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Instruction i k IF ID IS EX WB Busy Address

L.D FO 0 R1 1 Loadl
Load2
Load3
Load4
Load5
Busy Address Qi
Storel
Store2
Store3
Stored
Store5
foo:L.D FO 0(R1)
ADD.D F2 FO F6
Res. Stations MUL.D F4 FO F2
Clock Time Name JTEY (0]'] Vj Vk (0] Qk DIV.D F6 FO F8
1 Add1 ADD.D F8 FO F8
Add2 S.D F4 1024(R1)
Add3 DADDI R1 R1 #-4
Add4 BNEZ R1 foo
Mull
Mul2
Mul3
Mul4
Intl
Int2
Int3
Int4
Int5
Reg. res.status FO F2 F4 F6 F8 R1

Qi




Instruction i k IF ID IS EX WB Busy Address

L.D FO 0 R1 1 2 Loadl
ADD.D F2 FO F6 2 Load2
Load3
Load4
Load5

Busy Address Qi

Storel
Store2
Store3
Stored
Storeb
foo:L.D FO 0(R1)
ADD.D F2 FO F6
Res. Stations MUL.D F4 FO F2
Clock Time Name J:15Y (0]] Vj Vk (0]] (0] ¢ DIV.D F6 FO F8
2 Add1l ADD.D F8 FO F8
Add2 S.D F4 1024(R1)
Add3 DADDI R1 R1 #-4
Add4 BNEZ R1 foo
Mull
Mul2
Mul3
Mul4
Intl
Int2
Int3
Int4
Int5
Reg. res.status FO F2 F4 F6 F8 R1

Qi




Instruction j k Busy  Address
L.D FO 0 R1 1 2 3 Loadl Yes (0+R1)
ADD.D F2 FO F6 2 3 Load2
MUL.D F4 FO F2 3 Load3
Load4
Load5
Busy Address Qi
Storel
Store2
Store3
Stored
Store5
foo:L.D FO 0(R1)
ADD.D F2 FO F6
Res. Stations MUL.D F4 FO F2
Clock Time Name &Y Op Vj Vk Qj (0] ¢ DIV.D F6 FO F8
3 Add1l ADD.D F8 FO F8
Add2 S.D F4 1024(R1)
Add3 DADDI R1 R1 #-4
Add4 BNEZ R1 foo
Mull
Mul2
Mul3
Mul4
Intl
Int2
Int3
Int4
Int5
Reg. res.status FO F2 F4 F6 F8 R1

Qi |Loadl




Instruction j k Busy  Address
L.D FO 0 R1 1 2 3 4-4 Loadl Yes (0+R1)
ADD.D F2 FO F6 2 3 4 Load2
MUL.D F4 FO F2 3 4 Load3
DIV.D F6 FO F8 4 Load4
Load5
Busy Address Qi
Storel
Store2
Store3
Stored
Store5
foo:L.D FO 0(R1)
ADD.D F2 FO F6
Res. Stations MUL.D F4 FO F2
Clock Time Name &Y Op Vj Vk Qj (0] ¢ DIV.D F6 FO F8
4 Addl | Yes ADD.D R[F6] Load1 ADD.D F8 FO F8
Add2 S.D F4 1024(R1)
Add3 DADDI R1 R1 #-4
Add4 BNEZ R1 foo
Mull
Mul2
Mul3
Mul4
Intl
Int2
Int3
Int4
Int5
Reg. res.status FO F2 F4 F6 F8 R1

Qi |Loadl Addl




Instruction j k Busy  Address
L.D FO 0 R1 1 2 3 4-4 5 Loadl No
ADD.D F2 FO F6 2 3 4 Load2
MUL.D F4 FO F2 3 4 5 Load3
DIV.D F6 FO F8 4 5 Load4
ADD.D F8 FO F8 5 Load5
Busy Address Qi
Storel
Store2
Store3
Stored
Store5
foo:L.D FO 0(R1)
ADD.D F2 FO F6
Res. Stations MUL.D F4 FO F2
Clock Time Name &Y Op Vj Vk Qj (0] ¢ DIV.D F6 FO F8
5 5 Addl | Yes ADD.D | (0+R1) R[F6] ADD.D F8 FO F8
Add2 S.D F4 1024(R1)
Add3 DADDI R1 R1 #-4
Add4 BNEZ R1 foo
Mull | Yes MUL.D R[FO] Add1
Mul2
Mul3
Mul4
Intl
Int2
Int3
Int4
Int5
Reg. res.status FO F2 F4 F6 F8 R1

Qi Addl  Mull




Instruction j k Busy  Address
L.D FO 0 R1 1 2 3 4-4 5 Loadl No
ADD.D F2 FO F6 2 3 4 6 Load2
MUL.D F4 FO F2 3 4 5 Load3
DIV.D F6 FO F8 4 5 6 Load4
ADD.D F8 FO F8 5 6 Load5
SD F4 1024(R1) 6
Busy Address Qi
Storel
Store2
Store3
Stored
Store5
foo:L.D FO 0(R1)
ADD.D F2 FO F6
Res. Stations MUL.D F4 FO F2
Clock Time Name &Y Op Vj Vk Qj (0] ¢ DIV.D F6 FO F8
6 4 Addl | Yes ADD.D | (0+R1) R[F6] ADD.D F8 FO F8
Add2 S.D F4 1024(R1)
Add3 DADDI R1 R1 #-4
Add4 BNEZ R1 foo
Mull | Yes MUL.D R[FO] Add1
15 Mul2 | Yes DIV.D R[FO] R[F8]
Mul3
Mul4
Intl
Int2
Int3
Int4
Int5
Reg. res.status FO F2 F4 F6 F8 R1

Qi Addl Mull Mul2




Instruction j k Busy  Address
L.D FO 0 R1 1 2 3 4-4 5 Loadl No
ADD.D F2 FO F6 2 3 4 6 Load2
MUL.D F4 FO F2 3 4 5 Load3
DIV.D F6 FO F8 4 5 6 7 Load4
ADD.D F8 FO F8 5 6 7 Load5
SD F4 1024(R1) 6 7
DADDI R1 R1 #-4 7
Busy Address Qi
Storel
Store2
Store3
Stored
Store5
foo:L.D FO 0(R1)
ADD.D F2 FO F6
Res. Stations MUL.D F4 FO F2
Clock Time Name &Y Op Vj Vk Qj (0] ¢ DIV.D F6 FO F8
7 3 Addl | Yes ADD.D | (0+R1) R[F6] ADD.D F8 FO F8
5 Add2 | Yes ADD.D R[FO] R[F8] S.D F4 1024(R1)
Add3 DADDI R1 R1 #-4
Add4 BNEZ R1 foo
Mull | Yes MUL.D R[FO] Add1
14 Mul2 | Yes DIV.D R[FO] R[F8]
Mul3
Mul4
Intl
Int2
Int3
Int4
Int5
Reg. res.status FO F2 F4 F6 F8 R1

Qi Addl Mull Mul2 Add2




Instruction i k Busy  Address
L.D FO 0 R1 1 2 3 4-4 5 Load1l No
ADD.D F2 FO F6 2 3 4 6 Load2
MUL.D F4 FO F2 3 4 5 Load3
DIV.D F6 FO F8 4 5 6 7 Load4
ADD.D F8 FO F8 5 6 7 8 Load5
S.D F4 1024(R1) 6 7 8
DADDI R1 R1 #-4 7 8
BNEZ R1 foo 8 Busy Address Qi
Storel Yes (1024+R1) Mull
Store2
Store3
Store4
Store5
foo:L.D FO 0(R1)
ADD.D F2 FO F6
Res. Stations MUL.D F4 FO F2
Clock Time Name &Y Op Vj Vk Qj (0] ¢ DIV.D F6 FO F8
8 2 Addl | Yes ADD.D | (0+R1) R[F6] ADD.D F8 FO F8
4 Add2 | Yes ADD.D R[FO] R[F8] S.D F4 1024(R1)
Add3 DADDI R1 R1 #-4
Add4 BNEZ R1 foo
Mull | Yes MUL.D R[FO] Add1
13 Mul2 | Yes DIV.D R[FO] R[F8]
Mul3
Mul4 -1 2n ADD pTopei va apxioel
Intl (Fp-Add pipelined 1cc)
Int2
Int3
Int4
Int5
Reg. res.status FO F2 F4 F6 F8 R1

Qi Addl Mull Mul2 Add2




Instruction i k Busy  Address
L.D FO 0 R1 1 2 3 4-4 5 Loadl No
ADD.D F2 FO F6 2 3 4 6 Load2
MUL.D F4 FO F2 3 4 5 Load3
DIV.D F6 FO F8 4 5 6 7 Load4
ADD.D F8 FO F8 5 6 7 8 Load5
S.D F4 1024(R1) 6 7 8
DADDI R1 R1 #4 7 8 9
BNEZ R1 foo 8 9 Busy Address Qi
Storel Yes (1024+R1) Mull
Store2
Store3
Store4
Store5
foo:L.D FO 0(R1)
ADD.D F2 FO F6
Res. Stations MUL.D F4 FO F2
Clock Time Name &Y Op Vj Vk Qj (0] ¢ DIV.D F6 FO F8
9 1 Addl | Yes ADD.D | (0+R1) R[F6] ADD.D F8 FO F8
3 Add2 | Yes ADD.D R[FO] R[F8] S.D F4 1024(R1)
Add3 DADDI R1 R1 #-4
Add4 BNEZ R1 foo
Mull | Yes MUL.D R[FO] Add1
12 Mul2 | Yes DIV.D R[FO] R[F8]
Mul3
Mul4
Int1 | Yes DADDI R[R1] -4
Int2
Int3
Int4
Int5
Reg. res.status FO F2 F4 F6 F8 R1

Qi Addl Mull Mul2 Add2 Intl




Instruction i k Busy  Address
L.D FO 0 R1 1 2 3 4-4 5 Loadl No
ADD.D F2 FO F6 2 3 4 6-10 Load2
MUL.D F4 FO F2 3 4 5 Load3
DIV.D F6 FO F8 4 5 6 7 Load4
ADD.D F8 FO F8 5 6 7 8 Load5
S.D F4 1024(R1) 6 7 8
DADDI R1 R1 #4 7 8 9 10-10
BNEZ R1 foo 8 9 10 Busy Address Qi
Storel Yes (1024+R1) Mull
Store2
Store3
Store4
Store5
foo:L.D FO 0(R1)
ADD.D F2 FO F6
Res. Stations MUL.D F4 FO F2
Clock Time Name &Y Op Vj Vk Qj (0] ¢ DIV.D F6 FO F8
10 0 Addl | Yes ADD.D | (0+R1) R[F6] ADD.D F8 FO F8
2 Add2 | Yes ADD.D R[FO] R[F8] S.D F4 1024(R1)
Add3 DADDI R1 R1 #-4
Add4 BNEZ R1 foo
Mull | Yes MUL.D R[FO] Add1
11 Mul2 | Yes DIV.D R[FO] R[F8]
Mul3
Mul4
Int1 | Yes DADDI R[R1] -4
Int2 Yes BNEZ Intl
Int3
Int4
Int5
Reg. res.status FO F2 F4 F6 F8 R1

Qi Addl Mull Mul2 Add2 Intl




Instruction i k Busy  Address
L.D FO 0 R1 1 2 3 4-4 5 Loadl No
ADD.D F2 FO F6 2 3 4 6-10 11 Load2
MUL.D F4 FO F2 3 4 5 Load3
DIV.D F6 FO F8 4 5 6 7 Load4
ADD.D F8 FO F8 5 6 7 8 Load5
S.D F4 1024(R1) 6 7 8
DADDI R1 R1 #4 7 8 9 10-10
BNEZ R1 foo 8 9 10 Busy Address Qi
Storel Yes (1024+R1) Mull
Store2
Store3
Store4
Store5
foo:L.D FO 0(R1)
ADD.D F2 FO F6
Res. Stations MUL.D F4 FO F2
Clock Time Name &Y Op Vj Vk Qj (0] ¢ DIV.D F6 FO F8
11 Addl | No ADD.D F8 FO F8
1 Add2 | Yes ADD.D R[FO] R[F8] S.D F4 1024(R1)
Add3 DADDI R1 R1 #-4
Add4 BNEZ R1 foo
Mull | Yes MUL.D R[FO] R[F2]
10 Mul2 | Yes DIV.D R[FO] R[F8]
Mul3 - CDB conflict yia tqv DADDI
Mul4
Int1 | Yes DADDI R[R1] -4
Int2 Yes BNEZ Intl
Int3
Int4
Int5
Reg. res.status FO F2 F4 F6 F8 R1

Qi Mull Mul2 Add2 Intl




Instruction i k Busy  Address
L.D FO 0 R1 1 2 3 4-4 5 Load1l No
ADD.D F2 FO F6 2 3 4 6-10 11 Load2
MUL.D F4 FO F2 3 4 5 Load3
DIV.D F6 FO F8 4 5 6 7 Load4
ADD.D F8 FO F8 5 6 7 8-12 Load5
S.D F4 1024(R1) 6 7 8
DADDI R1 R1 #-4 7 8 9 10-10 12
BNEZ R1 foo 8 9 10 Busy Address Qi
Storel Yes (1024+R1) Mull
Store2
Store3
Store4
Store5
foo:L.D FO 0(R1)
ADD.D F2 FO F6
Res. Stations MUL.D F4 FO F2
Clock Time Name &Y Op Vj Vk Qj (0] ¢ DIV.D F6 FO F8
12 Addl | No ADD.D F8 FO F8
0 Add2 | Yes ADD.D R[FO] R[F8] S.D F4 1024(R1)
Add3 DADDI R1 R1 #-4
Add4 BNEZ R1 foo
Mull | Yes MUL.D R[FO] R[F2]
9 Mul2 | Yes DIV.D R[FO] R[F8]
Mul3 -1 1n MUL.D &ev propei va apxioel
Mul4 (Fp Mul/Div occupied)
Intl No
Int2 | Yes BNEZ R[R1]
Int3
Int4
Int5
Reg. res.status FO F2 F4 F6 F8 R1

Qi Mull Mul2 Add2




Instruction i k Busy  Address
L.D FO 0 R1 1 2 3 4-4 5 Load1l No
ADD.D F2 FO F6 2 3 4 6-10 11 Load2
MUL.D F4 FO F2 3 4 5 Load3
DIV.D F6 FO F8 4 5 6 7 Load4
ADD.D F8 FO F8 5 6 7 8-12 13 Load5
S.D F4 1024(R1) 6 7 8
DADDI R1 R1 #4 7 8 9 10-10 12
BNEZ R1 foo 8 9 10 13-13 Busy Address Qi
Storel Yes (1024+R1) Mull
Store2
Store3
Store4
Store5
foo:L.D FO 0(R1)
ADD.D F2 FO F6
Res. Stations MUL.D F4 FO F2
Clock Time Name &Y Op Vj Vk Qj (0] ¢ DIV.D F6 FO F8
13 Addl | No ADD.D F8 FO F8
Add2 | No S.D F4 1024(R1)
Add3 DADDI R1 R1 #-4
Add4 BNEZ R1 foo

Mull | Yes MUL.D R[FO] R[F2]
8 Mul2 | Yes DIV.D R[FO] R[F8]
Mul3
Mul4
Intl No
Int2 Yes BNEZ R[R1]
Int3
Int4
Int5

Reg. res.status FO F2 F4 F6 F8 R1
Qi Mull Mul2




Instruction j k Busy  Address
L.D FO 0 R1 1 2 3 4-4 5 Loadl No
ADD.D F2 FO F6 2 3 4 6-10 11 Load2
MUL.D F4 FO F2 3 4 5 Load3
DIV.D F6 FO F8 4 5 6 7 Load4
ADD.D F8 FO F8 5 6 7 8-12 13 Load5
SD F4 1024(R1) 6 7 8
DADDI R1 R1 #-4 7 8 9 10-10 12
BNEZ R1 foo 8 9 10 13-13 14 Busy Address Qi
L.D FO 0 R1 14 Storel Yes (1024+R1) Mull
Store2
Store3
Stored
Store5
foo:L.D FO 0(R1)
ADD.D F2 FO F6
Res. Stations MUL.D F4 FO F2
Clock Time Name &Y Op Vj Vk Qj (0] ¢ DIV.D F6 FO F8
14 Addl | No ADD.D F8 FO F8
Add2 | No S.D F4 1024(R1)
Add3 DADDI R1 R1 #-4
Add4 BNEZ R1 foo

Mull | Yes MUL.D R[FO] R[F2]
7 Mul2 | Yes DIV.D R[FO] R[F8]
Mul3
Mul4
Intl No
Int2 No
Int3
Int4
Int5

Reg. res.status FO F2 F4 F6 F8 R1
Qi Mull Mul2




Instruction j k Busy  Address
L.D FO 0 R1 1 2 3 4-4 5 Loadl No
ADD.D F2 FO F6 2 3 4 6-10 11 Load2
MUL.D F4 FO F2 3 4 5 Load3
DIV.D F6 FO F8 4 5 6 7 Load4
ADD.D F8 FO F8 5 6 7 8-12 13 Load5
SD F4 1024(R1) 6 7 8
DADDI R1 R1 #-4 7 8 9 10-10 12
BNEZ R1 foo 8 9 10 13-13 14 Busy Address Qi
L.D FO 0 R1 14 15 Storel Yes (1024+R1) Mull
ADD.D F2 FO F6 15 Store2
Store3
Stored
Store5
foo:L.D FO 0(R1)
ADD.D F2 FO F6
Res. Stations MUL.D F4 FO F2
Clock Time Name &Y Op Vj Vk Qj (0] ¢ DIV.D F6 FO F8
15 Addl | No ADD.D F8 FO F8
Add2 | No S.D F4 1024(R1)
Add3 DADDI R1 R1 #-4
Add4 BNEZ R1 foo

