Bildliche Darstellung des Befehlsflusses durch die Pipeline

Die folgenden Abbildungen zeigen die wichtigsten Registerinhalte aus der Simulation des Programms
'Demo.asm'. Diese Darstellung soll helfen den Flu? der Befehle durch die Pipeline zu verfolgen.

Clock: 0,1,2,3,4,5,6

Instruction Counter:

00000000 Reor der -Buffer
Entry O
Next instruction to commit] Instruction:
Instruction A: Instruction B: — ¥ R
- - Data:
i Entry 1
Instruction:
Data:

L oad-Store-Unit Arithmetic-L ogic-Unit Branch-Resolve-Unit -
Data-Stage Instruction: Instruction: Entry 2
Instruction: - - Instruction:

- Sourcel: Datato compare: -
Sourcel: - - Data:

- Source2: Alternative path: —
Source2: - - Entry 3

- Instruction:

Effective-Address-Stage -

Instruction: Data:
Address: Entry 4
- Instruction:
SPR-Write-Stage -
Instruction: Data:
- Note: The Multiply-Divide-Unit is not used in this program -
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Clock: 7

Instruction Counter:
00000008

Instruction A:

ja Program

Instruction B:
trap 0x104

!

L oad-Store-Unit Arithmetic-L ogic-Unit Branch-Resolve-Unit
Data-Stage Instruction: Instruction:
Instruction: - -
- Sourcel: Datato compare:
Sourcel: - -
- Source2: Alternative path:
Source2: - -
Effective-Address-Stage
Instruction:
Address:
SPR-Write-Stage
Instruction:
- Note: The Multiply-Divide-Unit is not used in this program

Clock: 8

Instruction Counter:
00002000

Instruction A:

Instruction B:

*—

Next instruction to commit}
_ >

L oad-Store-Unit Arithmetic-L ogic-Unit Branch-Resolve-Unit
Data-Stage Instruction: Instruction:
Instruction: - -
- Sourcel: Datato compare:
Sourcel: - -
- Source2: Alternative path:
Source2: - -
Effective-Address-Stage
Instruction:
Address:
SPR-Write-Stage
Instruction:
- Note: The Multiply-Divide-Unit is not used in this program

Reorder -Buffer

EntryO

Next instruction to commit}

Instruction:

Data:

Entry 1

Instruction:

Data:

Entry 2

Instruction:

Data:

Entry 3

Instruction:

Data:

Entry4

Instruction:

Data:

Reorder -Buffer

EntryO

Instruction:
ja Program

Data:
00000004

Entry 1

Instruction:

Data:

Entry 2

Instruction:

Data:

Entry 3

Instruction:

Data:

Entry4

Instruction:

Data:




Clock: 9, 10, 11, 12

Instruction Counter:
00002000

Instruction A:

Instruction B:

*—

L oad-Store-Unit

Arithmetic-L ogic-Unit

Branch-Resolve-Unit

Data-Stage

Instruction:

Sourcel:

Source2:

Instruction: Instruction:
Sourcel: Datato compare:
Source2: Alternative path:

Effective-Address-Stage

Instruction:

Address:

SPR-Write-Stage

Instruction:

Clock: 13

Next instruction to commif]

Note: The Multiply-Divide-Unit is not used in this program

Instruction Counter:
00002008

Instruction A:

addui r1,r0,List+4

Instruction B:

addui r2,r0,1

!

L oad-Store-Unit

Arithmetic-L ogic-Unit

Branch-Resolve-Unit

Data-Stage

Instruction:

Sourcel:

Source2:

Instruction: Instruction:
Sourcel: Datato compare:
Source2: Alternative path:

Effective-Address-Stage

Instruction:

Address:

SPR-Write-Stage

Instruction:

Next instruction to commi]
_

Note: The Multiply-Divide-Unit is not used in this program
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Instruction:
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Instruction:
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Instruction:

Data:

Reorder -Buffer
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Clock: 14

Instruction Counter:

00002008

Instruction A:

addui r2,r0,1

Instruction B:

!

Next instruction to commit}
_

L oad-Store-Unit Arithmetic-L ogic-Unit Branch-Resolve-Unit
DaIa—St@e Instruction: Instruction:
Instruction: addui r1,rO,List+4 -
- Sourcel: Data to compare:
Sourcel: 00000000 -
- Source2: Alternative path:
Source2: 00003004 -
Effective-Address-Stage
Instruction:
Address:
SPR-Write-Stage
Instruction:
- Note: The Multiply-Divide-Unit is not used in this program

Clock: 15

Instruction Counter:

00002008

Instruction A:

Instruction B:

*—

L oad-Store-Unit Arithmetic-L ogic-Unit Branch-Resolve-Unit
Data-Stage Instruction: Instruction:
Instruction: addui r2,r0,1 -
- Sourcel: Datato compare:
Sourcel: 00000000 -
- Source2: Alternative path:
Source2: 00000001 -
Effective-Address-Stage
Instruction:
Address:
SPR-Write-Stage
Instruction:
- Note: The Multiply-Divide-Unit is not used in this program

