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./run_exl.sh

TEST: exl

./freess -exe prog_exl -iw4 -wins 16 -pregs 24 -robs 99 -lgs 3 -sgs 3 -llat 2 -afu 1 -batch yes -int no

LI ST OF I NI TALI ZATI ON PARAMETERS

-------------------------------------------- [ General ]
Progr am Name = prog_ex1l

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 Conplete no

Uni fied Dispatch/lssue = yes

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

©o o

Integer Milt. Units
Integer Mult. Latency
Integer Mult. Pipe
Floating 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]

WWOoORK PR NHHJBE&HOHOH&&&JB&
7]

* Input program ' prog_exl’
Rl <-- 00001000
R4 <-- 00004000
R5 <-- 00005000
R6 <-- 00006000
000) 36 3 4 2 -->LW R3 R(R4)

001) 36 5 2-->LW R7, R(RS5)
002) 24 7 7 3 -->ML R7,R7,R3
003) 8 1 1-1-->ADD RLRIL -1
004) 44 7 6 2 --> SW R7, R(R6)
005) 8 2 2 8-->ADD R,R28
006) 5 1 0-7-->BNE RLRO,-7

*

TOTAL_ | NSTRUCTI ONS=7
DEFAULT_NUMBER_OF_| TERATI ONS=3

*

- STAGE = 4 entries.

FETCH STAGE = 4 entries.
DECCDE STAGE = 4 entries.
DI SPATCH STAGE = 16 entries.
| SSUE STAGE = 4 entries.
EXECUTE STAGE = 9 entries.
COWPLETE STAGE = 4 entries.
COM T STAGE = 4 entries.

Consi der the follow ng snippet of code running on 4-ways out-of-order superscalar processor.
Initially, R1=0x1000, R4=0x4000, R5=0x5000, R6=0x6000 and the other registers contain zero.
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| abl:

Wor ki ng hypot hesi s:

we have 24 physical

there are 9 | ogical

P T S S S 1

In order to calculate the total
conplete the followi ng chart until

LW
LW
MJL
ADDI

ADDI
BNE
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R3, R2( R4)
R7, R2( R5)
R7, R7, R3
RL,RL, -1
R7, R2( R6)
R, R2, 8
R1, RO, | abl

the fetch, decode and conmmit stages are 4 instructions wide
the instruction window has 16 slots

registers in the free pool

the reorder buffer has unlimted size
the integer multiplier has 4 stages
the | oad/store queues have 3 slots each and a common effective-address cal cul ation unit
there are 1 ALUs for arithnetic and |ogic operations and for branching

an ALU perfornms its operation in the same 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)

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 machine,

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

I nstruction Wndow, the Reorder

Buf fer (ROB) and the Load Queue (LQ and Store Queue (SQ.

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: 1211111111111 1111111111 11

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

Pi: - - - - - - - -

Q: 0 0 0 0 0 0 0 0

Vi: 00001000 00000000 00000000 00004000 00005000 00006000 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 4 9 4 4 24 16 99 11 1 0 1 4 1
BUSY SLOTS: 4 0 0 000 0O 0 0 0 0 00 0 OO
STALLS: 0 000 0O O0O0O0 0 0 0 0 00 0 OO
PC | NSTRUCTI ON F DP I X WCP,P Pk P IW OPCDPi P PkI/PI G Ckd ROB# PC R oPi e +
000] LW R3, R2(R4) 0 |LQO ) |
001] LW R7, R2(R5) 0 |PC  OP Pi EFAD G|
002] ML R7,R7,R3 0 R +
003] ADDI RL,RL,-1 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

x ok x x Kk % %

qi: o00101111011111111111111111111

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

Pi: 8 2 3 1 4 - 6 -

Q: 1 0 1 0 0 0 1 0

Vi: 00001000 00000000 00000000 00004000 00005000 00006000 00000000 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 4 9 4 4 24 16 99 11 1 0 1 4 1
BUSY SLOTS: 3 4 0 0 0 0 08 0 0 0 0 0 O0OOTO
STALLS: 0 0 00 0O O0 0O 0 0 0 0 00 0 OO
PC | NSTRUCTI ON F DPI1I X WCP,P PkP IW OPCDPi P Pk I/P ROB# PC R  oPi R LR R LR +
000] LW R3, R2(R4) 0 1 P3, P2( P1) | LQO ) |
001] LW R7, R2(RS5) 0 1 P5, P2( P4) |PC  OP Pi EFAD O |
002] ML R7,R7,R3 0 1 P6, P5, P3 R L +
003] ADDI R1,RL,-1 0 1 P8, P7,-1
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004] SW R7, R2(R6) 1 LR L +
005] ADDI R2,R2,8 1 | SQ0 ) |
006] BNE R1,RO,-7 1 | PC OP Pi EFAD d|
------------------------------------------------- Press ENTER to continue (PC=0,|C=7, CK=1, CTOT=2, | PC=3. 50) . ..
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: oo01o011101101111111111111111111111:1

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

Pi: 8 10 3 1 4 9 6 -

Q: 1 1 1 0 0 0 1 0

Vi: 00001000 00000000 00000000 00004000 00005000 00006000 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 4 9 4 424 16 99 111 01 4 1
BUSY SLOTS: 4 3 4 0 0 0 010 4 4 0 0 0 0 OOTP O
STALLS: 0O 0 0 0O OO 0O 0 0 0O 0 0 0O 0O 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 R3, R2(R4) 01 2 P3, P2(P1) 000) LWP3 P1 P2 - 2 2 - 000) 000 R3 - 000 |LQO) |
001] LW R7,R2(R5) 0 1 2 P5, P2( P4) 001) LWP5 P4 P2 - 2 2 - 001) 001 R7 - 000 |PC OPP EFAD C|
002] ML R7,R7, R3 0 1 2 P6, P5, P3 002) MJL P6 P5 P3 - . - 002) 002 R7 P5 000 4-------vmmvcmmmnonn-- +
003] ADDI R1,R1,-1 0o 1 2 P8, P7,-1 003) ADDI P8 P7 - -1 2 - - 003) 003 RL P7 00O
004] SW R7, R2(R6) 12 , P6( P2) <- P9 o +
005] ADDI R2,R2,8 1 2 P10, P2, 8 | SQ0 ) |
006] BNE R1,RO,-7 1 2 , P8, PO, -7 |PC  OP Pi  EFAD d|
007] LW R3, R2(R4) 2 LR L +
008] LW R7,RR2(R5) 2
009] ML R7,R7, R3 2
010] ADDI R1,R1,-1 2
------------------------------------------------- Press ENTER to continue (PC=4,|C=11, CK=2, CTOT=3, | PC=3. 67). ..
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 x kK x  x k% %k * %k

qi oo01o011011011111111111111111

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

Pi: 14 10 11 1 4 9 13 -

Q: 1 1 1 0 0 0 1 0

Vi: 00001000 00000000 00000000 00004000 00005000 00006000 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 4 9 4 424 16 99 11 1 0 1 4 1
BUSY SLOTS: 3 45 1 1 0 014 5 7 0O 0 0 0O 0O 0 O
STALLS: 0O 0 02 0 0 0O 0 0 0O 01 0 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 R3, R2(R4) 01 2 3 P3, P2(P1) 000> LWP3 P1 P2 - 2 2 - 000) 000 R3 - 000 |LQ1) |
001] LW R7,RR2(R5) 0 1 2 P5, P2( P4) 001) LWP5 P4 P2 - 2 - 001) 001 R7 - 000 |PC OPP EFAD G|
002] ML R7,R7,R3 0o 1 2 P6, P5, P3 002) MJL P6 P5 P3 - R 002) 002 R7 P5 00 O |000] LWP3 0000 |
003] ADDI R1,R1,-1 01 2 3 3 P8, P7, -1 003> ADDI P8 P7 - -1 2 - - 003) 003 RL P7 0 0 0 H+-----cmmmmnmmmann +
004] SW R7, R2(R6) 1 2 3 , P6( P2) <- P9 000) SW - PO P2 P6 3 3 - 004) 004 - - 100
005] ADDI R2,R2,8 1 2 3 P10, P2, 8 003) ADDI P10 P2 - 8 3 - - 005) 005 R2 P2 000 +---------mmmmnonn-- +
006] BNE R1,RO,-7 1 2 3 , P8, PO, -7 004) BNE - P8 PO -7 - 3 - 006) 006 - - 000 |SQO) |
007] LW R3,R2(R4) 2 3 P11, P10( P1) |PC  OP Pi EFAD d|
008] LW R7, R2(RS5) 2 3 P12, P10( P4) o +
009] ML R7,R7,R3 2 3 P13, P12, P11
010] ADDI R1,R1, -1 2 3 P14, P8, -1
011] SW R7, R2(R6) 3
012] ADDI R2,R2,8 3
013] BNE RL,RO,-7 3
------------------------------------------------- Press ENTER to continue (PC=0, | C=14, CK=3, CTOT=4, | PC=3. 50) . . .
@03 stall due to no L-unit available
@03 stall due to NO SLOTS when trying to nove instuction LWO001 fromstage P to stage I.
@03 stall due to NO SLOTS when trying to nove instuction MJL/002 fromstage P to stage |.
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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 & x %k x %

qi: o0o01o011100®©0111111111111111111

vi: 00 00 00 00 00 00 00 FF 00 08 00 00 00 OO 00 00 00 00 OO 00 00 00 00 00
REG FILE: Ri: 1 2 3 4 5 6 7 8

Pi: 14 15 11 1 4 9 13 -

Q: 1 1 1 0 0 0 1 0

Vi: 00000FFF 00000000 00000000 00004000 00005000 00006000 00000000 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 4 9 4 4 24 16 99 11 1 0 1 4 1
BUSY SLOTS: 4 3 6 1 3 1 015 6 11 0 0 0 O0OTOTO
STALLS: 0O 0 0 4 0 00O 0 0 00 1 1000
PC | NSTRUCTI ON F DPI1 X WCP,P PkP IW OPCDPi P PkI/Pl G Ckd RB#PC R OPi X SC +-------mmmmmmaao +
000] LW R3, R2(R4) 01 2 3 4 P3, P2( P1) ----  LWP3 P1L P2 - 2 2 - 000) 0OOOR3 - 000 |LQ2) |
001] LW R7, R2(R5) 01 2 4 P5, P2( P4) 001> LWP5 P4 P2 - 2 2 - 001) 001 R7 - 000 |PC OP Pi EFAD Gi |
002] ML R7,R7,R3 0 1 2 P6, P5, P3 002) MJL P6 P5 P3 - Lo 002) 002 R7 P5 00 O |000] LWP3 4000 .|
003] ADDI R1,R1,-1 01 2 3 3 4 P8, P7,-1 ---- ADDI P8 P7 - -1 2 - - 003) 003 Rl P7 00 1 |001] LWP5 0000 .|
004] SW R7, R2(R6) 1 2 3 , P6(P2) <- P9 000) SW - P9 P2 P6 3 3 - 004) 004 - - 100 +-----mmmmmmmaao- +
005] ADDI R2,R2,8 1 2 3 4 4 P10, P2, 8 003> ADDI P10 P2 - 8 3 - - 005) 005 R2 P2 000
006] BNE R1,RO,-7 1 2 3 4 4 , P8, PO, -7 004> BNE - P8 PO -7 4 3 - 006) 006 - - 000 +----cmmmmmmaanannas +
007] LW R3, R2(R4) 2 3 4 P11, P10( P1) 001) LWP11 P1 P10 - 4 - 007) 000 R3 P3 000 |SQO) |
008] LW R7, R2(R5) 2 3 4 P12, P10( P4) 003) LWP12 P4 P10 - 4 - 008) 001 R7 P6 000 |[PC OPP EFAD Q|
009] ML R7,R7, R3 2 3 4 P13, P12, P11 004) MJL P13 P12 P11 - . - 009) 002 R7 P12 000 +---------mmnmnmnnn- +
010] ADDI R1,R1,-1 2 3 4 P14, P8, - 1 005) ADDI P14 P8 - -1 4 - - 010) 003 Rl P8 000
011] SW R7, R2(R6) 3 4 , P13(P10) <- P9
012] ADDI R2,R2,8 3 4 P15, P10, 8
013] BNE R1,RO,-7 3 4 , P14, PO, - 7
014] LW R3, R(R4) 4
015] LW R7, R2(RS5) 4
016] MU R7,R7, R3 4
017] ADDI R1,R1,-1 4
------------------------------------------------- Press ENTER to continue (PC=4, | C=18, CK=4, CTOT=5, | PC=3. 60). . .
@04 stall due to NO SLOTS when trying to nove instuction MJ/002 fromstage P to stage I.
@04 stall due to no S-unit available
@04 stall due to NO SLOTS when trying to nove instuction SWO004 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