Mull | Yes MUL.D R[FO] R[F2]
6 Mul2 | Yes DIV.D R[FO] R[F8]
Mul3
Mul4
Intl No
Int2 No
Int3
Int4
Int5

Reg. res.status FO F2 F4 F6 F8 R1
Qi Mull Mul2




Instruction i k Busy  Address
L.D FO 0 R1 1 2 3 4-4 5 Loadl Yes (0+R1)
ADD.D F2 FO F6 2 3 4 6-10 11 Load2
MUL.D F4 FO F2 3 4 5 Load3
DIV.D F6 FO F8 4 5 6 7 Load4
ADD.D F8 FO F8 5 6 7 8-12 13 Load5
S.D F4 1024(R1) 6 7 8
DADDI R1 R1 #4 7 8 9 10-10 12
BNEZ R1 foo 8 9 10 13-13 14 Busy Address Qi
L.D FO 0 R1 14 15 16 Storel Yes (1024+R1) Mull
ADD.D F2 FO F6 15 16 Store2
MUL.D F4 FO F2 16 Store3
Store4
Store5
foo:L.D FO 0(R1)
ADD.D F2 FO F6
Res. Stations MUL.D F4 FO F2
Clock Time Name &Y Op Vj Vk Qj (0] ¢ DIV.D F6 FO F8
16 Addl | No ADD.D F8 FO F8
Add2 | No S.D F4 1024(R1)
Add3 DADDI R1 R1 #-4
Add4 BNEZ R1 foo

Mull | Yes MUL.D R[FO] R[F2]
5 Mul2 | Yes DIV.D R[FO] R[F8]
Mul3
Mul4
Intl No
Int2 No
Int3
Int4
Int5

Reg. res.status FO F2 F4 F6 F8 R1
Qi |Loadl Mull Mul2




Instruction i k Busy  Address
L.D FO 0 R1 1 2 3 4-4 5 Loadl Yes (0+R1)
ADD.D F2 FO F6 2 3 4 6-10 11 Load2
MUL.D F4 FO F2 3 4 5 Load3
DIV.D F6 FO F8 4 5 6 7 Load4
ADD.D F8 FO F8 5 6 7 8-12 13 Load5
S.D F4 1024(R1) 6 7 8
DADDI R1 R1 #4 7 8 9 10-10 12
BNEZ R1 foo 8 9 10 13-13 14 Busy Address Qi
L.D FO 0 R1 14 15 16 17 -17 Storel Yes (1024+R1) Mull
ADD.D F2 FO F6 15 16 17 Store2
MUL.D F4 FO F2 16 17 Store3
DIV.D F6 FO F8 17 Store4
Store5
foo:L.D FO 0(R1)
ADD.D F2 FO F6
Res. Stations MUL.D F4 FO F2
Clock Time Name &Y Op Vj Vk Qj (0] ¢ DIV.D F6 FO F8
17 Addl | Yes ADD.D Loadl Mul2 ADD.D F8 FO F8
Add2 | No S.D F4 1024(R1)
Add3 DADDI R1 R1 #-4
Add4 BNEZ R1 foo

Mull | Yes MUL.D R[FO] R[F2]
4 Mul2 | Yes DIV.D R[FO] R[F8]
Mul3
Mul4
Intl No
Int2 No
Int3
Int4
Int5

Reg. res.status FO F2 F4 F6 F8 R1
Qi |Loadl Addil Mull Mul2




Instruction j k Busy  Address
L.D FO 0 R1 1 2 3 4-4 5 Loadl No
ADD.D F2 FO F6 2 3 4 6-10 11 Load2
MUL.D F4 FO F2 3 4 5 Load3
DIV.D F6 FO F8 4 5 6 7 Load4
ADD.D F8 FO F8 5 6 7 8-12 13 Load5
S.D F4 1024(R1) 6 7 8
DADDI R1 R1 #-4 7 8 9 10-10 12
BNEZ R1 foo 8 9 10 13-13 14 Busy Address Qi
L.D FO 0 R1 14 15 16 17-17 18 Storel Yes (1024+R1) Mull
ADD.D F2 FO F6 15 16 17 Store2
MUL.D F4 FO F2 16 17 18 Store3
DIV.D F6 FO F8 17 18 Store4
ADD.D F8 FO F8 18 Store5
foo:L.D FO 0(R1)
ADD.D F2 FO F6
Res. Stations MUL.D F4 FO F2
Clock Time Name DIV.D  F6 FO F8
18 Addl | Yes ADD.D R[FO] Mul2 ADD.D F8 FO F8
Add2 | No S.D F4 1024(R1)
Add3 DADDI R1 R1 #-4
Add4 BNEZ R1 foo
Mull | Yes MUL.D R[FO] R[F2]
3 Mul2 | Yes DIV.D R[FO] R[F8]
Mul3 | Yes MUL.D | RJ[FOQ] Add1
Mul4 0 F4 petovouddletal o Mul3
Intl No
Int2 No
Int3
Int4
Int5
Reg. res.status FO F2 F4 F6 F8 R1

Qi Addl Mul3 Mul2




Instruction i k Busy  Address
L.D FO 0 R1 1 2 3 4-4 5 Load1l No
ADD.D F2 FO F6 2 3 4 6-10 11 Load2
MUL.D F4 FO F2 3 4 5 Load3
DIV.D F6 FO F8 4 5 6 7 Load4
ADD.D F8 FO F8 5 6 7 8-12 13 Load5
S.D F4 1024(R1) 6 7 8
DADDI R1 R1 #4 7 8 9 10-10 12
BNEZ R1 foo 8 9 10 13-13 14 Busy Address Qi
L.D FO 0 R1 14 15 16 17 -17 18 Storel Yes (1024+R1) Mull
ADD.D F2 FO F6 15 16 17 Store2
MUL.D F4 FO F2 16 17 18 Store3
DIV.D F6 FO F8 17 18 19 Stored
ADD.D F8 FO F8 18 19 Storeb
S.D F4 1024(R1) 19
foo:L.D FO 0(R1)
ADD.D F2 FO F6
Res. Stations MUL.D F4 FO F2
Clock Time Name &Y Op Vj Vk Qj (0] ¢ DIV.D F6 FO F8
19 Addl | Yes ADD.D R[FO] Mul2 ADD.D F8 FO F8
Add2 | No SD F4 1024(R1)
Add3 DADDI R1 R1 #-4
Add4 BNEZ R1 foo
Mull | Yes MUL.D R[FO] R[F2]
2 Mul2 | Yes DIV.D R[FO] R[F8]
Mul3 | Yes MUL.D | RJ[FOQ] Add1
Muld | Yes DIV.D R[FO] R[F8] o F6 petovopalstan o€ Muld
Intl No
Int2 No
Int3
Int4
Int5
Reg. res.status FO F2 F4 F6 F8 R1

Qi Addl Mul3 Mul4




Instruction j k Busy  Address
L.D FO 0 R1 1 2 3 4-4 5 Loadl No
ADD.D F2 FO F6 2 3 4 6-10 11 Load2
MUL.D F4 FO F2 3 4 5 Load3
DIV.D F6 FO F8 4 5 6 7 Load4
ADD.D F8 FO F8 5 6 7 8-12 13 Load5
S.D F4 1024(R1) 6 7 8
DADDI R1 R1 #-4 7 8 9 10-10 12
BNEZ R1 foo 8 9 10 13-13 14 Busy Address Qi
L.D FO 0 R1 14 15 16 17 - 17 18 Storel Yes (1024+R1) Mull
ADD.D F2 FO F6 15 16 17 Store2
MUL.D F4 FO F2 16 17 18 Store3
DIV.D F6 FO F8 17 18 19 Store4
ADD.D F8 FO F8 18 19 20 Store5
S.D F4 1024(R1) 19 20
DADDI R1 R1 #-4 20
foo:L.D FO 0(R1)
ADD.D F2 FO F6
Res. Stations MUL.D F4 FO F2
Clock Time Name &Y Op Vj Vk Qj (0] ¢ DIV.D F6 FO F8
20 Addl | Yes ADD.D R[FO] Mul2 ADD.D F8 FO F8
5 Add2 | Yes ADD.D R[FO] R[F8] S.D F4 1024(R1)
Add3 DADDI R1 R1 #-4
Add4 BNEZ R1 foo

Mull | Yes MULD | R[FO] R[F2]
1  Mul2 | Yes DIVD | R[FO] R[F8]

Mul3 | Yes MUL.D R[FO] Add1l
Muld | Yes DIV.D R[FO] R[F8]
Intl No
Int2 No
Int3
Int4
Int5
Reg. res.status FO F2 F4 F6 F8 R1

Qi Addl Mul3 Mul4 Add2




Instruction i k Busy  Address
L.D FO 0 R1 1 2 3 4-4 5 Load1l No
ADD.D F2 FO F6 2 3 4 6-10 11 Load2
MUL.D F4 FO F2 3 4 5 Load3
DIV.D F6 FO F8 4 5 6 7-21 Load4
ADD.D F8 FO F8 5 6 7 8-12 13 Load5
S.D F4 1024(R1) 6 7 8
DADDI R1 R1 #4 7 8 9 10-10 12
BNEZ R1 foo 8 9 10 13-13 14 Busy Address Qi
L.D FO 0 R1 14 15 16 17-17 18 Storel Yes (1024+R1) Mull
ADD.D F2 FO F6 15 16 17 Store2 Yes (1024+R1) Mul3
MUL.D F4 FO F2 16 17 18 Store3
DIV.D F6 FO F8 17 18 19 Stored
ADD.D F8 FO F8 18 19 20 21 Storeb
S.D F4 1024(R1) 19 20 21
DADDI R1 R1 #4 20 21
BNEZ R1 foo 21
foo:L.D FO 0(R1)
ADD.D F2 FO F6
Res. Stations MUL.D F4 FO F2
Clock Time Name &Y Op Vj Vk Qj Qk DIV.D F6 FO F8
21 Addl | Yes ADD.D R[FO] Mul2 ADD.D F8 FO F8
4 Add2 | Yes ADD.D R[FO] R[F8] S.D F4 1024(R1)
Add3 DADDI R1 R1 #-4
Add4 BNEZ R1 foo

Mull | Yes MULD | R[FO] R[F2]
0O Mul2 | Yes DIV.D | R[FO] R[F8]

Mul3 | Yes MUL.D R[FO] Add1l
Muld | Yes DIV.D R[FO] R[F8]
Intl No
Int2 No
Int3
Int4
Int5
Reg. res.status FO F2 F4 F6 F8 R1

Qi Addl Mul3 Mul4 Add2




Instruction i k Busy  Address
L.D FO 0 R1 1 2 3 4-4 5 Load1l No
ADD.D F2 FO F6 2 3 4 6-10 11 Load2
MUL.D F4 FO F2 3 4 5 22 Load3
DIV.D F6 FO F8 4 5 6 7-21 22 Load4
ADD.D F8 FO F8 5 6 7 8-12 13 Load5
S.D F4 1024(R1) 6 7 8
DADDI R1 R1 #4 7 8 9 10-10 12
BNEZ R1 foo 8 9 10 13-13 14 Busy Address Qi
L.D FO 0 R1 14 15 16 17 -17 18 Storel Yes (1024+R1) Mull
ADD.D F2 FO F6 15 16 17 Store2 Yes (1024+R1) Mul3
MUL.D F4 FO F2 16 17 18 Store3
DIV.D F6 FO F8 17 18 19 Stored
ADD.D F8 FO F8 18 19 20 21 Storeb
S.D F4 1024(R1) 19 20 21
DADDI R1 R1 #4 20 21 22
BNEZ R1 foo 21 22
foo:L.D FO 0(R1)
ADD.D F2 FO F6
Res. Stations MUL.D F4 FO F2
Clock Time Name &Y Op Vj Vk Qj (0] ¢ DIV.D F6 FO F8
22 5 Addl | Yes ADD.D R[FO] R[F6] ADD.D F8 FO F8
3 Add2 | Yes ADD.D R[FO] R[F8] S.D F4 1024(R1)
Add3 DADDI R1 R1 #-4
Add4 BNEZ R1 foo
14 Mull | Yes MUL.D R[FO] R[F2]
Mul2 No
Mul3 | Yes MUL.D | RJ[FOQ] Add1
Mul4 | Yes DIV.D | RJ[FOQ] R[F8]
Int1 | Yes DADDI R[R1] -4
Int2 No
Int3
Int4
Int5
Reg. res.status FO F2 F4 F6 F8 R1

Qi Addl Mul3 Mul4 Add2 Intl




Instruction i k Busy  Address
L.D FO 0 R1 1 2 3 4-4 5 Load1l No
ADD.D F2 FO F6 2 3 4 6-10 11 Load2
MUL.D F4 FO F2 3 4 5 22 Load3
DIV.D F6 FO F8 4 5 6 7-21 22 Load4
ADD.D F8 FO F8 5 6 7 8-12 13 Load5
S.D F4 1024(R1) 6 7 8
DADDI R1 R1 #4 7 8 9 10-10 12
BNEZ R1 foo 8 9 10 13-13 14 Busy Address Qi
L.D FO 0 R1 14 15 16 17 -17 18 Storel Yes (1024+R1) Mull
ADD.D F2 FO F6 15 16 17 23 Store2 Yes (1024+R1) Mul3
MUL.D F4 FO F2 16 17 18 Store3
DIV.D F6 FO F8 17 18 19 Stored
ADD.D F8 FO F8 18 19 20 21 Storeb
S.D F4 1024(R1) 19 20 21
DADDI R1 R1 #4 20 21 22 23-23
BNEZ R1 foo 21 22 23
foo:L.D FO 0(R1)
ADD.D F2 FO F6
Res. Stations MUL.D F4 FO F2
Clock Time Name &Y Op Vj Vk Qj (0] ¢ DIV.D F6 FO F8
23 4 Addl | Yes ADD.D R[FO] R[F6] ADD.D F8 FO F8
2 Add2 | Yes ADD.D R[FO] R[F8] S.D F4 1024(R1)
Add3 DADDI R1 R1 #-4
Add4 BNEZ R1 foo
13 Mull | Yes MUL.D R[FO] R[F2]
Mul2 No
Mul3 | Yes MUL.D | RJ[FOQ] Add1
Mul4 | Yes DIV.D | RJ[FOQ] R[F8]
Int1 | Yes DADDI R[R1] -4
Int2 Yes BNEZ Intl
Int3
Int4
Int5
Reg. res.status FO F2 F4 F6 F8 R1

Qi Addl Mul3 Mul4 Add2 Intl




Instruction i k Busy  Address
L.D FO 0 R1 1 2 3 4-4 5 Load1l No
ADD.D F2 FO F6 2 3 4 6-10 11 Load2
MUL.D F4 FO F2 3 4 5 22 Load3
DIV.D F6 FO F8 4 5 6 7-21 22 Load4
ADD.D F8 FO F8 5 6 7 8-12 13 Load5
S.D F4 1024(R1) 6 7 8
DADDI R1 R1 #4 7 8 9 10-10 12
BNEZ R1 foo 8 9 10 13-13 14 Busy Address Qi
L.D FO 0 R1 14 15 16 17 -17 18 Storel Yes (1024+R1) Mull
ADD.D F2 FO F6 15 16 17 23 Store2 Yes (1024+R1) Mul3
MUL.D F4 FO F2 16 17 18 Store3
DIV.D F6 FO F8 17 18 19 Stored
ADD.D F8 FO F8 18 19 20 21 Storeb
S.D F4 1024(R1) 19 20 21
DADDI R1 R1 #4 20 21 22 23-23 24
BNEZ R1 foo 21 22 23
foo:L.D FO 0(R1)
ADD.D F2 FO F6
Res. Stations MUL.D F4 FO F2
Clock Time Name &Y Op Vj Vk Qj Qk DIV.D F6 FO F8
24 3 Addl | Yes ADD.D R[FO] R[F6] ADD.D F8 FO F8
1 Add2 | Yes ADD.D R[FO] R[F8] S.D F4 1024(R1)
Add3 DADDI R1 R1 #-4
Add4 BNEZ R1 foo
12 Mull | Yes MUL.D R[FO] R[F2]
Mul2 No
Mul3 | Yes MUL.D | RJ[FOQ] Add1
Mul4 | Yes DIV.D | RJ[FOQ] R[F8]
Intl No
Int2 | Yes BNEZ R[R1]
Int3
Int4
Int5
Reg. res.status FO F2 F4 F6 F8 R1