Reorder -Buffer

EntryO

Instruction:

Data:

Entry 1

Instruction:
addui r1,rO,List+4

Data:

Entry 2

Instruction:

Data:

Entry 3

Instruction:

Data:

Entry4

Instruction:

Data:

Reorder -Buffer

EntryO

Instruction:

Data:

Entry 1

Next instruction to commit}

Instruction:
addui r1,rO,List+4

Data:
00003004

Entry 2

Instruction:
addui r2,r0,1

Data:

Entry 3

Instruction:

Data:

Entry4

Instruction:

Data:




Clock: 16

Instruction Counter:
00002008

Instruction A:

Instruction B:

*—

Next instruction to commif]
—_—————— ]

L oad-Store-Unit Arithmetic-L ogic-Unit Branch-Resolve-Unit
Data-Stage Instruction: Instruction:
Instruction: - -
- Sourcel: Datato compare:
Sourcel: - -
- Source2: Alternative path:
Source2: - -
Effective-Address-Stage
Instruction:
Address:
SPR-Write-Stage
Instruction:
- Note: The Multiply-Divide-Unit is not used in this program

Clock: 17, 18

Instruction Counter:
00002008

Instruction A:

Instruction B:

*—

Next instruction to commi]
_ >

L oad-Store-Unit Arithmetic-L ogic-Unit Branch-Resolve-Unit
Data-Stage Instruction: Instruction:
Instruction: - -
- Sourcel: Datato compare:
Sourcel: - -
- Source2: Alternative path:
Source2: - -
Effective-Address-Stage
Instruction:
Address:
SPR-Write-Stage
Instruction:
- Note: The Multiply-Divide-Unit is not used in this program

Bildliche Darstellung des Befehlsflusses durch die Pipeline

Reorder -Buffer

EntryO

Instruction:

Data:

Entry 1

Instruction:

Data:

Entry 2

Instruction:
addui r2,r0,1

Data:
00000001

Entry 3

Instruction:

Data:

Entry4

Instruction:

Data:
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Instruction:
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Instruction:
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Instruction:

Data:

Entry 3

Instruction:

Data:

Entry4

Instruction:
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Clock: 19

Instruction Counter:

00002010

Instruction A:

sw -0x80(r0),r2

!

Instruction B:
add r3,r0,r2

L oad-Store-Unit

Arithmetic-L ogic-Unit

Branch-Resolve-Unit

Data-Stage

Instruction:

Instruction:

Instruction:

Sourcel:

Sourcel:

Data to compare:

Source2:

Source2:

Alternative path:

Effective-Address-Stage

Instruction:

Address:

SPR-Write-Stage

Instruction:

Clock: 20

Note: The Multiply-Divide-Unit is not used in this program

Instruction Counter:

00002010

Instruction A:

*—

Instruction B:

L oad-Store-Unit Arithmetic-L ogic-Unit Branch-Resolve-Unit
Data-Stage Instruction: Instruction:
Instruction: add r3,r0,r2 -
sw -0x80(r0),r2 Sourcel: Datato compare:
Sourcel: 00000000 =
00000000 Source2: Alternative path:
Source2: 00000001 -
00000001
Effective-Address-Stage
Instruction:
Address:
SPR-Write-Stage
Instruction:
- Note: The Multiply-Divide-Unit is not used in this program

Reorder -Buffer

EntryO

Instruction:

Data:

Entry 1

Instruction:

Data:

Entry 2

Instruction:

Data:

Entry 3

Next instruction to commitj
—_—————— ]

Instruction:

Data:

Entry4

Instruction:

Data:

Reorder -Buffer

EntryO

Instruction:

Data:

Entry 1

Instruction:

Data:

Entry 2

Instruction:

Data:

Entry 3

Next instruction to commitj

Instruction:
sw -0x80(r0),r2

Data:

Entry4

Instruction:
add r3,r0,r2

Data:




Clock: 21

Instruction Counter:

00002010

Instruction A:

Instruction B:

*—

L oad-Store-Unit

Arithmetic-L ogic-Unit

Branch-Resolve-Unit

Data-Stage

Instruction:

Instruction:

Instruction:

Sourcel:

Sourcel:

Data to compare:

Source2:

Source2:

Alternative path:

Effective-Address-Stage

Instruction:
sw -0x80(r0),r2

Address:
FFFFFF80

SPR-Write-Stage

Instruction:

Clock: 22

Note: The Multiply-Divide-Unit is not used in this program

Instruction Counter:

00002010

Instruction A:

Instruction B:

*—

Next instruction to commi]
—_—————— ]
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Reorder -Buffer

EntryO

Instruction:

Data:

Entry 1

Instruction:

Data:

Entry 2

Instruction:

Data:

Entry 3

Instruction:
sw -0x80(r0),r2

Data:

Entry4

Instruction:
add r3,r0,r2

Next instruction to commitj
—_—————— ]

