SD F8 0 R1 Dest Value Inst Ready
S.D F10 8 R1 ROB1
DADDI R1 R1 #16 ROB2
BNEZ R1 foo ROB3
L.D F2 0 R1 ROB4
L.D F4 8 R1 ROB5
DIV.D F6 F2 F4 ROB6
MUL.D F8 F6 F6 ROB7
ADD.D F6 F2 F4 ROBS
MUL.D F10 F6 F6 ROB9
S.D F8 0 R1 ROB10
S.D F10 8 R1 ROB11
DADDI R1 R1 #16 ROB12
BNEZ R1 foo
Res. Stations
Clock Time Name JEIB Op Vj Vk Qj Qk Dest
2 Add1
Add2
Add3
Add4
Mull
Mul2
Mul3
Mul4
Intl
Int2
Int3
Int4
Int5

Reg. res.status

Qi




Busy Address

Instruction i S F D IS B wE CO
L.D F2 0 R1 Loadl

Yes  M[0+R1][#1
L.D F4 8 R1 2 3 Load2
DIV.D F6 F2 F4 3 Load3
MUL.D F8 F6 F6 Load4
ADD.D F6 F2 F4 Load5
MUL.D F10 F6 F6
S.D F8 0 R1
SD F10 8 R1 Busy Address Qi
DADDI R1 R1 #16 Storel
BNEZ R1 foo Store2
L.D F2 0 R1 Store3
L.D F4 8 R1 Store4
DIV.D F6 F2 F4 Storeb
MUL.D F8 F6 F6
ADD.D F6 F2 F4
MUL.D F10 F6 F6
SD F8 0 R1 Dest Value Inst Ready
S.D F10 8 R1 ROB1 F2 L.D F2, O( No
DADDI R1 R1 #16 ROB2
BNEZ R1 foo ROB3
L.D F2 0 R1 ROB4
L.D F4 8 R1 ROB5
DIV.D F6 F2 F4 ROB6
MUL.D F8 F6 F6 ROB7
ADD.D F6 F2 F4 ROBS
MUL.D F10 F6 F6 ROB9
S.D F8 0 R1 ROB10
S.D F10 8 R1 ROB11
DADDI R1 R1 #16 ROB12
BNEZ R1 foo
Res. Stations
Clock Time Name JEIB Op Vj Vk Qj Qk Dest
3 Add1
Add2
Add3
Add4
Mull
Mul2
Mul3
Mul4
Intl
Int2
Int3
Int4
Int5

Reg. res.status

Qi




Instruction i
L.D F2 0
L.D F4 8
DIV.D F6 F2
MUL.D F8 F6
ADD.D F6 F2
MUL.D F10 F6
S.D F8 0
S.D F10 8
DADDI R1 R1
BNEZ R1 foo
L.D F2 0
L.D F4 8
DIV.D F6 F2
MULD F8 F6
ADD.D F6 F2
MUL.D F10 F6
S.D F8 0
S.D F10 8
DADDI R1 R1
BNEZ R1 foo
L.D F2 0
L.D F4 8
DIV.D F6 F2
MULD F8 F6
ADD.D F6 F2
MUL.D F10 F6
S.D F8 0
S.D F10 8
DADDI R1 R1
BNEZ R1 foo
Res. Stations
Clock Time Name
4 Add1
Add2
Add3
Add4
Mull
Mul2
Mul3
Mul4
Intl
Int2
Int3
Int4
Int5

Reg. res.status

Qi

2 3 4

3 4

4

op Vij Vk Qj Ok Dest

#1

#2

Load1l
Load2
Load3
Load4
Load5

Storel
Store2
Store3
Store4
Storeb

ROB1
ROB2
ROB3
ROB4
ROB5
ROB6
ROB7
ROBS8
ROB9
ROB10
ROB11
ROB12

Busy Address
Yes  M[0+R1][#1
Yes  M[8+R1]|#2

Busy Address Qi

F2
F4




Instruction
L.D F2
L.D F4
DIV.D F6
MULD F8
ADD.D F6
MULD F10
SD F8
SD F10
DADDI R1
BNEZ R1
L.D F2
L.D F4
DIV.D F6
MULD F8
ADD.D F6
MUL.D F10
SD F8
S.D F10
DADDI R1
BNEZ R1
L.D F2
L.D F4
DIV.D F6
MULD F8
ADD.D F6
MULD F10
SD F8
SD F10
DADDI R1
BNEZ R1

Res. Stations

Time

Reg. res.status

Name
Add1
Add2
Add3
Add4
Mull
Mul2
Mul3
Mul4
Intl
Int2
Int3
Int4
Int5

Qi

Vk

Qk

Dest

Yes

div.d

M[O0+R1]

#2

#3

F2

#1

F4
#2

F6
#3

F8

F10

R1

Load1l
Load2
Load3
Load4
Load5

Storel
Store2
Store3
Store4
Storeb

ROB1
ROB2
ROB3
ROB4
ROB5
ROB6
ROB7
ROBS8
ROB9
ROB10
ROB11
ROB12

No
Yes

Busy Address

M[8+R1]

Busy Address

(0]]

F2
F4
F6

M[0+R1]

Yes
No
No




Instruction

L.D

L.D
DIV.D
MUL.D
ADD.D
MUL.D

Reg. res.status

F2 0
F4 8
F6 F2
F8 F6
F6 F2
F10 F6
F8 0
F10 8
R1 R1
R1 foo
F2 0
F4 8
F6 F2
F8 F6
F6 F2
F10 F6
F8 0
F10 8
R1 R1
R1 foo
F2 0
F4 8
F6 F2
F8 F6
F6 F2
F10 F6
F8 0
F10 8
R1 R1
R1 foo
Res. Stations
Time Name
Add1
Add2
Add3
Add4
15 Mull
Mul2
Mul3
Mul4
Intl
Int2
Int3
Int4
Int5

Qi

Vj Vk

Qk

Dest

Yes
Yes

div.d
mul.d

M[0+R1]M[8+R1]

#3

#3

#2

#3 #4

Load1l
Load2
Load3
Load4
Load5

Storel
Store2
Store3
Store4
Storeb

ROB1
ROB2
ROB3
ROB4
ROB5
ROB6
ROB7
ROBS8
ROB9
ROB10
ROB11
ROB12

Busy Address

Busy Address

(0]]

Dest Value

F4 M[8+R1]

[

L.D F4, 8(
DIV.D F6,
MUL.D F8

Ready

Yes
No
No




Instruction

L.D

L.D
DIV.D
MUL.D
ADD.D
MUL.D

F2 0
F4 8
F6 F2
F8 F6
F6 F2
F10 F6
F8 0
F10 8
R1 R1
R1 foo
F2 0
F4 8
F6 F2
F8 F6
F6 F2
F10 F6
F8 0
F10 8
R1 R1
R1 foo
F2 0
F4 8
F6 F2
F8 F6
F6 F2
F10 F6
F8 0
F10 8
R1 R1
R1 foo
Res. Stations
Time Name
4 Add1
Add2
Add3
Add4
14 Mull
Mul2
Mul3
Mul4
Intl
Int2
Int3
Int4
Int5

Reg. res.status

Qi

Yes

T

~NOUIRAWN

~N O

(0]
add.d

Vij Vk Qi

RIF2] R[F4]

Qk

Dest

Yes
Yes

div.d
mul.d

M[0+R1]M[8+R1]

#3

#3

#5 #4

Load1l
Load2
Load3
Load4
Load5

Storel
Store2
Store3
Store4
Storeb

ROB1
ROB2
ROB3
ROB4
ROB5
ROB6
ROB7
ROBS8
ROB9
ROB10
ROB11
ROB12

Busy Address

Busy Address

(0]]

Dest

F6
F8
F6

Value

[

DIV.D F6,
MUL.D F8
ADD.D F€

Ready

No
No
No




Instruction

L.D

L.D
DIV.D
MUL.D
ADD.D
MUL.D

Reg. res.status

F2 0
F4 8
F6 F2
F8 F6
F6 F2
F10 F6
F8 0
F10 8
R1 R1
R1 foo
F2 0
F4 8
F6 F2
F8 F6
F6 F2
F10 F6
F8 0
F10 8
R1 R1
R1 foo
F2 0
F4 8
F6 F2
F8 F6
F6 F2
F10 F6
F8 0
F10 8
R1 R1
R1 foo
Res. Stations
Time Name
3 Add1
Add2
Add3
Add4
13 Mull
Mul2
Mul3
Mul4
Intl
Int2
Int3
Int4
Int5

Qi

Yes

O~NOUITRAWN

O~NO A~ W

~N O

(0]

add.d

Vij Vk Qi

RIF2] R[F4]

Qk

Dest

Yes
Yes
Yes

div.d
mul.d
mul.d

M[0+R1]M[8+R1]

#3
#5

#3
#5

#3
#6

Load1l
Load2
Load3
Load4
Load5

Storel
Store2
Store3
Store4
Storeb

ROB1
ROB2
ROB3
ROB4
ROB5
ROB6
ROB7
ROBS8
ROB9
ROB10
ROB11
ROB12

Busy Address

Busy Address

(0]]

Dest Value

[

DIV.D F6,
MUL.D F8
ADD.D F€
MUL.D F1

Ready

No
No
No
No




Instruction

L.D F2 0
L.D F4 8
DIV.D F6 F2
MUL.D F8 F6
ADD.D F6 F2
MUL.D F10 F6
S.D F8 0
S.D F10 8
DADDI R1 R1
BNEZ R1 foo
L.D F2 0
L.D F4 8
DIV.D F6 F2
MULD F8 F6
ADD.D F6 F2
MUL.D F10 F6
S.D F8 0
S.D F10 8
DADDI R1 R1
BNEZ R1 foo
L.D F2 0
L.D F4 8
DIV.D F6 F2
MULD F8 F6
ADD.D F6 F2
MUL.D F10 F6
S.D F8 0
S.D F10 8
DADDI R1 R1
BNEZ R1 foo
Res. Stations
Clock Time Name
9 2 Add1
Add2
Add3
Add4
12 Mull
Mul2
Mul3
Mul4
Intl
Int2
Int3
Int4
Int5