Xk x kK x Kk x kK % Kk x % Kk x % %

qi oo01o011100©O0©O0O1111111111111111

vi 00 00 00 00 00 00 00 FF 00 08 00 00 00 FE 00 00 00 OO 00 00 00 00 00 00
REG FILE: Ri: 1 2 3 4 5 6 7 8

Pi: 19 15 16 1 4 9 18 -

Q: 1 1 1 0 0 0 1 0

Vi: 00000FFF 00000008 00000000 00004000 00005000 00006000 00000000 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 4 9 4 4 24 16 99 11 1 0 1 4 1
BUSY SLOTS: 3 4 7 1 3 1 019 7 14 0O 0 0 00O 0O O
STALLS: 0 0 0 8 0 0 10 0 0 00 3 1000
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+------mmnmnononnann +
000] LW R3,R2(R4) 01 2 3 4 P3, P2(P1) LWP3 P1 P2 - 2 2 - 000) 000 R3 - 000 |LQ2) |
001] LW R7, R2(RS5) 01 2 5 P5, P2( P4) ----  LWP5 P4 P2 - 2 2 - 001) 00OLR7 - 000 |PC OPP EFAD G|
002] ML R7,R7,R3 0o 1 2 P6, P5, P3 002) MJL P6 P5 P3 - P 002) 002 R7 P5 0 0 O |000] LWP3 4000 .|
003] ADDI R1,R1, -1 01 2 3 3 4 P8, P7,-1 ---- ADDI P8 P7 - -1 2 - - 003) 003 R1 P7 001 |001] LWP5 5000 .|
004] SW R7, R2(R6) 1 2 3 5 , P6(P2) <- P9 000>  SW- P9 P2 P6 3 3 - 004) 004 - - 100 +---cmmmmmcmaiaao +
005] ADDI R2,R2,8 1 2 3 4 4 5 P10, P2, 8 ---- ADDI P10 P2 - 8 3 - - 005) 005 R2 P2 001
006] BNE R1,RO,-7 1 2 3 4 4 5 , P8, PO, -7 ---- BNE - P8 PO -7 4 3 - 006) 006 - - 001 H+-----mmmmmmmam +
007] LW R3, R2(R4) 2 3 4 P11, P10( P1) 001) LWP11 P1 P10 - 4 5 - 007) 000 R3 P3 000 |SQ1) |
008] LW R7, R2(R5) 2 3 4 P12, P10( P4) 003) LWP12 P4 P10 - 4 5 - 008) 001 R7 P6 000 |PC OP Pi EFAD d|
009] ML R7,R7,R3 2 3 4 P13, P12, P11 004) MJL P13 P12 P11 - . - 009) 002 R7 P12 0 0 O |004] SWP6 0000 .|
010] ADDI R1,R1,-1 2 3 4 5 5 P14, P8, -1 005> ADDI P14 P8 - -1 4 - - 010) 003 Rl P8 000 +----------mmmnmn-- +
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011] SW R7, R2(R6) 3 4 5 , P13(P10) <- P9 000) SW - P9 P10 P13 5 5 - 011) 004 - - 100
012] ADDI R2,R2,8 3 4 5 P15, P10, 8 005) ADDI P15 P10 - 8 5 - - 012) 005 R2 P10 OO O
013] BNE R1,RO,-7 3 4 5 , P14, PO, - 7 006) BNE - P14 PO -7 - 5 - 013) 006 - - 000
014] LW R3, R2(R4) 4 5 P16, P15( P1)
015] LW R7, R2(RS5) 4 5 P17, P15( P4)
016] MU R7,R7, R3 4 5 P18, P17, P16
017] ADDI R1,R1,-1 4 5 P19, P14, -1
018] SW R7, R2(R6) 5
019] ADDI R2,R2,8 5
020] BNE RL,RO,-7 5
------------------------------------------------- Press ENTER to continue (PC=8,|C=21, CK=5, CTOT=6, | PC=3. 50). . .
@05 stall due to NO SLOTS when trying to nove instuction ADDI/003 from stage Wto stage C
@05 stall due to NO SLOTS when trying to nove instuction MJ/002 fromstage P to stage |.
@05 stall due to no L-unit available
@05 stall due to NO SLOTS when trying to nove instuction LWO007 fromstage P to stage |.
@05 stall due to no L-unit available
@05 stall due to NO SLOTS when trying to nove instuction LWO00O8 fromstage P to stage |.
@05 stall due to NO SLOTS when trying to nove instuction MJL/009 fromstage P to stage |I.
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 ok kA ok x Ak x % x ok k% ok kA ko

gi: 0 0O O O 1 1 0 0 0 O 1101111111111

vi: 00 00 00 00 00 00 OO0 FF 00 08 00 00 00 FE 10 00 00 00 00 OO 00 0O 00 0O
REG FILE: Ri: 1 2 3 4 5 6

Pi: 19 20 16 1 4 9 18

Q: 1 1 1 0

Vi: 00000FFE 00000008 00000000 00004000 00005000 00006000 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 4 9 4 4 24 16 99 11 1 0 1 4 1
BUSY SLOTS: 0 3 8 1 3 1 020 8 18 0 0 0 O0OOT O
STALLS: 0 0 012 0 0 20 0 0 0 0 4 2 000
PC | NSTRUCTI ON F DP I X WCP,P Pk P IW OPCDPi Pj PkI/Pl G Ckd ROB#PC R OPi X SC +-----mcmmmmemaaas +
000] LW R3, R2(R4) 01 2 3 4 6 P3, P2( P1) ----  LWP3 P1L P2 - 2 2 - 000) 0OOR3 - 001 |LQ2) |
001] LW R7, R(R5) 01 2 5 P5, P2( P4) ----  LWP5 P4 P2 - 2 - 001) 001LR7 - 000 |PC OPPi EFAD G|
002] ML R7,R7, R3 01 2 P6, P5, P3 002) MJL P6 P5 P3 - . 6 - 002) 002 R7 P5 000 |---- LWP3 4000 6|
003] ADDI R1,R1,-1 01 2 3 3 4 P8, P7,-1 ---- ADDI P8 P7 - -1 2 - - 003) 003 Rl P7 00 1 |001] LWP5 5000 .|
004] SW R7, R2(R6) 1 2 3 5 6 , P6(P2) <- P9 SW - P9 P2 P6 3 3 - 004) 004 - - 100 |007] LWP11 0000 .|
005] ADDI R2,R2,8 1 2 3 4 4 5 P10, P2, 8 ---- ADDI P10 P2 - 8 3 - - 005) 005 R2 P2 0 01 +------mmmmnmmmnnnnn +
006] BNE R1,RO,-7 1 2 3 4 4 5 , P8, PO, -7 ---- BNE - P8 PO -7 4 3 - 006) 006 - - 001
007] LW R3, R2(R4) 2 3 4 6 P11, P10( P1) 001> LWP11 P1 P10 - 4 5 - 007) 000 RB P3 00 0 H------mmmmmmnmnnan +
008] LW R7, R2(RS5) 2 3 4 P12, P10( P4) 003) LWP12 P4 P10 - 4 5 - 008) 001 R7 P6 000 [SQ1) |
009] ML R7,R7, R3 2 3 4 P13, P12, P11 004) MJL P13 P12 P11 - Lo - 009) 002 R7 P12 000 |PC OPP EFAD Q|
010] ADDI R1,R1,-1 2 3 4 5 5 6 P14, P8, - 1 ---- ADDI P14 P8 - -1 4 - - 010) 003 Rl P8 0 0 1 |004] SWP6 6000 .|
011] SW R7, R2(R6) 3 4 5 ,P13(P10)<-P9 000) SW- P9 P10 P13 5 5 - 011) 004 - - 1 0 0 Heeeeeeememmeamaaann +
012] ADDI R2,R2,8 3 4 5 6 6 P15, P10, 8 005> ADDI P15 P10 - 8 5 - - 012) 005 R2 P10 OO O
013] BNE RL,RO,-7 3 4 5 6 6 , P14, PO, - 7 006> BNE - P14 PO -7 6 5 - 013) 006 - - 000
014] LW R3, R2(R4) 4 5 6 P16, P15( P1) 001) LWP16 P1 P15 - 6 - 014) 000 R3 P11 00 O
015] LW R7, R2(R5) 4 5 6 P17, P15( P4) 005) LWP17 P4 P15 - 6 - 015) 001 R7 P13 00 O
016] ML R7,R7,R3 4 5 6 P18, P17, P16 006) MJL P18 P17 P16 - . - 016) 002 R7 P17 00 O
017] ADDI R1,R1,-1 4 5 6 P19, P14, -1 007) ADDI P19 P14 - -1 6 - - 017) 003 R1 P14 00 O
018] SW R7, R2(R6) 5 6 , P18( P15) <- P9
019] ADDI R2,R2,8 5 6 P20, P15, 8
020] BNE R1,RO,-7 5 6 ,P19, PO, -7
------------------------------------------------- Press ENTER to continue (PC=8,|C=21, CK=6, CTOT=7, | PC=3. 00). . .
@06 stall due to NO SLOTS when trying to nove instuction BNE/ 006 from stage Wto stage C.
@06 stall due to NO SLOTS when trying to nove instuction MJ/002 fromstage P to stage |.
@06 stall due to no L-unit available
@06 stall due to NO SLOTS when trying to nove instuction LWO008 fromstage P to stage I.
@06 stall due to NO SLOTS when trying to nove instuction MJL/009 fromstage P to stage |.
@06 stall due to no S-unit available
@06 stall due to NO SLOTS when trying to nove instuction SWO011 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: o o0oo0oo0O0O10O0OO0OO0OI111110H011111111111111