Qi Addl Mul3 Mul4 Add2




Instruction i k Busy  Address
L.D FO 0 R1 1 2 3 4-4 5 Load1l No
ADD.D F2 FO F6 2 3 4 6-10 11 Load2
MUL.D F4 FO F2 3 4 5 22 Load3
DIV.D F6 FO F8 4 5 6 7-21 22 Load4
ADD.D F8 FO F8 5 6 7 8-12 13 Load5
S.D F4 1024(R1) 6 7 8
DADDI R1 R1 #4 7 8 9 10-10 12
BNEZ R1 foo 8 9 10 13-13 14 Busy Address Qi
L.D FO 0 R1 14 15 16 17 -17 18 Storel Yes (1024+R1) Mull
ADD.D F2 FO F6 15 16 17 23 Store2 Yes (1024+R1) Mul3
MUL.D F4 FO F2 16 17 18 Store3
DIV.D F6 FO F8 17 18 19 Stored
ADD.D F8 FO F8 18 19 20 21-25 Storeb
S.D F4 1024(R1) 19 20 21
DADDI R1 R1 #4 20 21 22 23-23 24
BNEZ R1 foo 21 22 23 25-25
foo:L.D FO 0(R1)
ADD.D F2 FO F6
Res. Stations MUL.D F4 FO F2
Clock Time Name &Y Op Vj Vk Qj Qk DIV.D F6 FO F8
25 2 Addl | Yes ADD.D R[FO] R[F6] ADD.D F8 FO F8
0 Add2 | Yes ADD.D R[FO] R[F8] S.D F4 1024(R1)
Add3 DADDI R1 R1 #-4
Add4 BNEZ R1 foo
11 Mull | Yes MUL.D R[FO] R[F2]
Mul2 No
Mul3 | Yes MUL.D | RJ[FOQ] Add1
Mul4 | Yes DIV.D | RJ[FOQ] R[F8]
Intl No
Int2 | Yes BNEZ R[R1]
Int3
Int4
Int5
Reg. res.status FO F2 F4 F6 F8 R1

Qi Addl Mul3 Mul4 Add2




Instruction i k Busy  Address
L.D FO 0 R1 1 2 3 4-4 5 Load1l No
ADD.D F2 FO F6 2 3 4 6-10 11 Load2
MUL.D F4 FO F2 3 4 5 22 Load3
DIV.D F6 FO F8 4 5 6 7-21 22 Load4
ADD.D F8 FO F8 5 6 7 8-12 13 Load5
S.D F4 1024(R1) 6 7 8
DADDI R1 R1 #4 7 8 9 10-10 12
BNEZ R1 foo 8 9 10 13-13 14 Busy Address Qi
L.D FO 0 R1 14 15 16 17 -17 18 Storel Yes (1024+R1) Mull
ADD.D F2 FO F6 15 16 17 23 Store2 Yes (1024+R1) Mul3
MUL.D F4 FO F2 16 17 18 Store3
DIV.D F6 FO F8 17 18 19 Stored
ADD.D F8 FO F8 18 19 20 21-25 26 Storeb
S.D F4 1024(R1) 19 20 21
DADDI R1 R1 #4 20 21 22 23-23 24
BNEZ R1 foo 21 22 23 25-25 26
foo:L.D FO 0(R1)
ADD.D F2 FO F6
Res. Stations MUL.D F4 FO F2
Clock Time Name &Y Op Vj Vk Qj Qk DIV.D F6 FO F8
26 1 Addl | Yes ADD.D R[FO] R[F6] ADD.D F8 FO F8
Add2 | No S.D F4 1024(R1)
Add3 DADDI R1 R1 #-4
Add4 BNEZ R1 foo
10 Mull | Yes MUL.D R[FO] R[F2]
Mul2 No
Mul3 | Yes MUL.D | RJ[FOQ] Add1
Mul4 | Yes DIV.D | RJ[FOQ] R[F8]
Intl No
Int2 No
Int3
Int4
Int5
Reg. res.status FO F2 F4 F6 F8 R1

Qi Addl Mul3 Mul4




Instruction i k Busy  Address
L.D FO 0 R1 1 2 3 4-4 5 Load1l No
ADD.D F2 FO F6 2 3 4 6-10 11 Load2
MUL.D F4 FO F2 3 4 5 22 Load3
DIV.D F6 FO F8 4 5 6 7-21 22 Load4
ADD.D F8 FO F8 5 6 7 8-12 13 Load5
S.D F4 1024(R1) 6 7 8
DADDI R1 R1 #4 7 8 9 10-10 12
BNEZ R1 foo 8 9 10 13-13 14 Busy Address Qi
L.D FO 0 R1 14 15 16 17 -17 18 Storel Yes (1024+R1) Mull
ADD.D F2 FO F6 15 16 17 23-27 Store2 Yes (1024+R1) Mul3
MUL.D F4 FO F2 16 17 18 Store3
DIV.D F6 FO F8 17 18 19 Stored
ADD.D F8 FO F8 18 19 20 21-25 26 Storeb
S.D F4 1024(R1) 19 20 21
DADDI R1 R1 #4 20 21 22 23-23 24
BNEZ R1 foo 21 22 23 25-25 26
foo:L.D FO 0(R1)
ADD.D F2 FO F6
Res. Stations MUL.D F4 FO F2
Clock Time Name &Y Op Vj Vk Qj (0] ¢ DIV.D F6 FO F8
27 0 Addl | Yes ADD.D R[FO] R[F6] ADD.D F8 FO F8
Add2 | No S.D F4 1024(R1)
Add3 DADDI R1 R1 #-4
Add4 BNEZ R1 foo
9 Mull | Yes MUL.D R[FO] R[F2]
Mul2 No
Mul3 | Yes MUL.D | RJ[FOQ] Add1
Mul4 | Yes DIV.D | RJ[FOQ] R[F8]
Intl No
Int2 No
Int3
Int4
Int5
Reg. res.status FO F2 F4 F6 F8 R1

Qi Addl Mul3 Mul4




Instruction i k Busy  Address
L.D FO 0 R1 1 2 3 4-4 5 Load1l No
ADD.D F2 FO F6 2 3 4 6-10 11 Load2
MUL.D F4 FO F2 3 4 5 22 Load3
DIV.D F6 FO F8 4 5 6 7-21 22 Load4
ADD.D F8 FO F8 5 6 7 8-12 13 Load5
S.D F4 1024(R1) 6 7 8
DADDI R1 R1 #4 7 8 9 10-10 12
BNEZ R1 foo 8 9 10 13-13 14 Busy Address Qi
L.D FO 0 R1 14 15 16 17 -17 18 Storel Yes (1024+R1) Mull
ADD.D F2 FO F6 15 16 17 23-27 28 Store2 Yes (1024+R1) Mul3
MUL.D F4 FO F2 16 17 18 Store3
DIV.D F6 FO F8 17 18 19 Stored
ADD.D F8 FO F8 18 19 20 21-25 26 Storeb
S.D F4 1024(R1) 19 20 21
DADDI R1 R1 #4 20 21 22 23-23 24
BNEZ R1 foo 21 22 23 25-25 26
foo:L.D FO 0(R1)
ADD.D F2 FO F6
Res. Stations MUL.D F4 FO F2
Clock Time Name &Y Op Vj Vk Qj Qk DIV.D F6 FO F8
28 Addl | No ADD.D F8 FO F8
Add2 | No S.D F4 1024(R1)
Add3 DADDI R1 R1 #-4
Add4 BNEZ R1 foo
8 Mull | Yes MUL.D R[FO] R[F2]
Mul2 No

Mul3 | Yes MULD | R[FO] R[F2]
Mul4 | Yes DIV.D | R[FO] R[F8]

Intl No
Int2 No
Int3
Int4
Int5
Reg. res.status FO F2 F4 F6 F8 R1

Qi Mul3 Mul4







Instruction i k Busy  Address
L.D FO 0 R1 1 2 3 4-4 5 Load1l No
ADD.D F2 FO F6 2 3 4 6-10 11 Load2
MUL.D F4 FO F2 3 4 5 22-36 Load3
DIV.D F6 FO F8 4 5 6 7-21 22 Load4
ADD.D F8 FO F8 5 6 7 8-12 13 Load5
S.D F4 1024(R1) 6 7 8
DADDI R1 R1 #4 7 8 9 10-10 12
BNEZ R1 foo 8 9 10 13-13 14 Busy Address Qi
L.D FO 0 R1 14 15 16 17 -17 18 Storel Yes (1024+R1) Mull
ADD.D F2 FO F6 15 16 17 23-27 28 Store2 Yes (1024+R1) Mul3
MUL.D F4 FO F2 16 17 18 Store3
DIV.D F6 FO F8 17 18 19 Stored
ADD.D F8 FO F8 18 19 20 21-25 26 Storeb
S.D F4 1024(R1) 19 20 21
DADDI R1 R1 #4 20 21 22 23-23 24
BNEZ R1 foo 21 22 23 25-25 26
foo:L.D FO 0(R1)
ADD.D F2 FO F6
Res. Stations MUL.D F4 FO F2
Clock Time Name &Y Op Vj Vk Qj Qk DIV.D F6 FO F8
36 Addl | No ADD.D F8 FO F8
Add2 | No SD F4 1024(R1)
Add3 DADDI R1 R1 #-4
Add4 BNEZ R1 foo
0 Mull | Yes MUL.D R[FO] R[F2]
Mul2 No
Mul3 | Yes MUL.D R[FO] R[F2] - Fp Mul/Div free: 8a tnv XpnoiyoTiolfcel
Mul4 | Yes DIV.D R[FO] R[F8] n 2n DIV.D kaBw¢ ) {NTnNoe TIpwn
Intl No
Int2 No
Int3
Int4
Int5
Reg. res.status FO F2 F4 F6 F8 R1

Qi Mul3 Mul4




Instruction i k Busy  Address
L.D FO 0 R1 1 2 3 4-4 5 Load1l No
ADD.D F2 FO F6 2 3 4 6-10 11 Load2
MUL.D F4 FO F2 3 4 5 22 - 36 37 Load3
DIV.D F6 FO F8 4 5 6 7-21 22 Load4
ADD.D F8 FO F8 5 6 7 8-12 13 Load5
S.D F4 1024(R1) 6 7 8
DADDI R1 R1 #4 7 8 9 10-10 12
BNEZ R1 foo 8 9 10 13-13 14 Busy Address Qi
L.D FO 0 R1 14 15 16 17 -17 18 Storel Yes (1024+R1)
ADD.D F2 FO F6 15 16 17 23-27 28 Store2 Yes (1024+R1) Mul3
MUL.D F4 FO F2 16 17 18 Store3
DIV.D F6 FO F8 17 18 19 37 Stored
ADD.D F8 FO F8 18 19 20 21-25 26 Storeb
S.D F4 1024(R1) 19 20 21
DADDI R1 R1 #4 20 21 22 23-23 24
BNEZ R1 foo 21 22 23 25-25 26
foo:L.D FO 0(R1)
ADD.D F2 FO F6
Res. Stations MUL.D F4 FO F2
Clock Time Name &Y Op Vj Vk Qj (0] ¢ DIV.D F6 FO F8
37 Addl | No ADD.D F8 FO F8
Add2 | No S.D F4 1024(R1)
Add3 DADDI R1 R1 #-4
Add4 BNEZ R1 foo
Mull No
Mul2 No

Mul3 | Yes MULD | R[FO] R[F2]
14 Muld | Yes DIV.D | R[F0] R[F§]

Intl No
Int2 No
Int3
Int4
Int5
Reg. res.status FO F2 F4 F6 F8 R1

Qi Mul3 Mul4




Instruction i k Busy  Address
L.D FO 0 R1 1 2 3 4-4 5 Load1l No
ADD.D F2 FO F6 2 3 4 6-10 11 Load2
MUL.D F4 FO F2 3 4 5 22 - 36 37 Load3
DIV.D F6 FO F8 4 5 6 7-21 22 Load4
ADD.D F8 FO F8 5 6 7 8-12 13 Load5
S.D F4 1024(R1) 6 7 8 38-38
DADDI R1 R1 #4 7 8 9 10-10 12
BNEZ R1 foo 8 9 10 13-13 14 Busy Address Qi
L.D FO 0 R1 14 15 16 17 -17 18 Storel Yes (1024+R1)
ADD.D F2 FO F6 15 16 17 23-27 28 Store2 Yes (1024+R1) Mul3
MUL.D F4 FO F2 16 17 18 Store3
DIV.D F6 FO F8 17 18 19 37 Stored
ADD.D F8 FO F8 18 19 20 21-25 26 Storeb
S.D F4 1024(R1) 19 20 21
DADDI R1 R1 #4 20 21 22 23-23 24
BNEZ R1 foo 21 22 23 25-25 26
foo:L.D FO 0(R1)
ADD.D F2 FO F6
Res. Stations MUL.D F4 FO F2
Clock Time Name &Y Op Vj Vk Qj Qk DIV.D F6 FO F8
38 Addl | No ADD.D F8 FO F8
Add2 | No S.D F4 1024(R1)
Add3 DADDI R1 R1 #-4
Add4 BNEZ R1 foo
Mull No
Mul2 No

Mul3 | Yes MULD | R[FO] R[F2]
13  Muld | Yes DIV.D | R[F0] R[F§]

Intl No
Int2 No
Int3
Int4
Int5
Reg. res.status FO F2 F4 F6 F8 R1

Qi Mul3 Mul4




Instruction i k Busy  Address
L.D FO 0 R1 1 2 3 4-4 5 Load1l No
ADD.D F2 FO F6 2 3 4 6-10 11 Load2
MUL.D F4 FO F2 3 4 5 22 - 36 37 Load3
DIV.D F6 FO F8 4 5 6 7-21 22 Load4
ADD.D F8 FO F8 5 6 7 8-12 13 Load5
S.D F4 1024(R1) 6 7 8 38-38 39
DADDI R1 R1 #4 7 8 9 10-10 12
BNEZ R1 foo 8 9 10 13-13 14 Busy Address Qi
L.D FO 0 R1 14 15 16 17 -17 18 Storel No
ADD.D F2 FO F6 15 16 17 23-27 28 Store2 Yes (1024+R1) Mul3
MUL.D F4 FO F2 16 17 18 Store3
DIV.D F6 FO F8 17 18 19 37 Stored
ADD.D F8 FO F8 18 19 20 21-25 26 Storeb
S.D F4 1024(R1) 19 20 21
DADDI R1 R1 #4 20 21 22 23-23 24
BNEZ R1 foo 21 22 23 25-25 26
foo:L.D FO 0(R1)
ADD.D F2 FO F6
Res. Stations MUL.D F4 FO F2
Clock Time Name &Y Op Vj Vk Qj (0] ¢ DIV.D F6 FO F8
39 Addl | No ADD.D F8 FO F8
Add2 | No S.D F4 1024(R1)
Add3 DADDI R1 R1 #-4
Add4 BNEZ R1 foo
Mull No
Mul2 No

Mul3 | Yes MULD | R[FO] R[F2]
12 Muld | Yes DIV.D | R[FO] R[F§]

Intl No
Int2 No
Int3
Int4
Int5
Reg. res.status FO F2 F4 F6 F8 R1

Qi Mul3 Mul4







Instruction i k Busy  Address
L.D FO 0 R1 1 2 3 4-4 5 Load1l No
ADD.D F2 FO F6 2 3 4 6-10 11 Load2
MUL.D F4 FO F2 3 4 5 22 - 36 37 Load3
DIV.D F6 FO F8 4 5 6 7-21 22 Load4
ADD.D F8 FO F8 5 6 7 8-12 13 Load5
S.D F4 1024(R1) 6 7 8 38-38 39
DADDI R1 R1 #4 7 8 9 10-10 12
BNEZ R1 foo 8 9 10 13-13 14 Busy Address Qi
L.D FO 0 R1 14 15 16 17 -17 18 Storel No
ADD.D F2 FO F6 15 16 17 23-27 28 Store2 Yes (1024+R1) Mul3
MUL.D F4 FO F2 16 17 18 Store3
DIV.D F6 FO F8 17 18 19 37-51 Stored
ADD.D F8 FO F8 18 19 20 21-25 26 Storeb
S.D F4 1024(R1) 19 20 21
DADDI R1 R1 #4 20 21 22 23-23 24
BNEZ R1 foo 21 22 23 25-25 26
foo:L.D FO 0(R1)
ADD.D F2 FO F6
Res. Stations MUL.D F4 FO F2
Clock Time Name &Y Op Vj Vk Qj (0] ¢ DIV.D F6 FO F8
51 Addl | No ADD.D F8 FO F8
Add2 | No S.D F4 1024(R1)
Add3 DADDI R1 R1 #-4
Add4 BNEZ R1 foo
Mull No
Mul2 No

Mul3 | Yes MULD | R[FO] R[F2]
0O Muld | Yes DIV.D | R[FO] R[F§]

Intl No
Int2 No
Int3
Int4
Int5
Reg. res.status FO F2 F4 F6 F8 R1

Qi Mul3 Mul4




Instruction i k Busy  Address
L.D FO 0 R1 1 2 3 4-4 5 Loadl No
ADD.D F2 FO F6 2 3 4 6-10 11 Load2
MUL.D F4 FO F2 3 4 5 22 - 36 37 Load3
DIV.D F6 FO F8 4 5 6 7-21 22 Load4
ADD.D F8 FO F8 5 6 7 8-12 13 Load5
S.D F4 1024(R1) 6 7 8 38-38 39
DADDI R1 R1 #4 7 8 9 10-10 12
BNEZ R1 foo 8 9 10 13-13 14 Busy Address Qi
L.D FO 0 R1 14 15 16 17 -17 18 Storel No
ADD.D F2 FO F6 15 16 17 23-27 28 Store2 Yes (1024+R1) Mul3
MUL.D F4 FO F2 16 17 18 52 Store3
DIV.D F6 FO F8 17 18 19 37-51 52 Stored
ADD.D F8 FO F8 18 19 20 21-25 26 Storeb
S.D F4 1024(R1) 19 20 21
DADDI R1 R1 #4 20 21 22 23-23 24
BNEZ R1 foo 21 22 23 25-25 26
foo:L.D FO 0(R1)
ADD.D F2 FO F6
Res. Stations MUL.D F4 FO F2
Clock Time Name &Y Op Vj Vk Qj (0] ¢ DIV.D F6 FO F8
52 Addl | No ADD.D F8 FO F8
Add2 | No S.D F4 1024(R1)
Add3 DADDI R1 R1 #-4
Add4 BNEZ R1 foo
Mull No
Mul2 No
14 Mul3 | Yes MULD | RJ[FO] R[F2]
Mul4 No
Intl No
Int2 No
Int3
Int4
Int5
Reg. res.status FO F2 F4 F6 F8 R1