Reg. res.status

Qi

T

OCO~NOOUITRAWN

o
7]

OCoOoO~NOUA~W
[(eNe NN )N¢s NN

~ O

Vi
RIF2]

R[F4]

M[0+R1]M[8+R1]

#3
#5

#3
#5

F2

F4

F6 F8
#5 #4

F10
#6

R1

Load1l
Load2
Load3
Load4
Load5

Storel
Store2
Store3
Store4
Storeb

ROB1
ROB2
ROB3
ROB4
ROB5
ROB6
ROB7
ROBS8
ROB9
ROB10
ROB11
ROB12

Busy Address

Busy Address

Yes M[O+R1] #H4
Dest Value Inst Ready
F6 DIV.D F6, No
F8 MUL.D F8 No
F6 ADD.D Fe¢ No
F10 MUL.D F1 No
S.D F8,0( No




Instruction i k IF [»] IS EX WB O Busy Address
L.D F2 0 R1 4 — 4 O Load1l
L.D F4 8 R1 2 3 4 5-5 6 7 Load2
DIV.D F6 F2 F4 3 4 5 7 Load3
MULD F8 F6 F6 4 5 6 Load4
ADD.D F6 F2 F4 5 6 7 8 Load5
MUL.D F10 F6 F6 6 7 8
S.D F8 0 R1 7 8 9
SD F10 8 R1 8 9 10 Busy Address
DADDI R1 R1 #16 9 10 Storel Yes M[O0+R1]
BNEZ R1 foo 10 Store2 Yes M[8+R1]
L.D F2 0 R1 Store3
L.D F4 8 R1 Store4
DIV.D F6 F2 F4 Storeb
MULD F8 F6 F6
ADD.D F6 F2 F4
MUL.D F10 F6 F6
SD F8 0 R1 Dest Value Inst Ready
S.D F10 8 R1 ROB1
DADDI R1 R1 #16 ROB2
BNEZ R1 foo ROB3 F6 DIV.D F6, No
L.D F2 0 R1 ROB4 F8 MUL.D F8 No
L.D F4 8 R1 ROB5 F6 ADD.D Fe¢ No
DIV.D F6 F2 F4 ROB6| F10 MUL.D F1 No
MULD F8 F6 F6 ROB7 S.D F8,0( No
ADD.D F6 F2 F4 ROBS S.D F10,8 No
MUL.D F10 F6 F6 ROB9
S.D F8 0 R1 ROB10
S.D F10 8 R1 ROB11
DADDI R1 R1 #16 ROB12
BNEZ R1 foo
Res. Stations
Clock Time Name Vj i
10 1 Add1 Yes add.d | R[F2] R[F4] i
Add2
Add3
Add4
11 Mull Yes div.d M[O+R1]M[8+R1] #3
Mul2 Yes mul.d #3 #3 |#4
Mul3 Yes mul.d #5 #5 |#H6
Mul4
Intl
Int2
Int3
Int4
Int5
Reg. res.status F2 F4 F6 F8 F10 R1

Qi #5 #4 #6




Instruction

L.D

L.D
DIV.D
MUL.D
ADD.D
MUL.D

F2 0
F4 8
F6 F2
F8 F6
F6 F2
F10 F6
F8 0
F10 8
R1 R1
R1 foo
F2 0
F4 8
F6 F2
F8 F6
F6 F2
F10 F6
F8 0
F10 8
R1 R1
R1 foo
F2 0
F4 8
F6 F2
F8 F6
F6 F2
F10 F6
F8 0
F10 8
R1 R1
R1 foo
Res. Stations
Time Name
0 Add1
Add2
Add3
Add4
10 Mull
Mul2
Mul3
Mul4
Intl
Int2
Int3
Int4
Int5

Reg. res.status

Qi

T
o
7]

e
RRoo~vourwn
e
RRoowvwourw
e
RERoo~vwous

~N O

Vi

Yes addd | R[F2] R[F4] i

Yes div.d M[0O+R1]M[8+R1] #3

Yes mul.d #3 #3 #4

Yes mul.d #5 #5 |H#6

Yes daddi | R[R1] RIR1] #9
F2 F4 F6 F8 F10 R1

#5 #4

#6

#9

Load1l
Load2
Load3
Load4
Load5

Storel
Store2
Store3
Store4
Storeb

ROB1
ROB2
ROB3
ROB4
ROB5
ROB6
ROB7
ROBS8
ROB9
ROB10
ROB11
ROB12

Busy Address

Busy Address

Yes M[O+R1]

Yes M[8+R1]

Dest Value Inst Ready
F6 DIV.D F6, No
F8 MUL.D F8 No
F6 ADD.D Fe¢ No
F10 MUL.D F1 No

S.D F8,0( No
S.D F10,8 No
R1 DADDI R} No




Instruction i k IF ID IS EX WB O Busy Address
L.D F2 0 R1 4 — 4 O Load1l
L.D F4 8 R1 2 3 4 5-5 6 7 Load2
DIV.D F6 F2 F4 3 4 5 7 Load3
MUL.D F8 F6 F6 4 5 6 Load4
ADDD F6 F2 F4 5 6 7 8 —-11 12 Load5
MUL.D F10 F6 F6 6 7 8
S.D F8 0 R1 7 8 9
SD F10 8 R1 8 9 10 Busy Address
DADDI R1 R1 #16 9 10 11 12 Storel Yes M[O0+R1]
BNEZ R1 foo 10 11 12 Store2 Yes M[8+R1]
L.D F2 0 R1 11 12 Store3
L.D F4 8 R1 12 Store4
DIV.D F6 F2 F4 Storeb
MUL.D F8 F6 F6
ADD.D F6 F2 F4
MUL.D F10 F6 F6
SD F8 0 R1 Dest Value Inst Ready
SD F10 8 R1 ROB1
DADDI R1 R1 #16 ROB2
BNEZ R1 foo ROB3 F6 DIV.D F6, No
L.D F2 0 R1 ROB4 F8 MUL.D F8 No
L.D F4 8 R1 ROB5 F6 R[F6] |ADD.D Fe¢ Yes
DIV.D F6 F2 F4 ROB6 F10 MUL.D F1 No
MUL.D F8 F6 F6 ROB7 S.D F8,0( No
ADD.D F6 F2 F4 ROBS S.D F10,8 No
MUL.D F10 F6 F6 ROB9 R1 DADDI R] No
SD F8 0 R1 ROB10 BNEZ R1, No
SD F10 8 R1 ROB11
DADDI R1 R1 #16 ROB12
BNEZ R1 foo
Res. Stations
Clock Time Name JEIB Op Vj Vk Qj Qk Dest
12 Add1 No
Add2
Add3
Add4
9 Mull Yes div.d M[O+R1]M[8+R1] #3
Mul2 Yes mul.d #3 #3 |#4
15 Mul3 | Yes muld | R[F6] R[F6] #6
Mul4
Intl Yes daddi | R[R1] R[R1] #9
Int2 Yes bnez #9
Int3
Int4
Int5
Reg. res.status F2 F4 F6 F8 F10 R1

Qi #5 #4 #6 #9




Instruction

L.D
L.D
DIV.D
MUL.D
ADD.D
MUL.D

F2
F4
F6
F8
F6
F10

R1

Res. Stations

Time

14

Reg. res.status

Name
Add1 No
Add2
Add3
Add4
Mull Yes div.d M[O+R1]M[8+R1] #3
Mul2 Yes mul.d #3 #3 #4
Mul3 | Yes muld | R[F6] R[F6] #6
Mul4
intl No
Int2 Yes bnez | R[R1]
Int3
Int4
Int5
F2 F4 F6 F8 F10 R1

Qi

ID IS
3 4
4 5
5 6
6 7
7 8
8 9
9 10

10 11

11 12

12 13

13

13

~N O

#5 #4

#6

#9

Load1l
Load2
Load3
Load4
Load5

Storel
Store2
Store3
Store4
Storeb

ROB1
ROB2
ROB3
ROB4
ROB5
ROB6
ROB7
ROBS8
ROB9
ROB10
ROB11
ROB12

M[O+R1]

Address
M[O+R1]

(0]]
#4

Yes M[8+R1] #6  |#8
Dest Value Inst Ready
F6 DIV.D F6, No
F8 MUL.D F8 No
F6 R[F6] |ADD.D Fe¢ Yes
F10 MUL.D F1 No
S.D F8,0( No
S.D F10,8 No
R1 R[R1] |DADDI R] Yes
BNEZ R1, No
F2 L.D F2,0(F No




Instruction

L.D

L.D
DIV.D
MUL.D
ADD.D
MUL.D

Reg. res.status

F2
F4
F6
F8
F6
F10

R1

Res. Stations

Time

13

Name
Add1 No
Add2
Add3
Add4
Mull Yes div.d M[O+R1]M[8+R1] #3
Mul2 Yes mul.d #3 #3 #4
Mul3 | Yes muld | R[F6] R[F6] #6
Mul4
intl No
Int2 Yes bnez | R[R1]
Int3
Int4
Int5
F2 F4 F6 F8 F10 R1

Qi

1D IS
3 4
4 5
5 6
6 7
7 8
8 9
9 10
10 11
11 12
12 13
13 14
14

12
14 - 14
14 -14

13

~N O

#11

#12

#5 #4

#6

#9

Load1l
Load2
Load3
Load4
Load5

Storel
Store2
Store3
Store4
Storeb

ROB1
ROB2
ROB3
ROB4
ROB5
ROB6
ROB7
ROBS8
ROB9
ROB10
ROB11
ROB12

Yes

M[O+R1]
M[8+R1]

Address
M[O+R1]

#4

Yes M[8+R1] #6  |#8
Dest Value Inst Ready
F6 DIV.D F6, No
F8 MUL.D F8 No
F6 R[F6] |ADD.D Fe¢ Yes
F10 MUL.D F1 No
S.D F8,0( No
S.D F10,8 No
R1 R[R1] |DADDI R] Yes
BNEZ R1, No
F2 L.D F2,0(F No
F4 L.D F4.8(F No




