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./run070628. sh
TEST DATE: 070628

LI ST OF I NI TALI ZATI ON PARAMETERS

-------------------------------------------- [ General ]
Progr am Name = prog070628

Si |l ent = no

Interactive = no

Batch File = yes
-------------------------------------------- [Architecture]
Logi cal Registers 8

Physi cal Registers 24

Pi peline Structure FDPI XWC

Unified LSU yes

I n-Order |ssue no

I n-Order Conpl ete no

Uni fied Dispatch/lssue = yes

Fetch Wdth =
Decode Wdth =
I ssue Wdth =
Wite-Back Wdth =
Commit Wdth =
W ndow Si ze =
ROB Si ze =
Integer ALU Units =
I ntger ALU Latency =

ele)

Integer Mult. Units
Integer Milt. Latency
Integer Mult. Pipe

Fl oating Point Units
Fl oating Point Milt
Load Units

Load Latency

Load Pi pe

Store Units

Store Latency

Store Pipe

Branch Units

Branch Latency

Load Queue Size

Store Queue Size
-------------------------------------------- [ Program Def aul ts]

WWORSPRSNERASAROROEL™NNNA
1]

* Input program ' prog070628’

000) 35 2 1 0 -->LW R2 O(RL)
001) 35 4 3 0 -->LW R4, 0(R3)
002) 322 5 5 2-->ADD R5 R5 R
003) 32 5 5 4 -->ADD R5,R5, R4
004) 24 5 5 5-->ML R5R5R5
005) 43 5 1 0 -->SW R5,0(RL)
006) 43 5 3 0 -->SW R5, 0(R3)
007) 8 1 1 4 --> ADDl RL,RL,4
008) 8 3 3 4 -->ADD R3,R3,4
009) 8 7 7-1-->ADD R7,R7,-1
010) 5 7 0-11 --> BNE R7, RO, - 11

*

TOTAL_ | NSTRUCTI ONS=11
DEFAULT_NUMBER_OF_| TERATI ONS=3
- STAGE = 4 entries.

*

FETCH STAGE = 4 entries.
DECODE STAGE = 4 entries.
DI SPATCH STAGE = 16 entries.

| SSUE STAGE = 4 entries.
EXECUTE STAGE = 12 entries.
COWPLETE STAGE = 4 entries.
COW T STAGE = 4 entries.

Consi der the followi ng snippet of code running on 4-ways out-of -order superscal ar processor.
Initially, R1=0x1000, R3=0x3000, R7=0x0003 and the other registers contain zero.
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| abl:

Wor ki ng hypot hesi s:

we have 24 physi cal

there are 9 | ogical

kK kK R K b K kX k%

LW
LW

ADD
ADD

MUL
Sw
sSw

ADDI
ADDI
ADDI
BNE
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the fetch, decode and commit stages are 4 instructions w de
the instruction w ndow has 16 slots

registers in the free pool

the reorder buffer has unlinited size
the integer nultiplier has 4 stages
the | oad/store queues have 3 slots each and a common effective-address cal cul ation unit
there are 4 ALUs for arithnetic and | ogic operations and for branching

an ALU perforns its operation in the sane cycle when the operation is issued
reads require 1 clock cycle (after the addressing phase)

the register file has 4 input- and 4 output-ports

registers (including RO which is hardwired to 0)

In order to calculate the total

conplete the follow ng chart until

the store operation | eaves the issue stage as it is inserted in the store queue

cycles needed to execute 3 iterations of the above | oop on such nachine,

the end of the third iteration of the code fragnent above, including the

renanmed streamthe precise evolution of the free pool of the physical registers (the register map), the

Instruction Wndow, the Reorder Buffer (ROB) and the Load Queue (LQ and Store Queue (SQ.

PHYSICAL REGS: 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23 24

qi: 1111111111111 11111111 111

vi: 00 00 00 00 OO 00 00 OO 00 00 OO 00 00 OO 00 OO OO 00 OO 00 00 00 00 00
REG FILE: Ri: 1 2 3 4 5 6 7 8

Pi: - - - - - - - -

Q: 0 0 0 0 0 0 0 0

Vi: 00001000 00000000 00003000 00000000 00000000 00000000 00000003 00000000
STAGES: F D P I X W C RENAMED STR | NSTRUCTI ON- W NDOW REORDER- BUFFER A ML S B F X
TOTAL SLOTS: 4 416 412 4 4 24 16 99 4 1 1 0 1 4 1
BUSY SLOTS: 4 0 0 0 0 0 0O 0 0 0O 0 0 0O 0O 0 O
STALLS: 0O 0 0 OO 0O 0O 0 0 0O 0 0 00O 0O O
PC | NSTRUCTI ON F DP 1 X WCPi,P Pk Pl IW OPCDPi P PkI/PI G Ckd ROB# PC R OPi XS C t------mmnmnononnann +
000] LW R2,0(R1) 0 | LQO ) |
001] LW R4, 0(R3) 0 |PC  OP Pi EFAD G|
002] ADD R5,R5, R2 0 e +
003] ADD R5,R5, R4 0
------------------------------------------------- Press ENTER to continue (PC=4,|C=4, CK=0, CTOT=1, | PC=4. 00) . ..
PHYSICAL REGS: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

qi: o01o01101111111111111111111111111:1

vi: 00 00 00 00 00O 00 00 OO 00 00 OO 00 00 OO 00 OO OO 00 0O 00 00 00 00 00
REG FILE: Ri: 1 2 3 4 5 6 7 8

Pi: 1 2 3 4 7 - - -

Q: 0 1 0 1 1 0 0 0

Vi: 00001000 00000000 00003000 00000000 00000000 00000000 00000003 00000000
STAGES: F D P I X W C RENAMED STR | NSTRUCTI ON- W NDOW REORDER- BUFFER A ML S B F X
TOTAL SLOTS: 4 416 412 4 4 24 16 99 4 1 1 0 1 41
BUSY SLOTS: 4 4 0 0 0 0 07 0 0 0 0 0 0 OOTP O
STALLS: 0O 0 0 OO0 0O 0 0 0O 0 0 0O 0 0 O
PC | NSTRUCTI ON F DP I X WCP,P Pk P IW OPCDPi P Pk I/PI ROB# PC R oPi R L +
000] LW R2,0(R1) 0 1 P2, 0( P1) | LQO ) |
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001] LW R4, 0(R3) 0 1 P4, 0( P3) |PC  OP Pi EFAD G|
002] ADD R5,R5, R2 0 1 P6, P5, P2 e +
003] ADD R5,R5, R4 0 1 P7, P6, P4
004] MUL R5,R5,R5 1 R R +
005] SW R5, 0(R1) 1 | SQ0 ) |
006] SW R5, 0(R3) 1 |PC  OP Pi EFAD d|
007] ADDI R1,R1,4 1 R LR R LR +
------------------------------------------------- Press ENTER to continue (PC=8,|C=8, CK=1, CTOT=2, | PC=4. 00) . . .
PHYSICAL REGS: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
x ok x  x  k kA ko

qi: o1o01101111111111111111111111111

vi: 00 00 00 00 00 00 00 OO 00 OO 00 OO OO OO0 OO 00 OO 00 00O OO 00 0O 00 OO0
REG FILE: Ri: 1 2 3 4 5 6 7 8

Pi: 9 2 3 4 8 - - -

Q: 1 1 0 1 1 0 0 0

Vi: 00001000 00000000 00003000 00000000 00000000 00000000 00000003 00000000
STAGES: F D P I X W C RENAMED STR I NSTRUCTI ON- W NDOW REORDER- BUFFER A ML S B F X
TOTAL SLOTS: 4 416 412 4 4 24 16 99 4 1 1 0 1 4 1
BUSY SLOTS: 3 4 4 0 0 0 009 4 4 0 0 0 O0OOT O
STALLS: 0 0 00O O O0UOO 0 0 0 0 0 0 OOTO
PC | NSTRUCTI ON F DP I X WCP,P Pk P IW OPCDPi Pj PkI/Pl G Ckd ROB#PC R OPi X SC +-----mcmmmmmaao +
000] LW Rz, O(R1) 01 2 P2, 0( P1) 000) LWP2 PL - O 2 - - 000) 0O0OR2 - 000 |LQO) |
001] LW R4, 0(R3) 01 2 P4, 0( P3) 001) LWP4 P3 - O 2 - - 001) O0OLR4 - 000 |PC OPPi EFAD G|
002] ADD RS5, R5, R2 01 2 P6, P5, P2 002) ADD P6 P5 P2 - 2 - 002) 002 R5 P5 000 +---------vmmmmnonnn- +
003] ADD RS5,R5, R4 0 1 2 P7, P6, P4 003) ADD P7 P6 P4 - - 003) 003 R5 P6 000
004] ML R5,R5 R5 1 2 P8, P7, P7 R LR R LR +
005] SW R5, 0(R1) 1 2 , PO(P1) <- P8 | SQ0 ) |
006] SW R5, 0(R3) 1 2 , PO(P3) <- P8 |PC  OP Pi EFAD O |
007] ADDI R1,R1,4 1 2 P9, P1, 4 R L +
008] ADDI R3, R3,4 2
009] ADDI R7,R7,-1 2
010] BNE R7,RO,-11 2
------------------------------------------------- Press ENTER to continue (PC=0, | C=11, CK=2, CTOT=3, | PC=3. 67) . . .
PHYSICAL REGS: 1 2 3 4 5 6 7 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

qi 01 01 0 1 1 1101 111111111111

Vi 00 00 00 00O 00O OO OO OO OO OO O3 OO OO OO OO OO OO OO OO OO OO OO OO OO
REG FILE: Ri: 1 2 3 4 5 6 7 8

Pi: 9 2 10 4 8 - 12 -

Q: 1 1 1 1 1 0 1 0

Vi: 00001000 00000000 00003000 00000000 00000000 00000000 00000003 00000000
STACES: F D P I X W C RENAMED-STR | NSTRUCTI ON- W NDOW REORDER- BUFFER A ML S B F X
TOTAL SLOTS: 4 416 412 4 4 24 16 99 4 1 1 0 1 41
BUSY SLOTS: 4 3 7 1 0 0 012 7 8 0 0 0 0 OOTO
STALLS: 0 0 03 00 O0O 0 0 0 01 00 0O
PC | NSTRUCTI ON F DP Il X WCP,P PkP IW OPCDPi Pj PkI/Pl G Ckd ROB# PC R OPi X SC Hr--c-momammmnaans +
000] LW R2,0(R1) 01 2 3 P2, O( P1) 000> LWP2 P1 - 0 2 - - 000) 000 R2 - 000 |LQ1) |
001] LW R4, 0(R3) 01 2 P4, 0( P3) 001) LWP4 P3 - 0 2 - - 001) 001 R4 - 000 |PC OPP EFAD QG|
002] ADD RS5,R5, R2 0 1 2 P6, P5, P2 002) ADD P6 P5 P2 - 2 - 002) 002 R5 P5 00 0 |000] LWP2 0000 .|
003] ADD RS5, R5, R4 0 1 2 P7, P6, P4 003) ADD P7 P6 P4 - - 003) 003 R5 P6 00 0 4-------v-mcmmmmmos +
004] ML R5,R5, R5 1 2 3 P8, P7, P7 000) MJL P8 P7 P7 - R 004) 004 R5 P7 00O
005] SW R5, 0(R1) 1 2 3 , PO(P1) <- P8 004) SW- P8 P1 0 - 3 - 005) 005 - - 100 AHe--eeecc-meeeaaaans +
006] SW R5, 0(R3) 1 2 3 , PO(P3) <- P8 005) SW - P8 P3 0 - 3 - 006) 006 - - 100 |[SQO0) |
007] ADDI R1,R1,4 1 2 3 P9, P1, 4 006) ADDI P9 P1 - 4 3 - - 007) 007 Rl P1L 000 |PC OPP EFADO|
008] ADDI R3, R3,4 2 3 P10, P3, 4 LR L +
009] ADDI R7,R7,-1 2 3 P12, P11, -1
010] BNE R7,RO,-11 2 3 , P12, PO, -11
011] LW Rz, O(R1) 3
012] LW R4, 0(R3) 3
013] ADD RS5, R5, R2 3
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014] ADD R5,R5, R4 3

@03 stall due to no L-unit available
@03 stall due to NO SLOTS when trying to
@03 stall due to NO SLOTS when trying to
@03 stall due to NO SLOTS when trying to

nove instuction
nove instuction
nove instuction

Cct 26 16: 06: 44 2018 4

LWO001 fromstage P to stage |.
ADD/ 002 from stage P to stage I.
ADD/ 003 from stage P to stage I.

Press ENTER to continue (PC=4, | C=15, CK=3, CTOT=4, | PC=3.75). ..

PHYSICAL REGS: 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Xk kK K x &k x & * % K x %k

qi: 0101011111111 01111111111111111

vi: 00 00 00 00 00 00 00 OO 04 00 03 00 00 00 00 00O 00 00 00 00 00 00 00 00
REG FILE: Ri: 1 2 3 4 5 6 7 8

Pi: 9 13 10 14 16 - 12 -

Q: 1 1 1 1 1 0 1 0

Vi: 00001000 00000000 00003000 00000000 00000000 00000000 00000003 00000000
STACES: F D P | X W C RENAMED STR | NSTRUCTI ON- W NDOW REORDER- BUFFER A ML S B F X
TOTAL SLOTS: 4 416 412 4 4 24 16 99 4 1 1 0 1 4 1
BUSY SLOTS: 4 4 8 1 2 0 016 8 11 0 0 0 O0OTOTO
STALLS: 0O 0 0 8 0 0 O0O 0 0 0 01 2 000
PC | NSTRUCTI ON F DPI1I X WCP,P PkP IW OPCDPi P Pk I/Pl G Ck ROB# PC R OPi X S C +-------c-mmmmmaamo +
000] LW R2, O(RL) 01 2 3 4 P2, 0( P1) .-~ LWP2 PL - O 2 - 000) OOOR2 - 000 |LQ2) |
001] LW R4, 0(R3) 01 2 4 P4, 0( P3) 001> LWP4 P3 - 0 2 - 001) 001 R4 - 000 |PC OP Pi EFAD Gi |
002] ADD R5, R5, R2 01 2 P6, P5, P2 002) ADD P6 P5 P2 - 2 002) 002 R5 P5 00 0 |000] LWP2 1000 .|
003] ADD RS5, R5, R4 01 2 P7, P6, P4 003) ADD P7 P6 P4 - 003) 003 R5 P6 00 0O |001] LWP4 0000 .|
004] MUL R5,R5, RS 1 2 3 P8, P7, P7 000) MJL P8 P7 P7 - . 004) 004 R5 P7 000 4-------mmmmmmnonnn- +
005] SW R5,0(R1) 1 2 3 , PO(P1) <- P8 004) SW - P8 P1 0 - 3 005) 005 - - 100
006] SW R5, 0(R3) 12 3 , PO( P3) <- P8 005) SW- P8 P3 0 - 3 006) 006 - - 100 Hr--mmmmmmmmn +
007] ADDI R1,R1,4 1 2 3 4 4 P9, P1, 4 006> ADDI P9 P1 - 4 3 - 007) 007 RL P1 000 |SQO) |
008] ADDI R3, R3,4 2 3 4 P10, P3, 4 001) ADDI P10 P3 - 4 4 - 008) 008 R3 P3 000 |PC OPP EFADJ|
009] ADDI R7,R7,-1 2 3 4 P12, P11, -1 006) ADDI P12 P11 - -1 4 - 009) 009 R7 P11 0 0 0 4---------mmmmnmnnn- +
010] BNE R7,RO,-11 2 3 4 ,P12, PO, -11 007) BNE - P12 PO -11 - 4 010) 010 - - 000
011] LW R2,0(R1) 3 4 P13, 0( P9)
012] LW R4, 0(R3) 3 4 P14, 0( P10)
013] ADD R5,R5, R2 3 4 P15, P8, P13
014] ADD RS, R5, R4 3 4 P16, P15, P14
015] MUL R5,R5, RS 4
016] SW R5, 0(R1) 4
017] SW R5, 0(R3) 4
018] ADDI R1,R1,4 4
------------------------------------------------- Press ENTER to continue (PC=8,|C=19, CK=4, CTOT=5, | PC=3. 80) . . .
@04 stall due to NO SLOTS when trying to nobve instuction ADD/002 fromstage P to stage |.
@04 stall due to NO SLOTS when trying to nove instuction ADD/ 003 fromstage P to stage |.
@04 stall due to NO SLOTS when trying to nove instuction MJL/004 fromstage P to stage |I.
@04 stall due to no S-unit available
@04 stall due to NO SLOTS when trying to nove instuction SWO005 fromstage P to stage |.
@04 stall due to no S-unit available
@04 stall due to NO SLOTS when trying to nove instuction SWO006 fromstage P to stage I.
PHYSICAL REGS: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Xk kK x Kk x %k k% ok * % * x

qi: o1o011011110110111111111111111

vi: 00 00 00 00 00O 00 00 OO 04 04 03 02 00 00 00 00 00 00 OO 00 00 OO 00 00
REG FILE: Ri: 1 2 3 4 5 6 7 8

Pi: 18 13 10 14 17 - 12 -

Q: 1 1 1 1 1 0 1 0

Vi: 00001004 00000000 00003000 00000000 00000000 00000000 00000003 00000000
STAGES: F D P I X W C RENAMED STR I NSTRUCTI ON- W NDOW REORDER- BUFFER A ML S B F X
TOTAL SLOTS: 4 416 412 4 4 24 16 99 4 1 1 0 1 4 1
BUSY SLOTS: 3 4 9 1 4 1 018 9 15 0O 0 0 0O 0 0 O
STALLS: 0O 0 013 0 0O 0O 0 0 0 01 3 0 0 O
PC | NSTRUCTI ON F DP 1 X WCPi,P Pk Pl IW OPCDPi P PkI/PI G Ckd ROB# PC R OPi XS C t------mmnmnononnann +
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000] LW R2,0(R1) 01 2 3 4 P2, 0( P1) LWP2 P1 - 0 2 - 000) 000 R2 - 000 |LQ2) |
001] LW R4, 0(R3) 01 2 4 5 P4, 0( P3) .-~ LWP4 P3 - O 2 - 001) OO1 R4 - 000 |PC OPP EFAD Q|
002] ADD R5,R5, R2 0o 1 2 P6, P5, P2 002) ADDP6 P5 P2 - 2 002) 002 R5 P5 0 0 O |000] LWP2 1000 .|
003] ADD R5, R5, R4 01 2 P7, P6, P4 003) ADD P7 P6 P4 - 003) 003 R5 P6 0 0 O |001] LWP4 3000 .|
004] MUL R5,R5, RS 1 2 3 P8, P7, P7 000) MJL P8 P7 P7 - . 004) 004 R5 P7 000 4--------mmmmmnonn-- +
005] SW R5, 0(R1) 1 2 3 5 , PO(P1) <- P8 004> SW- P8 P1L O 3 005) 005 - - 100
006] SW R5, 0(R3) 1 2 3 , PO(P3) <- P8 005) SW - P8 P3 0 - 3 006) 006 - - 100 H---cmmmmmmaaao- - +
007] ADDI RL,RL,4 1 2 3 4 4 5 P9, P1, 4 ---- ADDI P9 P1L - 4 3 - 007) 007 RL P1L 001 |SQ1) |
008] ADDI R3, R3, 4 2 3 4 5 5 P10, P3, 4 001> ADDI P10 P3 - 4 4 - 008) 008 R3 P3 000 |PC OP Pi EFAD d|
009] ADDI R7,R7,-1 2 3 4 5 5 P12, P11, -1 006> ADDI P12 P11 - -1 4 - 009) 009 R7 P11 0 0 O |005] SWPO 0000 |
010] BNE R7,RO,-11 2 3 4 ,P12, PO, -11 007) BNE - P12 PO -11 - 4 010) 010 - - 000 +-----mcmmcmmmmamn +
011] LW R2,0(R1) 3 4 5 P13, 0( P9) 001) LWP13 P9 - 0 5 - 011) 00O R2 P2 000
012] LW R4, 0(R3) 3 4 5 P14, 0( P10) 004) LW P14 P10 - 0 - 012) 001 R4 P4 000
013] ADD R5,R5, R2 3 4 5 P15, P8, P13 006) ADD P15 P8 P13 - 013) 002 R5 P8 00O
014] ADD R5,R5, R4 3 4 5 P16, P15, P14 008) ADD P16 P15 P14 - 014) 003 R5 P15 000
015] MU R5,R5, RS 4 5 P17, P16, P16
016] SW R5, 0(R1) 4 5 , PO(P9) <- P17
017] SW R5, 0(R3) 4 5 , PO(P10) <- P17
018] ADDI R1,R1,4 4 5 P18, P9, 4
019] ADDI R3, R3, 4 5
020] ADDI R7,R7,-1 5
021] BNE R7,RO,-11 5
------------------------------------------------- Press ENTER to continue (PC=0,|C=22, CK=5, CTOT=6, | PC=3. 67) . . .
@05 stall due to NO SLOTS when trying to nove instuction ADD/ 002 fromstage P to stage |I.
@05 stall due to NO SLOTS when trying to nove instuction ADD/ 003 from stage P to stage |.
@05 stall due to NO SLOTS when trying to nove instuction MJ/004 fromstage P to stage |.
@05 stall due to no S-unit available
@05 stall due to NO SLOTS when trying to nove instuction SWO006 fromstage P to stage I.
@05 stall due to NO SLOTS when trying to nove instuction BNE/ 010 fromstage P to stage |.
PHYSICAL REGS: 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Xk kK Kk Kk x kK x kK % K x A Kk *x

qi: oo00101111000®D0?11111111111111

vi: 00 00 00 00 00 00 00 00 04 04 03 02 00 00 00 00 00 00 00O 00 00 00 00 00
REG FILE: Ri: 1 2 3 4 5 6 7 8