L oad-Store-Unit Arithmetic-L ogic-Unit Branch-Resolve-Unit
Data-Stage Instruction: Instruction:
Instruction: - -
- Sourcel: Datato compare:
Sourcel: - -
- Source2: Alternative path:
Source2: - -
Effective-Address-Stage
Instruction:
Address:
SPR-Write-Stage
Instruction:
sw_-0x80(r0),r2 Note: The Multiply-Divide-Unit is not used in this program

Data:
0000001

Reorder -Buffer

EntryO

Instruction:

Data:

Entry 1

Instruction:

Data:

Entry 2

Instruction:

Data:

Entry 3

Instruction:
sw -0x80(r0),r2

Data:
00000001

Entry4

Instruction:
add r3,r0,r2

Data:
0000001




Clock: 23, 24

Instruction Counter:
00002010

Instruction A:

*—

Instruction B:

Next instruction to commit}
—_—————— ]

L oad-Store-Unit

Arithmetic-L ogic-Unit

Branch-Resolve-Unit

Data-Stage

Instruction:

Instruction:

Instruction:

Sourcel:

Sourcel:

Datato compare:

Source2:

Source2:

Alternative path:

Effective-Address-Stage

Instruction:

Address:

SPR-Write-Stage

Instruction:

Clock: 25

Note: The Multiply-Divide-Unit is not used in this program

Instruction Counter:
00002018

Instruction A:

Ihu r4,CountL oops(r0)

!

Instruction B:
sw-4(rl),r2

Next instruction to commit}
_ >

L oad-Store-Unit

Arithmetic-L ogic-Unit

Branch-Resolve-Unit

Data-Stage

Instruction:

Sourcel:

Source2:

Effective-Address-Stage

Instruction:

Address:

SPR-Write-Stage

Instruction:

Instruction:

Instruction:

Sourcel:

Datato compare:

Source2:

Alternative path:

Note: The Multiply-Divide-Unit is not used in this program
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Instruction:

Data:
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Instruction:

Data:

Entry 2

Instruction:

Data:

Entry 3

Instruction:

Data:

Entry4

Instruction:

Data:

Reorder -Buffer

EntryO

Instruction:

Data:

Entry 1

Instruction:

Data:

Entry 2

Instruction:

Data:

Entry 3

Instruction:

Data:

Entry4
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Clock: 26

Instruction Counter:
00002018

Instruction A:

sw-4(rl),r2

Instruction B:

!

L oad-Store-Unit

Arithmetic-L ogic-Unit

Branch-Resolve-Unit

Data-Stage

Instruction:
Ilhu r4,CountL oops(r0)

Sourcel:
00000000

Source2:
00000000

Instruction: Instruction:
Sourcel: Datato compare:
Source2: Alternative path:

Effective-Address-Stage

Instruction:

Address:

SPR-Write-Stage

Instruction:

Next instruction to commi]

Note: The Multiply-Divide-Unit is not used in this program

Clock: 27, 28, 29, 30

Instruction Counter:
00002018

Instruction A:

Instruction B:

*—

L oad-Store-Unit

Arithmetic-L ogic-Unit

Branch-Resolve-Unit

Data-Stage

Instruction:
sw-4(rl),r2

Sourcel:
00000000

Source2:
00000001

Instruction: Instruction:
Sourcel: Datato compare:
Source2:

Alternative path:

Effective-Address-Stage

Instruction:
Ilhu r4,CountL oops(r0)

Address:
0000205C
SPR-Write-Stage

Instruction:

Next instruction to commi]
—_—————— ]

Note: The Multiply-Divide-Unit is not used in this program
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Reorder -Buffer

EntryO

Instruction:
Ilhu r4,CountL oops(r0)

Data:

Entry 1

Instruction:

Data:

Entry 2

Instruction:

Data:

Entry 3

Instruction:

Data:

Entry4

Instruction:

Data:

Reorder -Buffer

Entry O

Instruction:
lhu r4,CountL oops(r0)

Data:

Entry 1

Instruction:
sw o -4(rl),r2

Data:

Entry 2

Instruction:

Data:

Entry 3

Instruction:

Data:

Entry4

Instruction:

Data:




Clock: 31, 32, 33, 34

Instruction Counter:
00002020

Instruction A:

sw 0(rl),r3

)\

Instruction B:

add r2,r2,r3

L oad-Store-Unit

Arithmetic-L ogic-Unit

Branch-Resolve-Unit

Data-Stage

Instruction:

Instruction:

Instruction:

sw o -4(rl),r2

Sourcel:

Sourcel:

Datato compare:

00000000

Source2:

Source2:

Alternative path:

00000001

Effective-Address-Stage

Instruction:
Ilhu r4,CountL oops(r0)

Address:
0000205C
SPR-Write-Stage

Instruction:

Clock: 35

Next instruction to commi]
—_—————— ]

Note: The Multiply-Divide-Unit is not used in this program

Instruction Counter:
00002020

Instruction A:

*—

Instruction B:

Next instruction to commi]

L oad-Store-Unit Arithmetic-L ogic-Unit Branch-Resolve-Unit
Data-Stage Instruction: Instruction:
Instruction: add r2,r2,r3 -
sw 0(r1),r3 Sourcel: Datato compare:
Sourcel: 00000001 -
00003004 Source2: Alternative path:
Source2: 00000001 -
00000001
Effective-Address-Stage
Instruction:
sw o -4(rl),r2
Address:
00003000
SPR-Write-Stage
Instruction:
- Note: The Multiply-Divide-Unit is not used in this program

10

Reorder -Buffer

Entry O

Instruction:
lhu r4,CountL oops(r0)

Data:

Entry 1

Instruction:
sw o -4(rl),r2

Data:

Entry 2

Instruction:

Data:

Entry 3

Instruction:

Data:

Entry4

Instruction:

Data:

Reorder -Buffer

EntryO

Instruction:
Ilhu r4,CountL oops(r0)

Data:
00000003

Entry 1

Instruction:
sw-4(rl),r2

Data:

Entry 2

Instruction:
sw 0(r1),r3

Data:

Entry 3

Instruction:
add r2,r2,r3

Data:

Entry4

Instruction:

Data:




Clock: 36

Instruction Counter:
00002020

Instruction A:

Instruction B:

*—

Next instruction to commit}
—_—————— ]

L oad-Store-Unit

Arithmetic-L ogic-Unit

Branch-Resolve-Unit

Data-Stage

Instruction:

Instruction:

Instruction:

Sourcel:

Sourcel:

Data to compare:

Source2:

Source2:

Alternative path:

Effective-Address-Stage

Instruction:
sw 0(r1),r3

Address:
00003004

SPR-Write-Stage

Instruction:

Clock: 37

Note: The Multiply-Divide-Unit is not used in this program

Instruction Counter:
00002020

Instruction A:

Instruction B:

*—

Next instruction to commit}
—_—————— ]

L oad-Store-Unit Arithmetic-L ogic-Unit Branch-Resolve-Unit
Data-Stage Instruction: Instruction:
Instruction: - -
- Sourcel: Datato compare:
Sourcel: - -
- Source2: Alternative path:
Source2: - -
Effective-Address-Stage
Instruction:
Address:
SPR-Write-Stage
Instruction:
- Note: The Multiply-Divide-Unit is not used in this program
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Reorder -Buffer

EntryO

Instruction:

Data:

Entry 1

Instruction:
sw o -4(rl),r2

Data:
00000001

Entry 2

Instruction:
sw 0(r1),r3

Data:

Entry 3

Instruction:
add r2,r2,r3

Data:
00000002

Entry4

Instruction:

Data:

Reorder -Buffer

EntryO

Instruction:

Data:

Entry 1

Instruction:

Data:

Entry 2

Instruction:
sw 0(r1),r3

Data:
00000001

Entry 3

Instruction:
add r2,r2,r3

Data:
00000002

Entry4

Instruction:

Data:
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Clock: 38

Instruction Counter:
00002020

Instruction A:

*—

Instruction B:

Next instruction to commi]

L oad-Store-Unit Arithmetic-L ogic-Unit Branch-Resolve-Unit
Data-Stage Instruction: Instruction:
Instruction: - -
- Sourcel: Datato compare:
Sourcel: - -
- Source2: Alternative path:
Source2: - -
Effective-Address-Stage
Instruction:
Address:
SPR-Write-Stage
Instruction:
- Note: The Multiply-Divide-Unit is not used in this program

Clock: 39

Instruction Counter:
00002028

Instruction A:

sw 4(rl),r2

!

Instruction B:
addui r1,r1,8

Next instruction to commi]
_

L oad-Store-Unit Arithmetic-L ogic-Unit Branch-Resolve-Unit
Data-Stage Instruction: Instruction:
Instruction: - -
- Sourcel: Datato compare:
Sourcel: - -
- Source2: Alternative path:
Source2: - -
Effective-Address-Stage
Instruction:
Address:
SPR-Write-Stage
Instruction:
- Note: The Multiply-Divide-Unit is not used in this program

Reorder -Buffer

EntryO

Instruction:

Data:

Entry 1

Instruction:

Data:

Entry 2

Instruction:

Data:

Entry 3

Instruction:

Data:

Entry4

Instruction:

Data:

Reorder -Buffer

EntryO

Instruction:

Data:

Entry 1

Instruction:

Data:

Entry 2

Instruction:

Data:

Entry 3

Instruction:

Data:

Entry4

Instruction:
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Clock: 40

Instruction Counter:
00002028

Instruction A:

Instruction B:

*—

L oad-Store-Unit Arithmetic-L ogic-Unit Branch-Resolve-Unit
Data-Stage Instruction: Instruction:
Instruction: addui r1,r1,8 -
sw 4(r1),r2 Sourcel: Datato compare:
Sourcel: 00003004 -
00003004 Source2: Alternative path:
Source2: 00000008 -
00000002
Effective-Address-Stage
Instruction:
Address:
SPR-Write-Stage
Instruction:
- Note: The Multiply-Divide-Unit is not used in this program