Instruction

L.D
L.D
DIV.D
MUL.D
ADD.D
MUL.D

Reg. res.status

F2
F4
F6
F8
F6
F10

R1

Res. Stations

Time

12

Name
Add1l No
Add2
Add3
Add4
Mull Yes div.d M[O+R1]M[8+R1] #3
Mul2 Yes mul.d #3 #3 |#4
Mul3 | Yes muld | R[F6] R[F6] #6
Mul4 Yes div.d M[0+R1] #12 #1
Intl No
Int2 No
Int3
Int4
Int5

F2 F4 F6 F8 F10 R1

Qi

1D IS
3 4
4 5
5 6
6 7
7 8
8 9
9 10
10 11
11 12
12 13
13 14
14 15
15

12
14 - 14
14 - 14
15-15

12

13
15

~N O

#11

#12

#1 #4

#6

#9

Load1l
Load2
Load3
Load4
Load5

Storel
Store2
Store3
Store4
Storeb

ROB1
ROB2
ROB3
ROB4
ROB5
ROB6
ROB7
ROBS8
ROB9
ROB10
ROB11
ROB12

M[8+R1]

Address
M[O+R1]

(0]]
#4

Yes M[8+R1] #6  |#8
Dest Value Inst Ready
F6 DIV.D F6, No
F6 DIV.D F6, No
F8 MUL.D F8 No
F6 R[F6] |ADD.D Fe¢ Yes
F10 MUL.D F1 No
S.D F8,0( No
S.D F10,8 No
R1 R[R1] |DADDI R] Yes
BNEZ R1, Yes
F2 M[O+R1] |L.D F2,0(F Yes
F4 L.D F4.8(F No




Instruction

Res. Stations

L.D F2
L.D F4
DIV.D F6
MUL.D F8
ADD.D F6
MUL.D F10
SD F8
SD F10
DADDI R1
BNEZ R1
L.D F2
L.D F4
DIV.D F6
MUL.D F8
ADD.D F6
MUL.D F10
S.D F8
SD F10
DADDI R1
BNEZ R1
L.D F2
L.D F4
DIV.D F6
MUL.D F8
ADD.D F6
MUL.D F10
SD F8
SD F10
DADDI R1
BNEZ R1
Clock Time
16

5

11

15

Reg. res.status

Name
Add1l No
Add2
Add3
Add4
Mull Yes div.d M[O+R1]M[8+R1] #3
Mul2 Yes mul.d #3 #3 |#4
Mul3 | Yes muld | R[F6] R[F6] #6
Mul4 Yes divd M[0O+R1]M[8+R1] #1
Intl No
Int2 No
Int3
Int4
Int5

F2 F4 F6 F8 F10 R1

Qi

1D IS
3 4
4 5
5 6
6 7
7 8
8 9
9 10
10 11
11 12
12 13
13 14
14 15
15
16

12
14 - 14
14 - 14
15-15

~N O

#11

#12

#1 #4

#6

#9

Busy Address

Load1l

Load2

Load3

Load4

Load5

Busy Address Qi

Storel Yes M[O+R1] #4

Store2 Yes M[8+R1] #6  |#8

Store3

Store4

Storeb

Dest Value Inst Ready

ROB1 F6 DIV.D F6, No
ROB2
ROB3 F6 DIV.D F6, No
ROB4 F8 MUL.D F8 No
ROB5 F6 R[F6] |ADD.D Fe¢ Yes
ROB6| F10 MUL.D F1 No
ROB7 S.D F8,0( No
ROBS S.D F10,8 No
ROB9 R1 R[R1] |DADDI R] Yes

ROB10 BNEZ R1, Yes

ROB11 F2 M[O+R1] |L.D F2,0(F Yes

ROB12 F4 M[8+R1] |L.D F4 8(F Yes

- n 3n MUL d¢ ptropei va yivel issue
(dev uttapyel RS)



Instruction

Res. Stations

L.D F2
L.D F4
DIV.D F6
MUL.D F8
ADD.D F6
MUL.D F10
SD F8
SD F10
DADDI R1
BNEZ R1
L.D F2
L.D F4
DIV.D F6
MUL.D F8
ADD.D F6
MUL.D F10
S.D F8
SD F10
DADDI R1
BNEZ R1
L.D F2
L.D F4
DIV.D F6
MUL.D F8
ADD.D F6
MUL.D F10
SD F8
SD F10
DADDI R1
BNEZ R1
Clock Time
17

4

10

15

Reg. res.status

Name
Add1l No
Add2
Add3
Add4
Mull Yes div.d M[O+R1]M[8+R1] #3
Mul2 Yes mul.d #3 #3 |#4
Mul3 | Yes muld | R[F6] R[F6] #6
Mul4 Yes divd M[0O+R1]M[8+R1] #1
Intl No
Int2 No
Int3
Int4
Int5

F2 F4 F6 F8 F10 R1

Qi

1D IS
3 4
4 5
5 6
6 7
7 8
8 9
9 10
10 11
11 12
12 13
13 14
14 15
15
16
17

12
14 - 14
14 - 14
15-15

~N O

#11

#12

#1 #4

#6

#9

Busy Address

Load1l

Load2

Load3

Load4

Load5

Busy Address Qi

Storel Yes M[O+R1] #4

Store2 Yes M[8+R1] #6  |#8

Store3

Store4

Storeb

Dest Value Inst Ready

ROB1 F6 DIV.D F6, No
ROB2
ROB3 F6 DIV.D F6, No
ROB4 F8 MUL.D F8 No
ROB5 F6 R[F6] |ADD.D Fe¢ Yes
ROB6| F10 MUL.D F1 No
ROB7 S.D F8,0( No
ROBS S.D F10,8 No
ROB9 R1 R[R1] |DADDI R] Yes

ROB10 BNEZ R1, Yes

ROB11 F2 M[O+R1] |L.D F2,0(F Yes

ROB12 F4 M[8+R1] |L.D F4 8(F Yes

- n 3n MUL d¢ ptropei va yivel issue
(dev utrapxel RS)



Instruction

Res. Stations

L.D F2
L.D F4
DIV.D F6
MUL.D F8
ADD.D F6
MUL.D F10
SD F8
SD F10
DADDI R1
BNEZ R1
L.D F2
L.D F4
DIV.D F6
MUL.D F8
ADD.D F6
MUL.D F10
S.D F8
SD F10
DADDI R1
BNEZ R1
L.D F2
L.D F4
DIV.D F6
MUL.D F8
ADD.D F6
MUL.D F10
SD F8
SD F10
DADDI R1
BNEZ R1
Clock Time
18

3

9

15

Reg. res.status

Name
Add1l No
Add2
Add3
Add4
Mull Yes div.d M[O+R1]M[8+R1] #3
Mul2 Yes mul.d #3 #3 |#4
Mul3 | Yes muld | R[F6] R[F6] #6
Mul4 Yes divd M[0O+R1]M[8+R1] #1
Intl No
Int2 No
Int3
Int4
Int5

F2 F4 F6 F8 F10 R1

Qi

1D IS
3 4
4 5
5 6
6 7
7 8
8 9
9 10
10 11
11 12
12 13
13 14
14 15
15
16
17
18

12
14 - 14
14 - 14
15-15

~N O

#11

#12

#1 #4

#6

#9

Busy Address

Load1l

Load2

Load3

Load4

Load5

Busy Address Qi

Storel Yes M[O+R1] #4

Store2 Yes M[8+R1] #6  |#8

Store3

Store4

Storeb

Dest Value Inst Ready

ROB1 F6 DIV.D F6, No
ROB2
ROB3 F6 DIV.D F6, No
ROB4 F8 MUL.D F8 No
ROB5 F6 R[F6] |ADD.D Fe¢ Yes
ROB6| F10 MUL.D F1 No
ROB7 S.D F8,0( No
ROBS S.D F10,8 No
ROB9 R1 R[R1] |DADDI R] Yes

ROB10 BNEZ R1, Yes

ROB11 F2 M[O+R1] |L.D F2,0(F Yes

ROB12 F4 M[8+R1] |L.D F4 8(F Yes

- n 3n MUL d¢ ptropei va yivel issue
(dev utrapxel RS)



Instruction

Res. Stations

L.D F2
L.D F4
DIV.D F6
MUL.D F8
ADD.D F6
MUL.D F10
SD F8
SD F10
DADDI R1
BNEZ R1
L.D F2
L.D F4
DIV.D F6
MUL.D F8
ADD.D F6
MUL.D F10
S.D F8
SD F10
DADDI R1
BNEZ R1
L.D F2
L.D F4
DIV.D F6
MUL.D F8
ADD.D F6
MUL.D F10
SD F8
SD F10
DADDI R1
BNEZ R1
Clock Time
19

2

8

15

Reg. res.status

Name
Add1l No
Add2
Add3
Add4
Mull Yes div.d M[O+R1]M[8+R1] #3
Mul2 Yes mul.d #3 #3 |#4
Mul3 | Yes muld | R[F6] R[F6] #6
Mul4 Yes divd M[0O+R1]M[8+R1] #1
Intl No
Int2 No
Int3
Int4
Int5

F2 F4 F6 F8 F10 R1

Qi

1D IS
3 4
4 5
5 6
6 7
7 8
8 9
9 10
10 11
11 12
12 13
13 14
14 15
15
16
17
18
19

12
14 - 14
14 - 14
15-15

~N O

#11

#12

#1 #4

#6

#9

Busy Address

Load1l

Load2

Load3

Load4

Load5

Busy Address Qi

Storel Yes M[O+R1] #4

Store2 Yes M[8+R1] #6  |#8

Store3

Store4

Storeb

Dest Value Inst Ready

ROB1 F6 DIV.D F6, No
ROB2
ROB3 F6 DIV.D F6, No
ROB4 F8 MUL.D F8 No
ROB5 F6 R[F6] |ADD.D Fe¢ Yes
ROB6| F10 MUL.D F1 No
ROB7 S.D F8,0( No
ROBS S.D F10,8 No
ROB9 R1 R[R1] |DADDI R] Yes

ROB10 BNEZ R1, Yes

ROB11 F2 M[O+R1] |L.D F2,0(F Yes

ROB12 F4 M[8+R1] |L.D F4 8(F Yes

- n 3n MUL d¢ ptropei va yivel issue
(dev utrapxel RS)