Pi: 18 13 19 14 17 - 20 -

Q: 1 1 1 1 1 0 1 0

Vi: 00001004 00000000 00003004 00000000 00000000 00000000 00000002 00000000
STACES: F D P | X W C RENAMED STR | NSTRUCTI ON- W NDOW REORDER- BUFFER A ML S B F X
TOTAL SLOTS: 4 416 412 4 4 24 16 99 4 1 1 0 1 4 1
BUSY SLOTS: 4 310 1 3 1 020 10 19 0 0 0 O0OTOT O
STALLS: 0 0 019 0 0 10 0 0 0 01 3 00O
PC | NSTRUCTI ON F DPI1I X WCP,P PkP IW OPCDPi P Pk I/Pl G Ck ROB# PC R OPi X S C +---------mmmmmao +
000] LW R2, O(RL) 01 2 3 4 6 P2, 0( P1) .-~ LWP2 PL - O 2 - 000) OOOR2 - 001 |LQ1) |
001] LW R4, 0(R3) 01 2 4 5 P4, 0( P3) LWP4 P3 - 0 2 - 001) 001 R4 - 000 |PC OP Pi EFAD Gi |
002] ADD R5, R5, R2 01 2 6 6 P6, P5, P2 002> ADD P6 P5 P2 - 2 6 002) 002 R5 P5 000 |[---- LWP2 1000 6|
003] ADD RS5, R5, R4 01 2 P7, P6, P4 003) ADD P7 P6 P4 003) 003 R5 P6 00 0O |001] LWP4 3000 .|
004] MUL R5,R5, RS 1 2 3 P8, P7, P7 000) MJL P8 P7 P7 - . 004) 004 R5 P7 000 4-------mmmmmmnonnn- +
005] SW R5, 0(R1) 1 2 3 5 6 , PO(P1) <- P8 SW - P8 P1 0 - 3 005) 005 - - 100
006] SW R5, 0(R3) 1 2 3 6 , PO( P3) <- P8 005> SW- P8 P3 0 - 3 006) 006 - - 100 Hr--mmmmmmmmmn +
007] ADDI R1,R1,4 1 2 3 4 4 5 P9, P1, 4 ---- ADDI P9 P1 - 4 3 - 007) 007 RL P1 001 |SQ2) |
008] ADDI R3, R3,4 2 3 45 5 6 P10, P3, 4 ---- ADDI P10 P3 - 4 4 - 008) 008 R3 P3 001 |PC OPP EFADJ|
009] ADDI R7,R7,-1 2 3 4 5 5 6 P12, P11, -1 ---- ADDI P12 P11 - -1 4 - 009) 009 R7 P11 0 0 1 |005] SWPO 1000 .|
010] BNE R7,RO,-11 2 3 4 6 6 ,P12, PO, -11 007> BNE - P12 PO -11 6 4 010) 010 - - 000 |006] SWPO 0000 .|
011] LW R2,0(R1) 3 4 5 P13, 0( P9) 001) LWP13 P9 - 0 5 - 011) 000 R2. P2 00 0 4-------v-mmmmmmmao +
012] LW R4, 0(R3) 3 4 5 P14, 0( P10) 004) LWP14 P10 - O 6 - 012) 0OO1L R4 P4 000
013] ADD R5,R5, R2 3 4 5 P15, P8, P13 006) ADD P15 P8 P13 - 013) 002 R5 P8 00O
014] ADD RS, R5, R4 3 4 5 P16, P15, P14 008) ADD P16 P15 P14 - 014) 003 R5 P15 00 0
015] MUL R5,R5, RS 4 5 6 P17, P16, P16 002) MJL P17 P16 P16 - . 015) 004 R5 P16 0 0 O
016] SW R5, 0(R1) 4 5 6 , PO(P9)<-P17  005) SW - P17 P9 0 - 6 016) 005 - - 100
017] SW R5, 0(R3) 4 5 6 , PO(P10) <- P17 007) SW - P17 P10 0 - 6 017) 006 - - 100
018] ADDI R1,R1,4 4 5 6 P18, P9, 4 009) ADDI P18 P9 - 4 6 - 018) 007 RL P9 00O
019] ADDI R3, R3, 4 5 6 P19, P10, 4
020] ADDI R7,R7,-1 5 6 P20, P12, -1
021] BNE R7,RO,-11 5 6 , P20, PO, - 11
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022] LW R2,0(R1) 6
023] LW R4, 0(R3) 6
024] ADD R5,R5, R2 6
025] ADD R5, R5, R4 6
------------------------------------------------- Press ENTER to continue (PC=4,|C=26,CK=6, CTOT=7,|PC=3.71)...
@06 stall due to NO SLOTS when trying to nove instuction ADDI/007 fromstage Wto stage C
@06 stall due to NO SLOTS when trying to nove instuction ADD/ 003 from stage P to stage |.
@06 stall due to NO SLOTS when trying to nove instuction MJ/004 fromstage P to stage |.
@06 stall due to NO SLOTS when trying to nove instuction LWO011l fromstage P to stage |.
@06 stall due to NO SLOTS when trying to nove instuction LWO012 fromstage P to stage I.
@06 stall due to NO SLOTS when trying to nove instuction ADD/ 013 fromstage P to stage |.
@06 stall due to NO SLOTS when trying to nove instuction ADD/ 014 fromstage P to stage |.
PHYSICAL REGS: 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Xk kK K kK ok x K x Ak Kk kK x x * x * x % %

gi: 0 0 OOOOT1110HO0OO0OOOI171111111111 11

vi: 00 00 00 00 00 00 00 00 04 04 03 02 00 00 00O 00 OO 08 00 00 00 OO 00 OO
REG FILE: Ri: 1 2 3 4 5 6 7 8

Pi: 18 21 19 22 24 - 20 -

Q: 1 1 1 1 1 0 1 0

Vi: 00001004 00000000 00003004 00000000 00000000 00000000 00000002 00000000
STAGES: F D P I X W C RENAMED STR I NSTRUCTI ON- W NDOW REORDER- BUFFER A ML S B F X
TOTAL SLOTS: 4 416 412 4 4 24 16 99 4 1 1 0 1 4 1
BUSY SLOTS: 4 410 1 2 1 024 10 21 0 0 0 O0OOT O
STALLS: 0 0 026 0 0 10 0 0 0 0 25000
PC | NSTRUCTI ON F DP I X WCP,P Pk P IW OPCDPi P Pk I/Pl G Ck ROB# PC R OPi X S C +------cmmmmimaaanas +
000] LW R2, O(RL) 0 1 2 3 4 6 7 P20(P1) .-~ LWP2 PL - O 2 - ---- 000R2 - 001 |LQ1) |
001] LW R4, 0(R3) 01 2 45 7 P4, 0( P3) ----  LWP4 P3 - O 2 - 001) 001 R4 - 001 |PC OPPi EFAD Q|
002] ADD RS5, R5, R2 01 2 6 6 7 P6, P5, P2 ---- ADDP6 P5 P2 - 2 6 002) 002 R5 P5 001 |[---- LWP2 1000 6|
003] ADD RS5,R5, R4 01 2 7 7 P7, P6, P4 003> ADD P7 P6 P4 - 77 003) 003 R5 P6 000 |---- LWP4 3000 7|
004] MUL R5,R5, RS 1 2 3 P8, P7, P7 000) MJL P8 P7 P7 - . 004) 004 R5 P7 00 O |011] LWP13 0000 .|
005] SW R5, 0(RL) 1 2 3 5 6 , PO(P1) <- P8 .-~ SW- P8 PL O 3 005) 005 - - 100 Hr--mmmmmmmmmna +
006] SW R5, 0(R3) 12 3 6 7 , PO(P3) <- P8 .-~ SW- P8 P3 0 - 3 006) 006 - - 100
007] ADDI R1,R1,4 1 2 3 4 4 5 P9, P1, 4 ---- ADDI P9 P1 - 4 3 - 007) 007 RL P1 0 0 1 H--------mmmmmmnon +
008] ADDI R3, R3,4 2 3 45 5 6 P10, P3, 4 ---- ADDI P10 P3 - 4 4 - 008) 008 R83 P3 001 [SQ2) |
009] ADDI R7,R7,-1 2 3 4 5 5 6 P12, P11, -1 ---- ADDI P12 P11 - -1 4 - 009) 009 R7 P11 001 |PC OPP EFADO|
010] BNE R7,RO,-11 2 3 4 6 6 7 , P12, PO, -11 ---- BNE - P12 PO -11 6 4 010) 010 - - 001 |005] SWPO 1000 .|
011] LW R2, O(RL) 3 4 5 7 P13, 0( P9) 001> LWPI3 P9 - O 5 - 011) 000 R2 P2 0 0 0 |006] SWPO 3000 .|
012] LW R4, 0(R3) 3 4 5 P14, 0( P10) 004) LW P14 P10 - 0 6 - 012) 001 RA P4 0 0 0 H+----mmmmmmemmamaann +
013] ADD R5, R5, R2 3 4 5 P15, P8, P13 006) ADD P15 P8 P13 - 013) 002 R5 P8 000
014] ADD RS5, R5, R4 3 4 5 P16, P15, P14 008) ADD P16 P15 P14 - 014) 003 R5 P15 00 0
015] MUL R5,R5, RS 4 5 6 P17, P16, P16 002) MJL P17 P16 P16 - . 015) 004 R5 P16 0 0 O
016] SW R5, 0(R1) 4 5 6 , PO(P9) <-P17  005) SW - P17 P9 0 - 6 016) 005 - - 100
017] SW R5,0(R3) 4 5 6 ,PO(P10)<-P17 007) SW- P17 P10 0 - 6 017) 006 - - 100
018] ADDI R1,R1,4 4 5 6 7 7 P18, P9, 4 009> ADDI P18 P9 - 4 6 - 018) 007 RL P9 00O
019] ADDI R3, R3,4 5 6 7 P19, P10, 4 001) ADDI P19 P10 - 4 7 - 019) 008 R3 P10 0 0 O
020] ADDI R7,R7,-1 5 6 7 P20, P12, -1 003) ADDI P20 P12 - -17 - 020) 009 R7 P12 00 O
021] BNE R7,RO,-11 5 6 7 , P20, PO, - 11 009) BNE - P20 PO -11 - 7 021) 010 - - 000
022] LW R2,0(R1) 6 7 P21, 0( P18)
023] LW R4, 0(R3) 6 7 P22, 0( P19)
024] ADD R5,R5, R2 6 7 P23, P17, P21
025] ADD RS, R5, R4 6 7 P24, P23, P22
026] MUL R5,R5, RS 7
027] SW R5, 0(R1) 7
028] SW R5,0(R3) 7
029] ADDI R1,R1,4 7
------------------------------------------------- Press ENTER to continue (PC=8,|C=30, CK=7, CTOT=8, | PC=3.75). ..
@07 stall due to NO SLOTS when trying to nove instuction MJL/004 fromstage P to stage |.
@07 stall due to no L-unit available
@07 stall due to NO SLOTS when trying to nove instuction LWO012 fromstage P to stage |.
@07 stall due to NO SLOTS when trying to nove instuction ADD/013 from stage P to stage |.
@07 stall due to NO SLOTS when trying to nove instuction ADD/014 from stage P to stage |.
@07 stall due to NO SLOTS when trying to nove instuction MJ/015 fromstage P to stage I.
@07 stall due to no S-unit available
@07 stall due to NO SLOTS when trying to nove instuction SWO016 fromstage P to stage |.
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@07
@07

stall
stall

Fri

due to no S-unit available
due to NO SLOTS when trying to
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nmove instuction SWO017 fromstage P to stage |.

7

PHYSICAL REGS: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

qi: o o0oo0oo01o0©O0110O0O0OOWO0O17111111101111111

vi: 00 00 00 00 00 00 00 00 04 04 03 02 00 00 00O 00 OO 08 08 00 00 00 00 OO
REG FILE: Ri: 1 2 3 4 5 6 7 8

Pi: 18 21 19 22 5 - 20 -

Q: 0 1 1 1 1 0 1 0

Vi: 00001008 00000000 00003004 00000000 00000000 00000000 00000002 00000000
STACES: F D P I X W C RENAMED- STR | NSTRUCTI ON- W NDOW REORDER- BUFFER A ML S B F X
TOTAL SLOTS: 4 416 412 4 4 24 16 99 4 1 1 0 1 41
BUSY SLOTS: 4 311 1 3 1 024 11 23 0 0 0 0 OOTO
STALLS: 0 1 033 0 0 11 0 0 0 0 2 7 00O
PC | NSTRUCTI ON F DP I X WCP,P PkP IW OPCDPi P PkI/Pl G Ck ROB# PC R OPi X S C H+r--c-mcmmmiimaaan +
000] LW R2, 0(R1) 0 1 2 3 4 6 7 P2,0(PL) .-~ LWP2 PL - O 2 - ---- 000 R2 - 001 |LQ2) |
001] LW R4, 0(R3) 0 1 2 4 5 7 8 P4,0(P3) LWP4 P3 - 0 2 - ---- 001 R4 - 001 |PC OPP EFAD Q|
002] ADD RS5,R5, R2 0 1 2 6 6 7 8 P6P5P2 ---- ADDP6 P5 P2 - 2 6 ---- 002R5 P5 001 |---- LWP2 1000 6|
003] ADD RS5,R5, R4 o1 2 7 7 8 P7, P6, P4 ---- ADDP7 P6 P4 - 77 003) 003 R5 P6 001 |---- LWP4 3000 7|
004] ML R5,R5 R5 1 2 3 8 8 P8, P7, P7 000> MJL P8 P7 P7 - 8 8 004) 004 RS P7 00 0O |011] LWP13 1004 .|
005] SW R5, 0(RL) 1 2 3 5 6 , PO(P1) <- P8 .-~ SW- P8 PL O - 3 005) 005 - - 100 |012] LWP14 0000 6|
006] SW R5, 0(R3) 1 2 3 6 7 , PO(P3) <- P8 SW - P8 P3 0 - 3 006) 006 - - 100 +-c-cmmmmmenncnnnnns +
007] ADDI R1,R1,4 1 2 3 4 4 5 P9, P1, 4 ---- ADDI P9 P1 - 4 3 - 007) 007 Rl P1 001
008] ADDI R3, R3,4 2 3 4 5 5 6 P10, P3, 4 ---- ADDI P10 P3 - 4 4 - 008) 008 RB3 P3 00 1 4---------mmmmnonn-- +
009] ADDI R7,R7,-1 2 3 4 5 5 6 P12, P11, -1 ---- ADDI P12 P11 - -1 4 - 009) 009 R7 P11 001 |SQ2) |
010] BNE R7,RO,-11 2 3 4 6 6 7 , P12, PO, -11 ---- BNE - P12 PO -11 6 010) 010 - - 001 |PC OP Pi  EFAD Q|
011] LW R2,0(R1) 3 4 5 7 8 P13, 0( P9) LWP13 P9 - 0 5 - 011) 000 R2 P2 0 0 O |005] SWPO 1000 |
012] LW R4, 0(R3) 3 4 5 8 P14, 0( P10) 004> LW P14 P10 - 0 6 - 012) 001 R4 P4 0 0 O |006] SWPO 3000 |
013] ADD RS5, R5, R2 3 4 5 P15, P8, P13 006) ADD P15 P8 P13 - 013) 002 R5 P8 000 +---------v-mmmnmnn-- +
014] ADD R5,R5, R4 3 4 5 P16, P15, P14 008) ADD P16 P15 P14 - 014) 003 R5 P15 00 0
015] ML R5,R5,R5 4 5 6 P17, P16, P16 002) MJL P17 P16 P16 - . 015) 004 R5 P16 0 0 O
016] SW R5, O(RL) 4 5 6 ,PO(P9)<-P17 005) SW- P17 P9 0 - 6 016) 005 - - 100
017] SW R5, 0(R3) 4 5 6 ,PO(P10)<-P17 007) SW- P17 P10 0 -6 017) 006 - - 100
018] ADDI R1,R1,4 4 5 6 7 7 8 P18, P9, 4 ---- ADDI P18 P9 - 4 6 - 018) 007 Rl P9 001
019] ADDI R3, R3,4 5 6 7 8 8 P19, P10, 4 001> ADDI P19 P10 - 4 7 - 019) 008 R3 P10 0 0 O
020] ADDI R7,R7,-1 5 6 7 P20, P12, -1 003) ADDI P20 P12 - -1 7 - 020) 009 R7 P12 00 O
021] BNE R7,RO,-11 5 6 7 , P20, PO, - 11 009) BNE - P20 PO -11 - 7 021) 010 - - 000
022] LW R2, O(RL) 6 7 8 P21, 0( P18) 000) LWP21 P18 - O 8 - 022) 000 R2 P13 00 0
023] LW R4, 0(R3) 6 7 8 P22, 0( P19) 001) LW P22 P19 - 0 - 023) 001 R4 P14 000
024] ADD RS, R5, R2 6 7 8 P23, P17, P21 004) ADD P23 P17 P21 - 024) 002 R5 P17 0 0 O
025] ADD RS5, R5, R4 6 7 8 P24, P23, P22 010) ADD P24 P23 P22 - 025) 003 R5 P23 000
026] MUL R5,R5, RS 7 8 P5, P24, P24
027] SW R5, O(RL) 7 8 , PO(P18) <- P5
028] SW R5,0(R3) 7 8 , PO(P19) <- P5
029] ADDI R1,R1,4 7
030] ADDI R3, R3,4 8
031] ADDI R7,R7,-1 8
032] BNE R7,RO,-11 8
------------------------------------------------- Press ENTER to continue (PC=12,|C=33, CK=8, CTOr=9, | PC=3. 67) . ..
@08 stall due to NO SLOTS when trying to nove instuction ADD/013 from stage P to stage |.
@08 stall due to NO SLOTS when trying to nove instuction ADD/014 from stage P to stage I.
@08 stall due to NO SLOTS when trying to nobve instuction MJL/015 fromstage P to stage |.
@08 stall due to no S-unit available
@08 stall due to NO SLOTS when trying to nove instuction SWO016 fromstage P to stage |.
@08 stall due to no S-unit available
@08 stall due to NO SLOTS when trying to nove instuction SWO017 fromstage P to stage |.
@08 stall due to NO SLOTS when trying to nove instuction ADDI/020 from stage P to stage I.
@08 stall due to NO SLOTS when trying to nove instuction BNE/021 fromstage P to stage |.
@08 stall due to Physical registers not available
@08 stall due to NO SLOTS when trying to nove instuction ADDI/029 from stage F to stage D.

PHYSI CAL REGS:

1 2 3 45 6 7 8 9
Xk * x ok kK k%

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

*ok kK ok x Kk kK Kk Kk x Kk
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gi: 00 O0O0O0OI111010O0O0OO0O111111100111111

8

vi: 00 00 00 00 00 00 00 OO 04 04 03 02 00 00 00O 00 OO 08 08 01 00 00 00 0O
REG FILE: Ri: 1 2 3 4 5 6 7 8

Pi: 6 21 19 22 5 - 20 -

Q: 1 1 0 1 1 0 1 0

Vi: 00001008 00000000 00003008 00000000 00000000 00000000 00000002 00000000
STAGES: F D P I X W C RENAMED STR I NSTRUCTI ON- W NDOW REORDER- BUFFER A ML S B F X
TOTAL SLOTS: 4 416 412 4 4 24 16 99 4 1 1 0 1 4 1
BUSY SLOTS: 3 111 1 5 1 024 11 25 0 0 0 O0OOT O
STALLS: 0 2 041 0 0 12 0 0 0 0 2 8 0 0O
PC | NSTRUCTI ON F DP I X WCP,P Pk P IW OPCDPi P Pk I/Pl G Ck ROB# PC R OPi X S C +------cmmmmimaaanas +
000] LW R2, O(RL) 0 1 2 3 4 6 7P20(P1) .-~ LWP2 PL - O 2 - ---- 000R2 - 001 |LQ2) |
001] LW R4, 0(R3) 0 1 2 4 5 7 8 P4,0(P3) LWP4 P3 - 0 2 - ---- 001 R4 - 001 |PC OP Pi  EFAD G|
002] ADD RS5,R5, R2 0 1 2 6 6 7 8 P6P5P2 ---- ADDP6 P5 P2 - 2 6 ---- 002R5 P5 001 |---- LWP2 1000 6|
003] ADD RS5,R5, R4 0 1 2 7 7 8 9 P7,P6 P4 ---- ADDP7 P6 P4 - 77 ---- 003 R5 P6 001 |---- LWP4 3000 7|
004] MLL R5,R5,R5 1 2 3 8 8 P8, P7, P7 ---- ML P8 P7 P7 - 8 8 004) 004 R5 P7 00 0 |011] LWP13 1004 .|
005] SW R5, O(RL) 1 2 3 5 6 , PO(P1) <- P8 ----  SW- P8 PL O - 3 005) 005 - - 100 |012] LWP14 3004 6|
006] SW R5, 0(R3) 12 3 6 7 , PO( P3) <- P8 .-~ SW- P8 P3 0 - 3 006) 006 - - 100 Hr--mmmmmmmmm +
007] ADDI R1,R1,4 1 2 3 4 4 5 P9, P1, 4 ---- ADDI P9 P1 - 4 3 - 007) 007 Rl P1 001
008] ADDI R3, R3,4 2 3 45 5 6 P10, P3, 4 ---- ADDI P10 P3 - 4 4 - 008) 008 RB P3 00 1 +---------vmmmmnonn-- +
009] ADDI R7,R7,-1 2 3 4 5 5 6 P12, P11, -1 ---- ADDI P12 P11 - -1 4 - 009) 009 R7 P11 001 [SQ3) |
010] BNE R7,RO,-11 2 3 4 6 6 7 , P12, PO, -11 ---- BNE - P12 PO -1 6 010) 010 - - 001 |PC OP Pi  EFAD Q|
011] LW R2, O(RL) 3 4 5 7 8 P13, 0( P9) ----  LWPI3 P9 - O 5 - 011) 00O R2 P2 00 0 |005 SWPO 1000 .|
012] LW R4, 0(R3) 3 4 5 8 9 P14, 0( P10) LW P14 P10 - 0 6 - 012) 001 R4 P4 0 0 O |006] SWPO 3000 .|
013] ADD R5,R5, R2 3 4 5 P15, P8, P13 006) ADD P15 P8 P13 - 013) 002 R5 P8 0 0 O |016] SWPO 0000 .|
014] ADD RS5, R5, R4 3 4 5 P16, P15, P14 008) ADD P16 P15 P14 - 014) 003 R5 P15 000 +---------cmmmnmnnn- +
015] MUL R5,R5, RS 4 5 6 P17, P16, P16 002) MJL P17 P16 P16 - . 015) 004 R5 P16 0 0 O
016] SW R5, 0(R1) 4 5 6 9 ,PO(P9)<-P17 005> SW- P17 P9 0 - 6 016) 005 - - 100
017] SW R5,0(R3) 4 5 6 ,PO(P10)<-P17 007) SW- P17 P10 0 - 6 017) 006 - - 100
018] ADDI R1,R1,4 4 5 6 7 7 8 P18, P9, 4 ---- ADDI P18 P9 - 4 6 - 018) 007 RL P9 00 1
019] ADDI R3, R3,4 5 6 7 8 8 9 P19, P10, 4 ---- ADDI P19 P10 - 4 7 - 019) 008 R3 P10 0 0 1
020] ADDI R7,R7,-1 5 6 7 9 9 P20, P12, -1 003> ADDI P20 P12 - -17 - 020) 009 R7 P12 00 O
021] BNE R7,RO,-11 5 6 7 9 9 , P20, PO, - 11 009> BNE - P20 PO -11 - 7 021) 010 - - 000
022] LW R2,0(R1) 6 7 8 P21, 0( P18) 000) LW P21 P18 - 0 8 - 022) 000 R2 P13 00 O
023] LW R4, 0(R3) 6 7 8 P22, 0( P19) 001) LWP22 P19 - O 9 - 023) 001 R4 P14 000
024] ADD R5,R5, R2 6 7 8 P23, P17, P21 004) ADD P23 P17 P21 - 024) 002 R5 P17 000
025] ADD RS, R5, R4 6 7 8 P24, P23, P22 010) ADD P24 P23 P22 - 025) 003 R5 P23 00O
026] MUL R5,R5, RS 7 8 9 P5, P24, P24 003) MJL P5 P24 P24 - . 026) 004 R5 P24 000
027] SW R5, 0(R1) 7 8 9 ,PO(P18)<-P5  005) SW - P5 P18 0 -9 027) 005 - - 100
028] SW R5, 0(R3) 7 8 9 ,PO(P19)<-P5  009) SW - P5 P19 0 -9 028) 006 - - 100
029] ADDI R1,R1,4 7 9 P6, P18, 4
030] ADDI R3, R3, 4 8
031] ADDI R7,R7,-1 8
032] BNE R7,RO,-11 8
------------------------------------------------- Press ENTER to continue (PC=12,|C=33, CK=9, CTOT=10, | PC=3. 30) . ..
@09 stall due to NO SLOTS when trying to nove instuction ADD/013 from stage P to stage |.
@09 stall due to NO SLOTS when trying to nove instuction ADD/014 from stage P to stage |.
@09 stall due to NO SLOTS when trying to nove instuction MJ/015 fromstage P to stage I.
@09 stall due to no S-unit available
@09 stall due to NO SLOTS when trying to nove instuction SWO017 fromstage P to stage |.
@09 stall due to NO SLOTS when trying to nove instuction LWO022 fromstage P to stage |.
@09 stall due to NO SLOTS when trying to nove instuction LWO023 fromstage P to stage |.
@09 stall due to NO SLOTS when trying to nove instuction ADD/ 024 from stage P to stage |.
@09 stall due to NO SLOTS when trying to nove instuction ADD/ 025 from stage P to stage |.
@09 stall due to Physical registers not available
@09 stall due to NO SLOTS when trying to nove instuction ADDI/030 fromstage F to stage D.