Qi Mul3







Instruction i k Busy  Address
L.D FO 0 R1 1 2 3 4-4 5 Loadl No
ADD.D F2 FO F6 2 3 4 6-10 11 Load2
MUL.D F4 FO F2 3 4 5 22 - 36 37 Load3
DIV.D F6 FO F8 4 5 6 7-21 22 Load4
ADD.D F8 FO F8 5 6 7 8-12 13 Load5
S.D F4 1024(R1) 6 7 8 38-38 39
DADDI R1 R1 #4 7 8 9 10-10 12
BNEZ R1 foo 8 9 10 13-13 14 Busy Address Qi
L.D FO 0 R1 14 15 16 17 -17 18 Storel No
ADD.D F2 FO F6 15 16 17 23-27 28 Store2 Yes (1024+R1) Mul3
MUL.D F4 FO F2 16 17 18 52 - 66 Store3
DIV.D F6 FO F8 17 18 19 37-51 52 Stored
ADD.D F8 FO F8 18 19 20 21-25 26 Storeb
S.D F4 1024(R1) 19 20 21
DADDI R1 R1 #4 20 21 22 23-23 24
BNEZ R1 foo 21 22 23 25-25 26
foo:L.D FO 0(R1)
ADD.D F2 FO F6
Res. Stations MUL.D F4 FO F2
Clock Time Name &Y Op Vj Vk Qj (0] ¢ DIV.D F6 FO F8
66 Addl | No ADD.D F8 FO F8
Add2 | No S.D F4 1024(R1)
Add3 DADDI R1 R1 #-4
Add4 BNEZ R1 foo
Mull No
Mul2 No
0 Mul3 | Yes MULD | R[FOQ] R[F2]
Mul4 No
Intl No
Int2 No
Int3
Int4
Int5
Reg. res.status FO F2 F4 F6 F8 R1

Qi Mul3




Instruction i k Busy  Address
L.D FO 0 R1 1 2 3 4-4 5 Loadl No
ADD.D F2 FO F6 2 3 4 6-10 11 Load2
MUL.D F4 FO F2 3 4 5 22 - 36 37 Load3
DIV.D F6 FO F8 4 5 6 7-21 22 Load4
ADD.D F8 FO F8 5 6 7 8-12 13 Load5
S.D F4 1024(R1) 6 7 8 38-38 39
DADDI R1 R1 #4 7 8 9 10-10 12
BNEZ R1 foo 8 9 10 13-13 14 Busy Address Qi
L.D FO 0 R1 14 15 16 17 -17 18 Storel No
ADD.D F2 FO F6 15 16 17 23-27 28 Store2 Yes  (1024+R1)
MUL.D F4 FO F2 16 17 18 52 - 66 67 Store3
DIV.D F6 FO F8 17 18 19 37-51 52 Stored
ADD.D F8 FO F8 18 19 20 21-25 26 Storeb
S.D F4 1024(R1) 19 20 21
DADDI R1 R1 #4 20 21 22 23-23 24
BNEZ R1 foo 21 22 23 25-25 26
foo:L.D FO 0(R1)
ADD.D F2 FO F6
Res. Stations MUL.D F4 FO F2
Clock Time Name &Y Op Vj Vk Qj (0] ¢ DIV.D F6 FO F8
67 Addl | No ADD.D F8 FO F8
Add2 | No S.D F4 1024(R1)
Add3 DADDI R1 R1 #-4
Add4 BNEZ R1 foo
Mull No
Mul2 No
Mul3 No
Mul4 No
Intl No
Int2 No
Int3
Int4
Int5
Reg. res.status FO F2 F4 F6 F8 R1

Qi




Instruction i k Busy  Address
L.D FO 0 R1 1 2 3 4-4 5 Loadl No
ADD.D F2 FO F6 2 3 4 6-10 11 Load2
MUL.D F4 FO F2 3 4 5 22 - 36 37 Load3
DIV.D F6 FO F8 4 5 6 7-21 22 Load4
ADD.D F8 FO F8 5 6 7 8-12 13 Load5
S.D F4 1024(R1) 6 7 8 38-38 39
DADDI R1 R1 #4 7 8 9 10-10 12
BNEZ R1 foo 8 9 10 13-13 14 Busy Address Qi
L.D FO 0 R1 14 15 16 17 -17 18 Storel No
ADD.D F2 FO F6 15 16 17 23-27 28 Store2 Yes  (1024+R1)
MUL.D F4 FO F2 16 17 18 52 - 66 67 Store3
DIV.D F6 FO F8 17 18 19 37-51 52 Stored
ADD.D F8 FO F8 18 19 20 21-25 26 Storeb
S.D F4 1024(R1) 19 20 21 68 — 68
DADDI R1 R1 #4 20 21 22 23-23 24
BNEZ R1 foo 21 22 23 25-25 26
foo:L.D FO 0(R1)
ADD.D F2 FO F6
Res. Stations MUL.D F4 FO F2
Clock Time Name &Y Op Vj Vk Qj (0] ¢ DIV.D F6 FO F8
68 Addl | No ADD.D F8 FO F8
Add2 | No S.D F4 1024(R1)
Add3 DADDI R1 R1 #-4
Add4 BNEZ R1 foo
Mull No
Mul2 No
Mul3 No
Mul4 No
Intl No
Int2 No
Int3
Int4
Int5
Reg. res.status FO F2 F4 F6 F8 R1

Qi




Instruction i k Busy  Address
L.D FO 0 R1 1 2 3 4-4 5 Loadl No
ADD.D F2 FO F6 2 3 4 6-10 11 Load2
MUL.D F4 FO F2 3 4 5 22 - 36 37 Load3
DIV.D F6 FO F8 4 5 6 7-21 22 Load4
ADD.D F8 FO F8 5 6 7 8-12 13 Load5
S.D F4 1024(R1) 6 7 8 38-38 39
DADDI R1 R1 #4 7 8 9 10-10 12
BNEZ R1 foo 8 9 10 13-13 14 Busy Address Qi
L.D FO 0 R1 14 15 16 17 -17 18 Storel No
ADD.D F2 FO F6 15 16 17 23-27 28 Store2 No
MUL.D F4 FO F2 16 17 18 52 - 66 67 Store3
DIV.D F6 FO F8 17 18 19 37-51 52 Stored
ADD.D F8 FO F8 18 19 20 21-25 26 Storeb
S.D F4 1024(R1) 19 20 21 68 — 68 69
DADDI R1 R1 #4 20 21 22 23-23 24
BNEZ R1 foo 21 22 23 25-25 26
foo:L.D FO 0(R1)
ADD.D F2 FO F6
Res. Stations MUL.D F4 FO F2
Clock Time Name &Y Op Vj Vk Qj (0] ¢ DIV.D F6 FO F8
69 Addl | No ADD.D F8 FO F8
Add2 | No S.D F4 1024(R1)
Add3 DADDI R1 R1 #-4
Add4 BNEZ R1 foo
Mull No
Mul2 No
Mul3 No
Mul4 No
Intl No
Int2 No
Int3
Int4
Int5
Reg. res.status FO F2 F4 F6 F8 R1

Qi




AUon 3ng daoknong

AAy6pi18uog Tomasulo pe ROB
+ 2-way superscalar



Instruction i k IF ID IS EX WB CO Busy Address

L.D FO 0 R1 1 Loadl
ADD.D F2 FO F6 1 Load2
MUL.D F4 FO F2 Load3
DIV.D F6 FO F8 Load4
ADD.D F8 FO F8 Load5
S.D F4 1024(R1)
DADDI R1 R1 #-4
BNEZ R1 foo Busy Address
L.D FO 0 R1 Storel
ADD.D F2 FO F6 Store2
MUL.D F4 FO F2 Store3
DIV.D F6 FO F8 Stored
ADD.D F8 FO F8 Store5
S.D F4 1024(R1)
DADDI R1 R1 #-4
BNEZ R1 foo
Dest Value Inst Ready
ROB1
Res. Stations ROB2
Clock Time Name QDY Op \'/] Vk (0]] Qk Dest ROB3
1 Add1 ROB4
Add2 ROB5
Add3 ROB6
Add4 ROB7
Mulil ROBS8
Mul2 ROB9
Mul3 ROB10
Mul4 ROB11
Intl ROB12
Int2
Int3
Int4
Int5
Reg. res.status FO F2 F4 F6 F8 R1

Qi




Instruction j k Busy  Address
L.D FO 0 R1 1 2 Load1l
ADD.D F2 FO F6 1 2 Load2
MUL.D F4 FO F2 2 Load3
DIV.D F6 FO F8 2 Load4
ADD.D F8 FO F8 Load5
S.D F4 1024(R1)
DADDI R1 R1 #4
BNEZ R1 foo Busy Address
L.D FO 0 R1 Storel
ADD.D F2 FO F6 Store2
MUL.D F4 FO F2 Store3
DIV.D F6 FO F8 Stored
ADD.D F8 FO F8 Storeb5
S.D F4 1024(R1)
DADDI R1 R1 #-4
BNEZ R1 foo
Dest Value Inst Ready
ROB1
Res. Stations ROB2
Clock Time Name QI Op \Y/] Vk Qj (0] ¢ Dest ROB3
2 Add1 ROB4
Add2 ROB5
Add3 ROB6
Add4 ROB7
Mull ROBS8
Mul2 ROB9
Muli3 ROB10
Mul4 ROB11
Intl ROB12
Int2
Int3
Int4
Int5
Reg. res.status FO F2 F4 F6 F8 R1

Qi




Instruction
L.D
ADD.D
MUL.D
DIV.D
ADD.D
S.D
DADDI
BNEZ
L.D
ADD.D
MUL.D
DIV.D
ADD.D
SD
DADDI
BNEZ

Clock

FO
F2
F4
F6
F8
F4
R1
R1
FO
F2
F4
F6
F8
F4
R1
R1

i

0
FO
FO
FoO
FoO

k

R1
F6
F2
F8
F8

1024(R1)

R1
foo
0
FO
FO
FO
FO

#-4

R1
F6
F2
F8
F8

1024(R1)

R1
foo

Res. Stations
Time Name

Reg. res.status

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

Qi

#4

Busy
Yes

T

IS EX WB CO

WWNNPEP -

w w N N

Op
ADD.D

Vj

Vk
R[F6]

Qj
#1

Qk

Dest

FO
#1

F2
#2

F4

F6

F8

R1

Loadl
Load2
Load3
Load4
Load5

Busy

Yes

Address
(0+R1) M1

Busy

Address

Storel
Store2
Store3
Stored
Store5

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

Dest
FO
F2

Value

Inst
L.D FO,0(R1)

ADD.D F2,F0,F6

Ready
No
No




Instruction i k IF ID IS EX WB CcO Busy Address
L.D FO 0 R1 1 2 3 4-4 Loadl Yes (0+R1) M1
ADD.D F2 FO F6 1 2 3 Load2
MUL.D F4 FO F2 2 3 4 Load3
DIV.D F6 FO F8 2 3 4 Load4
ADD.D F8 FO F8 3 4 Load5
S.D F4 1024(R1) 3 4
DADDI R1 R1 #-4 4
BNEZ R1 foo 4 Busy Address
L.D FO 0 R1 Storel
ADD.D F2 FO F6 Store2
MUL.D F4 FO F2 Store3
DIV.D F6 FO F8 Stored
ADD.D F8 FO F8 Storeb
S.D F4 1024(R1)
DADDI R1 R1 #-4
BNEZ R1 foo
Dest Value Inst Ready
ROB1 FO L.D FO,0(R1) No
Res. Stations ROB2 F2 ADD.D F2,FO,F6 No
Clock Time Name QI Op Vj Vk (0]] Qk Dest ROB3 F4 MUL.D F4,F0,F2 No
4 Addl | Yes ADD.D R[F6] #1 #2 ROB4 F6 DIV.D F6,F0,F8 No
Add2 ROB5
Add3 ROB6
Add4 ROB7
Mull | Yes MUL.D #1 #2 #3 ROBS8
Mul2 | Yes DIV.D R[F8] #1 #4 ROB9
Mul3 ROB10
Mul4 ROB11
Intl ROB12
Int2
Int3
Int4
Int5
Reg. res.status FO F2 F4 F6 F8 R1

Qi #1 #2 #3 #4




Instruction
L.D
ADD.D
MUL.D
DIV.D
ADD.D
S.D
DADDI
BNEZ
L.D
ADD.D
MUL.D
DIV.D
ADD.D
S.D
DADDI
BNEZ

Clock

FO
F2
F4
F6
F8
F4
R1
R1
FO
F2
F4
F6
F8
F4
R1
R1

i

0
FoO
FO
FO
FoO

k

R1
F6
F2
F8
F8

1024(R1)

R1
foo
0
FO
FO
FO
FO

#-4

R1
F6
F2
F8
F8

1024(R1)

R1
foo

Res. Stations

Time Name

5

15

Reg. res.status

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

Qi

#-4

Busy
Yes
Yes

oAb wwNNE B

GRGIENENFANANNEN 5

oo bbb w Wi

EX
4-4

CcO

Op
ADD.D
ADD.D

Vj
(0+R1)
R[FO]

Vk
R[F6]
R[F8]

Qj

(0] ¢

Dest
#2
#5

Yes
Yes

MUL.D
DIV.D

(0+R1)
(0+R1)

R[FS8]

#2

#3
#4

FO

F2
#2

F4
#3

F6
#4

F8
#5

R1

Loadl
Load2
Load3
Load4
Load5

Busy Address

Storel
Store2
Store3
Stored
Store5

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

Busy Address

Yes 1024(R1) #3 #6
Dest Value Inst Ready
FO (0+R1) |L.D FO,0(R1) Yes
F2 ADD.D F2,F0,F6 No
F4 MUL.D F4,F0,F2 No
F6 DIV.D F6,F0,F8 No
F8 ADD.D F8,F0,F8 No
S.D F4,1024(R1 No

- kai o1 2 ADD.D éxouv £ToIha Ta opiouaTa
N 2n 6uwg Ba TTPETTEl va TTEpPIPEVEL 1 KUKAO



Instruction
L.D
ADD.D
MUL.D
DIV.D
ADD.D
S.D
DADDI
BNEZ
L.D
ADD.D
MUL.D
DIV.D
ADD.D
S.D
DADDI
BNEZ

Clock

FO
F2
F4
F6
F8
F4
R1
R1
FO
F2
F4
F6
F8
F4
R1
R1

Res. Stations

Time Name

4
5

14

Reg. res.status

i k IF ID IS EX WB co
0 R1 1 2 3 4-4 5 6
FO F6 1 2 3 6
FO F2 2 3 4
FO F8 2 3 4 6
FO F8 3 4 5
1024(R1) 3 4 5
R1 #-4 4 5 6
foo 4 5 6
0 R1 5 6
FO F6 5 6
FO F2 6
FO F8 6
FO F8
1024(R1)
R1 #-4
foo
Busy Op Vj Vk (0]] (0] 4 Dest
Addl | Yes ADD.D | (0+R1) R[F6] #2
Add2 | Yes ADD.D R[FO] R[F8] #5
Add3
Add4
Mull | Yes MUL.D | (0+R1) #2 #3
Mul2 | Yes DIV.D (0+R1) R[F8] #4
Mul3
Mul4
Intl Yes DADDI R[R1] #-4 #7
Int2 Yes BNEZ #7 #8
Int3
Int4
Int5
FO F2 F4 F6 F8 R1
Qi #2 #3 #4 #5 #7

Loadl
Load2
Load3
Load4
Load5

Busy Address

Storel
Store2
Store3
Stored
Store5

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

Busy Address

Yes 1024(R1) #3 #6
Dest Value Inst Ready
F2 ADD.D F2,FO,F6 No
F4 MUL.D F4,F0,F2 No
F6 DIV.D F6,F0,F8 No
F8 ADD.D F8,F0,F8 No
S.D F4,1024(R1 No
R1 DADDI R1,R1,-4 No
BNEZ R1,foo No




Instruction
L.D
ADD.D
MUL.D
DIV.D
ADD.D
S.D
DADDI
BNEZ
L.D
ADD.D
MUL.D
DIV.D
ADD.D
S.D
DADDI
BNEZ

Clock

Reg. res.status

j k
FO 0 R1 1 2 3 4-4 5 6
F2 FO F6 1 2 3 6
F4 FO F2 2 3 4
F6 FO F8 2 3 4 6
F8 FO F8 3 4 5 7
F4 1024(R1) 3 4 5
R1 R1 #-4 4 5 6 7-7
R1 foo 4 5 6
FO 0 R1 5 6 7
F2 FO F6 5 6 7
F4 FO F2 6 7
F6 FO F8 6 7
F8 FO F8 7
F4 1024(R1) 7
R1 R1 #-4
R1 foo
Res. Stations
Time Name QI Op Vj Vk (0]] Qk Dest
3 Addl | Yes ADD.D | (0+R1) R[F6] #2
4 Add2 | Yes ADD.D R[FO] R[F8] #5
Add3 | Yes ADD.D #9 #4 #10
Add4
Mull | Yes MUL.D | (0+R1) #2 #3
13 Mul2 | Yes DIV.D (0+R1) R[F8] #4
Mul3
Mul4
Intl Yes DADDI R[R1] #-4 #7
Int2 Yes BNEZ #7 #8
Int3
Int4
Int5
FO F2 F4 F6 F8 R1
Qi #9 #10 #3 #4 #5 #7