Instruction

Res. Stations

L.D F2
L.D F4
DIV.D F6
MUL.D F8
ADD.D F6
MUL.D F10
SD F8
SD F10
DADDI R1
BNEZ R1
L.D F2
L.D F4
DIV.D F6
MUL.D F8
ADD.D F6
MUL.D F10
S.D F8
SD F10
DADDI R1
BNEZ R1
L.D F2
L.D F4
DIV.D F6
MUL.D F8
ADD.D F6
MUL.D F10
SD F8
SD F10
DADDI R1
BNEZ R1
Clock Time
20

1

7

15

Reg. res.status

Name
Add1l No
Add2
Add3
Add4
Mull Yes div.d M[O+R1]M[8+R1] #3
Mul2 Yes mul.d #3 #3 |#4
Mul3 | Yes muld | R[F6] R[F6] #6
Mul4 Yes divd M[0O+R1]M[8+R1] #1
Intl No
Int2 No
Int3
Int4
Int5

F2 F4 F6 F8 F10 R1

Qi

1D IS
3 4
4 5
5 6
6 7
7 8
8 9
9 10

10 11
11 12
12 13
13 14

14 15
15

16

17

18

19

20

12
14 - 14
14 - 14
15-15

~N O

#11

#12

#1 #4

#6

#9

Busy Address

Load1l

Load2

Load3

Load4

Load5

Busy Address Qi

Storel Yes M[O+R1] #4

Store2 Yes M[8+R1] #6  |#8

Store3

Store4

Storeb

Dest Value Inst Ready

ROB1 F6 DIV.D F6, No
ROB2
ROB3 F6 DIV.D F6, No
ROB4 F8 MUL.D F8 No
ROB5 F6 R[F6] |ADD.D Fe¢ Yes
ROB6| F10 MUL.D F1 No
ROB7 S.D F8,0( No
ROBS S.D F10,8 No
ROB9 R1 R[R1] |DADDI R] Yes

ROB10 BNEZ R1, Yes

ROB11 F2 M[O+R1] |L.D F2,0(F Yes

ROB12 F4 M[8+R1] |L.D F4 8(F Yes

- n 3n MUL d¢ ptropei va yivel issue
(dev utrapxel RS)



Instruction

L.D

L.D
DIV.D
MUL.D
ADD.D
MUL.D

Reg. res.status

F2
F4
F6
F8
F6
F10

R1

Res. Stations

Time

1D IS
3 4
4 5
5 6
6 7
7 8
8 9
9 10
10 11
11 12
12 13
13 14
14 15
15

16

17

18

19

20

21

12
14 - 14
14 - 14
15-15

13
15
15
16

~N O

Busy Address

Load1l

Load2

Load3

Load4

Load5

Busy Address Qi

Storel Yes M[O+R1] #4

Store2 Yes M[8+R1] #6  |#8

Store3

Store4

Storeb

Dest Value Inst Ready

ROB1 F6 DIV.D F6, No
ROB2
ROB3 F6 DIV.D F6, No
ROB4 F8 MUL.D F8 No
ROB5 F6 R[F6] |ADD.D Fe¢ Yes
ROB6| F10 MUL.D F1 No
ROB7 S.D F8,0( No
ROBS S.D F10,8 No
ROB9 R1 R[R1] |DADDI R Yes

ROB10 BNEZ R1, Yes

ROB11 F2 M[O+R1] |[L.D F2,0(F Yes

ROB12 F4 M[8+R1] |L.D F4 8(F Yes

(dev utrapxel RS)

Name
Add1l No
Add2
Add3
Add4
Mull Yes div.d M[O+R1]M[8+R1] #3
Mul2 Yes mul.d #3 #3 |#4
Mul3 | Yes muld | R[F6] R[F6] #6
Mul4 Yes divd M[0O+R1]M[8+R1] #1
Intl No
Int2 No
Int3
Int4
Int5

F2 F4 F6 F8 F10 R1

Qi

#11

#12

- n 3n MUL ¢ ptropei va yivel issue



Instruction

Res. Stations

L.D F2
L.D F4
DIV.D F6
MUL.D F8
ADD.D F6
MUL.D F10
SD F8
SD F10
DADDI R1
BNEZ R1
L.D F2
L.D F4
DIV.D F6
MUL.D F8
ADD.D F6
MUL.D F10
S.D F8
SD F10
DADDI R1
BNEZ R1
L.D F2
L.D F4
DIV.D F6
MUL.D F8
ADD.D F6
MUL.D F10
SD F8
SD F10
DADDI R1
BNEZ R1
Clock Time
22

15

5

14

Reg. res.status

Name
Add1l No
Add2
Add3
Add4
Mull No
Mul2 Yes muld | R[F6] R[F6] #4
Mul3 | Yes muld | R[F6] R[F6] #6
Mul4 Yes divd M[0O+R1]M[8+R1] #1
Intl No
Int2 No
Int3
Int4
Int5
F2 F4 F6 F8 F10 R1

Qi

1D IS
3 4
4 5
5 6
6 7
7 8
8 9
9 10

10 11
11 12
12 13
13 14
14 15
15

16

17

18

19

20

21

22

#11

#12

#1 #4

#6

#9

Load1l
Load2
Load3
Load4
Load5

Busy Address

Storel
Store2
Store3
Store4
Storeb

Busy Address

(0]]

ROB1
ROB2
ROB3
ROB4
ROB5
ROB6
ROB7
ROBS8
ROB9
ROB10
ROB11
ROB12

Yes M[O+R1] #H4
Yes M[8+R1] #6  |#8
Dest Value Inst Ready
F6 DIV.D F6, No
F6 R[F6] |DIV.D F6, Yes
F8 MUL.D F8 No
F6 R[F6] |ADD.D Fe¢ Yes
F10 MUL.D F1 No
S.D F8,0( No
S.D F10,8 No
R1 R[R1] |DADDI R] Yes
BNEZ R1, Yes
F2 M[O+R1] |L.D F2,0(F Yes
F4 M[8+R1] |L.D F4 8(F Yes

- n 3n MUL Ba yivel issue oTov €TTOPEVO KUKAO



Instruction i k IF 1D IS EX WB O Busy Address

L.D F2 0 R1 4 — 4 0 Load1

L.D F4 8 R1 2 3 4 5-5 6 7 Load?2

DIV.D F6 F2 F4 3 4 5 7-21 22 23 Load3

MULD F8 F6 F6 4 5 6 Load4

ADD.D F6 F2 F4 5 6 7 8-11 12 Load5

MULD F10 F6 F6 6 7 8 13

S.D F8 0 R1 7 8 9

SD F10 8 R1 8 9 10 Busy Address Qi

DADDI R1 R1 #16 9 10 11 12 13 Storel Yes  M[0+R1] #4

BNEZ R1 foo 10 11 12 14-14 15 Store2 Yes M[8+R1] #6 H8

L.D F2 0 R1 11 12 13 14 -14 15 Store3

L.D F4 8 R1 12 13 14 15-15 16 Store4d

DIV.D F6 F2 F4 13 14 15 22 Store5

MULD F8 F6 F6 14 15 23

ADDD F6 F2 F4 15 16

MUL.D F10 F6 F6 16 17

SD F8 0 R1 17 18 Dest Value Inst Ready
S.D F10 8 R1 18 19 ROB1 F6 DIV.D F6, No
DADDI R1 R1 #16 19 20 ROB2 F8 MUL.D F8 No
BNEZ R1 foo 20 21 ROB3

L.D F2 0 R1 21 22 ROB4 F8 MUL.D F8 No
L.D F4 8 R1 22 23 ROBS5 F6 R[F6] |ADD.D F€ Yes
DIV.D F6 F2 F4 23 ROB6| F10 MUL.D F1 No
MULD F8 F6 F6 ROB7 S.D F8,0(l No
ADDD F6 F2 F4 ROBS S.D F10,8 No
MULD F10 F6 F6 ROB9 R1 R[R1] |DADDI R] Yes
S.D F8 0 R1 ROB10 BNEZ R1, Yes
SD F10 8 R1 ROB11 F2 M[0+R1] |L.D F2,0(F Yes
DADDI R1 R1 #16 ROB12 F4 M[8+R1] |L.D F4,8(F Yes
BNEZ R1 foo

Res. Stations

Clock Time Name JEIB Op Vj Vk Qj Qk Dest
No

23 Add1
Add2
Add3
Add4
Mull Yes mul.d #1 #1 |#2
15 Mul2 Yes mul.d R[F6] R[F6] #4
4 Mul3 | Yes muld | R[F6] R[F6] #6
13 Mul4 Yes div.d M[0+R1]M[8+R1] #1
Intl No
Int2 No
Int3
Int4
Int5

Reg. res.status F2 (] F6 [=:] =)

Qi #11 #12 #1 #2 #6

R1
#9




Instruction

L.D
L.D
DIV.D
MUL.D
ADD.D
MUL.D

Reg. res.status

F2 0
F4 8
F6 F2
F8 F6
F6 F2
F10 F6
F8 0
F10 8
R1 R1
R1 foo
F2 0
F4 8
F6 F2
F8 F6
F6 F2
F10 F6
F8 0
F10 8
R1 R1
R1 foo
F2 0
F4 8
F6 F2
F8 F6
F6 F2
F10 F6
F8 0
F10 8
R1 R1
R1 foo
Res. Stations
Time Name
Add1
4 Add2
Add3
Add4
Mull
15 Mul2
3 Mul3
12 Mul4
Intl
Int2
Int3
Int4
Int5

Qi

k IF ID IS EX WB O
Rl d — O
R1 2 3 4 5-5 6 7
F4 3 4 5 7-21 22 23
F6 4 5 6
F4 5 6 7 8-11 12
F6 6 7 8 13
R1 7 8 9
R1 8 9 10
#16 9 10 11 12 13
10 11 12 14 — 14 15
R1 11 12 13 14 — 14 15
R1 12 13 14 15 - 15 16
F4 13 14 15 22
F6 14 15 23
F4 15 16 24
F6 16 17
R1 17 18
R1 18 19
#16 19 20
20 21
R1 21 22
R1 22 23
F4 23 24
F6 24
F4
F6
R1
R1
#16
Bus Dest
Yes add M[0O+R1]M[8+R1] #3
Yes mul.d #1 #1 |#2
Yes muld | R[F6] R[F6] #4
Yes muld | R[F6] R[F6] #6
Yes div.d M[0O+R1]M[8+R1] #1
No
No
F2 F4 F6 F8 F10 R1