PHYSICAL REGS: 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Xk kK x Kk Kk Xk x  k kK Kk x Kk *x k * x * *
qi: oo0o0O11710100O0OO0OO0OT11T111100W01111
vi: 00 00 00 00 00 00 00 00 04 04 03 02 00 00 00 00 OO 08 08 01 00 00 00 00
REG FILE: Ri: 1 2 3 4 5 6 7 8
Pi: 6 21 19 22 5 - 20 -

Q: 1 1 0 1 1 0
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Vi: 00001008 00000000 00003008

Fri
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00000000 00000000 00000000 00000001 00000000

STAGES: F D P I X W C RENAMED STR I NSTRUCTI ON- W NDOW REORDER- BUFFER A ML S B F X
TOTAL SLOTS: 4 416 412 4 4 24 16 99 4 1 1 0 1 4 1
BUSY SLOTS: 3 011 1 2 1 024 11 26 0 0 0 O0OOT O
STALLS: 0 3 051 0 0 23 0 0 0 0 311 0 0 O
PC | NSTRUCTI ON F DP I X WCP,P Pk P IW OPCDPi P Pk I/Pl G Ck ROB# PC R OPi X S C +------cmmmiiaaaa +
000] LW R2, O(RL) 0 1 2 3 4 6 7P20(P1) .-~ LWP2 PL - O 2 - ---- 000R2 - 001 |LQ2) |
001] LW R4, 0(R3) 0 1 2 4 5 7 8 P4,0(P3) LWP4 P3 - 0 2 - ---- 001 R4 - 001 |PC OP Pi  EFAD G|
002] ADD RS5, R5, R2 0 1 2 6 6 7 8 P6P5P2 ---- ADDP6 P5 P2 - 2 6 ---- 002R5 P5 001 |[|---- LWP2 1000 6|
003] ADD RS5,R5, R4 0 1 2 7 7 8 9 P7,P6 P4 ---- ADDP7 P6 P4 - 77 ---- 003 R5 P6 001 |---- LWP4 3000 7|
004] ML R5,R5 R5 1 2 3 8 8 P8, P7, P7 ---- ML P8 P7 P7 - 8 8 004) 004 R P7 000 |---- LWP13 1004 10|
005] SW R5, O(RL) 1 2 3 5 6 , PO(P1) <- P8 ----  SW- P8 PL O - 3 005) 005 - - 100 |012] LWP14 3004 6|
006] SW R5, 0(R3) 1 2 3 6 7 , PO(P3) <- P8 SW - P8 P3 0 - 3 006) 006 - - 100 |022] LWP21 0000 .|
007] ADDI R1,R1,4 1 2 3 4 4 5 P9, P1, 4 ---- ADDI P9 P1 - 4 3 - 007) 007 RL P1 001 H--------mmmmmmnon +
008] ADDI R3, R3,4 2 3 45 5 6 P10, P3, 4 ---- ADDI P10 P3 - 4 4 - 008) 008 R3 P3 001

009] ADDI R7,R7,-1 2 3 4 5 5 6 P12, P11, -1 ---- ADDI P12 P11 - -1 4 - 009) 009 R7 P11 0 01 4-------v--mmmmnonnn- +
010] BNE R7,RO,-11 2 3 4 6 6 7 , P12, PO, -11 ---- BNE - P12 PO -11 6 010) 010 - - 001 |SQ3) |
011] LW R2, O(RL) 3 4 5 7 810 P13, 0( P9) ----  LWPI3 P9 - O 5 - 011) OOOR2 P2 001 |PC OPP EFAD O]
012] LW R4, 0(R3) 3 4 5 8 9 P14, 0( P10) LW P14 P10 - 0 6 - 012) 001 R4 P4 0 0 O |005] SWPO 1000 |
013] ADD R5, R5, R2 3 4 5 P15, P8, P13 006) ADD P15 P8 P13 - 10 013) 002 R5 P8 0 0 O |006] SWPO 3000 .|
014] ADD RS5, R5, R4 3 4 5 P16, P15, P14 008) ADD P16 P15 P14 - 014) 003 R5 P15 0 0 O |016] SWPO 1004 .|
015] MUL R5,R5, RS 4 5 6 P17, P16, P16 002) MJL P17 P16 P16 - . 015) 004 R5 P16 0 0 0 +-----------nmmmmnn-- +
016] SW R5, 0(R1) 4 5 6 910 ,PO(P9)<-P17  ---- SW - P17 P9 0 - 6 016) 005 - - 100

017] SW R5, 0(R3) 4 5 6 ,PO(P10)<-P17 007) SW- P17 P10 0 - 6 017) 006 - - 100

018] ADDI R1,R1,4 4 5 6 7 7 8 P18, P9, 4 ---- ADDI P18 P9 - 4 6 - 018) 007 RL P9 00 1

019] ADDI R3,R3,4 5 6 7 8 8 9 P19, P10, 4 ---- ADDI P19 P10 - 4 7 - 019) 008 R3 P10 0 0 1

020] ADDI R7,R7,-1 5 6 7 9 910 P20, P12, -1 ---- ADDI P20 P12 - -17 - 020) 009 R7 P12 00 1

021] BNE R7,RO,-11 5 6 7 9 910 , P20, PO, - 11 ---- BNE - P20 PO -11 - 7 021) 010 - - 001

022] LW R2,0(R1) 6 7 810 P21, 0( P18) 000> LWP21 P18 - 0 8 - 022) 000 R2 P13 00 O

023] LW R4, 0(R3) 6 7 8 P22, 0( P19) 001) LWP22 P19 - O 9 - 023) 001 R4 P14 000

024] ADD R5,R5, R2 6 7 8 P23, P17, P21 004) ADD P23 P17 P21 - 024) 002 R5 P17 000

025] ADD RS, R5, R4 6 7 8 P24, P23, P22 010) ADD P24 P23 P22 - 025) 003 R5 P23 00O

026] MUL R5,R5, RS 7 8 9 P5, P24, P24 003) MJL P5 P24 P24 - . 026) 004 R5 P24 000

027] SW R5, 0(R1) 7 8 9 , PO(P18)<-P5  005) SW - P5 P18 0 -9 027) 005 - - 100

028] SW R5,0(R3) 7 8 9 ,PO(P19)<-P5  009) SW - P5 P19 0 -9 028) 006 - - 100

029] ADDI R1,R1,4 7 9 10 P6, P18, 4 000) ADDI P6 P18 - 4 10 - 029) 007 R1 P18 00 O

030] ADDI R3, R3, 4 8

031] ADDI R7,R7,-1 8

032] BNE R7,RO,-11 8

------------------------------------------------- Press ENTER to continue (PC=12,|C=33, CK=10, CTOT=11, | PC=3. 00). . .

@10 stall due to NO SLOTS when trying to nove instuction ADDI/019 from stage Wto stage C.

@10 stall due to NO SLOTS when trying to nove instuction ADD/013 from stage P to stage |.

@10 stall due to NO SLOTS when trying to nove instuction ADD/014 from stage P to stage I.

@10 stall due to NO SLOTS when trying to nobve instuction MJL/015 fromstage P to stage I|.

@10 stall due to SQ full

@10 stall due to no S-unit available

@10 stall due to NO SLOTS when trying to nove instuction SWO017 fromstage P to stage |.

@10 stall due to no L-unit available

@10 stall due to NO SLOTS when trying to nove instuction LWO023 fromstage P to stage |.

@10 stall due to NO SLOTS when trying to nove instuction ADD/024 fromstage P to stage |.

@10 stall due to NO SLOTS when trying to nove instuction ADD/ 025 from stage P to stage |.

@10 stall due to NO SLOTS when trying to nove instuction MJL/026 fromstage P to stage |I.

@10 stall due to SQ full

@10 stall due to no S-unit available

@10 stall due to NO SLOTS when trying to nove instuction SWO027 fromstage P to stage |.

@10 stall due to SQ full

@10 stall due to no S-unit available

@10 stall due to NO SLOTS when trying to nove instuction SWO028 fromstage P to stage |.

@10 stall due to Physical registers not available

@10 stall due to NO SLOTS when trying to nove instuction ADDI/030 fromstage F to stage D.

PHYSI CAL REGS:

qi:
vi: O

OO *pPk
o

oo *N
o
OO *w
o
oo *h
o

or *u
o

OF *o
o

oo *~N
o

OorFr *o
o

» O *x©

-

» O *O
-

W o *p

-

NO *N
-

oo *w
-

oo *h
o

or *u
o

or *Oo
o

Sk *N

-

o * 0

[N

o *©

= O *O
o N

Sk *k
o

N
or *N
o

N

Oor *w
o

N

Sk x5
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REG FILE: Ri: 1 2 3 4 5 6 7 8

Pi: 6 21 19 22 5 - 20 -

Q: 1 1 0 1 1 0 0 0

Vi: 00001008 00000000 00003008 00000000 00000000 00000000 00000001 00000000
STAGES: F D P I X W C RENAMED STR I NSTRUCTI ON- W NDOW REORDER- BUFFER A ML S B F X
TOTAL SLOTS: 4 416 412 4 4 24 16 99 4 1 1 0 1 4 1
BUSY SLOTS: 3 0 9 1 3 1 024 9 26 0O 0 0 0O 0O 0 O
STALLS: 0 4 060 0 0O 34 0 0 0O 0 314 0 0 O
PC | NSTRUCTI ON F DP 1 X WCPi,P Pk Pl IW OPCDPi P PkI/PI G Ckd ROB# PC R OPi XS C +------mmnmnonannann +
000] LW R2,0(R1) 0 1 2 3 4 6 7 P20(P1) LWP2 P1 - 0 2 - - ---- 000 R2 - 001 |LQ2) |
001] LW R4, 0(R3) 0 1 2 4 5 7 8 P4,0(P3) LWP4 P3 - 0 2 - - ---- 001 R4 - 001 |PC OPP EFAD G|
002] ADD R5,R5, R2 0O 1 2 6 6 7 8P6,P5P2 ---- ADDP6 P5 P2 - 2 6 - ---- 002R5 P5 001 |---- LWP2 1000 6|
003] ADD R5,R5, R4 o1 2 7 7 8 9 P7,P6,P4 ---- ADD P7 P6 P4 - 7 7 - ---- 00BR5 P6 001 |---- LWP4 3000 7|
004] MULL R5,R5, RS 1 2 3 8 8 P8, P7, P7 ---- ML P8 P7 P7 - 8 8 - 004) 004 R P7 000 |---- LWP13 1004 10|
005] SW R5, 0(R1) 1 2 3 5 6 , PO(P1) <-P8 SW - P8 P1 0 - 3 - 005) 005 - - 100 |---- LWP14 3004 11|
006] SW R5, 0(R3) 1 2 3 6 7 , PO(P3) <- P8 SW - P8 P3 0 - 3 - 006) 006 - - 100 |022] LWP21 1008 .|
007] ADDI RL,RL,4 1 2 3 4 4 5 P9, P1, 4 ---- ADDI P9 PL - 4 3 - - 007) 007 RL P1L 00 1 |023 LWP22 0000 9|
008] ADDI R3, R3, 4 2 3 4 5 5 6 P10, P3, 4 ---- ADDI P10 P3 - 4 4 - - 008) 008 RB P3 0 01 +------mmmmnmmmnannn +
009] ADDI R7,R7,-1 2 3 45 5 6 P12, P11, -1 ---- ADDI P12 P11 - -1 4 - - 009) 009 R7 P11 00 1
010] BNE R7,RO,-11 2 3 4 6 6 7 , P12, PO, - 11 ----  BNE - P12 PO -11 6 - 010) 010 - - 001 +----mmmmmmmeaaaaa +
011] LW R2,0(R1) 3 4 5 7 810 P13, 0( P9) LWP13 P9 - 0 5 - - 011) 00O R2 P2 001 [SQ3) |
012] LW R4, 0(R3) 3 4 5 8 911 P14, 0( P10) LW P14 P10 - 0 6 - - 012) 001 R4 P4 001 |PC OPP EFADO|
013] ADD RS5,R5, R2 3 4 5 P15, P8, P13 006) ADD P15 P8 P13 - 10 - 013) 002 R5 P8 0 0 0O |005 SWPO 1000 .|
014] ADD R5,R5, R4 3 4 5 P16, P15, P14 008) ADD P16 P15 P14 - 11 - 014) 003 R5 P15 0 0 O |006] SWPO 3000 |
015] ML R5,R5,R5 4 5 6 P17, P16, P16 002) MJL P17 P16 P16 - . - 015) 004 R5 P16 0 0 O |016] SWPO 1004 .|
016] SW R5, 0(R1) 4 5 6 910 ,PO(P9)<-P17  ---- SW - P17 P9 0 - 6 - 016) 005 - - 100 +-c-cmmmmmenncnnnnns +
017] SW R5, 0(R3) 4 5 6 , PO(P10) <- P17 007) SW - P17 P10 O - 6 - 017) 006 - - 100
018] ADDI R1,R1,4 4 5 6 7 7 8 P18, P9, 4 ---- ADDI P18 P9 - 4 6 - - 018) 007 Rl P9 001
019] ADDI R3,R3,4 5 6 7 8 8 9 P19, P10, 4 ---- ADDI P19 P10 - 4 7 - - 019) 008 R3 P10 00 1
020] ADDI R7,R7,-1 5 6 7 9 910 P20, P12, -1 ---- ADDI P20 P12 - -1 7 - - 020) 009 R7 P12 00 1
021] BNE R7,RO,-11 5 6 7 9 910 , P20, PO, -11 ---- BNE - P20 PO -11 - 7 - 021) 010 - - 001
022] LW Rz, 0(R1) 6 7 810 11 P21, 0( P18) ----  LWP21 P18 - 0 8 - - 022) 000 R2 P13 000
023] LW R4, 0(R3) 6 7 811 P22, 0( P19) 001> LWP22 P19 - 0 9 - - 023) 001 R4 P14 000
024] ADD RS5, R5, R2 6 7 8 P23, P17, P21 004) ADD P23 P17 P21 - Lo - 024) 002 R5 P17 0 0 0O
025] ADD R5, R5, R4 6 7 8 P24, P23, P22 010) ADD P24 P23 P22 - Lo - 025) 003 R5 P23 000
026] ML R5,R5, R5 7 8 9 P5, P24, P24 003) MJL P5 P24 P24 - R 026) 004 R5 P24 00 O
027] SW R5, 0(RL) 7 8 9 ,PO(P18)<-P5 005) SW- P5 P18 0 - 9 - 027) 005- - 100
028] SW R5, 0(R3) 7 8 9 ,PO(P19)<-P5  009) SW - P5 P19 0 -9 - 028) 006 - - 100
029] ADDI R1,R1,4 7 910 11 11 P6, P18, 4 000> ADDI P6 P18 - 4 10 - - 029) 007 Rl P18 0 0 0
030] ADDI R3, R3,4 8
031] ADDI R7,R7,-1 8
032] BNE R7,RO,-11 8
------------------------------------------------- Press ENTER to continue (PC=12,1C=33, CK=11, CTOT=12, | PC=2. 75) . . .
@11 stall due to NO SLOTS when trying to nove instuction BNE/ 021 from stage Wto stage C.
@11 stall due to NO SLOTS when trying to nove instuction ADD/ 013 fromstage P to stage |.
@11 stall due to NO SLOTS when trying to nove instuction ADD/ 014 fromstage P to stage |.
@11 stall due to NO SLOTS when trying to nove instuction MJ/015 fromstage P to stage |.
@11 stall due to SQ full
@11 stall due to no S-unit available
@11 stall due to NO SLOTS when trying to nove instuction SWO017 fromstage P to stage |.
@11 stall due to NO SLOTS when trying to nove instuction ADD/ 024 fromstage P to stage |.
@11 stall due to NO SLOTS when trying to nove instuction ADD/ 025 fromstage P to stage |.
@11 stall due to NO SLOTS when trying to nove instuction MJ/026 fromstage P to stage |.
@11 stall due to SQ full
@11 stall due to no S-unit available
@11 stall due to NO SLOTS when trying to nove instuction SWO027 fromstage P to stage |.
@11 stall due to SQ full
@11 stall due to no S-unit available
@11 stall due to NO SLOTS when trying to nove instuction SWO028 fromstage P to stage |.
@11 stall due to Physical registers not avail able
@11 stall due to NO SLOTS when trying to nove instuction ADDI/030 fromstage F to stage D.
PHYSICAL REGS: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

qi: o o0oo0oo01o0O0110WO0O0OWO0ODO0DO0DT1T1110H0W0T11011

vi: 00 00 00 00 00 OC 00 00 04 04 03 02 00 00 00 00 OO 08 08 01 00 00 00 OO
REG FILE: Ri: 1 2 3 4 5 6 7 8
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Pi: 6 21 19 22 5 - 20 -
Q: 0 1 0 1 1 0 0 0
Vi: 0000100C 00000000 00003008 00000000 00000000 00000000 00000001 00000000

STAGES: F D P | X W CRENAMED-STR | NSTRUCTI ON- W NDOW REORDER- BUFFER A ML S B F X
TOTAL SLOTS: 4 416 412 4 424 16 99 4 1 10 1 4 1
BUSY SLOTS: 30 9 03 1 024 9 26 000 0O OO0
STALLS: 05069 0 0 45 0 0 0 0 317 0 0 O
PC I NSTRUCTI ON FDPI1 X WCP,P Pk Pl IW OPCDPi Pj Pk I/Pl G Ck O ROB#¥ PC R OPl XS C #r-ercemmememommnanos +
000] LW Rz, O(R1) 0 1 2 3 4 6 7P20(P1) <=~ LWP2 PL - 0O 2 - - ----000R - 001 |LQ2) |
001] LW R4, 0(R3) 0 1 2 4 5 7 8 P4,0(P3) ~--- LWP4 P3 - O 2 - - ----001R4 - 001 |PC OPP EFADG|
002] ADD RS, R5, R2 012 6 6 7 8FP6P5P2 ---- ADDP6 P5 P2 - 2 6 - ----002R5 P5 001 |---- LWP2 1000 6|
003] ADD RS, R5, R4 0 1 2 7 7 8 9 P7,P6 P4 ---- ADDP7 P6 P4 - 7 7 - ----003R5 P6 001 |---- LWP4 3000 7|
004] MUL RS, R5, R5 1 2 3 8 8 P8, P7, P7 ---- ML P8 P7 P7 - 8 8 - 004) 004R5 P7 000 |---- LWP13 1004 10|
005] SW R5, O(R1) 1 2 3 5 6 ,PO(P1)<-P8  ---- SW- P8 PL 0O - 3 - 005 005- - 100 |---- LWP14 3004 11|
006] SW R5, O(R3) 12 3 6 7 ,PO(P3)<-P8  ---- SW- P8 P3 0 - 3 - 006) 006 - - 100 |022] LWP21 1008 .|
007] ADDI RI,RI,4 1 2 3 4 4 5  P9Pl4 .- ADDl P9 PL - 4 3 - - 007) 007 RL PL 00 1 |023] LWP22 3008 9
008] ADDI R3, R3,4 2 3 45 5 6 PLO,P3,4 <.~ ADDl PIOP3 - 4 4 - - 008) 008 R3 P3 0 0 1 H----erocmmrocmnmon- +
009] ADDI R7,R7,-1 2 3 45 5 6 PI2Pll, -1 ~--- ADDl P12 P11 - -1 4 - - 009) 009 R P11 00 1

010] BNE R7,RO,-11 2 3 46 6 7 ,P12,P0,-11  ---- BNE- P12 P0 -11 6 4 - 010) 010 - - 0 0 1 e-ercemmcmmoaonamon +
011] LW R2, O(R1) 3 4 5 7 810 P13, 0(P9) .- LWPI3P9 - O 5 - - 011) 000 R2 P2 001 |SQ3) |
012] LW R4, 0(R3) 3 4 5 8 911  Pl14,0(P10) .-~ LWPI4PIO- O 6 - - 012) 001 R4 P4 001 |PC OPPi EFAD |
013] ADD RS, R5, R2 3 4 5 P15, P8, P13 006) ADD P15 P8 P13 - 10 - 013) 002 R5 P8 00 0 |005] SWPO 1000 .|
014] ADD RS, R5, R4 3 4 5 P16, P15, P14  008) ADD P16 P15 P14 - .11 - 014) 003 R5 P15 0 0 0 |006] SWPO 3000 .|
015] MU RS, R5, R5 4 5 6 P17, P16, P16  002) ML P17 P16 P16 - - 015) 004 R5 P16 0 0 0 |016] SWPO 1004 .|
016] SW RS, O(R1) 4 5 6 910 L PO(P9)<-P17 ---- SW- PI7P9 0 - 6 - 016) 005 - - 10 0 Hrcercemceommomonmon +
017] SW R5, O(R3) 4 5 6  PO(P10)<-P17 007) SW- PL7PIOO - 6 - 017) 006 - - 100

018] ADDI RI,RI,4 4 5 6 7 7 8  P18,P9, 4 ---- ADDl PI8P9 - 4 6 - - 018) 007 RL P9 00 1

019] ADDI R3,R3,4 5 6 7 8 8 9  P19,P10,4 ---- ADDl PI9 PIO- 4 7 - - 019) 008 R3 P10 0O 1

020] ADDI R7,R7,-1 5 6 7 9 910  P20,P12, -1 <.~ ADDl P20 P12 - -1 7 - - 020) 009 RZ P12 00 1

021] BNE R7,RO,-11 5 6 7 9 910 ,P20,P0,-11  ---- BNE- P20PO -11 - 7 - 021) 010- - 001

022] LW Rz, O(RL) 6 7 81011 P21, 0( P18) <=~ LWP21 PI8- O 8 - - 022) 000R2 P13 000

023] LW R4, O(R3) 6 7 811 12 P22, 0( P19) <. LWP22P1I9- O 9 - - 023) 001 R4 P14 0 0 0O

024] ADD RS, R5, R2 6 7 8 P23, P17, P21  004) ADD P23 P17 P21 - .. - 024) 002R5 P17 000

025] ADD RS, R5, R4 6 7 8 P24, P23, P22  010) ADD P24 P23 P22 - . . - 025) 003 R5 P23 000

026] MU RS, R5, R5 78 9 P5, P24, P24 003) MIL P5 P24 P24 - . - 026) 004 R5 P24 000

027] SW R5, O(R1) 78 9  PO(P18)<-P5 005) SW- P5 P180 - 9 - 027) 005- - 100

028] SW RS, O(R3) 7 8 9 L PO(P19)<-P5 009) SW- P5 PI90 - 9 - 028) 006- - 100

029] ADDI R1,Rl,4 7 910 11 11 12 P6, P18, 4 ... ADDl P6 P18 - 4 10 - - 029) 007 RL P18 0 0 1

030] ADDI R3, R3,4 8

031] ADDI R7,R7,-1 8

032] BNE R7,RO,-11 8

------------------------------------------------- Press ENTER to continue (PC=12,|C=33, CK=12, CTOT=13, | PC=2. 54) . ..
@12 stall due to NO SLOTS when trying to nove instuction LWO012 fromstage Wto stage C

@12 stall due to NO SLOTS when trying to nove instuction ADD/013 fromstage P to stage |.

@12 stall due to NO SLOTS when trying to nove instuction ADD/ 014 fromstage P to stage |.

@12 stall due to NO SLOTS when trying to nove instuction MJL/015 fromstage P to stage |.

@12 stall due to SQ full

@12 stall due to no S-unit available

@12 stall due to NO SLOTS when trying to nove
@12 stall due to NO SLOTS when trying to nove
@12 stall due to NO SLOTS when trying to nove
@12 stall due to NO SLOTS when trying to nove
@12 stall due to SQ full

@12 stall due to no S-unit available

@12 stall due to NO SLOTS when trying to nove instuction SWO027 fromstage P to stage |.
@12 stall due to SQ full

@12 stall due to no S-unit available

@12 stall due to NO SLOTS when trying to nove instuction SWO028 fromstage P to stage |.
@12 stall due to Physical registers not available

@12 stall due to NO SLOTS when trying to nove instuction ADDI/030 fromstage F to stage D.

instuction SWO017 fromstage P to stage I.
instuction ADD/ 024 fromstage P to stage |.
instuction ADD/ 025 fromstage P to stage |.
instuction MJL/026 fromstage P to stage I.