vi: 00 00 00 00 00 00 00 FF 00 08 00 00 00 FE 10 00 00 00 FD 00 00 00 00 00
REG FILE: Ri: 1 2 3 4 5 6 7 8

Pi: 19 20 16 1 4 9 18 -

Q: 1 1 1 0 0 0 1 0

Vi: O00000FFE 00000010 00000000 00004000 00005000 00006000 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 4 9 4 424 16 99 111 01 4 1
BUSY SLOTS: 0 0 8 1 3 1 020 8 20 0 0 0 0O OOTP O
STALLS: 0 0 017 0 0O 20 0 0 0O 0 6 3 0 0O
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 R3, R2(R4) 0 1 2 3 4 6 7 P3,P2(P1) LWP3 P1 P2 - 2 2 - ---- 000 R3 - 001 |LQ2) |
001] LW R7,R2(R5) 01 2 4 5 7 P5, P2( P4) LWP5 P4 P2 - 2 2 - 001) 001 R7 - 001 |[PC OPP EFADC|
002] ML R7,R7, R3 012 7 7 P6, P5, P3 002> MJL P6 P5 P3 - 7 6 - 002) 002 R7 P5 000 |---- LWP3 4000 6|
003] ADDI R1,R1,-1 01 2 3 3 4 P8, P7,-1 ---- ADDI P8 P7 - -1 2 - - 003) OO3 RL P7 001 |---- LWP5 5000 7|
004] SW R7, R2(R6) 1 2 3 5 6 , P6(P2) <- P9 SW - P9 P2 P6 3 3 - 004) 004 - - 100 |007] LWP11 4008 .|
005] ADDI R2,R2,8 1 2 3 4 4 5 P10, P2, 8 ---- ADDI P10 P2 - 8 3 - - 005) 005 R2 P2 0 0 1 |008] LWP12 0000 .|
006] BNE R1,RO,-7 1 2 3 4 4 5 , P8, PO, -7 ---- BNE - P8 PO -7 4 3 - 006) 006 - - 001 +----cmmmmcmma +
007] LW R3, R2(R4) 2 3 4 6 7 P11, P10( P1) LWP11 P1 P10 - 4 5 - 007) 000 R3 P3 000
008] LW R7,RR2(R5) 2 3 4 7 P12, P10( P4) 003> LWP12 P4 P10 - 4 5 - 008) 001 R7 P6 000 4-------vmmmmmmmn- +
009] ML R7,R7,R3 2 3 4 P13, P12, P11 004) MJL P13 P12 P11 - . . - 009) 002 R7 P12 000 |SQ1) |
010] ADDI R1,R1,-1 2 3 45 5 6 P14, P8, -1 ---- ADDI P14 P8 - -1 4 - - 010) 0OO3 RL P8 001 |PC OP Pi EFAD d|
011] SW R7, R2(R6) 3 4 5 , P13(P10)<-P9 000) SW - P9 P10 P13 5 5 - 011) 004 - - 100 |004 SWP6 6000 .|
012] ADDI R2,R2,8 3 45 6 6 7 P15, P10, 8 ---- ADDI P15 P10 - 8 5 - - 012) 005 R2 P10 0 0 1 4---------mmmmnonn-- +
013] BNE R1,RO,-7 3 45 6 6 7 ,P14, PO, -7 ---- BNE - P14 PO -7 6 5 - 013) 006 - - 001
014] LW R3, R2(R4) 4 5 6 P16, P15( P1) 001) LWP16 P1 P15 - 6 7 - 014) 00O R3 P11 00O
015] LW R7, R2(RS5) 4 5 6 P17, P15( P4) 005) LWP17 P4 P15 - 6 7 - 015) 001 R7 P1300 O
016] ML R7,R7,R3 4 5 6 P18, P17, P16 006) MJL P18 P17 P16 - . - 016) 002 R7 P17 00 O
017] ADDI R1,RL, -1 4 5 6 7 7 P19, P14, -1 007> ADDI P19 P14 - -1 6 - - 017) 003 Rl P14 0 0 O
018] SW R7, R2(R6) 5 6 7 , P18(P15)<-P9 002) SW - P9 P15 P18 7 7 - 018) 004 - - 100
019] ADDI R2,R2,8 5 6 7 P20, P15, 8 003) ADDI P20 P15 - 8 7 - - 019) 005 R2 P15 00 0
020] BNE R1,RO,-7 5 6 7 ,P19, PO, -7 007) BNE - P19 PO -7 - 7 - 020) 006 - - 000
------------------------------------------------- Press ENTER to continue (PC=8,|C=21, CK=7, CTOT=8, | PC=2. 62) . ..
@07 stall due to NO SLOTS when trying to nove instuction MJL/009 fromstage P to stage I.
@07 stall due to no S-unit available
@07 stall due to NO SLOTS when trying to nove instuction SWO011 fromstage P to stage |.
@07 stall due to no L-unit available
@07 stall due to NO SLOTS when trying to nove instuction LWO014 fromstage P to stage |.
@07 stall due to no L-unit available
@07 stall due to NO SLOTS when trying to nove instuction LWO015 fromstage P to stage |.
@07 stall due to NO SLOTS when trying to nove instuction MJL/016 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 kK x kK x  x k%X k k% k *x % * *x

qi: o o0o00O110©O0O0OO0OI171T110011110111111

vi: 00 00 00 00 00 00 00 FF 00 08 00 00 00 FE 10 00 00 00 FD 18 00 00 00 00
REG FILE: Ri: 1 2 3 4 5 6 7 8

Pi: 19 20 16 1 4 9 18 -

Q: 0 1 1 0 0 0 1 0

Vi: 00000FFD 00000010 00000000 00004000 00005000 00006000 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 4 9 4 424 16 99 11 1 0 1 4 1
BUSY SLOTS: 0 0 5 1 5 1 020 5 19 0O 0 0 0O 0 0 O
STALLS: 0 0 022 0 0 20 0 0 0O 0 8 4 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 R3, R2(R4) 0 1 2 3 4 6 7 P3,P2(P1) LWP3 P1 P2 - 2 2 - ---- 000 R3 - 001 |LQ2) |
001] LW R7, R2(RS5) 0 1 2 4 5 7 8 P5P2(P4) ----  LWP5 P4 P2 - 2 2 - ----001R7T - 001 |PC OPP EFAD G|
002] ML R7,R7,R3 o1 2 7 7 P6, P5, P3 ---- MJL P6 P5 P3 - 7 6 - 002) 002 R7 P5 000 |---- LWP3 4000 6|
003] ADDI R1,R1,-1 01 2 3 3 4 P8, P7, -1 ---- ADDI P8 P7 - -1 2 - - 003) 003 RL P7 001 |---- LWP5 5000 7|
004] SW R7, R2(R6) 1 2 3 5 6 , P6(P2) <- P9 SW - PO P2 P6 3 3 - 004) 004 - - 100 |007] LWP11 4008 .|
005] ADDI R2,R2,8 1 2 3 4 4 5 P10, P2, 8 ---- ADDI P10 P2 - 8 3 - - 005) 005 R2 P2 00 1 |008] LWP12 5008 .|
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006] BNE R1,RO,-7 1 2 3 4 4 5 , P8, PO, -7 ---- BNE - P8 PO -7 4 3 - 006) 006 - - 001 H+-----mmmmmmmam +
007] LW R3, R2(R4) 2 3 4 6 7 P11, P10( P1) LWP11 P1 P10 - 4 5 - 007) OO0 R3 P3 00O
008] LW R7, R2(R5) 2 3 4 7 8 P12, P10( P4) LWP12 P4 P10 - 4 5 - 008) 001 R7 P6 0 0 0 +------mmmmnmmmmannn +
009] ML R7,R7,R3 2 3 4 P13, P12, P11 004) MJL P13 P12 P11 - .- 009) 002 R7 P12 000 |SQ2) |
010] ADDI R1,R1,-1 2 3 4 5 5 6 P14, P8, -1 ---- ADDI P14 P8 - -1 4 - - 010) 0OO3 RL P8 001 |PC OPP EFADO|
011] SW R7, R2(R6) 3 4 5 8 ,P13(P10)<-P9 000> SW- P9 P10 P13 5 5 - 011) 004 - - 100 |004 SWP6 6000 .|
012] ADDI R2,R2,8 3 45 6 6 7 P15, P10, 8 ---- ADDI P15 P10 - 8 5 - - 012) 005 R2 P10 0 0 1 |011] SWP13 0000 .|
013] BNE R1,RO,-7 3 45 6 6 7 , P14, PO, -7 ---- BNE - P14 PO -7 6 5 - 013) 006 - - 001 +----mcmmmmaaaaanaas +
014] LW R3, R2(R4) 4 5 6 P16, P15( P1) 001) LWP16 P1 P15 - 6 7 - 014) 000 R3 P11 00 O
015] LW R7, R2(RS5) 4 5 6 P17, P15( P4) 005) LWP17 P4 P15 - 6 7 - 015) 001 R7 P13 00 O
016] MU R7,R7, R3 4 5 6 P18, P17, P16 006) MJL P18 P17 P16 - Lo - 016) 002 R7 P17 0 0 O
017] ADDI R1,R1,-1 4 5 6 7 7 8 P19, P14, -1 ---- ADDI P19 P14 - -1 6 - - 017) 003 Rl P14 00 1
018] SW R7, R2(R6) 5 6 7 , P18( P15)<-P9 002) SW - P9 P15 P18 7 7 - 018) 004 - - 100
019] ADDI R2,R2,8 5 6 7 8 8 P20, P15, 8 003> ADDI P20 P15 - 8 7 - - 019) 005 R2 P1500 0
020] BNE R1,RO,-7 5 6 7 8 8 , P19, PO, -7 007> BNE - P19 PO -7 8 7 - 020) 006 - - 000
------------------------------------------------- Press ENTER to continue (PC=8,|C=21, CK=8, CTOT=9, | PC=2. 33). ..
@08 stall due to NO SLOTS when trying to nove instuction MJL/009 fromstage P to stage |.
@08 stall due to no L-unit available
@08 stall due to NO SLOTS when trying to nove instuction LWO014 fromstage P to stage |.
@08 stall due to no L-unit available
@08 stall due to NO SLOTS when trying to nove instuction LWO015 fromstage P to stage |.
@08 stall due to NO SLOTS when trying to nove instuction MJL/016 fromstage P to stage |.
@08 stall due to no S-unit available
@08 stall due to NO SLOTS when trying to nove instuction SWO018 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 ok kK kK K x &k %k kK % Kk x %k *x