#11

#12

#3 #2

#6

#9

Load1l
Load2
Load3
Load4
Load5

Storel
Store2
Store3
Store4
Storeb

ROB1
ROB2
ROB3

ROB5
ROB6
ROB7
ROBS8
ROB9
ROB10
ROB11
ROB12

Busy Address

Busy Address

(0]]

Yes M[O+R1] #H4
Yes M[8+R1] #6  |#8
Dest Value Inst Ready
F6 DIV.D F6, No
F8 MUL.D F8 No
F6 ADD.D Fe¢ No
F8 MUL.D F8 No
F6 R[F6] |ADD.D Fe¢ Yes
F10 MUL.D F1 No
S.D F8,0( No
S.D F10,8 No
R1 R[R1] |DADDI R] Yes
BNEZ R1, Yes
F2 M[O+R1] |L.D F2,0(F Yes
F4 M[8+R1] |L.D F4 8(F Yes




Instruction

L.D
L.D
DIV.D
MUL.D
ADD.D
MUL.D

Reg. res.status

F2 0
F4 8
F6 F2
F8 F6
F6 F2
F10 F6
F8 0
F10 8
R1 R1
R1 foo
F2 0
F4 8
F6 F2
F8 F6
F6 F2
F10 F6
F8 0
F10 8
R1 R1
R1 foo
F2 0
F4 8
F6 F2
F8 F6
F6 F2
F10 F6
F8 0
F10 8
R1 R1
R1 foo
Res. Stations
Time Name
Add1
3 Add2
Add3
Add4
Mull
15 Mul2
2 Mul3
11 Mul4
Intl
Int2
Int3
Int4
Int5

Qi

k IF ID IS EX WB O
Rl Ad — 4 O
R1 2 3 4 5-5 6 7
F4 3 4 5 7-21 22 23
F6 4 5 6
F4 5 6 7 8-11 12
F6 6 7 8 13
R1 7 8 9
R1 8 9 10
#16 9 10 11 12 13
10 11 12 14 — 14 15
R1 11 12 13 14 — 14 15
R1 12 13 14 15 - 15 16
F4 13 14 15 22
F6 14 15 23
F4 15 16 24 25
F6 16 17 s
R1 17 18
R1 18 19
#16 19 20
20 21
R1 21 22
R1 22 23
F4 23 24
F6 24 25
F4 25
F6
R1
R1
#16
Bus Dest
Yes add M[0O+R1]M[8+R1] #3
Yes mul.d #1 #1 |#2
Yes muld | R[F6] R[F6] #4
Yes muld | R[F6] R[F6] #6
Yes div.d M[0O+R1]M[8+R1] #1
No
No
F2 F4 F6 F8 F10 R1

#11

#12

#3 #2

#6

#9

Load1l
Load2
Load3
Load4
Load5

Storel
Store2
Store3
Store4
Storeb

ROB1
ROB2
ROB3

ROB5
ROB6
ROB7
ROBS8
ROB9
ROB10
ROB11
ROB12

Busy Address

Busy Address

(0]]

Yes M[O+R1] #H4 H
Yes M[8+R1] #6  |#8
Dest Value Inst Ready
F6 DIV.D F6, No
F8 MUL.D F8 No
F8 MUL.D F8 No
F6 R[F6] |ADD.D Fe¢ Yes
F10 MUL.D F1 No
S.D F8,0( No
S.D F10,8 No
R1 R[R1] |DADDI R] Yes
BNEZ R1, Yes
F2 M[O+R1] |[L.D F2,0(F Yes
F4 M[8+R1] |L.D F4 8(F Yes




Instruction

L.D
L.D
DIV.D
MUL.D
ADD.D
MUL.D

Reg. res.status

F2 0
F4 8
F6 F2
F8 F6
F6 F2
F10 F6
F8 0
F10 8
R1 R1
R1 foo
F2 0
F4 8
F6 F2
F8 F6
F6 F2
F10 F6
F8 0
F10 8
R1 R1
R1 foo
F2 0
F4 8
F6 F2
F8 F6
F6 F2
F10 F6
F8 0
F10 8
R1 R1
R1 foo
Res. Stations
Time Name
Add1
2 Add2
Add3
Add4
Mull
15 Mul2
1 Mul3
10 Mul4
Intl
Int2
Int3
Int4
Int5

Qi

k IF ID IS EX WB O
Rl d — O
R1 2 3 4 5-5 6 7
F4 3 4 5 7-21 22 23
F6 4 5 6
F4 5 6 7 8-11 12
F6 6 7 8 13
R1 7 8 9
R1 8 9 10
#16 9 10 11 12 13
10 11 12 14 — 14 15
R1 11 12 13 14 — 14 15
R1 12 13 14 15 - 15 16
F4 13 14 15 22
F6 14 15 23
F4 15 16 24 25
F6 16 17
R1 17 18
R1 18 19
#16 19 20
20 21
R1 21 22
R1 22 23
F4 23 24
F6 24 25
F4 25 26
F6 26
R1
R1
#16
Bus Dest
Yes add M[0O+R1]M[8+R1] #3
Yes mul.d #1 #1 |#2
Yes muld | R[F6] R[F6] #4
Yes muld | R[F6] R[F6] #6
Yes div.d M[0O+R1]M[8+R1] #1
No
No
F2 F4 F6 F8 F10 R1

#11

#12

#3 #2

#6

#9

Load1l
Load2
Load3
Load4
Load5

Storel
Store2
Store3
Store4
Storeb

ROB1
ROB2
ROB3

ROB5
ROB6
ROB7
ROBS8
ROB9
ROB10
ROB11
ROB12

Busy Address

Busy Address

(0]]

Yes M[O+R1] #H4
Yes M[8+R1] #6  |#8
Dest Value Inst Ready
F6 DIV.D F6, No
F8 MUL.D F8 No
F6 ADD.D Fe¢ No
F8 MUL.D F8 No
F6 R[F6] |ADD.D Fe¢ Yes
F10 MUL.D F1 No
S.D F8,0( No
S.D F10,8 No
R1 R[R1] |DADDI R] Yes
BNEZ R1, Yes
F2 M[O+R1] |L.D F2,0(F Yes
F4 M[8+R1] |L.D F4 8(F Yes

- Ogv uUTTOPEi va yivel issue n 4n MUL yiaTi dgv
uttapxel dlaBEaiyo ROB entry



Instruction

L.D

L.D
DIV.D
MUL.D
ADD.D
MUL.D

Reg. res.status

F2 0
F4 8
F6 F2
F8 F6
F6 F2
F10 F6
F8 0
F10 8
R1 R1
R1 foo
F2 0
F4 8
F6 F2
F8 F6
F6 F2
F10 F6
F8 0
F10 8
R1 R1
R1 foo
F2 0
F4 8
F6 F2
F8 F6
F6 F2
F10 F6
F8 0
F10 8
R1 R1
R1 foo
Res. Stations
Time Name
Add1
1 Add2
Add3
Add4
Mull
15 Mul2
0 Mul3
9 Mul4
Intl
Int2
Int3
Int4
Int5

Qi

k IF [») IS EX WB U
Rl d — O
R1 2 3 4 5-5 6 7
F4 3 4 5 7-21 22 23
F6 4 5 6
F4 5 6 7 8-11 12
F6 6 7 8 13 -27
R1 7 8 9
R1 8 9 10
#16 9 10 11 12 13
10 11 12 14 — 14 15
R1 11 12 13 14 — 14 15
R1 12 13 14 15 - 15 16
F4 13 14 15 22
F6 14 15 23
E4 15 16 24 25
F6 16 17
R1 17 18
R1 18 19
#16 19 20
20 21
R1 21 22
R1 22 23
F4 23 24
F6 24 25
F4 25 26
F6 26 27
R1 27
R1
#16
Bus Dest
Yes add M[0O+R1]M[8+R1] #3
Yes mul.d #1 #1 |#2
Yes muld | R[F6] R[F6] #4
Yes muld | R[F6] R[F6] #6
Yes div.d M[0O+R1]M[8+R1] #1
No
No
F2 F4 F6 F8 F10 R1

#11

#12

#3 #2

#6

#9

Load1l
Load2
Load3
Load4
Load5

Storel
Store2
Store3
Store4
Storeb

ROB1
ROB2
ROB3

ROB5
ROB6
ROB7
ROBS8
ROB9
ROB10
ROB11
ROB12

Busy Address

Busy Address

(0]]

Yes M[O+R1] #H4
Yes M[8+R1] #6  |#8
Dest Value Inst Ready
F6 DIV.D F6, No
F8 MUL.D F8 No
F6 ADD.D Fe¢ No
F8 MUL.D F8 No
F6 R[F6] |ADD.D Fe¢ Yes
F10 MUL.D F1 No
S.D F8,0( No
S.D F10,8 No
R1 R[R1] |DADDI R] Yes
BNEZ R1, Yes
F2 M[O+R1] |L.D F2,0(F Yes
F4 M[8+R1] |L.D F4 8(F Yes

- Ogv uUTTOPEi va yivel issue n 4n MUL yiaTi dgv
uttapxel diaBéoipyo ROB entry

- aT1TO TOV ETTOUEVO KUKAO UTTOPEI Va apxioel TNV

ekTéEAEON N 1n MUL



Instruction

L.D

L.D
DIV.D
MUL.D
ADD.D
MUL.D

F2 0
F4 8
F6 F2
F8 F6
F6 F2
F10 F6
F8 0
F10 8
R1 R1
R1 foo
F2 0
F4 8
F6 F2
F8 F6
F6 F2
F10 F6
F8 0
F10 8
R1 R1
R1 foo
F2 0
F4 8
F6 F2
F8 F6
F6 F2
F10 F6
F8 0
F10 8
R1 R1
R1 foo
Res. Stations
Time Name
Add1
0 Add2
Add3
Add4
Mull
14 Mul2
Mul3
8 Mul4
Intl
Int2
Int3
Int4
Int5