PHYSICAL REGS: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Xk kK ok kK ok kK kK ok kK ok kK kKX Kk kK *

g: 0O0OOI1O0O0O0OO0OO0OOOODODOTI1ITU111000O0T111

vi: 00 00 00 00 00 OC 00 00 04 04 03 02 00 00 00 00 00 08 08 01 00 00 00 00
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REG FILE: Ri: 1 2 3 4 5 6 7 8

Pi: 6 21 19 22 5 - 20 -

Q: 0 0 0 1 1 0 0 0

Vi: 0000100C 00000000 00003008 00000000 00000000 00000000 00000001 00000000
STACES: F D P | X W C RENAMED STR | NSTRUCTI ON- W NDOW REORDER- BUFFER A ML S B F X
TOTAL SLOTS: 4 416 412 4 4 24 16 99 4 1 1 0 1 4 1
BUSY SLOTS: 3 0 7 1 2 1 024 7 26 0O 0 0 0O 0O 0 O
STALLS: 0 6 076 0 0 56 0 0 0 0 319 0 0 O
PC | NSTRUCTI ON F DP 1 X WCPi,P Pk Pl IW OPCDPi P PkI/PI G Ckd ROB# PC R OPi XS C H------mmnmnonoanann +
000] LW R2,0(R1) 0 1 2 3 4 6 7 P20(P1) LWP2 P1 - 0 2 - - ---- 000 R2 - 001 |LQ1) |
001] LW R4, 0(R3) 0 1 2 4 5 7 8 P4,0(P3) .-~ LWP4 P3 - O 2 - - ----001R4 - 001 |PC OPP EFAD G|
002] ADD R5,R5, R2 01 2 6 6 7 8 P6,P5 P2 ---- ADDP6 P5 P2 - 2 6 - ---- 002 R5 P5 001 |---- LWP2 1000 6|
003] ADD RS, R5, R4 o1 2 7 7 8 9 P7,P6, P4 ---- ADDP7 P6 P4 - 77 - ---- 003 R5 P6 001 |---- LWP4 3000 7|
004] MUL R5,R5, RS 1 2 3 8 813 P8, P7, P7 ---- MJL P8 P7 P7 - 8 8 - 004) 004 R P7 001 |---- LWP13 1004 10|
005] SW R5,0(R1L 1 2 3 5 613 , PO(P1) <- P8 SW - P8 P1 0 - 3 - 005) 005 - - 101 |---- LWP14 3004 11|
006] SW R5,0(R3 1 2 3 6 713 , PO(P3) <- P8 SW - P8 P3 0 - 3 - 006) 006 - - 101 |---- LWP21 1008 13|
007] ADDI R1,R1,4 1 2 3 4 4 5 P9, P1, 4 ---- ADDI P9 P1 - 4 3 - - 007) 007 R1 P1 0 0 1 |023] LWP22 3008 9|
008] ADDI R3, R3, 4 2 3 45 5 6 P10, P3, 4 ---- ADDI P10 P3 - 4 4 - - 008) 008 R P3 0 01 H+------mmmmnmmmnnnn +
009] ADDI R7,R7,-1 2 3 4 5 5 6 P12, P11, -1 ---- ADDI P12 P11 - -1 4 - - 009) 009 R7 P11 00 1
010] BNE R7,RO,-11 2 3 4 6 6 7 , P12, PO, -11 ---- BNE - P12 PO -11 6 4 - 010) 010 - - 001 +----cmmmmcmma +
011] LW R2,0(R1) 3 4 5 7 810 P13, 0( P9) LWP13 P9 - 0 5 - - 011) 00O R2 P2 001 [SQ3) |
012] LW R4, 0(R3) 3 4 5 8 911 P14, 0( P10) ----  LWP14 P10 - O 6 - - 012) 001 R4 P4 001 |PC OPP EFAD O]
013] ADD R5,R5, R2 3 4 51313 P15, P8, P13 006> ADD P15 P8 P13 - 13 10 - 013) 002 R5 P8 000 |---- SWPO 1000 13|
014] ADD R5,R5, R4 3 4 5 P16, P15, P14 008) ADD P16 P15 P14 - .11 - 014) 003 R5 P15 0 0 O |006] SWPO 3000 13|
015] ML R5,R5, RS 4 5 6 P17, P16, P16 002) MJL P17 P16 P16 - .- 015) 004 R5 P16 0 0 O |016] SWPO 1004 .|
016] SW R5, 0(R1) 4 5 6 910 ,PO(P9)<-P17  ---- SW - P17 P9 0 - 6 - 016) 005 - - 100 |017] SWPO 0000 .|
017] SW R5, 0(R3) 4 5 613 , PO(P10)<- P17 007> SW- P17 P10 O - 6 - 017) 006 - - 100 +-----mmmmmmmaao- +
018] ADDI R1,R1,4 4 5 6 7 7 8 P18, P9, 4 ---- ADDI P18 P9 - 4 6 - - 018) 007 RL P9 00 1
019] ADDI R3, R3, 4 5 6 7 8 8 9 P19, P10, 4 ---- ADDI P19 P10 - 4 7 - - 019) 008 R3 P10 0 0 1
020] ADDI R7,R7,-1 5 6 7 9 910 P20, P12, -1 ---- ADDI P20 P12 - -1 7 - - 020) 009 R7 P12 00 1
021] BNE R7,RO,-11 5 6 7 9 910 , P20, PO, - 11 ---- BNE - P20 PO -11 - 7 - 021) 010 - - 001
022] LW R2,0(R1) 6 7 810 11 13 P21, 0( P18) LW P21 P18 - 0 8 - - 022) 000 R2 P13 00 1
023] LW R4, 0(R3) 6 7 811 12 P22, 0( P19) LW P22 P19 - 0 9 - - 023) 001 R4 P14 000
024] ADD R5,R5, R2 6 7 8 P23, P17, P21 004) ADD P23 P17 P21 - .13 - 024) 002 R5 P17 00 O
025] ADD R5,R5, R4 6 7 8 P24, P23, P22 010) ADD P24 P23 P22 - R 025) 003 R5 P23 00 O
026] ML R5,R5 R5 7 8 9 P5, P24, P24 003) MJL P5 P24 P24 - A 026) 004 R5 P24 00 0
027] SW R5,0(R1) 7 8 9 ,PO(P18)<-P5  005) SW - P5 P18 0 -9 - 027) 005 - - 100
028] SW R5, 0(R3) 7 8 9 ,PO(P19)<-P5  009) SW - P5 P19 0 -9 - 028) 006 - - 100
029] ADDI R1,R1,4 7 910 11 11 12 P6, P18, 4 ---- ADDI P6 P18 - 4 10 - - 029) 007 Rl P18 00 1
030] ADDI R3,R3,4 8
031] ADDI R7,R7,-1 8
032] BNE R7,RO,-11 8
------------------------------------------------- Press ENTER to continue (PC=12,|C=33, CK=13, CTOT=14, | PC=2. 36) . . .
@13 stall due to NO SLOTS when trying to nove instuction ADDI/029 from stage Wto stage C
@13 stall due to NO SLOTS when trying to nove instuction ADD/ 014 fromstage P to stage |.
@13 stall due to NO SLOTS when trying to nove instuction MJ/015 fromstage P to stage |.
@13 stall due to NO SLOTS when trying to nove instuction ADD/ 024 from stage P to stage |.
@13 stall due to NO SLOTS when trying to nove instuction ADD/ 025 from stage P to stage I.
@13 stall due to NO SLOTS when trying to nove instuction MJL/026 fromstage P to stage |.
@13 stall due to no S-unit available
@13 stall due to NO SLOTS when trying to nove instuction SWO027 fromstage P to stage |.
@13 stall due to no S-unit available
@13 stall due to NO SLOTS when trying to nove instuction SWO028 fromstage P to stage |.
@13 stall due to Physical registers not avail able
@13 stall due to NO SLOTS when trying to nove instuction ADDI/030 fromstage F to stage D.
PHYSICAL REGS: 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Xk kK K x Kk x K x kK kK K x Kk K % Kk x % *

qi: 10001 010O0O0OO0OO0OO0OO0OO0OTI1I100O0TO0OTG0T11

vi: 00 00 00 00 00 OC 00 00 04 04 03 02 00 00 00 00 00 08 08 01 00 00 00 00
REG FILE: Ri: 1 2 3 4 5 6 7 8

Pi: 6 21 7 22 5 - 1 -

Q: 0 0 1 0 1 1
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Vi: 00001000 00000000 00003008 00000000 00000000 00000000 00000001 00000000
STAGES: F D P I X W C RENAMED STR I NSTRUCTI ON- W NDOW REORDER- BUFFER A ML S B F X
TOTAL SLOTS: 4 416 412 4 4 24 16 99 4 1 1 0 1 4 1
BUSY SLOTS: 0 3 5 1 1 1 024 5 22 0 0 0 O0OOT O
STALLS: 0 6 081 0 0 56 0 0 0 0 320 0 0 O
PC | NSTRUCTI ON F DP I X WCP,P Pk P IW OPCDPi Pj PkI/Pl G Ckd ROB#PC R OPi X SC +-----mcmmmmmaaes +
000] LW R2, O(RL) 0 1 2 3 4 6 7P20(P1) .-~ LWP2 PL - O 2 - - ----000R - 001 |LQO) |
001] LW R4, 0(R3) 0 1 2 4 5 7 8 P4,0(P3) LWP4 P3 - 0 2 - - ---- 001 R4 - 001 |PC OP Pi  EFAD G|
002] ADD RS5, R5, R2 0 1 2 6 6 7 8 P6P5P2 ---- ADDP6 P5 P2 - 2 6 - ---- 002R5 P5 001 |[|---- LWP2 1000 6|
003] ADD RS5,R5, R4 0 1 2 7 7 8 9 P7,P6 P4 ---- ADDP7 P6 P4 - 77 - ---- 003 R5 P6 001 |---- LWP4 3000 7|
004] ML R5,R5 R5 1 2 3 8 813 14 P8, P7,P7 ---- ML P8 P7 P7 - 8 8 - ---- 004 R5 P7 001 |---- LWP13 1004 10|
005] SW R5, O(RL) 1 2 3 5 613 14 ,PO(P1)<-P8 ----  SW- P8 PL O - 3 - ----005- - 101 |---- LWP14 3004 11]
006] SW R5, 0(R3) 1 2 3 6 713 14 ,PO(P3)<-P8 SW - P8 P3 0 - 3 - ---- 006 - - 101 |---- LWP21 1008 13|
007] ADDI R1,R1,4 1 2 3 4 4 514 P9,P1,4 ---- ADDI P9 P1 - 4 3 - - ---- 007 RL P1L 001 |---- LWP22 3008 14|
008] ADDI R3, R3,4 2 3 45 5 6 P10, P3, 4 ---- ADDI P10 P3 - 4 4 - - 008) 008 RB P3 00 1 +---------vmmmmnonn-- +
009] ADDI R7,R7,-1 2 3 4 5 5 6 P12, P11, -1 ---- ADDI P12 P11 - -1 4 - - 009) 009 R7 P11 00 1
010] BNE R7,RO,-11 2 3 4 6 6 7 , P12, PO, -11 ---- BNE - P12 PO -11 6 - 010) 010 - - 001 +----cmmmmmmmieam +
011] LW R2, O(RL) 3 4 5 7 810 P13, 0( P9) ----  LWPI3 P9 - O 5 - - 011) OOOR2 P2 001 |SQ3) |
012] LW R4, 0(R3) 3 4 5 8 911 P14, 0( P10) LW P14 P10 - 0 6 - - 012) 001 R4 P4 001 |PC OP Pi EFAD d|
013] ADD R5,R5, R2 3 4 51313 14 P15, P8, P13 ---- ADD P15 P8 P13 - 13 10 - 013) 002 R5 P8 001 |---- SWPO 1000 13|
014] ADD RS5, R5, R4 3 4 514 14 P16, P15, P14 008> ADD P16 P15 P14 - 14 11 - 014) 003 R5 PI5000 |[---- SWPO 3000 13|
015] MUL R5,R5, RS 4 5 6 P17, P16, P16 002) MJL P17 P16 P16 - .- 015) 004 R5 P16 0 0 O |016] SWPO 1004 .|
016] SW R5, 0(R1) 4 5 6 910 ,PO(P9)<-P17  ---- SW - P17 P9 0 - 6 - 016) 005 - - 100 |017] SWPO 3004 .|
017] SW R5, 0(R3) 4 5 613 14 ,PO(P10)<-P17 ---- SW- P17 P10 0 - 6 - 017) 006 - - 100 |027] SWPO 0000 .|
018] ADDI R1,R1,4 4 5 6 7 7 8 P18, P9, 4 ---- ADDI P18 P9 - 4 6 - - 018) 007 RL P9 0 0 1 H+------mmmmmmmmannn +
019] ADDI R3, R3,4 5 6 7 8 8 9 P19, P10, 4 ---- ADDI P19 P10 - 4 7 - - 019) 008 R3 P10 0 0 1
020] ADDI R7,R7,-1 5 6 7 9 910 P20, P12, -1 ---- ADDI P20 P12 - -1 7 - - 020) 009 R7 P12 00 1
021] BNE R7,RO,-11 5 6 7 9 910 , P20, PO, - 11 ---- BNE - P20 PO -11 - 7 - 021) 010 - - 001
022] LW R2,0(R1) 6 7 810 11 13 P21, 0( P18) LW P21 P18 - 0 8 - - 022) 000 R2 P13 001
023] LW R4, 0(R3) 6 7 811 12 14 P22, 0( P19) .-~ LWP22 P19 - O 9 - - 023) 001 R4 PI40O1
024] ADD R5,R5, R2 6 7 8 P23, P17, P21 004) ADD P23 P17 P21 - 13 - 024) 002 R5 P17 000
025] ADD RS, R5, R4 6 7 8 P24, P23, P22 010) ADD P24 P23 P22 - 14 - 025) 003 R5 P23 00O
026] MUL R5,R5, RS 7 8 9 P5, P24, P24 003) MJL P5 P24 P24 - .- 026) 004 R5 P24 000
027] SW R5, 0(R1) 7 8 9 14 ,PO(P18)<-P5 005> SW- P5 P18 0 -9 - 027) 005 - - 100
028] SW R5,0(R3) 7 8 9 ,PO(P19)<-P5  009) SW - P5 P19 0 -9 - 028) 006 - - 100
029] ADDI R1,R1,4 7 910 11 11 12 P6, P18, 4 ---- ADDI P6 P18 - 4 0 - - 029) 007 R1 P18 00 1
030] ADDI R3, R3, 4 8 14 P7, P19, 4
031] ADDI R7,R7,-1 8 14 P1, P20, -1
032] BNE R7,RO,-11 8 14 ,P1, PO, -11
------------------------------------------------- Press ENTER to continue (PC=12,|C=33, CK=14, CTOT=15, | PC=2. 20) . . .
@14 stall due to NO SLOTS when trying to nove instuction MJ/015 fromstage P to stage |.
@14 stall due to NO SLOTS when trying to nove instuction ADD/ 024 from stage P to stage |.
@14 stall due to NO SLOTS when trying to nove instuction ADD/ 025 from stage P to stage I.
@14 stall due to NO SLOTS when trying to nove instuction MJL/026 fromstage P to stage |.
@14 stall due to no S-unit available
@14 stall due to NO SLOTS when trying to nove instuction SWO028 fromstage P to stage |.
PHYSICAL REGS: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

* x ok x x kx % Xk kK K x Kk x %k x % %

qi: 11101010O0O01O0O0O0O0OO0OT11O0O0O0O0TG0OT11

vi: 00 00 00 00 00 OC 00 00 04 04 03 02 00 00 00 00 00 08 08 01 00 00 00 00
REG FILE: Ri: 1 2 3 4 5 6 7 8

Pi: 6 21 7 22 5 - 1 -

Q: 0 0 1 0 1 0 1 0

Vi: 00001000 00000000 00003000 00000000 00000000 00000000 00000003 00000000
STACES: F D P | X W C RENAMED STR | NSTRUCTI ON- W NDOW REORDER- BUFFER A ML S B F X
TOTAL SLOTS: 4 416 412 4 4 24 16 99 4 1 1 0 1 4 1
BUSY SLOTS: 0O 0 7 0 1 1 021 7 21 0O 0 0 00O 0O O
STALLS: 0 6 08 0 0 56 0 0 0 0 321 0 0 O
PC | NSTRUCTI ON F DP 1 X WCP,P Pk Pl IW OPCDPi P PkI/PI g Ckd ROB# PC R OPi XS C t------mmnmnonoanann +
000] LW R2,0(R1) 0 1 2 3 4 6 7 P20(P1) LWP2 P1 - 0 2 - - ---- 000 R2 - 001 |LQO) |
001] LW R4, 0(R3) 0 1 2 4 5 7 8 P4,0(P3) .-~ LWP4 P3 - O 2 - - ----001R4 - 001 |PC OPP EFAD G|
002] ADD R5,R5, R2 0 1 2 6 6 7 8 P6,P5 P2 ---- ADDP6 P5 P2 - 2 6 - ---- 002 R5 P5 001 |---- LWP2 1000 6|
003] ADD RS, R5, R4 o1 2 7 7 8 9 P7,P6, P4 ---- ADDP7 P6 P4 - 77 - ---- 003 R5 P6 001 |---- LWP4 3000 7|
004] MUL R5,R5, RS 1 2 3 8 813 14 P8,P7,P7 ---- MJL P8 P7 P7 - 8 8 - ---- 004 R5 P7 001 |---- LWP13 1004 10|
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005] SW R5,0(R1) 1 2 3 5 613 14 ,PO(P1)<-P8 SW - P8 P1L O - 3 - ---- 005 - - 101 LW P14 3004 11|
006] SW R5, 0(R3) 1 2 3 6 713 14 ,PO(P3)<-P8 ----  SW- P8 P3 0 - 3 - ----006- - 101 LW P21 1008 13|
007] ADDI R1,R1,4 1 2 3 4 4 514 P9,P1,4 ---- ADDI P9 P1 - 4 3 - - ---- 007 RL PL 001 LW P22 3008 14|
008] ADDI R3, R3,4 2 3 4 5 5 615 P10,P3,4 ---- ADDI P10 P3 - 4 4 - - ---- 008 RB P83 001 4-------mmmmmmnann- +
009] ADDI R7,R7,-1 2 3 4 5 5 615 P12,P11,-1 ---- ADDI P12 P11 - -1 4 - - ---- 009 R7 P11001
010] BNE R7,RO,-11 2 3 4 6 6 715 ,P12,P0,-11 ---- BNE - P12 PO -11 6 4 - ---- 010 - - 001 +----vomcmmomma +
011] LW R2,0(R1) 3 4 5 7 810 15 P13,0(P9) LWP13 P9 - 0 5 - - ---- 000 RR P2 001 [SQ3) |
012] LW R4, 0(R3) 3 4 5 8 911 P14, 0( P10) ----  LWP14 P10 - O 6 - - 012) 001 R4 P4 001 |PC OPP EFAD Q|
013] ADD R5,R5, R2 3 4 513 13 14 P15, P8, P13 ---- ADD P15 P8 P13 - 13 10 - 013) 002 R5 P8 001 |---- SWPO 1000 13|
014] ADD RS, R5, R4 3 4 514 14 15 P16, P15, P14 ---- ADD P16 P15 P14 - 14 11 - 014) 003 R5 P15 001 |---- SWPO 3000 13|
015] MUL R5,R5, RS 4 5 615 15 P17, P16, P16 002> MJL P17 P16 P16 - 15 15 - 015) 004 R5 P16 0 0 O |016] SWPO 1004 .|
016] SW R5, 0(R1) 4 5 6 910 ,PO(P9)<-P17  ---- SW - P17 P9 0 - 6 - 016) 005 - - 100 |017] SWPO 3004 .|
017] SW R5, 0(R3) 4 5 613 14 , PO(P10) <- P17 ---- SW - P17 P10 0 - 6 - 017) 006 - - 100 |027] SWPO 1008 .|
018] ADDI R1,R1,4 4 5 6 7 7 8 P18, P9, 4 ---- ADDI P18 P9 - 4 6 - - 018) 007 RL P9 0 0 1 +------mmmmmmmmann +
019] ADDI R3, R3, 4 5 6 7 8 8 9 P19, P10, 4 ---- ADDI P19 P10 - 4 7 - - 019) 008 R3 P10 0 0 1
020] ADDI R7,R7,-1 5 6 7 9 910 P20, P12, -1 ---- ADDI P20 P12 - -1 7 - - 020) 009 R7 P12 00 1
021] BNE R7,RO,-11 5 6 7 9 910 , P20, PO, - 11 ---- BNE - P20 PO -11 - 7 - 021) 010 - - 001
022] LW R2,0(R1) 6 7 810 11 13 P21, 0( P18) LW P21 P18 - 0 8 - - 022) 000 R2 P13 00 1
023] LW R4, 0(R3) 6 7 811 12 14 P22, 0( P19) LW P22 P19 - 0 9 - - 023) 001 R4 P14 001
024] ADD R5,R5, R2 6 7 8 P23, P17, P21 004) ADD P23 P17 P21 - 13 - 024) 002 R5 P17 00 O
025] ADD R5,R5, R4 6 7 8 P24, P23, P22 010) ADD P24 P23 P22 - 14 - 025) 003 R5 P23 00 O
026] MJL R5,R5, RS 7 8 9 P5, P24, P24 003) MJL P5 P24 P24 - - 026) 004 R5 P24 0 0O
027] SW R5,0(R1) 7 8 91415 ,PO(P18)<-P5  ---- SW - P5 P18 0 -9 - 027) 005 - - 100
028] SW R5, 0(R3) 7 8 9 ,PO(P19)<-P5  009) SW - P5 P19 0 -9 - 028) 006 - - 100
029] ADDI R1,R1,4 7 910 11 11 12 P6, P18, 4 ---- ADDI P6 P18 - 4 0 - - 029) 007 R1 P18 0 0 1
030] ADDI R3, R3, 4 8 14 15 P7, P19, 4 000) ADDI P7 P19 - 4 5 - - 030) 008 R3 P19 00 O
031] ADDI R7,R7,-1 8 14 15 P1, P20, -1 001) ADDI P1 P20 - -1 15 - - 031) 009 R7 P20 0 0 O
032] BNE R7,RO,-11 8 14 15 , P1, PO, -11 002) BNE - PL PO -11 - 15 - 032) 010 - - 000
------------------------------------------------- Press ENTER to continue (PC=12,|C=33, CK=15, CTOT=16, | PC=2. 06) . . .
@15 stall due to NO SLOTS when trying to nove instuction ADD/ 024 fromstage P to stage |.
@15 stall due to NO SLOTS when trying to nove instuction ADD/ 025 from stage P to stage |.
@15 stall due to NO SLOTS when trying to nove instuction MJ/026 fromstage P to stage |.
@15 stall due to SQ full
@15 stall due to no S-unit available
@15 stall due to NO SLOTS when trying to nove instuction SWO028 fromstage P to stage |.
PHYSICAL REGS: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
* * ko * % * % o x ok x %k ok x % ko

qi: 11111011001 0O0O0T1O0T1O0O0O0TUO0TU0T11

vi: 00 00 00 00 00 OC OC 00 04 04 03 02 00 00 00 00 00 08 08 01 00 00 00 00
REG FILE: Ri: 1 2 3 4 5 6 7 8