Clock: 41

Instruction Counter:
00002028

Instruction A:

Instruction B:

*—

L oad-Store-Unit

Arithmetic-L ogic-Unit

Branch-Resolve-Unit

Data-Stage

Instruction:

Instruction:

Instruction:

Sourcel:

Sourcel:

Data to compare:

Source2:

Source2:

Alternative path:

Effective-Address-Stage

Instruction:
sw 4(rl),r2

Address:
00003008

SPR-Write-Stage

Instruction:

Note: The Multiply-Divide-Unit is not used in this program
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Next instruction to commit}
_

Reorder -Buffer

EntryO

Instruction:
addui r1,r1,8

Data:

Entry 1

Instruction:

Data:

Entry 2

Instruction:

Data:

Entry 3

Instruction:

Data:

Entry4

Next instruction to commit}

Instruction:
sw 4(rl),r2

Data:

Reorder -Buffer

EntryO

Instruction:
addui r1,r1,8

Data:
0000300C

Entry 1

Instruction:

Data:

Entry 2

Instruction:

Data:

Entry 3

Instruction:

Data:

Entry4

Instruction:
sw 4(rl),r2

Data:

13



Clock: 42

Instruction Counter:
00002028

Instruction A:

*—

Instruction B:

L oad-Store-Unit Arithmetic-L ogic-Unit Branch-Resolve-Unit
Data-Stage Instruction: Instruction:
Instruction: - -
- Sourcel: Datato compare:
Sourcel: - -
- Source2: Alternative path:
Source2: - -
Effective-Address-Stage
Instruction:
Address:
SPR-Write-Stage
Instruction:
- Note: The Multiply-Divide-Unit is not used in this program

Clock: 43,

44, 45, 46

Instruction Counter:

00002028

Instruction A:

*—

Instruction B:

Next instruction to commit}
_

Next instruction to commitj
—_—————— ]

L oad-Store-Unit Arithmetic-L ogic-Unit Branch-Resolve-Unit
Data-Stage Instruction: Instruction:
Instruction: - -
- Sourcel: Datato compare:
Sourcel: - -
- Source2: Alternative path:
Source2: - -
Effective-Address-Stage
Instruction:
Address:
SPR-Write-Stage
Instruction:
- Note: The Multiply-Divide-Unit is not used in this program
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Reorder -Buffer

EntryO

Instruction:
addui r1,r1,8

Data:
0000300C

Entry 1

Instruction:

Data:

Entry 2

Instruction:

Data:

Entry 3

Instruction:

Data:

Entry4

Instruction:
sw 4(rl),r2

Data:
00000002

Reorder -Buffer

Entry O

Instruction:

Data:

Entry 1

Instruction:

Data:

Entry 2

Instruction:

Data:

Entry 3

Instruction:

Data:

Entry4

Instruction:

Data:




Clock: 47

Instruction Counter:
00002030

Instruction A:
add r3,r2,r3

Instruction B:
sub r4,r4,1

!

Next instruction to commit}
_

L oad-Store-Unit Arithmetic-L ogic-Unit Branch-Resolve-Unit
Data-Stage Instruction: Instruction:
Instruction: - -
- Sourcel: Datato compare:
Sourcel: - -
- Source2: Alternative path:
Source2: - -
Effective-Address-Stage
Instruction:
Address:
SPR-Write-Stage
Instruction:
- Note: The Multiply-Divide-Unit is not used in this program

Clock: 48

Instruction Counter:
00002030

Instruction A:

sub r4,r4,1

Instruction B:

!

L oad-Store-Unit Arithmetic-L ogic-Unit Branch-Resolve-Unit
Data-Stage Instruction: Instruction:
Instruction: add r3,r2,r3 -
- Sourcel: Datato compare:
Sourcel: 00000002 -
- Source2: Alternative path:
Source2: 00000001 -
Effective-Address-Stage
Instruction:
Address:
SPR-Write-Stage
Instruction:
- Note: The Multiply-Divide-Unit is not used in this program
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Data:

Entry4

Instruction:

Data:

Reorder -Buffer

EntryO

Instruction:

Data:

Entry 1

Next instruction to commit}

Instruction:
add r3,r2,r3

Data:

Entry 2

Instruction:

Data:

Entry 3

Instruction:

Data:

Entry4

Instruction:

Data:
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Clock: 49

Instruction Counter:

00002030

Instruction A:

*—

Instruction B:

Clock: 50

Instruction Counter:

00002030

Instruction A:

*—

L oad-Store-Unit Arithmetic-L ogic-Unit Branch-Resolve-Unit
Data-Siage Instruction: Instruction:
Instruction: sub r4,r4,1 -
- Sourcel: Datato compare:
Sourcel: 00000003 -
- Source2: Alternative path:
Source2: 00000001 -
Effective-Address-Stage
Instruction:
Address:
SPR-Write-Stage
Instruction:

Instruction B:

L oad-Store-Unit
Data-Stage

Arithmetic-L ogic-Unit

Branch-Resolve-Unit

Instruction:

Instruction:

Instruction:

Sourcel:

Sourcel:

Datato compare:

Next instruction to commitj
—_—————— ]

Source2:

Source2:

Alternative path:

Effective-Address-Stage

Instruction:

Address:

SPR-Write-Stage

Instruction:

16

Note: The Multiply-Divide-Unit is not used in this program

Note: The Multiply-Divide-Unit is not used in this program

Next instruction to commit}
_

Reorder -Buffer

EntryO

Instruction:

Data:

Entry 1

Instruction:
add r3,r2,r3

Data:
00000003

Entry 2

Instruction:
sub r4,r4,1

Data:

Entry 3

Instruction:

Data:

Entry4

Instruction:

Data:

Reorder -Buffer

EntryO

Instruction:

Data:

Entry 1

Instruction:

Data:

Entry 2

Instruction:
sub r4,r4,1

Data:
00000002

Entry 3

Instruction:

Data:

Entry4

Instruction:

Data:




Clock: 51, 52, 53, 54

Instruction Counter:
00002030

Instruction A:

Instruction B:

*—

L oad-Store-Unit

Arithmetic-L ogic-Unit

Branch-Resolve-Unit

Data-Stage

Instruction:

Sourcel:

Source2:

Instruction: Instruction:
Sourcel: Datato compare:
Source2: Alternative path:

Effective-Address-Stage

Instruction:

Address:

SPR-Write-Stage

Instruction:

Clock: 55

Next instruction to commi]

Note: The Multiply-Divide-Unit is not used in this program

Instruction Counter:
00002038

Instruction A:

bnez r4,Loop

Instruction B:
addui r7,ro,List

!

L oad-Store-Unit

Arithmetic-L ogic-Unit

Branch-Resolve-Unit

Data-Stage

Instruction:

Sourcel:

Source2:

Instruction: Instruction:
Sourcel: Datato compare:
Source2: Alternative path:

Effective-Address-Stage

Instruction:

Address:

SPR-Write-Stage

Instruction:

Next instruction to commi]
_ >

Note: The Multiply-Divide-Unit is not used in this program

Bildliche Darstellung des Befehlsflusses durch die Pipeline

Reorder -Buffer

Entry O

Instruction:

Data:

Entry 1

Instruction:

Data:

Entry 2

Instruction:

Data:

Entry 3

Instruction:

Data:

Entry4

Instruction:

Data:

Reorder -Buffer

EntryO

Instruction:

Data:

Entry 1

Instruction:

Data:

Entry 2

Instruction:

Data:

Entry 3

Instruction:

Data:

Entry4

Instruction:

Data:

17



Clock: 56

Instruction Counter:
00002018

Instruction A:

*—

Instruction B:

L oad-Store-Unit Arithmetic-L ogic-Unit Branch-Resolve-Unit
Data-Stage Instruction: Instruction:
Instruction: - -
- Sourcel: Datato compare:
Sourcel: - -
- Source2: Alternative path:
Source2: - -
Effective-Address-Stage
Instruction:
Address:
SPR-Write-Stage
Instruction:
- Note: The Multiply-Divide-Unit is not used in this program

Clock: 57

Instruction Counter:
00002020

Instruction A:

sw 0(r1),r3

!

Instruction B:
add r2,r2,r3

Next instruction to commit}
_ >

L oad-Store-Unit Arithmetic-L ogic-Unit Branch-Resolve-Unit
Data-Stage Instruction: Instruction:
Instruction: - -
- Sourcel: Datato compare:
Sourcel: - -
- Source2: Alternative path:
Source2: - -
Effective-Address-Stage
Instruction:
Address:
SPR-Write-Stage
Instruction:
- Note: The Multiply-Divide-Unit is not used in this program

Next instruction to commit}
_ >

Reorder -Buffer

EntryO

Instruction:

Data:

Entry 1

Instruction:

Data:

Entry 2

Instruction:

Data:

Entry 3

Instruction:

Data:

Entry4

Instruction:

Data:

Reorder -Buffer

EntryO

Instruction:

Data:

Entry 1

Instruction:

Data:

Entry 2

Instruction:

Data:

Entry 3

Instruction:

Data:

Entry4

Instruction:

Data:




Clock: 58

Instruction Counter:
00002028

Instruction A:

sw o 4(r1),r2

Instruction B:
addui r1,r1,8

!

L oad-Store-Unit Arithmetic-L ogic-Unit Branch-Resolve-Unit
Data-Stage Instruction: Instruction:
Instruction: add r2,r2,r3 -
sw 0(r1),r3 Sourcel: Datato compare:
Sourcel: 00000002 -
0000300C Source2: Alternative path:
Source2: 00000003 -
00000003
Effective-Address-Stage
Instruction:
Address:
SPR-Write-Stage
Instruction:
- Note: The Multiply-Divide-Unit is not used in this program

Clock: 59

Instruction Counter:
00002030

Instruction A:
add r3,r2,r3

Instruction B:
sub r4,r4,1

!