qi: 0 00O0OOT11O0O0OTWO0OOOTI11110H01111001111

vi: 00 00 00 00 00 00 OO0 FF 00 08 00 00 00 FE 10 00 00 00 FD 18 00 00 00 00
REG FILE: Ri: 1 2 3 4 5 6 7 8

Pi: 19 20 16 1 4 9 18 -

Q: 0 0 1 0 0 0 1 0

Vi: 00000FFD 00000018 00000000 00004000 00005000 00006000 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 4 9 4 4 24 16 99 11 1 0 1 4 1
BUSY SLOTS: 0 0 4 1 2 1 020 4 19 0 0 0 O0OOT O
STALLS: 0 0 026 0 0 30 0 0 0 0 95 000
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 R3, R2(R4) 0 1 2 3 4 6 7 P3,P2(P1) ----  LWP3 P1L P2 - 2 2 - ----000R3 - 001 |LQ2) |
001] LW R7, R2(RS5) 0 1 2 4 5 7 8 P5 P2(P4) LWP5 P4 P2 - 2 2 - ---- 001 R7 - 001 |PC OP Pi  EFAD G|
002] ML R7,R7, R3 o1 2 7 7 P6, P5, P3 ---- ML P6 P5 P3 - 7 6 - 002) 002 R7 P5 000 |---- LWP3 4000 6|
003] ADDI R1,R1,-1 01 2 3 3 4 P8, P7,-1 ---- ADDI P8 P7 - -1 2 - - 003) 003 RL P7 001 |---- LWP5 5000 7|
004] SW R7, R2(R6) 1 2 3 5 6 , P6( P2) <- P9 SW - P9 P2 P6 3 3 - 004) 004 - - 100 |---- LWP11 4008 9|
005] ADDI R2,R2,8 1 2 3 4 4 5 P10, P2, 8 ---- ADDI P10 P2 - 8 3 - - 005) 005 R2 P2 001 |008] LWP12 5008 .|
006] BNE R1,RO,-7 1 2 3 4 4 5 , P8, PO, -7 ---- BNE - P8 PO -7 4 3 - 006) 006 - - 001 |014] LWP16 0000 .|
007] LW R3, R2(R4) 2 3 4 6 7 9 P11, P10( P1) LWP11 P1 P10 - 4 5 - 007) 000 RB P3 0 01 +--------mmmmmmnnon +
008] LW R7, R2(RS5) 2 3 4 7 8 P12, P10( P4) LWP12 P4 P10 - 4 5 - 008) 001 R7 P6 00O
009] ML R7,R7, R3 2 3 4 P13, P12, P11 004) MJL P13 P12 P11 - .9 - 009) 002 R7 P12 000 4---------mmmmnonnn- +
010] ADDI RL,RL,-1 2 3 4 5 5 6 P14, P8, - 1 ---- ADDl P14P8 - -1 4 - - 010) 003 RL P8 001 |SQ2) |
011] SW R7, R2(R6) 3 4 5 8 9 ,P13(P10)<-P9 ---- SW- P9 P10 P13 5 5 - 011) 004 - - 100 |PC OPP EFAD O]
012] ADDI R2,R2,8 3 45 6 6 7 P15, P10, 8 ---- ADDI P15 P10 - 8 5 - - 012) 005 R2 P10 0 0 1 |004] SWP6 6000 |
013] BNE RL,RO,-7 3 4 5 6 6 7 , P14, PO, -7 ---- BNE - P14 PO -7 6 5 - 013) 006 - - 001 |011] SWP13 6008 |
014] LW R3, R2(R4) 4 5 6 9 P16, P15( P1) 001> LWP16 P1 P15 - 6 7 - 014) 000 RB P11 0 0 0 +---------mmmmnmnnn- +
015] LW R7, R2(R5) 4 5 6 P17, P15( P4) 005) LWP17 P4 P15 - 6 7 - 015) 001 R7 P13 00 O
016] ML R7,R7,R3 4 5 6 P18, P17, P16 006) MJL P18 P17 P16 - .. - 016) 002 R7 P17 00 O
017] ADDI R1,R1,-1 4 5 6 7 7 8 P19, P14, -1 ---- ADDI P19 P14 - -1 6 - - 017) 003 Rl P14 00 1
018] SW R7, R2(R6) 5 6 7 ,P18(P15)<-P9 002) SW- P9 P15 P18 7 7 - 018) 004 - - 100
019] ADDI R2,R2,8 5 6 7 8 8 9 P20, P15, 8 ---- ADDI P20 P15 - 8 7 - - 019) 005 R2 P15 00 1
020] BNE R1,RO,-7 5 6 7 8 8 9 ,P19, PO, -7 ---- BNE - PI9 PO -7 8 7 - 020) 006 - - 001
------------------------------------------------- Press ENTER to continue (PC=8,|C=21, CK=9, CTOT=10, | PC=2. 10). ..
@09 stall due to NO SLOTS when trying to nove instuction ADDI/017 from stage Wto stage C.
@09 stall due to NO SLOTS when trying to nove instuction MJ/009 fromstage P to stage |.
@09 stall due to no L-unit available
@09 stall due to NO SLOTS when trying to nove instuction LWO015 fromstage P to stage I.
@09 stall due to NO SLOTS when trying to nove instuction MJL/016 fromstage P to stage |.
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@09 stall
@09 stall
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due to no S-unit available
due to NO SLOTS when trying to

nove instuction SWO018 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: o o0oo0oo0O0O11O0WO0O0OO0OO0OO0OT11TMO0OQO0OTI1TM111HO0H010111

vi: 00 00 00 00 00 00 00 FF 00 08 00 00 00 FE 10 00 00 00 FD 18 00 00 00 00
REG FILE: Ri: 1 2 3 4 5 6 7 8

Pi: 19 20 16 1 4 9 18 -

Q: 0 0 1 0 0 0 1 0

Vi: 00000FFD 00000018 00000000 00004000 00005000 00006000 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 4 9 4 424 16 99 111 01 4 1
BUSY SLOTS: 0 0 2 1 3 1 020 2 19 0 0 0 0 OOTP O
STALLS: 0O 0 028 0 0O 40 0 0 0O 0 9 6 0 0O
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 R3, R2(R4) 0 1 2 3 4 6 7 P3,P2(P1) LWP3 P1 P2 - 2 2 - ---- 000 R3 - 001 |LQ2) |
001] LW R7,R2(R5) 0 1 2 4 5 7 8 P5 P2(P4) LWP5 P4 P2 - 2 2 - ---- 001 R7 - 001 |[PC OPP EFADC|
002] ML R7,R7, R3 012 7 7 P6, P5, P3 ---- ML P6 P5 P3 - 7 6 - 002) 002 R7 P5 000 |---- LWP3 4000 6|
003] ADDI R1,R1,-1 01 2 3 3 4 P8, P7,-1 ---- ADDI P8 P7 - -1 2 - - 003) OO3 RL P7 001 |---- LWP5 5000 7|
004] SW R7, R2(R6) 1 2 3 5 6 , P6(P2) <- P9 SW - P9 P2 P6 3 3 - 004) 004 - - 100 |---- LWP11 4008 9|
005] ADDI R2,R2,8 1 2 3 4 4 5 P10, P2, 8 ---- ADDI P10 P2 - 8 3 - - 005) 005 R2 P2 001 |[---- LWP12 5008 10|
006] BNE R1,RO,-7 1 2 3 4 4 5 , P8, PO, -7 ---- BNE - P8 PO -7 4 3 - 006) 006 - - 001 |014] LWP16 4010 .|
007] LW R3, R2(R4) 2 3 4 6 7 9 P11, P10( P1) LWP11 P1 P10 - 4 5 - 007) 000 R3 P3 00 1 |015] LWP17 0000 .|
008] LW R7, R2(RS5) 2 3 4 7 810 P12, P10( P4) ----  LWPI12 P4 P10 - 4 5 -  008) 001 R7 P6 0 0 1 H---cemmmmmnnnnnnaan +
009] ML R7,R7,R3 2 3 410 10 P13, P12, P11 004> MJL P13 P12 P11 - 10 9 - 009) 002 R7 P12 00 O
010] ADDI R1,R1,-1 2 3 45 5 6 P14, P8, -1 ---- ADDI P14 P8 - -1 4 - - 010) 003 RL P8 0 0 1 H+-----cmmmmnmmmannn +
011] SW R7, R2(R6) 3 4 5 8 9 ,P13(P10)<-P9 ---- SW - P9 P10 P13 5 5 - 011) 004 - - 100 |sSQ2) |
012] ADDI R2,R2,8 3 45 6 6 7 P15, P10, 8 ---- ADDI P15 P10 - 8 5 - - 012) 005 R2 PI0OOO 1 |PC OPP EFADO|
013] BNE R1,RO,-7 3 45 6 6 7 ,P14, PO, -7 ---- BNE - P14 PO -7 6 5 - 013) 006 - - 001 |004] SWP6 6000 .|
014] LW R3, R2(R4) 4 5 6 910 P16, P15( P1) ----  LWP16 P1 P15 - 6 7 - 014) 000 R3 P11 0 0 0 |011] SWP13 6008 .|
015] LW R7, R2(R5) 4 5 610 P17, P15( P4) 005> LWP17 P4 P15 - 6 7 - 015) 001 R7 P13 0 0 0 +------mmmmnmmmmann +
016] ML R7,R7,R3 4 5 6 P18, P17, P16 006) MJL P18 P17 P16 - P 016) 002 R7 P17 00 O
017] ADDI R1,RL, -1 4 5 6 7 7 8 P19, P14, -1 ---- ADDI P19 P14 - -1 6 - - 017) 003 Rl P14 00 1
018] SW R7, R2(R6) 5 6 7 , P18(P15)<-P9 002) SW - P9 P15 P18 7 7 - 018) 004 - - 100
019] ADDI R2,R2,8 5 6 7 8 8 9 P20, P15, 8 ---- ADDI P20 P15 - 8 7 - - 019) 005 R2 P1500 1
020] BNE R1,RO,-7 5 6 7 8 8 9 ,P19, PO, -7 ---- BNE - P19 PO -7 8 7 - 020) 006 - - 001
------------------------------------------------- Press ENTER to continue (PC=8,|C=21, CK=10, CTOT=11, | PC=1.91) ...
@10 stall due to NO SLOTS when trying to nove instuction BNE/ 020 from stage Wto stage C.
@10 stall due to NO SLOTS when trying to nove instuction MJL/016 fromstage P to stage |.
@10 stall due to no S-unit available
@10 stall due to NO SLOTS when trying to nove instuction SWO018 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

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

qi 0o 00O0OOT11O0O0OO0OOOSDOOI1O0ODO0OU1111001111

vi 00 00 00 00 00 00 00 FF 00 08 00 00 00 FE 10 00 00 00 FD 18 00 00 00 00
REG FILE: Ri: 1 2 3 4 5 6 7 8

Pi 19 20 16 1 4 9 18 -

Q: 0 1 0 0 0 1 0

Vi: 00000FFD 00000018 00000000 00004000 00005000 00006000 00000000 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 4 9 4 4 24 16 99 11 1 0 1 4 1
BUSY SLOTS: 0 0 1 1 4 1 020 1 19 0 0 0 O0OOTO
STALLS: 0 0 029 0 0 50 0 0 0 0 9 6 00O
PC | NSTRUCTI ON F DPI1I X WCP,P PkP IW OPCDPi P PkI/Pl G Ckd ROB#PC R OPi X SC +-------mmmmmmmao +
000] LW R3, R2(R4) 0 1 2 3 4 6 7 P3,P2(PL) ----  LWP3 P1L P2 - 2 2 - ----000R3 - 001 |LQ2) |
001] LW R7, R2(R5) 0 1 2 4 5 7 8 P5,P2(P4) LWP5 P4 P2 - 2 2 - ---- 001 R7 - 001 |PC OP Pi EFAD Gi |
002] ML R7,R7,R3 o1 2 7 7 P6, P5, P3 ---- ML P6 P5 P3 - 7 6 - 002) 002 R7 P5 000 |[---- LWP3 4000 6|
003] ADDI R1,R1,-1 01 2 3 3 4 P8, P7,-1 ---- ADDI P8 P7 - -1 2 - - 003) 003 RL P7 001 |---- LWP5 5000 7|
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004] SW R7, R2(R6) 1 2 3 5 6 , P6(P2) <- P9 SW - P9 P2 P6 3 3 - 004) 004 - - 100 |---- LWP11 4008 9|
005] ADDI R2,R2,8 1 2 3 4 4 5 P10, P2, 8 ---- ADDI P10 P2 - 8 3 - - 005) 05 R2 P2 001 |---- LWP12 5008 10
006] BNE R1,RO,-7 1 2 3 4 4 5 , P8, PO, -7 ---- BNE - P8 PO -7 4 3 - 006) 006 - - 001 |014] LWP16 4010 .
007] LW R3, R2(R4) 2 3 4 6 7 9 P11, P10( P1) - LWP11 P1 P10 - 4 5 - 007) 000 R3 P3 001 |015] LWP17 5010 .
008] LW R7, R2(RS5) 2 3 4 7 810 P12, P10( P4) .- LWP12 P4 P10 - 4 5 - 008) 001 R7 P6 00 1 +---------mmmmnonn-- +
009] ML R7,R7, R3 2 3 41010 P13, P12, P11 ---- ML P13 P12 P11 - 10 9 - 009) 002 R7 P12 00 O
010] ADDI R1,R1,-1 2 3 4 5 5 6 P14, P8, -1 ---- ADDI P14 P8 - -1 4 - - 010) 003 RL P8 00 1 +---------mmmmmmn-n +
011] SW R7, R2(R6) 3 4 5 8 9 ,P13(P10)<-P9 ---- SW- P9 P10 P13 5 5 - 011) 004 - - 100 |SQ3) |
012] ADDI R2,R2,8 3 45 6 6 7 P15, P10, 8 ---- ADDI P15 P10 - 8 5 - - 012) 005 R2 P10 0 01 |PC OP Pi EFAD d|
013] BNE R1,RO,-7 3 4 5 6 6 7 , P14, PO, -7 ---- BNE - P14 PO -7 6 5 - 013) 006 - - 001 |004] SWP6 6000 .
014] LW R3, R2(R4) 4 5 6 910 P16, P15( P1) .- LWP16 P1 P15 - 6 7 - 014) 000 R3 P11 0 0 O |011] SWP13 6008
015] LW R7, R2(R5) 4 5 610 11 P17, P15( P4) .- LWP17 P4 P15 - 6 7 - 015) 001 R7 P13 0 0 O |018] SwWP18 0000
016] ML R7,R7,R3 4 5 6 P18, P17, P16 006) MJL P18 P17 P16 - .. - 016) 002 R7 P17 0 0 0 +---------mmmmmmommn +
017] ADDI R1,R1,-1 4 5 6 7 7 8 P19, P14, -1 ---- ADDI P19 P14 - -1 6 - - 017) 003 Rl P14 00 1
018] SW R7, R2(R6) 5 6 711 , P18(P15)<-P9 002> SW - P9 P15 P18 7 7 - 018) 004 - - 100
019] ADDI R2,R2,8 5 6 7 8 8 9 P20, P15, 8 ---- ADDI P20 P15 - 8 7 - - 019) 005 R2 P15 00 1
020] BNE R1,RO,-7 5 6 7 8 8 9 ,P19, PO, -7 ---- BNE - PI9 PO -7 8 7 - 020) 006 - - 001
------------------------------------------------- Press ENTER to continue (PC=8,|C=21, CK=11, CTOT=12, | PC=1.75) ...
@11 stall due to NO SLOTS when trying to nove instuction LWO008 fromstage Wto stage C
@11 stall due to NO SLOTS when trying to nove instuction MJ/016 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: o o0 o0oo0o0Go0OOGo0OGoOUGouoo0oo0OoO"11TH0WO0HO0OT11TT1IOQ0O0T1IT1IT171