Pi: 6 21 7 22 5 - 1 -

Q: 0 0 1 0 1 0 1 0

Vi: 00001000 00000000 00003000 00000000 00000000 00000000 00000003 00000000
STAGES: F D P I X W C RENAMED STR | NSTRUCTI ON- W NDOW REORDER- BUFFER A ML S B F X
TOTAL SLOTS: 4 416 412 4 4 24 16 99 4 1 1 0 1 4 1
BUSY SLOTS: 0O 0 4 0 4 0 018 4 18 0O 0 0 0O 0O 0 O
STALLS: 0O 6 089 0 O 56 0 0 0 0 322 0 0 O
PC | NSTRUCTI ON F DP 1 X WCPi,P Pk Pl IW OPCDPi P PkI/PI G Ckd ROB# PC R OPi XS C t------mmnmnononnann +
000] LW R2,0(R1) 0 1 2 3 4 6 7 P20(P1) LWP2 P1 - 0 2 - - ---- 000 R2 - 001 |LQYO) |
001] LW R4, 0(R3) 0 1 2 4 5 7 8 P4,0(P3) LWP4 P3 - 0 2 - - ---- 001 R4 - 001 |PC OPP EFAD G|
002] ADD R5,R5, R2 0O 1 2 6 6 7 8P6,P5P2 ---- ADDP6 P5 P2 - 2 6 - ---- 002R5 P5 001 |---- LWP2 1000 6|
003] ADD R5,R5, R4 o1 2 7 7 8 9 P7,P6,P4 ---- ADD P7 P6 P4 7 7 - ---- 008R5 P6 001 |---- LWP4 3000 7|
004] MU R5,R5, RS 1 2 3 8 813 14 P8, P7,P7 ---- ML P8 P7 P7 - 8 8 - ---- 004 R5 P7T 001 |---- LWP13 1004 10|
005] SW R5, 0(R1) 1 2 3 5 613 14 ,PO(P1)<-P8 SW - P8 P1 0 - 3 - ---- 005 - - 101 |---- LWP14 3004 11|
006] SW R5, 0(R3) 1 2 3 6 713 14 ,PO(P3)<-P8 SW - P8 P3 0 - 3 - ---- 006 - - 101 |---- LWP21 1008 13|
007] ADDI R1,R1,4 1 2 3 4 4 514 P9,P1,4 ---- ADDI P9 P1 - 4 3 - - ---- 007 RL PL 001 |---- LWP22 3008 14|
008] ADDI R3, R3, 4 2 3 4 5 5 615 P10,P3,4 ---- ADDI P10 P3 - 4 4 - - ---- 008 RB P3 001 +-----mmmmmmmmmann +
009] ADDI R7,R7,-1 2 3 4 5 5 615 P12,P11,-1 ---- ADDI P12 P11 - -1 4 - - ---- 009 R7 P11 001
010] BNE R7,RO,-11 2 3 4 6 6 715 ,P12,P0O,-11 ----  BNE - P12 PO -11 6 - ---- 010 - - 001 +----mmmmmmmeaaaaa +
011] LW R2,0(R1) 3 4 5 7 810 15 P13,0(P9) LWP13 P9 - 0 5 - - ---- 000 R2 P2 001 [SQ3) |
012] LW R4, 0(R3) 3 4 5 8 9 11 16 P14, 0(P10) LW P14 P10 - 0 6 - - ---- 001 R4 P4 001 |PC OPP EFADO]|
013] ADD R5,R5, R2 3 4 5 13 13 14 16 P15, P8, P13 ---- ADD P15 P8 P13 - 13 10 - ---- 002R5 P8 001 |---- SWPO 1000 13|
014] ADD R5,R5, R4 3 4 5 14 14 15 16 P16, P15, P14 ---- ADD P16 P15 P14 - 14 11 - ---- 003 R5 PI5001 |---- SWPO 3000 13|
015] ML R5,R5,R5 4 5 6 15 15 P17, P16, P16 ----  MJL P17 P16 P16 - 15 15 - 015) 004 R5 P16 0 0 O |016] SWPO 1004 .|
016] SW R5,0(R1) 4 5 6 910 ,PO(P9)<-P17  ---- SW - P17 P9 0 - 6 - 016) 005 - - 100 |017] SWPO 3004 .|
017] SW R5, 0(R3) 4 5 613 14 , PO(P10)<-P17 ---- SW - P17 P10 O - 6 - 017) 006 - - 100 |027] SWPO 1008 .|
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018] ADDI R1,R1,4 4 5 6 7 7 8 P18, P9, 4 ---- ADDI P18 P9 - 4 6 - - 018) 007 RL P9 00 1 +---------mmmmmmnn +
019] ADDI R3, R3, 4 5 6 7 8 8 9 P19, P10, 4 ---- ADDI P19 P10 - 4 7 - - 019) 008 R3 P10 0 0 1
020] ADDI R7,R7,-1 5 6 7 9 910 P20, P12, -1 ---- ADDI P20 P12 - -1 7 - - 020) 009 R7 P12 00 1
021] BNE R7,RO,-11 5 6 7 9 910 , P20, PO, - 11 ---- BNE - P20 PO -11 - 7 - 021) 010 - - 001
022] LW R2,0(R1) 6 7 810 11 13 P21, 0( P18) LW P21 P18 - 0 8 - - 022) 000 R2 P13 00 1
023] LW R4, 0(R3) 6 7 81112 14 P22, 0( P19) LW P22 P19 - 0 9 - - 023) 001 R4 P14 00 1
024] ADD R5,R5, R2 6 7 8 P23, P17, P21 004) ADD P23 P17 P21 - 13 - 024) 002 R5 P17 00 O
025] ADD R5,R5, R4 6 7 8 P24, P23, P22 010) ADD P24 P23 P22 - 14 - 025) 003 R5 P23 00 O
026] ML R5,R5 R5 7 8 9 P5, P24, P24 003) MJL P5 P24 P24 - A 026) 004 R5 P24 00 0
027] SW R5, 0(R1) 7 8 914 15 ,PO(P18)<-P5 ---- SW- P5 P18 0 - 9 - 027) 005- - 100
028] SW R5, 0(R3) 7 8 9 ,PO(P19)<-P5  009) SW - P5 P19 0 -9 - 028) 006 - - 100
029] ADDI R1,R1,4 7 910 11 11 12 P6, P18, 4 ---- ADDI P6 P18 - 4 10 - - 029) 007 Rl P18 00 1
030] ADDI R3, R3, 4 8 14 15 16 16 P7, P19, 4 000> ADDI P7 P19 - 4 5 - - 030) 008 R3 P19 00 O
031] ADDI R7,R7,-1 8 14 15 16 16 P1, P20, -1 001> ADDI P1 P20 - -1 15 - - 031) 009 R7 P20 0 0 O
032] BNE R7,RO,-11 8 14 15 16 16 , P1, PO, -11 002> BNE - P1 PO -11 - 15 - 032) 010 - - 000
------------------------------------------------- Press ENTER to continue (PC=12,|C=33, CK=16, CTOT=17, | PC=1. 94). ..
@16 stall due to NO SLOTS when trying to nove instuction ADD/ 024 fromstage P to stage |.
@16 stall due to NO SLOTS when trying to nove instuction ADD/ 025 fromstage P to stage |.
@16 stall due to NO SLOTS when trying to nove instuction MJ/026 fromstage P to stage |.
@16 stall due to SQ full
@16 stall due to no S-unit available
@16 stall due to NO SLOTS when trying to nove instuction SW028 fromstage P to stage I.
PHYSICAL REGS: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

qi: 011110O010O01O0WO0O0T1O0D1O0O0O0O0O0T1TI1

vi: 00 00 00 00 00 OC OC 00 04 04 03 02 00 00 00 00 00 08 08 01 00 00 00 00
REG FILE: Ri: 1 2 3 4 5 6 7 8

Pi: 6 21 7 22 5 - 1 -

Q: 0 0 0 0 1 0 0 0

Vi: 00001000 00000000 0000300C 00000000 00000000 00000000 00000000 00000000
STAGES: F D P I X W C RENAMED STR | NSTRUCTI ON- W NDOW REORDER- BUFFER A ML S B F X
TOTAL SLOTS: 4 416 412 4 4 24 16 99 4 1 1 0 1 41
BUSY SLOTS: 0 0 4 0 1 1 018 4 18 0 00 0O O OTP O
STALLS: 0O 6 093 0 0O 66 0 0 0 0 323 0 0 O
PC | NSTRUCTI ON F DP I X WCP,P Pk P IW OPCDPi P PkI/PI g CkdC ROB# PC R OPi X S C H------mmmmmanaaaon +
000] LW R2,0(R1) 0 1 2 3 4 6 7 P20(P1) LWP2 P1 - 0 2 - - ---- 000 R2 - 001 |
001] LW R4, 0(R3) 0 1 2 4 5 7 8 P4,0(P3) LWP4 P3 - 0 2 - - ---- 001 R4 - 001 EFAD G |
002] ADD RS5,R5, R2 0 1 2 6 6 7 8 P6P5P2 ---- ADDP6 P5 P2 - 2 6 - ---- 002 R5 P5 001 1000 6|
003] ADD R5,R5, R4 0O 1 2 7 7 8 9 P7,P6,P4 ---- ADDP7 P6 P4 - 7 7 - ---- 003 R5 P6 001 3000 7|
004] ML R5,R5 R5 1 2 3 8 8 13 14 P8, P7,P7 ---- ML P8 P7 P7 - 8 8 - ---- 004 R5 P7 001 1004 10|
005] SW R5, 0(R1) 1 2 3 5 613 14 ,PO(P1)<-P8 SW - P8 P1 0 - 3 - ---- 005 - - 101 3004 11|
006] SW R5, 0(R3) 1 2 3 6 713 14 ,PO(P3)<-P8 SW - P8 P3 0 - 3 - ---- 006 - - 101 1008 13|
007] ADDI R1,R1,4 1 2 3 4 4 514 P9 P14 ---- ADDI P9 P1 - 4 3 - - ---- 007 RL P1 001 3008 14|
008] ADDI R3, R3,4 2 3 4 5 5 615 P10,P3,4 ---- ADDI P10 P3 - 4 4 - - ---- 008 RB P3 001 +--------mmmmmmmann +
009] ADDI R7,R7,-1 2 3 4 5 5 615 P12,P11,-1 ---- ADDI P12 P11 - -1 4 - - ---- 009 R7 P11 001
010] BNE R7,RO,-11 2 3 4 6 6 715 ,P12,P0O,-11 ---- BNE - P12 PO -11 6 - ---- 010 - - 001 +----mmmmmmmaaaaanas +
011] LW R2,0(R1) 3 4 5 7 810 15 P13,0(P9) LWP13 P9 - 0 5 - - ---- 000 R2 P2 001 [SQ3) |
012] LW R4, 0(R3) 3 4 5 8 9 11 16 P14, 0(P10) LW P14 P10 - 0 6 - - ---- 001 R4 P4 001 |PC OPP EFADO]|
013] ADD R5,R5, R2 3 4 513 13 14 16 P15, P8, P13 ---- ADD P15 P8 P13 - 13 10 - ---- 002 R5 P8 001 |---- SWPO 1000 13|
014] ADD R5,R5, R4 3 4 5 14 14 15 16 P16, P15, P14 ---- ADD P16 P15 P14 - 14 11 - ---- 003 R5 PI5001 |---- SWPO 3000 13|
015] ML R5,R5,R5 4 5 615 15 P17, P16, P16 ---- MJL P17 P16 P16 - 15 15 - 015) 004 R5 P16 0 0 O |016] SWPO 1004 .|
016] SW R5,0(R1) 4 5 6 910 , PO(P9) <- P17 SW - P17 P9 0 - 6 - 016) 005 - - 100 |017] SWPO 3004 .|
017] SW R5, 0(R3) 4 5 613 14 , PO(P10)<-P17 ---- SW - P17 P10 O - 6 - 017) 006 - - 100 |027] SWPO 1008 .|
018] ADDI R1,R1,4 4 5 6 7 7 8 P18, P9, 4 ---- ADDI P18 P9 - 4 6 - - 018) 007 RL P9 00 1 4-------vmmvmmmmnon-- +
019] ADDI R3,R3,4 5 6 7 8 8 9 P19, P10, 4 ---- ADDI P19 P10 - 4 7 - - 019) 008 R3 P10 0 0 1
020] ADDI R7,R7,-1 5 6 7 9 910 P20, P12, -1 ---- ADDI P20 P12 - -1 7 - - 020) 009 R7 P12 001
021] BNE R7,RO,-11 5 6 7 9 910 , P20, PO, - 11 ----  BNE - P20 PO -11 - 7 - 021) 010 - - 001
022] LW R2,0(R1) 6 7 8 10 11 13 P21, 0( P18) LW P21 P18 - 0 8 - - 022) 000 R2 P13 00 1
023] LW R4, 0(R3) 6 7 811 12 14 P22, 0( P19) LW P22 P19 - 0 9 - - 023) 001 R4 P14 001
024] ADD RS5, R5, R2 6 7 8 P23, P17, P21 004) ADD P23 P17 P21 - 13 - 024) 002 R5 P17 00 0
025] ADD R5, R5, R4 6 7 8 P24, P23, P22 010) ADD P24 P23 P22 - 14 - 025) 003 R5 P23 000
026] MJL R5,R5, RS 7 8 9 P5, P24, P24 003) MJL P5 P24 P24 - .- 026) 004 R5 P24 000
027] SW R5, O(RL) 7 8 914 15 ,PO(P18)<-P5 ---- SW- P5 P18 0 - 9 - 027) 005- - 100
028] SW R5, 0(R3) 7 8 9 ,PO(P19)<-P5 009) SW- P5 P19 0 - 9 - 028 006- - 100
029] ADDI R1,R1,4 7 910 11 11 12 P6, P18, 4 ---- ADDI P6 P18 - 4 0 - - 029) 007 R1 P18 00 1
030] ADDI R3, R3,4 8 14 15 16 16 17 P7, P19, 4 ---- ADDI P7 P19 - 4 15 - - 030) 008 R3 P19 0 0 1
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031] ADDI R7,R7,-1 8 14 15 16 16 17 P1, P20, -1 ---- ADDI P1 P20 - -1 15 - - 031) 009 R7 P20 0 0 1
032] BNE R7,RO,-11 8 14 15 16 16 17 , P1, PO, -11 ---- BNE - P1 PO -11 - 15 - 032) 010 - - 001
------------------------------------------------- Press ENTER to continue (PC=12,1C=33, CK=17, CTOT=18, | PC=1. 83) . . .
@17 stall due to NO SLOTS when trying to nove instuction ADD/ 014 from stage Wto stage C.
@17 stall due to NO SLOTS when trying to nove instuction ADD/ 024 fromstage P to stage |.
@17 stall due to NO SLOTS when trying to nove instuction ADD/ 025 fromstage P to stage |.
@17 stall due to NO SLOTS when trying to nove instuction MJ/026 fromstage P to stage |.
@17 stall due to SQ full
@17 stall due to no S-unit available
@17 stall due to NO SLOTS when trying to nove instuction SWO028 fromstage P to stage |.
PHYSICAL REGS: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

qi: 01 1 1 1 001 0 O 0 001 01 0 O0O0O0O0T1TI1

vi: 00 00 00 00 00 OC OC 00 04 04 03 02 00 00 00 00 00 08 08 01 00 00 00 00
REG FILE: Ri: 1 2 3 4 5 6 7 8

Pi: 6 21 7 22 5 - 1 -

Q: 0 0 0 0 1 0 0 0

Vi: 00001000 00000000 0000300C 00000000 00000000 00000000 00000000 00000000
STAGES: F D P I X W C RENAMED STR | NSTRUCTI ON- W NDOW REORDER- BUFFER A ML S B F X
TOTAL SLOTS: 4 416 412 4 4 24 16 99 4 1 1 0 1 41
BUSY SLOTS: 0 0 4 0 1 1 018 4 18 0 0 0 0O O0OOTP O
STALLS: 0O 6 097 0 0 76 0 0 0O 0 324 0 0 O
PC | NSTRUCTI ON F DP I X WCP,P Pk P IW OPCDPi P PkI/PI g Ckd ROB# PC R OPi X S C H------nmmmmanaaon +
000] LW R2,0(R1) 0 1 2 3 4 6 7 P20(P1) LWP2 P1 - 0 2 - - ---- 000 R2 - 001 |
001] LW R4, 0(R3) 0 1 2 4 5 7 8 P4,0(P3) LWP4 P3 - 0 2 - - ---- 001 R4 - 001 EFAD G |
002] ADD RS5,R5, R2 0 1 2 6 6 7 8 P6P5P2 ---- ADDP6 P5 P2 - 2 6 - ---- 002 R5 P5 001 1000 6|
003] ADD R5,R5, R4 0O 1 2 7 7 8 9 P7,P6,P4 ---- ADDP7 P6 P4 - 7 7 - ---- 003 R5 P6 001 3000 7|
004] ML R5,R5 R5 1 2 3 8 8 13 14 P8, P7,P7 ---- ML P8 P7 P7 - 8 8 - ---- 004 R5 P7 001 1004 10|
005] SW R5, 0(R1) 1 2 3 5 613 14 ,PO(P1)<-P8 SW - P8 P1 0 - 3 - ---- 005 - - 101 3004 11|
006] SW R5, 0(R3) 1 2 3 6 713 14 ,PO(P3)<-P8 SW - P8 P3 0 - 3 - ---- 006 - - 101 1008 13|
007] ADDI R1,R1,4 1 2 3 4 4 514 P9 P14 ---- ADDI P9 P1 - 4 3 - - ---- 007 RL P1 001 3008 14|
008] ADDI R3, R3,4 2 3 4 5 5 615 P10,P3,4 ---- ADDI P10 P3 - 4 4 - - ---- 008 RB P3 001 +--------mmmmmmmann +
009] ADDI R7,R7,-1 2 3 4 5 5 615 P12,P11,-1 ---- ADDI P12 P11 - -1 4 - - ---- 009 R7 P11 001
010] BNE R7,RO,-11 2 3 4 6 6 715 ,P12,P0O,-11 ---- BNE - P12 PO -11 6 - ---- 010 - - 001 +----mmmmmmmaaaaanas +
011] LW R2,0(R1) 3 4 5 7 810 15 P13,0(P9) LWP13 P9 - 0 5 - - ---- 000 R2 P2 001 [SQ3) |
012] LW R4, 0(R3) 3 4 5 8 9 11 16 P14, 0(P10) LW P14 P10 - 0 6 - - ---- 001 R4 P4 001 |PC OPP EFADO]|
013] ADD R5,R5, R2 3 4 513 13 14 16 P15, P8, P13 ---- ADD P15 P8 P13 - 13 10 - ---- 002 R5 P8 001 |---- SWPO 1000 13|
014] ADD R5,R5, R4 3 4 5 14 14 15 16 P16, P15, P14 ---- ADD P16 P15 P14 - 14 11 - ---- 003 R5 PI5001 |---- SWPO 3000 13|
015] ML R5,R5,R5 4 5 615 15 P17, P16, P16 ----  MJL P17 P16 P16 - 15 15 - 015) 004 R5 P16 0 0 O |016] SWPO 1004 .|
016] SW R5,0(R1) 4 5 6 910 , PO(P9) <- P17 SW - P17 P9 0 - 6 - 016) 005 - - 100 |017] SWPO 3004 .|
017] SW R5, 0(R3) 4 5 613 14 , PO(P10)<-P17 ---- SW - P17 P10 0 - 6 - 017) 006 - - 100 |027] SWPO 1008 .|
018] ADDI R1,R1,4 4 5 6 7 7 8 P18, P9, 4 ---- ADDI P18 P9 - 4 6 - - 018) 007 RL P9 00 1 4-------vmmvmmmmnon-- +
019] ADDI R3,R3,4 5 6 7 8 8 9 P19, P10, 4 ---- ADDI P19 P10 - 4 7 - - 019) 008 R3 P10 0 0 1
020] ADDI R7,R7,-1 5 6 7 9 910 P20, P12, -1 ---- ADDI P20 P12 - -1 7 - - 020) 009 R7 P12 001
021] BNE R7,RO,-11 5 6 7 9 910 , P20, PO, - 11 ----  BNE - P20 PO -11 - 7 - 021) 010 - - 001
022] LW R2,0(R1) 6 7 8 10 11 13 P21, 0( P18) LW P21 P18 - 0 8 - - 022) 000 R2 P13 00 1
023] LW R4, 0(R3) 6 7 811 12 14 P22, 0( P19) LW P22 P19 - 0 9 - - 023) 001 R4 P14 001
024] ADD RS5, R5, R2 6 7 8 P23, P17, P21 004) ADD P23 P17 P21 - 13 - 024) 002 R5 P17 00 0
025] ADD R5, R5, R4 6 7 8 P24, P23, P22 010) ADD P24 P23 P22 - 14 - 025) 003 R5 P23 000
026] MJL R5,R5, RS 7 8 9 P5, P24, P24 003) MJL P5 P24 P24 - .- 026) 004 R5 P24 000
027] SW R5, O(RL) 7 8 914 15 ,PO(P18)<-P5 ---- SW- P5 P18 0 - 9 - 027) 005- - 100
028] SW R5, 0(R3) 7 8 9 ,PO(P19)<-P5 009) SW- P5 P19 0 - 9 - 028 006- - 100
029] ADDI R1,R1,4 7 910 11 11 12 P6, P18, 4 ---- ADDI P6 P18 - 4 0 - - 029) 007 R1 P18 0 0 1
030] ADDI R3, R3,4 8 14 15 16 16 17 P7, P19, 4 ---- ADDI P7 P19 - 4 15 - - 030) 008 R3 P19 0 0 1
031] ADDI R7,R7,-1 8 14 15 16 16 17 P1, P20, -1 ---- ADDI P1 P20 - -1 15 - - 031) 009 R7 P20 00 1
032] BNE R7,RO,-11 8 14 15 16 16 17 , P1, PO, -11 ---- BNE - PL PO -11 - 15 - 032) 010 - - 001
------------------------------------------------- Press ENTER to continue (PC=12,|C=33, CK=18, CTOT=19, | PC=1. 74) . ..
@18 stall due to NO SLOTS when trying to nove instuction BNE/ 032 fromstage Wto stage C.
@18 stall due to NO SLOTS when trying to nove instuction ADD/024 fromstage P to stage |.
@18 stall due to NO SLOTS when trying to nove instuction ADD/ 025 fromstage P to stage |.
@18 stall due to NO SLOTS when trying to nove instuction MJL/026 fromstage P to stage |.
@18 stall due to SQ full
@18 stall due to no S-unit available
@18 stall due to NO SLOTS when trying to nove instuction SWO028 fromstage P to stage |.
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PHYSICAL REGS: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

qi: 011110O010O01O0WO0O0OT1O0D1O0O0O0O0O0T1TI1

vi: 00 00 00 00 00 OC OC 00 04 04 03 02 00 00 00 00 00 08 08 01 00 00 00 00
REG FILE: Ri: 1 2 3 4 5 6 7 8

Pi: 6 21 7 22 5 - 1 -

Q: 0 0 0 0 1 0 0 0

Vi: 00001000 00000000 0000300C 00000000 00000000 00000000 00000000 00000000
STAGES: F D P I X W C RENAMED STR | NSTRUCTI ON- W NDOW REORDER- BUFFER A ML S B F X
TOTAL SLOTS: 4 416 412 4 4 24 16 99 4 1 1 0 1 4 1
BUSY SLOTS: 0 0 4 0 1 1 018 4 18 0 0 0 0O OOTP O
STALLS: 0O 6 0101 0 O 86 0 0 0 0 325 0 0 O
PC | NSTRUCTI ON F DP I X WCP,P Pk P IW OPCDPi P PkI/PI g CkdC ROB# PC R OPi X S C H------mmmmmanmnnon +
000] LW R2,0(R1) 0 1 2 3 4 6 7 P20(P1) LWP2 P1 - 0 2 - - ---- 000 R2 - 001 |
001] LW R4, 0(R3) 0 1 2 4 5 7 8 P4,0(P3) LWP4 P3 - 0 2 - - ---- 001 R4 - 001 EFAD G |
002] ADD RS5,R5, R2 0 1 2 6 6 7 8 P6P5P2 ---- ADDP6 P5 P2 - 2 6 - ---- 002 R5 P5 001 1000 6|
003] ADD R5,R5, R4 0O 1 2 7 7 8 9 P7,P6,P4 ---- ADD P7 P6 P4 7 7 - ---- 003 R5 P6 001 3000 7|
004] ML R5,R5 R5 1 2 3 8 8 13 14 P8, P7,P7 ---- ML P8 P7 P7 - 8 8 - ---- 004 R5 P7 001 1004 10|
005] SW R5,0(R1) 1 2 3 5 613 14 ,PO(P1)<-P8 SW - P8 P1 0 - 3 - ---- 005 - - 101 3004 11|
006] SW R5, 0(R3) 1 2 3 6 713 14 ,PO(P3)<-P8 SW - P8 P3 0 - 3 - ---- 006 - - 101 1008 13|
007] ADDI R1,R1,4 1 2 3 4 4 514 P9 P14 ---- ADDI P9 P1 - 4 3 - - ---- 007 RL P1 001 3008 14|
008] ADDI R3, R3,4 2 3 4 5 5 615 P10,P3,4 ---- ADDI P10 P3 - 4 4 - - ---- 008 RB P3 001 +--------mmmmmmmann +
009] ADDI R7,R7,-1 2 3 4 5 5 615 P12,P11,-1 ---- ADDI P12 P11 - -1 4 - - ---- 009 R7 P11 001
010] BNE R7,RO,-11 2 3 4 6 6 715 ,P12,P0O,-11 ---- BNE - P12 PO -11 6 - ---- 010 - - 001 +----mmmmmmmaaaaanas +
011] LW R2,0(R1) 3 4 5 7 810 15 P13,0(P9) LWP13 P9 - 0 5 - - ---- 000 R2 P2 001 [SQ3) |
012] LW R4, 0(R3) 3 4 5 8 9 11 16 P14, 0(P10) LW P14 P10 - 0 6 - - ---- 001 R4 P4 001 |PC OPP EFADO|
013] ADD R5,R5, R2 3 4 513 13 14 16 P15, P8, P13 ---- ADD P15 P8 P13 - 13 10 - ---- 002 R5 P8 001 |---- SWPO 1000 13|
014] ADD R5,R5, R4 3 4 5 14 14 15 16 P16, P15, P14 ---- ADD P16 P15 P14 - 14 11 - ---- 003 R5 PI5001 |---- SWPO 3000 13|
015] ML R5,R5,R5 4 5 615 15 P17, P16, P16 ----  MJL P17 P16 P16 - 15 15 - 015) 004 R5 P16 0 0 O |016] SWPO 1004 .|
016] SW R5,0(R1) 4 5 6 910 , PO(P9) <- P17 SW - P17 P9 0 - 6 - 016) 005 - - 100 |017] SWPO 3004 .|
017] SW R5, 0(R3) 4 5 613 14 , PO(P10)<-P17 ---- SW - P17 P10 O - 6 - 017) 006 - - 100 |027] SWPO 1008 .|
018] ADDI R1,R1,4 4 5 6 7 7 8 P18, P9, 4 ---- ADDI P18 P9 - 4 6 - - 018) 007 RL P9 00 1 4-------vmmvmmmmnon-- +
019] ADDI R3, R3,4 5 6 7 8 8 9 P19, P10, 4 ---- ADDI P19 P10 - 4 7 - - 019) 008 R3 P10 0 0 1
020] ADDI R7,R7,-1 5 6 7 9 910 P20, P12, -1 ---- ADDI P20 P12 - -1 7 - - 020) 009 R7 P12 001
021] BNE R7,RO,-11 5 6 7 9 910 , P20, PO, - 11 ---- BNE - P20 PO -11 - 7 - 021) 010 - - 001
022] LW R2,0(R1) 6 7 8 10 11 13 P21, 0( P18) LW P21 P18 - 0 8 - - 022) 000 R2 P13 00 1
023] LW R4, 0(R3) 6 7 811 12 14 P22, 0( P19) LW P22 P19 - 0 9 - - 023) 001 R4 P14 001
024] ADD RS5, R5, R2 6 7 8 P23, P17, P21 004) ADD P23 P17 P21 - 13 - 024) 002 R5 P17 00 0
025] ADD R5, R5, R4 6 7 8 P24, P23, P22 010) ADD P24 P23 P22 - 14 - 025) 003 R5 P23 000
026] MJL R5,R5, RS 7 8 9 P5, P24, P24 003) MJL P5 P24 P24 - .- 026) 004 R5 P24 000
027] SW R5, O(RL) 7 8 914 15 ,PO(P18)<-P5 ---- SW- P5 P18 0 - 9 - 027) 005- - 100
028] SW R5, 0(R3) 7 8 9 ,PO(P19)<-P5 009) SW- P5 P19 0 - 9 - 028 006- - 100
029] ADDI R1,R1,4 7 910 11 11 12 P6, P18, 4 ---- ADDI P6 P18 - 4 0 - - 029) 007 Rl P18 0 0 1
030] ADDI R3,R3,4 8 14 15 16 16 17 P7, P19, 4 ---- ADDI P7 P19 - 4 15 - - 030) 008 R3 P19 0 0 1
031] ADDI R7,R7,-1 8 14 15 16 16 17 P1, P20, -1 ---- ADDI P1 P20 - -1 15 - - 031) 009 R7 P20 0 0 1
032] BNE R7,RO,-11 8 14 15 16 16 17 , P1, PO, -11 ---- BNE - PL PO -11 - 15 - 032) 010 - - 001
------------------------------------------------- Press ENTER to continue (PC=12,|C=33, CK=19, CTOT=20, | PC=1. 65) . . .
@19 stall due to NO SLOTS when trying to nove instuction BNE/ 032 fromstage Wto stage C.
@19 stall due to NO SLOTS when trying to nove instuction ADD/024 fromstage P to stage |.
@19 stall due to NO SLOTS when trying to nove instuction ADD/ 025 fromstage P to stage |.
@19 stall due to NO SLOTS when trying to nove instuction MJL/026 fromstage P to stage |.
@19 stall due to SQ full
@19 stall due to no S-unit available
@19 stall due to NO SLOTS when trying to nove instuction SWO028 fromstage P to stage |.
PHYSICAL REGS: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