Loadl
Load2
Load3
Load4
Load5

Address
(0+R1)

Busy
Yes

#9

Storel
Store2
Store3
Stored
Store5

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

Busy Address
Yes 1024(R1) #3 #6
Dest Value Inst Ready
F2 ADD.D F2,FO,F6 No
F4 MUL.D F4,F0,F2 No
F6 DIV.D F6,F0,F8 No
F8 ADD.D F8,F0,F8 No
S.D F4,1024(R1 No
R1 DADDI R1,R1,-4 No
BNEZ R1,foo No
FO L.D FO,0(R1) No
F2 ADD.D F2,F0,F6 No




Instruction
L.D
ADD.D
MUL.D
DIV.D
ADD.D
S.D
DADDI
BNEZ
L.D
ADD.D
MUL.D
DIV.D
ADD.D
S.D
DADDI
BNEZ

Clock

Reg. res.status

j k
FO 0 R1 1 2 3 4-4 5 6
F2 FO F6 1 2 3 6
F4 FO F2 2 3 4
F6 FO F8 2 3 4 6
F8 FO F8 3 4 5 7
F4 1024(R1) 3 4 5
R1 R1 #-4 4 5 6 7-7 8
R1 foo 4 5 6
FO 0 R1 5 6 7
F2 FO F6 5 6 7
F4 FO F2 6 7 8
F6 FO F8 6 7 8
F8 FO F8 7 8
F4 1024(R1) 7 8
R1 R1 #-4 8
R1 foo 8
Res. Stations
Time Name QI Op Vj Vk (0]] Qk Dest
2 Addl | Yes ADD.D | (0+R1) R[F6] #2
3 Add2 | Yes ADD.D R[FO] R[F8] #5
Add3 | Yes ADD.D #9 #4 #10
Add4
Mull | Yes MUL.D | (0+R1) #2 #3
12 Mul2 | Yes DIV.D (0+R1) R[F8] #4
Mul3 | Yes MUL.D #9 #10 #11
Mul4 | Yes DIV.D #9 #5 #12
Intl No
Int2 Yes BNEZ R[R1] #8
Int3
Int4
Int5
FO F2 F4 F6 F8 R1
Qi #9 #10 #11 #12 #5

Loadl
Load2
Load3
Load4
Load5

Address
(0+R1)

Busy
Yes

#9

Storel
Store2
Store3
Stored
Store5

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

Busy Address
Yes 1024(R1) #3 #6
Dest Value Inst Ready
F2 ADD.D F2,FO,F6 No
F4 MUL.D F4,F0,F2 No
F6 DIV.D F6,F0,F8 No
F8 ADD.D F8,F0,F8 No
S.D F4,1024(R1 No
R1 DADDI R1,R1,-4 Yes
BNEZ R1,foo No
FO L.D FO,0(R1) No
F2 ADD.D F2,F0,F6 No
F4 MUL.D F4,F0,F2 No
F6 DIV.D F6,F0,F8 No




Instruction i k Busy  Address
L.D FO 0 R1 1 2 3 4-4 5 6 Load1l Yes (0+R1) [#9
ADD.D F2 FO F6 1 2 3 6 Load2
MUL.D F4 FO F2 2 3 4 Load3
DIV.D F6 FO F8 2 3 4 6 Load4
ADD.D F8 FO F8 3 4 5 7 Load5
S.D F4 1024(R1) 3 4 5
DADDI R1 R1 #4 4 5 6 7-7 8
BNEZ R1 foo 4 5 6 9-9 Busy Address
L.D FO 0 R1 5 6 7 9-9 Storel Yes 1024(R1) #3 #6
ADD.D F2 FO F6 5 6 7 Store2
MUL.D F4 FO F2 6 7 8 Store3
DIV.D F6 FO F8 6 7 8 Store4
ADD.D F8 FO F8 7 8 9 Store5
S.D F4 1024(R1) 7 8
DADDI R1 R1 #4 8 9
BNEZ R1 foo 8 9
Dest Value Inst Ready
ROB1 F8 ADD.D F8,F0,F8 No
Res. Stations ROB2 F2 ADD.D F2,FO,F6 No
Clock Time Name &Y Op Vj Vk Qj Qk Dest ROB3 F4 MUL.D F4,F0,F2 No
9 1 Addl | Yes ADD.D | (0+R1) R[F6] #2 ROB4 F6 DIV.D F6,F0,F8 No
2 Add2 | Yes ADD.D R[FO] R[F8] #5 ROB5 F8 ADD.D F8,F0,F8 No
Add3 | Yes ADD.D #9 #4 #10 ROB6 S.D F4,1024(R1 No
Add4 | Yes ADD.D #9 #5 #1 ROB7 R1 DADDI R1,R1,-4 Yes
Mull | Yes MUL.D | (0+R1) #2 #3 ROBS8 BNEZ R1,foo No
11 Mul2 | Yes DIV.D | (0+R1) R[F8] #4 ROB9 FO L.D FO,0(R1) No
Mul3 | Yes MUL.D #9 #10 #11 ROB10 F2 ADD.D F2,F0,F6 No
Mul4 | Yes DIV.D #9 #5 #12 ROB11 F4 MUL.D F4,F0,F2 No
Intl No ROB12 F6 DIV.D F6,F0,F8 No
Int2 | Yes BNEZ R[R1] #8
Int3
Int4 - ROB full: n 2n S.D d¢v kavel issue
Int5
Reg. res.status FO F2 F4 F6 F8 R1

Qi #9 #10 #11 #12 #1




Instruction i k Busy  Address
L.D FO 0 R1 1 2 3 4-4 5 6 Loadl
ADD.D F2 FO F6 1 2 3 6-10 Load2
MUL.D F4 FO F2 2 3 4 Load3
DIV.D F6 FO F8 2 3 4 6 Load4
ADD.D F8 FO F8 3 4 5 7 Load5
S.D F4 1024(R1) 3 4 5
DADDI R1 R1 #4 4 5 6 7-7 8
BNEZ R1 foo 4 5 6 9-9 10 Busy Address
L.D FO 0 R1 5 6 7 9-9 10 Storel Yes 1024(R1) #3 #6
ADD.D F2 FO F6 5 6 7 Store2
MUL.D F4 FO F2 6 7 8 Store3
DIV.D F6 FO F8 6 7 8 Store4
ADD.D F8 FO F8 7 8 9 Store5
S.D F4 1024(R1) 7 8
DADDI R1 R1 #4 8 9
BNEZ R1 foo 8 9
Dest Value Inst Ready
ROB1 F8 ADD.D F8,F0,F8 No
Res. Stations ROB2 F2 ADD.D F2,FO,F6 No
Clock Time Name &Y Op Vj Vk Qj Qk Dest ROB3 F4 MUL.D F4,F0,F2 No
10 0 Addl | Yes ADD.D | (0+R1) R[F6] #2 ROB4 F6 DIV.D F6,F0,F8 No
1 Add2 | Yes ADD.D R[FO] R[F8] #5 ROB5 F8 ADD.D F8,F0,F8 No
Add3 | Yes ADD.D | (0+R1) #4 #10 ROB6 S.D F4,1024(R1 No
Add4 | Yes ADD.D | (0+R1) #5 #1 ROB7 R1 DADDI R1,R1,-4 Yes
Mull | Yes MUL.D | (0+R1) #2 #3 ROBS8 BNEZ R1,foo Yes
10 Mul2 | Yes DIV.D | (0+R1) R[F8] #4 ROB9 FO (0O+R1) |L.D FO,0(R1) Yes
Mul3 | Yes MUL.D | (0+R1) #10 #11 ROB10 F2 ADD.D F2,F0,F6 No
Mul4 | Yes DIV.D (0+R1) #5 #12 ROB11 F4 MUL.D F4,F0,F2 No
Intl No ROB12 F6 DIV.D F6,F0,F8 No
Int2 No
Int3
Int4 - OK va kavouv tautoxpova WB o1 BNEZ kai L.D
Int5
Reg. res.status FO F2 F4 F6 F8 R1

Qi #10 #11 #12 #1




Instruction i k Busy  Address
L.D FO 0 R1 1 2 3 4-4 5 6 Loadl
ADD.D F2 FO F6 1 2 3 6-10 11 Load2
MUL.D F4 FO F2 2 3 4 Load3
DIV.D F6 FO F8 2 3 4 6 Load4
ADD.D F8 FO F8 3 4 5 7-11 Load5
S.D F4 1024(R1) 3 4 5
DADDI R1 R1 #4 4 5 6 7-7 8
BNEZ R1 foo 4 5 6 9-9 10 Busy Address
L.D FO 0 R1 5 6 7 9-9 10 Storel Yes 1024(R1) #3 #6
ADD.D F2 FO F6 5 6 7 Store2
MUL.D F4 FO F2 6 7 8 Store3
DIV.D F6 FO F8 6 7 8 Store4
ADD.D F8 FO F8 7 8 9 Store5
S.D F4 1024(R1) 7 8
DADDI R1 R1 #4 8 9
BNEZ R1 foo 8 9
Dest Value Inst Ready
ROB1 F8 ADD.D F8,F0,F8 No
Res. Stations ROB2 F2 ADD.D F2,FO,F6 Yes
Clock Time Name &Y Op Vj Vk Qj Qk Dest ROB3 F4 MUL.D F4,F0,F2 No
11 Addl | No ROB4 F6 DIV.D F6,F0,F8 No
0 Add2 | Yes ADD.D R[FO] R[F8] #5 ROB5 F8 ADD.D F8,F0,F8 No
Add3 | Yes ADD.D | (0+R1) #4 #10 ROB6 S.D F4,1024(R1 No
Add4 | Yes ADD.D | (0+R1) #5 #1 ROB7 R1 DADDI R1,R1,-4 Yes
Mull | Yes MUL.D | (0+R1) R[F2] #3 ROBS8 BNEZ R1,foo Yes
9 Mul2 | Yes DIV.D | (0+R1) R[F8] #4 ROB9 FO (0O+R1) |L.D FO,0(R1) Yes
Mul3 | Yes MUL.D | (0+R1) #10 #11 ROB10 F2 ADD.D F2,F0,F6 No
Mul4 | Yes DIV.D (0+R1) #5 #12 ROB11 F4 MUL.D F4,F0,F2 No
Intl No ROB12 F6 DIV.D F6,F0,F8 No
Int2 No
Int3
Int4
Int5
Reg. res.status FO F2 F4 F6 F8 R1

Qi #10 #11 #12 #1




Instruction i k Busy  Address
L.D FO 0 R1 1 2 3 4-4 5 6 Load1l
ADD.D F2 FO F6 1 2 3 6-10 11 12 Load2
MUL.D F4 FO F2 2 3 4 Load3
DIV.D F6 FO F8 2 3 4 6 Load4
ADD.D F8 FO F8 3 4 5 7-11 12 Load5
S.D F4 1024(R1) 3 4 5
DADDI R1 R1 #-4 4 5 6 7-7 8
BNEZ R1 foo 4 5 6 9-9 10 Busy Address
L.D FO 0 R1 5 6 7 9-9 10 Storel Yes 1024(R1) #3 #6
ADD.D F2 FO F6 5 6 7 Store2
MUL.D F4 FO F2 6 7 8 Store3
DIV.D F6 FO F8 6 7 8 Store4
ADD.D F8 FO F8 7 8 9 Store5
S.D F4 1024(R1) 7 8
DADDI R1 R1 #4 8 9
BNEZ R1 foo 8 9
Dest Value Inst Ready
ROB1 F8 ADD.D F8,F0,F8 No
Res. Stations ROB2
Clock Time Name &Y Op Vj Vk Qj (0] '¢ Dest ROB3 F4 MUL.D F4,F0,F2 No
12 Addl | No ROB4 F6 DIV.D F6,F0,F8 No
Add2 | No ROB5 F8 ADD.D F8,F0,F8 Yes
Add3 | Yes ADD.D | (0+R1) #4 #10 ROB6 S.D F4,1024(R1 No
5 Add4 | Yes ADD.D | (0+R1) R[F8] #1 ROB7 R1 DADDI R1,R1,-4 Yes
Mull | Yes MUL.D | (0+R1) R[F2] #3 ROBS8 BNEZ R1,foo Yes
8 Mul2 | Yes DIV.D | (0+R1) R[F8] #4 ROB9 FO (0+R1) |L.D FO,0(R1) Yes
Mul3 | Yes MUL.D | (0+R1) #10 #11 ROB10 F2 ADD.D F2,F0,F6 No
Mul4 | Yes DIV.D (0+R1) R[F8] #12 ROB11 F4 MUL.D F4,F0,F2 No
Intl No ROB12 F6 DIV.D F6,F0,F8 No
Int2 No
Int3
Int4 - n 2n DIV.D €xel £Toigya Ta opiopatd NG, Kai Ba
Int5 EeKIVAaEl TIPWTN MOAIC aTIEAELBEPWOEL N povada
Reg. res.status FO F2 F4 F6 F8 R1

Qi #10 #11 #12 #1




Instruction i k Address
L.D FO 0 R1 1 2 3 4-4 5 6 Loadl
ADD.D F2 FO F6 1 2 3 6-10 11 12 Load2
MUL.D F4 FO F2 2 3 4 Load3
DIV.D F6 FO F8 2 3 4 6 Load4
ADD.D F8 FO F8 3 4 5 7-11 12 Load5
S.D F4 1024(R1) 3 4 5
DADDI R1 R1 #-4 4 5 6 7-7 8
BNEZ R1 foo 4 5 6 9-9 10 Address
L.D FO 0 R1 5 6 7 9-9 10 Storel Yes 1024(R1) #3 #6
ADD.D F2 FO F6 5 6 7 Store2 Yes 1024(R1) #11 #2
MUL.D F4 FO F2 6 7 8 Store3
DIV.D F6 FO F8 6 7 8 Store4
ADD.D F8 FO F8 7 8 9 13 Storeb
S.D F4 1024(R1) 7 8 13
DADDI R1 R1 #4 8 9
BNEZ R1 foo 8 9
Dest Value Inst Ready
ROB1 F8 ADD.D F8,F0,F8 No
Res. Stations ROB2 S.D F4,1024(R1 No
Clock Time Name QI Op Vj Vk (0]] (0] 4 Dest ROB3 F4 MUL.D F4,FO,F2 No
13 Addl | No ROB4 F6 DIV.D F6,F0,F8 No
Add2 | No ROB5 F8 ADD.D F8,F0,F8 Yes
Add3 | Yes ADD.D | (0+R1) #4 #10 ROB6 S.D F4,1024(R1 No
4 Add4 | Yes ADD.D | (0+R1) R[F8] #1 ROB7 R1 DADDI R1,R1,-4 Yes
Mull | Yes MUL.D | (0+R1) R[F2] #3 ROBS8 BNEZ R1,foo Yes
7 Mul2 | Yes DIV.D | (0+R1) R[F8] #4 ROB9 FO (0O+R1) |L.D FO,0(R1) Yes
Mul3 | Yes MUL.D | (0+R1) #10 #11 ROB10 F2 ADD.D F2,F0,F6 No
Mul4 | Yes DIV.D (0+R1) R[F8] #12 ROB11 F4 MUL.D F4,F0,F2 No
Intl No ROB12 F6 DIV.D F6,F0,F8 No
Int2 No
Int3
Int4 - n 2n S.D pTtropei Twpa va yivel issue
Int5
Reg. res.status FO F2 F4 F6 F8 R1

Qi #10 #11 #12 #1




Instruction i k Address
L.D FO 0 R1 1 2 3 4-4 5 6 Loadl
ADD.D F2 FO F6 1 2 3 6-10 11 12 Load2
MUL.D F4 FO F2 2 3 4 Load3
DIV.D F6 FO F8 2 3 4 6 Load4
ADD.D F8 FO F8 3 4 5 7-11 12 Load5
S.D F4 1024(R1) 3 4 5
DADDI R1 R1 #-4 4 5 6 7-7 8
BNEZ R1 foo 4 5 6 9-9 10 Address
L.D FO 0 R1 5 6 7 9-9 10 Storel Yes 1024(R1) #3 #6
ADD.D F2 FO F6 5 6 7 Store2 Yes 1024(R1) #11 #2
MUL.D F4 FO F2 6 7 8 Store3
DIV.D F6 FO F8 6 7 8 Store4
ADD.D F8 FO F8 7 8 9 13 Storeb
S.D F4 1024(R1) 7 8 13
DADDI R1 R1 #4 8 9
BNEZ R1 foo 8 9
Dest Value Inst Ready
ROB1 F8 ADD.D F8,F0,F8 No
Res. Stations ROB2 S.D F4,1024(R1 No
Clock Time Name &Y Op Vj Vk Qj (0] '¢ Dest ROB3 F4 MUL.D F4,F0,F2 No
14 Addl | No ROB4 F6 DIV.D F6,F0,F8 No
Add2 | No ROB5 F8 ADD.D F8,F0,F8 Yes
Add3 | Yes ADD.D | (0+R1) #4 #10 ROB6 S.D F4,1024(R1 No
3 Add4 | Yes ADD.D | (0+R1) R[F8] #1 ROB7 R1 DADDI R1,R1,-4 Yes
Mull | Yes MUL.D | (0+R1) R[F2] #3 ROBS8 BNEZ R1,foo Yes
6 Mul2 | Yes DIV.D | (0+R1) R[F8] #4 ROB9 FO (0O+R1) |L.D FO,0(R1) Yes
Mul3 | Yes MUL.D | (0+R1) #10 #11 ROB10 F2 ADD.D F2,F0,F6 No
Mul4 | Yes DIV.D (0+R1) R[F8] #12 ROB11 F4 MUL.D F4,F0,F2 No
Intl No ROB12 F6 DIV.D F6,F0,F8 No
Int2 No
Int3
Int4 - n 2n S.D pTtropei Twpa va yivel issue
Int5
Reg. res.status FO F2 F4 F6 F8 R1