Reg. res.status

Qi

k IF [») IS EX WB U
Rl d — O
R1 2 3 4 5-5 6 7
F4 3 4 5 7-21 22 23
F6 4 5 6 28
F4 5 6 7 8-11 12
F6 6 7 8 13 -27 28
R1 7 8 9
R1 8 9 10
#16 9 10 11 12 13
10 11 12 14 — 14 15
R1 11 12 13 14 — 14 15
R1 12 13 14 15 - 15 16
F4 13 14 15 22
F6 14 15 23
E4 15 16 24 25 —-28
F6 16 17
R1 17 18
R1 18 19
#16 19 20
20 21
R1 21 22
R1 22 23
F4 23 24
F6 24 25
F4 25 26
F6 26 27
R1 27 28
R1 28
#16
Bus Dest
Yes add M[0O+R1]M[8+R1] #3
Yes mul.d #1 #1 |#2
Yes muld | R[F6] R[F6] #4
No
Yes div.d M[0O+R1]M[8+R1] #1
No
No
F2 F4 F6 F8 F10 R1

#11

#12

#3 #2

#6

#9

Load1l
Load2
Load3
Load4
Load5

Storel
Store2
Store3
Store4
Storeb

ROB1
ROB2
ROB3

ROB5
ROB6
ROB7
ROBS8
ROB9
ROB10
ROB11
ROB12

Busy Address

Busy Address

(0]]

Yes M[O+R1] #H4
Yes M[8+R1]

Dest Value Inst Ready
F6 DIV.D F6, No
F8 MUL.D F8 No
F6 ADD.D Fe¢ No
F8 MUL.D F8 No
F6 R[F6] |ADD.D Fe¢ Yes
F10 R[F10] |MUL.D F1 Yes

S.D F8,0( No
S.D F10,8 No
R1 R[R1] |DADDI R] Yes
BNEZ R1, Yes
F2 M[O+R1] |[L.D F2,0(F Yes
F4 M[8+R1] [L.D F4 8(F Yes

- Ogv uUTTOPEi va yivel issue n 4n MUL yiaTi dgv
uttapxel diaBéoipyo ROB entry



Instruction

L.D

L.D
DIV.D
MUL.D
ADD.D
MUL.D

Reg. res.status

F2
F4
F6
F8
F6
F10

R1

Res. Stations

Time

13

Name
Add1 No
Add2 No
Add3
Add4
Mull Yes mul.d #1 #1 |#2
Mul2 Yes muld | R[F6] R[F6] #4
Mul3 No
Mul4 Yes divd M[0+R1]M[8+R1] #1
Intl No
Int2 No
Int3
Int4
Int5
F2 F4 F6 F8 F10 R1

Qi

1D IS EX

3 4 5-5
4 5 7-21
5 6 28

6 7 8-11
7 8 13 -27
8 9

9 10 29 - 29
10 11 12
11 12 14 - 14
12 13 14 - 14
13 14 15-15
14 15 22
15 23

16 24 25 —-28
17

18

19

20

21

22

23

24

25

26

27

28

29

#11

#12

#3 #2

#6

#9

Load1l
Load2
Load3
Load4
Load5

Storel
Store2
Store3
Store4
Storeb

ROB1
ROB2
ROB3

ROB5
ROB6
ROB7
ROBS8
ROB9
ROB10
ROB11
ROB12

Busy Address

Busy Address

(0]]

Yes M[O+R1] #H4
Yes M[8+R1]

Dest Value Inst Ready
F6 DIV.D F6, No
F8 MUL.D F8 No
F6 R[F6] |ADD.D F¢ Yes
F8 MUL.D F8 No
F6 R[F6] |ADD.D Fe¢ Yes
F10 R[F10] |MUL.D F1 Yes

S.D F8,0( No
S.D F10,8 No
R1 R[R1] |DADDI R] Yes
BNEZ R1, Yes
F2 M[O+R1] |[L.D F2,0(F Yes
F4 M[8+R1] [L.D F4 8(F Yes

- Ogv uUTTOPEi va yivel issue n 4n MUL yiaTi dgv
uttapxel diaBéoipyo ROB entry



Instruction

L.D

L.D
DIV.D
MUL.D
ADD.D
MUL.D

Reg. res.status

i k IF ID IS EX WB O
F2 0 R1 4 — 4 O
F4 8 R1 2 3 4 5-5 6 7
F6 F2 F4 3 4 5 7-21 22 23
F8 F6 F6 4 5 6 28
F6 F2 F4 5 6 7 8 -11 12
F10 F6 F6 6 7 8 13 - 27 28
F8 0 R1 7 8 9
F10 8 R1 8 9 10 29 -29 30
R1 R1 #16 9 10 11 12 13
R1 foo 10 11 12 14 — 14 15
F2 0 R1 11 12 13 14 — 14 15
F4 8 R1 12 13 14 15 - 15 16
F6 F2 F4 13 14 15 22
=] F6 F6 14 15 23
F6 EF2 F4 15 16 24 25 -28 29
F10 F6 F6 16 17
F8 0 R1 17 18
F10 8 R1 18 19
R1 R1 #16 19 20
R1 foo 20 21
F2 0 R1 21 22
F4 8 R1 22 23
F6 F2 F4 23 24
F8 F6 F6 24 25
F6 F2 F4 25 26
F10 F6 F6 26 27
F8 0 R1 27 28
F10 8 R1 28 29
R1 R1 #16 29 30
R1 foo 30
Res. Stations
Time Name
Add1 No
Add2 No
Add3
Add4
Mull Yes mul.d #1 #1 |#2
12 Mul2 Yes muld | R[F6] R[F6] #4
Mul3 No
6 Mul4 Yes div.dd M[0O+R1]M[8+R1] #1
Intl No
Int2 No
Int3
Int4
Int5
F2 F4 F6 F8 F10 R1

Qi

#11

#12

#3 #2

#6

#9

Load1l
Load2
Load3
Load4
Load5

Busy Address

Storel
Store2
Store3
Store4
Storeb

ROB1
ROB2
ROB3

ROB5
ROB6
ROB7
ROBS8
ROB9
ROB10
ROB11
ROB12

Busy Address Qi
Yes M[O+R1] #4
No
Dest Value Inst Ready
F6 DIV.D F6, No
F8 MUL.D F8 No
F6 R[F6] |ADD.D F¢ Yes
F8 MUL.D F8 No
F6 R[F6] |ADD.D F¢ Yes
F10 R[F10] |MUL.D F1 Yes
S.D F8,0( No
S.D F10,8 Yes
R1 R[R1] |DADDI R Yes
BNEZ R1, Yes
F2 M[O+R1] |[L.D F2,0(F Yes
F4 M[8+R1] [L.D F4 8(F Yes

- Ogv uUTTOPEi va yivel issue n 4n MUL yiaTi dgv
uttapxel diaBéoipyo ROB entry



Instruction

L.D

L.D
DIV.D
MUL.D
ADD.D
MUL.D

Clock
31

Reg. res.status

i k IF ID IS EX WB O
F2 0 R1 4 — 4 O
F4 8 R1 2 3 4 5-5 6 7
F6 F2 F4 3 4 5 7-21 22 23
F8 F6 F6 4 5 6 28
F6 F2 F4 5 6 7 8-11 12
F10 F6 F6 6 7 8 13 - 27 28
F8 0 R1 7 8 9
F10 8 R1 8 9 10 29 -29 30
R1 R1 #16 9 10 11 12 13
R1 foo 10 11 12 14 — 14 15
F2 0 R1 11 12 13 14 — 14 15
F4 8 R1 12 13 14 15 - 15 16
F6 F2 F4 13 14 15 22
F8 F6 F6 14 15 23
F6 E2 F4 15 16 24 25 -28 29
F10 F6 F6 16 17
F8 0 R1 17 18
F10 8 R1 18 19
R1 R1 #16 19 20
R1 foo 20 21
F2 0 R1 21 22
F4 8 R1 22 23
F6 F2 F4 23 24
F8 F6 F6 24 25
F6 F2 F4 25 26
F10 F6 F6 26 27
F8 0 R1 27 28
F10 8 R1 28 29
R1 R1 #16 29 30
R1 foo 30 31
Res. Stations
Time Name
Add1l No
Add2 No
Add3
Add4
Mull Yes mul.d #1 #1 |#2
11 Mul2 Yes muld | R[F6] R[F6] #4
Mul3 No
5 Mul4 Yes div.d M[0+R1]M[8+R1] #1
Intl No
Int2 No
Int3
Int4
Int5
F2 F4 F6 F8 F10 R1

Qi

#11

#12

#3 #2

#6

#9

Loadl
Load2
Load3
Load4
Load5

Busy Address

Storel
Store2
Store3
Store4

Storeb5

ROB1
ROB2
ROB3
ROB4
ROBS5
ROB6
ROB7
ROBS
ROB9
ROB10
ROB11
ROB12

Busy Address

Qi

Yes M[O+R1] #4
No
Dest Value Inst Ready
F6 DIV.D F6, No
F8 MUL.D F8 No
F6 R[F6] |ADD.D F¢ Yes
F8 MUL.D F8 No
F6 R[F6] |ADD.D F¢ Yes
F10 R[F10] |MUL.D F1 Yes
S.D F8,0( No
S.D F10,8 Yes
R1 R[R1] |DADDI R] Yes
BNEZ R1, Yes
F2 M[O+R1] |L.D F2,0(F Yes
F4 M[8+R1] |L.D F4 8(F Yes

- Ogv ptropei va yivel issue n 4n MUL yiaTi dev

uttapxel dlaBEoipuo ROB entry






Instruction

L.D

L.D
DIV.D
MUL.D
ADD.D
MUL.D

F2
F4
F6
F8
F6
F10

R1

Res. Stations

Time

Reg. res.status

Name RIS op Vj Vk Qj Ok Dest
No

k IF ID IS EX WB O
Rl d — O
R1 2 3 4 5-5 6 7
F4 3 4 5 7-21 22 23
F6 4 5 6 28
F4 5 6 7 8-11 12
F6 6 7 8 13 -27 28
R1 7 8 9
R1 8 9 10 29-29 30
#16 9 10 11 12 13
10 11 12 14 — 14 15
R1 11 12 13 14 — 14 15
R1 12 13 14 15 -15 16
F4 13 14 15 22
F6 14 15 23
F4 15 16 24 25 - 28 29
E6 16 17
R1 17 18
R1 18 19
#16 19 20
20 21
R1 21 22
R1 22 23
E4 23 24
F6 24 25
F4 25 26
F6 26 27
R1 27 28
R1 28 29
#16 29 30
30 31