* * ko * % * % o x k% ok x %k

qi: 01111001001 0O0O01O0O0O0O0O0OUO0TUO0T?11

vi: 00 00 00 00 00 OC OC 00 04 04 03 02 00 00 00 00 00 08 08 01 00 00 00 00
REG FILE: Ri: 1 2 3 4 5 6 7 8

Pi: 6 21 7 22 5 - 1 -

Q: 0 0 0 0 1 0 0 0

Vi: 00001000 00000000 0000300C 00000000 00000000 00000000 00000000 00000000
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STACES: F D P | X W C RENAMED STR | NSTRUCTI ON- W NDOW REORDER- BUFFER A ML S B F X
TOTAL SLOTS: 4 416 412 4 4 24 16 99 4 1 1 0 1 4 1
BUSY SLOTS: 0O 0 2 1 1 1 018 2 18 0O 0 0 0O 0O 0 O
STALLS: 0O 6 01083 0 0 96 0 0 0 0 325 0 0 O
PC | NSTRUCTI ON F D P I X WCP,P Pk P IW OPCDPi P PkI/PI g CkdC ROB# PC R OPi X S C H-------mommmnmaaon +
000] LW Rz, O(R1) 0 1 2 3 4 6 7 P20(P1) ---- LWP2 PL - O 2 - - ----000R - 001 |
001] LW R4, 0(R3) 0 1 2 4 5 7 8 P4,0(P3) .-~ LWP4 P3 - O 2 - - ----001R4 - 001 EFAD G |
002] ADD R5,R5, R2 01 2 6 6 7 8 P6,P5 P2 ---- ADDP6 P5 P2 - 2 6 - ---- 002 R5 P5 001 1000 6|
003] ADD RS, R5, R4 o 1 2 7 7 8 9 P7,P6, P4 ---- ADD P7 P6 P4 77 - ---- 003 R5 P6 001 3000 7|
004] MU R5,R5,R5 1 2 3 8 813 14 P8, P7,P7 ---- ML P8 P7 P7 - 8 8 - ---- 004 R5 P7 001 1004 10|
005] SW R5, 0(R1) 1 2 3 5 613 14 ,PO(P1)<-P8 SW - P8 P1 O - 3 - ---- 005 - - 101 3004 11|
006] SW R5, 0(R3) 1 2 3 6 713 14 ,P0(P3)<-P8 ----  SW- P8 P3 0 - 3 - ----006- - 101 1008 13|
007] ADDI R1,R1,4 1 2 3 4 4 514 P9,P1,4 ---- ADDI P9 P1 - 4 3 - - ---- 007 RL PL 001 3008 14|
008] ADDI R3, R3, 4 2 3 4 5 5 615 P10,P3,4 ---- ADDI P10 P3 - 4 4 - - ---- 008 RB P3 001 +------mmmmmaaaanan +
009] ADDI R7,R7,-1 2 3 4 5 5 615 P12,P11,-1 ---- ADDI P12 P11 - -1 4 - - ---- 009 R7 P11 001
010] BNE R7,RO,-11 2 3 4 6 6 715 ,P12,P0O,-11 ---- BNE - P12 PO -11 6 - ---- 010 - - 001 +----cmmmmmiaieom +
011] LW Rz, O(R1) 3 4 5 7 810 15 P13,0(P9) ----  LWPI3 P9 - O 5 - - ----000R P2 001 |SQ3) |
012] LW R4, 0(R3) 3 4 5 8 9 11 16 P14, 0(P10) ----  LWP14 P10 - O 6 - - ----001R4 P4 001 |PC OPP EFAD O]
013] ADD R5,R5, R2 3 4 5 13 13 14 16 P15, P8, P13 ---- ADD P15 P8 P13 - 13 10 - ---- 002R5 P8 001 |---- SWPO 1000 13|
014] ADD R5,R5, R4 3 4 5 14 14 15 16 P16, P15, P14 ---- ADD P16 P15 P14 - 14 11 - ---- 008 R5 PI5001 |---- SWPO 3000 13|
015] MU R5,R5, RS 4 5 615 15 20 P17, P16, P16 ---- ML P17 P16 P16 - 15 15 - 015) 004 R5 P16 0 01 |---- SWPO 1004 20|
016] SW R5, O(R1) 4 5 6 910 20 ,PO(P9)<-P17 ---- SW- P17 P9 0 - 6 - 016) 005 - - 101 |017] SWPO 3004 20|
017] SW R5, 0(R3) 4 5 613 14 20 ,PO(P10)<-P17 ---- SW- P17 P10 0 - 6 - 017) 006 - - 101 |027] SWPO 1008 .|
018] ADDI Ri1,RL, 4 4 5 6 7 7 8 P18, P9, 4 ---- ADDI P18 P9 - 4 6 - - 018) 007 RL P9 00 1 |028] SWPO 0000 .|
019] ADDI R3, R3, 4 5 6 7 8 8 9 P19, P10, 4 ---- ADDI P19 P10 - 4 7 - - 019) 008 R3 P10 0 0 1 +------mmmmmmmmmann +
020] ADDI R7,R7,-1 5 6 7 9 910 P20, P12, -1 ---- ADDI P20 P12 - -1 7 - - 020) 009 R7 P12 00 1
021] BNE R7,RO,-11 5 6 7 9 910 , P20, PO, - 11 ---- BNE - P20 PO -11 - 7 - 021) 010 - - 001
022] LW R2,0(R1) 6 7 8 10 11 13 P21, 0( P18) LW P21 P18 - 0 8 - - 022) 000 R2 P13 00 1
023] LW R4, 0(R3) 6 7 811 12 14 P22, 0( P19) LW P22 P19 - 0 9 - - 023) 001 R4 P14 001
024] ADD R5,R5, R2 6 7 820 20 P23, P17, P21 004> ADD P23 P17 P21 - 20 13 - 024) 002 R5 P17 00 O
025] ADD R5,R5, R4 6 7 8 P24, P23, P22 010) ADD P24 P23 P22 - 14 - 025) 003 R5 P23 00 O
026] ML R5,R5 R5 7 8 9 P5, P24, P24 003) MJL P5 P24 P24 - A 026) 004 R5 P24 00 0
027] SW R5, 0(R1) 7 8 914 15 ,PO(P18)<-P5 ---- SW- P5 P18 0 - 9 - 027) 005- - 100
028] SW R5, 0(R3) 7 8 920 , PO(P19) <- P5 009> SW - P5 P19 0 -9 - 028) 006 - - 100
029] ADDI R1,R1,4 7 910 11 11 12 P6, P18, 4 ---- ADDI P6 P18 - 4 0 - - 029) 007 Rl P18 0 0 1
030] ADDI R3, R3, 4 8 14 15 16 16 17 P7, P19, 4 ---- ADDI P7 P19 - 4 5 - - 030) 008 R3 P19 0 0 1
031] ADDI R7,R7,-1 8 14 15 16 16 17 P1, P20, -1 ---- ADDI P1 P20 - -1 15 - - 031) 009 R7 P20 0 0 1
032] BNE R7,RO,-11 8 14 15 16 16 17 , P1, PO, -11 ---- BNE - P1 PO -11 - 15 - 032) 010 - - 001
------------------------------------------------- Press ENTER to continue (PC=12,|C=33, CK=20, CTOT=21, | PC=1. 57). ..
@20 stall due to NO SLOTS when trying to nove instuction BNE/ 032 fromstage Wto stage C.
@20 stall due to NO SLOTS when trying to nove instuction ADD/ 025 fromstage P to stage |I.
@20 stall due to NO SLOTS when trying to nove instuction MJ/026 fromstage P to stage |.
PHYSICAL REGS: 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23 24
* P * x % x X ok ok x k k%

qi: 0111100111101 0O0O0O0T1T110O0HO0O0O0TO0TG0°1

vi: 00 00 00 00 00 OC OC 00 04 04 03 02 00 00 00 00 OO 08 08 01 00 00 00 0O
REG FILE: Ri: 1 2 3 4 5 6 7 8

Pi: 6 21 7 22 5 - 1 -

Q: 0 0 0 0 1 0 0 0

Vi: 00001004 00000000 0000300C 00000000 00000000 00000000 00000000 00000000
STAGES: F D P I X W C RENAMED STR I NSTRUCTI ON- W NDOW REORDER- BUFFER A ML S B F X
TOTAL SLOTS: 4 416 412 4 4 24 16 99 4 1 1 0 1 4 1
BUSY SLOTS: 0 0 1 0 1 1 016 1 14 0O 0 0 0 0 0O
STALLS: 0O 6 0104 0 0O 96 0 0 0 0 325 0 0 O
PC | NSTRUCTI ON F DP I X WCP,P Pk P IW OPCDPi Pj PkI/Pl G Ckd RB# PC R OPi X SC +-----mcmmmmmaaas +
000] LW R2,0(R1) 0 1 2 3 4 6 7 P20(P1) LWP2 P1 - 0 2 - - ---- 000 R2 - 001 |
001] LW R4, 0(R3) 0 1 2 4 5 7 8 P4,0(P3) LWP4 P3 - 0 2 - - ---- 001 R4 - 001 EFAD Gi |
002] ADD RS, R5, R2 0 1 2 6 6 7 8P6,P5P2 ---- ADDP6 P5 P2 - 2 6 - ---- 002 R5 P5 001 1000 6|
003] ADD RS5,R5, R4 o1 2 7 7 8 9 P7,P6,P4 ---- ADDP7 P6 P4 - 77 - ---- 003 R5 P6 001 3000 7|
004] ML R5,R5 R5 1 2 3 8 813 14 P8, P7,P7 ---- ML P8 P7 P7 - 8 8 - ---- 004 R5 P7 001 1004 10|
005] SW R5, 0(RL) 1 2 3 5 613 14 ,PO(P1)<-P8 .-~ SW- P8 PL O - 3 - ----005- - 101 3004 11|
006] SW R5, 0(R3) 1 2 3 6 713 14 ,PO(P3)<-P8 SW - P8 P3 0 - 3 - ---- 006 - - 101 1008 13|
007] ADDI R1,R1,4 1 2 3 4 4 514 P9,P1,4 ---- ADDI P9 P1 - 4 - - ---- 007 RL PL 001 3008 14|
008] ADDI R3,R3,4 2 3 4 5 5 615 P10,P3,4 ---- ADDI P10 P3 - 4 - - ---- 008 R3 P3 001 +--------mmmmmmannnn +
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009] ADDI R7,R7,-1 2 3 4 5 5 615 P12,P11,-1 ---- ADDI P12 P11 - -1 4 - - ---- 009 R7 P11 001
010] BNE R7,RO,-11 2 3 4 6 6 715 ,P12,P0O,-11 ---- BNE - P12 PO -11 6 4 - ---- 010 - - 001 +----mcmmmmaaaaanaas +
011] LW R2, O(RL) 3 4 5 7 810 15 P13,0(P9) ----  LWPI3 P9 - O 5 - - ----000R P2 001 |SQ2) |
012] LW R4, 0(R3) 3 4 5 8 9 11 16 P14, 0(P10) LW P14 P10 - 0 6 - - ---- 001 R4 P4 001 |PC OP Pi  EFAD d|
013] ADD RS5, R5, R2 3 4 513 13 14 16 P15, P8, P13 ---- ADD P15 P8 P13 - 13 10 - ---- 002 R5 P8 001 |---- SWPO 1000 13|
014] ADD R5,R5, R4 3 4 5 14 14 15 16 P16, P15, P14 ---- ADD P16 P15 P14 - 14 11 - ---- 003 R5 PI5001 |---- SWPO 3000 13|
015] ML R5,R5,R5 4 5 6 15 15 20 21 P17, P16, P16 ----  MJL P17 P16 P16 - 15 15 - ---- 004 R5 PI6001 |---- SWPO 1004 20|
016] SW R5, O(RL) 4 5 6 910 20 21 ,PO(P9)<-P17 ---- SW- P17 P9 0 - 6 - ----005- - 101 |---- SWPO 3004 20|
017] SW R5,0(R3) 4 5 6 13 14 20 21 ,PO(P10)<-P17 ---- SW - P17 P10 O - 6 - ---- 006 - - 101 |027] SWPO 1008 .|
018] ADDI R1,R1,4 4 5 6 7 7 8 21 P18,P9,4 ---- ADDI P18 P9 - 4 6 - - ---- 007 RL P9 001 |028 SWPO 3008 |
019] ADDI R3, R3,4 5 6 7 8 8 9 P19, P10, 4 ---- ADDI P19 P10 - 4 7 - - 019) 008 RB3 P10 0 0 1 4---------mmmmnonnn- +
020] ADDI R7,R7,-1 5 6 7 9 910 P20, P12, -1 ---- ADDI P20 P12 - -1 7 - - 020) 009 R7 P12 00 1
021] BNE R7,RO,-11 5 6 7 9 910 , P20, PO, - 11 ---- BNE - P20 PO -11 - 7 - 021) 010 - - 001
022] LW R2,0(R1) 6 7 8 10 11 13 P21, 0( P18) LW P21 P18 - 0 8 - - 022) 000 R2 P13 00 1
023] LW R4, 0(R3) 6 7 811 12 14 P22, 0( P19) LW P22 P19 - 0 9 - - 023) 001 R4 P14 001
024] ADD RS, R5, R2 6 7 8 20 20 21 P23, P17, P21 ---- ADD P23 P17 P21 - 20 13 - 024) 002 R5 P17 00 1
025] ADD RS5, R5, R4 6 7 82121 P24, P23, P22 010> ADD P24 P23 P22 - 21 14 - 025) 003 R5 P23 000
026] MUL R5,R5, RS 7 8 9 P5, P24, P24 003) MJL P5 P24 P24 - .- 026) 004 R5 P24 0 00
027] SW R5,0(R1) 7 8 914 15 ,PO(P18)<-P5  ---- SW - P5 P18 0 -9 - 027) 005 - - 100
028] SW R5,0(R3) 7 8 92021 ,PO(P19)<-P5 ---- SW- P5 P19 0 - 9 - 028 006- - 100
029] ADDI R1,R1,4 7 9 10 11 11 12 P6, P18, 4 ---- ADDI P6 P18 - 4 10 - - 029) 007 R1 P18 0 0 1
030] ADDI R3,R3,4 8 14 15 16 16 17 P7, P19, 4 ---- ADDI P7 P19 - 4 5 - - 030) 008 R3 P19 00 1
031] ADDI R7,R7,-1 8 14 15 16 16 17 P1, P20, -1 ---- ADDI P1 P20 - -1 15 - - 031) 009 R7 P20 00 1
032] BNE R7,RO,-11 8 14 15 16 16 17 ,P1, PO, -11 ---- BNE - PL PO -11 - 15 - 032) 010 - - 001
------------------------------------------------- Press ENTER to continue (PC=12,|C=33, CK=21, CTOT=22, | PC=1. 50) . . .
@21 stall due to NO SLOTS when trying to nove instuction MJ/026 fromstage P to stage |.
PHYSICAL REGS: 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23 24
* * ko * x ok x x  k x %k

qi: 0111100111111 1011000O0O0O0TG0SFO®O0

vi: 00 00 00 00 00 OC OC 00 04 04 03 02 00 00 00 00 OO 08 08 01 00 00 00 0O
REG FILE: Ri: 1 2 3 4 6 8

Pi: 6 21 7 22 - -

Q: 0 0 0 0 0 0

Vi: 00001004 00000000 00003004 00000000 00000000 00000000 00000002 00000000
STAGES: F D P I X W C RENAMED STR I NSTRUCTI ON- W NDOW REORDER- BUFFER A ML S B F X
TOTAL SLOTS: 4 416 412 4 4 24 16 99 4 1 1 0 1 4 1
BUSY SLOTS: 0 0 0 0 1 1 013 0 10 0 0 0 O0OOT O
STALLS: 0O 6 0104 0 0 96 0 0 0 0 325 0 0 O
PC | NSTRUCTI ON F DP I X WCP,P Pk P IW OPCDPi Pj PkI/Pl G Ckd ROB#PC R OPi X SC +-----mmmmmmmaaas +
000] LW R2,0(R1) 0 1 2 3 4 6 7 P20(P1) LWP2 P1 - 0 2 - - ---- 000 R2 - 001 |
001] LW R4, 0(R3) 0 1 2 4 5 7 8 P4,0(P3) LWP4 P3 - 0 2 - - ---- 001 R4 - 001 EFAD G |
002] ADD RS5, R5, R2 0 1 2 6 6 7 8 P6P5P2 ---- ADDP6 P5 P2 - 2 6 - ---- 002 R5 P5 001 1000 6|
003] ADD RS5,R5, R4 0 1 2 7 7 8 9 P7,P6 P4 ---- ADDP7 P6 P4 - 77 - ---- 003 R5 P6 001 3000 7|
004] ML R5,R5 R5 1 2 3 8 813 14 P8, P7,P7 ---- ML P8 P7 P7 - 8 8 - ---- 004 R5 P7 001 1004 10|
005] SW R5, 0(RL) 1 2 3 5 613 14 ,PO(P1)<-P8 ----  SW- P8 P1 O - 3 - ----005- - 101 3004 11|
006] SW R5, 0(R3) 1 2 3 6 7 13 14 ,PO(P3)<-P8 SW - P8 P3 0 - 3 - ---- 006 - - 101 1008 13|
007] ADDI R1,R1,4 1 2 3 4 4 514 P9,P1,4 ---- ADDI P9 P1 - 4 3 - - ---- 007 RL PL 001 3008 14|
008] ADDI R3, R3,4 2 3 4 5 5 615 P10,P3,4 ---- ADDI P10 P3 - 4 4 - - ---- 008 RB P83 001 +-------mmmmmmono- +
009] ADDI R7,R7,-1 2 3 4 5 5 615 P12,P11,-1 ---- ADDI P12 P11 - -1 4 - - ---- 009 R7 P11001
010] BNE R7,RO,-11 2 3 4 6 6 715 ,P12,P0,-11 ---- BNE - P12 PO -11 6 - ---- 010 - - 001 +----cmmmmmmmieam +
011] LW R2, O(RL) 3 4 5 7 8 10 15 P13,0(P9) ----  LWPI3 P9 - O 5 - - ----000R P2 001 |SQ2) |
012] LW R4, 0(R3) 3 4 5 8 9 11 16 P14, 0(P10) LW P14 P10 - 0 6 - - ---- 001l R4 P4 001 |PC OP Pi EFAD d|
013] ADD RS5, R5, R2 3 4 513 13 14 16 P15, P8, P13 ---- ADD P15 P8 P13 - 13 10 - ---- 002R5 P8 001 |[---- SWPO 1000 13|
014] ADD RS5,R5, R4 3 4 5 14 14 15 16 P16, P15, P14 ---- ADD P16 P15 P14 - 14 11 - ---- 003 R5 PI5001 |---- SWPO 3000 13|
015] MUL R5,R5, RS 4 5 6 15 15 20 21 P17, P16, P16 ----  MJL P17 P16 P16 - 15 15 - ---- 004 R5 PI6001 |---- SWPO 1004 20|
016] SW R5,0(R1) 4 5 6 910 20 21 ,PO(P9)<-P17  ---- SW - P17 P9 0 - 6 - ---- 005 - - 101 |---- SWPO 3004 20|
017] SW R5, 0(R3) 4 5 613 14 20 21 ,PO(P10)<-P17 ---- SW- P17 P10 0 - 6 - ----006- - 101 |027] SWPO 1008 .|
018] ADDI R1,R1,4 4 5 6 7 7 821 P18,P9,4 ---- ADDI P18 P9 - 4 6 - - ---- 007 RL P9 001 |028] SWPO 3008 |
019] ADDI R3,R3,4 5 6 7 8 8 9 22 P19,P10,4 ---- ADDI P19 P10 - 4 7 - - ---- 008 RB P10 OO0 1 +------mmmmmmmaaaan +
020] ADDI R7,R7,-1 5 6 7 9 910 22 P20,P12,-1 ---- ADDI P20 P12 - -1 7 - - ---- 009 R7 P1200 1
021] BNE R7,RO,-11 5 6 7 9 910 22 ,P20,P0,-11 ---- BNE - P20 PO -11 - 7 - ---- 010 - - 001
022] LW R2,0(R1) 6 7 8 10 11 13 22 P21, 0(P18) LW P21 P18 - 0 8 - - ---- 000 R P13001
023] LW R4, 0(R3) 6 7 8 11 12 14 P22, 0( P19) LW P22 P19 - 0 9 - - 023) 001 R4 P14 001
024] ADD R5,R5, R2 6 7 8 20 20 21 P23, P17, P21 ---- ADD P23 P17 P21 - 20 13 - 024) 002 R5 P17 00 1
025] ADD RS, R5, R4 6 7 821 21 22 P24, P23, P22 ---- ADD P24 P23 P22 - 21 14 - 025) 003 R5 P23 00 1
026] MUL R5,R5, RS 7 8 92222 P5, P24, P24 003> MJL P5 P24 P24 - 22 22 - 026) 004 R5 P24 000
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027] SW R5, 0(R1) 7 8 914 15  PO(P18)<-P5 ---- SW- P5 P18 0 -9 - 027) 005- - 100
028] SW R5,0(R3) 7 8 92021 ,PO(P19)<-P5 ---- SW- P5 P19 0 - 9 - 028 006- - 100
029] ADDI R1,R1,4 7 9 10 11 11 12 P6, P18, 4 ---- ADDI P6 P18 - 4 10 - - 029) 007 R1 P18 0 0 1
030] ADDI R3,R3,4 8 14 15 16 16 17 P7, P19, 4 ---- ADDI P7 P19 - 4 5 - - 030) 008 R3 P19 00 1
031] ADDI R7,R7,-1 8 14 15 16 16 17 P1, P20, -1 ---- ADDI P1 P20 - -1 15 - - 031) 009 R7 P20 00 1
032] BNE R7,RO,-11 8 14 15 16 16 17 ,P1, PO, -11 ---- BNE - P1L PO -11 - 15 - 032) 010 - - 001
------------------------------------------------- Press ENTER to continue (PC=12,|C=33, CK=22, CTOT=23, | PC=1. 43) . ..
PHYSICAL REGS: 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23 24
* x % x x %k % x * *