vi: 00 00 00 00 00 00 00 FF 00 08 00 00 00 FE 10 00 00 00 FD 18 00 00 00 00
REG FILE: Ri: 1 2 3 4 5 6 7 8

Pi: 19 20 16 1 4 9 18 -

Q: 0 0 0 0 0 0 1 0

Vi: 00000FFD 00000018 00000000 00004000 00005000 00006000 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 4 9 4 424 16 99 111 01 4 1
BUSY SLOTS: 0 0 1 0 2 1 020 1 19 0 00 0O O OTP O
STALLS: 0O 0 030 0 0 60 0 0 0O 0 9 6 0 0O
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 R3, R2(R4) 0 1 2 3 4 6 7 P3,P2(P1) LWP3 P1 P2 - 2 2 - ---- 000 R3 - 001 |LQ1) |
001] LW R7,R2(R5) 0 1 2 4 5 7 8 P5 P2(P4) .- LWP5 P4 P2 - 2 2 - ---- 001 R7 - 001 |PC OPP EFADC|
002] ML R7,R7, R3 01 2 7 712 P6, P5, P3 ---- ML P6 P5 P3 - 7 6 - 002) 002 R7 P5 001 |---- LWP3 4000 6
003] ADDI R1,R1,-1 01 2 3 3 4 P8, P7,-1 ---- ADDI P8 P7 - -1 2 - - 003) OO3 Rt P7 001 |---- LWP5 5000 7
004] SW R7, R2(R6) 1 2 3 5 612 , P6( P2) <- P9 R SW - P9 P2 P6 3 3 - 004) 004 - - 101 |---- LWP11 4008 9
005] ADDI R2,R2,8 1 2 3 4 4 5 P10, P2, 8 ---- ADDI P10 P2 - 8 3 - - 005) 005 R2 P2 001 |---- LWP12 5008 10
006] BNE R1,RO,-7 1 2 3 4 4 5 , P8, PO, -7 ---- BNE - P8 PO -7 4 3 - 006) 006 - - 001 |---- LWP16 4010 12
007] LW R3, R2(R4) 2 3 4 6 7 9 P11, P10( P1) .- LWP11 P1 P10 - 4 5 - 007) 000 R3 P3 00 1 |015] LWP17 5010 .
008] LW R7, R2(RS5) 2 3 4 7 810 P12, P10( P4) ----  LWPI12 P4 P10 - 4 5 - 008) 001 R7 P6 0 0 1 H---emmmmmmnnnnnnaan +
009] ML R7,R7,R3 2 3 410 10 P13, P12, P11 ----  MJL P13 P12 P11 - 10 9 - 009) 002 R7 P12 00 O
010] ADDI R1,R1,-1 2 3 45 5 6 P14, P8, -1 ---- ADDI P14 P8 - -1 4 - - 010) 003 RL P8 0 0 1 H+-----cmmmmmmmmannn +
011] SW R7, R2(R6) 3 4 5 8 9 ,P13(P10)<-P9 ---- SW - P9 P10 P13 5 5 - 011) 004 - - 100 |sSQ2) |
012] ADDI R2,R2,8 3 45 6 6 7 P15, P10, 8 ---- ADDI P15 P10 - 8 5 - - 012) 005 R2 PI0OOO 1 |PC OPP EFADO|
013] BNE R1,RO,-7 3 45 6 6 7 ,P14, PO, -7 ---- BNE - P14 PO -7 6 5 - 013) 006 - - 001 |---- SWP6 6000 12
014] LW R3, R2(R4) 4 5 6 910 12 P16, P15( P1) ----  LWP16 P1 P15 - 6 7 - 014) 000 R3 P11 0 0 1 |011] SWP13 6008 .|
015] LW R7, R2(RS5) 4 5 610 11 P17, P15( P4) ----  LWP17 P4 P15 - 6 7 - 015) 001 R7 P13 00 O |018] SWP18 6010 .|
016] ML R7,R7,R3 4 5 6 P18, P17, P16 006) MJL P18 P17 P16 - .12 - 016) 002 R7 P17 0 0 O +-----cmmmmmmmmmaamn +
017] ADDI R1,RL, -1 4 5 6 7 7 8 P19, P14, -1 ---- ADDI P19 P14 - -1 6 - - 017) 003 Rl P14 00 1
018] SW R7, R2(R6) 5 6 711 12 , P18(P15)<-P9 ---- SW - P9 P15 P18 7 7 - 018) 004 - - 100
019] ADDI R2,R2,8 5 6 7 8 8 9 P20, P15, 8 ---- ADDI P20 P15 - 8 7 - - 019) 005 R2 P1500 1
020] BNE R1,RO,-7 5 6 7 8 8 9 ,P19, PO, -7 ---- BNE - P19 PO -7 8 7 - 020) 006 - - 001
------------------------------------------------- Press ENTER to continue (PC=8,|C=21, CK=12, CTOT=13, | PC=1. 62) . . .

@12 stall due to NO SLOTS when trying to nove instuction LWO008 fromstage Wto stage C.
@12 stall due to NO SLOTS when trying to nove instuction MJL/016 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
* * * * Xk kK ok kK kK Kk kK ok

qi: 01001 010O0O0O0OO0OT1O0O0O0OO0OTI1IO0O0OT1IT111

vi 00 00 00 00 00 00 00 FF 00 08 00 00 00 FE 10 00 00 00 FD 18 00 00 00 00
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REG FILE: Ri: 1 2 3 4 5 6 7 8

Pi: 19 20 16 1 4 9 18 -

Q: 0 0 0 0 0 0 1 0

Vi: 00001000 00000000 00000000 00004000 00005000 00006000 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 4 9 4 424 16 99 11 1 0 1 4 1
BUSY SLOTS: 0O 0 0 0 2 1 017 0 15 0O 0 0 0 0 0O
STALLS: 0 0 030 0 0 60 0 0 0 0 9 6 00O
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 R3,R(R4) 0 1 2 3 4 6 7 P3,P2(P1) .- LWP3 P1 P2 - 2 2 - ---- 000 R3 - 001 |LQYO) |
001] LW R7, R2(R5) 0 1 2 4 5 7 8 P5 P2(P4) ----  LWP5 P4 P2 - 2 2 - ----001R7T - 001 |[PC OPPi EFAD G|
002] ML R7,R7,R3 0O 1 2 7 7 12 13 P6,P5,P3 ---- ML P6 P5 P3 - 7 6 - ---- 002 R7 P5 001 |---- LWP3 4000 6|
003] ADDI R1,RL, -1 0 1 2 3 3 413 P8,P7,-1 ---- ADDI P8 P7 - -1 2 - - ---- 003RL P7T 001 |---- LWP5 5000 7|
004] SW R7, R2(R6) 1 2 3 5 612 13 ,P6(P2)<-P9 .- SW - P9 P2 P6 3 3 - ---- 004 - - 101 |---- LWP11 4008 9|
005] ADDI R2,R2,8 1 2 3 4 4 513P10,P2,8 ---- ADDI P10 P2 - 8 3 - - ---- 005 R P2 001 |---- LWP12 5008 10|
006] BNE R1,RO,-7 1 2 3 4 4 5 , P8, PO, -7 ---- BNE - P8 PO -7 4 3 - 006) 006 - - 001 |---- LWP16 4010 12|
007] LW R3, R2(R4) 2 3 4 6 7 9 P11, P10( P1) ----  LWP11 P1 P10 - 4 5 - 007) 000 R3 P3 001 |---- LWP17 5010 13|
008] LW R7, R2(RS5) 2 3 4 7 810 P12, P10( P4) - LWP12 P4 P10 - 4 5 - 008) 001 R7 P6 0 0 1 +---------mmmmmnnnnon +
009] ML R7,R7,R3 2 3 41010 P13, P12, P11 ---- ML P13 P12 P11 - 10 9 - 009) 002 R7 P12 00O
010] ADDI R1,R1,-1 2 3 45 5 6 P14, P8, -1 ---- ADDI P14 P8 - -1 4 - - 010) 003 Rl P8 00 1 4---------mmmmnon-- +
011] SW R7, R2(R6) 3 4 5 8 9 ,P13(P10)<-P9 ---- SW - P9 P10 P13 5 5 - 011) 004 - - 100 [sSQ2) |
012] ADDI R2,R2,8 3 45 6 6 7 P15, P10, 8 ---- ADDI P15 P10 - 8 5 - - 012) 005 R2 PI0OOO1 |PC OP P EFAD Q]
013] BNE RI1,RO,-7 3 45 6 6 7 , P14, PO, -7 ---- BNE - P14 PO -7 6 5 - 013) 006 - - 001 |---- SWP6 6000 12|
014] LW R3, R2(R4) 4 5 6 9 10 12 P16, P15( P1) - LWP16 P1 P15 - 6 7 - 014) 000 R3 P11 0 0 1 |011] SWP13 6008 .|
015] LW R7, R2(RS5) 4 5 610 11 13 P17, P15( P4) - LWP17 P4 P15 - 6 7 - 015) 001 R7 P13 0 0 1 |018] SWP18 6010 .|
016] MU R7,R7, R3 4 5 613 13 P18, P17, P16 006> MJL P18 P17 P16 - 13 12 - 016) 002 R7 P17 0 0 0 4---------mmmmnmn- +
017] ADDI R1,R1,-1 4 5 6 7 7 8 P19, P14, -1 ---- ADDI P19 P14 - -1 6 - - 017) 003 Rl P14 00 1
018] SW R7, R2(R6) 5 6 711 12 ,P18(P15)<-P9 ---- SW- P9 P15 P18 7 7 - 018) 004 - - 100
019] ADDI R2,R2,8 5 6 7 8 8 9 P20, P15, 8 ---- ADDI P20 P15 - 8 7 - - 019) 005 R2 P15 00 1
020] BNE R1,RO,-7 5 6 7 8 8 9 , P19, PO, -7 ---- BNE - P19 PO -7 8 7 - 020) 006 - - 001
------------------------------------------------- Press ENTER to continue (PC=8,|C=21, CK=13, CTOT=14, | PC=1. 50) . . .
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 011011100 O0O0O0O1TO0O0O0O01O0O0T1T111