Add1

Add2 No

Add3

Add4

Mull Yes mul.d #1 #1 |#2
Mul2 Yes muld | R[F6] R[F6] #4
Mul3 No

Mul4 Yes divd M[0+R1]M[8+R1] #1
Intl No

Int2 No

Int3

Int4

Int5

F2 F4 F6 F8 F10 R1

Qi

#11 #12 #3 #2 #6 #9

Load1l
Load2
Load3
Load4
Load5

Busy Address

Storel
Store2
Store3
Store4
Storeb

ROB1
ROB2
ROB3

ROB5
ROB6
ROB7
ROBS8
ROB9
ROB10
ROB11
ROB12

Busy Address Qi
Yes M[O+R1] #4
No
Dest Value Inst Ready
F6 DIV.D F6, No
F8 MUL.D F8 No
F6 R[F6] |ADD.D F¢ Yes
F8 MUL.D F8 No
F6 R[F6] |ADD.D F¢ Yes
F10 R[F10] |MUL.D F1 Yes
S.D F8,0( No
S.D F10,8 Yes
R1 R[R1] |DADDI R Yes
BNEZ R1, Yes
F2 M[O+R1] |[L.D F2,0(F Yes
F4 M[8+R1] [L.D F4 8(F Yes

- Ogv uUTTOPEi va yivel issue n 4n MUL yiaTi dgv
uttapxel diaBéoipyo ROB entry



Instruction

L.D

L.D
DIV.D
MUL.D
ADD.D
MUL.D

F2
F4
F6
F8
F6
F10

R1

Res. Stations

Time

Reg. res.status

Name RIS op Vj Vk Qj Ok Dest
No

k IF ID IS EX WB O
Rl d — O
R1 2 3 4 5-5 6 7
F4 3 4 5 7-21 22 23
F6 4 5 6 28
F4 5 6 7 8-11 12
F6 6 7 8 13 -27 28
R1 7 8 9
R1 8 9 10 29-29 30
#16 9 10 11 12 13
10 11 12 14 — 14 15
R1 11 12 13 14 — 14 15
R1 12 13 14 15 -15 16
F4 13 14 15 22 - 36
F6 14 15 23
F4 15 16 24 25 - 28 29
E6 16 17
R1 17 18
R1 18 19
#16 19 20
20 21
R1 21 22
R1 22 23
E4 23 24
F6 24 25
F4 25 26
F6 26 27
R1 27 28
R1 28 29
#16 29 30
30 31

Add1

Add2 No

Add3

Add4

Mull Yes mul.d #1 #1 |#2
Mul2 Yes muld | R[F6] R[F6] #4
Mul3 No

Mul4 Yes divd M[0+R1]M[8+R1] #1
Intl No

Int2 No

Int3

Int4

Int5

F2 F4 F6 F8 F10 R1

Qi

#11 #12 #3 #2 #6 #9

Load1l
Load2
Load3
Load4
Load5

Busy Address

Storel
Store2
Store3
Store4
Storeb

ROB1
ROB2
ROB3

ROB5
ROB6
ROB7
ROBS8
ROB9
ROB10
ROB11
ROB12

Busy Address Qi
Yes M[O+R1] #4
No
Dest Value Inst Ready
F6 DIV.D F6, No
F8 MUL.D F8 No
F6 R[F6] |ADD.D F¢ Yes
F8 MUL.D F8 No
F6 R[F6] |ADD.D F¢ Yes
F10 R[F10] |MUL.D F1 Yes
S.D F8,0( No
S.D F10,8 Yes
R1 R[R1] |DADDI R Yes
BNEZ R1, Yes
F2 M[O+R1] |[L.D F2,0(F Yes
F4 M[8+R1] [L.D F4 8(F Yes

- Ogv uUTTOPEi va yivel issue n 4n MUL yiaTi dgv
uttapxel diaBéoipyo ROB entry



Instruction

Res. Stations

L.D F2
L.D F4
DIV.D F6
MUL.D F8
ADD.D F6
MUL.D F10
SD F8
SD F10
DADDI R1
BNEZ R1
L.D F2
L.D F4
DIV.D F6
MUL.D F8
ADD.D F6
MUL.D F10
S.D F8
SD F10
DADDI R1
BNEZ R1
L.D F2
L.D F4
DIV.D F6
MUL.D F8
ADD.D F6
MUL.D F10
SD F8
SD F10
DADDI R1
BNEZ R1
Clock Time
37
15
5

Reg. res.status

Name
Add1 No
Add2 No
Add3
Add4
Mull | Yes muld | R[F6] R[F6] #2
Mul2 Yes muld | R[F6] R[F6] #4
Mul3 No
Mul4 No
Intl No
Int2 No
Int3
Int4
Int5
F2 F4 F6 F8 F10 R1

Qi

30

#11

#12

#3

#2

#6

#9

Load1l
Load2
Load3
Load4
Load5

Storel
Store2
Store3
Store4
Storeb

Busy Address

ROB1
ROB2
ROB3

ROB5
ROB6
ROB7
ROBS8
ROB9
ROB10
ROB11
ROB12

Busy Address Qi
Yes M[O+R1] #4
No
Dest Value Inst Ready
F6 R[F6] |DIV.D F6, Yes
F8 MUL.D F8 No
F6 R[F6] |ADD.D F¢ Yes
F8 MUL.D F8 No
F6 R[F6] |ADD.D F¢ Yes
F10 R[F10] |MUL.D F1 Yes
S.D F8,0( No
S.D F10,8 Yes
R1 R[R1] |DADDI R Yes
BNEZ R1, Yes
F2 M[O+R1] |[L.D F2,0(F Yes
F4 M[8+R1] [L.D F4 8(F Yes

- Ogv uUTTOPEi va yivel issue n 4n MUL yiaTi dgv
uttapxel diaBéoipyo ROB entry



Instruction

Res. Stations

L.D F2
L.D F4
DIV.D F6
MUL.D F8
ADD.D F6
MUL.D F10
SD F8
SD F10
DADDI R1
BNEZ R1
L.D F2
L.D F4
DIV.D F6
MUL.D F8
ADD.D F6
MUL.D F10
S.D F8
SD F10
DADDI R1
BNEZ R1
L.D F2
L.D F4
DIV.D F6
MUL.D F8
ADD.D F6
MUL.D F10
SD F8
SD F10
DADDI R1
BNEZ R1
Clock Time
38
14
4

Reg. res.status

Name
Add1 No
Add2 No
Add3
Add4
Mull | Yes muld | R[F6] R[F6] #2
Mul2 Yes muld | R[F6] R[F6] #4
Mul3 No
Mul4 No
Intl No
Int2 No
Int3
Int4
Int5
F2 F4 F6 F8 F10 R1

Qi

30

#11

#12

#3

#2

#6

#9

Load1l
Load2
Load3
Load4
Load5

Storel
Store2
Store3
Store4
Storeb

Busy Address

ROB1
ROB2
ROB3

ROB5
ROB6
ROB7
ROBS8
ROB9
ROB10
ROB11
ROB12

Busy Address Qi
Yes M[O+R1] #4
No
Dest Value Inst Ready
F6 R[F6] |DIV.D F6, Yes
F8 MUL.D F8 No
F6 R[F6] |ADD.D F¢ Yes
F8 MUL.D F8 No
F6 R[F6] |ADD.D F¢ Yes
F10 R[F10] |MUL.D F1 Yes
S.D F8,0( No
S.D F10,8 Yes
R1 R[R1] |DADDI R Yes
BNEZ R1, Yes
F2 M[O+R1] |[L.D F2,0(F Yes
F4 M[8+R1] [L.D F4 8(F Yes

- Ogv uUTTOPEi va yivel issue n 4n MUL yiaTi dgv
uttapxel diaBéoipyo ROB entry



Instruction

Res. Stations

L.D F2
L.D F4
DIV.D F6
MUL.D F8
ADD.D F6
MUL.D F10
SD F8
SD F10
DADDI R1
BNEZ R1
L.D F2
L.D F4
DIV.D F6
MUL.D F8
ADD.D F6
MUL.D F10
S.D F8
SD F10
DADDI R1
BNEZ R1
L.D F2
L.D F4
DIV.D F6
MUL.D F8
ADD.D F6
MUL.D F10
SD F8
SD F10
DADDI R1
BNEZ R1
Clock Time
39
13
3

Reg. res.status

Name
Add1 No
Add2 No
Add3
Add4
Mull | Yes muld | R[F6] R[F6] #2
Mul2 Yes muld | R[F6] R[F6] #4
Mul3 No
Mul4 No
Intl No
Int2 No
Int3
Int4
Int5
F2 F4 F6 F8 F10 R1

Qi

30

#11

#12

#3

#2

#6

#9

Load1l
Load2
Load3
Load4
Load5

Storel
Store2
Store3
Store4
Storeb

Busy Address

ROB1
ROB2
ROB3

ROB5
ROB6
ROB7
ROBS8
ROB9
ROB10
ROB11
ROB12

Busy Address Qi
Yes M[O+R1] #4
No
Dest Value Inst Ready
F6 R[F6] |DIV.D F6, Yes
F8 MUL.D F8 No
F6 R[F6] |ADD.D F¢ Yes
F8 MUL.D F8 No
F6 R[F6] |ADD.D F¢ Yes
F10 R[F10] |MUL.D F1 Yes
S.D F8,0( No
S.D F10,8 Yes
R1 R[R1] |DADDI R Yes
BNEZ R1, Yes
F2 M[O+R1] |[L.D F2,0(F Yes
F4 M[8+R1] [L.D F4 8(F Yes