Next instruction to commit}
_ >

L oad-Store-Unit Arithmetic-L ogic-Unit Branch-Resolve-Unit
Data-Stage Instruction: Instruction:
Instruction: addui r1,r1,8 -
sw o 4(r1),r2 Sourcel: Datato compare:
Sourcel: 0000300C -
0000300C Source2: Alternative path:
Source2: 00000008 -
00000005
Effective-Address-Stage
Instruction:
sw 0(r1),r3
Address:
0000300C
SPR-Write-Stage
Instruction:
- Note: The Multiply-Divide-Unit is not used in this program

Bildliche Darstellung des Befehlsflusses durch die Pipeline

Next instruction to commit}
_ >

Reorder -Buffer

EntryO

Instruction:

Data:

Entry 1

Instruction:

Data:

Entry 2

Instruction:

Data:

Entry 3

Instruction:
sw 0(r1),r3

Data:

Entry4

Instruction:
add r2,r2,r3

Data:

Reorder -Buffer

EntryO

Instruction:
sw o 4(rl),r2

Data:

Entry 1

Instruction:
addui r1,r1,8

Data:

Entry 2

Instruction:

Data:

Entry 3

Instruction:
sw 0(r1),r3

Data:

Entry4

Instruction:
add r2,r2,r3

Data:
00000005

19



Clock: 60

Instruction Counter:
00002018

Instruction A:

sub r4,r4,1

!

Instruction B:

bnez r4,Loop

L oad-Store-Unit Arithmetic-L ogic-Unit Branch-Resolve-Unit
Data-Siage Instruction: Instruction:
Instruction: add r3,r2,r3 -
- Sourcel: Datato compare:
Sourcel: 00000005 -
- Source2: Alternative path:
Source2: 00000003 -
Effective-Address-Stage
Instruction:
sw 4(r1),r2
Address:
000030010
SPR-Write-Stage
Instruction:
- Note: The Multiply-Divide-Unit is not used in this program

Clock: 61

Instruction Counter:
00002020

Instruction A:

sw 0(r1),r3

!

Instruction B:
add r2,r2,r3

Next instruction to commit}
_ >

L oad-Store-Unit Arithmetic-L ogic-Unit Branch-Resolve-Unit
DaIa—St@e Instruction: Instruction:
Instruction: sub r4,r4,1 bnez r4,Loop
- Sourcel: Datato compare:
Sourcel: 00000002 not ready
- Source2: Alternative path:
Source2: 00000001 00002034
Effective-Address-Stage
Instruction:
Address:
SPR-Write-Stage
Instruction:
- Note: The Multiply-Divide-Unit is not used in this program

Reorder -Buffer

EntryO

Instruction:
sw4(rl),r2

Data:

Entry 1

Instruction:
addui r1,r1,8

Data:
00003014

Entry 2

Instruction:
add r3,r2,r3

Data:

Entry 3

Instruction:
sw 0(r1),r3

Data:
00000003

Entry4

Instruction:
add r2,r2,r3

Data:
00000005

Reorder -Buffer

EntryO

Next instruction to commit}

Instruction:
sw 4(rl),r2

Data:
00000005

Entry 1

Instruction:
addui r1,r1,8

Data:
00003014

Entry 2

Instruction:
add r3,r2,r3

Data:
00000008

Entry 3

Instruction:
sub r4,r4,1

Data:

Entry4

Instruction:

Data:




Clock: 62

Instruction Counter:
00002028

Instruction A:

sw 4(rl),r2

Instruction B:
addui r1,r1,8

!

Next instruction to commi]
—_—————— ]

L oad-Store-Unit Arithmetic-L ogic-Unit Branch-Resolve-Unit
Data-Stage Instruction: Instruction:
Instruction: add r2,r2,r3 bnez r4,Loop
sw 0(r1),r3 Sourcel: Datato compare:
Sourcel: 00000005 00000001
00003014 Source2: Alternative path:
Source2: 00000008 00002034
00000008
Effective-Address-Stage
Instruction:
Address:
SPR-Write-Stage
Instruction:
- Note: The Multiply-Divide-Unit is not used in this program

Clock: 63

Instruction Counter:
00002030

Instruction A:
add r3,r2,r3

Instruction B:
sub r4,r4,1

!