vi 00 00 00 00 00 00 00 FF 00 08 00 00 00 FE 10 00 00 00 FD 18 00 00 00 00
REG FILE: Ri: 1 2 3 4 5 6 7 8

Pi: 19 20 16 1 4 9 18 -

Q: 0 0 0 0 0 0 1 0

Vi: 00001000 00000000 00000000 00004000 00005000 00006000 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 4 9 4 424 16 99 111 01 4 1
BUSY SLOTS: 0 0 0 0 2 1 015 0 12 0 0 0 0 OOTP O
STALLS: 0O 0 030 0 0 60 0 0 0 0 9 6 0 0O
PC I 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------nmmmmmnmnnon +
000] LW R3, R2(R4) 0 1 2 3 4 6 7 P3,P2(P1) .- LWP3 P1 P2 - 2 2 - ---- 000 R3 - 001 |LQYO) |
001] LW R7, R2(RS5) 0 1 2 4 5 7 8 P5 P2(P4) .- LWP5 P4 P2 - 2 2 - ---- 001 R7 - 001 |PC OPP EFADC|
002] ML R7,R7, R3 0 1 2 7 712 13 P6,P5,P3 ---- ML P6 P5 P3 - 7 6 - ---- 002 R7 P5 001 |---- LWP3 4000 6|
003] ADDI R1,R1, -1 0 1 2 3 3 413P8,P7,-1 ---- ADDI P8 P7 - -1 2 - - ---- 008RL P7 001 |---- LWP5 5000 7|
004] SW R7, R2(R6) 1 2 3 5 6 12 13 ,P6(P2)<-P9 R SW - P9 P2 P6 3 3 - ---- 004 - - 101 |---- LWP11 4008 9|
005] ADDI R2,R2,8 1 2 3 4 4 513 P10,P2,8 ---- ADDI P10 P2 - 8 3 - - ---- 005 R2 P2 001 |---- LWP12 5008 10|
006] BNE R1,RO,-7 1 2 3 4 4 514 ,P8,PO,-7 ---- BNE - P8 PO -7 4 3 - ---- 006 - - 001 |---- LWP16 4010 12|
007] LW R3, R2(R4) 2 3 4 6 7 9 14 P11, P10(P1) LWP11 P1 P10 - 4 5 - ---- 000 R3 P3 001 | - LWP17 5010 13|
008] LW R7, R2(R5) 2 3 4 7 810 14 P12, P10(P4) ----  LWP12 P4 P10 - 4 5 - -cc2 001 R7 P6 0 01 He---mceoaoommaaaan- +
009] ML R7,R7,R3 2 3 410 10 P13, P12, P11 ---- ML P13 P12 P11 - 0 9 - 009) 002 R7 P12 0 0 O
010] ADDI R1,R1, -1 2 3 4 5 5 6 P14, P8, -1 ---- ADDI P14 P8 - -1 4 - - 010) OOB RL P8 0 0 1 +-----------mmcnnnnn +
011] SW R7, R2(R6) 3 4 5 8 9 ,P13(P10)<-P9 ---- SW - P9 P10 P13 5 5 - 011) 004 - - 100 |sSQ)2) |
012] ADDI R2,R2,8 3 45 6 6 7 P15, P10, 8 ---- ADDI P15 P10 - 8 5 - - 012) 005 R2 PI0OOO 1 |PC OPP EFADO|
013] BNE R1,RO,-7 3 45 6 6 7 , P14, PO, -7 ---- BNE - P14 PO -7 6 5 - 013) 006 - - 001 |---- SWP6 6000 12|
014] LW R3, R2(R4) 4 5 6 910 12 P16, P15( P1) ----  LWP16 P1 P15 - 6 7 - 014) 000 R3 P11 0 0 1 |011] SWP13 6008 .|
015] LW R7, R2(R5) 4 5 610 11 13 P17, P15( P4) ----  LWP17 P4 P15 - 6 7 - 015) 001 R7 P13 0 0 1 |018] SWPI18 6010 .|
016] ML R7,R7,R3 4 5 6 13 13 P18, P17, P16 ---- MJL P18 P17 P16 - 13 12 - 016) 002 R7 P17 0 0 O +--------mmmmmmnnnnn +
017] ADDI R1,RL, -1 4 5 6 7 7 8 P19, P14, -1 ---- ADDI P19 P14 - -1 6 - - 017) 003 Rl P14 00 1
018] SW R7, R2(R6) 5 6 711 12 , P18(P15)<-P9 ---- SW - P9 P15 P18 7 7 - 018) 004 - - 100




out _ex1.txt Fri Oct 26 16:06:56 2018 11
019] ADDI R2,R2,8 5 6 7 8 8 9 P20, P15, 8 ---- ADDI P20 P15 - 8 7 - - 019) 005 R2 P1500 1
020] BNE R1,RO,-7 5 6 7 8 8 9 , P19, PO, -7 ---- BNE - P19 PO -7 8 7 - 020) 006 - - 001
------------------------------------------------- Press ENTER to continue (PC=8,|C=21, CK=14, CTOT=15, | PC=1. 40) . . .
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: 0110111100 WO0O0O0O0O0O0O0O0T11TO0O0TI1T1T1T1

vi: 00 00 00 00 00 00 00 FF 00 08 00 00 00 FE 10 00 00 00 FD 18 00 00 00 00
REG FILE: Ri: 1 2 3 4 5 6 7 8

Pi: 19 20 16 1 4 9 18 -

Q: 0 0 0 0 0 0 1 0

Vi: 00001000 00000000 00000000 00004000 00005000 00006000 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 4 9 4 424 16 99 111 01 4 1
BUSY SLOTS: 0 0 0 0 1 1 015 0 12 0 0 0 0 OOTP O
STALLS: 0 0 030 0 0 70 0 0 0O 0 9 6 0 0O
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 R3, R2(R4) 0 1 2 3 4 6 7 P3,P2(P1) LWP3 P1 P2 - 2 2 - ---- 000 R3 - 001 |LQYO) |
001] LW R7,R2(R5) 0 1 2 4 5 7 8 P5 P2(P4) LWP5 P4 P2 - 2 2 - ---- 001 R7 - 001 |[PC OPP EFADC|
002] ML R7,R7, R3 0 1 2 7 712 13 P6,P5,P3 ---- ML P6 P5 P3 - 7 6 - ---- 002 R7 P5 001 |---- LWP3 4000 6|
003] ADDI R1,R1,-1 0O 1 2 3 3 413 P8,P7,-1 ---- ADDI P8 P7 - -1 2 - - ---- 003RL P7 001 |---- LWP5 5000 7|
004] SW R7, R2(R6) 1 2 3 5 6 12 13 ,P6(P2)<-P9 SW - P9 P2 P6 3 3 - ---- 004 - - 101 |---- LWP11 4008 9|
005] ADDI R2,R2,8 1 2 3 4 4 513 P10,P2,8 ---- ADDI P10 P2 - 8 3 - - ---- 005 R2 P2 001 |---- LWP12 5008 10|
006] BNE R1,RO,-7 1 2 3 4 4 514 ,P8,PO,-7 ---- BNE - P8 PO -7 4 3 - ---- 006 - - 001 |---- LWP16 4010 12|
007] LW R3, R2(R4) 2 3 4 6 7 9 14 P11, P10(P1) LWP11 P1 P10 - 4 5 - ---- 000 R3 P3 001 | - LWP17 5010 13|
008] LW R7, R2(RS5) 2 3 4 7 8 10 14 P12, P10(P4) ----  LWPI12 P4 P10 - 4 5 - ---- 001 R7T P6 001 Ho-eeoommmmoaaaaan +
009] ML R7,R7,R3 2 3 410 10 15 P13, P12, P11 ----  MJL P13 P12 P11 - 10 9 - 009) 002 R7 P12 00 1
010] ADDI R1,R1,-1 2 3 45 5 6 P14, P8, -1 ---- ADDI P14 P8 - -1 4 - - 010) 003 RL P8 0 0 1 H+-----cmmmmnmmmannn +
011] SW R7, R2(R6) 3 4 5 8 915 ,P13(P10)<-P9 ---- SW- P9 P1O P13 5 5 - 011) 004 - - 101 |SQ1) |
012] ADDI R2,R2,8 3 45 6 6 7 P15, P10, 8 ---- ADDI P15 P10 - 8 5 - - 012) 005 R2 PI0OOO 1 |PC OPP EFADO|
013] BNE R1,RO,-7 3 45 6 6 7 ,P14, PO, -7 ---- BNE - P14 PO -7 6 5 - 013) 006 - - 001 |---- SWP6 6000 12|
014] LW R3, R2(R4) 4 5 6 910 12 P16, P15( P1) ----  LWP16 P1 P15 - 6 7 - 014) 0OOOR3 P11 001 |---- SWP13 6008 15|
015] LW R7, R2(RS5) 4 5 610 11 13 P17, P15( P4) ----  LWP17 P4 P15 - 6 7 - 015) 001 R7 P13 0 0 1 |018] SWP18 6010 .|
016] ML R7,R7,R3 4 5 6 13 13 P18, P17, P16 ----  MJL P18 P17 P16 - 13 12 - 016) 002 R7 P17 0 0 O +-----cmmmmmmmimaamn +
017] ADDI R1,RL, -1 4 5 6 7 7 8 P19, P14, -1 ---- ADDI P19 P14 - -1 6 - - 017) 003 Rl P14 00 1
018] SW R7, R2(R6) 5 6 711 12 , P18(P15)<-P9 ---- SW - P9 P15 P18 7 7 - 018) 004 - - 100
019] ADDI R2,R2,8 5 6 7 8 8 9 P20, P15, 8 ---- ADDI P20 P15 - 8 7 - - 019) 005 R2 P1500 1
020] BNE R1,RO,-7 5 6 7 8 8 9 ,P19, PO, -7 ---- BNE - P19 PO -7 8 7 - 020) 006 - - 001
------------------------------------------------- Press ENTER to continue (PC=8,|C=21, CK=15, CTOI=16, | PC=1. 31) . ..
@15 stall due to NO SLOTS when trying to nove instuction LWO015 fromstage Wto stage C
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: 011o011111101010O0O0O0O0T1O0O0T1111