qi: 0111100111111 1111100W0WO0O0T10

vi: 00 00 00 00 00 OC OC 00 04 04 03 02 00 00 00 00 0O 08 08 01 00 00 00 00
REG FILE: Ri: 1 2 3 4 5 6 7 8

Pi: 6 21 7 22 5 - 1 -

Q: 0 0 0 0 1 0 0 0

Vi: 00001004 00000000 00003004 00000000 00000000 00000000 00000002 00000000
STACES: F D P | X W C RENAMED STR | NSTRUCTI ON- W NDOW REORDER- BUFFER A ML S B F X
TOTAL SLOTS: 4 416 412 4 4 24 16 99 4 1 1 0 1 4 1
BUSY SLOTS: 0O 0 0 0O 1 0 010 0 7 0O 0 0 0 0 OO0
STALLS: 0 6 0104 0 0 96 0 0 0 0 325 0 O O
PC | NSTRUCTI ON F DPI1I X WCP,P PkP IW OPCDPi P PkI/Pl G Ckd RB#PC R OPi X SC +-------mmmmmmaao +
000] LW R2, O(RL) 0 1 2 3 4 6 7P2,0(P1) .-~ LWP2 PL - O 2 - - ----000R - 001 |
001] LW R4, 0(R3) 0 1 2 4 5 7 8 P4,0(P3) LWP4 P3 - 0 2 - - ---- 001 R4 - 001 EFAD G |
002] ADD RS, R5, R2 0O 1 2 6 6 7 8 P6,P5P2 ---- ADDP6 P5 P2 - 2 6 - ---- 002 R5 P5 001 1000 6|
003] ADD RS5, R5, R4 0 1 2 7 7 8 9 P7,P6,P4 ---- ADDP7 P6 P4 - 77 - ---- 003 R5 P6 001 3000 7|
004] MUL R5,R5, RS 1 2 3 8 8 13 14 P8, P7,P7 ---- ML P8 P7 P7 - 8 8 - ---- 004 R5 P7 001 1004 10|
005] SW R5, 0(R1) 1 2 3 5 613 14 ,PO(Pl)<-P8 ----  SW- P8 PL O - 3 - ----005- - 101 3004 11|
006] SW R5, 0(R3) 1 2 3 6 713 14 ,PO(P3)<-P8 ----  SW- P8 P3 0 - 3 - ----006- - 101 1008 13|
007] ADDI R1,R1,4 1 2 3 4 4 514 P9,P1,4 ---- ADDI P9 P1 - 4 3 - - ---- 007 RL PL 001 3008 14|
008] ADDI R3, R3,4 2 3 4 5 5 6 15 P10,P3,4 ---- ADDI P10 P3 - 4 4 - - ---- 008 RB P3 001 +--------mmmmmmnann +
009] ADDI R7,R7,-1 2 3 4 5 5 615 P12,P11,-1 ---- ADDI P12 P11 - -1 4 - - ---- 009 R7 P11 001
010] BNE R7,RO,-11 2 3 4 6 6 715 ,P12,P0,-11 ---- BNE - P12 PO -11 6 - ---- 010 - - 001 4----mmmmmmaaaao- +
011] LW Rz, O(R1) 3 4 5 7 810 15 P13,0(P9) ---- LWPI3 P9 - O 5 - - ----000R P2 001 |SQ2) |
012] LW R4, 0(R3) 3 4 5 8 9 11 16 P14, 0(P10) LW P14 P10 - 0 6 - - ---- 001 R4 P4 001 |PC OP Pi  EFAD Q|
013] ADD R5,R5, R2 3 4 513 13 14 16 P15, P8, P13 ---- ADD P15 P8 P13 - 13 10 - ---- 002 R5 P8 001 |---- SWPO 1000 13|
014] ADD RS, R5, R4 3 4 5 14 14 15 16 P16, P15, P14 ---- ADD P16 P15 P14 - 14 11 - ---- 0083 R5 PI5001 |---- SWPO 3000 13|
015] MUL R5,R5, RS 4 5 6 15 15 20 21 P17, P16, P16 ---- MJL P17 P16 P16 - 15 15 - ---- 004 R5 PI6 001 |---- SWPO 1004 20|
016] SW R5, 0(R1) 4 5 6 9 10 20 21 ,PO(P9)<-P17 SW - P17 P9 O - 6 - ---- 005 - - 101 |---- SWPO 3004 20|
017] SW R5, 0(R3) 4 5 613 14 20 21 ,PO(P10)<-P17 ---- SW- P17 P10 0 - 6 - ----006- - 101 |027] SWPO 1008 .|
018] ADDI R1,R1,4 4 5 6 7 7 821 P18,P9,4 ---- ADDI P18 P9 - 4 6 - - ---- 007 RL P9 001 |028 SWPO 3008 |
019] ADDI R3, R3, 4 5 6 7 8 8 9 22 P19,P10,4 ---- ADDI P19 P10 - 4 7 - - ---- 008 RB P10 OO 1 +-------mmmmmaaannn +
020] ADDI R7,R7,-1 5 6 7 9 910 22 P20,P12,-1 ---- ADDI P20 P12 - -1 7 - - ---- 009 R P12 001
021] BNE R7,RO,-11 5 6 7 9 910 22 ,P20,P0,-11 ---- BNE - P20 PO -11 - 7 - ---- 010 - - 001
022] LW R2,0(R1) 6 7 8 10 11 13 22 P21, 0(P18) LW P21 P18 - 0 8 - - ---- 000 R2 P13 001
023] LW R4, 0(R3) 6 7 8 11 12 14 23 P22,0(P19) ---- LWP22 P19 - O 9 - - ---- 001 R4 PI4OO1
024] ADD R5,R5, R2 6 7 8 20 20 21 23 P23, P17, P21 ---- ADD P23 P17 P21 - 20 13 - ---- 002 R5 P17 001
025] ADD R5,R5, R4 6 7 8 21 21 22 23 P24, P23, P22 ---- ADD P24 P23 P22 - 21 14 - ---- 003 R5 P23 001
026] MU R5,R5, RS 7 8 92222 P5, P24, P24 ---- ML P5 P24 P24 - 22 22 - 026) 004 R5 P24 0 0 O
027] SW R5, 0(R1) 7 8 914 15 , PO(P18) <- P5 SW - P5 P18 0 -9 - 027) 005 - - 100
028] SW R5, 0(R3) 7 8 920 21 , PO(P19) <- P5 SW - P5 P19 0 -9 - 028) 006 - - 100
029] ADDI R1,R1,4 7 9 10 11 11 12 P6, P18, 4 ---- ADDI P6 P18 - 4 0 - - 029) 007 R1 P18 0 0 1
030] ADDI R3, R3, 4 8 14 15 16 16 17 P7, P19, 4 ---- ADDI P7 P19 - 4 5 - - 030) 008 R3 P19 0 0 1
031] ADDI R7,R7,-1 8 14 15 16 16 17 P1, P20, -1 ---- ADDI P1 P20 - -1 15 - - 031) 009 R7 P20 0 0 1
032] BNE R7,RO,-11 8 14 15 16 16 17 , P1, PO, -11 ---- BNE - PL PO -11 - 15 - 032) 010 - - 001
------------------------------------------------- Press ENTER to continue (PC=12,|C=33, CK=23, CTOT=24, | PC=1. 38). . .
PHYSICAL REGS: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

* P x % % x % *

qi 0111100111111 111111000O0O0T10

Vi 00 00 00 00 00 OC OC 00 04 04 03 02 00 00 00 00 00O 08 08 01 00 00 00 0O
REG FILE: Ri: 1 2 3 4 5 6 7 8

Pi: 6 21 7 22 5 - 1 -

Q: 0 0 0 0 1 0 0 0

Vi: 00001004 00000000 00003004 00000000 00000000 00000000 00000002 00000000
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STACES: F D P | X W C RENAMED STR | NSTRUCTI ON- W NDOW REORDER- BUFFER A ML S B F X
TOTAL SLOTS: 4 416 412 4 4 24 16 99 4 1 1 0 1 4 1
BUSY SLOTS: 0O 0 0 0 1 0 010 0 7 0O 0 0 0O 0O 0 O
STALLS: 0O 6 0104 0 0106 0 0 0 0 325 0 0 O
PC | NSTRUCTI ON F DP 1 X WCPi,P Pk Pl IW OPCDPi P PkI/PI G Ckd ROB# PC R OPi XS C H------mmnmnonoanann +
000] LW Rz, O(R1) 0 1 2 3 4 6 7 P20(P1) ---- LWP2 PL - O 2 - - ----000R - 001 |
001] LW R4, 0(R3) 0 1 2 4 5 7 8 P4,0(P3) .-~ LWP4 P3 - O 2 - - ----001R4 - 001 EFAD G |
002] ADD R5,R5, R2 01 2 6 6 7 8 P6,P5 P2 ---- ADDP6 P5 P2 - 2 6 - ---- 002 R5 P5 001 1000 6|
003] ADD RS, R5, R4 o 1 2 7 7 8 9 P7,P6, P4 ---- ADD P7 P6 P4 77 - ---- 003 R5 P6 001 3000 7|
004] MUL R5,R5, RS 1 2 3 8 8 13 14 P8, P7,P7 ---- ML P8 P7 P7 - 8 8 - ---- 004 R5 P7 001 1004 10|
005] SW R5, 0(R1) 1 2 3 5 613 14 ,PO(P1)<-P8 SW - P8 P1 O - 3 - ---- 005 - - 101 3004 11|
006] SW R5, 0(R3) 1 2 3 6 713 14 ,P0(P3)<-P8 ----  SW- P8 P3 0 - 3 - ----006- - 101 1008 13|
007] ADDI R1,R1,4 1 2 3 4 4 514 P9,P1,4 ---- ADDI P9 P1 - 4 3 - - ---- 007 RL PL 001 3008 14|
008] ADDI R3, R3, 4 2 3 4 5 5 615 P10,P3,4 ---- ADDI P10 P3 - 4 4 - - ---- 008 RB P3 001 +------mmmmmaaaanan +
009] ADDI R7,R7,-1 2 3 4 5 5 615 P12,P11,-1 ---- ADDI P12 P11 - -1 4 - - ---- 009 R7 P11 001
010] BNE R7,RO,-11 2 3 4 6 6 715 ,P12,P0,-11 ---- BNE - P12 PO -11 6 - ---- 010 - - 001 +---mmmmmmmmaaao- +
011] LW Rz, O(R1) 3 4 5 7 810 15 P13,0(P9) ----  LWPI3 P9 - O 5 - - ----000R P2 001 |SQ2) |
012] LW R4, 0(R3) 3 4 5 8 9 11 16 P14, 0(P10) ----  LWP14 P10 - O 6 - - ----001R4 P4 001 |PC OPP EFAD O]
013] ADD R5,R5, R2 3 4 5 13 13 14 16 P15, P8, P13 ---- ADD P15 P8 P13 - 13 10 - ---- 002R5 P8 001 |---- SWPO 1000 13|
014] ADD R5,R5, R4 3 4 5 14 14 15 16 P16, P15, P14 ---- ADD P16 P15 P14 - 14 11 - ---- 008 R5 PI5001 |---- SWPO 3000 13|
015] MU R5,R5, RS 4 5 6 15 15 20 21 P17, P16, P16 ---- ML P17 P16 P16 - 15 15 - ---- 004 R5 P16 001 |---- SWPO 1004 20|
016] SW R5, 0(R1) 4 5 6 9 10 20 21 ,PO(P9)<-P17 SW - P17 P9 0 - 6 - ---- 005 - - 101 |---- SWPO 3004 20|
017] SW R5, 0(R3) 4 5 613 14 20 21 ,PO(P10)<-P17 ---- SW- P17 P10 0 - 6 - ----006- - 101 |027] SWPO 1008 .|
018] ADDI R1,R1,4 4 5 6 7 7 821 P18,P9,4 ---- ADDI P18 P9 - 4 6 - - ---- 007 RL P9 001 |028 SWPO 3008 .|
019] ADDI R3, R3, 4 5 6 7 8 8 9 22 P19,P10,4 ---- ADDI P19 P10 - 4 7 - - ---- 008 RB P10 0 0 1 +------mmmmmmmmann +
020] ADDI R7,R7,-1 5 6 7 9 910 22 P20,P12,-1 ---- ADDI P20 P12 - -1 7 - - ---- 009 R7 P12 001
021] BNE R7,RO,-11 5 6 7 9 910 22 ,P20,P0,-11 ---- BNE - P20 PO -11 - 7 - ---- 010 - - 001
022] LW R2,0(R1) 6 7 8 10 11 13 22 P21, 0(P18) LW P21 P18 - 0 8 - - ---- 000 R2 P13 001
023] LW R4, 0(R3) 6 7 8 11 12 14 23 P22,0(P19) LW P22 P19 - 0 9 - - ---- 001 R4 P14001
024] ADD RS, R5, R2 6 7 8 20 20 21 23 P23, P17, P21 ---- ADD P23 P17 P21 - 20 13 - ---- 002 R5 P17 001
025] ADD R5,R5, R4 6 7 8 21 21 22 23 P24, P23, P22 ---- ADD P24 P23 P22 - 21 14 - ---- 003 R5 P23001
026] ML R5,R5 R5 7 8 92222 P5, P24, P24 ---- ML P5 P24 P24 - 22 22 - 026) 004 R5 P24 00 0
027] SW R5, 0(R1) 7 8 914 15 ,PO(P18)<-P5 ---- SW- P5 P18 0 - 9 - 027) 005- - 100
028] SW R5, 0(R3) 7 8 920 21 , PO(P19) <- P5 SW - P5 P19 0 -9 - 028) 006 - - 100
029] ADDI R1,R1,4 7 910 11 11 12 P6, P18, 4 ---- ADDI P6 P18 - 4 0 - - 029) 007 Rl P18 00 1
030] ADDI R3, R3, 4 8 14 15 16 16 17 P7, P19, 4 ---- ADDI P7 P19 - 4 5 - - 030) 008 R3 P19 0 0 1
031] ADDI R7,R7,-1 8 14 15 16 16 17 P1, P20, -1 ---- ADDI P1 P20 - -1 15 - - 031) 009 R7 P20 0 0 1
032] BNE R7,RO,-11 8 14 15 16 16 17 , P1, PO, -11 ---- BNE - P1 PO -11 - 15 - 032) 010 - - 001
------------------------------------------------- Press ENTER to continue (PC=12,|C=33, CK=24, CTOT=25, | PC=1. 32) ...
@24 stall due to NO SLOTS when trying to nove instuction ADD/ 025 from stage Wto stage C.
PHYSICAL REGS: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
* P x % % % % *

qi 0111100111111 111111000O0O0T10

Vi 00 00 00 00 00 OC OC 00 04 04 03 02 00 00 00 00 00O 08 08 01 00 00 00 0O
REG FILE: Ri: 1 2 3 4 5 6 7 8

Pi: 6 21 7 22 5 - 1 -

Q: 0 0 0 0 1 0 0 0

Vi: 00001004 00000000 00003004 00000000 00000000 00000000 00000002 00000000
STAGES: F D P I X W C RENAMED-STR I NSTRUCTI ON- W NDOW REORDER- BUFFER A ML S B F X
TOTAL SLOTS: 4 416 412 4 4 24 16 99 4 1 1 0 1 4 1
BUSY SLOTS: 0O 0 0 01 0 010 0 7 0O 0 0 0O 0 0 O
STALLS: 0O 6 0104 0 011 6 0 0 0 0 325 0 0 O
PC | NSTRUCTI ON F DP 1 X WCPi,P Pk Pl IW OPCDPi P PkI/PI G Ckd ROB# PC R OPi XS C t------mmnmnononnann +
000] LW Rz, O(R1) 0 1 2 3 4 6 7 P20(P1) ---- LWP2 PL - O 2 - - ----000R - 001 |
001] LW R4, 0(R3) 0 1 2 4 5 7 8 P4,0(P3) ----  LWP4 P3 - 0 2 - - -~ 001R4 - 001 EFAD Gi |
002] ADD R5,R5, R2 0O 1 2 6 6 7 8P6,P5P2 ---- ADDP6 P5 P2 - 2 6 - ---- 002 R5 P5 001 1000 6|
003] ADD R5,R5, R4 o1 2 7 7 8 9 P7,P6,P4 ---- ADD P7 P6 P4 - 7 7 - ---- 003 R5 P6 001 3000 7|
004] MU R5,R5, RS 1 2 3 8 813 14 P8, P7,P7 ---- ML P8 P7 P7 - 8 8 - ---- 004 R5 P7 001 1004 10|
005] SW R5, 0(R1) 1 2 3 5 613 14 ,PO(P1)<-P8 SW - P8 P1 0 - 3 - ---- 005 - - 101 3004 11|
006] SW R5, 0(R3) 1 2 3 6 713 14 ,PO(P3)<-P8 SW - P8 P3 0 - 3 - ---- 006 - - 101 1008 13|
007] ADDI R1,R1,4 1 2 3 4 4 514 P9,P1,4 ---- ADDI P9 P1 - 4 3 - - ---- 007 RL PL 001 3008 14|
008] ADDI R3, R3, 4 2 3 4 5 5 615 P10,P3,4 ---- ADDI P10 P3 - 4 4 - - ---- 008 RB P3 001 +-----mmmmmmmmmann +
009] ADDI R7,R7,-1 2 3 4 5 5 615 P12,P11,-1 ---- ADDI P12 P11 - -1 4 - - ---- 009 R7 P11 001
010] BNE R7,RO,-11 2 3 4 6 6 715 ,P12,P0,-11 ---- BNE- PI2P0O -11 6 © a-e- 010 - - 00 L Ao +
011] LW Rz, O(R1) 3 4 5 7 810 15 P13,0(P9) ----  LWPI3 P9 - O 5 - - ----000R P2 001 |SQ2)




out 070628. t xt Fri Oct 26 16:06:44 2018 22
012] LW R4, 0(R3) 3 4 5 8 9 11 16 P14, 0(P10) ----  LWP14 P10 - O 6 - - ----001R4 P4 001 |PC OPP EFADO|
013] ADD R5,R5, R2 3 4 5 13 13 14 16 P15, P8, P13 ---- ADD P15 P8 P13 - 13 10 - ---- 002 R5 P8 001 |---- SWPO 1000 13|
014] ADD R5,R5, R4 3 4 5 14 14 15 16 P16, P15, P14 ---- ADD P16 P15 P14 - 14 11 - ---- 008 R5 PI5001 |---- SWPO 3000 13|
015] MU R5,R5, RS 4 5 6 15 15 20 21 P17, P16, P16 ---- ML P17 P16 P16 - 15 15 - ---- 004 R5 P16 001 |---- SWPO 1004 20|
016] SW R5, 0(R1) 4 5 6 9 10 20 21 , PO(P9)<-P17 SW - P17 P9 O - 6 - ---- 005 - - 101 |---- SWPO 3004 20|
017] SW R5, 0(R3) 4 5 613 14 20 21 ,PO(P10)<-P17 ---- SW- P17 P10 0 - 6 - ----006- - 101 |027] SWPO 1008 .|
018] ADDI R1,R1,4 4 5 6 7 7 821 P18,P9,4 ---- ADDI P18 P9 - 4 6 - - ---- 007 RL P9 001 |028 SWPO 3008 |
019] ADDI R3, R3, 4 5 6 7 8 8 9 22 P19,P10,4 ---- ADDI P19 P10 - 4 7 - - ---- 008 RB P10 0 0 1 +------mmmmmmmmmann +
020] ADDI R7,R7,-1 5 6 7 9 910 22 P20,P12,-1 ---- ADDI P20 P12 - -1 7 - - ---- 009 R7 P12 001
021] BNE R7,RO,-11 5 6 7 9 910 22 ,P20,P0,-11 ---- BNE - P20 PO -11 - 7 - ---- 010 - - 001
022] LW R2,0(R1) 6 7 8 10 11 13 22 P21, 0(P18) LW P21 P18 - 0 8 - - ---- 000 R2 P13 001
023] LW R4, 0(R3) 6 7 8 11 12 14 23 P22,0(P19) LW P22 P19 - 0 9 - - ---- 001 R4 P140O01
024] ADD R5,R5, R2 6 7 8 20 20 21 23 P23, P17, P21 ---- ADD P23 P17 P21 - 20 13 - ---- 002 R5 P17 001
025] ADD R5,R5, R4 6 7 8 21 21 22 23 P24, P23, P22 ---- ADD P24 P23 P22 - 21 14 - ---- 003 R5 P23001
026] ML R5,R5 R5 7 8 92222 P5, P24, P24 ---- ML P5 P24 P24 - 22 22 - 026) 004 R5 P24 00 0
027] SW R5, 0(R1) 7 8 914 15 ,PO(P18)<-P5 ---- SW- P5 P18 0 - 9 - 027) 005- - 100
028] SW R5, 0(R3) 7 8 920 21 , PO(P19) <- P5 SW - P5 P19 0 -9 - 028) 006 - - 100
029] ADDI R1,R1,4 7 910 11 11 12 P6, P18, 4 ---- ADDI P6 P18 - 4 0 - - 029) 007 Rl P18 0 0 1
030] ADDI R3, R3, 4 8 14 15 16 16 17 P7, P19, 4 ---- ADDI P7 P19 - 4 5 - - 030) 008 R3 P19 0 0 1
031] ADDI R7,R7,-1 8 14 15 16 16 17 P1, P20, -1 ---- ADDI P1 P20 - -1 15 - - 031) 009 R7 P20 0 0 1
032] BNE R7,RO,-11 8 14 15 16 16 17 , P1, PO, -11 ---- BNE - P1 PO -11 - 15 - 032) 010 - - 001
------------------------------------------------- Press ENTER to continue (PC=12,|C=33, CK=25, CTOT=26, | PC=1. 27) . ..
@25 stall due to NO SLOTS when trying to nove instuction ADD/ 025 from stage Wto stage C.
PHYSICAL REGS: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
* P x % % % % *

qi o111100111111111111000O0O0T10

Vi 00 00 00 00 00 OC OC 00 04 04 03 02 00 00 00 00O 00 08 08 01 00 00 00 00
REG FILE: Ri: 1 2 3 4 5 6 7 8

Pi: 6 21 7 22 5 - 1 -

Q: 0 0 0 0 1 0 0 0

Vi: 00001004 00000000 00003004 00000000 00000000 00000000 00000002 00000000
STACES: F D P I X W C RENAMED- STR | NSTRUCTI ON- W NDOW REORDER- BUFFER A ML S B F X
TOTAL SLOTS: 4 416 412 4 4 24 16 99 4 1 1 0 1 4 1
BUSY SLOTS: 0 0 0 01 0 010 0 7 0O 0 0 0O 0O 0 O
STALLS: 0O 6 0104 0 0126 0 0 0 0 325 0 0 O
PC | NSTRUCTI ON F DP I X WCP,P Pk P IW OPCDPi Pj PkI/PI G Ckd ROB# PC R OPi X S C H-----cmmmmmanaaon +
000] LW Rz, O(R1) 0 1 2 3 4 6 7 P20(P1) ---- LWP2 PL - O 2 - - ----000R - 001 |
001] LW R4, 0(R3) 0 1 2 4 5 7 8 P4,0(P3) ----  LWP4 P3 - O 2 - - -~ 001R4 - 001 EFAD Gi |
002] ADD R5,R5, R2 0O 1 2 6 6 7 8P6,P5P2 ---- ADDP6 P5 P2 - 2 6 - ---- 002 R5 P5 001 1000 6|
003] ADD R5,R5, R4 o1 2 7 7 8 9 P7,P6,P4 ---- ADD P7 P6 P4 - 7 7 - ---- 003 R5 P6 001 3000 7|
004] MU R5,R5, RS 1 2 3 8 813 14 P8, P7,P7 ---- ML P8 P7 P7 - 8 8 - ---- 004 R5 P7 001 1004 10|
005] SW R5, 0(R1) 1 2 3 5 6 13 14 ,PO(P1)<-P8 SW - P8 P1 O - 3 - ---- 005 - - 101 3004 11|
006] SW R5, 0(R3) 1 2 3 6 713 14 ,PO(P3)<-P8 SW - P8 P3 0 - 3 - ---- 006 - - 101 1008 13|
007] ADDI R1,R1,4 1 2 3 4 4 514 P9,P1,4 ---- ADDI P9 P1 - 4 3 - - ---- 007 RL PL 001 3008 14|
008] ADDI R3, R3, 4 2 3 4 5 5 615 P10,P3,4 ---- ADDI P10 P3 - 4 4 - - ---- 008 RB P3 001 +------mmmmmmmmann +
009] ADDI R7,R7,-1 2 3 4 5 5 615 P12,P11,-1 ---- ADDI P12 P11 - -1 4 - - ---- 009 R7 P11 001
010] BNE R7,RO,-11 2 3 4 6 6 715 ,P12,P0O,-11 ----  BNE - P12 PO -11 6 - ---- 010 - - 001 +----mmmmmmmeaaaaa +
011] LW Rz, O(R1) 3 4 5 7 810 15 P13,0(P9) ----  LWPI3 P9 - O 5 - - ----000R P2 001 |SQ2) |
012] LW R4, 0(R3) 3 4 5 8 9 11 16 P14, 0(P10) LW P14 P10 - 0 6 - - ---- 001l R4 P4 001 |PC OPP EFAD Q|
013] ADD R5,R5, R2 3 4 5 13 13 14 16 P15, P8, P13 ---- ADD P15 P8 P13 - 13 10 - ---- 002R5 P8 001 |---- SWPO 1000 13|
014] ADD R5,R5, R4 3 4 5 14 14 15 16 P16, P15, P14 ---- ADD P16 P15 P14 - 14 11 - ---- 003 R5 PI5001 |---- SWPO 3000 13|
015] ML R5,R5,R5 4 5 6 15 15 20 21 P17, P16, P16 ----  MJL P17 P16 P16 - 15 15 - ---- 004 R5 P16 001 |---- SWPO 1004 20|
016] SW RS, O(R1) 4 5 6 910 20 21 ,PO(P9)<-P17 ---- SW- P17 P9 0 - 6 - ----005- - 101 |---- SWPO 3004 20|
017] SW R5,0(R3) 4 5 6 13 14 20 21 ,PO(P10)<-P17 ---- SW - P17 P10 O - 6 - ---- 006 - - 101 |027] SWPO 1008 .|
018] ADDI R1,R1,4 4 5 6 7 7 821 P18,P9,4 ---- ADDI P18 P9 - 4 6 - - ---- 007 RL P9 001 |028] SWPO 3008 |
019] ADDI R3, R3, 4 5 6 7 8 8 9 22 P19,P10,4 ---- ADDI P19 P10 - 4 7 - - ---- 008 RB P10 001 +---------mmmmmma-n +
020] ADDI R7,R7,-1 5 6 7 9 9 10 22 P20,P12,-1 ---- ADDI P20 P12 - -1 7 - - ---- 009 R7 P12 001
021] BNE R7,RO,-11 5 6 7 9 910 22 ,P20,P0,-11 ---- BNE - P20 PO -11 - 7 - ---- 010 - - 001
022] LW R2,0(R1) 6 7 8 10 11 13 22 P21, 0(P18) LW P21 P18 - 0 8 - - ---- 000 R2 P13 001
023] LW R4, 0(R3) 6 7 8 11 12 14 23 P22,0(P19) LW P22 P19 - 0 9 - - ---- 001 R4 P140O01
024] ADD RS5, R5, R2 6 7 8 20 20 21 23 P23, P17, P21 ---- ADD P23 P17 P21 - 20 13 - ---- 002 R5 P17 001
025] ADD R5,R5, R4 6 7 8 21 21 22 23 P24, P23, P22 ---- ADD P24 P23 P22 - 21 14 - ---- 003 R5 P23 001
026] ML R5,R5, R5 7 8 92222 P5, P24, P24 ---- ML P5 P24 P24 - 22 22 - 026) 004 R5 P24 00 O
027] SW R5,0(R1) 7 8 914 15 , PO(P18) <- P5 SW - P5 P18 0 -9 - 027) 005 - - 100
028] SW RS, 0(R3) 7 8 92021 ,PO(P19)<-P5 ---- SW- P5 P19 0 - 9 - 028 006- - 100
029] ADDI R1,R1,4 7 910 11 11 12 P6, P18, 4 ---- ADDI P6 P18 - 4 0 - - 029) 007 Rl P18 0 0 1
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030] ADDI R3, R3, 4 8 14 15 16 16 17 P7, P19, 4
031] ADDI R7,R7,-1 8 14 15 16 16 17 P1, P20, -1
032] BNE R7,RO,-11 8 14 15 16 16 17 ,P1, PO, -11