Next instruction to commi]
_ >

L oad-Store-Unit Arithmetic-L ogic-Unit Branch-Resolve-Unit
Data-Stage Instruction: Instruction:
Instruction: addui r1,r1,8 -
sw 4(r1),r2 Sourcel: Datato compare:
Sourcel: 00003014 -
00003014 Source2: Alternative path:
Source2: 00000008 -
0000000D
Effective-Address-Stage
Instruction:
sw 0(r1),r3
Address:
00003014
SPR-Write-Stage
Instruction:
- Note: The Multiply-Divide-Unit is not used in this program

Bildliche Darstellung des Befehlsflusses durch die Pipeline

Reorder -Buffer

EntryO

Instruction:
add r2,r2,r3

Data:

Entry 1

Instruction:

Data:

Entry 2

Instruction:
add r3,r2,r3

Data:
00000008

Entry 3

Instruction:
sub r4,r4,1

Data:
00000001

Entry4

Instruction:
sw 0(r1),r3

Data:

Reorder -Buffer

EntryO

Instruction:
add r2,r2,r3

Data:
0000000D

Entry 1

Instruction:
sw 4(rl),r2

Data:

Entry 2

Instruction:
addui r1,r1,8

Data:

Entry 3

Instruction:

Data:

Entry4

Instruction:
sw 0(r1),r3

Data:

21



Clock: 64

Instruction Counter:
00002018

Instruction A:

sub r4,r4,1

!

Instruction B:

bnez r4,Loop

L oad-Store-Unit

Arithmetic-L ogic-Unit

Branch-Resolve-Unit

Data-Stage
Instruction:

Sourcel:

Source2:
Effective-Address-Stage
Instruction:
sw 4(rl),r2

Address:
00003018
SPR-Write-Stage
Instruction:

Clock: 65

Instruction: Instruction:
add r3,r2,r3 -
Sourcel: Datato compare:
0000000D -
Source2: Alternative path:
00000008 -

Note: The Multiply-Divide-Unit is not used in this program

Instruction Counter:
00002020

Instruction A:

sw 0(r1),r3

!

Instruction B:
add r2,r2,r3

Next instruction to commit}
_ >

Next instruction to commit}
_

L oad-Store-Unit

Arithmetic-L ogic-Unit

Branch-Resolve-Unit

Data-Stage
Instruction:

Sourcel:

Source2:
Effective-Address-Stage
Instruction:

Address:

SPR-Write-Stage
Instruction:

22

Instruction: Instruction:
sub r4,r4,1 bnez r4,Loop
Sourcel: Datato compare:
00000001 not ready
Source2: Alternative path:
00000001 00002034

Note: The Multiply-Divide-Unit is not used in this program

Reorder -Buffer

EntryO

Instruction:
add r2,r2,r3

Data:
0000000D

Entry 1

Instruction:
sw 4(r1),r2

Data:

Entry 2

Instruction:
addui r1,r1,8

Data:
0000301C

Entry 3

Instruction:
add r3,r2,r3

Data:

Entry4

Instruction:
sw 0(r1),r3

Data:
00000008

Reorder -Buffer

EntryO

Instruction:

Data:

Entry 1

Instruction:
sw 4(rl),r2

Data:
0000000D

Entry 2

Instruction:
addui r1,r1,8

Data:
0000301C

Entry 3

Instruction:
add r3,r2,r3

Data:
00000015

Entry4

Instruction:
sub r4,r4,1

Data:




Clock: 66

Instruction Counter:

Clock: 67

Note: The Multiply-Divide-Unit is not used in this program

00002028
Instruction A: Instruction B:
sw 4(rl),r2 addui r1,r1,8
L oad-Store-Unit Arithmetic-L ogic-Unit Branch-Resolve-Unit
DaIa—St@e Instruction: Instruction:
Instruction: add r2,r2,r3 bnez r4,Loop
sw 0(r1),r3 Sourcel: Datato compare:
Sourcel: 0000000D 00000000
0000301C Source2: Alternative path:
Source2: 00000015 00002034
00000015
Effective-Address-Stage
Instruction:
Address:
SPR-Write-Stage
Instruction:

Instruction Counter:

00002034

Instruction A:

Instruction B:

*—

Next instruction to commi]
—_—————— ]

Next instruction to commit}
_ >

L oad-Store-Unit

Arithmetic-L ogic-Unit

Branch-Resolve-Unit

Data-Stage
Instruction:

Sourcel:

Source2:

Effective-Address-Stage
Instruction:

Address:

SPR-Write-Stage
Instruction:

Instruction:

Instruction:

Sourcel:

Data to compare:

Source2:

Alternative path:

Note: The Multiply-Divide-Unit is not used in this program

Reorder -Buffer

EntryO

Instruction:
sw 0(r1),r3

Data:

Entry 1

Instruction:
add r2,r2,r3

Data:

Entry 2

Instruction:

Data:

Entry 3

Instruction:
add r3,r2,r3

Data:
00000015

Entry4

Instruction:
sub r4,r4,1

Data:
00000000

Reorder -Buffer

EntryO

Instruction:

Data:

Entry 1

Instruction:

Data:

Entry 2

Instruction:

Data:

Entry 3

Instruction:

Data:

Entry4

Instruction:

Data:

Der weitere Befehlsflul3 durch die Pipeline wird nur durch die
tabellarischen Darstellungen dokumentiert.

Bildliche Darstellung des Befehlsflusses durch die Pipeline