vi: 00 00 00 00 00 00 OO0 FF 00 08 00 00 00 FE 10 00 00 00 FD 18 00 00 00 0O
REG FILE: Ri: 1 2 3 4 5 6 7 8

Pi: 19 20 16 1 4 9 18 -

Q: 0 0 0 0 0 0 1 0

Vi: 00000FFF 00000008 00000000 00004000 00005000 00006000 00000000 00000000
STACES: 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 4 9 4 424 16 99 111 01 4 1
BUSY SLOTS: 0 0 0 0 1 1 012 0 8 0 0 0 0 OOTO
STALLS: 0 0 030 0 0 70 0 0 0 0 9 6 00O
PC | NSTRUCTI ON F DP Il X WCP,P PkP IW OPCDPi Pj PkI/Pl G Ckd ROB# PC R OPi X SC Hr--cmmmmammaaans +
000] LW R3, R2(R4) 0 1 2 3 4 6 7 P3,P2(P1) ----  LWP3 P1L P2 - 2 2 - ----000R3 - 001 |LQO) |
001] LW R7, R2(RS5) 0 1 2 4 5 7 8 P5 P2(P4) LWP5 P4 P2 - 2 2 - ---- 001 R7 - 001 |PC OPP EFAD Q|
002] ML R7,R7, R3 0 1 2 7 712 13 P6,P5,P3 ---- ML P6 P5 P3 - 7 6 - ---- 002 R7 P5 001 |---- LWP3 4000 6|
003] ADDI R1,R1,-1 0 1 2 3 3 413 P8,P7,-1 ---- ADDI P8 P7 - -1 2 - - ---- 003RL P7 001 |---- LWP5 5000 7|
004] SW R7, R2(R6) 1 2 3 5 612 13 ,P6(P2)<-P9 ---- SW- P9 P2 P6 3 3 - ----004- - 101 |---- LWP11 4008 9|
005] ADDI R2,R2,8 1 2 3 4 4 513 P10,P2,8 ---- ADDI P10 P2 - 8 3 - - ---- 005 R2 P2 001 |---- LWP12 5008 10|
006] BNE RI1,RO,-7 1 2 3 4 4 514 ,P8 PO,-7 ---- BNE - P8 PO -7 4 3 - ---- 006 - - 001 |---- LWP16 4010 12|
007] LW R3, R2(R4) 2 3 4 6 7 9 14 P11, P10(P1) LWP11 P1 P10 - 4 5 - ---- 000 RB P3 001 |---- LWP17 5010 13|
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008] LW R7, R2(RS5) 2 3 4 7 8 10 14 P12, P10(P4) ----  LWPI12 P4 P10 - 4 5 - ---- 001 R7 P6 001 H--ecommmmmmaaaaaaan +
009] ML R7,R7,R3 2 3 410 10 15 16 P13, P12, P11 ----  MJL P13 P12 P11 - 10 9 - ---- 002 R7 P12 001
010] ADDI R1,R1,-1 2 3 4 5 5 6 16 P14,P8,-1 ---- ADDI P14 P8 - -1 4 - - ---- 003 RL P8 001 +------mmmmmaaannn +
011] SW R7, R2(R6) 3 4 5 8 915 16 ,P13(P10)<-P9 ---- SW- P9 PIOPI3 5 5 - ---- 004 - - 101 |SQ1) |
012] ADDI R2,R2,8 3 4 5 6 6 7 16 P15 P10,8 ---- ADDI P15 P10 - 8 5 - - ---- 005 R2 PIOOO1 |PC OPP EFADO]|
013] BNE R1,RO,-7 3 45 6 6 7 , P14, PO, -7 ---- BNE - P14 PO -7 6 5 - 013) 006 - - 001 |---- SWP6 6000 12|
014] LW R3, R2(R4) 4 5 6 910 12 P16, P15( P1) ----  LWP16 P1 P15 - 6 7 - 014) 0OOOR3 P11 001 |---- SWP13 6008 15|
015] LW R7, R2(RS5) 4 5 610 11 13 P17, P15( P4) ----  LWP17 P4 P15 - 6 7 - 015) 001 R7 P13 0 0 1 |018] SWP18 6010 .|
016] ML R7,R7,R3 4 5 6 13 13 P18, P17, P16 ----  MJL P18 P17 P16 - 13 12 - 016) 002 R7 P17 0 0 O +------mmmmmmmamaamn +
017] ADDI R1,RL, -1 4 5 6 7 7 8 P19, P14, -1 ---- ADDI P19 P14 - -1 6 - - 017) 003 Rl P14 00 1
018] SW R7, R2(R6) 5 6 711 12 , P18(P15)<-P9 ---- SW - P9 P15 P18 7 7 - 018) 004 - - 100
019] ADDI R2,R2,8 5 6 7 8 8 9 P20, P15, 8 ---- ADDI P20 P15 - 8 7 - - 019) 005 R2 P1500 1
020] BNE R1,R0,-7 5 6 7 8 8 9 , P19, PO, -7 ---- BNE - P19 PO -7 8 7 - 020) 006 - - 001
------------------------------------------------- Press ENTER to continue (PC=8,|C=21, CK=16, CTOT=17, | PC=1. 24) . ..
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 ok % x x

qi: 0110111110111 1100WO0O0110W011 11

vi: 00 00 00 00 00 00 OO0 FF 00 08 00 00 00 FE 10 00 00 00 FD 18 00 00 00 00
REG FILE: Ri: 1 2 3 4 6 7 8

Pi: 19 20 16 1 9 18 -

Q: 0 0 0 0 0 1 0

Vi: 00000FFF 00000008 00000000 00004000 00005000 00006000 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 4 9 4 4 24 16 99 11 1 0 1 4 1
BUSY SLOTS: 0O 0 0 0 1 0 010 0 5 0 0 0 0O O OO0
STALLS: 0O 0 030 0 0 70 0 0 0 0 9 6 0 0O
PC | NSTRUCTI ON F DP I X WCP,P Pk P IW OPCDPi Pj PkI/Pl G Ckd ROB#PC R OPi X SC +-----mcmmmmemaaas +
000] LW R3, R2(R4) 0 1 2 3 4 6 7 P3,P2(P1) ----  LWP3 P1L P2 - 2 2 - ----000R3 - 001 |LQO) |
001] LW R7, R2(RS5) 0 1 2 4 5 7 8 P5 P2(P4) LWP5 P4 P2 - 2 2 - ---- 001 R7 - 001 |PC OP Pi  EFAD G|
002] ML R7,R7, R3 0 1 2 7 712 13 P6,P5,P3 ---- ML P6 P5 P3 - 7 6 - ---- 002 R7 P5 001 |---- LWP3 4000 6|
003] ADDI R1,R1,-1 0 1 2 3 3 413P8,P7,-1 ---- ADDI P8 P7 - -1 2 - - ---- 003RL P7 001 |---- LWP5 5000 7|
004] SW R7, R2(R6) 1 2 3 5 612 13 ,P6(P2)<-P9 <=~ SW- P9 P2 P6 3 3 - ----004- - 101 |---- LWPI11 4008 9|
005] ADDI R2,R2,8 1 2 3 4 4 513 P10,P2,8 ---- ADDI P10 P2 - 8 3 - - ---- 005 R P2 001 |---- LWP12 5008 10|
006] BNE R1,RO,-7 1 2 3 4 4 514 ,P8,PO,-7 ---- BNE - P8 PO -7 4 3 - ---- 006 - - 001 |---- LWP16 4010 12|
007] LW R3, R2(R4) 2 3 4 6 7 9 14 P11,P10(P1) LWP11 P1 P10 - 4 5 - ---- 000 RB P3 001 | - LWP17 5010 13|
008] LW R7, R2(RS5) 2 3 4 7 810 14 P12, P10(P4) LWP12 P4 P10 - 4 5 - ---- 001 R7 P6 001 +--------mmmmmmanann +
009] ML R7,R7, R3 2 3 410 10 15 16 P13, P12, P11 ---- ML P13 P12 P11 - 0 9 - ---- 002 R7 P12001
010] ADDI R1,R1,-1 2 3 4 5 5 616 P14,P8,-1 ---- ADDI P14 P8 - -1 4 - - ---- 003 RL P8 001 +--------mmmmmmmnn +
011] SW R7, R2(R6) 3 4 5 8 91516 ,P13(P10)<-P9 ---- SW- P9 PIOPI3 5 5 - ----004- - 101 |SQ1) |
012] ADDI R2,R2,8 3 4 5 6 6 7 16 P15,P10,8 ---- ADDI P15 P10 - 8 5 - - ---- 005 R2 PIOOO1 |PC OP Pi EFAD d|
013] BNE RL,RO,-7 3 4 5 6 6 717 ,P14,PO,-7 ---- BNE - P14 PO -7 6 5 - ---- 006 - - 001 |---- SWP6 6000 12|
014] LW R3, R2(R4) 4 5 6 910 12 17 P16, P15(P1) LWP16 P1 P15 - 6 7 - ---- 000 RB P11 001 |---- SWP13 6008 15|
015] LW R7, R2(R5) 4 5 610 11 13 17 P17, P15(P4) LWP17 P4 P15 - 6 7 - ---- 001 R7 P13 00 1 |018 SwWP18 6010 .|
016] ML R7,R7,R3 4 5 613 13 P18, P17, P16 ----  MJL P18 P17 P16 - 13 12 - 016) 002 R7 P17 0 0 0 +---------mmmmmmammn +
017] ADDI R1,R1,-1 4 5 6 7 7 8 P19, P14, -1 ---- ADDI P19 P14 - -1 6 - - 017) 003 Rl P14 00 1
018] SW R7, R2(R6) 5 6 711 12 , P18(P15)<-P9 ---- SW - P9 P15 P18 7 7 - 018) 004 - - 100
019] ADDI R2,R2,8 5 6 7 8 8 9 P20, P15, 8 ---- ADDI P20 P15 - 8 7 - - 019) 005 R2 P15 00 1
020] BNE R1,RO,-7 5 6 7 8 8 9 , P19, PO, -7 ---- BNE - P19 PO -7 8 7 - 020) 006 - - 001
------------------------------------------------- Press ENTER to continue (PC=8,|C=21, CK=17, CTOT=18, | PC=1. 17) ...
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 ok ox x x

qi: 0110111110111 100O0O0O0O0O0T1T1I11

vi: 00 00 00 00 00 00 00 FF 0O 08 00 00 00 FE 10 00 00 00 FD 18 00 00 00 00
REG FILE: Ri: 1 2 3 4 6 7 8

Pi: 19 20 16 1 9 18 -

Q: 0 0 0 0 0 0 0

Vi: 00000FFF 00000008 00000000 00004000 00005000 00006000 00000000 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 4 9 4 4 24 16 99 11 1 0 1 4 1
BUSY SLOTS: 0O 0 0 0 0 1 010 0 5 0 0 0 0O 0O 0 O
STALLS: 0O 0 030 0 0 80 0 0 0 0 9 6 0 0 O



out _ex1.txt Fri Oct 26 16:06:56 2018 13
PC | NSTRUCTI ON F DP I X WCP,P Pk P IW OPCDPi Pj PkI/Pl G Ckd ROB#PC R OPi X SC +------cmmmmmaaas +
000] LW R3, R2(R4) 0 1 2 3 4 6 7 P3,P2(P1) ----  LWP3 P1 P2 - 2 2 - ----000R3 - 001 |LQO) |
001] LW R7, R2(RS5) 0 1 2 4 5 7 8 P5 P2(P4) - LWP5 P4 P2 - 2 2 - ---- 001 R7 - 001 |PC OP Pi  EFAD G|
002] ML R7,R7,R3 0O 1 2 7 712 13 P6,P5,P3 ---- ML P6 P5 P3 - 7 6 - ---- 002 R7 P5 001 |---- LWP3 4000 6
003] ADDI R1,R1, -1 0 1 2 3 3 413 P8,P7,-1 ---- ADDI P8 P7 - -1 2 - - ---- 0083RL P7 001 |---- LWP5 5000 7
004] SW R7, R2(R6) 1 2 3 5 612 13 ,P6(P2)<-P9 -~ SW- P9 P2 P6 3 3 - ----004- - 101 |---- LWP11 4008 9|
005] ADDI R2,R2,8 1 2 3 4 4 513 P10,P2,8 ---- ADDI P10 P2 - 8 3 - - ---- 005 R P2 001 |---- LWP12 5008 10
006] BNE R1,RO,-7 1 2 3 4 4 514 ,P8,PO,-7 ---- BNE - P8 PO -7 4 3 - ---- 006 - - 001 |---- LWP16 4010 12
007] LW R3, R2(R4) 2 3 4 6 7 9 14 P11,P10(P1) - LWP11 P1 P10 - 4 5 - ---- 000 R3B P3 001 | - LWP17 5010 13
008] LW R7, R2(RS5) 2 3 4 7 810 14 P12, P10(P4) .- LWP12 P4 P10 - 4 5 - ---- 001 R7 P6 001 +--------mmmmmmmnn +
009] ML R7,R7,R3 2 3 410 10 15 16 P13, P12, P11 ----  MJL P13 P12 P11 - 10 9 - ---- 002 R7 P12001
010] ADDI R1,R1,-1 2 3 4 5 5 616 P14,P8,-1 ---- ADDI P14 P8 - -1 4 - - ---- 003 RL P8 001 +--------mmmmmmmann +
011] SW R7, R2(R6) 3 4 5 8 91516 ,P13(P10)<-P9 ---- SW- P9 PIOPI3 5 5 - ----004- - 101 |
012] ADDI R2,R2,8 3 4 5 6 6 7 16 P15,P10,8 ---- ADDI P15 P10 - 8 5 - - ---- 005 R2 PIOOO 1 EFAD O |
013] BNE RL,RO,-7 3 4 5 6 6 717 ,P14,PO,-7 ---- BNE - P14 PO -7 6 5 - ---- 006 - - 001 6000 12
014] LW R3,R2(R4) 4 5 6 9 10 12 17 P16, P15(P1) .- LWP16 P1 P15 - 6 7 - ---- 000 R3 P11 001 6008 15
015] LW R7, R2(R5) 4 5 6 10 11 13 17 P17, P15(P4) ---- LWP17 P4 P15 - 6 7 - ---- 001 R7 P13 001 6010 18
016] ML R7,R7,R3 4 5 6 13 13 18 P18, P17, P16 ---- MJL P18 P17 P16 - 13 12 - 016) 002 R7 P17 0 0 1 +---------mmmmmmmn +
017] ADDI R1,R1,-1 4 5 6 7 7 8 P19, P14, -1 ---- ADDI P19 P14 - -1 6 - - 017) 003 Rl P14 00 1
018] SW R7, R2(R6) 5 6 7 11 12 18 , P18(P15)<-P9 ---- SW - P9 P15 P18 7 7 - 018) 004 - - 101
019] ADDI R2,R2,8 5 6 7 8 8 9 P20, P15, 8 ---- ADDI P20 P15 - 8 7 - - 019) 005 R2 P15 00 1
020] BNE RL,RO,-7 5 6 7 8 8 9 , P19, PO, -7 ---- BNE - P19 PO -7 8 7 - 020) 006 - - 001
------------------------------------------------- Press ENTER to continue (PC=8,|C=21, CK=18, CTOT=19, | PC=1. 11) ...
@18 stall due to NO SLOTS when trying to nove instuction SWO011 fromstage Wto stage C.
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