Qi #10 #11 #12 #1







Instruction i k Address
L.D FO 0 R1 1 2 3 4-4 5 6 Loadl
ADD.D F2 FO F6 1 2 3 6-10 11 12 Load2
MUL.D F4 FO F2 2 3 4 Load3
DIV.D F6 FO F8 2 3 4 6 Load4
ADD.D F8 FO F8 3 4 5 7-11 12 Load5
S.D F4 1024(R1) 3 4 5
DADDI R1 R1 #4 4 5 6 7-7 8
BNEZ R1 foo 4 5 6 9-9 10 Address
L.D FO 0 R1 5 6 7 9-9 10 Storel Yes 1024(R1) #3 #6
ADD.D F2 FO F6 5 6 7 Store2 Yes 1024(R1) #11 #2
MUL.D F4 FO F2 6 7 8 Store3
DIV.D F6 FO F8 6 7 8 Store4
ADD.D F8 FO F8 7 8 9 13-17 Storeb
S.D F4 1024(R1) 7 8 13
DADDI R1 R1 #4 8 9
BNEZ R1 foo 8 9
Dest Value Inst Ready
ROB1 F8 ADD.D F8,F0,F8 No
Res. Stations ROB2 S.D F4,1024(R1 No
Clock Time Name &Y Op Vj Vk Qj (0] '¢ Dest ROB3 F4 MUL.D F4,F0,F2 No
17 Addl | No ROB4 F6 DIV.D F6,F0,F8 No
Add2 | No ROB5 F8 ADD.D F8,F0,F8 Yes
Add3 | Yes ADD.D | (0+R1) #4 #10 ROB6 S.D F4,1024(R1 No
0 Add4 | Yes ADD.D | (0+R1) R[F8] #1 ROB7 R1 DADDI R1,R1,-4 Yes
Mull | Yes MUL.D | (0+R1) R[F2] #3 ROBS8 BNEZ R1,foo Yes
3 Mul2 | Yes DIV.D | (0+R1) R[F8] #4 ROB9 FO (0+R1) |L.D FO,0(R1) Yes
Mul3 | Yes MUL.D | (0+R1) #10 #11 ROB10 F2 ADD.D F2,F0,F6 No
Mul4 | Yes DIV.D (0+R1) R[F8] #12 ROB11 F4 MUL.D F4,F0,F2 No
Intl No ROB12 F6 DIV.D F6,F0,F8 No
Int2 No
Int3
Int4
Int5
Reg. res.status FO F2 F4 F6 F8 R1

Qi #10 #11 #12 #1




Instruction i k Address
L.D FO 0 R1 1 2 3 4-4 5 6 Loadl
ADD.D F2 FO F6 1 2 3 6-10 11 12 Load2
MUL.D F4 FO F2 2 3 4 Load3
DIV.D F6 FO F8 2 3 4 6 Load4
ADD.D F8 FO F8 3 4 5 7-11 12 Load5
S.D F4 1024(R1) 3 4 5
DADDI R1 R1 #4 4 5 6 7-7 8
BNEZ R1 foo 4 5 6 9-9 10 Address
L.D FO 0 R1 5 6 7 9-9 10 Storel Yes 1024(R1) #3 #6
ADD.D F2 FO F6 5 6 7 Store2 Yes 1024(R1) #11 #2
MUL.D F4 FO F2 6 7 8 Store3
DIV.D F6 FO F8 6 7 8 Store4
ADD.D F8 FO F8 7 8 9 13-17 18 Storeb
S.D F4 1024(R1) 7 8 13
DADDI R1 R1 #4 8 9
BNEZ R1 foo 8 9
Dest Value Inst Ready
ROB1 F8 ADD.D F8,F0,F8 Yes
Res. Stations ROB2 S.D F4,1024(R1 No
Clock Time Name &Y Op Vj Vk Qj (0] '¢ Dest ROB3 F4 MUL.D F4,F0,F2 No
18 Addl | No ROB4 F6 DIV.D F6,F0,F8 No
Add2 | No ROB5 F8 ADD.D F8,F0,F8 Yes
Add3 | Yes ADD.D | (0+R1) #4 #10 ROB6 S.D F4,1024(R1 No
Add4 | No ROB7 R1 DADDI R1,R1,-4 Yes
Mull | Yes MUL.D | (0+R1) R[F2] #3 ROBS8 BNEZ R1,foo Yes
2 Mul2 | Yes DIV.D | (0+R1) R[F8] #4 ROB9 FO (0+R1) |L.D FO,0(R1) Yes
Mul3 | Yes MUL.D | (0+R1) #10 #11 ROB10 F2 ADD.D F2,F0,F6 No
Mul4 | Yes DIV.D (0+R1) R[F8] #12 ROB11 F4 MUL.D F4,F0,F2 No
Intl No ROB12 F6 DIV.D F6,F0,F8 No
Int2 No
Int3
Int4
Int5
Reg. res.status FO F2 F4 F6 F8 R1

Qi #10 #11 #12




Instruction i k Address
L.D FO 0 R1 1 2 3 4-4 5 6 Loadl
ADD.D F2 FO F6 1 2 3 6-10 11 12 Load2
MUL.D F4 FO F2 2 3 4 Load3
DIV.D F6 FO F8 2 3 4 6 Load4
ADD.D F8 FO F8 3 4 5 7-11 12 Load5
S.D F4 1024(R1) 3 4 5
DADDI R1 R1 #4 4 5 6 7-7 8
BNEZ R1 foo 4 5 6 9-9 10 Address
L.D FO 0 R1 5 6 7 9-9 10 Storel Yes 1024(R1) #3 #6
ADD.D F2 FO F6 5 6 7 Store2 Yes 1024(R1) #11 #2
MUL.D F4 FO F2 6 7 8 Store3
DIV.D F6 FO F8 6 7 8 Store4
ADD.D F8 FO F8 7 8 9 13-17 18 Storeb
S.D F4 1024(R1) 7 8 13
DADDI R1 R1 #4 8 9
BNEZ R1 foo 8 9
Dest Value Inst Ready
ROB1 F8 ADD.D F8,F0,F8 Yes
Res. Stations ROB2 S.D F4,1024(R1 No
Clock Time Name &Y Op Vj Vk Qj (0] '¢ Dest ROB3 F4 MUL.D F4,F0,F2 No
19 Addl | No ROB4 F6 DIV.D F6,F0,F8 No
Add2 | No ROB5 F8 ADD.D F8,F0,F8 Yes
Add3 | Yes ADD.D | (0+R1) #4 #10 ROB6 S.D F4,1024(R1 No
Add4 | No ROB7 R1 DADDI R1,R1,-4 Yes
Mull | Yes MUL.D | (0+R1) R[F2] #3 ROBS8 BNEZ R1,foo Yes
1 Mul2 | Yes DIV.D | (0+R1) R[F8] #4 ROB9 FO (0+R1) |L.D FO,0(R1) Yes
Mul3 | Yes MUL.D | (0+R1) #10 #11 ROB10 F2 ADD.D F2,F0,F6 No
Mul4 | Yes DIV.D (0+R1) R[F8] #12 ROB11 F4 MUL.D F4,F0,F2 No
Intl No ROB12 F6 DIV.D F6,F0,F8 No
Int2 No
Int3
Int4
Int5
Reg. res.status FO F2 F4 F6 F8 R1

Qi #10 #11 #12




Instruction i k Address
L.D FO 0 R1 1 2 3 4-4 5 6 Loadl
ADD.D F2 FO F6 1 2 3 6-10 11 12 Load2
MUL.D F4 FO F2 2 3 4 Load3
DIV.D F6 FO F8 2 3 4 6-20 Load4
ADD.D F8 FO F8 3 4 5 7-11 12 Load5
S.D F4 1024(R1) 3 4 5
DADDI R1 R1 #-4 4 5 6 7-7 8
BNEZ R1 foo 4 5 6 9-9 10 Address
L.D FO 0 R1 5 6 7 9-9 10 Storel Yes 1024(R1) #3 #6
ADD.D F2 FO F6 5 6 7 Store2 Yes 1024(R1) #11 #2
MUL.D F4 FO F2 6 7 8 Store3
DIV.D F6 FO F8 6 7 8 Store4
ADD.D F8 FO F8 7 8 9 13-17 18 Storeb
S.D F4 1024(R1) 7 8 13
DADDI R1 R1 #4 8 9
BNEZ R1 foo 8 9
Dest Value Inst Ready
ROB1 F8 ADD.D F8,F0,F8 Yes
Res. Stations ROB2 S.D F4,1024(R1 No
Clock Time Name QI Op Vj Vk (0]] (0] 4 Dest ROB3 F4 MUL.D F4,FO,F2 No
20 Addl | No ROB4 F6 DIV.D F6,F0,F8 No
Add2 | No ROB5 F8 ADD.D F8,F0,F8 Yes
Add3 | Yes ADD.D | (0+R1) #4 #10 ROB6 S.D F4,1024(R1 No
Add4 | No ROB7 R1 DADDI R1,R1,-4 Yes
15 Mull | Yes MUL.D | (0+R1) R[F2] #3 ROBS8 BNEZ R1,foo Yes
0 Mul2 | Yes DIV.D | (0+R1) R[F8] #4 ROB9 FO (0+R1) |L.D FO,0(R1) Yes
Mul3 | Yes MUL.D | (0+R1) #10 #11 ROB10 F2 ADD.D F2,F0,F6 No
Mul4 | Yes DIV.D (0+R1) R[F8] #12 ROB11 F4 MUL.D F4,F0,F2 No
Intl No ROB12 F6 DIV.D F6,F0,F8 No
Int2 No
Int3
Int4
Int5
Reg. res.status FO F2 F4 F6 F8 R1

Qi #10 #11 #12




Instruction i k Address
L.D FO 0 R1 1 2 3 4-4 5 6 Loadl
ADD.D F2 FO F6 1 2 3 6-10 11 12 Load2
MUL.D F4 FO F2 2 3 4 21 Load3
DIV.D F6 FO F8 2 3 4 6-20 21 Load4
ADD.D F8 FO F8 3 4 5 7-11 12 Load5
S.D F4 1024(R1) 3 4 5
DADDI R1 R1 #-4 4 5 6 7-7 8
BNEZ R1 foo 4 5 6 9-9 10 Address
L.D FO 0 R1 5 6 7 9-9 10 Storel Yes 1024(R1) #3 #6
ADD.D F2 FO F6 5 6 7 Store2 Yes 1024(R1) #11 #2
MUL.D F4 FO F2 6 7 8 Store3
DIV.D F6 FO F8 6 7 8 Store4
ADD.D F8 FO F8 7 8 9 13-17 18 Storeb
S.D F4 1024(R1) 7 8 13
DADDI R1 R1 #4 8 9
BNEZ R1 foo 8 9
Dest Value Inst Ready
ROB1 F8 ADD.D F8,F0,F8 Yes
Res. Stations ROB2 S.D F4,1024(R1 No
Clock Time Name QI Op Vj Vk (0]] (0] 4 Dest ROB3 F4 MUL.D F4,FO,F2 No
21 Addl | No ROB4 F6 DIV.D F6,F0,F8 Yes
Add2 | No ROB5 F8 ADD.D F8,F0,F8 Yes
5 Add3 | Yes ADD.D | (0+R1) R[F6] #10 ROB6 S.D F4,1024(R1 No
Add4 | No ROB7 R1 DADDI R1,R1,-4 Yes
14 Mull | Yes MUL.D | (0+R1) R[F2] #3 ROBS8 BNEZ R1,foo Yes
Mul2 | No ROB9 FO (0+R1) |L.D FO,0(R1) Yes
Mul3 | Yes MUL.D | (0+R1) #10 #11 ROB10 F2 ADD.D F2,F0,F6 No
Mul4 | Yes DIV.D (0+R1) R[F8] #12 ROB11 F4 MUL.D F4,F0,F2 No
Intl No ROB12 F6 DIV.D F6,F0,F8 No
Int2 No
Int3
Int4
Int5
Reg. res.status FO F2 F4 F6 F8 R1

Qi #10 #11 #12




Instruction i k Address
L.D FO 0 R1 1 2 3 4-4 5 6 Loadl
ADD.D F2 FO F6 1 2 3 6-10 11 12 Load2
MUL.D F4 FO F2 2 3 4 21 Load3
DIV.D F6 FO F8 2 3 4 6-20 21 Load4
ADD.D F8 FO F8 3 4 5 7-11 12 Load5
S.D F4 1024(R1) 3 4 5
DADDI R1 R1 #-4 4 5 6 7-7 8
BNEZ R1 foo 4 5 6 9-9 10 Address
L.D FO 0 R1 5 6 7 9-9 10 Storel Yes 1024(R1) #3 #6
ADD.D F2 FO F6 5 6 7 22 Store2 Yes 1024(R1) #11 #2
MUL.D F4 FO F2 6 7 8 Store3
DIV.D F6 FO F8 6 7 8 Store4
ADD.D F8 FO F8 7 8 9 13-17 18 Storeb
S.D F4 1024(R1) 7 8 13
DADDI R1 R1 #4 8 9
BNEZ R1 foo 8 9
Dest Value Inst Ready
ROB1 F8 ADD.D F8,F0,F8 Yes
Res. Stations ROB2 S.D F4,1024(R1 No
Clock Time Name QI Op Vj Vk (0]] (0] 4 Dest ROB3 F4 MUL.D F4,FO,F2 No
22 Addl | No ROB4 F6 DIV.D F6,F0,F8 Yes
Add2 | No ROB5 F8 ADD.D F8,F0,F8 Yes
4 Add3 | Yes ADD.D | (0+R1) R[F6] #10 ROB6 S.D F4,1024(R1 No
Add4 | No ROB7 R1 DADDI R1,R1,-4 Yes
13 Mull | Yes MUL.D | (0+R1) R[F2] #3 ROBS8 BNEZ R1,foo Yes
Mul2 | No ROB9 FO (0+R1) |L.D FO,0(R1) Yes
Mul3 | Yes MUL.D | (0+R1) #10 #11 ROB10 F2 ADD.D F2,F0,F6 No
Mul4 | Yes DIV.D (0+R1) R[F8] #12 ROB11 F4 MUL.D F4,F0,F2 No
Intl No ROB12 F6 DIV.D F6,F0,F8 No
Int2 No
Int3
Int4
Int5
Reg. res.status FO F2 F4 F6 F8 R1

Qi #10 #11 #12







Instruction i k Address
L.D FO 0 R1 1 2 3 4-4 5 6 Loadl
ADD.D F2 FO F6 1 2 3 6-10 11 12 Load2
MUL.D F4 FO F2 2 3 4 21 Load3
DIV.D F6 FO F8 2 3 4 6-20 21 Load4
ADD.D F8 FO F8 3 4 5 7-11 12 Load5
S.D F4 1024(R1) 3 4 5
DADDI R1 R1 #-4 4 5 6 7-7 8
BNEZ R1 foo 4 5 6 9-9 10 Address
L.D FO 0 R1 5 6 7 9-9 10 Storel Yes 1024(R1) #3 #6
ADD.D F2 FO F6 5 6 7 22 - 26 Store2 Yes 1024(R1) #11 #2
MUL.D F4 FO F2 6 7 8 Store3
DIV.D F6 FO F8 6 7 8 Store4
ADD.D F8 FO F8 7 8 9 13-17 18 Storeb
S.D F4 1024(R1) 7 8 13
DADDI R1 R1 #4 8 9
BNEZ R1 foo 8 9
Dest Value Inst Ready
ROB1 F8 ADD.D F8,F0,F8 Yes
Res. Stations ROB2 S.D F4,1024(R1 No
Clock Time Name QI Op Vj Vk (0]] (0] 4 Dest ROB3 F4 MUL.D F4,FO,F2 No
26 Addl | No ROB4 F6 DIV.D F6,F0,F8 Yes
Add2 | No ROB5 F8 ADD.D F8,F0,F8 Yes
0 Add3 | Yes ADD.D | (0+R1) R[F6] #10 ROB6 S.D F4,1024(R1 No
Add4 | No ROB7 R1 DADDI R1,R1,-4 Yes
9 Mull | Yes MUL.D | (0+R1) R[F2] #3 ROBS8 BNEZ R1,foo Yes
Mul2 | No ROB9 FO (0+R1) |L.D FO,0(R1) Yes
Mul3 | Yes MUL.D | (0+R1) #10 #11 ROB10 F2 ADD.D F2,F0,F6 No
Mul4 | Yes DIV.D (0+R1) R[F8] #12 ROB11 F4 MUL.D F4,F0,F2 No
Intl No ROB12 F6 DIV.D F6,F0,F8 No
Int2 No
Int3
Int4
Int5
Reg. res.status FO F2 F4 F6 F8 R1