- Ogv uUTTOPEi va yivel issue n 4n MUL yiaTi dgv
uttapxel diaBéoipyo ROB entry






Instruction

Res. Stations

L.D F2
L.D F4
DIV.D F6
MUL.D F8
ADD.D F6
MUL.D F10
SD F8
SD F10
DADDI R1
BNEZ R1
L.D F2
L.D F4
DIV.D F6
MUL.D F8
ADD.D F6
MUL.D F10
S.D F8
SD F10
DADDI R1
BNEZ R1
L.D F2
L.D F4
DIV.D F6
MUL.D F8
ADD.D F6
MUL.D F10
SD F8
SD F10
DADDI R1
BNEZ R1
Clock Time
42
10
0

Reg. res.status

Name
Add1 No
Add2 No
Add3
Add4
Mull | Yes muld | R[F6] R[F6] #2
Mul2 Yes muld | R[F6] R[F6] #4
Mul3 No
Mul4 No
Intl No
Int2 No
Int3
Int4
Int5
F2 F4 F6 F8 F10 R1

Qi

30

#11

#12

#3

#2

#6

#9

Load1l
Load2
Load3
Load4
Load5

Busy Address

Storel
Store2
Store3
Store4
Storeb

ROB1
ROB2
ROB3

ROB5
ROB6
ROB7
ROBS8
ROB9
ROB10
ROB11
ROB12

Busy Address Qi
Yes M[O+R1] #4
No
Dest Value Inst Ready
F6 R[F6] |DIV.D F6, Yes
F8 MUL.D F8 No
F6 R[F6] |ADD.D F¢ Yes
F8 MUL.D F8 No
F6 R[F6] |ADD.D F¢ Yes
F10 R[F10] |MUL.D F1 Yes
S.D F8,0( No
S.D F10,8 Yes
R1 R[R1] |DADDI R Yes
BNEZ R1, Yes
F2 M[O+R1] |[L.D F2,0(F Yes
F4 M[8+R1] [L.D F4 8(F Yes

- Ogv uUTTOPEi va yivel issue n 4n MUL yiaTi dgv
uttapxel diaBéoipyo ROB entry



Instruction

L.D

L.D
DIV.D
MUL.D
ADD.D
MUL.D

F2 0
F4 8
F6 F2
F8 F6
F6 F2
F10 F6
F8 0
F10 8
R1 R1
R1 foo
F2 0
F4 8
F6 F2
F8 F6
F6 F2
F10 F6
F8 0
F10 8
R1 R1
R1 foo
F2 0
F4 8
F6 F2
F8 F6
F6 F2
F10 F6
F8 0
F10 8
R1 R1
R1 foo
Res. Stations
Time Name
Add1
Add2
Add3
Add4
9 Mull
Mul2
Mul3
Mul4
Intl
Int2
Int3
Int4
Int5

Reg. res.status

Qi

k IF ID IS EX WB O
Rl Ad — 4 O
R1 2 3 4 5-5 6 7
F4 3 4 5 7-21 22 23
F6 4 5 6 28 — 42 q
F4 5 6 7 8-11
F6 6 7 8 13 -27 28
R1 7 8 9
R1 8 9 10 29-29 30
#16 9 10 11 12 13
10 11 12 14 — 14 15
R1 11 12 13 14 — 14 15
R1 12 13 14 15 -15 16
F4 13 14 15 22 — 36 37
F6 14 15 23 38
F4 15 16 24 25 — 28 29
E6 16 17
R1 17 18
R1 18 19
#16 19 20
20 21
R1 21 22
R1 22 23
E4 23 24
F6 24 25
F4 25 26
F6 26 27
R1 27 28
R1 28 29
#16 29 30
30 31
Bus Op \"/ Vk Qij Qk Dest
No
No
Yes mul.d | R[F6] R[F6] #2
No
No
No
No
F2 F4 F6 F8 F10 R1

#11 #12 #3

#2 #6 #9

Load1l
Load2
Load3
Load4
Load5

Busy Address

Storel
Store2
Store3
Store4
Storeb

ROB1
ROB2
ROB3

ROB5
ROB6
ROB7
ROBS8
ROB9
ROB10
ROB11
ROB12

Busy Address Qi
Yes M[O+R1]
No
Dest Value Inst Ready
F6 R[F6] |DIV.D F6, Yes
F8 MUL.D F8 No
F6 R[F6] |ADD.D F¢ Yes
F8 R[F8] |MUL.D F8 Yes
F6 R[F6] |ADD.D F¢ Yes
F10 R[F10] |MUL.D F1 Yes
S.D F8,0( No
S.D F10,8 Yes
R1 R[R1] |DADDI R Yes
BNEZ R1, Yes
F2 M[O+R1] |[L.D F2,0(F Yes
F4 M[8+R1] [L.D F4 8(F Yes

- Ogv uUTTOPEi va yivel issue n 4n MUL yiaTi dgv
uttapxel diaBéoipyo ROB entry



Instruction

L.D

L.D
DIV.D
MUL.D
ADD.D
MUL.D

F2
F4
F6
F8
F6
F10

R1

Res. Stations

Time

Reg. res.status

30

Name
Add1l No
Add2 No
Add3
Add4
Mull Yes muld | R[F6] R[F6] #2
Mul2 No
Mul3 No
Mul4 No
Intl No
Int2 No
Int3
Int4
Int5
F2 F4 F6 F8 F10 R1

Qi

#11

#12

#3

#2

#6

#9

Load1l
Load2
Load3
Load4
Load5

Storel
Store2
Store3
Store4
Storeb

Busy Address

ROB1
ROB2
ROB3
ROB4
ROB5
ROB6
ROB7
ROBS8
ROB9
ROB10
ROB11
ROB12

Busy Address Qi .
Yes M[O+R1] H
No
Dest Value Inst Ready
F6 R[F6] |DIV.D F6, Yes
F8 MUL.D F8 No
F6 R[F6] |ADD.D F¢ Yes
F6 R[F6] |ADD.D Fe¢ Yes
F10 R[F10] |MUL.D F1 Yes
S.D F8,0( No
S.D F10,8 Yes
R1 R[R1] |DADDI R Yes
BNEZ R1, Yes
F2 M[O+R1] |[L.D F2,0(F Yes
F4 M[8+R1] [L.D F4 8(F Yes



Instruction

L.D

L.D
DIV.D
MUL.D
ADD.D
MUL.D

F2 0
F4 8
F6 F2
F8 F6
F6 F2
F10 F6
F8 0
F10 8
R1 R1
R1 foo
F2 0
F4 8
F6 F2
F8 F6
F6 F2
F10 F6
F8 0
F10 8
R1 R1
R1 foo
F2 0
F4 8
F6 F2
F8 F6
F6 F2
F10 F6
F8 0
F10 8
R1 R1
R1 foo
Res. Stations
Time Name
Add1
Add2
Add3
Add4
7 Mull
15 Mul2
Mul3
Mul4
Intl
Int2
Int3
Int4
Int5

Reg. res.status

Qi

k IF ID IS EX WB O
Rl Ad — 4 O
R1 2 3 4 5-5 6 7
F4 3 4 5 7-21 22 23
F6 4 5 6 28 — 42 43 44
F4 5 6 7 8 —11 12
F6 6 7 8 13 -27 28
R1 7 8 9 44 — 44 45
R1 8 9 10 29 -29 30
#16 9 10 11 12 13
10 11 12 14 — 14 15
R1 11 12 13 14 — 14 15
R1 12 13 14 15 -15 16
F4 13 14 15 22 — 36 37
F6 14 15 23 38
F4 15 16 24 25 - 28 29
F6 16 17 s
R1 17 18
R1 18 19
#16 19 20
20 21
R1 21 22
R1 22 23
F4 23 24
E6 24 25
F4 25 26
E6 26 27
R1 27 28
R1 28 29
#16 29 30
30 31
Bus Op Vi Vk Qij Qk Dest
No
No
Yes muld | R[F6] R[F6] #2
eSS muld | R[F6] R[F6] #4
No
No
No
No
F2 FA4 F6 F8 F10 R1

#11

#12

#3

#2

#4

#9

Load1l
Load2
Load3
Load4
Load5

Storel
Store2
Store3
Store4
Storeb

ROB1
ROB2
ROB3
ROB4
ROB5
ROB6
ROB7
ROBS8
ROB9
ROB10
ROB11
ROB12

Yes M[8+R1] H8
Dest Value Inst Ready
F6 R[F6] |DIV.D F6, Yes
F8 MUL.D F8 No
F6 R[F6] |ADD.D F¢ Yes
F6 R[F6] |ADD.D Fe¢ Yes
F10 R[F10] |MUL.D F1 Yes
S.D F8,0( Yes
S.D F10,8 Yes
R1 R[R1] |DADDI R] Yes
BNEZ R1, Yes
F2 M[O+R1] |L.D F2,0(F Yes
F4 M[8+R1] |L.D F4 8(F Yes







Instruction i k

L.D F2 0 R1 Load1l

L.D F4 8 R1 Load2

DIV.D F6 F2 F4 Load3

MULD F8 F6 F6 Load4

ADD.D F6 F2 F4 Load5

MUL.D F10 F6 F6

S.D F8 0 R1

SD F10 8 R1 (o]
DADDI R1 R1 #16 Storel No
BNEZ R1 foo Store2 No
L.D F2 0 R1 Store3

L.D F4 8 R1 Store4

DIV.D F6 F2 F4 Storeb5

MULD F8 F6 F6

ADDD F6 F2 F4

MUL.D F10 F6 F6

S.D F8 0 R1 Dest Value Inst Ready
S.D F10 8 R1

DADDI R1 R1 #16 ROB2

BNEZ R1 foo ROB3

L.D F2 0 R1 ROB4

L.D F4 8 R1 ROB5

DIV.D F6 F2 F4 ROB6
MULD F8 F6 F6 ROB7
ADD.D F6 F2 F4 ROBS
MUL.D F10 F6 F6 ROB9

SD F8 0 R1 ROB10

S.D F10 8 R1 ROB11
DADDI R1 R1 #16 ROB12

BNEZ R1 foo

Res. Stations

Clock Time Name JEIB Op Vj Vk Qj Qk Dest
No

93 Add1
Add2 No
Add3
Add4
7 Mull No
15 Mul2 No
Mul3 No
Mul4 No
Intl No
Int2 No
Int3
Int4
Int5

Reg. res.status

Qi




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46