qi o11o01111110111111110100W011 11

Vi 00 00 00 00 00 00 00 FF OO 08 00 00 00 FE 10 00 00 00 FD 18 00 00 00 00
REG FILE: Ri: 1 2 3 4 6 7 8

Pi: 19 20 16 1 9 18 -

Q: 0 0 0 0 0 0 0

Vi: 00000FFE 00000010 00000000 00004000 00005000 00006000 00000000 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 4 9 4 4 24 16 99 11 1 0 1 4 1
BUSY SLOTS: 0O 0 0 0 0 1 07 0 1 0O 0 0 0 0 OO0
STALLS: 0O 0 030 0 0 80 0 0 0O 0 9 6 0 0 O
PC | NSTRUCTI ON F DPI1I X WCP,P PkP IW OPCDPi P PkI/Pl G Ckd ROB#PC R OPi X SC +-------mmmmmmaao +
000] LW R3, R2(R4) 0 1 2 3 4 6 7 P3,P2(P1) ----  LWP3 P1L P2 - 2 2 - ----000R3 - 001 |LQO) |
001] LW R7, R2(R5) 0 1 2 4 5 7 8 P5, P2(P4) R LWP5 P4 P2 - 2 2 - ---- 001 R7 - 001 |PC OP Pi EFAD Gi |
002] ML R7,R7,R3 0o 1 2 7 7 12 13 P6,P5,P3 ---- ML P6 P5 P3 - 7 6 - ---- 002 R7 P5 001 |---- LWP3 4000 6
003] ADDI R1,RL, -1 0 1 2 3 3 413 P8,P7,-1 ---- ADDI P8 P7 - -1 2 - - ---- 003RL P7T 001 |---- LWP5 5000 7
004] SW R7, R2(R6) 1 2 3 5 612 13 ,P6(P2)<-P9 ---- SW - P9 P2 P6 3 3 - ---- 004 - - 101 |---- LWP11 4008 9
005] ADDI R2,R2,8 1 2 3 4 4 513 P10,P2,8 ---- ADDI P10 P2 - 8 3 - - ---- 005 R2 P2 001 |---- LWP12 5008 10
006] BNE R1,RO,-7 1 2 3 4 4 514 ,P8,PO,-7 ----  BNE - P8 PO -7 4 3 - ---- 006 - - 001 |---- LWP16 4010 12
007] LW R3, R2(R4) 2 3 4 6 7 9 14 P11,P10(P1) R LWP11 P1 P10 - 4 5 - ---- 000 RB P3 001 | - LWP17 5010 13
008] LW R7, R2(R5) 2 3 4 7 810 14 P12, P10(P4) .- LWP12 P4 P10 - 4 5 - ---- 001 R7 P6 001 +------mmmmmmaaaaaan +
009] ML R7,R7,R3 2 3 410 10 15 16 P13, P12, P11 ---- ML P13 P12 P11 - 10 9 - ---- 002 R7 P12001
010] ADDI R1,R1,-1 2 3 4 5 5 616 P14,P8,-1 ---- ADDI P14 P8 - -1 4 - - ---- 003 RL P8 001 +---------mmmmmmnnnn +
011] SW R7, R2(R6) 3 4 5 8 91516 ,P13(P10)<-P9 ---- SW- P9 PIOPI3 5 5 - ----004- - 101 |
012] ADDI R2,R2,8 3 4 5 6 6 7 16 P15,P10,8 ---- ADDI P15 P10 - 8 5 - - ---- 005 R2 PIOOO 1 EFAD Q|
013] BNE R1,RO,-7 3 45 6 6 717 ,P14,P0,-7 ---- BNE - P14 PO -7 6 5 - ---- 006 - - 001 6000 12
014] LW R3, R2(R4) 4 5 6 9 10 12 17 P16, P15(P1) - LWP16 P1 P15 - 6 7 - ---- 000 R3 P11 001 6008 15
015] LW R7, R2(R5) 4 5 6 10 11 13 17 P17, P15(P4) .- LWP17 P4 P15 - 6 7 - ---- 001 R7 P13 001 6010 18
016] ML R7,R7,R3 4 5 6 13 13 18 19 P18, P17, P16 ----  MJL P18 P17 P16 - 13 12 - ---- 002 R7 P17 001 +---------mn-mmmn-nn +
017] ADDI R1,R1,-1 4 5 6 7 7 819 P19,P14,-1 ---- ADDI P19 P14 - -1 6 - - ---- 003 RL P14001
018] SW R7, R2(R6) 5 6 7 11 12 18 19 ,P18(P15)<-P9 ---- SW - P9 P15 P18 7 7 - ---- 004 - - 101
019] ADDI R2,R2,8 5 6 7 8 8 9 19 P20,P15,8 ---- ADDI P20 P15 - 8 7 - - ---- 005 R2 PI500 1
020] BNE RL,RO,-7 5 6 7 8 8 9 , P19, PO, -7 ---- BNE - P19 PO -7 8 7 - 020) 006 - - 001
------------------------------------------------- Press ENTER to continue (PC=8,|C=21, CK=19, CTOT=20, | PC=1.05) . ..

PHYSICAL REGS: 1 2 3 4
* *

qi 0 1 1 0

vi 00 00 00 00

5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23 24
* *

*

11110
00 00 00 FF 00

11

111 1
08 00 00 00 FE 10 O

* *

1 00 01 1 1 1

0
0 00 00 FD 18 00 00 00 00
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REG FILE: Ri: 1 2 3 4 5 6 7 8

Pi: 19 20 16 1 4 9 18 -

Q: 0 0 0 0 0 0 0 0

Vi: 00000FFE 00000010 00000000 00004000 00005000 00006000 00000000 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 4 9 4 4 24 16 99 11 1 0 1 4 1
BUSY SLOTS: 0O 0 0 0 0 0 07 0 0 0O 0 0 0O 0O 0 O
STALLS: 0O 0 030 0 0 80 0 0 0 0 9 6 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 R3,R(R4) 0 1 2 3 4 6 7 P3,P2(P1) .- LWP3 P1 P2 - 2 2 - ---- 000 R3 - 001 |LQYO) |
001] LW R7, R2(RS5) 0 1 2 4 5 7 8 P5 P2(P4) ----  LWP5 P4 P2 - 2 2 - ----001R7T - 001 |PC OPP EFAD G|
002] ML R7,R7,R3 0O 1 2 7 7 12 13 P6,P5,P3 ---- ML P6 P5 P3 - 7 6 - ---- 002 R7 P5 001 |---- LWP3 4000 6|
003] ADDI R1,RL, -1 0 1 2 3 3 413 P8,P7,-1 ---- ADDI P8 P7 - -1 2 - - ---- 003RL P7T 001 |---- LWP5 5000 7|
004] SW R7, R2(R6) 1 2 3 5 612 13 ,P6(P2)<-P9 .- SW - P9 P2 P6 3 3 - ---- 004 - - 101 |---- LWP11 4008 9|
005] ADDI R2,R2,8 1 2 3 4 4 513P10,P2,8 ---- ADDI P10 P2 - 8 3 - - ---- 005 R P2 001 |---- LWP12 5008 10|
006] BNE R1,RO,-7 1 2 3 4 4 514 ,P8,PO,-7 ---- BNE - P8 PO -7 4 3 - ---- 006 - - 001 |---- LWP16 4010 12|
007] LW R3, R2(R4) 2 3 4 6 7 9 14 P11, P10(P1) - LWP11 P1 P10 - 4 5 - ---- 000 RB P3 001 |---- LWP17 5010 13|
008] LW R7, R2(R5) 2 3 4 7 8 10 14 P12, P10(P4) R LWP12 P4 P10 - 4 5 - ---- 001 R7 P6 001 +------mmmmmaaaaanan +
009] ML R7,R7,R3 2 3 410 10 15 16 P13, P12, P11 ---- ML P13 P12 P11 - 10 9 - ---- 002 R7 P12001
010] ADDI R1,R1,-1 2 3 4 5 5 616 P14,P8,-1 ---- ADDI P14 P8 - -1 4 - - ---- 003 RL P8 001 +-------vmmmmmmon-- +
011] SW R7, R2(R6) 3 4 5 8 915 16 ,P13(P10)<-P9 ---- SW - P9 P10 P13 5 5 - ---- 004 - - 101 |sSQO0) |
012] ADDI R2,R2,8 3 4 5 6 6 7 16 P15,P10,8 ---- ADDI P15 P10 - 8 5 - - ---- 005 R2 PIOOO1 |PC OP Pi  EFAD Q|
013] BNE R1,RO,-7 3 4 5 6 6 717 ,P14,P0,-7 ---- BNE - P14 PO -7 6 5 - ---- 006 - - 001 |---- SWP6 6000 12|
014] LW R3, R2(R4) 4 5 6 9 10 12 17 P16, P15(P1) R LWP16 P1 P15 - 6 7 - ---- 000 RB P11 001 |---- SWP13 6008 15|
015] LW R7, R2(RS5) 4 5 6 10 11 13 17 P17, P15(P4) - LWP17 P4 P15 - 6 7 - ---- 001 R7 P13001 |---- SWP18 6010 18|
016] MU R7,R7, R3 4 5 6 13 13 18 19 P18, P17, P16 ----  MJL P18 P17 P16 - 13 12 - ---- 002 R7 P17 00 1 4-------mmmmmmano- +
017] ADDI R1,R1,-1 4 5 6 7 7 819 P19,P14,-1 ---- ADDI P19 P14 - -1 6 - - ---- 003 Rl P14001
018] SW R7, R2(Re6) 5 6 7 11 12 18 19 ,P18(P15)<-P9 ---- SW- P9 P15 P18 7 7 - ---- 004 - - 101
019] ADDI R2,R2,8 5 6 7 8 8 9 19 P20,P15,8 ---- ADDI P20 P15 - 8 7 - - ---- 005 R PI5001
020] BNE R1,RO,-7 5 6 7 8 8 920 ,P19,P0,-7 ---- BNE - P19 PO -7 8 7 - ---- 006 - - 001
------------------------------------------------- Press ENTER to continue (PC=8,|C=21, CK=20, CTOT=21, | PC=1. 00) . ..

Program ' prog_ex1l’ FI NI SHED

PC=8, | C=21, CK=21, | PC=1. 00
Goodbye.