@26 stall due to NO SLOTS when trying to

Cct 26 16: 06: 44 2018

---- ADDI P7 P19 -
---- ADDI P1 P20 -

BNE -

P1

PO

4
-1
-11

23

15
15

15 -

030) 008 R3 P19
031) 009 R7 P20
032) 010 -

Press ENTER to continue (PC=12,|C=33, CK=26, CTOT=27, | PC=1. 22). ..
nove instuction ADD/ 025 from stage Wto stage C.

001
001
001

PHYSICAL REGS: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
* * ko x ok ox % % *

qi: 0111o00©0111111111111000O0O0T1FO0O0

vi: 00 00 00 00 00 OC OC 00 04 04 03 02 00 00 00 00 00 08 08 01 00 00 00 00
REG FILE: Ri: 1 2 3 4 5 6 7 8

Pi: 6 21 7 22 5 - 1 -

Q: 0 0 0 0 0 0 0 0

Vi: 00001004 00000000 00003004 00000000 00000000 00000000 00000002 00000000
STACES: F D P | X W C RENAMED STR | NSTRUCTI ON- W NDOW REORDER- BUFFER A ML S B F X
TOTAL SLOTS: 4 416 412 4 4 24 16 99 4 1 1 0 1 4 1
BUSY SLOTS: 0O 0 0 0 O 0 10 0 7 0O 0 0 0 0O 0 O
STALLS: 0 6 0104 0 013 6 0 0 0 0 325 0 0 O
PC | NSTRUCTI ON F DP 1 X WCP,P Pk Pl IW OPCDPi P PkI/PI G Ckd ROB# PC R OPi XS C H------mmnmnonanann
000] LW R2,0(R1) 0 1 2 3 4 6 7 P20(P1) LWP2 P1 - 0 2 - ---- 000 R2 - 001 |LQYO)
001] LW R4, 0(R3) 0 1 2 4 5 7 8 P4,0(P3) .-~ LWP4 P3 - O 2 - ---- 001R4 - 001 |PC OPP EFAD Q|
002] ADD R5,R5, R2 0 1 2 6 6 7 8 P6,P5 P2 ---- ADDP6 P5 P2 - 2 6 ---- 002 R5 P5 001 |---- LWP2 1000 6|
003] ADD RS, R5, R4 o 1 2 7 7 8 9 P7,P6, P4 ---- ADD P7 P6 P4 77 ---- 003 R5 P6 001 |---- LWP4 3000 7|
004] MUL R5,R5, RS 1 2 3 8 813 14 P8,P7,P7 ---- MJL P8 P7 P7 - 8 8 ---- 004 R5 P7 001 |---- LWP13 1004 10|
005] SW R5, 0(R1) 1 2 3 5 613 14 ,PO(P1)<-P8 SW - P8 P1 0 - 3 ---- 005 - - 101 |---- LWP14 3004 11|
006] SW R5, 0(R3) 1 2 3 6 713 14 ,PO(P3)<-P8 SW - P8 P3 0 - 3 ---- 006 - - 101 |---- LWP21 1008 13|
007] ADDI R1,R1,4 1 2 3 4 4 514 P9,P1,4 ---- ADDI P9 P1 - 4 3 - ---- 007 RL PL 001 |---- LWP22 3008 14|
008] ADDI R3, R3, 4 2 3 4 5 5 615 P10,P3,4 ---- ADDI P10 P3 - 4 4 - ---- 008 RB P3 001 +------mmmmmaaaaanas
009] ADDI R7,R7,-1 2 3 4 5 5 615 P12,P11,-1 ---- ADDI P12 P11 - -1 4 - ---- 009 R7 P11 001
010] BNE R7,RO,-11 2 3 4 6 6 715 ,P12,P0,-11 ---- BNE - P12 PO -11 6 ---- 010 - - 001 +----cmmmmcmma
011] LW R2,0(R1) 3 4 5 7 810 15 P13,0(P9) LWP13 P9 - 0 5 - ---- 000 R2 P2 001 [SQ1)
012] LW R4, 0(R3) 3 4 5 8 9 11 16 P14, 0(P10) ----  LWP14 P10 - O 6 - ---- 001 R4 P4 001 |PC OPP EFAD Q|
013] ADD R5,R5, R2 3 4 5 13 13 14 16 P15, P8, P13 ---- ADD P15 P8 P13 - 13 10 ---- 002R5 P8 001 |---- SWPO 1000 13|
014] ADD R5,R5, R4 3 4 5 14 14 15 16 P16, P15, P14 ---- ADD P16 P15 P14 - 14 11 ---- 008 R5 PI5001 |---- SWPO 3000 13|
015] MU R5,R5, RS 4 5 6 15 15 20 21 P17, P16, P16 ---- ML P17 P16 P16 - 15 15 ---- 004 R5 P16 001 |---- SWPO 1004 20|
016] SW R5, 0(R1) 4 5 6 910 20 21 ,PO(P9)<-P17  ---- SW - P17 P9 0 - 6 ---- 005 - - 101 |---- SWPO 3004 20|
017] SW R5, 0(R3) 4 5 6 13 14 20 21 ,PO(P10)<-P17 ---- SW - P17 P10 0 - 6 ---- 006 - - 101 |---- SWPO 1008 27|
018] ADDI R1,R1,4 4 5 6 7 7 821 P18,P9, 4 ---- ADDI P18 P9 - 4 6 - ---- 007 RL P9 001 |028 SWPO 3008 27|
019] ADDI R3, R3, 4 5 6 7 8 8 9 22 P19,P10,4 ---- ADDI P19 P10 - 4 7 - ---- 008 RB P10 0 0 1 +------mmmmmmmmann
020] ADDI R7,R7,-1 5 6 7 9 910 22 P20,P12,-1 ---- ADDI P20 P12 - -1 7 - ---- 009 R7 P12 001
021] BNE R7,RO,-11 5 6 7 9 910 22 ,P20,P0,-11 ---- BNE - P20 PO -11 - 7 ---- 010 - - 001
022] LW R2,0(R1) 6 7 8 10 11 13 22 P21, 0(P18) LW P21 P18 - 0 8 - ---- 000 R2 P1300 1
023] LW R4, 0(R3) 6 7 8 11 12 14 23 P22,0(P19) LW P22 P19 - 0 9 - ---- 001 R4 P14001
024] ADD R5,R5, R2 6 7 8 20 20 21 23 P23, P17, P21 ---- ADD P23 P17 P21 - 20 13 ---- 002 R5 P17001
025] ADD R5,R5, R4 6 7 8 21 21 22 23 P24, P23, P22 ---- ADD P24 P23 P22 - 21 14 ---- 003 R5 P23001
026] ML R5,R5 R5 7 8 9222227 P5, P24, P24 ---- ML P5 P24 P24 - 22 22 026) 004 R5 P24 00 1
027] SW R5, 0(R1) 7 8 9 14 15 27 ,PO(P18)<-P5 ---- SW- P5 P18 0 -9 027) 005 - - 101
028] SW R5, 0(R3) 7 8 9202127 ,PO(P19)<-P5  ---- SW - P5 P19 0 -9 028) 006 - - 101
029] ADDI R1,R1,4 7 910 11 11 12 P6, P18, 4 ---- ADDI P6 P18 - 4 10 - 029) 007 Rl P18 00 1
030] ADDI R3, R3, 4 8 14 15 16 16 17 P7, P19, 4 ---- ADDI P7 P19 - 4 15 - 030) 008 R3 P19 0 0 1
031] ADDI R7,R7,-1 8 14 15 16 16 17 P1, P20, -1 ---- ADDI P1 P20 - -1 15 - 031) 009 R7 P20 0 0 1
032] BNE R7,RO,-11 8 14 15 16 16 17 , P1, PO, -11 ---- BNE - P1 PO -11 - 15 032) 010 - - 001
------------------------------------------------- Press ENTER to continue (PC=12,|C=33, CK=27, CTOT=28, | PC-1. 18). ..
@27 stall due to NO SLOTS when trying to nove instuction ADD/ 025 from stage Wto stage C.
PHYSICAL REGS: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

* * ko x ok ox %

qi: 011100©01111111111111000011

vi: 00 00 00 00 00 OC OC 00 04 04 03 02 00 00 00 00 00 08 08 01 00 00 00 00
REG FILE: Ri: 1 2 3 4 5 6 7 8

Pi: 6 21 7 22 5 - 1 -

: 0
Vi: 00001008 00000000

0 0 0 0 0
00003004 00000000 00000000 00000000 00000002 00000000
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STACES: F D P | X W C RENAMED STR | NSTRUCTI ON- W NDOW REORDER- BUFFER A ML S B F X
TOTAL SLOTS: 4 416 412 4 4 24 16 99 4 1 1 0 1 4 1
BUSY SLOTS: 0O 0 0 0O 0 1 08 0 3 0 0 0 0O 0 0 O
STALLS: 0 6 0104 0 013 6 0 0 0 0 325 0 O O
PC | NSTRUCTI ON F DPI1 X WCP,P PkP IW OPCDPi P PkI/Pl G Ckd ROB#PC R OPi X SC +-------mmmmmmaao +
000] LW R2, O(RL) 0 1 2 3 4 6 7P2,0(P1) ...~ LWP2 PL - O 2 - - ----000R - 001 |
001] LW R4, 0(R3) 0 1 2 4 5 7 8 P4,0(P3) LWP4 P3 - 0 2 - - ---- 001 R4 - 001 EFAD G |
002] ADD RS, R5, R2 0O 1 2 6 6 7 8 P6,P5P2 ---- ADDP6 P5 P2 - 2 6 - ---- 002 R5 P5 001 1000 6|
003] ADD RS5, R5, R4 0 1 2 7 7 8 9 P7,P6,P4 ---- ADDP7 P6 P4 - 77 - ---- 003 R5 P6 001 3000 7|
004] MUL R5,R5, RS 1 2 3 8 8 13 14 P8, P7,P7 ---- ML P8 P7 P7 - 8 8 - ---- 004 R5 P7 001 1004 10|
005] SW RS, O(R1) 1 2 3 5 613 14 ,PO(Pl)<-P8 ---- SW- P8 PL O - 3 - ----005- - 101 3004 11|
006] SW R5, 0(R3) 1 2 3 6 713 14 ,PO(P3)<-P8 ----  SW- P8 P3 0 - 3 - ----006- - 101 1008 13|
007] ADDI R1,R1,4 1 2 3 4 4 514 P9,P1,4 ---- ADDI P9 P1 - 4 3 - - ---- 007 RL PL 001 3008 14|
008] ADDI R3, R3,4 2 3 4 5 5 6 15 P10,P3,4 ---- ADDI P10 P3 - 4 4 - - ---- 008 RB P3 001 H--------mmmmmmnann +
009] ADDI R7,R7,-1 2 3 4 5 5 615 P12,P11,-1 ---- ADDI P12 P11 - -1 4 - - ---- 009 R7 P11 001
010] BNE R7,RO,-11 2 3 4 6 6 715 ,P12,P0,-11 ---- BNE - P12 PO -11 6 - ---- 010 - - 001
011] LW R2, O(R1) 3 4 5 7 810 15 P13, 0(P9) - LWPI3 P9 - O 5 - - ----000R P2 001
012] LW R4, 0(R3) 3 4 5 8 9 11 16 P14, 0(P10) LW P14 P10 - 0 6 - - ---- 001 R4 P4 001
013] ADD R5,R5, R2 3 4 513 13 14 16 P15, P8, P13 ---- ADD P15 P8 P13 - 13 10 - ---- 002 R5 P8 001
014] ADD RS, R5, R4 3 4 5 14 14 15 16 P16, P15, P14 ---- ADD P16 P15 P14 - 14 11 - ---- 003 R5 PI5001
015] MUL R5,R5, RS 4 5 6 15 15 20 21 P17, P16, P16 ---- MJL P17 P16 P16 - 15 15 - ---- 004 R5 P16 001
016] SW R5, 0(R1) 4 5 6 9 10 20 21 ,PO(P9)<-P17 SW - P17 P9 0 - 6 - ---- 005 - - 101
017] SW R5,0(R3) 4 5 613 14 20 21 ,PO(P10)<-P17 ---- SW- P17 P10 0 - 6 - ----006- - 101
018] ADDI R1,R1,4 4 5 6 7 7 821 P18,P9,4 ---- ADDI P18 P9 - 4 6 - - ---- 007 RL P9 001
019] ADDI R3, R3, 4 5 6 7 8 8 9 22 P19,P10,4 ---- ADDI P19 P10 - 4 7 - - ---- 008 R3 PIOOO 1
020] ADDI R7,R7,-1 5 6 7 9 910 22 P20,P12,-1 ---- ADDI P20 P12 - -1 7 - - ---- 009 R P12001
021] BNE R7,RO,-11 5 6 7 9 910 22 ,P20,P0,-11 ---- BNE - P20 PO -11 - 7 - ---- 010 - - 001
022] LW R2,0(R1) 6 7 8 10 11 13 22 P21, 0(P18) LW P21 P18 - 0 8 - - ---- 000 R2 P13 001
023] LW R4, 0(R3) 6 7 8 11 12 14 23 P22, 0(P19) ---- LWP22 P19 - O 9 - - ---- 001 R4 PI40OO 1
024] ADD R5,R5, R2 6 7 8 20 20 21 23 P23, P17, P21 ---- ADD P23 P17 P21 - 20 13 - ---- 002 R5 P17 001
025] ADD R5,R5, R4 6 7 8 21 21 22 23 P24, P23, P22 ---- ADD P24 P23 P22 - 21 14 - ---- 003 R5 P23 00 1
026] MU R5,R5, RS 7 8 9 22 22 27 28 P5, P24, P24 ---- ML P5 P24 P24 - 22 22 - ---- 004 R5 P24001
027] SW R5, 0(R1) 7 8 9 14 15 27 28 , PO(P18)<-P5 SW - P5 P18 0 -9 - ---- 005 - - 101
028] SW R5, 0(R3) 7 8 9 20 21 27 28 ,PO(P19)<-P5 SW - P5 P19 0 -9 - ---- 006 - - 101
029] ADDI R1,R1,4 7 9 10 11 11 12 28 P6,P18,4 ---- ADDI P6 P18 - 4 0 - - ---- 007 Rl P1I8001
030] ADDI R3, R3, 4 8 14 15 16 16 17 P7, P19, 4 ---- ADDI P7 P19 - 4 5 - - 030) 008 R3 P19 00 1
031] ADDI R7,R7,-1 8 14 15 16 16 17 P1, P20, -1 ---- ADDI P1 P20 - -1 15 - - 031) 009 R7 P20 0 0 1
032] BNE R7,RO,-11 8 14 15 16 16 17 , P1, PO, -11 ---- BNE - PL PO -11 - 15 - 032) 010 - - 001
------------------------------------------------- Press ENTER to continue (PC=12,|C=33, CK=28, CTOT=29, | PC=1. 14) . ..
PHYSICAL REGS: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
* P * %

qi o11100®O0O1171111111111111¢00 11

Vi 00 00 00 00 00 OC OC 00 04 04 03 02 00 00 00 00 00O 08 08 01 00 00 00 0O
REG FILE: Ri: 1 2 3 4 5 6 7 8

Pi: 6 21 7 22 5 - 1 -

Q: 0 0 0 0 0 0 0 0

Vi: 00001008 00000000 00003008 00000000 00000000 00000000 00000001 00000000
STAGES: F D P I X W C RENAMED-STR I NSTRUCTI ON- W NDOW REORDER- BUFFER A ML S B F X
TOTAL SLOTS: 4 416 412 4 4 24 16 99 4 1 1 0 1 4 1
BUSY SLOTS: 0O 0 0 0 O 06 0 0 0O 0 0 0O 0 0 O
STALLS: 0O 6 0104 0 013 6 0 0 0 0 325 0 0 O
PC | NSTRUCTI ON F DP 1 X WCPi,P Pk Pl IW OPCDPi P PkI/PI G Ckd ROB# PC R OPi XS C t------mmnmnononnann +
000] LW R2, O(R1) 0 1 2 3 4 6 7 P20(P1) - LWP2 PL - O 2 - - .- 000R - 001 |
001] LW R4, O(R3) 0 1 2 4 5 7 8 P4,0(P3) <= LWP4 P3 - 0 2 - - ----001R4 - 001 EFAD Gi |
002] ADD R5,R5, R2 0O 1 2 6 6 7 8P6,P5P2 ---- ADDP6 P5 P2 - 2 6 - ---- 002 R5 P5 001 1000 6|
003] ADD R5,R5, R4 o1 2 7 7 8 9 P7,P6,P4 ---- ADD P7 P6 P4 - 7 7 - ---- 003 R5 P6 001 3000 7|
004] MU R5,R5, RS 1 2 3 8 813 14 P8, P7,P7 ---- ML P8 P7 P7 - 8 8 - ---- 004 R5 P7 001 1004 10|
005] SW R5, 0(R1) 1 2 3 5 613 14 ,PO(P1)<-P8 SW - P8 P1 0 - 3 - ---- 005 - - 101 3004 11|
006] SW R5, 0(R3) 1 2 3 6 713 14 ,PO(P3)<-P8 SW - P8 P3 0 - 3 - ---- 006 - - 101 1008 13|
007] ADDI R1,R1,4 1 2 3 4 4 514 P9,P1,4 ---- ADDI P9 P1 - 4 3 - - ---- 007 RL PL 001 3008 14|
008] ADDI R3, R3, 4 2 3 4 5 5 615 P10,P3,4 ---- ADDI P10 P3 - 4 4 - - ---- 008 RB P3 001 +-----mmmmmmmmmann +
009] ADDI R7,R7,-1 2 3 4 5 5 615 P12,P11,-1 ---- ADDI P12 P11 - -1 4 - - ---- 009 R7 P11 001
010] BNE R7,RO,-11 2 3 4 6 6 715 ,P12,P0,-11 ---- BNE- PI2P0O -11 6 © a-e- 010 - - 00 L Ao +
011] LW R2, O(R1) 3 4 5 7 810 15 P13, 0(P9) <= LWPI3 P9 - 0 5 - - ----000R P2 001 |SQO)
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012] LW R4, 0(R3) 3 4 5
013] ADD R5,R5, R2 3 4 5
014] ADD R5,R5, R4 3 4 5
015] ML R5,R5, RS 4 5 6
016] SW R5,0(R1) 4 5 6
017] SW R5, 0(R3) 4 5 6
018] ADDI R1,R1,4 4 5 6
019] ADDI R3, R3, 4 5 6 7
020] ADDI R7,R7,-1 5 6 7
021] BNE R7,RO,-11 5 6 7
022] LW R2,0(R1) 6 7 8
023] LW R4, 0(R3) 6 7 8
024] ADD R5,R5, R2 6 7 8
025] ADD R5,R5, R4 6 7 8
026] ML R5,R5 R5 7 8 9
027] SW R5, 0(R1) 7 8 9
028] SW R5, 0(R3) 7 8 9
029] ADDI RL,RL,4 7 910
030] ADDI R3,R3,4 8 14 15
031] ADDI R7,R7,-1 8 14 15
032] BNE R7,RO,-11 8 14 15
Program ' prog070628' FI Nl SHED

8
13
14
15

9
13

Fri

9
13
14
15
10
14

11

16
16
16
21
21
21
21
22
22
22
22
23
23
23
28
28
28
28
29
29
29

P14, 0( P10) .
P15, P8, P13
P16, P15, P14
P17, P16, P16

, PO(P9) <- P17
, PO(P10) <- P17
P18, P9, 4

P19, P10, 4
P20, P12, - 1

, P20, PO, - 11
P21, 0( P18)

P22, 0( P19) S
P23, P17, P21
P24, P23, P22
P5, P24, P24

, PO(P18) <- P5
, PO(P19) <- P5
P6, P18, 4

P7, P19, 4

P1, P20, - 1

. P1,PO,-11

PC=12, | C=33, CK=30, | PC=1. 10
Goodbye.

LW P14
ADD P15
ADD P16
MJL P17

SW -

SW -

ADDI P18

ADDI P19

ADDI P20
BNE -

LW P21

LW P22
ADD P23
ADD P24
MJL P5

SW -

SW -

ADDI  P6

ADDI  P7

ADDI P1
BNE -
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P10
P8

P15
P16
P17
P17
P9

P10
P12
P20
P18
P19
P17
P23
P24
P5

P5

P18
P19
P20
P1

P13
P14
P16
P9

P10

PO

P21
P22
P24
P18
P19

PO

Press ENTER to continue (PC=12,

' hAbhOO!

0 - -
5 - -
1 15 - - “---

-1 - 15 -
I C=33, CK=29, CTOT=30,

' A hOCO

001 R4 P4
002 R5 P8
003 R5 P15
004 R5 P16
005 - -

006 - -

007 RL P9
008 R3 P10
009 R7 P12
010 - -

000 R2 P13
001 R4 P14
002 R5 P17
003 R5 P23
004 R5 P24
005 - -

006 - -

007 RL P18
008 R3 P19
009 R7 P20
010 - -

1 PC=1. 10) . .

OC0OO0OORrRPFPROOOOOOOOORRFROOOO
0OC00000000000O00O0O00O0O0O0O
PRPRPRPRPRRRPRREPRPRREPRRPRRPRERRRER

a|