Qi #10 #11 #12




Instruction
L.D
ADD.D
MUL.D
DIV.D
ADD.D
S.D
DADDI
BNEZ
L.D
ADD.D
MUL.D
DIV.D
ADD.D
S.D
DADDI
BNEZ

Clock
27

Reg. res.status

j k
FO 0 R1 1 2 3 4-4 5 6
F2 FO F6 1 2 3 6-10 11 12
F4 FO F2 2 3 4 21
F6 FO F8 2 3 4 6—-20 21
F8 FO F8 3 4 5 7-11 12
F4 1024(R1) 3 4 5
R1 R1 #-4 4 5 6 7-7 8
R1 foo 4 5 6 9-9 10
FO 0 R1 5 6 7 9-9 10
F2 FO F6 5 6 7 22 -26 27
F4 FO F2 6 7 8
F6 FO F8 6 7 8
F8 FO F8 7 8 9 13-17 18
F4 1024(R1) 7 8 13
R1 R1 #-4 8 9
R1 foo 8 9
Res. Stations
Time Name QI Op Vj Vk (0]] Qk Dest
Addl | No
Add2 | No
Add3 | No
Add4 | No
8 Mull | Yes MUL.D | (0+R1) R[F2] #3
Mul2 No
Mul3 | Yes MULD | (0+R1) R[F2] #11
Mul4 | Yes DIV.D | (0+R1) RI[FS8] #12
Intl No
Int2 No
Int3
Int4
Int5
FO F2 F4 F6 F8 R1
Qi #11 #12

Loadl
Load2
Load3
Load4
Load5

Address

Storel
Store2
Store3
Stored
Store5

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

Address
Yes 1024(R1) #3 #6
Yes 1024(R1) #11 #2
Dest Value Inst Ready
F8 ADD.D F8,F0,F8 Yes
S.D F4,1024(R1 No
F4 MUL.D F4,F0,F2 No
F6 DIV.D F6,F0,F8 Yes
F8 ADD.D F8,F0,F8 Yes
S.D F4,1024(R1 No
R1 DADDI R1,R1,-4 Yes
BNEZ R1,foo Yes
FO (0+R1) |L.D FO,0(R1) Yes
F2 ADD.D F2,F0,F6 Yes
F4 MUL.D F4,F0,F2 No
F6 DIV.D F6,F0,F8 No







Instruction
L.D
ADD.D
MUL.D
DIV.D
ADD.D
S.D
DADDI
BNEZ
L.D
ADD.D
MUL.D
DIV.D
ADD.D
S.D
DADDI
BNEZ

Clock
35

Reg. res.status

j k
FO 0 R1 1 2 3 4-4 5 6
F2 FO F6 1 2 3 6-10 11 12
F4 FO F2 2 3 4 21-35
F6 FO F8 2 3 4 6—-20 21
F8 FO F8 3 4 5 7-11 12
F4 1024(R1) 3 4 5
R1 R1 #-4 4 5 6 7-7 8
R1 foo 4 5 6 9-9 10
FO 0 R1 5 6 7 9-9 10
F2 FO F6 5 6 7 22 -26 27
F4 FO F2 6 7 8
F6 FO F8 6 7 8
F8 FO F8 7 8 9 13-17 18
F4 1024(R1) 7 8 13
R1 R1 #-4 8 9
R1 foo 8 9
Res. Stations
Time Name QI Op Vj Vk (0]] Qk Dest
Addl | No
Add2 | No
Add3 | No
Add4 | No
0 Mull | Yes MUL.D | (0+R1) R[F2] #3
Mul2 No
Mul3 | Yes MULD | (0+R1) R[F2] #11
Mul4 | Yes DIV.D | (0+R1) RI[FS8] #12
Intl No
Int2 No
Int3
Int4
Int5
FO F2 F4 F6 F8 R1
Qi #11 #12

Loadl
Load2
Load3
Load4
Load5

Address

Storel
Store2
Store3
Stored
Store5

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

Address
Yes 1024(R1) #3 #6
Yes 1024(R1) #11 #2
Dest Value Inst Ready
F8 ADD.D F8,F0,F8 Yes
S.D F4,1024(R1 No
F4 MUL.D F4,F0,F2 No
F6 DIV.D F6,F0,F8 Yes
F8 ADD.D F8,F0,F8 Yes
S.D F4,1024(R1 No
R1 DADDI R1,R1,-4 Yes
BNEZ R1,foo Yes
FO (0+R1) |L.D FO,0(R1) Yes
F2 ADD.D F2,F0,F6 Yes
F4 MUL.D F4,F0,F2 No
F6 DIV.D F6,F0,F8 No




Instruction
L.D
ADD.D
MUL.D
DIV.D
ADD.D
S.D
DADDI
BNEZ
L.D
ADD.D
MUL.D
DIV.D
ADD.D
S.D
DADDI
BNEZ

Clock
36

FO
F2
F4
F6
F8
F4
R1
R1
FO
F2
F4
F6
F8
F4
R1
R1

Res. Stations

Time Name

14

Reg. res.status

i k | = ID IS EX WB co
0 R1 1 2 3 4-4 5 6
FO F6 1 2 3 6-10 11 12
FO F2 2 3 4 21-35 36
FO F8 2 3 4 6-20 21
FO F8 3 4 5 7-11 12
1024(R1) 3 4 5
R1 #-4 4 5 6 7-7 8
foo 4 5 6 9-9 10
0 R1 5 6 7 9-9 10
FO F6 5 6 7 22 -26 27
FO F2 6 7 8
FO F8 6 7 8 36
FO F8 7 8 9 13-17 18
1024(R1) 7 8 13
R1 #-4 8 9
foo 8 9
Busy Op Vj Vk (0]] (0] 4 Dest
Addl | No
Add2 | No
Add3 | No
Add4 | No
Mull No
Mul2 No
Mul3 | Yes MULD | (0+R1) R[F2] #11
Mul4 | Yes DIV.D | (0+R1) RI[FS8] #12
Intl No
Int2 No
Int3
Int4
Int5
FO F2 F4 F6 F8 R1
Qi #11 #12

Loadl
Load2
Load3
Load4
Load5

Address

Storel
Store2
Store3
Stored
Store5

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

Address
Yes 1024(R1) #6
Yes 1024(R1) #11 #2
Dest Value Inst Ready
F8 ADD.D F8,F0,F8 Yes
S.D F4,1024(R1 No
F4 MUL.D F4,F0,F2 Yes
F6 DIV.D F6,F0,F8 Yes
F8 ADD.D F8,F0,F8 Yes
S.D F4,1024(R1 No
R1 DADDI R1,R1,-4 Yes
BNEZ R1,foo Yes
FO (0+R1) |L.D FO,0(R1) Yes
F2 ADD.D F2,F0,F6 Yes
F4 MUL.D F4,F0,F2 No
F6 DIV.D F6,F0,F8 No

- n 2n DIV.D apxicel Tpwtn



Instruction i k IF ID IS EX WB CcO
L.D FO 0 R1 1 2 3 4-4 5 6
ADD.D F2 FO F6 1 2 3 6-10 11 12
MUL.D F4 FO F2 2 3 4 21-35 36 37
DIV.D F6 FO F8 2 3 4 6-20 21 37
ADD.D F8 FO F8 3 4 5 7-11 12
S.D F4 1024(R1) 3 4 5 37-37
DADDI R1 R1 #4 4 5 6 7-7 8
BNEZ R1 foo 4 5 6 9-9 10
L.D FO 0 R1 5 6 7 9-9 10
ADD.D F2 FO F6 5 6 7 22 - 26 27
MUL.D F4 FO F2 6 7 8
DIV.D F6 FO F8 6 7 8 36
ADD.D F8 FO F8 7 8 9 13-17 18
S.D F4 1024(R1) 7 8 13
DADDI R1 R1 #4 8 9
BNEZ R1 foo 8 9
Res. Stations
Clock Time Name &Y Op Vj Vk Qj Qk Dest
37 Addl | No
Add2 | No
Add3 | No
Add4 | No
Mull No
Mul2 No
Mul3 | Yes MULD | (0+R1) R[F2] #11
13 Mul4 | Yes DIV.D | (0+R1) R[F8] #12
Intl No
Int2 No
Int3
Int4
Int5
Reg. res.status FO F2 F4 F6 F8 R1
Qi #11 #12

Loadl
Load2
Load3
Load4
Load5

Address

Storel
Store2
Store3
Stored
Store5

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

Address
Yes 1024(R1) #6
Yes 1024(R1) #11 #2
Dest Value Inst Ready
F8 ADD.D F8,F0,F8 Yes
S.D F4,1024(R1 No
F8 ADD.D F8,F0,F8 Yes
S.D F4,1024(R1 No
R1 DADDI R1,R1,-4 Yes
BNEZ R1,foo Yes
FO (0+R1) |L.D FO,0(R1) Yes
F2 ADD.D F2,F0,F6 Yes
F4 MUL.D F4,F0,F2 No
F6 DIV.D F6,F0,F8 No




Instruction

L.D
ADD.D
MUL.D
DIV.D
ADD.D
SD
DADDI
BNEZ
L.D
ADD.D
MUL.D
DIV.D
ADD.D
S.D
DADDI
BNEZ

Clock
38

FO
F2
F4
F6
F8
F4
R1
R1
FO
F2
F4
F6
F8
F4
R1
R1

Res. Stations

Time Name

12

Reg. res.status

j k
0 R1 1 2 3 4-4 5 6
FO F6 1 2 3 6-10 11 12
FO F2 2 3 4 21-35 36 37
FO F8 2 3 4 6-20 21 37
FO F8 3 4 5 7-11 12 38
1024(R1) 3 4 5 37 -37 38
R1 #-4 4 5 6 7-7 8
foo 4 5 6 9-9 10
0 R1 5 6 7 9-9 10
FO F6 5 6 7 22 -26 27
FO F2 6 7 8
FO F8 6 7 8 36
FO F8 7 8 9 13-17 18
1024(R1) 7 8 13
R1 #-4 8 9 38
foo 8 9 38
Busy Op Vj Vk (0]] (0] 4 Dest
Addl | No
Add2 | No
Add3 | No
Add4 | No
Mull No
Mul2 No
Mul3 | Yes MULD | (0+R1) R[F2] #11
Mul4 | Yes DIV.D | (0+R1) RI[FS8] #12
Intl Yes DADDI R[R1] #-4 #3
Int2 Yes BNEZ #3
Int3
Int4
Int5
FO F2 F4 F6 F8 R1
Qi #11 #12 #3

Loadl
Load2
Load3
Load4
Load5

Busy

Address

Storel
Store2
Store3
Stored
Store5

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

Busy Address
No
Yes 1024(R1) #11 #2
Dest Value Inst Ready
F8 ADD.D F8,F0,F8 Yes
S.D F4,1024(R1 No
R1 DADDI R1,R1,-4 No
BNEZ R1,foo No
S.D F4,1024(R1 Yes
R1 DADDI R1,R1,-4 Yes
BNEZ R1,foo Yes
FO (0+R1) |L.D FO,0(R1) Yes
F2 ADD.D F2,F0,F6 Yes
F4 MUL.D F4,F0,F2 No
F6 DIV.D F6,F0,F8 No




Instruction
L.D
ADD.D
MUL.D
DIV.D
ADD.D
S.D
DADDI
BNEZ
L.D
ADD.D
MUL.D
DIV.D
ADD.D
S.D
DADDI
BNEZ

Clock
39

Reg. res.status

i k | = ID IS EX WB co
FO 0 R1 1 2 3 4-4 5 6
F2 FO F6 1 2 3 6-10 11 12
F4 FO F2 2 3 4 21-35 36 37
F6 FO F8 2 3 4 6—-20 21 37
F8 FO F8 3 4 5 7-11 12 38
F4 1024(R1) 3 4 5 37 -37 38 39
R1 R1 #-4 4 5 6 7-7 8 39
R1 foo 4 5 6 9-9 10
FO 0 R1 5 6 7 9-9 10
F2 FO F6 5 6 7 22 - 26 27
F4 FO F2 6 7 8
F6 FO F8 6 7 8 36
F8 FO F8 7 8 9 13-17 18
F4 1024(R1) 7 8 13
R1 R1 #-4 8 9 38 39-39
R1 foo 8 9 38
Res. Stations
Time Name QI Op Vj Vk (0]] Qk Dest
Addl | No
Add2 | No
Add3 | No
Add4 | No
Mull No
Mul2 No
Mul3 | Yes MULD | (0+R1) R[F2] #11
11 Mul4 | Yes DIV.D (0+R1) R[F8] #12
Intl Yes DADDI R[R1] #-4 #3
Int2 Yes BNEZ #3
Int3
Int4
Int5
FO F2 F4 F6 F8 R1
Qi #11 #12 #3

Loadl
Load2
Load3
Load4
Load5

Busy

Address

Storel
Store2
Store3
Stored
Store5

ROB1
ROB2
ROB3
ROB4
ROB5
ROB6
ROB7
ROB8
ROB9
ROB10
ROB11
ROB12

Busy Address
No
Yes 1024(R1) #11 #2
Dest Value Inst Ready
F8 ADD.D F8,F0,F8 Yes
S.D F4,1024(R1 No
R1 DADDI R1,R1,-4 No
BNEZ R1,foo No
BNEZ R1,foo Yes
FO (0+R1) |L.D FO,0(R1) Yes
F2 ADD.D F2,F0,F6 Yes
F4 MUL.D F4,F0,F2 No
F6 DIV.D F6,F0,F8 No




Instruction
L.D
ADD.D
MUL.D
DIV.D
ADD.D
S.D
DADDI
BNEZ
L.D
ADD.D
MUL.D
DIV.D
ADD.D
S.D
DADDI
BNEZ

Clock
40

Reg. res.status

i k | = ID IS EX WB co
FO 0 R1 1 2 3 4-4 5 6
F2 FO F6 1 2 3 6-10 11 12
F4 FO F2 2 3 4 21-35 36 37
F6 FO F8 2 3 4 6—-20 21 37
F8 FO F8 3 4 5 7-11 12 38
F4 1024(R1) 3 4 5 37 -37 38 39
R1 R1 #-4 4 5 6 7-7 8 39
R1 foo 4 5 6 9-9 10 40
FO 0 R1 5 6 7 9-9 10 40
F2 FO F6 5 6 7 22 - 26 27
F4 FO F2 6 7 8
F6 FO F8 6 7 8 36
F8 FO F8 7 8 9 13-17 18
F4 1024(R1) 7 8 13
R1 R1 #-4 8 9 38 39-39 40
R1 foo 8 9 38
Res. Stations
Time Name QI Op Vj Vk (0]] Qk Dest
Addl | No
Add2 | No
Add3 | No
Add4 | No
Mull No
Mul2 No
Mul3 | Yes MULD | (0+R1) R[F2] #11
10 Mul4 | Yes DIV.D | (0+R1) RJFg] #12
Intl No
Int2 Yes BNEZ R[R1]
Int3
Int4
Int5
FO F2 F4 F6 F8 R1
Qi #11 #12

Loadl
Load2
Load3
Load4
Load5

Address

Busy

Storel
Store2
Store3
Stored
Store5

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

Busy Address
No
Yes 1024(R1) #11 #2
Dest Value Inst Ready
F8 ADD.D F8,F0,F8 Yes
S.D F4,1024(R1 No
R1 DADDI R1,R1,-4 Yes
BNEZ R1,foo No
F2 ADD.D F2,F0,F6 Yes
F4 MUL.D F4,F0,F2 No
F6 DIV.D F6,F0,F8 No




Instruction
L.D
ADD.D
MUL.D
DIV.D
ADD.D
S.D
DADDI
BNEZ
L.D
ADD.D
MUL.D
DIV.D
ADD.D
S.D
DADDI
BNEZ

Clock
41

FO
F2
F4
F6
F8
F4
R1
R1
FO
F2
F4
F6
F8
F4
R1
R1

Res. Stations

Time Name

Reg. res.status

i k | = ID IS EX WB co
0 R1 1 2 3 4-4 5 6
FO F6 1 2 3 6-10 11 12
FO F2 2 3 4 21-35 36 37
FO F8 2 3 4 6-20 21 37
FO F8 3 4 5 7-11 12 38
1024(R1) 3 4 5 37 -37 38 39
R1 #-4 4 5 6 7-7 8 39
foo 4 5 6 9-9 10 40
0 R1 5 6 7 9-9 10 40
FO F6 5 6 7 22 -26 27 41
FO F2 6 7 8
FO F8 6 7 8 36
FO F8 7 8 9 13-17 18
1024(R1) 7 8 13
R1 #-4 8 9 38 39-39 40
foo 8 9 38 41-41
Busy Op Vj Vk (0]] (0] 4 Dest
Addl | No
Add2 | No
Add3 | No
Add4 | No
Mull No
Mul2 No
Mul3 | Yes MULD | (0+R1) R[F2] #11
Mul4 | Yes DIV.D | (0+R1) RI[FS8] #12
Intl No
Int2 Yes BNEZ R[R1]
Int3
Int4
Int5
FO F2 F4 F6 F8 R1
Qi #11 #12

Loadl
Load2
Load3
Load4
Load5

Busy

Address

Storel
Store2
Store3
Stored
Store5

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

Busy Address
No
Yes 1024(R1) #11 #2
Dest Value Inst Ready
F8 ADD.D F8,F0,F8 Yes
S.D F4,1024(R1 No
R1 DADDI R1,R1,-4 Yes
BNEZ R1,foo No
F4 MUL.D F4,F0,F2 No
F6 DIV.D F6,F0,F8 No




Instruction
L.D
ADD.D
MUL.D
DIV.D
ADD.D
S.D
DADDI
BNEZ
L.D
ADD.D
MUL.D
DIV.D
ADD.D
S.D
DADDI
BNEZ

Clock
42

Reg. res.status

i k | = ID IS EX WB co
FO 0 R1 1 2 3 4-4 5 6
F2 FO F6 1 2 3 6-10 11 12
F4 FO F2 2 3 4 21-35 36 37
F6 FO F8 2 3 4 6—-20 21 37
F8 FO F8 3 4 5 7-11 12 38
F4 1024(R1) 3 4 5 37 -37 38 39
R1 R1 #-4 4 5 6 7-7 8 39
R1 foo 4 5 6 9-9 10 40
FO 0 R1 5 6 7 9-9 10 40
F2 FO F6 5 6 7 22 -26 27 41
F4 FO F2 6 7 8
F6 FO F8 6 7 8 36
F8 FO F8 7 8 9 13-17 18
F4 1024(R1) 7 8 13
R1 R1 #-4 8 9 38 39-39 40
R1 foo 8 9 38 41-41 42
Res. Stations
Time Name QI Op Vj Vk (0]] Qk Dest
Addl | No
Add2 | No
Add3 | No
Add4 | No
Mull No
Mul2 No
Mul3 | Yes MULD | (0+R1) R[F2] #11
8 Muld | Yes DIV.D | (0+R1) R[F8] #12
Intl No
Int2 No
Int3
Int4
Int5
FO F2 F4 F6 F8 R1
Qi #11 #12

Loadl
Load2
Load3
Load4
Load5

Busy

Address

Storel
Store2
Store3
Stored
Store5

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

Busy Address
No
Yes 1024(R1) #11 #2
Dest Value Inst Ready
F8 ADD.D F8,F0,F8 Yes
S.D F4,1024(R1 No
R1 DADDI R1,R1,-4 Yes
BNEZ R1,foo Yes
F4 MUL.D F4,F0,F2 No
F6 DIV.D F6,F0,F8 No







Instruction
L.D
ADD.D
MUL.D
DIV.D
ADD.D
S.D
DADDI
BNEZ
L.D
ADD.D
MUL.D
DIV.D
ADD.D
S.D
DADDI
BNEZ

Clock
50

Reg. res.status

i k | = ID IS EX WB co
FO 0 R1 1 2 3 4-4 5 6
F2 FO F6 1 2 3 6-10 11 12
F4 FO F2 2 3 4 21-35 36 37
F6 FO F8 2 3 4 6—-20 21 37
F8 FO F8 3 4 5 7-11 12 38
F4 1024(R1) 3 4 5 37 -37 38 39
R1 R1 #-4 4 5 6 7-7 8 39
R1 foo 4 5 6 9-9 10 40
FO 0 R1 5 6 7 9-9 10 40
F2 FO F6 5 6 7 22 -26 27 41
F4 FO F2 6 7 8
F6 FO F8 6 7 8 36 -50
F8 FO F8 7 8 9 13-17 18
F4 1024(R1) 7 8 13
R1 R1 #-4 8 9 38 39-39 40
R1 foo 8 9 38 41-41 42
Res. Stations
Time Name QI Op Vj Vk (0]] Qk Dest
Addl | No
Add2 | No
Add3 | No
Add4 | No
Mull No
Mul2 No
15 Mul3 | Yes MUL.D | (0+R1) R[F2] #11
0O Muld | Yes DIV.D | (0+R1) R[F8] #12
Intl No
Int2 No
Int3
Int4
Int5
FO F2 F4 F6 F8 R1
Qi #11 #12

Loadl
Load2
Load3
Load4
Load5

Busy

Address

Storel
Store2
Store3
Stored
Store5

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

Busy Address
No
Yes 1024(R1) #11 #2
Dest Value Inst Ready
F8 ADD.D F8,F0,F8 Yes
S.D F4,1024(R1 No
R1 DADDI R1,R1,-4 Yes
BNEZ R1,foo Yes
F4 MUL.D F4,F0,F2 No
F6 DIV.D F6,F0,F8 No




Instruction
L.D
ADD.D
MUL.D
DIV.D
ADD.D
S.D
DADDI
BNEZ
L.D
ADD.D
MUL.D
DIV.D
ADD.D
S.D
DADDI
BNEZ

Clock
51

Reg. res.status

i k | = ID IS EX WB co
FO 0 R1 1 2 3 4-4 5 6
F2 FO F6 1 2 3 6-10 11 12
F4 FO F2 2 3 4 21-35 36 37
F6 FO F8 2 3 4 6—-20 21 37
F8 FO F8 3 4 5 7-11 12 38
F4 1024(R1) 3 4 5 37 -37 38 39
R1 R1 #-4 4 5 6 7-7 8 39
R1 foo 4 5 6 9-9 10 40
FO 0 R1 5 6 7 9-9 10 40
F2 FO F6 5 6 7 22 -26 27 41
F4 FO F2 6 7 8 51
F6 FO F8 6 7 8 36 - 50 51
F8 FO F8 7 8 9 13-17 18
F4 1024(R1) 7 8 13
R1 R1 #-4 8 9 38 39-39 40
R1 foo 8 9 38 41-41 42
Res. Stations
Time Name QI Op Vj Vk (0]] Qk Dest
Addl | No
Add2 | No
Add3 | No
Add4 | No
Mull No
Mul2 No
14 Mul3 | Yes MULD | (0+R1) R[F2] #11
Mul4 No
Intl No
Int2 No
Int3
Int4
Int5
FO F2 F4 F6 F8 R1
Qi #11

Loadl
Load2
Load3
Load4
Load5

Busy

Address

Storel
Store2
Store3
Stored
Store5

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

Busy Address
No
Yes 1024(R1) #11 #2
Dest Value Inst Ready
F8 ADD.D F8,F0,F8 Yes
S.D F4,1024(R1 No
R1 DADDI R1,R1,-4 Yes
BNEZ R1,foo Yes
F4 MUL.D F4,F0,F2 No
F6 DIV.D F6,F0,F8 Yes







Instruction
L.D
ADD.D
MUL.D
DIV.D
ADD.D
S.D
DADDI
BNEZ
L.D
ADD.D
MUL.D
DIV.D
ADD.D
S.D
DADDI
BNEZ

Clock
65

Reg. res.status

i k | = ID IS EX WB co
FO 0 R1 1 2 3 4-4 5 6
F2 FO F6 1 2 3 6-10 11 12
F4 FO F2 2 3 4 21-35 36 37
F6 FO F8 2 3 4 6—-20 21 37
F8 FO F8 3 4 5 7-11 12 38
F4 1024(R1) 3 4 5 37 -37 38 39
R1 R1 #-4 4 5 6 7-7 8 39
R1 foo 4 5 6 9-9 10 40
FO 0 R1 5 6 7 9-9 10 40
F2 FO F6 5 6 7 22 -26 27 41
F4 FO F2 6 7 8 51-65
F6 FO F8 6 7 8 36 - 50 51
F8 FO F8 7 8 9 13-17 18
F4 1024(R1) 7 8 13
R1 R1 #-4 8 9 38 39-39 40
R1 foo 8 9 38 41-41 42
Res. Stations
Time Name QI Op Vj Vk (0]] Qk Dest
Addl | No
Add2 | No
Add3 | No
Add4 | No
Mull No
Mul2 No
0 Mul3 | Yes MUL.D | (0+R1) R[F2] #11
Mul4 No
Intl No
Int2 No
Int3
Int4
Int5
FO F2 F4 F6 F8 R1
Qi #11

Loadl
Load2
Load3
Load4
Load5

Busy

Address

Storel
Store2
Store3
Stored
Store5

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

Busy Address
No
Yes 1024(R1) #11 #2
Dest Value Inst Ready
F8 ADD.D F8,F0,F8 Yes
S.D F4,1024(R1 No
R1 DADDI R1,R1,-4 Yes
BNEZ R1,foo Yes
F4 MUL.D F4,F0,F2 No
F6 DIV.D F6,F0,F8 Yes




Instruction
L.D
ADD.D
MUL.D
DIV.D
ADD.D
S.D
DADDI
BNEZ
L.D
ADD.D
MUL.D
DIV.D
ADD.D
S.D
DADDI
BNEZ

Clock
66

i k | = ID IS EX WB co
FO 0 R1 1 2 3 4-4 5 6
F2 FO F6 1 2 3 6-10 11 12
F4 FO F2 2 3 4 21-35 36 37
F6 FO F8 2 3 4 6—-20 21 37
F8 FO F8 3 4 5 7-11 12 38
F4 1024(R1) 3 4 5 37 -37 38 39
R1 R1 #-4 4 5 6 7-7 8 39
R1 foo 4 5 6 9-9 10 40
FO 0 R1 5 6 7 9-9 10 40
F2 FO F6 5 6 7 22 -26 27 41
F4 FO F2 6 7 8 51-65 66
F6 FO F8 6 7 8 36 - 50 51
F8 FO F8 7 8 9 13-17 18
F4 1024(R1) 7 8 13
R1 R1 #-4 8 9 38 39-39 40
R1 foo 8 9 38 41-41 42
Res. Stations
Time Name QI Op Vj Vk (0]] Qk Dest
Addl | No
Add2 | No
Add3 | No
Add4 | No
Mull No
Mul2 No
Mul3 No
Mul4 No
Intl No
Int2 No
Int3
Int4
Int5
FO F2 F4 F6 F8 R1

Reg. res.status

Qi

Loadl
Load2
Load3
Load4
Load5

Busy

Address

Storel
Store2
Store3
Stored
Store5

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

Busy Address
No
Yes 1024(R1) #2
Dest Value Inst Ready
F8 ADD.D F8,F0,F8 Yes
S.D F4,1024(R1 No
R1 DADDI R1,R1,-4 Yes
BNEZ R1,foo Yes
F4 MUL.D F4,F0,F2 Yes
F6 DIV.D F6,F0,F8 Yes




Instruction
L.D
ADD.D
MUL.D
DIV.D
ADD.D
S.D
DADDI
BNEZ
L.D
ADD.D
MUL.D
DIV.D
ADD.D
S.D
DADDI
BNEZ

Clock
67

FO
F2
F4
F6
F8
F4
R1
R1
FO
F2
F4
F6
F8
F4
R1
R1

Res. Stations

Time Name

Reg. res.status

Qi

i k | = ID IS EX WB co
0 R1 1 2 3 4-4 5 6
FO F6 1 2 3 6-10 11 12
FO F2 2 3 4 21-35 36 37
FO F8 2 3 4 6-20 21 37
FO F8 3 4 5 7-11 12 38
1024(R1) 3 4 5 37 -37 38 39
R1 #-4 4 5 6 7-7 8 39
foo 4 5 6 9-9 10 40
0 R1 5 6 7 9-9 10 40
FO F6 5 6 7 22 -26 27 41
FO F2 6 7 8 51-65 66 67
FO F8 6 7 8 36 -50 51 67
FO F8 7 8 9 13-17 18
1024(R1) 7 8 13 67 — 67
R1 #-4 8 9 38 39-39 40
foo 8 9 38 41-41 42
Busy Op Vj Vk (0]] (0] 4 Dest
Addl | No
Add2 | No
Add3 | No
Add4 | No
Mull No
Mul2 No
Mul3 No
Mul4 No
Intl No
Int2 No
Int3
Int4
Int5
FO F2 F4 F6 F8 R1

Loadl
Load2
Load3
Load4
Load5

Busy

Address

Storel
Store2
Store3
Stored
Store5

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

Busy Address
No
Yes 1024(R1) #2
Dest Value Inst Ready
F8 ADD.D F8,F0,F8 Yes
S.D F4,1024(R1 No
R1 DADDI R1,R1,-4 Yes
BNEZ R1,foo Yes




Instruction
L.D
ADD.D
MUL.D
DIV.D
ADD.D
S.D
DADDI
BNEZ
L.D
ADD.D
MUL.D
DIV.D
ADD.D
S.D
DADDI
BNEZ

Clock
68

FO
F2
F4
F6
F8
F4
R1
R1
FO
F2
F4
F6
F8
F4
R1
R1

Res. Stations

Time Name

Reg. res.status

i k | = ID IS EX WB co
0 R1 1 2 3 4-4 5 6
FO F6 1 2 3 6-10 11 12
FO F2 2 3 4 21-35 36 37
FO F8 2 3 4 6-20 21 37
FO F8 3 4 5 7-11 12 38
1024(R1) 3 4 5 37 -37 38 39
R1 #-4 4 5 6 7-7 8 39
foo 4 5 6 9-9 10 40
0 R1 5 6 7 9-9 10 40
FO F6 5 6 7 22 -26 27 41
FO F2 6 7 8 51-65 66 67
FO F8 6 7 8 36 -50 51 67
FO F8 7 8 9 13-17 18 68
1024(R1) 7 8 13 67 — 67 68
R1 #-4 8 9 38 39-39 40
foo 8 9 38 41-41 42
Busy Op Vj Vk (0]] (0] 4 Dest
Addl | No
Add2 | No
Add3 | No
Add4 | No
Mull No
Mul2 No
Mul3 No
Mul4 No
Intl No
Int2 No
Int3
Int4
Int5
FO F2 F4 F6 F8 R1

Qi

Loadl
Load2
Load3
Load4
Load5

Busy

Address

Storel
Store2
Store3
Stored
Store5

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

Busy Address
No
No
Dest Value Inst Ready
S.D F4,1024(R1 Yes
R1 DADDI R1,R1,-4 Yes
BNEZ R1,foo Yes




Instruction i k IF ID IS EX WB CcO Busy Address
L.D FO 0 R1 1 2 3 4-4 5 6 Loadl
ADD.D F2 FO F6 1 2 3 6-10 11 12 Load2
MUL.D F4 FO F2 2 3 4 21-35 36 37 Load3
DIV.D F6 FO F8 2 3 4 6-20 21 37 Load4
ADD.D F8 FO F8 3 4 5 7-11 12 38 Load5
S.D F4 1024(R1) 3 4 5 37-37 38 39
DADDI R1 R1 #4 4 5 6 7-7 8 39
BNEZ R1 foo 4 5 6 9-9 10 40 Busy Address
L.D FO 0 R1 5 6 7 9-9 10 40 Storel No
ADD.D F2 FO F6 5 6 7 22 - 26 27 41 Store2 No
MUL.D F4 FO F2 6 7 8 51 -65 66 67 Store3
DIV.D F6 FO F8 6 7 8 36 — 50 51 67 Stored
ADD.D F8 FO F8 7 8 9 13-17 18 68 Storeb
S.D F4 1024(R1) 7 8 13 67 — 67 68 69
DADDI R1 R1 #4 8 9 38 39-39 40 69
BNEZ R1 foo 8 9 38 41 — 41 42
Dest Value Inst Ready
ROB1
Res. Stations ROB2
Clock Time Name &Y Op Vj Vk Qj Qk Dest ROB3
69 Addl | No ROB4 BNEZ R1,foo Yes
Add2 | No ROB5
Add3 | No ROB6
Add4 | No ROB7
Mull | No ROBS8
Mul2 | No ROB9
Mul3 No ROB10
Mul4 No ROB11
Intl No ROB12
Int2 No
Int3
Int4
Int5
Reg. res.status FO F2 F4 F6 F8 R1

Qi




Instruction
L.D
ADD.D
MUL.D
DIV.D
ADD.D
S.D
DADDI
BNEZ
L.D
ADD.D
MUL.D
DIV.D
ADD.D
S.D
DADDI
BNEZ

Clock
70

FO
F2
F4
F6
F8
F4
R1
R1
FO
F2
F4
F6
F8
F4
R1
R1

Res. Stations

Time Name

Reg. res.status

i k | = ID IS EX WB co
0 R1 1 2 3 4-4 5 6
FO F6 1 2 3 6-10 11 12
FO F2 2 3 4 21-35 36 37
FO F8 2 3 4 6-20 21 37
FO F8 3 4 5 7-11 12 38
1024(R1) 3 4 5 37 -37 38 39
R1 #-4 4 5 6 7-7 8 39
foo 4 5 6 9-9 10 40
0 R1 5 6 7 9-9 10 40
FO F6 5 6 7 22 -26 27 41
FO F2 6 7 8 51-65 66 67
FO F8 6 7 8 36 -50 51 67
FO F8 7 8 9 13-17 18 68
1024(R1) 7 8 13 67 — 67 68 69
R1 #-4 8 9 38 39-39 40 69
foo 8 9 38 41-41 42 70
Busy Op \'/] Vk Qj (0] ¢ Dest
Addl | No
Add2 | No
Add3 | No
Add4 | No
Mull No
Mul2 No
Mul3 No
Mul4 No
Intl No
Int2 No
Int3
Int4
Int5
FO F2 F4 F6 F8 R1

Qi

Loadl
Load2
Load3
Load4
Load5

Busy Address

Storel
Store2
Store3
Stored
Store5

Busy Address
No
No

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

Dest Value Inst Ready

70 kKUKMol évavTi 69 oTn single-issue
TIEPITITWON
Bottleneck?
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